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Aerospace  Medical  Research  Laboratories  and  Civil  Aeromedlcal  Research 
Institute. 
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ABSTRACT 


This  bibliography,  the  result  of  joint  effort  by  the  Civil  Aeromedical  Research 
Institute  of  the  Federal  Aviation  Agency,  the  Aerospace  Medical  Research 
Laboratories,  and  the  USAF  School  of  Aerospace  Medicine,  is  the  basic  volume 
of  a  planned  series  to  be  continued  in  annual  supplements.  The  bibliography 
attempts  a  comprehensive  listing  of  all  scientific  research  in  the  areas  of 
acceleration,  vibration, deceleration,  weightlessness,  and  protection  and 
survival  research.  Scope  of  the  fields  surveyed  includes  rather  broad  areas 
of  prolonged  acceleration  including  blast  and  impact,  vibration,  weightless¬ 
ness,  and  restraint  and  escape  systems  including  capsules,  ejection,  and 
evacuation.  The  bibliography  is  arranged  alphabetically  by  author  into  four 
sections,  and  contains  10,306  entries  (Acceleration,  6,470;  Vibration,  1,058; 
Weightlessness,  873;  and  Escape  and  Restraint,  1,905).  Approximately  70 
percent  of  the  entries  Include  abstracts.  Although  this  attempt  has  been 
comprehensive,  covering  materials  appearing  as  early  as  1818  and  as  late 
as  November  1963,  the  bibliography  is  Intended  only  to  aid,  and  not  supplant, 
formal  literature  search  by  the  working  scientist. 


CONTENTS 
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ACKNOWLEDGEMENTS 

BIBLIOGRAPHY 

A.  SUBJECT  INDEX 

I.  PROLONGED  ACCELERATION.  IMPACT.  AND  BLAST 

Includes  angular,  and  linear  acceleration,  windblast, 
concussive  blast,  and  vestibular  responses. 

II.  VIBRATION 

Includes  vibration  and  oscillation. 

III.  WEIGHTLESSNESS 

Includes  research  involving  man  in  the  "weightless" 
condition  (also  known  as  Null  Gravity,  Zero-G, 

Subgravity,  Zero  W,  or  the  agravic  state). 

IV.  RESTRAINT ,  PROTECTION  AND  EMERGENCY  ESCAPE  SYSTEMS 

This,  category  includes  physiological  aspects  of  seating, 
restraint,  protective  systems  and  devices,  and  emergency 
escape  systems  (ejection,  capsules,  parachute). 

B.  AUTHORS 

Each  of  the  four  sections  is  organized  in  alphabetical  order  by 
major  author. 
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Earlier  this  year  President  Kennedy  stated  "One  of  the  major  opportunities 
for  enhancing  the  effectiveness  of  our  national  scientific  and  technical 
effort  and  the  efficiency  of  Government  management  of.  research  and 
development  lies  in  the  improvement  of  our  ability  to  communicate  infor¬ 
mation  about  current  research  efforts  and  the  results  of  past  efforts." 

'  (Science.  Government,  and  Information.  The  Responsibilities  of  the 
Technical  Community,  and  the  Government  in  the  Transfer  of  Information. 

A  Report  of  the  President's  Science  Advisory  Committee.  The  White  House. 
January  10,  1963.  p.  III).  This  work  has  attempted  to  fulfill  specific 
recommendations  made  by  the  President's  Science  Advisory  Committee  in 
the  above, report. 

In  the  past  decade  the  problem^  of  keeping  current  with  resec rch  in  progress, 
within  even  very  limited  areas  of  specialisation,  has  become  increasingly 
difficult.  Literature  searches  in  a  particular  subject  area  are  often  com¬ 
plicated  by  the  papers  published  in  obscure  or  cross-disciplinary  subject 
fields.  As  a  result  of  the  geometric  progression  of  knowledge,  scientists 
cannot  devote  the  time  necessary  to  adequately  search  the  literature  eithfer 
to  discover  whether  the  work  has  already  been  done  or  to  find  all  of  the  ■ 
pertinent  research  references  related  to  the  contemplated  work  (see  Little 
Science.  Big  Science,  by  Derek  D.S.  Price,  Columbia  University  Press, 

1963). 

This  is  particularly  true  for  aviation  and  aerospace  medical  research. 
Specialized  areas  of  investigation,  such  as  weightlessness  or  prolonged 
acceleration  involve  scientists,  physicians,  and  engineers  studying  common 
problems  through  quite  diverse  approaches.  Results  of  such  research  are 
found  scattered  throughout  the  literature;  for  example,  recent  acceleration 
work  has  been  reported  in  such  diverse  publications  as  Poultry  Science. 
.Journal  of  the  Institute  of  Aeronautical  Sciences.  Alumni  Bulletin  of  the 
University  of  Pennsylvania.  Popular  Mechanics,  and  the  American  Journal 
of  Roentgenology.  Radium  Therapy,  and  Nuclear  Medicine.  In  addition,  for 
every  published  paper,  useful  work  has  often  been  done  but  not  published. 
Results  of  research  presented  at  scientific  meetings  usually  precedes  journal 
publication  and  due  to  the  lag  time  required  by  program  cut-off  dates,  even 
these  data  may  be  "old."  Thus  a  considerable  proportion  of  the  total 
knowledge  remains  unpublished:  raw  data  stuffed  in  laboratory  cabinets, 
notes  in  personal  communications,  unpublished  speeches,  "in-house" 
memorandum  response  to  specific  problems,  or  a  multitude  of  places  not 
readily  accessible  to  all  scientists.  For  illustration,  unless  engaged  in  a 
specific  government  contract,  a  university  professor  interested  in  acceleration 
might  be  unaware  of  much  research  reported  only  in  government  reports, 
contained  in  classified  docur-.ants,  or  of  a  proprietary  nature. 
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This  bibliography  is  therefore  intended  to  aid,  but  not  supplant,  formal 
literature  search  by  scientists  working  in  the  area  of  acceleration,  vibra¬ 
tion,  deceleration,  and  weightlessness  as  well  as  protection  and  survival 
research.  It  is  hoped  that  this  may  prove  a  useful  research  tool  as  a 
"jumping  off"  point. 

Historically  this  bibliography  is  the  result  of  a  combined  program  by  the 
Physical  Anthropolog’  Section,  Protection  and  Survival  Branch,  Civil 
Aeromedlcal  Research  Institute,  Federal  Aviation  Agency,  Oklahoma  City, 
Oklahoma;  Envhonmental  Stress  Branch,  Aerospace  Medical  Research 
Laboratories,  Aerospace  .Medical  Division,  Wright-Patterson  Air  Force  Base, 
Ohio;  and  Biodynamics  Section,  USAF  School  of  Aerospace  Medicine, 
Aerospace  Medical  Division,  Brooks  Air  Force  Base,  Texas,  with  ancillary 
support  from  numerous  research  organizations  throughout  the  world.  When 
it  was  initially  discovered  that  ail  three  groups  were  working  individually 
on  a  similar  project  (with  the  Wright-Patterson  project  dating  back  some 
seven  years)  our  efforts  were  combined,  with  continuing  support  from  the 
Aerospace  Medical  Research  Laboratories  under  Contract  D.O.  (33-657) 
62-382.  At  the  time  that  this  project  was  originally  initiated,  in  1960, 
there  existed  no  up-to-date  acceleration  bibliography,  although  availability 
of  such  work  was  obviously  needed.  Since  that  time,  five  bibliographies 
have  been  published  by  other  groups,  but  none  have  provided  a  sufficiently 
comprehensive  basis  for  the  literature  survey  required  by  working  scientists. 

In  November  1961,  the  ad  hoc  working  group  at  the  Impact  Acceleration 
Symposium  held  at  Brooks  AFB,  and  supported  by  the  National  Academy  of 
Sciences-National  Research  Council,  agreed  to  cooperate  in  this  program 
and  recommended  a  cei.tral  depository  for  acceleration  research  data  at 
the  Civil  Acromedical  Research  Institute.  Objectives  of  our  long  range 
program  Include;  (1)  compilation  and  periodic  distribution  of  annotated 
supplements  of  this  bibliography,  (2)  obtaining  copies  of  all  available 
acceleration  research  publications,  (3)  compilation  of  an  easily  used 
reference  card  abstract  system  (McBee  rim  punch  cards),  (4)  establishment 
of  a  universal  index  coding  system  for  information  retrieval,  (5)  evaluation 
and  correlation  of  current  knowledge  of  human  tolerance  to  acceleration, 
vibration,  impact  and  weightlessness  force  fields. 

For  the  past  two  years  a  staff  of  5-8  individuals,  including  translators, 
have  worked  on  this  project  full-time,  with  additional  clerical  assistance 
provided  by  the  USAF  School  of  Aerospace  Medicine  and  the  Civil  Aeromedical 
Research  Institute.  A  number  of  organizations  and  individual  scientists 
throughout  the  world  are  cooperating  in  this  program  by  sending  copies  of 
all-acceleration  reports  to  the  Civil  Aeromedlcal  Research  Institute,  and 
lines  of  communication  have  been  established  with  most  interested 
researchers.  Each  new  report  is  added  to  the  McBee  rim  punch  card  system, 
abstracted,  and  all  other  references  rechecked  against  the  master  file. 
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It  is  anticipated  that  duplicate  sets  of  the  McBee  card  abstracts  will  be 
available  to  authorized  organizations  or  scientists.  A  second  file  containing 
classified  data  or  information  of  a  proprietary  nature  is  maintained 
separately  and  not  included  in  this  bibliography. 

It  is  often'  difficult  to  delineate  areas  to  be  included  in  a  bibliography  of 
this  nature.  We  have  attempted  to  restrict  this  bibliography  to  the  four 
rather  broad  areas  of  prolonged  acceleration  (blast  and  impac':),  vibration, 
weightlessness,  and  restraint  and  escape  systems  (capsule,  ejection,  and 
evacuation).  Scientists  desirous  of  further  categorizing  these  areas  can 
do  so  by  utilizing  the  abstracted  punch  cards  soon  to  be  available.  We 
have  tended  to  include  rather  than  exclude  some  of  the  peripheral  are?'*  If. 
it  seemed  that  the  reference  might  be  of  biomedical  use;  however,  psycho¬ 
logical  areas  have  been  largely  excluded  unless  they  directly  bear  on 
vestibular  responses  or  physiological  aspects.  The  four-category  break¬ 
down  is  complete  for  each  section  (i.e.,  anything  dealing  with  acceleration 
is  in  that  section  and  duplicate  entries  are  made  for  other  sections) .  The 
breakdown  is  arbitrary  and  established  to  make  classification  easier. 

Masters  were  printed  directly  from  the  file  cards,  thereby  enabling  us  to 
save  time  end  expense  and  avoid  retyping  and  re-proofreading.  As  a  result 
the  finished  product  is  not  as  slick  as  one  could  wish  but  v/e  believe 
content  more  important. 

A  work  of  this  nature  can  never  claim  total  completeness,  thus  it  would 
be  appreciated  if  any  excluded  references  would  be  brought  to  the  attention 
of  the  authors.  WTiile  each  reference  has  been  checked  and  rechecked  for 
accuracy  with  the  original  work  (unless  noted),  some  errors  are  bound  to 
occur.  We  should  like  to  know  about  these  also.  W'e  hope  that  this 
bibliography,  and  the  periodic  supplements  (and  possibly  a  classified 
supplement),  to  be  published  periodically,  will  prove  useful  to  the 
aeromedlcal  researcher. 
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ACCELERATION 

A 


1 

Abelson,  P.H.  1962  THE  VENUS  MISSION. 

Sctenfee.  138(3545): 1069,  7  Dec.  1962. 


ABSTRACT:  The  article  contains  a  description  of  Mariner  II  including  the 
launching,  mission,  and  future  prospects. 


2 

Abramovitz,  M.,  S.  F.  Schmidt,  and  R.  D.  Van  Dyke  1953  INVESTIGATION 

OF  THE  USE  OF  A  STICK  FORCE  PROPORTIONAL  TO  PITCHING  ACCELERATION  FOR 
N0RMAL-ACCEU:RATI0N  WARNING 

(National  Advisory  Connlttee  for  Aeronautics,  Washington,  D.  C.) 

RM  A53E21  Aug.  1953  ASTlA  AD  15  538 

ABSTRACT;  The  feasibility  of  providing  an  additional  stick  force  which 
leads  the  normal  acceleration,  in  order  to  serve  as  a  prior  warning  of 
excessive  normal  acceleration  in  rapid  maneuvers,  is  Investigated  both 
experimentally  in  flight  and  analytically.  It  is  determined  that  large 
stick  forces  proportional  to  rate  of  change  of  normal  acceleration  can  be 
provided  without  adversely  affecting  the  control-system  dynamic  stability, 
and  that  pilots  consider  the  feel  characteristics  introduced  by  such  a 
force  to  be  very  desirable.  (NACA  abstract) 


3 

Achilich,  J.H.  1959  THE  HUMAN  DISORIENTATION  DEVICE  -A  SIMULATOR  OF 
ANGULARLY-ACCELEPATED  MDTION.  Ire  Trans.  Military  Electronics. 
MIL-3(3):99-104,  July  1959 

SUMMARY:  The  Human  Disorientation  Device  has  been  developed  as  a  research 
tool  in  the  field  of  aviation  medi.cine  for  the  generation  of  angularly  accelera 
ed  motion  to  enable  the  accomplishment  of  medical  research  in  the  field  of 
animal  or  human  responses  to  angular  acceleration. 

The  device  will  produce  accurately  Jtnown  and  controlled  values  of  angular 
acceleration  about  two  axes  of  rotation  when  the  subject  is  seated  so  that 
his  head  is  located  at  the  point  specified  by  the  intersection  of  the  axes. 
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Advisory  Group  for  Aeronautical  Research  &  Development  1961  A  TABLE  OF 

.  EQUIVALENTS  OF  ACCELERATION  TERMINOLOGIES.  Rivista  di  medicina  aeronautica 
e  spaziale  (Roma)  2A(4) : 644-651,  Oct, -Dec.  1961 

ABSTRACT:  A  Table  of  Equivalents  of  Acceleration  Terminologies  is  presented  which 
has  been  prepared  by  the  Committee  on  Acceleration  of  the  Advisory  Group  for 
Aeronautical  Research  and  Developmetit,  Aero  Space  Medical  Panel.  In  this  table 
the  terms  are  grouped  as  to  the  type  of  acceleration,  the  body  axis  concerned, 
and  the  physiological  consequences  of  acceleration.  The  Committee  recommends 
the  following:  (1)  that  writers  and  researchers  in  the  field  of  acceleration 
related  to  mammalian  subjects  restrict  their  descriptive  terminologies  and  symbols 
to  those  contained  in  the  table;  (2)  that  the  table  be  used  as  a  ready  reference 
for  equivalent  translation ' of  acceleration  terminologies;  (3)  that  large  G  be 
used  as  the  unit  of  physiological  acceleration  at  all  times;  and  (4)  that  the 
metric  system  be  used  In  applying  these  acceleration  terminologies  and  symbols. 
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Aeronautical  Research  Council  1953  THE  BIOLOGY  OF  FLYING, 

REPORT  OF  A  SYMPOSIUM  HELD  AT  THE  BRITISH  ASSOCIATION  MEETING  IN 
BELFAST,  SEPTEMBER,  1952. 

(Aeronautical  Research  Council,  Gt.  Grit.) 

ARC  rept.  no.  15,927;  Engineering  Physics  Sub-comm.  rept.  no.  EP  240 
21  May  1953  ASTIA  AD  23  124 

ABSTRACT:  The  papers  which  are  included  deal  with  (1)  the  problems  encount¬ 
ered  in  civil  flying,  (2)  the  physiological  problems  in  flying  high- 
performance  military  aircraft,  (3)  skill  and  the  airman,  and  (4)  the  engineer 
Ing  problems  of  conditioning  aircraft  for  human  occupation  and  control. 
(ASTIA) 
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Aerospace  Corp.  1961  BIBLIOGRAPHY  OF  REPORTS  PREPARED  BY  AEROSPACE  CORPORATION 
FOR  PERIOD  ENDING  DECEMBER  1960  (Aerospace  Corp.,  Los  Angeles,  Calif.) 

ASTIA  AD-251  546. 
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Agadzhania  N.  A.  and  A.  R.  :iansurov  1962  EFFECT  ON  THE  ANIMAL  ORGANISM  OF 
OXYGEN  DEFICIENCY  AND  PROLONGED  RADIAL  ACCELERATION. 

I''  Biull.  Eksp.  Biol.  Med.  53:42-46,  April  1962  (Russian) 
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Agadzhanyan,  N.A.  &  A.R.  Mansurov  1962  THE  EFFECT  OF  OXYGEN  DEFICIENCY 
AND  PROLONGED  RADIAL  ACCELERATION  ON  AN  ANIMAL  ORGANISM. 

Bvull .  Ekspt 1 .  Biol .  JC  Med .  (Moscow)  53(4):42-46 

(Joint  Publications  Research  Service,  Washington,  D.C.,  JPRS-, 15346, 

19. Sept.  1962).  NASA  N62- 17780 


ABSTRACT:  Animal  studies  are  conducted  to  determine  the  effects  of  oxygen 
deficiency  on  conditioned  reflex  reactions  of  respiration  and  cardiac  activity 
and  the  effects  of  acceleration  on  the  organs  of  the  thoracic  cavity.  Pressure 
chamber  experiments  were  conducted  at  ground  conditions  as  well  as  at  simulated 
altitudes  of  2000  to  10,000  meters.  The  dogs  used  in  the  tests  were  conditioned 
by  the  techniques  of  V.P.  Protopopov.  The  acceleration  tests  were  conducted 
in  a  centrifuge  with  a  radios  of  3.66  meters.  The  X-ray  equipment  was  attached 
to  the  centrifuge  for  tdking  photographs  during  acceleration. 
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Agadzhanian,  N.A,  and  Mansurov,  A.R.  1962  VLIIANIE  NA  ORGANIZM  ZHIVOTNYKH 
KISLORODNOGO  GOLODANIIA  I  DLITEL'NYKH  RADIAL'NYKH  USKORENII  (THE  EFFECT 
OF  HYPOXIA  AND  PROLONGED  RADIAL  ACCELERATIONS  ON  THE  ANIMAL  ORGANISM) 
Blullet  in '  di^p£ximeJiLal '  noi  biologii  i.  mgdi  rsiny  (Moskva)  ,  53  (4):  42-46 
April  1962, 

ABSTRACT:  Conditioned  motor,  respiratory,  and  cardiovascular  reflex  reactions 

were  studied  in  dogs  at  simulated  altitudes  ranging  from  2,000  to  10,000  m. 

An  X-ray  study  was  also  made  of  the  changes  in  the  position  of  organs  in 
the  thoracic  area  in  relation  to  various  g  values  during  acceleration  on  a 
centrifuge.  In  hypoxia  at  simulated  altitudes  of  6000-9000m.  the  vegetative 
components  of  the  conditioned  reflexes  were  almost  completely  depressed  and 
replaced  by  the  unconditioned  ones  as  manifested  by  intensification  of  the 
respiratory  function,  and  cardiac  activity.  At  altitudes  abbve  9000  m. 
the  cardiac  and  respiratory  functions  were  markedly  disturbed  and  periodic 
breathing  and  cardiac  arrhythmia  appeared.  Action  of  the  centripetal 
forces  in  the  head-tail  direction  resulted  in  a  reduction  of  the  size  and 
intensity  of  the  cardTac  shadow,  as  well  as  a  shift  in  the  position  and 
deformation  of  the  internal  organs.  The  character  and  the  extent  of  the 
changes  in  the  roentgenological  picture  of  internal  organs  is  a  function  of 
the  value  and  duration  of  the  accelerative  forces  and  of  the  Initial  functional 
state  of  the  central  nervous  system. 


AGARD,  NATO  1955  COLLECTED  PAPERS  ON  AVIATION  FEDICINE. 

(Presented  at  Aeromedical  Panel  Meetings  of  the  AGARD,  Palais  De 
Chaillot,  Paris)  (London:  Butterworths  Scientific  Publications,  1955). 
AGARDograph  No.  6. 


ABSTRACT:  Concents  Include  the  following  papers;  "La  Recherche,  Aeromedicale 
et  la  Technique  Aeronautique"  ("Aeromedical  Research  and  Aeromelical  Technique") 
by  P.  Bergeret;  "A  Brief  Survey  of  Aviation, Medicine"  by  P.  B.  Lee-Potter; 

"Aeromedical  Interests --Looking  Forward"  by  0,  0.  Benson;  '*Les  Variations  de 
Tolerance  a  la  Respiration  en  Surpression"  ("The  Variations  of  Breathing  En¬ 
durances  in  High  Pressure")  by  R.  Grandpierre  and  F.  Violette;  "La  Vitesse 
Inspiratolre  Dans  L'Anoxie  Anoxique  Comme  Methode  D 'Exploration  De  La  Fonction 
Respiratoire"  ("The  Speed  of  Inhalation  in  Anoxia  with  the  Method  of  Exploration 
of  the  Respiratory  Function")  by  T.  Lo  Monaco;  "Medical  Tests  for  Detecting 
Latent  Epilepsia  and  Fluctuations  in  the  Level  of  Consciousness  by  P,  M.  van 
Hulfften  Palthe;  "Arctic  Survival  Problems  by  K.  Rodahl;  "British  Theory  and 
Practice  in  the  Layout  of  Aircraft  Cockpits"  by  H.  P.  Ruffel  Smith;  "Physio¬ 
logical  Requirements  of  Pressure  Cabins"  by  H,  L,  Roxburgh;  "Consequences  of 
Loss  of,  Cabin  Pressure"  by  D.  I.  Fryer;  "Recent  Advances  of  Instrumentation  of 
Interest  in  Aviation  Medicine"  by  C.  S.  White  et  al.;  "The  Nature  of  Cold- 
Induced  Tissue  Inlury"  by  R.  B.  Lewis;  "The  High  Intensity  Noise  Problem  in 
the  U.S.  Navy"  by  C.  P.  Phoebus;  "Tolerance  to  Abrupt  Deceleration"  by  J.  P, 
Stapp;  "La  Vision  Nocturne"  ("Night  Vision")  by  A.  Mercier;  "Some  Problems  in 
Testing  Colour  Vision"  by  M.  A.  Bouman  and  P.  L.  Walraven;  "Heterophoria"  by 
G.  Ten  Doesschate;  and  "Practical  Aspects  of  Heterophoria  in  Aviation"  by 
J.  C.  Neely. 
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AGARD,  Committee  on  Acceleration  1%2  TABLE  OF  EQUIVALENT  ACCELERATION 
TERMINOLOGIES.  In  M.K.  Cragun,  ed..  The  Fifth  Stapp  Automot ive  Crash 
and  Field  Demonstration.  Sept.  14-16,  1961.  Pp.  255-258 
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Air  Information  Division  1960  SOVIET  RESEARCH  ON  GRAVITATION.  AN  ANALYSIS 
OF  PUBLISHED  LITERATURE.  (Science  and  Technology  Section,  Air  Information 
Division,  Washington,  D.C.)  AID  Report.  60-61,  Oct.  1960.  ASTIA  AD  246  700 


CONTENTS: 

Correlation  of  Stanyukovich's  public  statements  on  weightlessness  with 
views  expressed  by  other  Soviet-area  scientists; 

The  problem  of  gravitation; 

Status  of  Soviet  research  on  gravitation; 

Correl  lion  of  Soviet  and  Western  research; 

General  references; 

Bibliography  -  Soviet  area; 

Bibliography  -  Western  world;  _  _ 

Annual  total  of  publlcatibh8~dh”gl‘avitfation  in  USSR  and  other  Soviet-area 
countries; 

Biographies; 

Map  showing  geographic  locations  of  outstanding  specialists  on  gravitation 
in  the  Soviet  area; 

English  translations  of  articles  in  the  Russian  language. 


.  9  - 
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Air  Information  Div.  1961  FURTHER  DETAILS  ON  GAGARIN  FLIGHT 

Library  of  Congress,  Air  Information  Div.,  Science  and  Technol.  Section, 
Washington,  D.  C. 

AID  rept.  no.  61-113,  27  July  1961 
ASTU  AD  261  454 


ABSTRACT:  Three  articles  have  appeared  recently  which  contain  information  not 
found  in  any  of  the  more  than  60  Soviet  sources  published  in  connection  with 
Gagarin’s  flight.  The  first  article  was  written  by  Professor  G.  V.  Petrovich 
and  published  in  the  Vsstnik  of  the  Academy  of  Sciences  USSR.  The  second  is 
a  TASS  interview  with  Professor  V.  V.  Dobronravov,  Doctor  of  Physical  and 
Mathematical  Sciences.  The  third  was  written  by  Inna  Yavorskaya,  whose  title 
is  given  as  Scientific  Secretary  of  the  Interplanetary  Travel  Commission  of 
the  Academy  of  Sciences  USSR.  This  report  recounts  certain  details  found  in 
these  three  articles  and  discusses  their  implications.  Some  of  the  information 
presented  appears  to  support  certain  inferences  drawn  in  previous  AID  reports. 
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Akesson,  S.  1948  ACCELERATIONS PARERKAN  OCH  HJARNAS  BLODFORSORJNING  (EFFECT 
OF  ACCELERATION  ON  BLOOD  SUPPLY  OF  BRAIN) 

Nord .  Med.  37:  70-76. 
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Akesson,  S.  1948  BLOOD  SUPPLY  TO  THE  BRAIN  DURING  ACCELERATION 
Acta  PhysioloRica  Scandinavica  (Stockholm)  15:237-244 

ABSTRACT  The  possibility  that  the  blood  circulation  in  the  brain,  in  an  erect 
position,  particularly  under  the  influence  of  higher  degrees  of  positive  acceler¬ 
ation,  is  facilitated  by  a  siphonic  effect  is  discussed.  A  prerequisite  for  this 
is  that  :he  vessels  do  not  close  at  any  point  of  tJe  siphon.  The  weak  points  are 
the  jugular  veins  and  the  small  vessels  in  the  brain.  Direct  measurements  of 
the  pressure  of  the  cerebrospinal  fluid  during  compression  tests  on  the  neck  show 
that  the  jugular  veins  are  far  more  pressure- res  is tant  than  was  earlier  believed. 
It  seems  plausible  that  the  small  vessels  in  the  brain  are,  in  the  first  place, 
protected  from  collapse  by  the  hydrostatic  equilibrium  between  the  blood  and  the 
cerebrosi)inal  fluid.  In  all  probability,  a  local  artery-dilating  mechanism,  at 
imminent  over-pressure  in  the  cerebrospinal  fluid,  will  contribute  towards  keep¬ 
ing  the  vessels  open.  It  has  been  shown  in  Man  that  the  pres.«ure  in  the  cerebro¬ 
spinal  fluid  can  be  raised  to  degrees  above  the  probable  pressure  in  the  cerebral 
capillaries  without  loss  of  consciousness  and  without  any  significant  increase 
of  the  blood  pressure. 
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Akrep,  J.P.,  1959  THi:ORY  OF  THE  LIQUID  COLUMN  ACCELEROMETER  (Quartermaster 

Food  and  Container  Ins  .  '-■r  the  Armed  Forces,  Chicago,  Ill.)  Technical 
report  no.  195. 

ABSTRACT:  A  new  prlu- .  of  accelerometer  construction  for  evaluating  non- 
vlbratory  phenomena  employs  a  liquid  column  as  the  reacting  mass  and  utilizes 
Che  apparent  change  in  density  of  a  contained  liquid  as  a  means  of  measuring 
acceleration.  Basic  advantage^  appear  to  be  simplicity,  elimination  of 
frequency  response  problems  in  ,the  sensing  element,  self-powering  of  the  in¬ 
formation  pulse,  and  wide  flexibility  in  range  due  to  ease  of  changing  liquid 
densities,  column  height,  and  transducer  ranges.  A  design  study  is  outlined 
for  a  low  coat  accelerometer  for  package  testing.  (Author) 
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Alakscev,  A.P.  1957  KAN.\LI2U  PARASHIUTIsOGO  TRAWUTIZMA . 

(The  Analysis  of  Parachute  Trauma)  Vocnnomfed  Zh ■  2:76-77,  Feb.  1957 
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Alandarov,  N.S.  1936  UEBER  UEBUNGSFESTIGKEIT  AM  VESTIBULA.R  APPARAT. 

(Value  of  Training  the  Vestibular  Apparatus.)  Voenno  san  Delo.  2(3):94-95, 


ABSTRACT;  One  hundred  and  twenty  persons  were  trained  by  Kul ikovskij 's  method 
for  two  months  and  then  re-examined  after  a  lapse  of  five  months.  It  was  shown 
that  the  condition  of  the  vestibular  apparatus  was  not  so  good  at  this  period 
as  immediately  after  training.  The  results  of  training  are  therefore  unstable. 
Examination  five  months  after  the  training  period  showed  improvement  in  59.2 
percent,  exacerbation  in  17.5  per  cent  and  no  change  in  23.3  per  cent.  Training 
of  the  vestibular  apparatus  has  therefore  a  certain  practical  value  and  should 
be  given  shortly  before  actual  flying  exercises. 

ABSTRACT:  Journal  of  Aviation  Medicine  7(4):  214-215,  December  1936 
31 

Albay  Cor.al  Ispahi  1940  CONSIDERATIONS  MEDIC.-\U.X  SL'R  LE  PARACHUTISME  (Turkisch) 
(Medical  Considerations  on  the  Pararhucist) 

(Askt  r  1  S  i ' ■  h  :  V e  liecm .  69:105-107) 
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Alderson,  Samuel  W.  June  1961  ANTHROPOMORPHIC  TEST  DUMMIES  IN  CRASH  INJURY 
RESEARCH 

(Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection,  Naval 
Air  Material  Center,  Philadelphia,  Pa.  June  14-15,  1961) 

ABSTRACT:  Anthropomorphic  test  dummies  are  essential  for  crash  research  studies 
because  of  unacceptable  hazards  to  live  subjects.  To  be  valid  test  subjects, 
anthropomorphic  teat  dummies  must  duplicate  the  dynamic  response  of  the  human 
and  must  develop  internal  stresses  similar  to  those  of  the  human.  Although 
mathematical  models  of  spring-mass  systems  may  describe  some  human  responses, 
such  an  approach  is  inadequate  in  assessing  the  potential  for  injury.  It  is 
believed  that  the  most  valid  basis  for  determining  human  survivability  under 
conditions  of  high  acceleration  is  to  find  thresholds  of  injury  by  cadaver 
testing.  Although  there  are  significant  differences  between  the  injury  thresholds 
of  cadavers  and  living  men,  cadaver  data  may  be  extrapolated  to  the  living  by 
considering  similar  relationships  observed  experimentally  between  dead  and  living 
animals.  Present  anthropomorphic  test  dummies  are  capable  of  providing  gross 
and  crude  data  but  cannot  give  the  quantitative  information  needed  to  guide  the 
design  and  development  of  protective  devices  to  minimize  Injury  under  violent 
dynamic  conditions. 
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Aldman^  3.  1960  PHOTCGRA.'-O'IETRIC  >2;t::0D  FOR  DETERMINATION  OF  SHORT-TIME 

DECELERa\TIONS  .  Svonsk  lantrr.ateritldskri ft  3:2-5 
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Aldman,  3.  1961  SE.\TEELTS :  THE  VALUE  OF  THE  AUTOl-'DBILE  SAFETY  BELT. 

(A  Series  of  Lectures  given  on  Behalf  of  The  Swedish  National  Council  for 
Road  Safety  Research,  Stockhom,  Sweden) 

International  Road  Safety  and  Traffic  Reviev;  (London)  9:43-46. 
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Aldman,  B.  1962  ,  BIODYNAMIC  STUDIES  ON  IMPACT  PROTECTION 

Acta  Phvsiologica  Scandinavica  (Stockholm)  Vol.  56,  Supplementum  192. 

SUMMARY:  In  the  introduction  the  significance  of  the  stretching  properties  of 

the  straps  in  a  body  restraint  is  indicated  and  it  is  also  pointed  out  that  this 
problem  has  been  very  little  discussed  in  the  literature.  The  difficulties  in¬ 
volved  in  the  study  of  effects  of  short-term,  hhgh  peaks  of  deceleration  are 
mentioned  and  the  importance  of  such  studies  for  the  biodynamics  of  trauma  is 
stressed.  The  review  of  earlier  Investigations  includes  the  more  Important 
research  activities  in  this  field  and  some  theories  about  the  human  tolerances 
to  impact  acceleration  stress  in  the  short-duration  impact  zone  and  that  different 
opinions  exist  about  the  decisive  physical  quantity  for  injuries  in  this  zone, 
indicating  the  need  for  more  accurate  recording  methods. 
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A  critical  analysis  Is  made  of  the  recording  methods  used  In  earlier  work  and 
the  accuracy  of  high-speed  photography  la  evaluated.  The  background  to  and  the 
planning  of  the  present  Investigation  are  described  in  order  to  explain  the 
procedure  used  In  solving  the  problems. 

The  duration  of  the  deceleration  period  and  the  time  lag  between  the  deceleration 
of  vehicle  and  occuoant.  using  different  restraining  devices  in  European-built 
cars,  were  verified  in  car-barrier  impact  tests.  The  experience  from  these  tests 
showed  the  necessity  of  studying  the  elongation  process  in  the  straps  under 
standardized  laboratory  conditions  and  also  the  need  for  better  recording  methods. 
The  photogramme  trie  method  for  this  study  is  presented,  tb»  accuracy  and  naeful- 
ness  of  this  method  is  discussed,  and  the  results  f>.om  the  atudy  of  dyna-ic 
testing  of  textile  scraps  are  presented. 

A  method  of  recording  strain  waves  in  the  straps  is  described.  An  equipment  for 
the  study  of  deforming  waves  in  bone  structures  is  described  and  some  results 
from  such  studies  reported.  The  disc  stereocamera,  a  new  application  of  photo- 
grammetric  principles  for  recording  the  deformation  in  various  materials  under 
dynamic  load,  is  briefly  described  and  a  test  on  the  accuracy  of  this  recording 
methoc  is  presented  as  a  comparison  with  that  of  the  high-speed  film  technique. 

An  apparatus  called  the  steering-wheel  catapult  is  described.  It  was  designed  for 
a  study  of  the  extent  to  which  the  human  body  is  decelerated  by  the  contact  with 
the  vehicle  of  arms  and  legs.  This  catapult  has  also  been  found  useful  for 
investigating  desirable  qualities  in  the  design  of  steering-wheel  assemblies. 
High-speed  film  technique  whs  used  for  the  recording  of  the  effect  of  different 
types  of  body  restraints  on  anthropometric  dummies  under  standardized  conditions. 
Results  from  these  tests  are  given,  illustrating  the  necessity  of  testing  dynami¬ 
cally  the  effect  of  different  strap  arrangements  in  judging  how  effectively  the 
load  from  the  straps  is  distributed  over  structures  suitable  for  taking  up  such 
high  loads.  A  roentgen  technique  for  displacement  studies  of  internal  organs 
during  deceleration  of  the  whole  body  is  described,  and  its  usefulness  and 
accuracy  are  exemplified  by  the  presentation  of  a  resonance  curve  for  the  heart 
of  a  test  animal,  obtained  by  this  method.  In  order  to  stimulate  the  collection 
of  data,  now  lacking,  on  human  tolerance  to  acceleration  stress  in  the  short- 
duration  impact  zone,  this  publication  is  mainly  concerned  with  the  presentation 
of  methods  for  such  studies;  it  reports  a  limited  number  of  results  only  to  prove 
the  usefulness  of  the  described  methods.  The  Interrection  (sic)  between  the 
safety  belt  and  the  scat  of  the  car  is  discussed  and  the  necessity  of  properly 
designed  seats  for  optimal  protection  of  car  occupants  in  case  of  an  accident 
Is  emphasized.  (Author) 
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Aldman,  Bcrtil  1962  INVESTIGATIONS  ON  LONG -STRETCHING  BODY  RESTRAINTS 
In  Impnct  Acceleration  Stress:  Proceedings  of  a  Syiiposium  With  a  Comprehens tve 
C!ironolop,icaI  Bibl  ioRraphy,  (National  Academy  of  Sciences,  National  Research 
Council)  Publication  No.  977,  pp.  355-362 

ABSTRACT:  It  has  been  demonstrated  by  several  investigators  that  in  experimental 

car  collisions  there  is  a  time  delay  for  the  deceleration  of  the  restrained 
dummy  relati',  e  the  car.  That  time  delay  was  verified  for  European  cars  in  an 
experimental  series  of  car-barrier  impacts  made  in  Sweden  in  1958.  In  my  investi¬ 
gations  I  have  chosen  another  way  which  is  necessary  if  the  space  in  the  vehicle 
is  so  limited  that  an  upper  torso  restraiht  is  desired  and  that  is  to  use  long- 
stretching  straps  for  the  restraint.. 


Aleksandrov,  A.  1957  MAN  AND  THE  COSMOS 

Trana.  of  Medltsinskil  Rabotnik  (USSR)  20(105): 3,  1957 
(Office  of  Technical  Services,  Washington,  D.C.) 

Sept.  1960  61-27432 


ABSTRACT:  Some  of  the  physiological  aspects  of  space  flight  are  discussed  in 
"popular"  terms. 
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Aleksandrov,  A,  1958  CHELOVEK  I  KOSMDS  (MAN  AND  COSMOS) 

Med,  rabot.  No.  105,  p.  3,  31  Dec.  1957 

English  translation:  U.  S.  Central  Intelligence  Agency,  Foreign  Documents 
Division,  Scientific  Information  Rept.  No.  1,  pp.  83-85,  27  Feb.  1958 

39 


Aleksandrov,  S.  G.  and  R.  Ye  Fedorov  1959  BIOLOGICAL  STUDIES  ON  SPUTNIKS 
li  AND  III. 

Trans,  of  mono.  Sovetskiye  Sputnik!  i  Komicheskaya  Raketa  (Soviet 
Sputniks  and  Space  Rocket)  Moscow,  p.  157-160,  1959. 

(Office  of  Technical  Services,  Washington,  D.C.) 

Dec.  9,  1959  60-13205 
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Alcks.r.'.drov,  N.  1960  RETURN  FROM  SPACE 
Sovetsk.iv.T  avi.Ttsiva  p.  3;  30  August  1960. 
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Alekseyev,  S.  M.,  Y.  V.  Balkind,  A.  M.  Gershkovich,  V.  S.  Yeremin,  A.  S. 
Povitskiy,  &  N.  L.  Umanskiy  1961  SOVREMENNYYE  SREDSTVA  AVARIYNOGO 
'  POKIDANIYA  SAMOLETA  (MOPERiN  FACILITIES  FOR  THE  EMERGENCY  ABANDONMENT  OF  AN 
AIRPLANE )  (Moscow;  Oborongiz ,  1961)  ”  ~ 


ABSTRACT:  on  non-Soviet  sources,  the  book  reviews  briefly  the  development 

of  flyers'  escape  equipment,  describes  the  construction  of  ejection  seats,  and 
gives  design  and  calculation  data  for  ejection  seats  and  ejection-seat  parachutes. 
Information  is  included  on  the  calculation  of  the  trajectory  of  the  ejected  seat,, 
its  stabilization,  and  the  aerodynamic  loads  involved.  Attention  is  given  to 
methods  of  escaping  from  aircraft  flying  at  high  speeds  and  at  high  and  low 
altitudes.  Information  on  problems  connected  with  oxygen  equipment,  protective 
clothing,  and  testing  facilities  is  also  Included.  No  personalities  are  mentioned 
(CARD 
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Alekseyev,  S.M.,  Y.V.  Balkina  et  al.  1962  ELEMENTS  OF  THE  MOVEMENT  OF 
A  PARACHUTIST  AND  DESIGNING  THE  PARACHUTE.  (Translated  by  Foreign  Tech. 
Div.,  Air  Force  Systems  Command,  Wright-Patterson  AFB,  Ohio.) 

Trans.  No.  FTD-TT-61-466  .  From  Sovremennwe  Sredstva  Avar  i  ynogo 
Pokidaniva  Samoleta  (Moscow;  Oborongiz,  1961),  Chapter  3.  Pp .  69-122, 


ABSTRACT:  The  basic  principles  of  the  working  of  safety  parachutes  were 
investigated  to  determine  the  basic  elements  of  their  design  and  construction. 
Parachute  fabrics,  aerodynamic  loading  during  the  parachute  opening  and  the 
length  of  the  parachute  risers  are  considered.  (Author) 
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Alexander,  C.  B.  J.  1956  MEDICAL  ASPECTS  OF  PARATROOPER  TRALNING. 

Aero  Med.  Soc .  J.  (New  Delhi)  3(l):38-47,  April  1956 

ABSTRACT:  A  brief  description  is  presented  of  the  history  of  parachuting  in  India 

and  of  the  Indian  Air  Force  program  for  the  selection  and  training  of  paratroopers 
Injuries  encountered  during  training  are  discussed  and  classified  by  their  occur¬ 
rence  during  ground  training  and  during  jumping  (at  exit,  during  parachute  develop¬ 
ment,  and  during  landing).  Data  concerning  the  occurrence  of  various  types  of 
injuries  in  the  years  1950  and  1951  are  presented,  and  data  from  1950  are  compared 
with  the  injury  rates  of  American,  British,  and  French  paratrooper  schools. 
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Alexander.  G.  1961  FLIGHT  PROVES  MAN  CAN  FUNCTION  IN  SPACE. 
Aviation  Week  70(20): 31-32 ,  15  May  1961 


ABSTRACT:  A  description  is  given  of  the  pilot  functions  performed  and  the 
stresses  and  loads  (weightlessness,  peak  gravity  and  re-entry  loads)  to  which 
pilot  and  capsule  were  subjected  during  the  15  minute  Mercury-Redstone  flight 
on  May  5,  1961 . 
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Alexander,  G.  1961  NASA  DEVELOPS  HIGH -MOBILITY  SPACE  SUIT. 

Aviation  Week  and  Space  Technology  75(1): 57-59,  July  3,  1961. 

ABSTRACT:  Support  and  restraint  suit  for  space  pilots, light  and  mobile  enough 
so  that  it  can  be  worn  as,  personal  equipment  and  adjustable  to  any  individual's 
form,  has  been  developed  and  centrifuge- tested  by  the  National  Aeronautics  and 
Space  Administration's  Ames  Research  Center,  Calif.  The  system's  design  require¬ 
ments  called  for  a  high  degree  of  pilot  mobility;  adaptability  to  a  variety  of 
pilot  sizes  and  shapes;  and  adequate  support  against  high  g  forces  applied 
posteriorly,  anteriorly,  or  vertically  along  the  spinal  axis.  This  article  gives 
a  detailed  description  of  the  space  suit.  (CARI) 
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Alexander,  Leo  1945  MISCELLANEOUS  AVIATION  MEDICAL  MATTERS 
ASTIA  ATI  12814 


ABSTRACT:  Various  aviation-medical  data  are  given  of  German  experiments  on 
animals  and  humans  concerning  rapid  and  low  descent  from  great  altitudes  compar¬ 
able  with  free  fall  and  descent  by  parachute.  Special  problems  are  discussed 
pertaining  to  the  patho-physiological  effect  of  low  temperatures,  method  of 
resuscitation  necessitated  by  accidents,  anoxia,  altitude  tolerance,  and  decompres¬ 
sion,  as  well  as  safety  and  rescue. 
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Alexander,  S.  J.,  M.  Cotzin,  C.  J.  Hill,  Jr.,  E.  A.  Ricciuti,  &  G.  R.  Wendt  1945 
WESLEYAN  UNIVERSITY  STUDIES  OF  MOTION  SICKNESS:  I.  THE  EFFECTS  OF  VARIATION 
OF  TIME  INTERVALS  BETWEEN  ACCELERATIONS  UPON  SICKNESS  RATES.  J.  Psychplo&y 
19:49-62 


INTRODUCTION  AND  SUMMARY:  This  is  the  first  of  a  series  of  investigations  design¬ 
ed  to  discover  the  physical  and  physiological  conditions  of  motion  sickness  so  that 
a  rational  preventive  procedure  may  be  devised.  This  first  experiment  was  design¬ 
ed  to  test  the  hypothesis  that  the  time  interval  elapsing  between  the  acceleration 
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phase  and  deceleration  phase  of  a  cyclic  vertical  movement  is  a  factor  in  produc¬ 
tion  of  sickness.  Using  a  "wave  machine"  similar  to  an  elevator  subjects  were 
exposed  to  waves  having  a  period  of  constant  velocity  during  the  up  and  down 
motions.  This  constant  velocity  was  always  AGO  feet  per  minute  reached  in  approx¬ 
imately  0.33  secs.  The  duration  of  the  period  of  constant  velocity  was  0.2  secs., 
0.7  secs.,  1.1  secs.,  or  1.6  secs,  (approximately)  for  different  groups  of  sub¬ 
jects.  Other  significant  variables  were  controlled  or  counter-balanced.  The 
result  was  in  accordance  with  our  prediction;  the  wave  with  a  0.2  sec.  period  of 
constant  velocity  produced  very  little  sickness;  the  wave  with  a  1.1  sec.  period 
of  constant  velocity  produced  the  roost  sickness.  The  correctness  of  the  result 
was  supported  by  internal  analysis  of  the  results,  by  results  of  a  preliminary 
experiment,  and  by  results  of  check  experiments.  It  is  concluded  that  time  in¬ 
terval  between  accelerations  is  a  factor  in  production  of  motion  sickness,  The 
paper  includes  a  general  statement  of  the  purposes  and  procedures  of  this  series 
of  experiments,  and  will  serve  as  a  reference  for  all.  ,  (AutSeo-) 
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Alexander,  S.  J.,  M.  Cotzin,  C.  J.  Hill,  Jr.,  E.  A.  Ricciuti,  &  G.  R,  Wendt  1945 
WESLEYAN  UNIVERSITY  STUDIES  OF  MOTION  SICKNESS:  II.  A  SECOND  APPROACH  TO  THE 
PROBLEM  OF  THE  EFFECTS  OF  VARIATION  OF  TIME  INTERVALS  BETWEEN  ACCELERATIONS 
UPON  SICKNESS  RATES.  J.  Psychology  19:63-68 


INTRODUCTION  AND  SUMMARY:  In  Report  I  (1)  we  showed  that  when  wave  cycle  duration 
is  increased  by  insertion  bf  a  period  of  constant  velocity  in,  the  wave,  sickness 
rates  increase.  Maximum  sickness  was  found  witli  a  16-cycles  per  minute  wave 
having  a  1.13  second  period  of  constant  velocity.  In  the  present  experiment  the 
wave  cycle  duration  was  held  constant  at  approximately  22  cycles  per  minute  while 
varying  the  duration  of  a  period  of  constant  velocity  in  the  wave  for  different 
groups  of  subjects.  Peak  values  of  acceleration  were  held  constant.  Time  inter¬ 
vals  between  accelerations  were  controlled  by  varying  the  length  of  time  of 
application  of  the  acceler;ition,  and  thus  the  velocity.  Three  durations  of  the 
period  of  constant  velocit)’  were  used:  0.68  seconds,  obtained  when  the  constant 
velocity  reached  was  400  ft.  per  min.,  0.82  seconds  at  300  ft.  per  min.,  and  1.12 
seconds  at  200  ft.  per  min.  It  was  found  that  the  first  of  these  conditions  pro¬ 
duced  the  ereatest  sickness.  Che  last  the  least  sickness,  in  approximately  the 
ratio  of  3:1.  It  was  there[fore  concluded  that  when  cycle  duration  is  held  constant, 
the  time  interval  between  abcelerations  is  a  less  potent  condition  of  motion 
sickness  than  is  the  total  Uave  energy.  (Author) 
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Alexander,  S.  J.,  M.  Cotzln,  C.  J.  Hill,  Jr.,  E.  A.  Rlccluti,  &  G.  R.  Wendt  1945 
WESLEYAN  UNIVERSITY  STUDIES  OF  MOTION  SICKNESS:  III.  THE  EFFECTS  OF  VARIOUS 
ACCELERATIONS  UPON  SICKNESS  RATES.  J.  Psychology  20:3-8 


INTRODUCTION  AND  SUMMARY:  This  investigation  was  designed  to  discover  how  motion 
sickness  rates  on  our  vertical  accelerator  are  affected  by  acceleration  level. 

Four  acceleration  values  were  used,  0.20,  0.25,  0.36,  and  0.65  "g"  while  keeping 
total  energy  per  wave  at  a  constant  value  such  that  the  motion  had  a  mid-wave 
velocity  of  400  feet  par  minute.  By  this  means  wave  frequencies  of  13,  16,  22, 
and  32  cycles  per  minute  were  obtained;  these  are  the  same  frequencies  as  were 
used  in  the  first  study  of  this  series,  where  time  interval,  between  accelerations 
was  varied.  Other  significant  variables  were  counterbalanced  or  controlled.  The 
results  on  120  subjects  showed  that  a  moderate  acceleration  value  produced  maximum 
sickness:  the  highest  acceleration  value  produced  the  least  sickness.  The  ob¬ 

tained  sickness  rates  were;  40,  43,  33  and  13  per  cent  in  going  from  the  lowest 
to  the  highest  acceleration.  The  corresponding  "sickness  indices"  (giving  a 
double  weight  to  vomiting  and  single  weight  to  lesser  sickness)  were:  53,  63,  77, 
20.  (Author) 
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Alexander,  S.  J.,  M.  Cotzin,  C.  J.  Hill,  Jr.,  E.  A.  Ricciuti,  &  G.  R.  Wendt  1945 
WESLEYAN  UNIVERSITY  STUDIES  OF  MOTION  SICKNESS:  IV.  THE  EFFECTS  OF  WAVES 
CONTAINING  TWO  ACCELERATION  LEVELS  UPON  SICKNESS.  J.  Psychology  20:9-18 


INTRODUCTION  AND  SUMMARY:  This  investigation  was  designed  to  discover  how  motion 
sickness  rates  on  our  vertical  accelerator  are  affected  by  waves  whose  top  and 
bottom  halves  are  at  different  acceleration  levels,  in  comparison  with  waves 
where  top  and  bottom  arc  of  the  same  acceleration.  The  primary  purpose  of  this 
comparison  was  to  discover  whether  sickness  is  a  function  of  over-all  wave  fre¬ 
quency  or  of  duration  or  magnitude  of  component  accelerations.  Two  sets  of  data 
were  taken,  using  a  total  of  five  wave-types.  All  waves  were  of  the  same  total 
energy,  reaching  a  mid-wave  velocity  of  400  feet  per  minute.  In  the  first  experi¬ 
ment  on  99  subjects  sickness  rates  of  a  symmetrical  16-cycle  per  minute  wave  with 
similar  half-waves  (acceleration  =  0.65  and  0.17  g),  each  by  itself  relatively 
non-nauseating  (when  used  in  equal  acceleration  waves).  The  obtained  sickness 
rates  were:  equal  acceleration,  48%;  low  acceleration  in  bottom  half  of  wave  and 
high  acceleration  in  top  half,  97.;  low  acceleration  in  top  half  of  wave  and  high 
in  bottom  half,  21%.  Corresponding  "sickness  indices"  (giving  double  weight  to 
vomiting  and  single  weight  to  lesser  sickness)  were:  82,  15,  and  30.  In  the 


second  experiment  on  48  subjects  sickness  rates  of  two  asymmetrical  21-cycle  per 
minute  waves  wore  compared,  made  up  of  a  relatively  non-nauseating  half-wave  (accel 
eration  “O.SSg)  and  a  nauseating  half-wave  (acceleration  =0.25g).  With  0.25  g  at 
the  bottom,  297.  were  sick;,  with  0.25  g  at  the  top,  337.  were  sick.  Sickness  indices 
were  38  and  42.  The  sickness  rate  with  the  four  unequal  acceleration  waves  are 
about  what  would  have  been  expected  if  the  duration  or  magnitude  of  component 
accelerations  were  the  primary  condition  of  sickness.  Acceptance  of  this  view 
and  of  its  apparent  implication  that  response  of  some  resonant  mechanical  system 
is  involved  in  motion  sickness  should  be  deferred  until  it  is  developed  in 
further  experiments,  because  there  is  no  independent  evidence  that  such  a  slow 
period  mechanical  system  is  present.  Other  implications  of  the  results  are  present 
ed.  (AutKo^*) 
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Alexander,  S.  J.,  M.  Cotzin,  C.  J.  Hill,  Jr.,  E.  A.  Ricciuti,  &  G.  R.  Wendt  1945 
WESLEYAN  UNIVERSITY  STUDIES  OF  MOTION  SICKNESS:  V.  INCIDENCE  OF  SICKNESS  AT 
VARIOUS  HOURS  Of  THE  DAY.  J.  Psychology  20:19-24 


INTRODUCTION  AND  SUMMARY:  In  two  series  of  experiments,  one  with  330  naval  avia¬ 
tion  cadets  and  one  with  120  naval  officer-candidate  trainees,  the  incidence  of 
motion  sickness  resulting  from  20  mins'  exposure  of  blindfolded  subjects  on  a 
vertical  accelerator  was  analyzed  for  any  relationship  to  hour  of  the  day.  All 
other  known  important  variables  were  counterbalanced  or  controlled.  The  analysis 
revealed  no  reliable  evidence  of  a  relationship  of  incidence  of  sickness  to  meal¬ 
time  or  to  the  period  of  the  day.  The  variance  among  hours  was  such  as  might  have 
been  expected  by  chance.  There  was  some  consistency  among  experiments  in  the 
amount  of  sickness  at  different  hours,  but  there  are  no  obvious  hypotheses  to 
account  for  the  obtained  distributions  of  sickness  rates.  (Author) 
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Alexander.  S,  J.,  M.  Cotzin,  C.  J,  Hill,  Jr.,  E.  A.  Ricciuti,  &  G-  R.  Wendt  1945 
WESLEYAN  UNIVERSITY  STUDIES  OF  MOTION  SICKNESS:  VI.  PREDICTION  OF  SICKNESS 
ON  A  VERTICAL  ACCELERATOR  BY  MEANS  OF  A  MOTION  SICKl'ESS  HISTORY  QUESTIONNAIRE 
J.  Psychology  20:25-30 


INTRODUCTION  AND  SUMMARY:  In  a  series  of  five  experiments  using  a  total  of  477 
naval  officer-candidates,  the  incidence  of  motion  sickness  resulting  from  a  20- 
minutes'  exposure  of  blindfolded  subjects  on  a  vertical  accelerator  was  analyzed 
for  its  relationship  to  previous  history  of  motion  sickness  as  determined  by  ques¬ 
tionnaire.  The  experimental  groups  were  so  counterbalanced  that  each  of  three  sus 
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ceptibtlity  categories,  according  to  the  questionnaire,  was  equally  represented 
with  each  of  the  14  wave-types  used.  All  other  known  important  variables  were 
counterbalanced  or  Controlled.  The  over-all  results  showed  a  reliable  and  moderate 
ly  high  relation  between  sickness  history  and  experimentally  produced  sickness. 

The  obtained  over-all  rafes  of  sickness  on  the  vertical  accelerator  in  each  group 
of  subjects  divided  according  to  past  history  were:  susceptibles,  457.;  interme¬ 
diates,  24Z;  non-susceptibles,  1471.  The  corresponding  'sickness  indices' 

(giving  a  double  weight  to  vomiting  and  single  weight  to  lesser  sickness)  were: 

65,  35,  and  21.  The  results  are  interpreted  as  indicating  that  machine  sickness 
has  factors  in  common  with  other  forms  of  motion  sickness.  It  is  also  suggested 
that  a  questionnaire  might  yield  a  useful  prediction  of  sickness  in  military 
situations  and  might  be  used  as  an  elimination  or  selection  device.  (Author-) 
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Alexander,  S.  J.,  M.  Cotzln,  C.  J.  Hill,  Jr.,  E.  A.  Ricciuti,  &  G.  R.  Wendt  1945 
WESLEYAN  UNIVERSITY  STUDIES  OF  MOTION  SICKNESS:  VII.  THE  EFFECTS  OF  SICK¬ 
NESS  UPON  PERFORMANCE.  J.  Psychology  20:31-39 


INTRODUCTION  AND  SUMMARY:  Certain  performance  tests  have  been  administered  to 
subjects  before  and  after  exposure  to  motion  on  our  vertical  accelerator.  The 
data  were  analyzed  to  determine  whether  those  who  become  motion  sick  showed  deficit 
in  performance.  Of  the  four  tests  used  only  one,  the  Mashbum  Complex  Coordinator, 
showed  a  statistically  reliable  harmful  effect  of  motion  sickness,  the  obtained 
deficit  being  about  4%.  The  deficit  in  a  test  of  running  through  sand  and  weav¬ 
ing  around  obstacles  was  0.47.  and  in  a  60  yard  dash  the  deficit  was  0.5%.  Neither 
of  these  is  statistically  reliable.  In  a  dart-throwing  test  the  deficit  was  appro* 
imately  7%,  but  due  to  the  unreliability  of  this  test  (reliability  coefficient= 
+.43)  this  result  is  not  proof  of  a  true  deficit.  These  results  are  interpreted 
as  indicating  that  a  brief  exposure  to  motion  (20  mins  or  until  vomiting  occurred) 
probably,  has  no  important  effects  upon  laboratory  motor  performance  tests.  Other 
analyses  showed  that  neither  susceptibility  tu  machine  sickness  nor  past  history 
of  sickness  bears  any  relation  to  normal  motor  performance  ability  on  any  of  the 

tests  administered  before  exposure  to  motion.  (Author) 
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Alexander,  S.  J.,  J.  S.  Helmick,  J.  H.  Taylor,  &  G.  R.  Wendt  1946  STUDIES 
IN  MOTION  SICKNESS:  II.  EXPERIMENTAL  COMPARISON  OF  VARIOUS  AUTONOMIC 
RESPONSES  IN  INDIVIDUALS  SUSCEPTIBLE  AND  NONSUSCEPTIBLE  TO  MOTION  SICKNESS. 
(Civil  Aeronautics  Administration,  Washington,  D.  C.)  Rept.  No.  66, 

Aug .  1946 

SUMMARY:  This  is  one  of  a  series  of  studies  in  which  certain  physiological 
reactions  in  individuals  susceptible  and  non-susceptible  to  motion  sickness  were 
compared  experimentally.  In  the  present  experiment  five  susceptibles  and  five 
non-susceptibles  served  as  subjects  on  each  of  six  days  during  which  their  reac- 
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tlons  to  epinephrine  (adrenaline),  to  acetyl-beta-methyl-choline  (mecholyl),  to 
hyperventilation,  to  breath  holding,  and  to  immersion  of  the  foot  in  ice  water 
were  studied.  The  experiment  constituted  an  indirect  approach  to  the  problems  of 
whether  susceptibility  is  a  matter  of  blood  chemistry,  of  abnormal  sensitivity  to 
one  or  another  of  the  substandes  released  at  autonomic  nerve  endings,  or  of 
vasomotor  instability. 

All  of  the  measures  employed  in  this  study  have  been  used  by  the  authors  and 
other  investigators  in  previous  or  subsequent  studies.  For  this  reason  it  seems 
vise  to  withhold  conclusions  about  the  present  data  and  to  ref...  .1  from  presenta¬ 
tion  of  reliabilities  of  differences,  since  the  results  of  all  studies  taken 
together  are  negative  for  each  of  the  measures  employed.  The  data  availilble  from 
the  present  study  for  comparison  of  susceptibles  and  non-susceptibles  are  as 
follows;  resting  respiration,  blood  pressures,  pulse  rate,  perspiration  and 
salivation,  response  of  the  same  variables  to  mecholyl  and  to  adrenaline,  and 
response  of  the  circulatory  and  respiratory  measures  to  immersion  of  the  foot 
in  ice  water,  to  breath  holding  for  twenty  seconds,  and  to  hyperventilation 
for  three  minutes.  Various  observational  data  such  as  dermographia ,  abdominal 
noises,  etc.,  were  recorded  but  none  yielded  data  which  were  methodologically 
adequate  for  use.  (CAA) 

55 


Alexander,  S.  J.,  J.  S.  Helmick,  C.  J.  Hill,  &  G.  R.  Wendt  1946  STUDIES  IN 
MOTION  SICKNESS:  III.  A  SECOND  EXPERIMENTAL  COMPARISON  OF  AUTONOMIC 
RESPONSES  IN  INDIVIDUALS  SUSCEPTIBLE  AND  NON -SUSCEPTIBLE  TO  MOTION  SICKNESS. 
(Civil  Aeronautics  Administration,  Washington,  D.  C.)  Rept.  No.  66;  Aug. 1946 

SUMMARY:  This  is  one  of  a,  series  of  studies  in  which  certain  physiological 
reactions  in  individuals  susceptible  and  non-susceptibld  to  motion  sickness  were 
compared.  It  differed  from  previous  studies  in  that  experimental  conditions  were 
more  carefully  controlled,  more  objective  recording  of  responses  was  employed, 
and  certain  new  measures  were  investigated.  Eleven  susceptibles  and  twelve  non- 
susceptibles  served  as  subjects  on  each  of  two  days  during  which  the  following 
were  studied:  dermographia^,  cold  pressor  test,  breath  holding  test  with  positive 
and  then  with  negative  pressure,  reaction  to  Injection  of  mecholyl,  and  reaction 
to  tilt  on  the  tilt  table.  Data  on  respiration,  pulse  rate,  variability  of  pulse 
duration,  blood  pressure,  skin  temperature,  forehead  sweating  and  salivation  were 
recorded.  The  findings  presented  include  means  and  standard  deviations  of 
response  and  changes  in  response  from  day  1  to  day  2,  test  reliabilities,  test 
intercorrelations,  and  differences  between  susceptibles  and  non-susceptibles. 

iliabllities  and  intercorrelations  are  in  many  respects  lower  than  would  be 
expected  from  tests  so  commonly  used  clinically.  None  of  the  measures  served  to 
distinguish  between  susceptibles  and  non-susceptibles,  either  as  single  tests  or 
as  a  whole,  with  the  possible  exception  of  pulse  duration  variability  and  day  1 
to  day  2  changes  from  habituation  to  the  conditions  of  the  experiment. 


Alexander,  S.J.,  M.  Cotzin,  J.B.  Klee,  and  G.R.  Wendt  1947  STUDIES  OF 

MOTION  SICKNESS:  XVI.  THE  EFFECTS  UPON  SICKNESS  RATES  OF  WAVES  OF  VARIOUS 
FREQUENCIES  BUT  IDENTICAL  ACCELERATION.  J.  Psychol. .  37:440-448 

SUMMARY:  This  is  the  last  of  a  series  of  investigations  done  by  means  of  the 
vertical  accelerator  at  Westeyan  University.  It  was  designed  to  discover  how 
motion  sickness  rates  are  affected  by  wave  frequency  when  the  accelerations  in 
the  waves  are  held  fixed.  Usine  waves  with  a  constant  acceleration  of  0.20  g, 
frequency  was  controlled  by  control  of  the  duration  of  application  of  upward 
and  downward  accelerations.  By  this  means  wave  frequencies  of  13,  16,  22  and 
32  cycles  per  min.  were  obtained,  having  amplitudes  of  9  feet,  5  feet  4  in., 

2  feet  6  in.,  and  1  foot  1  in.  These  frequencies  are  the  same  as  were  used  in 
previous  studies  in  this  series,  where  time  between  acceleratioris,  level  of 
acceleration  and  other  aspects  of  the  waves  were  varied.  Other  significant 
variable  s  were  counterbalanced  or  controlled.  The  results  on  120  £s  showed 
that  sickness  varied  with  the, energy  per  wave;  the  biggest  wave  produced  the, 
most  sickness^  the  smallest  wave  the  least.  The  obtained  sickness  rates  were 
37,  37,  10  and  7  percent  in  going  .fro*'  the  large  slow  wave  to  the  small  fast 
wave.  The  corresponding  'sickness  indices'  (giving  double  weight  to  vomiting 
and  single  we^ht  to  lesser  sickness)  were:  53,  47.  10  and  7, 

The  results  of  the  entire  series  of  studies  of  the  dependence  of  motion  sickness 
on  wave-characteristics  are  reviewed  and  certain  tentative  conclusions  drawn. 

It  Is  shown  that  some  waves  were  20  times  as  nauseating  as  others,  per  unit  of 
energy,  and  that  such  variations  depended  on  at  least  four  factors:  wave- 
duration,  acce lera tion- level ,  distribution  of  accelerations  and  energy  per 
wave . 

Data  are  presented  shawing  the  relationship  of  •ickness  to  hour  of  the  day  and 
to  previous  history  of  sickness. 
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Allard,  A.  ^1952  LE  >LAL  DE  L 'AIR  (Air  Sickness) 
Bruxelles  medical  (Brussels)  32:  327-334 
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Allen,  G.,  &  C.  Fernandez  1959  EXPERIMENTAL  OBSERVATIONS  IN  POSTURAL  NYSTAG¬ 
MUS:  Extensive  Lesions  in  Posterior  Vermis  of  the  Cerebellum.  (School  of 
Avia.  Med.,  USAF  Aerospace  Medical  Center,  (/X)  Brooks  AFB  Texas)  Research 
Rept.  No.  59-74,  Aug.  1959.  ASTIA  AD  226  822 

Ablation  of  the  posterior  vermis  of  the  cerebellum  was  performed  in  the  cat. 
Histologic  controls  showed  that  the  lesion  included  the  pyramis,  uvula,  and  nodu- 
lus ,  but  tuber  vermis  and  nuclei  fastigii  ma>  ce  encroached  upon.  The  result 
was  a  syndrome  characterized  by  disequilibrium  and  postural  nystagmus  during  the 
unstabilized  period  of  cerebellar  deficiency,  followed  by  compensation. 


The  postural  nystagmus  was  a  "benign  paroxysmal  type",  which  was  consistently 
vertical  toward  the  nose  and  which  appeared  mainly  when  the  animal  was  in  a 
supine  position.  It  was  fatigable  after  several  repeated  tests  and  disappeared 
within  a  few  days  or  weeks.  It  could  not  be  reproduced  in  bilateral  labyrinthec- 
tomized  animals. 

It  was  indicated  that  (1)  the  term  paroxysmal  identified  the  clinical  syndrome  but 
not  the  location  of  the  cause  trt^ich  may  be  peripheral  or  central.  (2)  The  term 
benign  Is  confusing  because  it  may  imply  that  this  type  of  postural  nystagmus  is 
limited  to  peripheral  lesions  which  follow  a  mild  course.  (3)  Disappearance  of 
postural  nystagmus  after  destruction  of  the  vestibular  organ  by  operation  or 
disease  does  not  necessarily  mean  that  the  positional  nystagmus  was  caused  by 
a  lesion  in  that  organ. 

Our  experiments  supported  the  concept  that  the  paleocerebul lum  plays  an  impor¬ 
tant  role  in  the  regulation  of  vestibular  reflexes.  Some  lesions  of  this  area 
se  •  d  to  release  the  vestibular  centers  from  cerebellar  inhibition.  It  was 
posa.ated  that  this  loss  of  inhibition,  together  with  the  existence  of  incoming 
signe's  from  the  peripheral  receptors,  carrying  the  Information  of  position 
cna<.ge  of  the  head,  were  the  primary  conditions  that  elicited  the  postural 
nystagmus  in  our  animals.  The  neurat'Wchanism  of  the  disturbance  is  still 
obscure. 

(DACO) 
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Allen,  R.  1961  QUICK  WAY  OUT. 
Aeronautics .  43(3): 24-27 


ABSTRACT:  History  Of  the  ejection  seat  and  a  description  of  the  several  types 
developed  by  Martin  Baker. 
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Alvarez,  J.Z.  EFECTOS  DE  LA  ACELERACION.  (Effects  of  Acceleration) 

(Servlcios  De  Medicine  De  Aviaclon) 
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Ambler,  R.,  J.R.  Berkshire,  and  W.F.  O’Connor  1961  THE  SELECTION  OF 
POTENTIAL  ASTRONAUTS. 

Aerospace  Medicine  32(3):218,  March  1961. 


ABSTRACT:  Since  June  1959  all  naval  air  trainees  have  been  given  the  op¬ 
portunity  to  volunteer  for  astronaut  training.  This  study  compares  the 
aptitudes  and  abilities  of  those  who  volunteer  with  those  of  the  Mercury 
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-  23 


c 

Astronauts,  with  the  final  group  of  31  from  which  the  Mercury  Astronauts 
were  drawn,  and  with  men  who  did  not  volunteer.  Of  1350  trainees  studied 
330  volunteered.  On  tests  of  intellectual  and  technical  ability  24  per 
cent  of  the  volunteers  scored  within  the  range  of  abilities  displayed  by 
the  Mercury  Astronauts,  and  48  per  cent  scored  within  the  range  of  the  31 
man  Mercury  group.  The  volunteers  were  superior  to  the  non-volunteers  on 
parameters  of  aptitude,  pre-flight  performance,  flight,  and  motivation. 
The  advantages  of  early  selection  and  implications  for  longitudinal  study 
are  discussed. 
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Ambler,  R.,  J.  R.  Berkshire,  &  W.  F.  O'Connor  1961  THE  SELECTION  OF  POTENTIAL 
ASTRONAUTS.  (Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical  Assoc., 
Palmer  House,  Chicago,  Illinois,  April  24-27,  1961) 
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Amelar,  R.  D.  &  C.  Solotnon  1954  THE  WAGES  OF  BOXING  IS  TRAUMA.  DETECTION 
OF  RENAL  INJURY  AFTER  FIGHTS.  J.  Urology.  72:145,  August  1954 

ABSTRACT:  Blows  to  the  kidney  region,  in  addition  to  the  strenuous  exercise, 
produce  trauma  to  the  kidneys,  according  to  findings  from  examination  of  boxers' 
urine  soon  after  their  bouts.  The  interesting  problem  of  the  effect  of  repeated 
trauma  producing  scarring  in  the  kidneys  and  an  eventual  decrease  of  the  renal 
function  remains  to  be  studied.  This  could  be  done  in  retired  boxers  too  old  to 
fight  in  the  ring. 
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American  Machine  and  Foundry  Co.,  1960  FEASIBILITY  STUDY  FOR  AM  ADVANCED 
DEVICE  FOR  STUDYING  THE  EFFECTS  OF  ACCELERATION  ON  MAN. 

(  American  Machine  and  Foundry  Co.,  Alexandria,  Va.)  HADD  TR  60-187, 

ASTIA  AD-236  044,  March  1960 

CONTENTS : 

Basic  technical  considerations 
R.idius  of  vehicle  pa  Li; 

Acceleration  tolerances 
Vehicle  concepts 

Selection  of  vehicle  configuration  for  six  degrees  of  freedom  motion 
Vehicle  description 
High  g  vehicle 
Support  concepts 

Peripheral  support  system  -  -  -  -  - 

Drive  concepts 
Rocket  drive 
Momentum  principle 
Operating  requirements 


Jet  drive 
Steam  Jet  drive 

Electric  motor  peripheral  drive 
Direct  current  drive 
Alternating  current  motor  drive 
Arm  concepts 

The  active  cantilever 
The  semiactive  torsion  arm 
The  passive  arm 
The  facility  complex 
The  pit  structure 
The  control  center 
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American  Seating  Co.  n.d.  INeSTIA  LOCKING  REEL  (  The  0-3903  Inertia 
Locking  Reel  Shoulder  Harness  Take-^j).  (The  African  Seating  Co. 
Grand  Rapids,  Uich.)  ’ 


^T^:  The  #0-3903  type  inertia  locking  reel  is  a  safety  device  which  restrains 
the  forward  movement  of  pilot  or  passenger  in  the  event  of  abrupt  deceleration 
of  an  airplane  in  which  it  is  installed.  It  is  intended  to  be  mounted  on  the 
^ck  of  the  seat  or  on  some  part  of  the  air  frame  directly  behind  the  seat  with 
t  ^  i*'  »  vertical  position,  the  mounting  plate  toward  the 

f  ont  of  the  plane,  and  the  attachment  end  of  the  harness  cable  pointing  upward. 
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Ames,  S.W.,  S.  Rosenfel 
RENAL  VESSEL  PRESS 
J.  Appl .  Physiol . 


1951  DIRECT  MEASUREMENT  OF 
lURES  UNDER  STRESS  OF  ACCELERATION 
3(7);399-403.  Jan.  1951. 


ajrteries  and  veins  of  young  goats  (kids)  were  cannulated 
"  b.  ‘^-second  .xpo.„„s 


to  both  positive  2  and 
pressure  changes  and  a 
photographs,  figures  1 
findings  are  discussed 


3  G  and  negative  2  and  3  G.  The  sequence  of  blood 
Iterations  of  pulse  rates  are  described  in  oscillographic 
and  2,  and  the  data  are  summarized  in  table  I.  The 

occurs  in  ren;,l  hiooa  experiments  indicate  that  sufficient  change 

IT  i  I’ressures  under  both  positive  and  negative  G  to  depress 
renal  function  and  probably  to  reduce  urinary  output.  ^ 
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Ames,  S.  W,,  S.  Rosenfeld  and  C.  F.  Lombard  1951  DIRECT  MEASUREMENT  OF 
RENAL  VESSEL  PRESSURES  UNDER  STRESS  OF  ACCELERATION 
(Office  of  Naval  Research,  Washington,  D.  C.) 

January  1951  Contract  N6ori77 

Also  see  J,  Applied  Physiol. 3(6) .  January  1951. 

SUMMARY:  The  renal  arteries  and  veins  of  young  goats  (kids)  were  cannulated 
and  blood  pressures  measured  under  the  stress  of  repeated  15*second  exposures 
to  both  positive  2  and  3  G  and  negative  2  and  3  G.  The  sequence  of  blood 
pressure  changes  and  alterations  of  pulse  rates  are  described  In  oscillographic 
photographs,  figures  1  and  2,  and  the  data  are  summarized  In  table  1.  The 
findings  are  discussed.  These  experiments  Indicate  that  sufficient  change 
occurs  In  renal  blood  pressures  under  both  positive  ax^  negative  G  to  depress 
retial  function  and  probably  to  reduce  urinary  output. 
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Ames,  W.  H.  1947  TOLERANCE  TO  ACCELERATION  IN  THE  AUTOMATIC  PILOT  EJECTION 
SEAT.  Bulletin  of  U.  S.  Army  Medical  Dept.  7(9): 776-786,  Sept.  1947 


ABSTRACT;  The  development  of  the  jet-propelled  aircraft  with  speeds  in  excess  of 
550  mph  made  it  mandatory  that  some  type  of  powered  ejector  be  provided  which  could 
catapult  the  pilot  from  the  cockpit  with  sufficient  velocity  to  clear  the  tail 
structure  of  the  airplane.  The  Aero  Medical  Laboratory's  Interest  in  this, project 
was  in  the  determination  of  the  tolerance  of  the  human  body  to  the  accelerative 
force  required  to  eject  a  pilot  and  seat  from  an  airplane  traveling  at  600  mph. 

In  essence,  the  problem  presented  to  the  Laboratory  was:  Can  the  body  be  treated 
as  a  projectile  that  must  be  subjected  to  the  acceleration  required  to  achieve  a 
terminal  velocity  of  60  ft.  per  second  in  the  stroke  length  available  in  a 
standard  aircraft  cockpit.  The  figure  of  60  was  based  on  calculations  showing  that 
this  velocity  would  be  required  for  a  pilot  and  seat  to  clear  the  vertical 
stabilizer  of  an  airplane  traveling  at  600  mph.  This  article  reports  the  results 
of  the  investigations  conducted  by  the  Aero  Medical  Laboratory.  (CARI) 
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Ames,  W.H.,  H.M.  Sweeney  &  H-E.  Savely  1947  HUMAN  TOLERANCE  TO 
ACCELERATION  IN  PILOT  EJECTION.  J.  Aviation  Med.  13(6) ; 548^553 


ABSTRACT:  In  view  of  individual  varioations,  it  is  apparent  that  the  accele¬ 
rations  applied  to  the  subject  should  be  kept  to  the  minimum  required  to 


achieve  the  desired  terninal  velocity  and  that  the  rate  of  application  of  the 
g  be  kept  as  low  as  possible.  The  present  ejection  seat  equipment 

developed  by  the  Army  Air  Forces  and  the  Ordnance  Department  provided  a 
teralnal  velocity  of  60  feet  per  second  with  a  maximum  of  14  to  16  g  on  the 
!J^idL*i  *  application  of  175  to  200  g  per  second.  This  System 

g^ll  L5erii;!r°f  aircraft  with  a  maximum 

fcHlLiuoL  considered  the  physiological  tolerance  to  high  linear 

evident  that  a  thorough  indoctrination  should  be  given 
*^"*‘*^‘  equipped  with  ejection  seats  so  that  they  may  beLme 
MMMlrv'of  the  sequence  of  events  prior  to  ejection  and  appreciate  the 
Mnrilr  ^  assuming  the  proper  body  position.  This  indoctrination  should 
consist  of  a  demonstration  of  the  equipment,  movies  of  actual  live  ejections, 

August,  1946,  at  WrighJ.  Field,  and  an  ejection  on 
the  100-foot  ejection  seat  test  tower. 
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Aaws,  W.H.  1948  HUMAN  TOLERANCE  TO  HIGH  LINEAR  ACCELERATIONS  OF  SHORT 
DURATION.  Military  Surgeon.  103(2):96-99,  Aug 


ABSTRACT:  The  results  of  the  studies  conducted  by  the  Air  Materiel  Command 
on  the  factors  Involved  in  human  tolerance  to  high  accelerations  of  short 
duration  as  applied  from  head  to  foot. 
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Ames,  W.H..  and  H.E.  Savely  1948  MOTION  OF  THE  HEAD  DURING  SIMULATED  SEAT 
EJECTION.  (Engineering  Division,  Air  Materiel  Command,  U.S.  Air  Force) 
MCREXD  695-661,  6  Jan.  1948.  ASTIA  ATI  67688. 


ABSTRACT:  This  report  contains  the  results  of  studies  to  determine  the  effects 
of  fore-aft  adjustment  of  the  liead  rest  on  motion  of  the  head  during  simulated 
ejection  on  a  test  tower.  After  completion  of  the  tests,  it  was  concluded 
that  the  danger  of  injury  to  the  neck  during  simulated  seat  ejection  on  a  test 
tower  can  be  effectively  controlled  by  proper  fore-aft  position  of  the  head 
rest  and  the  assumption  of  the  proper  body  position.  If  hyperflexton  of  the 
neck  occurs  during  accelerations  of  approximately  12  g  or  over,  some  degree  of 
injury  to  the  reck  can  be  expected.  No  experimental  methods  are  available  for 
assessing  the  degree  of  injury  which  may  occur. 
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Anmons,  R.B.  1947  ACQUISITION  OF  MOTOR  SKILL;  II.  ROTARY  PURSUIT 

PERFORMANCE  WITH  CONTINUOUS  PRACTICE  BEFORE  AND  AFTER  A  SINGLE  REST. 
1-  £2S£-  Psychol.  37:393-411 

SUMMARY:  Undergraduate  women  (N  -  510)  were  given  1/3,  1,  3,  8,  or  17 
Bin.  continuous  practice  on  pursuit  rotors,  rested  1/3,  2,  5,  10,  20,  60, 
or  360  min.,  then  practiced  eight  min.  more.  The  data  obtained  were 
analyzed  to  show  the  effects  of  duration  of  pre-rest  practice  and 
length  of  interpolated  rest  on  several  variables  defined  in  terms  of 
the  rotary  pursuit  performance  curve. 

The  conclusions  confirm,  give  quantitative  value  to,  and  extend 
generalizations  and  predictions  made  in  a  previous  paper.  Further 
experimentation  aimed  at  obtaining  exact  mathematical  equations  might 
well  lead  to  a  precise  theory  of  rotary  pursuit  learning. 
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AmtJnann,  H.H.  Oct.  1948  PRCPCSAL  FOR  A  HIGH  PFRFORliANCE  PRONE  POSITION 
TEST  AIRPUNE.  USAF  Aero  Ued.  Lab.,  Ueoo  Rept.  RaUCED-695>72-D. 
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Amtmann,  H.H.  1948  PROPOSAL  FOR  A  NEW  AIRCRAFT  CONTROL  SYSTEM  FOR 

CONVENTIONAL  AND  PRONE  POSITIONS.  AAF  Memo  Report  TSEAA-695-72C 
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Ananoff,  Alexandre  1950  L ' ASTRONAUTIQUE  (ASTRONAUTICS) 

(Paris:  Librarie  Artheme  Fayard,  1950) 

ABSTRACT:  According  to  a  review  in  Rocket-Science  4:48,  June  1950,  two-thirds 
of  this  book  is  devoted  to  space  flight  and  such  thing'  as  the  space  station, 
step  rockets,  manned  space  flights,  astrogation  and  the  numerous  chemical  and 
physical  problems  of  space  flight. 
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Anderson,  B.  1958  SPACE  TRAVEL 

(California  Inst.  Of  Technology,  Jet  Propulsion  Lab.,  Pasadena,  Calif.) 
Literature  search  no.  66;  18  April  1958. 


ABSTRACT:  A  compilation  of  unclassified  references  associated  with  the  problems 
of  space  travel  with  special  emphasis  on  the  physiological  aspects. 
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Anderson,  C.  H.,  M.  McCally,  and  G.  L.  Farrell  1959  THE  EFFECT  OF  ATRIAL 
STRETCH  ON  ALDOSTERONE  SECRETION.  Endocrinology  64:201. 

ABSTRACT:  A  study  was  carried  out  to  determine  whether  the  secretion  rates 
of  aldosterone  and  of  hydrocortisone  are  subject  to  regulation  by  receptors 
located  in  the  atria  of  the  heart.  In  dogs,  the  right  or  left  atrium  was 
stretched  with  sutures  which  extended  from  the  atrium  to  the  thoracic  wall. 
Adrenal  venous  blood  was  collected  and  analyzed  for  aldosterone  and  hydro¬ 
cortisone.  Following  right  atrial  stretch  the  aldosterone  secretion  rate 
was  significantly  reduced.  However,  stretching  the  left  atrium  was  without 
effect  on  the  secretory  rate  of  aldosterone.  These  findings  strongly 
suggest  that  the  secretion  of  aldosterone  may  be  regulated  in  part  by 
stretch  receptors  located  in  the  right  atrium. 
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Axiderson,  G.  V.,  B.  Fruchter,  H.  T.  Manuel,  &  P.  Worchel  n.d.  SURVEY  OF 
RESEARCH  ON  SPATIAL  FACTORS.  AFPTRC-TR-54-84 
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Anderson,  H.  C.  1919  MEDICAL  AND  SURGIC  >L  ASPECTS  OF  AVIATION.  (London: 
Oxford  Univ.  Press,  1919) 
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Anderson,  J.B.,  Jr.  &  H.  Liebewitz  1958  FIRST  INTERNATIONAL  CONGRESS  ON 
AERONAUTICAL  SCIENCES,  MADRID 

(Office  of  Naval  Research,  London,  England)  Technical  Report  ONRL-97-58 

ABSTRACT:  Technical  papers  were  presented  which  dealt  wiLh  problems  involved 
in  high-speed  flight  in  the  fields  of  aerodynamics,  structures,  navigation  and 
guidance,  power  plants;  human  engineering,  and  space  flight.  This  report 
presents  a  list  of  the  papers  and  abstracts  the  material. 
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Anderson,  R.  G.  1947 

THE  MOTIVATIONS  OF  THE  FLYER  AND  HIS  REACTIONS  TO  THE  STRESSES  OF _ 

FLIOiT  J ■  Aviation  Med. .  18:18-30 

ABSTRACT:  Each  individual  who  flies  is  subjected  to  Che  same  specific 
and  cumulative  stresses  in  varying  degree  and  intensity.  Stress  produces 
anxiety  and  the  end  result  of  anxiety  is  largely  determined  by  the 
personality  and  previous  experiences  of  the  individual  concerned.  The 
amount  of  resistance  to  anxiety  which  a  given  individual  has  is  dependent 


upon  the  type  and  Intensity  of  his  motivation.  Motivation  of  sufficient 
strength  may  overcome  th^  roost  serious  predisposition.  On  the  other  hand, 
a  weak,  unhealthy  motivation  may  yield  to  anxiety  when  there  is  little 
or  no  predisposition.  This  suggests  that  instead  of  concentrating  on 
eliminating  the  allegedly  predisposed,  as  has  been  done  in  the  past  without 
valid  statistical  support,  those  interested  in  the  selection  of  flying 
P«rsonnel  should  attempt  to  estimate  and  evaluate  resistance. 


83 


Anderson,  R.S.,  F.  W.  Stemler,  R.P.  McHugh,  Jr.,  &  E.B.  Pogers  1959 

AIR  BLAST  STUDIES  WITH  ANIMALS(Biophy8ics  Division,  U.S.  Army  Chemical 
Warfare  Laboratories,  Army  Chemical  Center,  Maryland) 

CWLR  2288,  AFSWP-1110,  Subproject  4-08-02-023-03,  July 
ASTIA  AD-225  403 


ABSTRACT:  Goats,  rabbits,  and  mice  have  been  exposed  to  air  blasts  in  a 
shock  tube.  Translation  seemed  to  be  the  major  cause  of  Injury  except  for 
damage  in  the  ears.  Correlation  have  been  made  between  the  air  pressure, 
velocity,  and  distance  traversed  by  the  animals. 


Anderson,  R.S.,  F.W.  Stemler,  &  E.B.  Rogers  1961 
AIR  BLAST  STUDIES  WITH  ANIMALS  II 

(Biophysics  Division,  U.S. Army  Chemical  Research  and  Development 
Laboratories,  Army  Chemical  Center,  Maryland) 

CRDLR  3049,  DASA-1 193,  April 

Project  4C99-02-002.  ASTIA  AD  255  305. 


ABSTRACT:  Goats  (under  Nembutal)  and  mice  were  exposed  in  a  shock  tube 
modified  to  give  longer-duration  overpressures  and  equipped  with  ports  for 
photography.  Except  for  ear  damage,  displacement  still  seemed  to  be  the 
major  cause  of  injury  in  goats  in  the  4-foot  section  of  the  tube.  However, 
it  was  found  that  mice  were  killed,  apparently  by  pure  blast,  in  a  parti¬ 
cular  position  ill  a  particular  type  of  side  chamber  attached  to  the 
higher-pressure,  smaller -diameter ,  section  of  the  tube.  The  relation 
between  maximum  velocity  of  displacement  and  the  distance  animals  were 
thrown  vas  fairly  regular.  The  probability  of  Injury  over  different 
terrains  is  discussed. 


Anderton,  D.A.  1952  WILL  PRONE  FLIGHT  LICK  HIGH-G  LOADS? 

Aviation  Week.  57(26):21-22 ,24-25 

ABSTRACT:  Advantages  of  prone  flight  are  discussed:  G-tolerance  would  be 
increased  (up  to  12  G  for  half  a  minute);  cockpit  configuration  would  reduce 
aerodynamic  drag;  pilot  would  feel  more  secure  in  the  face  of  enemy  fire; 
canopy  problems  (eg.,  sealing)  are  reduced;  instrument  visibility  is  improved 
by  elimination  of  conventional  control  column. 

Disadvantages  are  pointed  out:  G-suits  and  stall  characteristics  of  modem 
aircraft  reduce  the  argument  of  increased  G-tolerance;  lack  of  canopy  necessi¬ 
tates  some  other  means  of  providing  visibility — mirror,  television,  or  radar, 
all  adding  weight  and  new  complications;  lack  of  canopy  might  aggravate 
claustrophobia.  Attempts  to  use  prone-position  are  reviewed:  Horton  brothers 
in  Germany;  Northrop  Aircraft,  Inc.  (in  the  MX-324,  and  the  Xp-79);  Stanley 
Aviation  Corp.  (in  a  modified  F-80E);  and  Beecraft  Associates  (in  the  Wee  Bee 
and  a  delta-wing  trainer).  AMC  Aero  Medical  Laboratory's  experiments  are 
briefly  reviewed;  developments  of  nylon  bed,  and  control  system,  studies  in 
weightlessness  and  high-G  loadings  in  airplane  and  on  centrifuge.  (CARI) 
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Andes,  G.  M.  and  J.  E.  McNutt  1962  CAPILLARY  PHENOMENA  IN  FREE  FALL 
j.  Aerospace  Sci.  29:103-104,  January  1962. 

The  authors  of  this  article  question  the  recently  published  results  on 
the  behavior  of  freely  falling  liquids  by  Benedikt  and  Reynolds.  The 
authors  report  their  own  experimental  result  that  sessile  drops,  even 
of  nonwetting  liquids,  remain  attached  to  their  substrates  when  allowed 
to  enter  free  fall. 
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Andin.3,  F.  1937  UBER  "SCHWARZSEHEN"  ALS  AUSDRUCK  VON  BLUTDRUCKSCHWANKUNGEN 

BEI  STURZFLUGEN  (Visual  Disturbances  "Seeing  Black"  As  Sign  of  Variations 
of  Cerebral  Blood  Pressure  in  Aviators  Following  Abrupt  Changes  of  Speed 
During  Flight) 

Schweiz,  med.  Wschr.  (Basel)  67:  753-756,  Aug.  1937. 

ABSTRACT:  The  author,  with  a  military  flier  as  pilot,  observed  and  recorded 
his  own  experience  with  reference  to  seeing  black  while  the  plane  made  the 
loop,  half-loop,  and  sudden  long  drop.  According  to  intensity,  the  visual 
disturbances  may  be  divided  ;.nto  three  phases.  The  first  may  be  termed  "seeing 
darkly,"  with  the  reading  matter  looking  dark  but  still  legible.  At  first 
there  is  no  scotoma.  In  the  second  phase  a  black  curtain  appears  in  front  of 
the  eyes,  beginning  at  the  nasal  side,  with  the  portion  of  the  field  of  vision 
completely  eliminated.  In  the  third  phase  there  is  completely  blackness,  total 
amurosis .  The  three  phases  can  hardly  be  said  to  follow  strictly  one  after  the 
other  because  they  merge  so  quickly.  Even  during  the  last  phase  there  are  no 
signs  of  impaired  consciousness.  The  eye  seems  to  be  more  sensitive  after  the 
subject  has  been  flying  on  his  back  with  head  down.  In  this  experimental  flight 
the  pilot's  reactions  were  Che  same  as  those  of  the  author. 
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Andina,  F.  1937  LA  VISION  NOIRE,  EXPRESSION  DES  VARIATIONS  DE  LA  PRESSION 
SANGUINE  aA.NS  LES  ACROBATICS  AERIENNES  (DARK  VISION,  EXPRESSION  OF 
BLOOD  PRESSURE  VARIATIONS  IN  AERIAL  ACROBATICS) 

Schweiz.  Med.  Woch.  67:  753-756 
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Andrews,  A.  H.  1945  ACCELERATION  TOLERANCES  OF  THE  HUMAN  BODY, 
(Combined  Intelligence  Objectives  Sub -Commit tee) 

Item  No.  24,  File  No.  XXXII-83.  ASTIA  ATI  59  705. 


ABSTRACT:  Acceleration  tolerances  of  the  human  body  were  investigated  in  order 
to  obtain  information  on  aircraft  crashes  and  design  as  related  to  protection  of 
personnel,  design  of  ejection  seats,  and  design  and  tactical  use  of  aircraft  for 
mid-air  ramming.  Tests  are  described  and  the  various  positions  of  the  pilot  used 
in  this  study  are  shown  diagramroatically .  It  is  stated  that  an  accelerative  force 
of  10  g  of  0.01-second  duration  against  the  head  causes  symptoms  of  cerebral 
concussion.  However,  an  acceleration  of  34.3  g  with  the  body  properly  supported 
is  the  maximum  tolerance  without  causing  symptoms  of  cerebral  concussion;  there¬ 
fore,  cockpit,  seat,  seat  belt,  and  harness  should  be  designed  to  withstand  during 
crashes  at  least  34  g.  (ASTIA) 
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Andrews,  W.H.  &  E.C.  riolleman  1960  EXPERIENCE  WITH  A  THREE-AXIS  SIDE 

LOCATED  CONTROLLER  DURING  A  STATIC  AND  CENTRIFUGE  SIMULATION  OF  THE 
PILOTED  LAUNCH  OF  A  MANNED  MULTISTAGE  VEHICLE. 

(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 

NASA  TN-D-546,  Nov.  1960.  ASTIA  AD  246  060 


ABSTRACT:  An  investigation  was  conducted  to  determine  a  human  pilot's 
ability  to  control  a  multistage  vehicle  through  the  launch  trajectory.  The 
simulation  was  performed  statically  and  dynamically  by  utilizing  a  human 
centrifuge.  An  interesting  byproduct  of  the  program  was  the  three-axis  side- 
located  controller  incorporated  for  pilot  control  Inputs.  This  method  of 
control  proved  to  be  acceptable  for  the  successful  completion  of  the  Cracking 
task  during  the  simulation.  There  was  no  apparent  effect  of  acceleration  on 
the  mechanical  operation  of  the  controller,  but  the  pilot's  control  feel 
deteriorated  as  his  dexterity  decreased  at  high  levels  of  acceleration. 

The  application  of  control  in  a  specific  control  mode  was  not  difficult. 
However,  coordination  of  more  Chan  one  mode  was  difficult,  and  in  many 
instances,  resulted  in  inadvertent  control inputs.  The  acceptable  control 
harmony  at  an  acceleration  level  of  1  g  became  unacceptable  at  higher 
acceleration  levels.  Proper  control-force  harmony  for  a  particular  control 
task  appears  to  be  more  critical  for  a  three-axis  controller  chan  for 
conventional  controllers.  During  simulations  in  which  Che  pilot  wore  a 
pressure  suit,  the  nature  of  the  suit  gloves  further  aggravated  this  con¬ 
dition  . 
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Andrus,  E,  C.,  E.  Day,  E.  Nichols,  &  S.  Scherlis  1941  STUDIES  ON  THE  EFFECTS 
OF  ABDOMINAL  PRESSURE  UPON  THE  FLOW  AND  DISTRIBUTION  OF  BLOOD.  CAM  No.  21; 
18  Aug.  1941 

ABSTRACT:  Effect  of  Spencer  type  belt  inflated  at  pressures  up  to  100  nan  Hg  waj 
studied  on  30  male  subjects,  16  to  29  years  of  age.  With  subject  at  rest,  supine 
inflation  of  belt  is  accompanied  by  5  to  6  cxn  Hg  rise  in  diastolic  blood  pressure 
in  arms  and  legs.  Venous  pressure  in  arms  is  not  significantly  affected,  but  in 
legs  it  usually  rises  when  the  belt  is  inflated,  especially  if  it  is  adjusted  low 
on  the  body.  Arm  volume  is  unchanged  but  leg  volume  increases.  Circulation  time 
is  not  significantly  affected.  Cardiac  output  (ballistocardiograph)  undergoes 
transient  increase  during  inflation  of  belt.  Blood  flow  in  arm  and  calf  may 
increase  but  usually  decreases,  particularly  with  higher  belt  pressures.  This  is 
probably  due  to  peripheral  vasoconstriction  reflexly  provoked  by  application  of 
pressure  to  abdomen. 

Observations  on  tilt  table.  Inflation  of  belt  has  no  consistent  effect  on  immed¬ 
iate  fall  of  arterial  pressure  in  arms  and  rise  in  legs  produced  by  a  change  fro’a 
the  supine  to  the  erect  posture.  In  over  half  of  subjects,  inflation  of  the  belt 
prevents  or  lessens  progressive  fall  in  brachial  arterial  pressure  during  tilting 
Increased  leg  volume  on  tilting  is  to  some  degree  prevented  by  previous  inflation 
of  belt.  The  hypotension  produced  by  sodium  nitrite  may  be  very  favorably  influ¬ 
enced  by  inflating  the  belt  before  or  even  while  tilting.  It  is  concluded  that 
abdominal  pressure  belts  might  be  valuable  in  circumstances  where  pooling  of 
blood  in  the  abdomen  occurs. 

Effects  of  inflated  belt  on  respiration.  The  level  of  respiration  lo  displaced 
upward  into  the  complemental  air.  Tidal  air,  respiratory  rate,  and  minute  volume 
are  little  affected.  It.  13  subjects,  vital  capacity  increased  in  one,  decreased 
100  cc  in  6,200  to  500  cc  in  5,  and  1100  cc  in  one. 

Effects  of  inflated  belt  on  heart.  Upward  displacement  of  the  diaphragm  raises 
the  heart  to  a  more  transverse  position.  Consequently,  the  ECG  shows  shift  of 
electrical  axis  to  the  left  and  a  concomitant  change  in  the  amplitude  of  T  waves. 
No  significant  change  in  size  is  apparent  on  fluoroscopy. 
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Andrus,  E.  C.  &  S.  Scherlis  1943 

STUDIES  ON  THE  INFLUENCE  OF  PNEUMATIC  LEGGINGS  UPON  THE  FLOW  AND 

DISTRIBUTION  OF  BLOOD 

CAM  Kept.  no.  115,  February 
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Andrus,  E.C.,  et  al.  1948  ADVANCES  IN  MILITARY  MEDICINE. 

Vol.  1  (Boston:  Little,  Brown,  &  Co.,  1948) 


CONTEOTS : 

Part  III  -  Aviation  Medicine 

The  effects  of  acceleration  and  their  amelioration,  E.M.  Landis 
Visual  problems,  W.R.  Miles  &  D.W.  BronK 
Motion  sickness,  P.  Bard 
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Annenskii,  F.  D.  1961  SPACE  PSYCHOLOGY  (Kosmicheikaya  Palkhologiya) 
Trans,  of  Nauka  1  Zhtzn'  (USSR)  28(2):33-39,  1961. 

(Joint  Publications  Research  Service,  New  York,  N.  Y.) 

Aug.  19,  1961  JPR3:  9916 
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Annenskiy,  F.D.  1961  [SPACE  PSYCHOLOGY] 

Nauka  i  zhizn*  (2):  33-39 

ABSTRACT:  The  article  investigates  the  various  psychological  problems  and 
stresses  which  future  astronauts  will  probably  have  to  face.  Experiments  with 
animals  in  the  second  and  third  Soviet  space  ships  indicate  that  the  body  can 
withstand  the  physical  stresses  of  space  flight  and  weightlessness.  Man  may 
find  it  more  difficult  to  orientate  himself  in  space  and  time  during  space 
flight  because  of  the  lack  of  succession  of  day  and  night  and  because  of  the 
absence  of  an  "up"  or  a  "down"  in  a  state  of  weightlessness.  At  first  the 
astronaut  will  have  difficulty  in  judging  the  duration  of  an  occurrence.  The 
experience  of  the  space  dogs,  however,  indicated  that  they  preserved  some  sense 
of  time  and  rapidly  adjust  themselves  to  the  situation.  An  aiding  factor  here 
would  be  the  "time  metronome"  in  the  brain,  i.e.,  the  regular  rhythm  of  12 
oscillations  a  second  in  the  bioelectric  activity  of  the  brain.  The  astronaut 
will  not  be  conscious  ct  motion,  noise  or  (except  during  the  active  phase  of  the 
flight)  vibration.  Prolonged  isolation  of  this  sort  can  cause  various  psychic 
disturbances  and  haluclnations .  The  author  feels,  however,  that  an  astronaut 
will  be  assisted  by  the  routine  instrument  readings  and  observations  he  will 
have  to  make.  Drugs  may  also  be  used  to  combat  tiredness  or  insomnia.  Tlie 
general  conclusion  is  that  man  is  sufficiently  adaptable  to  overcome  any 
foreseeable  psychological  difficulties  of  space  flight. 
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Anthony,  A.  and  P.A.  Danner  1955  CYTOLOGICAL  AND  CYTOCHEMICAL 

CHANGES  IN  THE  SKIN  OF  HAIRLESS  MICE  EXPOSED  TO  HIGH  INTENSITY  SOUND. 

J.  Invest .  Dermat .  24:435-446.  April  1955 

ABSTRACT:  The  results  of  an  investigation  of  abdominal  skin  changes  in  hair¬ 
less  mice  following  exposures  to  subthermal  (no  rise  in  skin  temperature)  and 
thermal  (increase  in  skin  temperature)  levels  of  high  Intensity  air-bome 
sound  can  be  summarized  as  follows: 

1.  Subthermal  sonic  vibrations  have  no  observable  effects  on  the  histologl- 
calstructure  or  functional  activity  of  the  skin.  Failure  to  produce  tissue 
injury  or  c.y tochemical  changes  in  skins  Ir’-adiated  daily  for  3  months  is 
evidence  that  mechanical  effects  of  sound,  at  the  intensity  levels  employed, 
are  negligible. 


2.  Tissue  damage  produced  by  very  high  energy  thermogenic  sound  Is  primarily 
the  result  of  local  overheating  produced  by  absorption  of  sound  in  the  skin. 
Little  heat  transfer  occurred  in  the  skin  laterally  from  the  site  of  exposure 
as  evidenced  by  the  absence  of  heat  damage  in  glandular  and  fibrous  elements 

of  adjacent  regions. 

3.  Sound- induced  skin  erythema  is  followed  by  a  depletion  of  skin  lipids 
and  a  diminution  in  size  of  cystic  elements  in  the  integument. 

4.  In  skin  bums  produced  with  intense  sound,  there  is  an  obliteration  of 
sebaceous  and  comeal  cysts  associated, with  a  marked  hypertrophy  of  dermal 
collagen. 

5.  The  sequence  of  histological  and  cytochemical  changes  following  thermo¬ 
genic  sonic  irradiation  was  found  to  be  in  complete  accord  with  the  response 
known  to  occur  following  ordinary  skin  bums. 
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Apaix,  A.,  Stringlioni  1959 

A  C.\SE .  Rev  Oconeuroophtal 


VERTIGO  OF  SINUSOID  ORIGIN, 
31:438-9 


APROPROS  OF 
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Apenchenko,  01 'ga  1961  A  HARD  ROAD  TO  THE  SICT;  A  REPORTER'S  ACCOUNT 
OF  COSMONAUT  TRAINING. 

Trans,  of  mono.  Truden  Put'  Do  Tebya,  Nevo.  Moscow,  1961. 

(Office  of  Technical  Services,  Washington,  D.C.) 

March  16,  1962  62-24952 


99 

Archangielskiy,  A.  1939  PILOTS  AND,  ACCELERATION.  Vo-sanlt  Dyel_e 


Arima,.C.L.  1958  BIBLIOGRAPHY  OF  HUMAN  RESOURCES  REPORTS  1947  to  1957, 
PART  "A"  (Defence  Research  Board  of  Canada,  Directorate  of  Scientific 
Information  Service)  ASTIA  AD-204  501 
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Armament  Research  Dept.  1946  PILOT  EJECTION,  RESULTS  OF  PHYSIOLOGICAL 

TESTS  AT  A.R.D.  BALLISTICS  (L.P.D.)  (Armament  Research  Dept.,  White  Lea) 
Note  No.  130,  Sept.  1946. 


35 
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Anned  Services  Technical  Information  Agency  1980  BIO-ASTRONAUTICS:  AN 

ASTU  REPORT  BIBLIOGRAPHY  (Armed  Services  Technical  Information  Agency. 
Arlington,  Va.)  Peb.  1960  ASTU  AD  233  000  (Suppl.  to  ASTU  AD  211  775). 


ABSTRACT:  Previous  bibllographi'es  have  covered  the  literature  on  bio-astronA 
autics  through  1958.  This  supplemental  bibliography  brings  the  subject  matter 
up  to  date  through  1959  insofar  as  report  literature  represented  by  ASTU 
holdings,  is  concerned. 
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Arment,  D.E.  &  Ralph  C.  Lena  1946  KINETIC  MEASUREMENTS  ON  A  PILOT  DUMMY 
EJECTED  FROM  A  P-61  AIRPLANE  IN  FLIGHT,  DETAILED  ANALYSIS  OF  DAU 
Air  Materiel  Command,  Wright  Field,  Dayton,  Ohio  Serial  No.  TSEAC12A/4303-45-1, 
Add.  1  October  17,  1946  ASTU  ATI  186  676 

ABSTRACT:  This  report  presents  the  data  and  the  analysis  thereof,  relative  to 
the  forces  acting' on  the  pilot-dummy  during  the  ejection-seat  tests  donducted 
with  Che  P-61B-5  airplane  during  the  period  from  27  February  1946  to  1  April  1946. 
Detailed  studies  of  Che  kinetic  measurement  data  resulted  in  the  following 
conclusions:  (a)  The  ejection  velocity  (57.6  f.p.s.)  obtained  in  the  tests 

closely  approximates  the  velocity  (57  f.p.s.)  for  which  Che  catapult  was  designed, 
(b)  At  airplane  velocities  greater  than  235  mph  indicated  airspeed,  the  horizontal 
acceleration  caused  by  the  airstream  exceeds  3  g.  The  horizontal  acceleration 
becomes  physiologically  negative  if  the  ejected  pilot  should  rotate  to  a  head- 
forward  position,  (c)  The  increased  horizontal  acceleration  at  the  higher 
airspeeds  makes  reduction  of  the  ejection  velocity  inadvisable  because  the 
pilot's  trajectory  might  approach  too  close  to  the  tail  of  the  airplane,  (d)  The 
vertical  acceleration,  as  recorded  for  the  peak  values  (27  to  31  g  for  0.015 
second),  exceeds  the  present-known  physiological  tolerance  of  a  human  subject. 

(e)  The  peak  "vertical"  accelerations  were  caused  by  the  compressibility  of  the 
parachute  packs  between  the  seat  and  the  dummy,  and  probably  can  be  eliminated 
or  reduced  by  corrective  modification. of  the  cushioning  components. 
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Armour  Research  Foundation  March  1955  STUDY  OF  THE  EFFECT  OF  ORIENTATION  ON 
DYNAMIC  LOADING  AND  RESPONSE  OF  STRUCTURES.  Armour  Research  Foundation 
Kept.  No.  3,  Contract  No.  AF  33(616)-166,  1  March,  1955 


Amour  Research  Foundation  July  1957  COMPENDIUM  OF  AIR  BLAST  EFFECTS,  VOL. 
II,  LOADS.  (Amour  Research  Foundation)  Contract  AF  33(600)>25734 


Amour  Research  Foundation  1959 

INVESTIGATION  OF  EMERGENCY  ESCAPE  UNDER  CONDITIONS  OF  EXTREMELY  HIQl 
ALTITUDE  AND  VELOCITIES. 

(Armour  Research  Foundation)  March 


Armstrong,  H.G.  Oct  1935  SUBJECTIVE  MENTAL  AND  PHYSICAL  REACTIONS  TO 
FREE  FALL  IN  SPACE 

(The  Journal  of  the  American  Medical  Association.  105:  1107-1110) 

ABSTRACT:  From  a  study  of  the  subjective  reactions  to  a  free  fall  of 

approxib^ately  1,200  feet  in  space,  made  by  means  of  a  delayed  parachute  jump, 
it  nay  be  concluded  that: 

1.  In  a  free  fall  in  space  the  mental  reactions  are  normal,  except  as 
influenced  by  fear,  excitement  or  other  factors  not  attributable  to  the  fall 
per  se . 

2.  In  a  free  fall  in  space  there  is  produced  only  one  abnormal  physical 
sensation  and  this  consists  of  a  very  gentle,  evenly  distributed  generalized, 
superificial  pressure  on  the  downward  surface  of  the  body. 

3.  There  is  an  apparent  dimunution  of  hearing  acuity  from  an  undetermined 

cause .  . 

V.  Position  in  space  and  motion  through  space  are  recognized  solely  by 
means  of  vision. 

5.  Depth  perception  acuity  is  such  that  a  speed  of  approximately  100  feet 
per  second  at  a  distance  of  1,900  feet  from  an  object  is  required  to  recognize 
motion  toward  that  obiect. 

6.  Delayed  parachute  jumps  are  entirely  practical  means  of  avoiding  certain 
highly  hazardous  aerial  situations. 
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Armstrong,  H.G.  and  J.W.  Heim  .  1937  THE  EFFECT  OF  ACCELERATION  ON 

THE  LIVING  ORGANISM.  (Engineering  Division,  Air  Materiel  Command, 
Wright -Patterson  AFB,  Ohio)  Report  No.  2362,  Dec.  1,  1937. 

ASTLA  ATI  25622 


ABSTRACT:  An  investigation  was  conducted  concerning  the  effect  of  linear 
and  centrifugal  accelerations  on  the  living  organism  with  special  reference 
to  military  aviation.  A  series  of  experimental  determinations  were  made 
during  which  accelerations  of  1  to  7  times  the  force  of  gravity  were 
experienced  in  flight  as  well  as  accelerations  of  1  to  16  g  produced  by 
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laboratory  methods.  Synchronous  blood  pressure-accelerations  of  1  to  16 
g  produced  by  laboratory  methods.  Synchronous  blood  pressure-acceleration 
recordings  were  obtained  on  large  animals  during  accelerations  in  the  3 
coordinate  axes  of  the  body  and  for  the  positive  and  negative  direction 
in  each  of  these  axes.  The  tolerance  of  the  average  individual  is  determin¬ 
ed,  the  physiological  changes  occurring  with  each  acceleration  explained, 
and  the  possible  means  of  minimizing  deleterious  effects  are  described. 
Recommendations  are  made  for  limiting  accelerations  in  flight  to  a  safe 
limit. 
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Armstrong,  H.G.,  &  J.W.  Heim  1938  THE  EFFECT  OF  ACCELERATION  ON  THE 
LIVING  ORGANISM.  J.  Aviation  Med.  9(4): 199-215. 

See  also  (Army  Air  Corps.,  Wright  Field,  Dayton,  Ohio)  TR  4362, 

1  Dec.  1937.  ASTIA  ATI  25  622 

ABSTRACT:  Positive  accelerations,  directed  thru  the  long  axis  of  the  body 
and  acting  in  the  direction  seat  to  head,  result  in  a  shifting  of  the  blood 
away  from  the  head  region  to  the  lower  portions  of  the  body.  This  shifting 
of  the  blood  away  from  the  head  produces  a  cerebral  anemia  in  the  average 
normal  young  male  adult.  5  seconds  are  required  from  the  time  any  given 
acceleration  is  reached  until  the  full  physiologic  effect  is  obtained.  As  a 
consequence  the  shorter  the  duration  of  any  acceleration  (under  5  secs.)  the 
less  the  physiologic  effect.  There  is  a  wide  variation  in  individual  suscepti 
bility  to  positive  accelerations  which  is  probably  due  to  the  variations  in 
vascular  tone  and  vasomotor  control  in  different  Individuals.  Tolerance  is 
decreased  by  rapidly  repeated  exposures  but  increased  by  repeated  daily^ 
exposures.  Acceleration  of  412.2  G's  in  flight  and  4l6  G's  in  the  laboratory 
have  been  tolerated  without  evidence  of  permanent  injury.  Negative  accelera¬ 
tions,  directed  thru  the  long  axis  of  the  body  from  head  to  seat,  cause  a 
shifting  of  the  blood  away  from  the  lower  portion  of  the  body  to  the  head 
region  results  in  a  high  intracranial  blood  pressure.  There  is  little  time- 
lag  in  negative  accelerations.  Transverse  accelerations,  directed  thru  the 
body  perpendicular  to  its  long  axis  and  in  any  direction,  are  relatively  well 
tolerated  up  to  12  times  the  force  of  gravity . (CARI) 
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Armstrong,  H.  G.  1939  PRINCIPLES  AND  PRACTICE  OF  AVIATION  MEDICINE. 
(Baltimore;  Williams  and  Wilkins,  1939) 


Armstrong,  H.  G.  1940  MEDICAL  PROBLEMS  OF  HIGH  ALTITUDE  FLYING. 

J.  Lab.  Clin.  Med.  26:263-271. 

ABSTRACT:  The  current  medical  problmes  of  high  altitude  flying  depend  principally 
on  the  altitude  attained.  As  a  consequence,  the  problems  of  commercial  air 
transport  operations  are  fewer  and  less  serious  than  those  In  military  aviation, 
since  the  former  is  limited  to  18,000  feet.  In  either  Instance  all  the  deleterious 
effects  of  altitude  flying  are  brought  about  by  the  decrease  In  atmospheric  tem¬ 
perature  and  pressure  with  ascent. 

In  spite  of  winter-flying  clothing,  persormel  begin  to  suffer  at  about  -10°  C. 

The  solution  to  the  problem  of  cold  in  high  altitude  flight  Is  to  close  and  heat 
the  cabin.  This  has  been  satisfactorily  accomplished  In  civil  aircraft  and  to  a 
certain  extent  in  military  aviation. 

During  ascent  another  problem  appears  when  the  composition  of  the  atmospheric 
air  remains  constant  but  Its  total  pressure  and  partial  pressure  of  its  component 
gases  decrease.  This  decrease  in  turn  brings  about  a  decrease  in  the  alveolar 
oxygen  tension  and  in  the  oxygen  saturation  of  the  arterial  blood.  This  results 
in  a  tissue  anoxia  to  which.  In  aviation,  the  term  "altitude  sickness"  has  been 
given. 

Still  another  problem  in  high-altitude  flying  is  the  decrease  of  atmospheric 
pressure  with  ascent  which  may  produce  five  different  pathologic  states  in  the 
body.  Three  of  these  are  brought  about  by, expansion  of  the  gases  contained  in 
the  body  cavities. 
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Armstrong,  H.G.  1943  PRINCIPLES  AND  PRACTICE  OF  AVIATION  MEDICINE. 
(Baltimore:  Williams  and  Wilkins  Co.,  1943)  2nd.  Ed. 
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Armstrong,  H.G.  1943  SPEED  AND  ACCELERATION. 

In  Principles  and  Practice  of  Aviat ion  Medicine .  2nd  ed . 
(Baltimore:  Williams  4  Wilkins,  1943).  Pp.  406-435 
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Armstrong,  H  G.,  H.  Haber,  &  H.  Strughold  1949  THE  AEROMEDICAL  PROBLEMS  OF 
SPACE  TRAVEL.  In  USAF  School  of  Aviation  Medicine,  Rancolph  AFB,  Texas, 
Epitome  of  Space  Medicine.  Item  No.  11,  Pp.  383-401 

See  also  J,  Aviation  Med .  20(6) : 383-402 ,  402-417-Discuasion.  Dec.  1949. 


ABSTRACT:  Each  of  the  articles  discusses  specific  problems  Involved  in  space 
travel.  Dr.  Haber  discusses  the  physical  and  astronomic  problems  %dille  Dr. 
Strughold  Is  concerned  with  the  physiological  problems.  (CARI) 
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Armstrong.  H.  G.  1951  SPACE  MEDICINE  IN  THE  UNITED  STATES  AIR  FORCE. 

In  Marbarger,  J.  P.,  ed.,  Space  Medicine;  The  Human  Factor  In  Flights  Beyond 
The  Earth  (Urbana,  Ill.;  University  of  Illinois  Press.  1951),Pp.  11-13. 
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Armstrong,  H.C. 

(Baltimore: 


1952  ZmCIPLES  MR  P8ACTICE  OE  MEDICINE. 

Williams  and  Wilkins  Co.,  1952)  Srd  Ed. 
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Armstrong,  H.G.  1952  SPEED  AND  ACCELERATION. 

Ch.  XXI  of  Principles  and  Practice  of  Aviation  Medicine.  3rd  ed. 
(Baltimore:  The  Williams  and  Wilkins  Co.,  1952)  Fp.  353*380. 
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Armstrong.  H.G.,  ed.  1961  FRINCIFLES  MS  PRACTICE  QS  AEROSPACE  M^ICINE. 
(Baltimore,  Md.;  The  Williams  and  Wilkins  Co.,  1961) 

ABSTRACT:  The  successor  to  an  earlier  book  entitled  "The  Principles  and 
Practice  of  Aviation  Medicine,"  It  is  the  only  complete  treatise  in  existence 
at  present  on  the  subject  of  aerospace  medicine.  A  great  array  of  diverse 
subject  matter  is  arranged  in  an  orderly,  logical  sequence  of  32  chapters 
written  with  the  highly  specialized  knowledge  and  experience  of  21  contributing 
authors.  The  information  contained  has  been  culled  from  some  1100  scientific 
Journals,  periodicals,  and  technical  reports,  many  of  which  are  published  in 
foreign  languages.  This  volume  has  been  written  primarily  for  the  use  of  the 
student  and  the  practioner  of  aerospace  medicine. 
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Armstrong,  N.  A  and  E.  C.  Holleman  1962  A  REVIEW  OF  IN-FLIGHT  SimjIATION 
PERTINENT  TO  PILOTED  SPACE  VEHICLES 

(Advisory  Group  for  Aeronautical  Research  and  Development,  Paris  France  ) 
AGARD-403  July  1962 


ABSTRACT:  This  report  shows  how  the  environment  of  actual  flight  may  be 
used  to  simulate  many  phases  of  manned  space  exploration.  A  number  of 
simulations  using  conventional,  modified,  and  specially  built  aircraft  are 
discussed  in  relation  to  the  portion  on  spaceflight  to  which  they  are  generally 
applicable,  that  is,  the  launch,  orbital,  entry,  or  the  landing -approach 
phase.  Inasmuch  as  this  is  a  survey,  only  the  scope  of  the  investigations 
is  indicated;  no  detailed  descriptions  of,  or  conclusions  from,  the  research 
programs  are  given.  Quantitative  results  may  be  extracted  from  the  papers 
mentioned  in  the  references .  (Author) 


Armstrong,  R.C.  1959  THE  EFFECTS  OF  POSITIVE  PRESSURE  BREATHING  ON  TRANSVERSE 
ACCELERATION  TOLERANCE. 

(Convalr  Aviation,  Space  and  Radiation  Medicine  Group,  San  Diego,  Calif.) 
Rept.  No.  2M-AM-001,  14  Jan.  1959. 


ABSTRACT:  The  intent  of  this  paper  is  to  define  the  basic  physics  of  accelera¬ 
tion  in  terms  of  Biological  effects,  to  apply  these  definitions  to  techniques 
for  attenuating  acceleration  stress,  and  to  provide  experimental  data  to  support 
the  theoretical  conclusions. 
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Armstrong,  R.C.  and  W.L.S.  Wu.  1960  EFFECTS  OF  ZERO  "G"  ON  LIFE  SUPPORT 
SYSTEM  DESIGN  (Convair  Astronautics  Div.,  San  Diego,  Calif.) 
2M-AM-003,  27  April  1960. 


ABSTRACT:  It  la  important  to  consider  the  probably  consequences  of  both  short 
and  protracted  exposures  to  near  or  absolute  weightlessness  in  order  to 
establish  design  guide  lines  for  life  support  systems  and  personal  equipment  to 
attenuate  any  adverse  responses  that  are  anticipated. 
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Armstrong,  R.C,  1961  MARS-SPACE  TRAVEL  SIMULATOR 
Interavia  (Geneva),  16  (12):  1983.  Dec.  1961. 

ABSTRACT:  The  Manned  Astronautical  Research  Station  (MARS)  mockup  vehicle  is 
capable  of  taking  three  astronauts  200  miles  into  space  for  three  weeks  of 
scientific  study.  MARS,  which  is  24  ft  in  diameter  and  contains  three  rooms, 
can  simulate  all  of  the  biological  environments  of  orbit  except  those  of  hart 
radiation,  zero  g,  the  internal  stress  of  apprehension,  the  h/per-gravity 
encountered  during  launch  and  re-entry,  or  the  vehicle's  dynamic  sound  pressure 
levels.  It  does  simulate  the  normal  background  noise  of  orbital  flight.  As 
an  experimental  platform  for  life  science  research  it  will  be  useful  in: 
determining  the  physical  reactions  and  operational  capabilities  of  man  during 
flight;  conducting  physiological  and  sociological  experiments  in  a  confined 
environment;  conducting  biological  experiments  varying  the  atmospheric  pressure, 
temperature,  and  humidity;  providing  for  the  design  and  test  of  apparatus  and 
equipment  for  advanced  space  vehicles;  and  determining  the  types  of  testing  and 
training  program  necessary  for  space  crews. 


Arno,  R.  1960  DIGITAL  COMPUTER  PROGRAM  FOR  ACCELERATION  PERFORMANCE,  TRACKED 

VEHICLES  (Detroit  Arsenal,  Center  Line,  Mich.)  Rept.  no.  RR-8,  Contract  DA  20- 
089 -ORD- 39246,  Proj.  5510.11.270  arel  5W72-ei-001;  25  Jan  1960.  ASTIA  AD-239  330 

ABSTRACT:  A  general  computer  program  was  written  for  the  Electrodata  204  "Datatroi^ 
Digital  Computer  to  calculate  acceleration  performance  and  related  characteristics 
of  tracked  vehicles.  Vehicle  performance  is  determined  at  prescribed  time  interval 
during  acceleration  from  standstill  to  maximum  velocity.  Other  additional  uata 
supplied  by  the  program  are  vehicle  speed,  distance  traveled,  time  of  travel,  ' 
sprocket  torque,  tractive  effort,  rolling  resistance,  drawer  pull,  and  acceleration 
(Author) 
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Arnold,  A.  1955  LONG  RANGE  UPWARD  EJECTION  SEAT  TRAJECTORY  ANALYSIS. 

(Stanley  Aviation  Corporation,  Denver,  Colo.),  Report  #326 
Feb.  16,  1955.  ASTIA  AD  140  727 


ABSTRACT:  A  brief  analysis  is  presented  in  memorandum  form  to  define  the 
methods  used  in  trajectory  analyses  for  the  long  range  ejection  seat.  First 
the  equations  of  motion  are  established  and  then  a  correlation  is  shown  between 
them  and  the  tabular  calculation  with  the  introduction  of  an  error  control 
which  determines  the  allowed  length  of  time  interval  for  the  step-by-step 
integration  procedure.  Only  pitching  motion  is  considered,  thus  motion  is 
confined  to  the  plane  of  symmetry. 
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Arnold,  J.  S.,  T.  D.  Witherly  and  C.  T.  Vincent  1959  THE  STUDY  OF 
ROCKET  SLED  SLIPPER  WEAR  PROBLEMS. 

(US  Air  Force  Missile  Development  Center,  Holloman  AFB,  New  Mexico) 
AFMDC-TR-59-38  ASTIA  AD  228  444 

Abstract:  The  use  of  track  -oatings  and  wear-resistant  slipper  materials 
to  reduce  the  wear  of  the  slipper  of  rocket  propelled  track  vehicles  is 
discussed.  Four  metal  coatings  (aluminum,  lead,  zinc,  and  tin  babbitt) 
were  terted  with  stainless  steel  and  molybdenum  sliders.  Zinc  coating 
was  the  .nost  effective.  Molybdenum  disulfide  and  calcium  hydroxide  (non- 
metallic)  coatings  were  tested.  Calcium  hydroxide  proved  useful  in  wear 
reduction.  Molybdenum  disulfide  cannot  be  evaluated  until  adherence  to 
the  track  can  be  solved.  An  effort  to'  produce  a  ductile  molybdenum  alloy 
was  unsuccessful.  On  the  basis  of  a  few  runs,  vanadium  may  be  a  use¬ 
ful  slipper  material.  Inertial  forces  and  accelerations  of  considerable 
magnitude  and  short  duration  play  an  Important  role  in  the  overall 
slipper  wear  problem. 


Arnoult,  M.D.  1949  POST  ROTATIONAL  AUDITORY  L0CALI2AXI0N 

(U.S.  Naval  School  of  Aviation  Medicine  and  Research,  Naval  Air  Station, 
Pensacola,  Fla.  and  Tulane  University  of  Louisiana)  Joint  Project  Report 
No.  2.  Report  No.  1.  13  May  1949.  ASTIA  ATI  69  635. 


ABSTRACT:  In  this  Investigation  an  attempt  was  made  to  determine  the  effect 
of  rotation  upon  the  auditory  localization  of  sound.  Four  Ss  were  rotated 
ten  revolutions  at  the  rate  of  30  rpm  and  allowed  to  make  Judgments  of  thd 
position  of  an  auditory  stimulus  following  the  cessation  of  rotation.  In  the 
total  number  Of  trials  80  percent  reported  displacement  In  the  direction  of 
rotation;  8X  showed  displacement  In  a  counterrotatory  direction,  and  12  X 
reported  no  displacement.  The  amount  of  angular  displacement  one  second  after 
the  cessation  of  rotation  was  of  the  order  of  from  10°  to  20°.  The  duration 
of  the  displacement  ranged  from  t%fo  to  27  seconds  with  a  mean  value  of  14 
seconds . 
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Aronow,  M.L.  1959  STEADY-STATE  ACCELERATION  TEST  EQUIPMENT. 

In  1959  Proceedings  of  the  Institute  of  Environmental  Sciences,  Annual 
Technical  Meeting,  April  22-24,  1959.  La  Salle  Hotel.  ChicaRO,  Illinois 
Mt.  Prospect,  Ill.  Institute  of  Environmental  Sciences,  1959. 

Pp.  206-208 

ABSTRACT:  Among  the  many  physical  simulators  currently  in  use  for  environmental 
testing  and  dynamic  instrument  calibration,  the  rotary  accelerator  is  the  only 
one  capable  of  subjecting  a  test  object  to  a  constant  and  indefinitely  sustain¬ 
ed  acceleration.  This  device  Is  becoming  increasingly  important  in  the  dynamics 
laboratory  for  the  calibration  of  seismic  instruments  and  for  certain  environ¬ 
mental  tests  particularly  important  on  missile  and  aircraft  components.  The 
basic  rotary  accelerator  is  a  centrifuge  generally  equipped  with  a  variable 
speed  drive,  operator  controls,  a  rotating  arm  arranged  for  mounting  test 
objects  and  slip  rings  for  connecting  power  and  instr\iments  to  the  test  objects 
It  exists  In  a  number  of  specialized  forms.  Several  of  these  forms  will  be 
described  and  their  use  briefly  considered.  (Author) 
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Arsen'eva,  M.A.,  V.V.  Antipov  ct  al  1961  ISMEN’ENIIA  V  KROVETVORNYKH  ORGAN’AKH 
MYSHEI  POD  VLIIANIEM  POLETA  NA  KORABLE-SPLTNIKE  (CHANGES  IN  THE  HEMA¬ 
TOPOIETIC  ORGANS  OF  MICE  UNDER  THE  INFLUENCE  OF  F..ICHT  IN  A  SPACESHIP) 

Iskuss  tvennye  sputnikl  zemli  (Moskva)  10:  82-92,  1961 

ABSTRACT:  The  effect  of  space  flight  conditions  wa  studied  on  the  hematopoietic 
organs  of  40  black  S-57  strain  mice  and  white  mice  sent  up  In  the  2nd  sputnik. 

An  attempt  was  made  to  differentiate  between  the  action  of  vibration,  accelera¬ 
tion,  and  radiation.  All  animals  were  returned  to  earth  In  good  condition. 
Chromosome  disintegration  during  mitosis  In  the  bone  marrow  cells  was  significant 
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ly  Increased  in  the  experimental  animals  as  compared  to  controls.  The  findings 
differed  from  the  results  of  x-ray  studies  in  that  the  frequency  of  chromosome 
destruction  did  not  decrease  prior  to  the  end  of  the  experiment  and  mosaicism 
in  chromosomal  changes  was  almost  completely  absent.  Thirty  days  after  the 
return  to  earth  myelopolesis  increased  sharply,  manifested  in  an  Increased  number 
of  nyeloblasts,  promyelocytes,  and  myelocytes.  Three  days  after  the  return  the 
number  of  megacaryocy tes  in  the  spleen  decreased.  Certain  other  changes  noted 
in  the  hematopoietic  organs  are  presumed  to  be  caused  by  vibration  and  other 
adverse  factors  in  flight.  (J.  Aerospace  Medicine  33(11):  1395-1396,  Nov.  1962) 


Arskiy,  Kh.  T.  1940  ZUSTAND  DER  CORTICALEN  FUNKTIONEN  IM  ZUSAMMENHANG 

MIT  DEM  ABSPRUNG  VOM  FALLSCHIRMTURM  (Condition  Of  The  Cortical  Function 
In  Connection  With  Jumping  From  The  Parachute  Tower) 

Vo.-sanit.  Dyelo  (7): 90-96.  1940 


130 


Arslan,  M.  1961  THE  CORIOLIS  ACCELERATIONS  IN  VESTIBULAR  STIMULATION. 
(ELECTRDNYSTAGMOGRAPHIC  INVESTIGATIONS) 

In  Conf in. Neurol .  21:403-411,  1961  (France) 
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Arulpragasam,  A.C.  1960  THE  EFFECT  OF  DIVISION  OF  THE  CHORDA  TYMPANT 
NERVE  IN  A  CASE  OF  PERSISTENT  POSITIONAL  VERTIGO  AND  SOME  OBSERVATIONS 
AND  COMMENTS.  J.  Laryng.  74:119-20,  Februaiy  1960 

SUMMARY:  1.  Division  of  the  appropriate  chorda  tympani  nerve  had  a  curative 

effect  on  a  case  of  positional  otolith  vertigo,  which  was  persistent. 

2.  The  disordered  reaction  of  the  oto  ith  organ  in  positional  vertigo, 
appears  to  be  mediated  through  the  chorda  tympani  nerve. 

3.  Division  of  the  chorda  tympani  nerve  in  this  case,  resulted  in  an 
immediate  disturbance  of  the  vestibular  system. 

4.  It  is  suggested  that  the  temporary  vertigo  sometimes  observed,  after 
Rosen's  operation  for  stapes  mobilization,  may  in  some  instances  be  due,  to 
division  or  damage  to  the  chorda  tympani  nerve. 

5.  Facial  palsy  can  be  a  complication  of  division  of  the  chorda  tympani 
nerve. 


.  uu 
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Aschan,  C.  1952  CUPUI^METRIEM^^OM  FLYGEMIIDIC  INSK  I'GDEKSuKNINi.SMETOI) . 
(Cupulonctry  as  an  AiToriodica  1  Ti'stin,;  Xotlun!) 

ModdcIancG’n  tran  f’r.voch  navalnouicins’/a  na^nd*  n  (SLocklioIm)  ,  (1)  :a-i  , 

1952.  ,  " 

ABSTfG'.CT:  The  cupulorr.o eric  method  constitutes  an  improvement  over  the  eld  ro- 
tating-chair  methods  (such  as  the  Barny  test)  in  which  the  stimuli  surpass 
qualit.Uively  and  quantitatively  those  encountered  under  normal  c ircums : ances . 
Cupulomctry  is  carried  out  in  such  a  way  that  the  speed  of  rotation  docs  net 
exceed  50  degrees  -  60  degrees  per  seconds.  Instead  of  the  subject  being  rotated 
on  a  chair  within  a  room,  ho  is  placed  in  a  rotating  chamber.  The  acceleration 
is  controlled  so  as  not  to  exceed  the  stimulus  threshold  of  the  cupular  organs 
(about  0.5  degrees  per  s'ce.^).  Only  when  the  rotation  cham.ber  is  brought  to  a 
sudden  stop  will  the  subject  perceive  a  sensation  of  rotation  and  show  post- 
rocative  nysagmus  opposite  to  the  direction  of  rotation.  '  Tiie  first  appl  ica  tior.s 
of  this  method  gave  surprising  results.  A  test  carried  out  on  a  number  of 
normal healthy  flying  cadets  revealsed  that  none  of  them  had  a  "normal"  cujvjV.'- 
gram.  Stimulus  thresh, olds  were  substantially  raised,  and  subjective  as  vvcll  . 
objective  time  values  were  lowered  nrirkedly.  All  these  data  pciut  at  a  reduced 
vestibular  sensitivity.  An  asymmetric  right  and  left  response  was  frequently 
observed,  a  phenomenon  which  jibed  with  reports  from  the  pilots  that  all  their 
planes  had  a  tendency  to  roll  more  easily  to  one  side. 

133 


Aschan,  G.,  C.  0.  Nylcn,  J.  Stable,  &  R.  Wersall  1952  THE  ROTATION  TEST: 

CUPULOMETRIC  DATA  FROM  320  NORMALS.  Acta  Oto-Laryngologica  A2 (6 ) : 45 1  - ^ 59 , 
Dec.  1952 


SLTObXRY:  With  a  method  largely  tiie  same  as  that  van  Egmond  ct  al.  liavc  devcloi.ed 

from  findings  by  Buys,  Fischer,  etc.,  320  adults  of  both  sexes  with  negati'ce 
otoneurolcgical  histories  and  normal  audiograms  were  examined  for  pos t - rot  a  tor y 
nyst.jgr.us  and  "a  f  t  c  r- ser.sa  t  ion"  .  The  accoleraticn  was  constantly  0.,5  degrees  p-er 
sec.  ,  the  speed  of  rotat  ion'  never  exceeded  52  degrees  per  sec.  and  tlie  d^ceU  ra¬ 
tion  was  always ,  20--30  degrees  per  scc.^.  T!ic  following  results  were  obtam'.ed. 

1)  Statistical  analysis  confirmed  van  Egmond  et  al.'s  findirig  that,  under  given 
conditions,  postrOtatory  phenomena  and  speed  arc  correlated,  a  fact  illustrated 
graphically  by  so-called  cupulograms.  2)  There  is  consicerable  individual  varia-^ 
tion,  manifested  simply  as  displacement  up  or  down  of  the  cupulogram  and  by  ti.e 
range  of  threshold  speeds  and  their  means:  Nystagmus- indue  ing  speed  thre.shold: 
range,  1.5-12  degrees  oer  sec.;  moan,  4.5  degrees  per  sec.  3)  Paired  observa¬ 
tions  for  left  and  rignt  stimuli  highly  facilitate  the  detection  of  cupu logiapin  c 
"Nystagmusbereitschaft",  i.e.  directional  preponderance.  4)  Wlicn  rotation  to  the 
right  precedes  rotation  to  the  left  at  all  the  various  speeds,  the  nystagnms 
cupulogram  will  display  a  systematic  directional  preponderance  to  the  left. 


I  S'.  tiio  initi.il  t  t .)  t  i -r.  is  t<)  the  loft,  ti.c  resulting  prcpondc  r.ircc 

.  in  llio  opposite  dir*cti‘.>n.  Tliis  is  not  .ipp  1  i  c -i) .  c  to  sensotion.  S)  A 
>  i  i'.  '  !  I  :>,i  i  r  oi  o -si  r  v.i  t  .on  r.  ior  n_.  st  .ipp-^iKs  duration  following  cor.t  rad  i  rcct  ion.i  1 
St  vr'i.  lit  .o:,  whicli  diifor  by  isorv'  tli.ir.  12-13  seconds  might  indicate  abnornality> 

A  cv'nsisiont  unidircction.il  diffcr.'iu'o  over  6  secs,  at  ^-6  speeds  must  ne  considered 
,'.iti  ■  logic.il.  o)  The  statistical  results  and  experiences  tO' date  of  "clinical 
cupulor.cti-y"  strongly  suggest  that  clinical  usefulness  of  t;he  method  will  spring 
from  the  nvst.igmus  cupulogram,  part  icularly  as  it  provides  a  means  of  detecting 
directional  preponderance.  The  sensation  cupulogram  docs  not  seem  equally  valuable. 
7)  The  test  produced  no  symptoms  of  nausea  in  any  of  the  test  subjects. 

(AUTHOR) 
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Aschan,  G.  1954  RESPONSE  TO  ROTATORY  STIMULI  IN  FIGHTER  PILOTS 
Act.a  oto-L.arvngologica  115:24-31 
NOTE:  Reel  7,  Flash  6,  Item  18 

ABSTILXCT:  One  hundred  fighter  pilots  were  examined  oto-neurologica’ ;y  in  order 

to  determine  whether  their  profession  influenced  their  oto-neurological  status. 

A  tangible  relation  to  their  actual  flying  duties  is  demonstrable.  Fully  trained 
fighter  pilots  in  good  trim,  with  practically  daily  ascents,  show  a  sensation 
cupuli>gram  with  a  higher  threshold  value  and  slighter  inclination  (lower /T”//!  ) 
of  the  curve  of  the  sensation  cupulogram  than  do  pilots  with  ..  smaller  training. 
Pilot.s  flying  to  a  very  limited  extent  did  not  differ  in  any  way  from  the  control 
material  consisting  of  non-aviators. 

The  nystagmus  cupulograms  show  the  same.  In  these,  there  is  often  directional 
preponderance,  and  in  26  out  of  33  cases  this  corresponds  to  case  histories  say¬ 
ing  that  the  pilots  concerned  more  easily  (rotate  their  aircraft--carry  out  rolls 
--in  agreement  with  this  directional  preponderance. 

Absence  from  flying  for  a  long  period  (months)  leads  to  a  normalization  of  the 
status . 

Sienificanr  oro -neuroloe 1 ra 1  chanees  in  the  calorierams  could  not  be  demonst ra ted 
except  in  a  few  cases.  These  have  been  accounted  for  separately,  with  unmistakable 
oto-ncurological  diagnoses. 

In  discussing  the  results,  it  is  maintained  that  the  genesis  of  this  vestibular 
fatigue,  adaption  or  habituation  demonstrated  in  "normal"  fighter  pilots  must 
probably  be  sought,  not  peripherally  in  the  cupula  itself,  but  in  the  nervous  part 
of  the  vestibular  apparatus.  (AUTHOR) 


Aschan,  G.  1955  THE  MECHANISM  OF  THE  CUPULA  AMPULLARIS  IN  MAN. 

Acta  Socletates  Mcdtcorum  Upsallcnsls  60:77“b8. 

SUMMARY:  Rotary  stimulation  of  the  semicircular  canals  with  well-defined 
stimuli  (l-A°/sec^)  during  varying  periods  were  carried  out  using  "normiil"  test 
subjects.  The  results  of  vestibular  stimulation  were  gauged  by  recording 
nystagmus  with  as  little  ocular  interference  as  possible.  The  speed  of  the  slow 
component  of  nystagmus  was  used  as  an  indicator  of  the  cupular  movement  in  accor¬ 
dance  with  Steinhausen 's  hypothesis. 

The  tests  showed  that,  when  angular  acceleration  ceased,  there  was  an  immediate 
reduction  of  speed  in  the  slow  componerit  of  nystagmus.  An  explanation  of  this 
change  of  speed  is  offered  by  the  postulation  cf  a  double  movement  of  the 
cupula  ampullaris  when  the  subject  experiences  anguLar  acceleration.  Dohlman 
and  Vilstrup,  in  their  experiments  on  animals,  have  shown  that  at  angular 
accelerations  the  cupula  as  a  whole  is  distorted  but  also  slides  over  the 
surface  of  the  crista  ampullaris.  The  tests  described  hero  should  provide 
grounds  for  the  assumption  that  the  mechanism  of  the  cupula  ampullaris  in  man 
is  of  a  similar  nature. 
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Aschan.  G.,  M.  Bergstedt,  &J.  Stable  1955  NYSTAGKUGRj\PH1CAL  OBSERVATIO::S 

ILLUSTRATING  THE  CUPUL.\R  llEClbUlISM  IN  RABBITS  A.ND  PIGEONS  Acta  SocietaCis 
Med  1  CO  run  I'nsalionsis  60:89-122 


SUJIl'ARY:  Wlion  nystagcius  in  the  rabbit  and  the  heaJ-nystagmus  of  the  pigeon  are 
recorded,  both  animals  being  subjected  to  angular  accelerations,  an  ir.rediate 
reduction  of  tiie  speed  in  the  slow  component  of  nystagmus  is  noted.  This  reduc¬ 
tion  occurs  at  the  transition  from  acceleration  to  a  constant  speed  of  rotatioii 
and  at  deceleration  when  rotation  ceases. 

A  plausible  explanation  of  this  phenonen'''n  w<>uld  be  a  double  moverent  of  the 
.cupula  ampullaris  with  angular  acceleration.,  as,  derKons trated  by  Dohlmnn  and 
Vilstrup.  Tile'  twd  facets  of  this  movcm.ent  are  a  torsion  of  the  actual  cupula  and 
a  sliding  of  the  cupula  as.  a  whole  along  the  surface  of  tiio  c  ;.sta. 

Wlien  wea.^  angular  accelerations  are  experienced,  we  obtain  the  first  type  of 
cupular  movcm.ent,  but  with  stronger  accelerations,  the  resultant  post -acce  lerntory 
nystagmus  indicates  that  the  second  facet  of  cupular  movcm.ent  has  taken  place. 

The  tests  on  pigeons,  where  the  structure  of  crista  ampullaris  in  tiie  vertical  and 
horizontal  semicircular  canals  is  different,  appear  to  offer  evidence  for  the 
assumption  that  the  mechanism  of  all  ampullae  is  identical.  (Author) 
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Aschan,  G.,  &  M.  Bcrgst^idt  1955  THE  GENESIS  OF  SECON’DARY  NYSTAGMUS  INDUCED 
BY  VESTIBULAR  STI;'ULT. .  A^  r  a  Socletatis  Medlcorum  Upsallensts 
60(3  &  4): 113-122 


SUMMARY:  The  caloric  tesfs  were  carried  out  by  irrigating  either  one  or  both 
cars.  The  double  irrigations  were  of  three  types;  hot/hot,  cold/cold,  hot/cold. 
The  fesults  of  these  tests  demonstrated  a  central  nervous  process  able  to  add  and 
subtract  the  impulses  released  by  peripheral  vestibj'dt  stimulation.  Judging  by 
the  speed  of  the  slow  component  of  nystagmus,  ampul lo-petal  or  ampul lo-fugal  cupu¬ 
lar  deflection  in  correspond’ng  ampullae  in  both  labyrinths  cancel  each  other  out. 
Anpullo-fugal  st  v.mulation  of  one  and  ampul  lo-petal  of  the  other  are  added,  giving 
.rise  to  a  much  higher  speed  of  the  slow  component  than  when  only  one  car  is 
stimulated. 

The  secondary  phase  of  nystagmus  induced  by  calorization  was  only  observed  after 
hot/cold  double  irrigation.  Rotary  tests  were  c...-rind  out  using  small  angular 
accelerations.  The  periods  during  which  these  accelerations  were  administered 
were  chosen  so  that^h^  theoret ical  cupular  deviation  in  each  test  was  approxi¬ 
mately  of  the  same  magnitude  (1.8  degrees - 1.9degrees).  A  secondary  phase  of 

nystagmus  was  not  dependent  on  the  theoretical  cupular  deviation  but  on  the  total 
duration  of^the  prinuary  rotary  nystagmus.  Even- rather  weak  stimuli  such  as  1 
dcgree/sec.  during  a  sufficiently  long  period  can  give  rise  to  a  secondary  phase 
of  nystagmus. 

After  nystagmus  and  turning  scnsatf.on  following  opto-kinetic  stimulation  have  been 
demonstrated,  tie  former  by  objective  recording.  Tu  these  tests  every  kind  of 
influence  is  excluded  from  the  cupula  ampul  laris. 

The  secondary  phases  of  nystagmus  and  turning  sensation  due  to  vestibular  stimula¬ 
tion  appear  to  have  a  central  nervous  genesis.  Further  evidence  of  this  is  the 
occurrence  o.f  secondary  phenomena  due  to  opto-kineric  .stimuli  where  all  vestibular 
stimuli  were  excluded.  (AUTHOR) 
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Aschan,  G.  and  J.  .Stable  1956  CUPULOMETRIC  STUDIES  ON  THE  PIGEON. 

Acta  Otr - laryngol .  46(2):91-98 


SUMMARY:  An  account  is  given  of  a  cupulometric  study  on  pigeons  done  to 
ascertain  whethe.  any  physiological  difference  exists  betryeen  the  ampullae 
of  the  horizontal  and  the  vertical  semicircular  canals.  The  duration  of  the 
post- rotatory  nystagmus  and  the  number  of  beats  were  noted  after  rotation  in 
the  horizontgl,  right- lateral,  and  left-lateral  positions,  deceleration  through¬ 
out  being  12  sec~^ .  Photo-electric-cell  nystagmography  was  carried  out  in 
addition. 


The  duration  of  nystagmus  and  the  number  of  beats  were  significantly  greater 
from  the  horizontal  canals  than  from  the  vertical. 


On  rotation  the  pigeon  spontaneously  places  one  pair  of  semicircular  canals 
In  the  plane  of  rotation.  The  subsequent  post- rotatory  nystagmus  oscillates 
In  this  plane  in  accordance  with  the  Flourens-Ewald  law. 


The  possible  reasons  for  the  difference  between  the  reactio.is  of  the  vertical 
and  horizontal  canals  are  discussed.  Phylogenetic  and  anatomical  consideratiots 
are  thought  to  be  responsible. 
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Aschan,  G.,  M.  Borgstedt,  B.  DiPttncr,  C.  0.  liylen,  6.  J  Stable  1957  THE 

EFFECT  OF  HEAD  MOVEMENT  ON  POSTIONAL  NYSTAGMUS  -  ELECTRO -NYSTAGMOGRAPHY 
WITH  AN  ELECTRIC  DRIVEN  POSTURE  TABLE.  .L3rvngoscope  67:884-893 

SUMMARY:  The  usu  of  a  posture  table  should  facilitate  the  differentiation  of  the 
significance  of  head-Mvement  and  head-position  in  the  release  of  positional 
nystagmus.  An  electrically  driven  posture  table  is  described.  With  this  it  is 
possible  to  rotate  the  patient  at  a  constant  rate  following  initial  subliminal 
acceleration. 

Experiments  in  an  electric  posture  table,  or.  patients  with  persistent  and  tran¬ 
sitory  positional  forms  of  nystagmus,  are  described.  Nystagmus  was  recorded 
ins trximen tally  with  the  patient's  eyes  closed.  This  precaution  eliminates  the 
source  of  error  due  to  visual  stimuli.  In  addition,  nystagmus  can  be  assessed 
both  qualitatively  and  quantitatively,  and  comparisens  can  be  made  between 
records  obtained  under  different  test  conditions. 

The  investigation  indicates  that  in  persistent  forms  of  positional  nystagmus 
the  position  of  the  head  is  the  determining  factor.  In  transitory  and  transi¬ 
tional  forms,  on  the  other  hand,  movements  of  the  head  also  play  a  significant 
part  in  the  releasing  mechanism. 

To  avoid  overlooking  cases  with  transitory  forms  of  positional  nystagmus,  the 
most  suitable  way  to  perform  the  standard  posturertest,  therefore,  is  to  let 
the  patient  perform  a  fairly  rapid  turning  from  one  position  of  the  head  to 
another.  It  corresponds  on  the  whole  to  the  old  fa.shion  of  testing,  on  a  couch. 
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Ascroft,  P'.  B.  1943  BUST  INJURY  OF  THE  LUNGS  WITH  A  CURIOUS  LESION  OF  THE 
CEREBRUM. 

The  I>ancet  l:234-i35,  Feb.  20,  1943. 

SUM^^Ky:  In  a  fatal  case  of  multiple  injuries  due  to  the  explosion  of  a  hand 
grenade  at  very  short  range,  the  external  injuries  were  not  in  themselves  fatal. 
There  was  extensive  haemorrhagic  infiltration  of  the  lungs,  typical  of  the  kind 
due  to  blast.  An  unexpected  finding  at  autopsy  was  a  peculiar  discoloration  of 
large  areas  of  tlie  cerebral  hemispheres,  due  to  great  numbers  of  minute  haemorrh¬ 
ages  confined  to  the  grey  matter  of  the  cortex. 
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Askren,  W.B.  1959  MAN  FUNCTIONS  IN  SPACE  FLIGHT. 

(Wright  Air  Development  Division,  Wright -Patterson  AFB,  Ohio) 
WADC  TR  ASTIA  AD-238  480 


ABSTRACT:  The  hypothetical  activities  of  a  three-man  crew  of  an  earth-to- 
moon  flight  were  analyZ(.J  with  respect  to  some  of  the  following  subsystems: 
navigation,  flight  control,  energy  management ,  environment  contorl,  secondary 
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power  nanagerent ,  conmunicat ions ,  escape  reconnaissance,  offense  and  defense. 
The  following  selection  criteria  were  suggested:  (1)  sensory  abilities,  such 
as  vision,  hearing;  (2)  mental  abilities  such  as  general  intelligence, 
computational  skills,  problem  solving  ability;  (3)  motor  skills,  such  as 
tracking  skill,  response  times;  (4)  tolerance  to  physiological  stress,  such 
as  high  g,  heat,  cold;  and  (5)  adaption  to  new  experiences  (psychological 
stress)  such  as  confinement,  new  food  forms,  and  crew  interact iot^ . 
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Asmussen,  E.,  E.  H.  Christensen  &  M.  Nielsen 
TION  IN  DIFFERENT  POSTURES. 


8:604-616. 


1940  THE  REGULATION  OF  CIRCULA- 


ABSTRACT:  Our  experiments  indicate  that  the  circulation  rate  in  quiet  standing 
is  on  the  lower  limit  of  what  is  really  desirable  and  that,  even  if  the  fast 
pulse  rate  in  the  standing  position  in  itself  is  no  sign  of  insufficiency,  it 
indicates  on  the  other  hand  that  some  extra  stress  is  put  onto  the  pressure¬ 
regulating  mechanism. 


A  diminished  cardiac  output  during  quiet  standing  has  to  be  looked  upon  as  a 
sign  of  insufficiency,  even  if  the  0^  consumption  and  the  arterial  blood  pressure 
remain  nomal.  The  vessels  of  the  lower  extremities  are  distended  by  hydrostatic 
forces;  a  large  amount  of  blood  remains  there  and  consequently  the  filling  and 
pressure  oi  the  central  veins  get  too  low  to  secure  an  adequate  filling  of  the 
h:art  and  a  normal  cardiac  output.  Through  an  increased  heart  rate  And  through 
compensatory  contractions  of  the  vessels  in  certain  organs  (e.g.,  in  the  intes- 
tLmes)  a  normal  arterial  blood  pressure  might  be  obtained.  However,  it  must 
bo  remembered  that  a  diminished  circulation  rate  to  these  organs  with  partly 
amtracted  vessels  locally  may  have  an  unfavorable  effect.  It  may  be  of  great 
importance  that  circulatory  insufficiency  due  to  a  peripheral  dilation  of  the 
vessels  or  to  a  loss  of  blood  can  be  counteracted  by  an  elevation  of  the  lower 
extremities.  The  autotransfusion  of  blood  that  can  be  made  in  this  way  may  be 
o::  great  significance.  In  cases  where  a  circulatory  insufficiency  due  to  a 
d:  sproportion  between  the  total  blood  volume  and  the  capacity  of  the  vessels  is 
obvious,  any  posture  where  hydrostatic  forces  can  induce  an  increased  filling  of 
the  vessels  of  the  lower  extremities  should  be  avoided.  Even  a  small  decrease 
in  cardiac  output  may  mean  a  rather  severe  insufficiency  of  the  circulation  of 
certain  organs.  The  beneficial  effect  of  the  reclining  position  to  a  great 
e;:tent  may  be  due  to  the  abundant  blood  supply  to  the  different  organs  obtainable 
in  that  position.  (Author) 
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Asratyan,  E.  A,  1961  ACADEMICIAN  ASRATYAN  STATEMENT 
FBIS  Far  East,  Nr.  72,  April 


ABSTRACT:  This  article  is  an  extract  of  an  interview  with  Alternate  Member 
of  USSR  Academy  of  Sciences,  E.  A.  Asratyan.  In, the  interview,  Asratyan 
discussed  the  value  of  the  Sputnik  flights  in  preparing  for  Gagarin's  space 
flight.  One  of  the  greatest  problems  studied  during  the  Sputnik  flights 
was  great  acceleration..  Scientists  found  how  highly  sensitive  the  blood 
circulation  system  is  to  change  in  flight  conditions.  From  this  the  scicn^ 
tists  were  able  to  conclude  that  it  is  essential  to  create  conditions  for 
maximum  diminution  of  the  effect  of  overload  on  the  cosmonaut.  Account 
was  also  taken  of  the  fact  that  this  influence  can  affect  not  only  the 
vegetative  functions  of  the  human  organism,  but  also  the  higher  levels  of 
the  centrl  nervous  system.  (CARI) 
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Astashenkov,  P.  and  B.  Zhukov  1958  COMBAT  HELPMATES  OF  THE  FLIERS, 
(Trans,  of  mono.  Boyevye  Pomoshchniki  Letchikov.  Moscow,  1956) 

(SLA  Translation  Center,  Chicago,  Ill.)  59-14099. 


Astbury,  A.K.  1952  PROGRESS  IN  MILITARY  MEDICINE  IN  BRITAIN' Mil i tarv 
Surgeon  110(2):  132-133. 

ABSTRACT:  Recent  advances  in  aviation  medicine  are  briefly  summarized.  Among 
the  specific  items  mentioned  are  the  development  of  anti-g  equipment,  control 
of  body  temperature  by  proper  clothing,  prevention  of  motion  sickness,  and 
evacuation  by  helicopter. 


Atria,  N.'f.  1951  IL  MEDICO  D 'AERON’AUTICA  ED  ALCUl.’I  PROBLEMI  DI  MEDICIN’A 

AEFONALTICA  RELATIVI  AL  VOLO  A  REAZIONE  (The  Flight  Surgeon  And  Problems 
oi,  Aviution  Medicine  Relative  to  Jet-propelled  Flight) 

Rivista  di  Medicina  Aeronautica.  Rome,  14:183-189,  April-June  1951. 
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Acria,  N.  F.  1952  AEROMEDICAL  PROBLEMS  OF  JET  FLYING. 

U.  S.  Air  For<-c  Mcc^ical  Service  Digest  3(2): 30-32. 

■ABSTRACT:  The  medical  problems  encountered  in  jet  plane  flight  are  different 
from  those  of  propeller-driven  flight.  The  tiuin  problems  concern  bailout,  high 
altitude,  and  noise.  As  to  bailout  from  jet  planes,  the  USAF  uses  an  ejection 
scat  which  is  catapulted  by  an  explosive  charge  along  two  guide  rails.  The 
effects  of  iiigh  altitude  rruy  be  prevented  in  one  of  three  ways:  wearing  a  pres¬ 
sure  suit  (this  has  been  discontinued  as  it  makes  the  operation  of  the  plane 
difficult);  the  use  of  pressurized  cabins  (without  pressurization,  the  average 
flyer  may  be  able  to  fly  at  46,000  feet  for  about  25  minutes,  beyond  this  time 
the  blood  wculd  pool  or  filter  into  the  tissues);  and  pressure  breathing  (this 
requires  a  revision  of  the  pilot's  breathing  habits  and  may  induce  chest  pains 
because  of  the  stretching  or  rupture  of  alveoli).  These  methods  may  also  be 
combined,  e.g.  pressure  breathing  in  a  partially  pressurized  cabin.  High- 
intensity  noise  may  induce  a  temporary  hearing  loss,  e.g.  a  loss  of  20  decibels 
in  a  sound  field  of  120  decibels  within  30  minutes. 
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Austin,  F.  H.  1959  PHYSIOLOGICAL  INSTRUMENTATION  OF  PILOTS  FOR  TEST  AND 
OPERATIONAL  FLIGHTS  IN  NAVY  HIGH  PERFORMANCE  JET  AIRCRAFT.  PHASE  I. 
PRELIMINARY  INVESTIGATIONS.  (Paper,  Fourteenth  Meeting  of  the  Flight 
Test  Techniques  and  Instrumentation  Panel,  May  11-15,  1959,  Athens,  Greece) 
(Ad'M’sory  Group  for  Aeronautical  Research  and  Development,  Paris,  France) 
AGARD  Rept.  No.  240.  ASTIA  AD-248  343. 

ABSTRACT:  Information  is  presented  on  the  electrocardi ogram  and  respiratory 

rate  during  spin  tests  of  a  supersonic  carrier  fighter  airplane.  Also  presented 
are  the  accelerations  encountered  by  a  pilot,  measured  concurrently  on  the 
airpl.ine  seat  frame  and  on  his  helmet  during  catapult  launch,  rapid  accelerations 
and  decelerations  and  rolls  and  under  actual  instrument  flight  conditions. 
Analysis  of  accelerations  during  actual  instrume.it  approaches  may  lead  to  better 
understanding  and  solution  of  the  vertigo  accident  problem.  An  oximeter  pick-up 
based  on  a  new  concept  of  operation  and  packaged  with  a  miniaturized  tape 
recorder  for  in-flight  data  link,  now  under  development  for  flight  test,  is 
described.  (AUTHOR) 
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Australian  Flying  Personnel  Research  Committee  i942  BLACKING-OUT  RESEARCH  AT 
SYDNEY  UNIVERSITY  DURING  1941  FPRC  No.  358-h;  8  Jan.  1942 

ABSTRiiCT:  Dr.  Cotton  has  been  able  to  withstand  9.5  "g"  for  30  seconds  in  his 

suit  on  two  occasions. 
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Cotton  suit  may  be  pressurized  by  (1)  hydrostatic  system  which  is  too  cumbersome 
for  plane  use,  (2)  a  column  of  pistons,  (3)  Meyer's  differential  pistons  (like  U. 
S.  Berger  Bros,  design),  (A)  Stevens'  ball  valve  which  has  not  yet  been  tested. 

Detailed  description  of  electric  drive  centrifuge  at  Sydney.  Subject's  seat  is 
shot  Out  from  center  of  centrifuge  to  periphery  which  is  revolving  at  desired 
speed  to  obtain  very  quick  acceleration.  Radius  is  18  feet,  maxinsjm  speed  60 
rpm,  maximum  force  10  "g". 
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Australian  Flying  Personnel  Research  Cornnittce  1042  REPORT  I.'O.  2  ON  "BLACKOUT" 
WORK  AT  SYDNEY  L'NIVERSITY.  FPRC  No.  358-j 

A3STRi\CT:  It  is  reported  chat  Robinson’s  ball  valve  device  for  regulating  pres¬ 

sure  admitted  to  pneumatic  suits  under  "g"  is  unsatisfactory  because  "hunting" 
of  balls  causes  fluctuation  in  pressure  and  gross  wastage  of  air. 

Meyer's  differential  pistons  are  satisfactory,  providing  3  to  4  "g"  protection 
to  trained  subjects  on  the  centrifuge.  However,  the  tight  fit  of  the  pistons 
means  that  the  air  used  must  be  filtered  free  of  dust. 

Pneumatic  isuits  offer  good  protection  but  provision  must  be  made  for  (1)  ventila¬ 
tion,  (2)  reduction  in  weight. 
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Australian  Flying  Personnel  Research  Committee  1942  NOTE  ON  PROGRESS  OF  THE 
PNEUMODYNAMIC  SUIT  (EXTRACT  FROM  THE  AUSTRALIAN  FLYING  PERSONNEL  RESEARCH 
COMMITTEE)  Rept.  No.  FR27  dated  Dec.  1942;  FPRC  No.  407a 

ABSTRACT:  Six  subjects  tested  the  Cotton  suit  in  the  Kittyhawk  plane  in  October 

1942.  Five  were  protected  up  to  7.5  to  8.5  "g"  and  one  was  protected  to  10  "g" 
but  buckled  his  plane  during  the  test.  Fatigue  was  diminshed  and  pilots  were 
able  to  read  their  instruments  with  ease  during  high  "g"  maneuvers  although 
dragging  effects  on  the  face  and  heaviness  of  the  limbs  were  not  affected. 
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Automotive  Crash  Injury  Research  1957  ANNUAL  REPORT,  AUTOMOTIVE  CRASH  INJLTIY 
RESEARCH  FOR  THE  PERIOD  1  APRIL  1956  TO  31  MARCH  1957. 

(Automotive  Crash  Injury  Research,  Cornell  University  Medical  College, 

New  York) 


*• 
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Automotive  Crash  Injury  Research  1960  ANNUAL  REPORTS  1954-1960. 

(Automotive  Crash  Injury  Research  of  Cornell  University,  New  York) 
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Autonetics  1961  GRAVITY  ANOMALIES:  A  SELECTIVE  BIBLIOGRAPHY  (Autonetlcs,  Downey, 
Calif.)  4  April  1961.  ASTIA-255  309, 
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AVCO  Research  Laboratory  •  1958  AVCO  PROPOSES  MANNED  RE-ENTRY  SYSTEM 

Missiles  and  Rockets,  3(2):156.  Feb.  1958. 


ABSTRACT:  AVCO  Research  Laboratory  is  said  to  have  solved  the  design  problems 
of  the  re-entry  parachute  and  of  the  environmental  capsule  to  carry  a  in  many 
times  around  the  earth  and  then  protect  him  as  he  returns  through  the  atmosphere 
The  parachute  is  not  the  usual  cloth  umbrella,  but  a  metal  device  more  like  a 
drag  brake. 
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Avery,  J.  P.  1962  STRENGTH  ANALYSIS  OF  CARRIAGE  ATTACILMENT  FITTING  ON  CREW 
SEATS,  HU-1  AIRCRAFT,  AND  RECOMMENDATIONS  FOR  IMPROVEMENT. 

(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  AvCIR'  62-11,  Oct.  1962. 
ASTIA  AD  290  467 

SUMMARY:  The  crew  seat  of  the  HU-IA  aircraft  has  failed  frequently  in  survivable 
type  accidents,  with  the  primary  failure  occurring  in  tfie  carriage  attachment 
fitting  (Part  Number  204-070-742-1).  The  most  recent  accident  occurred  at  Fort 
Carson,  Colorado,  7  May  1962  (reference  TCREC  Tech.  Rept.  62-87).  Analysis 
discloses  that  occupant  inertia  load  of  the  order  of  11  G  could  have  caused  these 
failures. 

A  simple  field  modification  is  piresented  which  would  reduce  stresses  in  the 
fitting  by  a  factor  of  approximately  two.  No  new  parts  need  to  be  manufactured; 
two  ^  bolts  and  one  NAS  spacer  are  the  only  new  parts  required. 
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Aviation  Crash  Injury  Research  1956  FINAL  PROGRESS  REPORT,  OFFICE  OF  NAVAL 

RESEARCH  CONTRACT  #N60NR  264-12,  COVERING  PERIOD  FROM  7/1/48  THROUGH  9/30/55  " 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc. 
Phoenix,  Arizona)  Report  AvCIR-47-0-71 ;  Sept.  1956 


Aviation  Cra.s'n  Injury  Research  1956  HELICOPTER  ACCIDENT  AInD  IIULRY  REPORT’ 

FOR.'!  AC  (PRELIMINARY).  (Aviiition  Crash  Injury  Research,  A  Division  of  Flight 
Safety  Foundation,  Inc.,  Phoenix,  Arizona)  Report  AvCIR-5-F-6A,  May  1956. 
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Aviation  Crash  Injury  Research  1957  AvCIR  HELICOPTER  CR,\SH  INJURY  REPORT  FORM 
(Avi.ntion  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation  Inc. 
Phoenix,  Arizona)  Report  AvCIR'7-F-86,  Nov.  1957 
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Aviation  Crash  Injury  Research  1957  DESIGNING  FOR  SURVIVAL  IN'  VTOL 
AIRCRAFT.  (Aviation  Crash  Injury  Research,  Cornell  University) 
Av-ClR-51'0-83. 


Aviation  Crash  Injury  Research  1958  AvCIR  FIXED-WING  C RASH- IN' J’JRY  REPORT  FORM 
((\viation  Crash  Injury  Researc'n,  A  Division  of  Flight  Safety  Foundation,  Inc 
Phoenix,  Arizona)  Report  AvCIR-b-F-92 ,  Aug.  1958 
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Aviation  Crash  Injury  Research  1958  PRELIMINARY  REPORT  -  BAR  CHARTS  OF  MC  BEE 
IBM  DATA.  (Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety 
Foundation  Inc.,  Phoenix,  Arizona)  Nov.  1958 
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Aviation  Cr.isli  Injury  Research  1959  AVIATION  CRASH  INJURY  RESEA.RCH,  OCTOBER 
1,  1955  TH.m'CH  SEPTEMBER  15,  1959;  FI.N’AL  REPORT  (Aviation  Crash  Injury 
Research,  A  Division  of  Flight  Safety  Foundation,  Inc.,  Phoenix,  Arizona) 
Office  of  Naval  Research  Contracts  Nos.  Nonr-401(21  and  Nonr-2883(00). 
ASTLA  AD-234  030 
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Aviation  Crash  Injury  Research  1960  ARMY  AVIATION  SAFETY. 

(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  TREC  Tech.  Kept.  60-77, 
Dece-iber  1960. 
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Aviation  Crash  Injury  Research  1960  EXPERIMENTAL  RESEARCH  -  U.S,  ARMY 
H-25  HELICOPTER  DROP  TEST  22  OCTOBER  1960. 

(Aviation  Crash  Injury  Resea^’ch,  Phoenix,  Arizone)  AcCIR  1-TR-12A, 

TREC  Tech.  Rept.  no.  60-75,  December  30,  1960 

SUMMARY:  This  report  presents  the  results  of  an  analytical  study  to  establish  , 
methods  of  conducting  the  first  exploratory  tests,  followed  by  a  presentation 
of  the  methods  used  in  the  first  experimental  crash  test.  A  Piasecki  Model  H-25 
helicopter  has  been  employed  in  recreating  a  typical  accident  approximating 
an  unsuccessful  attempt  to  attain  autorotation  from  a  low  altitude  power  failure. 

The  instrumentation  and  research  techniques  used  ii.  (1)  the  measurement  of  the 
impact  forces  and  accelerations,  (2)  the  determination  of  the  feasibility  of  the 
utilization  of  on-board  recorders,  and  (3)  the  evaluation  of  certain  problems 
inherent  in  the  dynamic  crash  testing  of  full-scale  VTOL  aircraft  are  presented. 
Tentative  results  and  the  technical  problems  encountered  are  discussed  and 
recommendations  for  subsequent  testing  are  made.  (Author) 
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Aviation  Crash  Injury  Research  1961  UNITED  STATES  ARMY  AVIATION  CRASH 
INJURY  RESEARCH  FINAL  REPORT,  16  DECEMBER  1960  TO  15  SEPTEMBER  1961, 
(Aviation  Crash  Ii  ury  Research,  Phoenix,  Arizona)  AvCIR  61-20, 

TREC  Tech.  Rept.  62-13,  September  1961,  ASTIA  AD  275  I84L, 

ABSTRACT:  A  final  report  is  prepared  by  Aviation  Crash  Injury  Research,  a 
division  of  the  Flight  Safety  Foundation,  Inc.  (FSF)  under  the  terms  of  Con¬ 
tract  Da-A4- 177-TC-707 .  All  work  was  accomplished  between  16  Dec.  1960  and 
15  Sept.  1961  and  is  reported  under  individual  work  items  listed  as  follows: 

1.  Crasli  injury  investigations  of  selected  accidents; 

2.  Collection  and  coding  of  accident  data; 

3.  Review  of  specifications  and  crash  safety  evaluation  of  aircraft; 

4.  Feasibility  studies  of  dynamic  testing  devices; 

5.  Study  of  crash  safety  equipment  and  procedures; 

6.  Statistical  and  clinical  analyses  of  mass  accident  data; 

7.  Liaison  with  groups  and  agencies  on  crash  safety; 

8.  Training  programs  in  crash  injury  investigation; 

9.  Feasibility  study  for  remote  control  of  an  H-21  helicopter; 

10.  Dynamic  crash  tests  of  four  helicopter'*,  and 

11.  Post  crash  fire  studies. 
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Aviation  Research  &  Development  Service,  Federal  Aviation  Agency  1961  REPORT 
OF  THE  PROCEEDINGS  OF  THE  FIRST  ANNUAL  INTERNATIONAL  AVIATION  RESEARCH 
AND  DEVELOPMENT  SYMPOSIUM  April  lO-lA,  1961 
(Aviation  Research  &  Development  Service,  Federal, Aviation  Agency)  ASTIA  AD 
275  888 

ABSTRACT;  The  first  annual  aviation  research  and  development  symposium  was 
convened  to  bring  together  representatives  of  all  those  groups.  Government  and 
non-Government,  national  and  international,  interested  in  advancing  or  improving 
the  scientific  aspects  of  air  transportation.  Twenty-two  foreign  countries, 
three  international  organizations,  all  U.S,  military  services,  and  many  private 
industry  companies  responded.  A  total  of  690  persons  attended  one  or  more  of 
the  4  days  devoted  to  the  presentation  of  technical  papers  and  panel  discussions. 
All  the  papers  are  reprinted  here,  as  well  as  a  summary  of  each  of  the  panel 
discussions  pertaining  to  recent  research  and  development  accomplishments  in  the 
fields  of  air  traffic  control,  comn^nications ,  navigation  aids,  data  processing 
and  display,  airport  lighting  and  marking,  and  related  technical  subjects. 
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Awaji,  E.  1943  PHYSIOLOGICAL  EFFECTS  OF  HIGH-SPEED 

(Air  Documents  Division,  AMC,  Wright  Field,  Dayton,  Ohio)  Microfilm  No. 
RC-1075  F272;  ATI-27294 


ABSTRACT:  The  effect  of  high-speed  flight  upon  pilots  is  described,  as  well  as 
the  safety  measures  to  be  taken  during  high  speed.  The  velocity  limit  of  air¬ 
planes,  the  problem  and  effect  of  acceleration,  and  straight-line  centrifugal 
and  rotary  accelerations  are  discussed.  Precautionary  measures  are  outlined  for 
the  protection  of  the  pilot,  and  reasons  for  avoiding  a  sudden  change  in  speed 
are  covered..  The  degree  of  stimulation,  vibration  sense,  the  effect  of  vibration 
on  the  body,  injuries  which  nay  result  from  vibration,  and  research  methods  and 
test  apparatus  used  while  carrying  on  experiments  on  vibration  effects  are  included 
(ASTIA) 
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Ax,  P.  1960  PACAF  BASIC  BIBLIOGRAPHIES:  EXPLORATION  OF  SPACE 
(Misawa  Air  Force  Base,  Japan)  1  Feb.  1960 

ABSTRACT:  This  is  a  bibliography  on  the  exploration  of  space,  with  annotations 
from  various  sources,  which  supersedes  the  bibliography  dated  1  February  1959. 
Included  are  85  references,  published  between  1953  and  1959,  and  classified  as 
follows:  Rocket  History  and  Research;  Space  Flight;  Satellites;  International 

Geophysical  Year  Space  Programs;  Space  Medicine;  and  the  Moon  and  Interplanetary 
Travel . 
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Baba,  A.J.  1959  PERFORMANCE  TESTS, ON  FOUR  POTENTIOMETER  TYPE 
ACCELEROMETERS.  National  Bureau  of  Standards  Report  No.  6300. 

ABSTRACT:  The  instruments  tested  were  Genisco,  Inc.,  Model  GMO  309,  Serial 
Nos.  7593  and  7594;  and  Model  GMO  972,  Serial  Nos.  41954  and  41955.  They 
comprise  a  rectangular  leaf  spring,  a  potentiometer  coil,  a  double-contact 
brush  attached  to  the  seismic  mass,  and  damping  plates.  The  damping  plates 
are  fixed  to  the  frame  of  the  gauge  at  only  one  end,  and  are  "backed  up"  by 
a  plate  of  bimetal.  The  damping  fluid  is  a  silicone  oil.  The  instruments  have 
a  nominal  range  of  +  15g,  with  stops  provided. 
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Baba,  A.J.  I960  PERFORMANCE  TESTS  ON  DASHPOT- DAMPED  POTENTIOMETER-TYPE 
ACCELEROMETERS.  National  Bureau  of  Standards  Report  No.  6633 

ABSTRACT:  The  instruments  tested  are  potentiometer-type  accelerometers, 
manufactured  by  Humphrey,  Inc.  Model  LA03-0304-1,  Serials  1  and  2.  They 
consist  of  a  seismic  mass  potentiometer  pickoff,  double-ended  air-dashpot  and 
four  leaf  springs.  The  instruments  are  calibrated  over  a  range  of  j;  5  G 
on  a  rotary  accelerometer  powered  by  a  d.c.  compound -wound  motor.  Dynamic 
calibrations  made  at  around  155  deg.  F.  differed  by  only  about  O.lg  from  those 
made  at  room  temperature. 


Babushkin  V.I.,  V.V.  Malkin  &  V.V.  Usachev  1956  A  FEW  DATA  ON  THE  ADAPTABILITY 
OF  THE  HUMAN  ORGANISM  TO  THE  EFFECTS  OF  RADIAL  ACCELERATION 
Voyenno-mcditsinskiy  Zhurnal  4:  1019,  1956 

See  also:  AF  Technical  Intelligence  Trans.,  AFOIN  Rept.  AF  1083820, 

20  March  1957 
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Babushkin,  V.  I.,  V.  V.  Malkin,  &  V.  V.  Usachev  1957  NEKOTORYYE  DANNYYE  0 
PRISPOSOBLENII  ORGANIZAMA  CHELOVEKA  K  DEYSTVIYU  RADIAL 'NYKH  USKORENILY. 

(A  FEW  DATA  ON  THE  ADAPIABILITY  OF  THE  HUMAN  ORGANISM  TO  THE  EFFECT  OF 
RADIAL  ACCELERATIONS) .  Voyenno-meditsinskiv  Zhurnal  (Military  Medical 
Journal)  4:10-19,  1956  (Translation  in  USAF  Air  Intelligence  Information 
Report  "Acceleration  and  the  Human  Organism".  IR-1282-57,  20  March  1957). 
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Babushkin,  V.  I.,  P.  K.  Isakov,  V.  B.  Malkin  &  V.  V.  Usachev  1958  RESPIRATION 

AND  RESPIRATORY  EXCHANGE  IN  MAN  SUBJECTED  TO  RADIAL  ACCELERATION. 

Fiziol.  2h.  SSSR  Sechenovc  44:308-314. 

ABSTRi\CT:  (1)  During  exposure  to  the  action  of  radial  acceleration,  increases 

in  pulmonary  ventilation,  oxygen  consumption  and  COg  elimination  were  observed 
regularly,  and  a  considerable  increase  in  energy  experditure  was  noted.  These 
changes  were  associated  with  the  development  of  compensatory  reactions — mainly 
with  the  reflex  increase  of  skeletal  muscle  tonus. 

(2)  Tiie  smaller  expenditure  of  energy  during  acceleration  when  anti-gravity 
clothing  was  worn  is  evidence  of  its  relatively  high  efficiency,  the  wearing  of 
such  clothing  being  responsible  for  a  lessening  of  ’’tension"  in  compensatory 
mechanisms  and  thus  promoting  increase  in  the  potential  reserves  of  the  body. 

(3)  Energy  expenditure  determinations  during  the  action  of  acceleration 
constitute  one  of  the  general  Indices  characterizing  "tension"  in  the  compensatory 
reactions,  directed  to  the  adaptation  of  the  body  to  the  altered  conditions 
attaching  to  the  action  of  mechanical  energy  (gravitational  force). 
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Babushkin,  V.I.,  P.K.  Isakov,  V.B.  Malkin,  and  V.V.  Usachev  1958  IZUCHENIE 
BIOELEKTRICHNEbKOI  AKTIRNOSTI  SKELETNOI  MUSKULATURY  U  CllELOVEKA  PRI 
DEISTRII  RADIAL  NYKH  USKORENII.  (BIOELECTRIC  ACTIVITY  IN  THE  SKELETAL 
MUSCLES  IN  MAN  EXPOSED  TO  RADIAL  ACCELERATION.  • 

Fiziol  ■  Zh.  SSSR  Sochenov  44(1):10-13 

ABSTRACT:  Noting  that  much  research  in  regard  to  the  effects  of  head-to-foot 
acceleration  had  been  concerned  with  the  activity  of  the  heart  and  blood 
vessels,  the  autii.-.s  wished  to  "throw  light  on  the  activity  of  the  skeletal 
muscles  during  acceleration.  Ten  healthy  male  subjects  between  20  and  30 
years  of  age  were  used.  The  subject  was  placed  in  a  laboratory  centrifuge 
in  which  head-to-foot  acceleration  of  various  intensity  could  be  produced. 
Electromyogram  recordings  of  reactions  of  various  muscles  of  the  abdomen, 
hips,  and  chest  were  made  before,  during  and  after  the  centrifuge  was  halted. 
Respiration,  pulse,  and  arterial  blood  pressure  were  also  recorded  simultaneous 
ly  in  some  experiments.  Intensification  of  bioelectric  activity  of  skeletal 
muscles  was  observed  in  all  the  subjects.  The  greatest  increase  in  amplitude 
of  muscle  currents  was  observed  when  acceleration  was  increased  from  2  g  to 
between  4  and  5  g.  Further  increase  in  amplitude  either  ceased  or  deceased 
at  higher  levels.  Duration  of  exposure  was  found  to  be  important,  and  use  of 
pressure  suits  resulted  in  a  sharp  drop  in  the  amplitude  of  current  in  the 
muscles  of  the  hips  and  abdomen.  The  authors  conclude  that  increase  in  the 
bioelectric  activity  of  skeletal  muscles,  observed  during  acceleration, 
depends  upon  an  increase  of  muscular  tonus.  They  suggest  that  the  natural 
changes  in  the  tonus  of  the  skeletal  muscles  may  be  used  as  a  unique  index 
for  evaluat  ing  the_  ef  fect  iveness_pfj?aripus  ant  i-g  ..devices  . — (CARI)  - 
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Babushkin,  V.  I.  1959  [tHE  INFLUENCE  ON  MAN  OF  RADIAL  ACCELERATION  OF  GREAT 

duration] 

Voenno-medltglnskll  Zhurnal  8:50-54  (Russian) 


Babushkin,  V.  1.,  P.  K.  Isakov,  V.  B.  Malkin,  &  V.  V.  Usachev  1961  SOME 

CHANGES  IN  HIGHER  NERVOUS  ACTIVITY  UNDER  ACCELERATION.  Voyenno-medltslnskiv 
Zhurnal  1961 (6) ; 54-58 


ABSTRACT:  Because  of  the  effects  of  acceleration  in  flight  on  the  brain  the 

author's  studied  the  functional  state  of  the  higher  sections  of  the  central  ner¬ 
vous  system  under  radial  acceleration.  Radial  acceleration  was  effected  in  a 
centrifuge  with  a  seat  equipped  for  recording  motor  reflexes  and  studying  the 
structure  of  certain  special  volitional  movements.  The  first  series  of  tests 
studied  the  state  of  conditioned  motor  reflexes  to  light  and  sound  stimuli  under 
varying  degrees  of  acceleration.  The  results  showed  that  under  relatively  low 
acceleration  of  3-4  g  a  slight  increase  in  the  latent  period  of  the  motor 
conditioned  response  was  noted.  As  the  experiment  was  repeated, . the  difference 
in  the  latent  period  became  less  marked.  At  greater  accelerations  of  5-6  g  the 
picture  was  different.  To  check  the  pilot's  work  capacity  under  acceleration  a 
second  series  of  tests  studied  the  effects  of  acceleration  on  motor  actions 
simulating  working  movements  that  a  pilot  has  normally  to  make.  (CARI) 
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Bachman,  K.L.  1961  REPORT  ON  EVALUATION  OF  KEARFOTT  INTEGRATING 

ACCELEROMETER.  (Aeronautical  Instruments  Laboratory,  U.S.  Naval  Air 
Development  Center,  Johnsville,  Penn.)  Report  No.  NADC-AI-6127 . 

14  Dec.  1961.  ASTIA  AD-280  186 IL 


ABSTRiiCT:  Performance  tests  have  been  made  on  the  Kearfott  Integrating 

Accelerometer  #430348-lA-402-X.  A  wide  variation  in  scale  factor  and  null 
repeatability  was  noted  in  all  tests  in  the  range  from  0  to  0.01  g.  The  non¬ 
linearity  of  the  instrument  from  +1.745  X  10-^  8  to  +  Ig  is  no  better  than 
2.2  X  10"3g  and  is  apparently  not  affected  by  extremes  of  temperature.  A 
threshold  sensitivity  of  1.45  X  10*4  was  observed.  The  random  drift  character¬ 
istics  degraded  from  3.9  X  10“^  in  a  zero  g  field  to  5.9  X  10“^g  in  a  1  g 
field. 


Bachman,  K.  L.  1962  EVALUATION  OF  THE  BELL  AEROSYSTEMS  COMPANY  MODEL  III-B 
LINEAR  ACCELEROMETER  (U)  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
NADC-AI-6253;  Pro j .  RAV35J 003 /2021/F002- 13-003.  ASTIA  AD-331  407L. 
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Backenstoe,  C.S.  1959  PROCHLORPERAZINE  IN  AIRSICKNESS 
Pennsylvania  M.  J..  62  (9):  1341-1343,  Sept.  1959 


ABSTRACT:  Prochlorperazine  (a  phenothiazine  derivative)  was  administered  to  396 
persons  known  to  be  susceptiole  to  airsickness,  and  pf  whom,  261  had  been  previously 
treated  with  little  success  with  ocher  drugs.  Good  or  excellent  results  were 
obtained  in  307  of  the  total  number  of  cases;  prochlorperazine  produced  more 
satisfactory  results  in  165  of  thfe  261  persons  previously  treated  with  other 
avents.  The  preferred  dosage  was  one  5-mg.  tablet  one  hour  before  flight. 

The  author  states  chat  the  drug  appears  to  be  a  highly  efiectlvc  and -emetic , 
anti-nauseant,  and  psychotherapeutic  agent,  and  as  such,  is  especially  udeful 
for  Che  treatment  of  airsickness,  vhere:psychic  factors  often  play  a  major 
causative  role. 
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Backman,  M.E.  1959  IMPACT: THERE 'S ,  MORE  TO  IT  THAN  MEETS  nr  EYE  (Naval 
Ordnance  Test  Station,  China  Lake,  Calif.)  Rept.  no.  NOT?  TP  2367, 

Nov  1959.  ASTU  AD231-041 

ABSTRACT:  The  scientist  can  determine  the  penetration,  vibration,  and  wave 
motions  that  occur  during  the  event  called  "impact"  even  when  highspeed  photo 
graphic  equipment  is  not  available  or  is  inadequate.  By  applying  certain 
equations,  it  is  possible  for  him  to  make  calculations  that  are  more  precise 
than  a  photographic  record  of  the  event.  (Author) 
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Backman,  Marvin  E.  1960  IMPACT:  THERE'S  MORE  TO  IT  THAN  MEETS  THE  EYE 
U.S.  Naval  Ordnance  Test  Station,  China  Lake,  Calif.  NOTS  TP  2367 
ASTIA  AD  231  041 

ABSTRACT:  In  this  generalized  treatment  of  the  importance  of  vibration  and  wave 
motion,  the  concepts  presented  have  been  merely  outlined,  and  all  variations  in 
the  examples  have  not  been  covered.  The  extent  of  the  application  of  these 
concepts  is  obvious  without  such  detail..  Certain  ranges  of  cone  angle  and  projec¬ 
tile  length  should  follow  the  formulas  given  here,  and  more  complicated  shapes 
may  be  treated  by  straightforward  applications  of  the  same  techniques.  In  all 
these  cases  the  rejection  of  rigid-body  concepts  introduces  symmetry  in  the 
interaction  of  target  and  projectile,  Poth  target  and  projectile  are  influenced 
in  the  same  way:  both  deform,  both  are  stressed,  both  change  motion.  There  are 
only  differences  in  degree  because  of  differences  in  the  properties  of  these 
bodies.  The  fact  that  the  target  may  undergo  primarily  a  change  of  shape  while 
the  projectile  undergoes  primarily  a  change  in  motion  is  the— resuLt-of  asym-metry 
in  the  properties  of  these  bodies  and  not  due  to  fundamentally  different  modes 
of  action.  The  idea  that  changes  of  motion  and  stress  travel  from  place  to  place 
at  a  finite  rate  makes  a  definite  contribution  to  the  study  of  projectile  impact. 
Most  important,  it  provides  the  most  precise  description  of  non-rigid  body 
acceleration.  For  changes  brought  about  by  impact,  this  idea  may  provide  the 
only  descriptive  terms  that  are  appropriate. 
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Baessler,  U.  1962  ON  THE  INFLUENCE  OF  GRAVITATION  AND  LIGHT  ON  THE  RESTING 
STATE  OF  CARAUSIUS  MOROSUS. 

In  Z.  Naturforsch  (B)  12B;A77-480,  July  1962  (German) 
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Baevskii,  k.  1961  '  BIOTELEMETRY  AOT  SPACE  FLIGHT 

Trans,  from  Ekonomicheskaya  G.i2eta  (USSR)  no,  167(1020)  p,  3,  1961. 
(Joint  Publications  Rasearch  Service,  New  York,  N,  Y.) 

Sept.  1,  1961  JPRS:  10,000. 


ABSTRACT:  Radiote lemetry  is  the  basic  means  of  investigation  in  space 
medicine.  (Author) 
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Baker,  C.A.  1960  MAN'S  VISUAL  CAPABILITIES  IN  SPACE  (Presented  at  the  Seventh 
Annual  East  Coast  Conference  on  Aeronautical  and  Navigational  Electronics, 
Wrlght-Patterson  AFB^  Ohio,  October  1960.) 
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Baker,  H,.C,  1960  READING  OF  GEOREF  FROM  UNUSUAL  POSITIONS. 

(RAF,  Inst.  Av.  Med.,  Famborough).  FPRC  Memo  130.  January  1960. 
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Baker,  N.L.  1957  ^aSSILE  AGE.  MANNED  RE-ENTRY:  A  TECHNICAL  BARRIER  OF  THE 
PAST? 

Miss i Ics  and  Rockets  2:59,  Dec.,  1957 


ABSTR.\CT:  Spotlights  advances  made  by  industry  and  government  research  centers 
in  the  field  of  missile  and  satellite  recovery. 
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Bakh,  I.,  0.  Gorlov,  V.  Yakovlev,  &  Ye.  Yogov  1959  MAN  IN  SPACE:  MEDICAL 

BIOLOGICAL  PROBLEMS  IN  SPACE  FLIGHTS.  Vses .  Obshc .  Raspr.  Polit.  1  Nauch . 
Znanii  (USSR)  Ser.  8,  1(20):  ,  1958 

(Air  Technical  Intelligence  Ctr.,  Wright-Patterson  AFB,  Ohio,  Rept.  No. 
ATIC-1256169,  Oct.  7,  1959) 

ABSTRACT:  The  pamphlet  describes  in  a  popular  vein  problems  such  as  acceleration, 
weightlessness,  radiation,  meteoric  danger,  lowered  barometric  pressure,  hypoxia, 
sealed  cabins,  space  suits,  temperature,  water  and  food,  re-entry  and  demands 
on  future  astronauts.  Ample  data  are  included  on  Sputnik  2  and  the  dog  Layka. 
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Bakulev,  A.  1959  THE  COSMIC  ERA 

Moditsinskiv  Rabotnik  81(1829):2  ,  Oct.  9,  1959 


ABSTRiiCT :  The  author  of  this  article  states  that  the  Soviet  Union  has  success¬ 
fully  launched  into  space  three  artificial  earth  satellites  and  three  cosmic 
rocket. s.  He  considers  this  an  immense  contribution  to  world  science  and  a 
genuine  revolution  in  such  fields  of  science  as  astronomy,  geopliysics,  and  biology 
The  radiotelemctric  apparatus  .placed  in  the  hermetic  cabin  with  Layk.a  transmitted 
to  earth  the  dog's  pulse  frequency,  respiration,  arterial  pressure,  and  electro¬ 
cardiogram.  On  the  basis  of  data  received,  it  was  concluded  that  the  experimental 
animal  tolerated  accelerations  and  subsequent  weightlessness  well.  Experiments 
in  the  space  medicine  field  showed  that  systematic  training,  the  use  of  an  anti-G 
suit,  and  the  position  of  an  astronaut  in  the  rocket  make  it  possible  for  a  human 
to  tolerate  for  several  minutes  accelerations  which  are  12-15  times  greater  than 
the  force  of  gravity  of  the  earth.  The  results  of  numerous  experiments  showed 
that  the  human  organism  can  easily  tolerate  weightlessness  for  30-45  seconds.  A 
human  being  repeatedly  exposed  to  conditions  of  weightlessness  usually  becomes 
acclimated  to  weightlessness  in  space  and  can  carry  on  coordinated  muscular 
movements .  (CARI) 
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Bakulev,  A.  1960  DESTINATION  ---  SPACE 

Meditsinsky  Rabotnik.  (Medical  Worker)  1(40): 34-36,  Jan.  1960 


ABSTRACT:  Experimental  research  has  shown  that  man  can  tolerate  acceleration 
12  to  15  times  greater  than  the  force  of  the  earth's  gravity  for  seven  minutes 
without  ill  effects  if  he  is  conditioned  by  systematic  training,  equipped 
with  a  special  anti-gravity  suit  to  prevent  disturbances  in  cerebral  blood 
circulation  and  seated  in  the  rocket  so  that  the  mechanical  forces  act  per¬ 
pendicularly  to  the  longitudinal  axis  of  his  body.  Other  experiments  have 
shown  that  the  human  organism  can  easily  endure  a  state  of  weightlessness 
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lasting  30  to  45  seconds.  It  has  been  ascertained  that  with  recurrence  of 
weightlessness  man  adjusts  himself  to  this  state,  retains  orientation  in  space 
and  may  coordinate  his  movements  accurately.  The  author  also  discusses  the 
sealed  cabin,  oxygen  supply,  and  radiation  encountered  during  a  space  flight. 
(CARI) 
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Balakhovskii ,  I.S. ,  &  V.B.  Malkin  1956  BIOLOGICHESKIE  PROBLEMY 

METZHPLANETNYKH  POLETOV.  (  Biological  Problems  of  Interplanetary  Flight.) 
Priroda  1956  (8) : 15-21 


ABSTRACT:  Numerous  experimental  investigations,  carried  out  in  the  USSR 
and  abroad,  have  established  that  the  influence  on  the  human  organism  of 
the  mechanical  forces  resulting  from  accelerations  depend, on  one  hand,  on 
their  magnitude,  time  of  action,  rate  of  increase,  and  direction  relative 
to  the  longitudinal  axis  of  the  body,  and  on  the  other  hand,  on  the  func¬ 
tional  condition  of  the  organism,  i.e.,  on  the  state  of  health.  It  has 
been  established  that  the  disturbance  of  a  circulation  of  the  blood  during 
acceleration  is  caused  by  the  displacement  of  a  great  r.ass  of  blood  into 
the  lower  half  of  the  oody;  also,  because  of  the  vertical  position  of  the 
body,  the  blood  pressure  is  so  great  that  the  heart  cannot  send  it  into 
the  upper  organs,  particularly  the  brain.  Furthermore,  because  of  the  signi¬ 
ficant  increase  in  the  "weight"  of  the  internal  organs,  their  connective 
apparatus  is  subjected  to  great  strain,  and  the  irritation  of  the  receptors 
of  the  internal  organs  caused  by  this  can  become  a  source  oi  pathological 
reflexes.  In  order  to  avoid  this,  an  "anti-overload"  costume  consisting 
of  a  system  of  rubber  chambers  connected  by  some  solid  material,  has  been 
designed.  With  the  appearance  of  over- loading  compressed  air  is  supplied 
automatically  to  the  chambers  of  the  costume.  This  costume  prevents  the 
accumulation  of  blood  and  thus  maintains  the  circulation  of  the  blood  to 
the  brain.  The  stability  of  the  organism  can  be  raised  also  by  systematic 
training.  Investigation  carried  out  with  people  on  centrifugal  machines 
have  shown  tliat ,  in  the  vertical  position,  a  man  can  withstand  the  action 
of  4  to  5  times  the  force  of  gravity,  but  only  for  a  few  minutes.  Over¬ 
loads  are  withstood  best  when  they  are  directed  perpendicular  to  the  longi¬ 
tudinal  axis  of  the  body.  In  such  a  position  a  man  can  withstand,  for  a  few 
minutes,  forces  that  exceed  his  "earth"  weight  10  to  12  tinxss.  Most  investi¬ 
gators  consider  that  life  is  possible  under  conditions  of  "uengravity"  and 
that  the  human  organism  will  be  able  to  adapt  Itself  to  new  conditions  of 
existence.  (CARI) 
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Balakhovskii,  I.  S.,  &  V.  B.  Malkin  1957  BIOLOGICAL  PROBLEMS  OF  INTERPLANE¬ 
TARY  FLIGHTS.  In  Krieger,  F.  J.,  A  Casebook  on  Soviet  Astron'autlcs .  Part  II 
(Rand  Corp.,  Santa  Monica,  Calif.)  pp.  81-96 
(USAF  Project  Rand)  Research  Memo  RM-1922,  21  June  1957 
Priroda  45(8): 15-21.  Aug.  1956 

German  Translation;  Naturwissenschaf t .  Rundschau  10: 173-177,  1957 

ABSTRACT:  Among  medical  problems  discussed  in  regard  to  space  flight  is  a  general 
consideration  of  current  knowledge  of  the  effects  of  weightlessness  and  accelera¬ 
tion  on  the  human  body.  The  author  nctes  that  "the  influence  on  the  human  ' 
organism  of  the  mechanical  forces  resulting  from  accelerations  depend  on  one  hand, 
on  their  magnitude,  time  of  action,  rate  of  increase,  And  direction  relative  to 
the  longitudinal  axis  of  the  body,  and  on  the  other  hand,  on  the  functional 
condition  of  the  organism".  The  problems  of  circulation,  blood  pressure,  weight 
of  the  internal  organs,  strain  of  connective  tissues,  and  "irritation  of  the 
receptc.;*  of  cue  internal  organa"  are  discussed.  The  author  states  "that  centri¬ 
fuge  investigations  indicate  "that,  in  the  vertical  position  a  man  can  withstand 
the  action  of  4  to  5  times  the  force  of  gravity,  but  only  for  a  few  minutes. 
Overloads  are  best  withstood  when  they^are  directed  perpendicular  to  the  longi¬ 
tudinal  axis  of  tne  body.  In  such  a  positi'On,  an  man  can  withstand,  for  a  few 
minutes,  forces  that  exceed  his  "earth"  weight  10  to  12  times."  (CARI) 
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Baldes,  E.J.  &  A.N.  Porter  1945  HUMAN  CENTRIFUGE  FOR  USE  IN  STUDIES  OF  MAN'S 
REACTION  TO  ACCELERATION.  Fed.  Proc .  4(1):4 

ABSTRACT:  Occupants  of  high  speed  aircraft  are  often  subject  to  forces  which 
produce  pronounced  physiologic  effects.  These  forces  may  arise  from  linear  accel¬ 
eration  as  in  catapult  or  rocket  assisted  take-offs  and  in  the  decelerative  forces 
of  crash  landings.  The  more  common  type  of  accelerative  force  which  causes  black¬ 
out  and  unconsciousness  in  aviators  is  that  arising  from  motion  in  a  curved  path, 
i.e.  sharp  turns  and  dive  pull-outs.  In  order  to  study  the  latter  problem  under 
accurately  controlled  conditions  it  has  been  necessary  to  develop  the  human  centri 
fuge .  To  simulate  centripetal  acceleration  as  it  id  experienced  in  aircraft,  the 
dimensions  of  the  centrifuge  must  be  as  large  as  practically  possible.  Likewise, 
the  onset  of  force  m.usr.  be  rapid  to  be  comparable  with  the  onset  of  acceleration 
as  it  may  occur  in  aircraft. 

A  spuill  animal  (pilot  model)  centrifuge  have  been  in  operation  since  1942.  The 
operation  of  both  centrifuges  is  based  on  the  use  of  flywheels,  the  r.p.m.  of 
which  is  preset  so  cnat  the  requisite  energy  of  rotation  is  at  any  given  tim.e 
immediately  available  to  accelerate  the  superstructure.  The  ’•.ite  at  which  the 
superstructure  is  accelerated  is  limited  only  by  the  rate  at  w.iich  the  rotational 
energy  of  the  flywheels  can  be  transferred  to  the  superstructure;  This  type  of 
construction  is  relatively  simple  and  low  in  cost  since  a  low  rate  energy 
source  is  sufficient  to  accelerate  and  preset  the  flywheels  to  any  required  r.p.m. 
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Baldes.E.  J.  et  al.  1945  PROTECTION  AGAINST  THE  EFFECTS  OF  ACCELERATION 
AFFORDED  THE  HUMAN  BY  ASSUMPTION  OF  THE  PRONE  POSITION. 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  Rept.  158. 
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Baldes,  E.  J.  1945  MINUTES  OF  CONFERENCE  ON  ORGANIZATION  OF  JOINT 
NRC-NAVY-AAF  PROGRAM  TO  INVESTIGATE  EFFECTS  OF  CRASH  FORCES  ON  KAN 
AND  MATERIEL. (DECELERATOR  HISTORY).  (Aero  Medical  Laboratory, 

Wright  Field)  5  May  1945. 
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Baldes,  E.  J.  et  al  1945  SUGGESTIONS  ON  CRASH  PROJECT. 
(Copies  of  Correspondence)  28  Feb.  1945. 
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MCTICN  PICTURE 

Baldes,  E.J.,  &  A.N.  Porter  1946  HUMAN  CENTRIFUGE  OPERATION. 

(Acceleration  Lab.,  Mayo  Aero  Medical  Unit,  Rochester,  Minn.) 

ABSTRACT:  The  motion  picture  illustrates  the  principles  and  the  mechanism 
involved  in  the  operation  of  the  human  centrifuge  at  the  Acceleration  Labora¬ 
tory,  Mayo  Aero  Medical  Unit.  The  centrifuge  has  two  essential  parts:  a 
superstructure  or  carriage  and  a  pair  of  rotating  flywheels.  The  superstruc¬ 
ture  and  the  flywheels  rotate  in  the  horizontal  plane  about  a  common  axis. 

T'G  flywheels  are  driven  by  a  Chrysler  automobile  motor  powered  by  natural  gas. 
The  rotating  flywheels,  which  weigh  approximately  20  tons  apiece,  provide  the 
energy  for  the  rapid  development  of  accelerative  forces  in  the  superst tucture . 
The  superstructure  is  set  in  motion  by  clutching  to  the  fl;, 'wheels  and  is  brought 
to  a  standstill  by  declutching  from  the  flywheels  and  braking  on  a  rigid  founda¬ 
tion.  The  speed  of  rotation  of  the  sunerst ructure  is  control iod  by  the  clutch 
and  the  speed  of  the  rotating  flywheels.  With  this  control  the  exact  accelera¬ 
tion  desired  may  be  delivered  rapidly  or  slowly  for  any  required  period  in  the 
superstructure.  At  one  end  of  the  superstructure  is  a  gondola  or  cockpit  so 
suspended  that  it  swings  outward  when  the  centrifuge  is  i''  motion  and  in  which 
the  subject  or  pilot  may  sit,  stand  or  lie  The  ocher  end  of  the  superstructure 
is  closed  by  a  solid  partition,  sufficient  space  being  provided  for  a  variety 
of  experiments  under  various  accelerations.  (Fed.  Proc .  5(1):3.  1946) 
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Baldes,  E.J.,  C.F.  Code,  E.H.  Lambert  &  E.H.  Wood  1946  HUMAN  CENTRIFUGE  AND 
STUDIES  OF  BLACK-OUT 

The  Journal  of  Physiol.,  April  15,  1946,  104;  39-40 

ABSTRACT:  Human  centrifuges  have  been  built  in  an  attempt  to  reproduce  under 
controlled  conditions  in  a  laboratory  the  accelerations  to  which  aviators  may  be 
exposed  during  sharp  turns,  pull-outs,  spins  or  other  manoeuvres  in  aircraft. 

Two  such  devices  have  been  built  in  Rochester:  a  small  pilot  model  suitable  for 
animals  in  1941,  and  a  larger  one  for  human  work  in  1942.  Both  operate  in  a 
similar  manner.  They  consist  essentially  of  a  carriage  or  superstructure  below 
which  one  or  more  heavy  flywheels  rotate.  The  heavy  flywheels,  weighing  in  the 
case  of  the  human  centrifuge  a  total  of  40  tons,  provide  the  energy  for  the  rapid 
development  of  accelerative  forces  in  the  super- structure.  The  super- structure 
may  be  quickly  or  slowly  set  in  motion  by  clutching  to  the  rotating  flywheels, 
and  may  be  stopped  rapidly  or  slowly  by  declutching  and  applying  a  brake. 
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Baldes,  E.  J.  1952  CRASH -WORTHINESS  OF  AIRCRAFT  AND  CRASH  INJURY 
PREVENTION 

J.  of  Aviation  Medicine  23(5)  *.433-438,  October  1952 


ABSTRACT:  In  the  case  of  aircraft  accidents  involving  excessive ' speed,  as  in 
the  case  of  jet  transports,  the  forces  and  stopping  distances  will  exceed  present 
maximal  tolerable  litnits.  The  problem  then  is  not  only  to  summarize  safety 
measures  that  might  le  considered  for  airplanes  of  todaV  but  also  to  suggest 

Jis  for  the  planes  of  the  future  if  we  are  to  anticipate 
limits  of  human  tolerance.  First  of  all,  it  is  important 
struct  the  events  leading  up  to  aircraft  destruction.  Hence, 
sltress  the  importance  of  adequate  instrumentation  to  record 


possible  modificatio 
accidents  within  the 
to  be  able  to  recons 
it  is  necessary  to  s 


the  flight  path  of  the  aircraft  at  all  times.  Secondly,  certain  design  factors 
mui-t  be  included  in  airplanes  to  increase  the  chance  of  survival.  These  include 
design  changes  in  the  fuselage,  passenger  seats,  and  landing  gear. 
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Baldwin,  J.  A.  and  A 
EXPLOSIONS.  AN 
(Aimed  Services 
1  July  1962. 


Wainwright  1962  RADIOLOGICAL  WARFARE  AND  NUCLEAR 
ASTIA  REPORT  BIBLIOGRAPHY 

Technical  Information  Agency,  Arlington,  Va.) 

ASTIA  AD  277  900 


ABSTRACT:  This  biblj 
inquiries  on  the  ha?^ 
explosions.  Citatiq 
through  June  1962, 
References  are  arrar 
effects,  civil  defer 
protection,  radiatic 
thermal  radiation  ar 
divided  into  more  sp' 
appears  as  a  secret 


iography  was  prepared  by  ASTIA  in  response  to  frequent 
[ards  and  safety  aspects  of  radiological  warfare  and  nuclear 
ns  are  included  for  reports  cataloged  by  ASTIA  from  1953 
a|nd  are  restricted  to  unclassified,  unlimited  references, 
ged  alphabetically  by  subject  areas  pertaining  to  blast 
se,  fall-out  patterns  and  prediction,  nuclear  warfare, 
n  effects,  radiation  meters,  radiobiological  effects,  sampling, 
d  fire,  and  weapons.  These  subject  areas  are  further  sub- 
ecific  topics.  The  classified  section  of  this  bibliography 
document,  identified  as  AD  330  030.  (ASTIA) 
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Balke,  B.  1952  CORRELATIOK  OF  STATE  AND  SHYSTCAL  ENDURANCE 
(Air  Force  School  of  Aviation  Medicine,  Randolph  AFB ,  Tex.) 
Rept.  no.  1,  April  1952. 


202 

Balke,  B.  1962  HUMAN  TOLERANCES 

(Federal  Aviation  Agency,  Aeronautical  Center,  Civil  Aeromedical  Research 
Institute,  Oklahoma  City,  Oklahoma)  Report  62-6,  April  1962 

ABSTRACT:  The  ultimate  limitations  in  flight  performance  and  in  future  civil 
air  carrier  equipment  are  the  limitations  imposed  by  what  may  be  termed  "human 
tolerances."  This  is  particularly  applicable  to  the  matter  of  the  supersonic 
transport.  The  discussion  of  man's  maximum  adaptive  capacities  for  the  majority 
of  stresses  potentially  encountered  in  atmospheric  and  transatmospheric  flights 
points  to  the  weakest  links  in  the  man-machine  complex  of  air  and  space  trans¬ 
portation.  An  attempt  is  made  to  point  out  the  means  by  which  the  human  tolerances 
can  be  maximally  adapted  to  the  advanced  technology.  (AUTHOR) 
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Ballhnus,  W.  F.  (Chm.)  1960  ,  VISTAS  IN  ASTRONAUTICS -- 1960 .  V0LU>E 

III.  PROCEEDINGS  OF  THIRD  AFOSR  ASTRONAUTICS  SYMPOSIUM,  LOS  ANGELES, 
CALIF.,  OCTOBER  12-14,  1960. 

(Society  of  Automotive  Engineers,  Inc.,  New  York,  N.  Y.) 


ABSTRACT:  These  proceedings  include  the  papers  and  discussions  presented 
at  a  symposium  on  astronautics  research.  There  are  six  functional  areas 
represented:  1)  astronautic  vehicle  utilization,  2)  astronautic  propulsion, 

3)  bioastronautics,  4)  planetary  and  space  environment,  5)  astronautic 
communications,  and  6)  astronautic  guidance.  A  subject  matter  index  is 
included.  (Tufts) 
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Ballinger,  E.R.  1952  HUMAN  EXPERIMENTS  IN  SUBGRAVITY  AND  PROLONGED 

ACCELERATION.  (Paper  presented  at  Aero  Medical  Association,  Washington, 
D.C.,  March  1952)  Technical  Data  Digest  17(5):10-12 
See  also  J.  Aviation  Med.  23:319-321,  373 

ABSTRACT:  In  the  summer  of  1951  a  series  of  jet  flights  were  carried  out 

which  exposed  the  human  occupants  to  varying  periods  of  zero-gravity.  These 
runs,  averaging  15  sec  each,  gave  no  indication  of  motion  sickness,  vertigo, 
or  incoordination. 
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A  second  series  of  experiments  exposed  human  volunteers  to  varying  degrees 
of  acceleration.  Conclusions  drawn  from  these  experiments  were:  1)  Vertigo 
appears  to  be  the  result  of  head  movement  rather  than  any  particular  position 
of  the  head  during  exposure  to  acceleration.  2)  Giddiness  following  exposure 
to  acceleration  was  related  more  to  the  duration  of  the  run  rather  than  Its 
Intensity.  3)  Accelerations  up  to  10  g  can  be  tolerated  in  the  semisupine 
position.  However,  accelerations  below  8  g  are  probably  more  acceptable 
physiologically.  (DACO) 
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Ballinger,  E.R.,  and  C.A.  Dempsey  1952  THE  EFFECTS  OF  PROLONGED 

ACCELERATION  ON  THE  HUMAN  BODY  IN  THE  PRCa^E  AND  SUPINE  POSITIONS. 
(Wright  Air  Development  Center,  Wright -Patterson  AFB,  Ohio) 

WADC  TR  52-250.  July  1952.  ASTIA  AD-5352. 


SUMMARY:  Physical  tolerance  to  various  periods  of  acceleration  while  In 
supine,  semlsuplne,  and  semlpronc  positions  was  determined  by  use  of  a  human 
centrifuge.  The  run  durations  ranged  from  15  min  at  3  g  to  2  min  at  10  g. 

With  a  well-constructed  bed  and  a  head-supporting  helmet,  23  subjects.  In  all 
positions,  were  able  to  tolerate  10  g  for  2  min  with  only  a  small  degree  of 
discomfort.  Proper  modifications  of  the  positions  would  eliminate  physical 
discomfort  and  leave  marked  hypoxia  as  the  limiting  factor  above  12  g.  (ASTIA) 
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Bambenek,  R.  A.  and  J.  D.  Zeff  1961  BIOENGINEERING  OF  ADVANCED  LIFE- 
SUPPORT  SYSTEMS 

J.  of  Aerospace  Medicine  32(3): 219,  March  1961. 


ABSTRACT:  Circumlunar  vehicles  and  space  stations  of  the  near  future  will 
contain  new  types  of  life-support  systems  in  order  to  minimize  take-off  mass. 
Because  of  their  relative  complexity,  these  systems  will  require  extensive 
development  efforts  to  obtain  the  optimum  man-machine  system.  This  paper 
describes  the  system  considered  best  for  mission  durations  of  one  or  more 
months,  and  the  status  of  our  development  efforts.  Experimental  models  of 
(1)  a  compressions  distillation  water  recovery  system,  (2)  reduction- 
electrolysis  oxygen  regeneration  system,  (3)  cabin  gas  conditioning  system, 
(4)  waste  collection  and  storage  system  and  (5)  vacuu.Ti  distillation  water 
recovery  system  have  been  constructed  and  preliminary  tests  performed. 
Primary  emphasis  in  these  developments  has  been  placed  on  determining  the 
control  and  maintenance  problems.  The  systems  as  described  are  automated  to 
the  fullest  extent  possible,  and  contain  displays  for  trouble  shooting  and 
manual  operation.  Future  development  efforts  will  require  the  use  of  an 
environmental  system  simulator  so  that  tests  of  the  man-machine  complex  can 
be  performed  for  prolonged  durations.  This  paper  describes  such  a  simulator 
capable  of  sustaining  three  men  for  duration  of  one  or  more  months,  which 
Is  now  under  development  in  our  laboratories. 
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Bamford,  H.  E.,  L.  F.  Hanes,  M.  L.  Ritchie,  &  S.  E.  Wilson  1958  THE 

OPERATION  OF  MANNED  SPACECRAFT.  (Wright  Air  Development  Ctr.,  Wright- 
Patterson  AFB,  Ohio)  WADC  TR  58  225,  June  1958 

ABSTRACT:  In  an  effort  to  expose  the  essential  interconnectedness  of  the  contri¬ 
butions  of  many  technological  specialties  to  the  control  of  manned  spacecraft,  a 
survey  is  made  of  problems  involved.  Three  categories  of  problems  are  distin¬ 
guished.  (1)  The  elements  of  space  travel  -  vehicle,  propulsion  system,  and 
energy  source  -  are  examined  in  relation  to  requirements  for  escape,  deep-space 
operations,  and  descent.  (2)  The  environmental  needs  of  protection  from  hazards 
of  space  and  ecological  interactions  required  for  survival  are  discussed. 

(3)  Allocating  the  control  function  between  crew  and  residual  system  is  held  to 
be  the  central  design  problem. 
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Bancroft,  J.E. ,  0.  de  Lalla  &  J.W.  Gofman  1958  LIPOPROTEINS  JN  FRACTURES. 
(Letterman  Army  Hospital ,  San  Francisco,  Calif.) 

Project  No.  6-60-01-002,  "Clinical  Investigation"  (AF  18 (600) -1250 (7756- 
'  76) ,  June  1957-June  1958.  ASTIA  AD  219  543. 


ABSTRACT:  An  investigation  was  made  of  the  effect  of  traumatic  injury  in 
the  form  of  major  fracture  upon  serum  lipoprotein  and  cholesterol  levels 
in  humans  both  for  short  and  long-term  post  injury  periods  significant 
effects  upon  low-density  lipoproteins  were  observed,  but  only  for  the 
period  up  to  6  months  post-injury.  No  significant  lont-term  effects  upon 
low  density  lipoproteins  or  sezmm  cholesterol  were  found.  The  results 
indicate  that  human  atherosclerosis  is  not  expected  to  be  appreciably 
influenced  by  trauma  in  the  form  of  fracture. 
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Bancroft,  J.'  E.,  0.  de  Lalla,  &  J.  W.  Gofman  1958  RELATIONSHIP  OF  TRAUMATIC 
INJURY  TO  SERUM  LIPROPROTEINS  AND  TOTAL  SERUM  CHOLESTEROL  (Letterman  Army 
Hospital,  San  Francisco,  Calif.)  Repts'.  Control  Symbol  CSCRD-16;  Subtask 
No.  LAH  R-54.  ASTIA  AD-219  543. 

ABSTRACT;  An  investigation  was  made  of  the  effect  of  traumatic  injury  in  the  form 
of  majcr  fracture  upon  serum  lipoprotein  and  cholesterol  levels  in  humans  both 
fov.  short  and  long-term  post  injury  periods.  Significant  effects  upon  low-density 
lipoproteins  were  observed,  but  only  for  the  period  up  to  6  months  post-injury. 

No  significant  long-term  effects  upon  low  density  lipoproteins  or  serum  cholester¬ 
ol  were  found.  The  results  indicate  that  human  atherosclerosis  is  not  expected 
to  be  appreciably  influenced  by  trauma_in,the  form. of  fracture. _ (AUTHOR) _ 
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Banghart,  F.W.  1958  BIOLOGICAL  PAYLOADS  IN  SPACE  FLIGHT  (Uhiv.  of 

Virginia,  Division  of  Educational  Research)  ARDC-TR>58-58,  ASTIA 
AD  204  761 

ABSTRACT:  Reports  of  the  Joint  efforts  of  a  working  group  assembled  at  the 
Univ.  of  Virginia,  Sept.  2-5,'  1958,  to  discuss  useful  biological  payloads  and 
desirable  bioscience  experiments  to  be  carried  on  in  vehicles  capable  of 
space  flight.  The  major  objective  of  the  working  group  centered  around 
biological  experiments  which  would  provide  data  from  which  the  feasibility 
of  a  manned  space  flight  could  be  determined.  This  document  summarizes  the 
accomplishment  of  that  objective,  and  is  presented  under  four  major  categories: 
(1)  behavioral  factors,  (2)  instrumentation  factors,  (3)  ecological  factors, 

(4)  physiological  effects. 
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Banghart,  Frank  W.  1958  BIOLOGICAL  PAYLOADS  HI  SPACE  FLIGHT  2-5  SEPTEMBER, 
1958 

Air  Research  and  Development  Command,  Hdqs.  ARDC-TR-58-58  ASTIA  AD  228  785 


ABSTRACT:  The  main  document  of  the  working  group  is  presented  under  four  major 
categories:  (1)  behavioral  factors,  (2)  instrumentation  factors,  (3)  ecological 
factors,  (4)  physiological  effects. 

This  format  presents  the  results  of  the  working  group  in  terms  of  (a)  the 
specific  set  of  experiments  to  be  performed  (behavioral  factors),  (b)  the  proposed 
instrumentation  for  handling  the  information  processes  (instrumentation  factors), 
(c)  factors  involving  atmospheric  provisions,  food  and  water  supplies,  and 
atmospheric  regeneration  must  be  taken  into  consideration  and  solved  in  order 
that  a  manned  flight  be  feasible  (ecological  factors),  and  (d)  certain  effects 
of  gravity  and  radiation  must  be  met  (physiological  factors). 
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Barach,  A.L.  1942  '  PRINCIPLES  OF  AVIATION  MEDICINE. 

J.  Ass.  American  Medical  Colleges .  17:283-299. 

NOTE:  Reel  7,  Flasii  7,  Item  61. 

ABSTRACT:  The  fact  that  engineers  have  built  planes  that  climb  above  55,000 
feet  and  travel  faster  than  7  miles  a  minute  has  confronted  the.  physiologist 
and  physician  with  four  major  problems;  (1)  oxygen  want:  (2)  air  bends  (aero¬ 
embolism);  (3)  pressure  disturbances  in  the  ear,  nasal  accessory  sinuses  and 
abdomen;  (4)  the  effects  of  centrifugal  force. 

The  effects  of  centrifugal  force  were  mentioned  briefly.  A  disturbance  in 
consiciousness  and  impairment  of  vision  are  apt  to  be  the  2  most  frequent  symptoms. 
The  limit  of  human  endurance  is  a  centrifugal  force  which  has  been  described  as 
5  G's  lasting  for  3  seconds.  Failure  of  the  heart  to  fill  with  blood  is  one  of 
the  most  important  results  of  the  forces  produced  by  positive  acceleration. 
Wearing  a  special  belt  which  causes  Increased  pressure  on  the  abdomen  for  a 
limited  period  of  time  appears  to  be  of  considerable  help. 
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Barach,  A.  L.,  and  G.  Besson  1943  EXPERIMENTS  WITH  HUMAN  SUBJECTS  ON 

SIMULATED  FREE-FALL  WITH  PARTICULAR  REGARD  TO  ACTUAL  PARACHUTE  DESCENTS 
FROM  HIGH  ALTITUDES  AND  OBSERVATIONS  ON  THE  INCIDENCE  OF  AEROEMBOLISM. 
(Report,  Com.  Aviat.  M.,  U.  S.  Nat.  Res.  Council) 
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Barach,  A.L.  1955  MOTION  SICKNESS . 

In  Cecil  and  Loeb,  ed.,  A  Textbook  of  Medicine . 

(Philadelphia:  W.B.  Saunders,  pp.  510-516,  1955)  9th  Edition 


Barber,  A.B.  1962  HUMAN  PROBLEMS  OF  SUPERSONIC  AND  HYPERSONIC  FLIGHT. 

(Proceedings  of  the  Fifth  European  Congress  of  Aviation  Medicine) 

(New  York;  Pergamon  Press,  1962) 


Barber,  E.L.  1954  ENGINEERING  PROPOSAL  FOR  HUMAN  RESCUE  EQUIPMENT  (CAPSULE 
TYPE)  (Radioplane  Div. ,  Northrop  Corp. ,  Van  Nuys,  Calif.) 

Radioplane  Report  No.  990,  Dec.  1954. 
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Bard,  P.  1945  PHYSIOLOGICAL  INVESTIGATIONS  OF  CAUSE  AND  NATURE  OF 

MOTION  SICKNESS.  (National  Research  Council,  Canada) 

Com.  Med.  Res.,  Report  No.  C485,  September  1945 
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Barer,  A.S.  1958  VLIIANIE  TSENTROSTREMITELNYKH  USKORENII  NA  SODERZHANIE  V 
KROVI  ZHIROTNYKH  ATSETILKHOLINA ,  ADRENALINA,  ADRENALINOPODOBNYKri 
VESHCHESTV,  KALIIA  I  NATRIIA  (  EFFECT  OF  CENTRIFUGAL  ACCELERATION  ON 
BLOOD  CONTENT  OF  ACETYLCHOLINE,  ADRENALIN,  ADRENALIN -LIKE  SUBSTANCES, 
POTASSIUM  AND  SODIUM.  Biull.  Eksp.  Biol.  Med.  (Moscow)  46(7):56-59. 
July  1958. 

(Eng .  Trans . :  Bulletin  of  Experimental  fliiology  Medicine) 
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Barer,  A.S.  and  E.V.  Iakovleva  1960  THE  EFFECT  OF  CENTRIFUGAL  ACCELERATIONS 
UPON  SODIUM  AND  POTASSIUM  ION  LEVELS  IN  URINE  AND  SALIVA  (VLIIANIE 
TSENTROSTREMI  -TEL  'NYKH  USKORENII  NA  SODERZHANIE  IONOV  NA'^RIIA  I  KALIIA 
V  MOCHE  I  SLIUNE)  Vop.  Med.  Khim.  (Moscow)  6(6) :615-61S ,  Nov.  -  Dec.  I960 


ABSTRACT:  Sodium  and  potassium  ion  levels  in  urine  and  saliva  before  and 
after  repeated  exposure  to  positive  acceleration  (head  to  seat)  were  studied 
by  flame  photometry.  The  sodium  ion  concentration  tended  to  decrease  and  the 
potassium  ion  concentration  to  increase  under  acceleration.  These  changes 
were  greater  in  individuals  with  low  acceleration  tolerance. 
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Barer,  A.S.  1962  VLIIANIE  ODNOKRATNO  I  MNOGOKRATNO  DEISTVUIUSHCHIKH  TSENTROS-  ' 
TREMITEL'NYKH  USKORENII  NA  VYSSHUlU  NERVNUIU  DEIATEL 'NOST '  2HIV0TNYKH  V 
POSLEDEISTVII  (THE  AFTER-EFFECT  OF  SINGLE  OR  REPEATED  CENTRIPETAL 
■  ACCELERATIONS  ON  THE  HIGHER  NERVOUS  ACTIVITY  OF  ANIMALS 
(Zhurnal  vysshei  nervnoi  deiatel 'nosti  (Moskva),  12  (2):  332-337.  March-April, 

1962.  in  Russian,  with  English  summary  pp.  337) 

English  Translation:  U.S.  Joint  Pub.  Research  Serv.  (Washington),  no.  14,  796 
(OTS:  62-11-732),  p.  16-30.  Aug.  10,  1962 

ABSTRACT:  Ninety-one  rats  were  subjected  to  accelerations  on  a  centrifuge  at  4  g 
for  15  seconds,  7  g  for  1  minute,  and  10  g  for  1  minute.  Some  animals  were 
subjected  to  repeated  accelerations.  Their  higher  nervous  activity  was  studied 
by  means  of  complex  food-conditioned  motor  reflexes.  Disruption  of  the  conditioned 
reflex  activity  was  related  to  the  magnitude  and  direction  of  acceleration. 

The  greatest  changes  were  caused  by  accelerations  in  a  head-pelvis  direction, 
the  least  changes  by  accelerations  acting  in  a  transverse  direction.  This  is 
in  accord  with  the  hypothesis  that  the  effect  of  accelerative  forces  on  the 
organism  is  deti’rrained  by  the  change  in  the  hemodynamics  affecting  the  blood 
supply  to  vital  organs.  Central  nervous  system  adaptation  to  repeated  accelerations 
was  hoted. 
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Barker,  C.  L.,  Jr.  1961  SPACE  FLIGHT  ACCELERATION  SIMULATOR. 
Planetary  and  Space  Science  7:335-344.  July  1961 


ABSTRACT;  Discusses  a  ground-based  training  and  research  facility  which  vould 
simulate  the  acce leration- time  history  of  rocket  flight  or  the  gravitational 
fields  of  the  moon  and  planets.  Proposes  a  horizontal  circular  track  1,000 
feet  in  diameter  leading  to  a  veetical  track  almost  a  mile  in  height.  The 
vehicle  would  be  a  multi-place  capsule  or  an  equipment  capsule  which  is 
programmed  to  duplicate  conditions  of  boost,  zero-g,  or  re-entry,  or  any 
combinatibh  of  the  three. 
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Barmack,  J.  E.  1948  A  METHOD  OF  INCREASING  THE  MANEUVERABILITY  OF  HIGH 
SPEED  AIRCRAFT  WITHIN  THE  LIMITS  OF  HUMAN  TOLERANCE  TO  G  FORCES 
(Office  of  Naval  Research,  Special  Devices  Center,  Washington,  D.  C.) 

ProJ.  20-M-1B,  Report  no.  151-1-11,  28  Feb.  1948.  ASTU  AD-41  255. 

ABSTRACT:  Several  flight  paths  are  explained,  including  the  method  of  entrance, 
by  which  it  is  expected  to  reduce  the  "g"  moment  exerted  upon  a  pilot.  The 
"g"  moments  which  act  upon  a  pilot  of  an  aircraft  utilizing  the  noraal  seating 
arrangement  are:  (+g)  radial  forces  acting  from  head  to  seat;  (-£)  radial 
forces  acting  from  seat  to  head;  (Tg)  forces  acting  from  front  to  back,  and 
vice  versa.  A  pilot  may  withstand  anywhere  from  4  to  5  times  as  many  ^'s 
when  the  force  is  exerted  in  the  Tg  plane.  It  was , considered,  that  by  rapid 
deceleratldn  before  entry  into  a  turn  or  before  the  first  25Z  is  completed,  - 
the  +£  would  be  greatly  reduced.  By  placing  the  pilot  in  a  prone  position,  a 
turn  of  small  radius  could  be  executed  in  which  12-15  £’s  may  develop  and 
be  withstood,  aircraft  permitting. 
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Barnes,  A.  C,,  Jr.,  J.  J.  Carroll  &  L.  W.  Gregg  1962  HANDBOOK  FOR  AIRCRAFT 
ACCIDENT  INVESTIGATORS.  (Aviation  Crash  Injury  Research,  Phoenix, 

Arizona)  April  1962 

ABSTRACT:  Emphasizes  the  importance  of  adequate  visual  records  of  aircraft 
accidents,  with  careful  descriptions  of  each  photo.  "No  significant  improvement 
in  the  crash  safety  design  of  an  aircraft  can  be  achieved  unless  engineers 
and  manufacturers  know  what  structures  f.nd  objects  within  the  occupiable  area 
cause  Injuries  in  accidents." 
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Barnes.  R.W.  1946  PILOT  EJECTION  SEAT  ACCESSORIES , 

(Army  Air  Forces  Air  Technical  Service  Command) 

Memorandum  Report  No.  TSEAP-7-9-482,  25  September  1946. 

ASTIA  ATI-  179496 

ABSTRACT:  Tests  were  conducted  on  pilot  ejection  seat  accessories  for  the 
foi .owing  purposes : 

1.  To  determine  a  method  to  prevent  tumbling  of  the  ejection  seat. 

2.  To  determine  a  method  for  insuring  positive  separation  of  occupant 
and  ejection  seat  at  a  certain  point  on  the  seat  trajectory. 

3.  To  determine  a  method  for  decreasing  the  minimum  safe  bailout 
altitude  in  aircraft  equipped  with  an  ejection  seat. 

4.  To  determine  a  method  for  the  inerim  use  of  standard  parachutes  with 
an  ejection  seat,  at  all  altitudes,  and  at  speeds  up  to  600  miles  per  hour. 

As  a  result  of  the  tests,  it  was  found  that  the  design  used  was  capable  of 
preventing  tumbling  of  the  ejection  seat  and  insuring  positive  separation 
between  occupant  and  seat  upon  release  of  safety  belt  and  shoulder  straps . 

That  particular  design  could  also  decrease  the  minimum  safe  bailout  altitude 
at  600  miles  per  hour  in  less  than  170  feet  true  altitude.  It  will  make 
possible  the  safe  interim  use  of  standard  parachutes  with  the  ejection 
seat  to  speeds  of  at  least  600  miles  per  hour. 
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Barr,  E.O.  1943  FLYING  MEN  AND  MEDICINE:  THE  EFFECTS  OF  FLYING  UPON  THE 
HUMAN  BODY.  (New  York;  London:  Funk  &  Wagnalls  Co.) 
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Barr,  G.  M.  1956  'XJUICK  LOOK"  DATA  REVIEW  FOR  SLED  TEST  RUN  NO.  A103LA-16, 

17,  AND  18,  DATED  21,  27,  AND  30  NOV.  1956.  (Thompson  Ramo  Wooldridge,  Inc., 
Los  Angeles,  Calif.)  Report  no.  GM  43.9-66;  WDD  Document  no.  7-2248; 

ASTIA  AD-217  306. 

ABSTRACT:  The  purpose  of  this  document  is  to  present  a  quick- look  data  review 
of  the  immediate  data  gathered  from  a  dynamic  sled  run  at  NOTS.  This  report 
contains  pertinent  sections  of  the  multi-channeled  oscillograms  made  at  NOTS  and 
comments  fro  Aerojet  and  NOTS  at  a  quick- look  data  review  meeting.  This 
information  will  be  used  to  evaluate  vibration  and  instrumentation  data.  In 
addition  studies  will  be  made  to  determine  instrimientation  performance,  separate 
effect:  due  to  vibration  and  acceleration,  allow  laboratory  simulation  of  sled 
vibration  environment,  and  compare  the  sled  vibration  environments  with 
expected  missile  enviroiunents  and  specifications.  (Author) 
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Barr,  J.  S.,  R.  K,  Draeger,  and  W.  W.  Sager  1946  SOLID  BLAST  PERSONNEL 
INJURY:  A  Clinical  Study.  Milit.  Surg.  98:1-13. 


ABSTRACT:  Fifty  cases  of  solid  blast  injury  have  been  carefully  studied  and 
the  data  obtained  have  been  analyzed  from  the  clinical  standpoint. 

Solid  blast  injury  is  a  definite  clinical  entity,  caused  by  the  shock  wave 
from  an  explosion  transmitted  through  solid  material,  usually  steel,  to 
personnel  in  contact  with  that  material.  The  typical  case  has  fractures 
of  the  lower  extremities  with  marked  soft  tissue  damage.  Amputation  because 
of  gangrene  is  necessary  in  some  of  the  cases  but  prompt  first  aid,  proper 
early  surgical  management  and  late  reconstructive  procedures  will  restore 
the  majority  of  the  limbs  to  useful  function. 
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Barr,  N.  L.  and  R.  B.  Voas  1959  TELEMETERING  PHYSIOLOGICAL  RESPONSES 

DURING  EXPERIMENTAL  FLIGHTS.  In:  L.  E.  Lambe,  Ed.,  The  First  International 
Symposium  on  Cardiology  in  Aviation.  (School  of  Aviation  Medicine,  Brooks 
AFB,  Texas)  November  1959.  ASTIA  AD-244  389. 

ABSTRACT:  Modern  technology  has  provided  means  for  transmitting  to  remote 
locations  nearly  all  physiological  responses  which  involve  external  electrical, 
mechanical,  or  thermal  changes.  These  developments  have  made  it  possible  to 
make  precise  physiological  measurements  under  operational  conditions  of  the 
type  that  only  a  short  time  ago  were  limited  to  the  laboratory.  Since  trans¬ 
mission  of  these  responses  is  oossible,  the  pilot's  physiological  reactions  may 
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be  monitored  from  the  ground  in  order  to  protect  him  from  environmental 
hazards  to  which  he  is  insensitive.  A  major  problem  which  arises  in  connection 
with  this  procedure  is  that  emotional  responses  obscure  physiological  reactions, 
resulting  in  reactions  beyond  what  are  normally  considered  safe  and  producing 
large  individual  differences  in  reactions.  To  overcome  these  problems,  careful 
studies  of  each  individual  to  be  monitored  must  be  made  prior  to  the  actual 
experiment  flight.  Telemetering  also  permits  experimental  study  of  stratosphere 
and  space  flights.  Here  again  control  data  are  essential  since  in  many  cases 
it  will  not  be  possible  to  return  experimental  animals  to  the  earth  and  there¬ 
fore  information  on  their  status  in  space  must  be  gathered  by  comparing  telemetered 
physiological  recordings  with  control  data  collected  on  the  ground. 


Barr,  P.  0.,  H.  Bjurstedt,  &  J.  C.  G.  Coleridge  1958  REFLEX  CONTROL  OF 

RESPIRATION  IN  THE  ANESTHETIZED  DOG  DURING  PROLONGED . EXPOSURE  TO  POSITIVE 
RADIAL  ACCELERATION.  (Reports  from  the  Lab  of  Avn.  and  Naval  Med., 
Karolinska  Institute,  Stockholm,  Dec.  1958) 


ABSTRtVCT:  The  ventilatory  respon.se  of  anaesthetized  dogs  to  prolonged  exposures 

to  accelerative  forces  in  the  head-to-tail  direction  was  investigated  using 
a  large  '■entrifuge .  An  initial  apnoea  was  observed,  which  could  be  prevented 
b>  abdominal  counterpresr.ure  or  bilateral  vagotomy.  Hyperventilation  sometimes 
followed  the  apnoea  and  predominated  when  the  vagi  had  been  cut  prior  to  the 
exposure  Evidence  was  obtained  for  a  pulmonary  stretch  reflex  origin  of  the 
apnoea,  and  for  a  predominantly  chemoreflex  drive  resulting  from  reduced  flow 
through  the  carotid  bodies,  etc. 


Barr,  P.  0.,  H.  Bjurstedt  and  J.  C.  G.  Coleridge  1958  REPORT  FROM  THE 

LABORATORY  OF  AVIATION  AND  NAVAL  MEDICINE.  (Karolinska  Instit. ,  Stockholm). 
Dec.  1958 
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Barr,  P.  0.,  H.  Bjurstedt,  &  J.  C.  G.  Coleridge  1958  RESPIRATORY  CHANGES 
IN  THE  ANESTHETIZED  DOG  DURING  PROLONGED  POSITIVE  ACCELERATION. 

J.  Physiol.  (London)  142:60P 

ABSTRACT:  In  the  course  of  an  investigation  of  the  pulmonary  gas  exchange  during 
prolonged  gravitational  stress,  experiments  were  carried  out  to  determine  the 
effects  of  positive  acceleration  on  the  ventilation  of  the  anaesthetized  dog. 

The  dogs  were  placed  in  a  centrifuge  (radius  24  ft.)  in  the  supine  position  with 
the  long  axis  of  the  body  parallel  to  the  radius  of  rotation  and  the  head  towards 
the  centre  of  rotation. 


With  the  animal  breathing  air  an  initial  apnoea  was  always  observed  followed  by 
either  subnormal  ventilation,  recovery  or  hyperventilation.  The  Initial  apnoea 
was  considerably  prolonged  by  oxygen  breathing.  Since  the  apnoea  was  reduced  or 
even  abolished  by  inflation  of  a  cuff  placed  around  the  abdomen,  and  never  occurred 
after  bilateral  vagotomy,  it  was  attributed  to  activation  of  the  Hering-Breuer 
reflex  mechanism,  brought  about  by  the  stretching  of  the  pulmonary  receptors 
when  the  diaphragm  was  displaced  caudally. 

The  post-apnoeic  respiratory  changes  seemed  to  depend  mainly  on  the  extent  to 
which  the  arterial  blood  pressure  fell  at  the  carotid  sinus  level.  After 
vagotomy,  exposure  to  positive  acceleration  at  2  or  3  g  produced  very  marked 
hyperventilation,  and  the  pH  of  the  arterial  blood  was  shifted  to  the  alkaline 
side  by  up  to  O.A  unit  within  2  min.  Bilateri.1  denervation  of  the  carotid 
sinus  regions  prevented  the  occurrence  of  this  hypem/entilation;  hence  it  may 
be  due  to  a  reduction  of  flow  through  the  carotid  bodies.  After  bilateral 
vagotomy  and  denervation  of  the  sinus  regions,  respiratory  failure  commonly 
occurred  during  positive  acceleration. 
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Barr,  P.  0.,  H.  BJurstedt,  and  J,  C.  G.  Coleridge  1959  BLOOD  GAS  CHANGES  IN 
THE  ANESTHETIZED  DOG  DURING  PROLONGED  EXPOSURE  TO  POSITIVE  RADIAL  ACCELERA¬ 
TION. 

Acta,  physiol,  scand.  47:16-27. 

ABSTRACT:  Anesthetized  dogs  were  exposed. to  increased  gravitational  stress  in 
the  head- to- tail  direction  and  arterial  0^  saturation  and  acid-base  balance 
changes  studied.  Simultaneous,  direct  and  continuous  recordings  were  made  of 
arterial  Oj  saturation  and  pH  as  well  as  respiratory  minute  volume  in  centrifuge 
runs.  Application  of  moderate  g  forces  over  several  minutes  produced  severe 
hypoxemia  although  1001  Og  was  breathed  and  hyperventilation  was  present, 
IndicatTing  a  great  alveolar-arterial  Og  difference,  and  accordingly,  a  large 
intrapulmonary  shunt. 
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Barr,  P.  0.,  H.  Bjurstedc,  &  J.  C.  G.  Coleridge  1959  REFLEX  CONTROL  OF 

RESPIRATION  IN  THE  ANESTHETIZED  DOG  DURING  PROLONGED  EXPOSURE  TO  POSITIVE 
RADIAL  ACCELERATION.  Acta  physiol,  scand.  47:1-15 

ABSTRACT:  The  ventilatory  response  of  anesthetized  dogs  to  accelerative  forces 
in  the  head-to-tail  direction  was  investigated  using  a  large  centrifuge.  An 
initial  apnea  was  observed,  which  could  be  prevented  by  abdominal  counter¬ 
pressure  or  bilateral  vagotomy.  Hyperventilation  sometimes  followed  the  apnea 
and  predominated  when  the  vagi  had  been  cut  prior  to  the  exposure.  Evidence 
was  obtained  for  a  pulmonary  stretch  reflex  origin  of  the  apnea,  and  for  a 
predominantly  chemoreflex  drive,  resulting  from  reduced  flow  through  i-he 
carotid  bodies,  when  hyperventilation  occurred.  Thus,  reflexogenic  control  of 
respiration  was  prepotent  during  gravitational  stress,  whether  manifested  by 
inhibition  or  stimulation  of  respiration. 
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Barr,  P.  0.  1961  HYPOXEMIA  IN  MAN  INDEED  BY  PROLONGED  ACCELERATION. 

(Laboratory  of  Aviation  and  Naval  Medicine,  Dept  of  Physiology, 
Karolinska  Institutet,  Stockholm,  Sweden.)  August  1961 
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Barr,  P,  0.  1962  HYPOXEMIA  IN  MAN  INDUCED  BY  PROLONGED  ACCELERATION. 

In  Acta.PhvsioL  Scand.  54:128-137,  Feb.  1962. 
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Barr,  P.  0.  1963  HYPOXEMIA  IN  MAN  INDUCED  BY  PROLONGED  +G  ACCELERATION 

(Biomedical  Lab. ,  6570th  Aerospace  Medical  Research  Lab.,  Aerospace 
Medical  Division,  Air  Force  Systems  Command,  Wright-Patterson  AFB,  Ohio) 
Technical  Documentary  Report  No.  AMRL-TDR-62- 137 ,  April  1963. 

ABSTRACT;  Changes  in  the  arterial  oxygon  saturation  were  recorded  in  healthy 
subjects  on  the  human  centrifuge  by  continuous  cuvette  oximetry  before,  during 
and  after  prolonged  exposures  to  positive  acceleration.  With  the  subjects 
breathing  air  and  wearing  an  automatically  inflated  anti-G  suit,  an  immed-fate 
fall  in  the  arterial  0^  saturation  was  observed  upon  exposure  to  +4.5-5.0  G^ . 

After  one  minute  of  the  first  exposure  the  0^  saturation  ranged  between  95 
and  81  per  cent,  the  arterial  pH  remaining  essentially  unchanged.  At  the  time 
the  respiratory  minute  volume  had  increased,  indicating  gross  deterioration 
in  the  efficiency  of  pulmonary  function.  Repeated  exposures  caused  the  arterial 
O2  saturation  to  fall  at  a  faster  rate  and  to  a  lower  level  with  each  consecutive 
run.  The  rate  of  resaturation  on  returning  to  normal  gravity  v/as  usually  slow, 
and  markedly  so  after  several  exposures.  The  last-mentioned  observations  are 
interpreted  as  being  mainly  the  result  of  residual  atelectasis  in  dependent 
regions  of  the  lungs.  The  potential  dangers  of  acce leration- induced  hypoxemia 
in  high  performance  flight  missions  are  discussed. 
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Barr,  Per-Olof  i:63  PULMONARY  GAS  EXCHANGE  IN  MAN  AS  AFFECTED  BY  PROLONGED 
GRAVITATIONAL  STRESS 

Acta  Physiologica  Scandinavica  (Stockholm)  Vol.  58,  Supplement  207 

ABSTRACT:  The  present  investigation  is  an  experim  nual  study  of  certain  effects 
of  prolonged  gravitational  stress  on  the  principal  function  of  the  pulmonary 
circulation,  i.e.  the  exchange  of  O2  and  CO2  between  the  alveolar  spaces  and 
the  blood.  The  present  experiments  were  performed  exclusively  on  human  subjects. 
While  exposed  to  strong  gravitational  fields  for  periods  up  to  2  minutes,  with 
the  G  force  acting  in  the  head-to-foot  direction,  the  subjects  displayed  drastic 
alterations  in  the  pulmonary  gas  exchange  as  revealed  by  continuous  and  simul¬ 
taneous  recordings  of  ventilatory  and  blood  chemical  variables.  It  became 
evident  that  the  pulmonary  circulation  is  highly  susceptible  to  inertial  forces; 
there  is  probably  no  influence,  environmental  or  of  other  origin,  that  is  capable 
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of  exerting  a  reversible  effect  on  pulmonary  function  which  is  so  profound. 

The  extent  to  which  such  forces  were  found  to  affect  the  pulmonary  gas  exchange 
In  standardised  exposures  was  investigated  on  the  basis  of  relatively  recent 
concepts  pertaining  to  the  ventilation-perfusion  relationships  of  the  lung. 

In  this  text,  a  short  review  of  earlier  findings  pertaining  to  the  effects 
of  inertial  forcer  on  the  pulmonary  circulation  and  gas  exchange  is  given.  In 
view  of  the  specie,  and  sometimes  adverse,  experimental  conditions  involved 
in  the  methodological  approach  to  the  problems,  a  relatively  comprehensive 
account  of  the  techniques  and  experimental  procedure  is  given,  before  the  results 
are  described  and  their  physiological  significance  discussed.  A  commentary  ■'s 
included  on  certain  applications  of  the  results  to  problems  involved  in  operator 
performance  and  flight  safety. 
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Barr  &  Stroud  Ltd.  1955  TWO -COORDINATE  ACCELEROMETERS 

Instruments  In  Industry  2:67,  May  1955 


ABSTRACT:  Incorporates  two  accelerometer  elements  accurately  positioned 

with  axes  at  9.0  degrees.  The  accelerometer  is  designed  for  use  at  vibration 
frequencies  up  to  15  c/s.  It  provides  a  convenient  means  of  resolving  the 
acceleration  to  which  it  is  subjected,  into  two  coordinate  components  in  a  plane, 
and  could  be  used  in  vibration  or  impact  testing  or  as  servo  element. 
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Barron,  C.  I.  1957  NAVAL  AVIATION  SAFETY  OFFICER  COURSE  -  OUTLINE  OF  AVIATION 
PHYSIOLOGY.  (Aviation  Safety  Division,  Univ.  of  Southern  Calif.) 
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Barrow,  D.  W.  &  H.  T.  Rhoads  1944  BLAST  CONCUSSION  INJURY. 

J.A.M.A.  125:900-902,  29  July  1944. 

SUMMARY:  1.  Detailed  observations  and  complete  follow-up  studies  were  made  on 

a  group  of  200  men  exposed  to  "blast"  due  to  the  detonation  of  high  explosives. 

2.  Those  nearest  the  explosion  were,  in  general,  most  seriously  injured, 
but  capricious  choice  of  victim  was  noticeable. 

3.  Death  was  almost  instantaneous  when  it  occurred  and  Was  due  to  multiple 
injuries  in  most  instances. 

4.  Those  patients  who  survived  sixt  minutes  recovered. 

5.  Damage  to  the  ears  by  blast  and  to  the  eyes  from  foreign  bodies  occurred 
in  a  high  percentage  of  those  who  recovered.  Periods  of  unconsciousness,  convul¬ 
sions,  chest  pain,  pulmonary  complications  and  abdominal  distress  were  minimal 

in  this  group.  Intestinal  perforation  did  not  occur.  Shock,  bradycardia,  hypo¬ 
tension,  decreased  psychomotor  activity  and  slow  respiration  were  the  outstanding 
clinical  signs  and  symptoms  of  this  group. 
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Barrow,  D.  W.  194j  BLAST  INJURY. 

Air  Surgeons  Bull.  "In  2; 206-207.  July  1945. 

ABSTRACT;  From  exact  determ.,  ition  of  the  position  of  those  injured  and  the 
probable  blast  pressures  at  '•'.ese  points,  it  was  calculated  that  blast  pressures 
of  100  to  200  pounds  per  square  inch  are  required  to  produce  death. 

Exposure  to  blast  produced  a  characteristic  clinical  picture,  one  of  the  serious 
implications  of  which  is  easily  missed  by  the  superficial  or  uninitiated  observer. 
Decreased  psychomotor  activity  was  constant.  The  pulse  was  characteristically 
slow  and  full;  the  respiratory  rate  was  decreased.  Patients  were  in  definite 
shock,  with  hypotension,  increased  sudomotor  activity  and  subnormal  temperature, 
and  demanded  the  supportive  measures  that  have  been  found  helpful  in  the  treat¬ 
ment  of  patients  in  shock  from  other  causes.  Activity  must  be  restricted  to 
the  minimum  in  patients  suffering  from  blast  injury.  Bleeding  is  aggravated  by 
activity,  and  fatalities,  which  might  otherwise  be  avoided,  may  occur  where 
rest  has  not  been  enforced. 
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Barshev,  P.  and  V .  Peskov  1961  FIVE  HOURS  WITH  YURII  GAGARIN  (REPORT 
FROM  OUR  SPECIAL  CORRESPONDENTS  ABOARD  THE  AIRPLANE  "IL-18"757  17) 
Trans,  from  Komsomol 'skaya  Pravda  (USSR)  no.  90(11030)  p.  4,  1961. 
July  27,  1961  ASTIA  AD  261  825 
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Bartlett,  F.^C.  1949  THE  EFFECTS  OF  FLYING  UPON  HUMAN  PERFORMANCE. 

L'Annee  Psychologique  50:629-638, 

ABSTRACT:  During  World  War  II,  it  became  necessary  for  workers  of  the  Cambridge 
Psychological  Laboratory  to  turn  their  attention  to  a  study  of  the  changes  in 
the  performance  of  a  variety  of  skills  when  that  performance  must  continue  withO 
out  interruption  for  long  periods,  often  under  stress.  The  types  of  activity 
most  involved  rarely  required  excessive  physical  or  muscular  effort  at  any  stage. 
But  they  did  require  accuracy  and  usually  considerable  speed  in  manipulation. 

The  essential  problems  conformed  in  general  to  the  familiar  fatigue  problem. 

But  it  very  soon  appeared  from  observation  that  the  results  did  not  agree  very 
well  with  any  familiar  fatigue  picture.  Skill  "fatigue"  has  characteristics  of 
its  own.  Its  experimental  study  demands  special  methods  and  the  measures  needed 
are  special  measures.  One  of  the  particualr  cases  selected  for  special  study 
was  the  case  of  changes  of  human  activity  accompanying  prolonged  air  flights. 

Very  broadly  speaking  there  are  two  sets  of  problems;  fatigue  in  airerm,  and 
fatigue  in  the  passenger.  This  paper  is  limited  to  remarks  about  fatigue  in 
aircrew.  The  author  lists  the  characteristics  and  conditions  of  fatigue  in 
aircrew  including  the  threshold  of  indifference,  awareness  of  discomfort, 
anticipation  span,  and  speed,  load,  and  anxiety.  The  author  then  lists"the 
principles  of  diagnostic  examination  for  fatigue. 


Bartlett,  F.C.  1950  HUMAN  TOLERANCE  LIMITS. 

Acta  Psychol.  7:133-141 

ABSTRACT:  There  may  be  an  essential  difference  between  Incentives  that  are 
tacked  on  to  a  task,  all  systems  of  reward  and  punishment,  for  example, 
and  incentives  that  operate  within  the  prosecution  of  the  task  itself. 

The  former  can  raise  the  amount  and  efficiency  of  performance  for  short 
periods  but  can  do  nothing  at  all  to  push  up  the  ceiling  of  tolerance,  when 
this  is  imposed  by  objective  environmental  conditons.  The  latter  can  raise 
the  level  of  efficiency  in  the  learning  stage  and  can  maintain  this  level 
when  mastery  is  reached.  In  one  respect  at  least  it  can  push  up  the  ceil¬ 
ing  of  tolerance,  for  it  can  prolong  the  effective  working  spell  without 
imposing  any  Increase  of  strain. 


Bartlett.  F.C.  1951  .  THE  EFFECTS  OF  FLYING  UPON  HUMAN  PERFORMANCE 

(CONTRIBUTION  TO  L'ANNEE  PSYCHOLOCpUE  5QIEME  VOL.  JUBILAIRE,  PRESSES 

UNIVERSITAIRES  DE  FRANCE.  IN  HONOUR  OF  HENRI  PIERON) 

(Flying  Personnel  Research  Conmlttee,  Air  Ministry)  F.P.R.C.  Rept .  765 
August  1951 
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Bartlett,  F.  1956  EFFECTS  ON  HUMAN  PERFORMANCE  OF  VARIOUS  STRESS 
CONDITIONS.  (RAF  Inst.  Av.  Med.,  Famborough)  FPRC  Rept.  961. 

ASTIA  AD  96  383 

ABSTRACT:  The  following  three  reports  summarize  very  briefly  the  main 
important  conclusions  that  can  be  drawn  from  a  large  amount  of  work  upon  the 
effects  on  human  performance  of  exposure  to:  (a)  Noise  (b)  Heat  and  humidity, 
and  (c)  Sleeplessness. 

It  will  be  seen  that  all  three  forms  of  stress  may,  unless  special  precautions 
are  taken,  seriously  affect  human  behavior,  when  great  accuracy  and  speed  are 
required.  It  will  also  be  seen  that  in  all  three  cases,  the  main  need  now  is 
for  further  experimental  work  especially  directed  to  two  main  points:  (1)  The 
further  effects  that  may  be  produced  when  work  has  to  be  continued  under  these 
forms  of  stress  for  a  relatively  long  period  and  under  environmental  conditions 
which  are  apt  to  change  suddenly  and  unexpectedly.  (2)  The  further  effects 
which  are  almost  certainly  associated  with  sudden  changes  of  stress  conditions, 
such  as  a  very  rapid  increase  or  decrease  of  noise,  temperature,  and  humidity. 

It  was  hoped  to  add  something  about  these  rapid  changes,  especially  as  regards 
to  temperature  and  humidity,  but  nothing  is  known  about  the ir-ef feet s  upon 
human  performance  with  sufficient  certainty  to  make  it  possible  to  put 
forward  conclusions  with  confidence  at  present.  It  was  also  hoped  to 
be  able  to  deal  similarly  with  the  effects  upon  human  performance  of 
vibration,  but  here  again  existing  knowledge  is  too  uncertain  to  warrant 
anything  definite  being  said.  (Author) 
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Bartual  Pastor,  J.  1962  NEUROPHYSIOLOGICAL  ANALYSIS  OP  THE  CENTRAL  INTEGRATING 
SYSTEM  OF  SPACE  ORIENTATION  IN  MAN  BY  RECORDING  OF  THE  OCUUR  REACTIONS 
AFTER  PERIODIC  OPTOKINETIC  AND  VESTIBULAR  STIMUUTION. 

Rev,  Esp.  Otoneuroof tal.  21:373-386  Jul-Aug.  1962  (Sp) 
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Barwood,  A.J.  1962  THE  MAINTENANCE  OF  CORRECT  EJECTION  POSTURE 
Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte 
Haddon  Hall,,  Atlantic  City,  N.J.,  April  9-12,  1962 


ABSTRACT;  The  high  incidence  of  nild  hack  injury  during  otherwise  successful 
ejections,  and  the  increasing  incidence  of  such  back  injury  with  the  improvement 
of  ejection  capability,  prompted  investigation  into  the  probable  cause  of  such 
injury.  The  geometry  of  harness  systems  was  studied  and  the  techniques  for 
adjusting  such  harnesses  were  investigated.  The  typical  back  injury  in  the 
region  of  T-10--L-2  indicated  that  posture  appeared  to  have  a  direct  relation 
to  such  injury.  Means  of  maintaining  an  acceptable  posutre  were  therefore 
investigated  and  ultimately  modifications  for  all  types  of  harnesses  were 
proposed.  Initially  these  were  tried  experimentally  and  have  produced  marked 
improvement  in  whole  body  restraint,  and  have,  at  the  same  time,  made  the  harness 
system  more  comfortable.  The  moulding  of  the  seat  top  and  back  to  the  mean 
anatomical  profile  of  aircrew  has  also  beer,  attempted,  resulting  in  the  mainten¬ 
ance  of  an  improved  ejection  posutre  and  very  considerable  improvement  in  comfort 
and  acceptability  --  a  factor  which  might  well  be  applied  to  conventional  seat 
design. 
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Easier,  V.  E.  and  L.  E.  Morehouse  1948  THE  EFFECTS  OF  G  ON  MAXIMUM 
GRIP  STRENGTH 

(Office  of  Naval  Research,  Washington,  D.  C.) 

May  1948  Contract  N6ori77 


SUMMARY:  A  comparison  of  the  grip  strength  at  1  G  with  2,  3,  4  and  5 

positive  G  shows  that  the  strength  of  man  seated  in  aircraft  is  not  weadened 
in  direction  proportion  with  increasing  forces  of  positive  G,  A  decrease 
In  grip  stength  is  observed  at  3  G,  but  the  loss  in  strength  it  recovered 
at  4  and  5  G. 
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Bates,  G.  1961  A  BIBLIOGRAPHIC  INDEX  FOR  CATALOGING  THE  ACCELERATION 
LITERATURE  (National  Academy  of  Sciences,  National  Research  Council, 
Washington,  D.C.)  Publication  No.  913,  Pp.  1-6.  ASTIA  AD  266  076 


ABSTRACT:  As  a  considerable  volume  of  literature  oh  acceleration  research  is 
now  available,  with  more  literature  being  generated  at  an  increasing  rate, 
the  Panel  on  Acceleration  Stress  believes  that  it  is  highly  desirable  for 
such  information  to  be  indexed  and  catalogued  in  a  uniform  manner  so  that 
pertinent  information  can  be  readily  located  by  users.  Various  abstracts  of 
acceleration  literature  are  now  available;  however,  most  of  these  use  an  open 
ended,  non-systematic  indexing  system,  so  that  the  user  must  scan  all  of  the 
reports  in  order  to  find  desired  references.  This  index  is  offered  as  a 
solution  to  that  problem. 
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Bates,  H.  J.  1963  DESIGN  STUDY  FOR  AN  ACCELERATION  RESEARCH  DEVICE 
(FINAL  REPORT) . 

(Rucker  Co.,  Oakland,  Calif.) 

Contract  AF  33(616) -7536  AMRL-TDR-62-113  May  1963  N63-19160 


ABSTRACT:  This  report  introduces  an  advanced  centrifuge  design  which  may 
be  built,  utilizing  present-day  engineeriiig  arid  manufacturing  techniques. 

The  report  (1)  presents  a  tentative  configuration  and  performance  of  a 
centrifuge  and  facility  that  best  fits  present  and  anticipated  weapons 
system;,  (2)  evaluates  and  adjusts  the  centrifuge  design  with  respect  to  the 
research  value  of  a  specific  performance  requirement  and  its  associated 
cost;  (3)  presents  a  design  which  can  be  built  with  present-day  knowledge  and 
with  assurance  of  meeting  performance  requirements;  (4)  presents  a  design 
complete  enough  in  detail  to  show  its  feasibility  and  to  establish  an 
estimated  cost;  and  (5)  recommends  staging  of  construction  and  the  staff 
personnel  necessary  to  maintain  and  operate  the  facility.  (Author) 
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Bauder,  D.  W.,  &  D.  L.  Krenz  1961  WATER  ENTRY  TESTING  USING  ROCKET  SLEDS 
1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
Meeting.  April  5.  6.  7.  1961,  Washington.  D.  C.  (Mt.  Prospect,  111.: 
Institute  of  Environmental  Sciences,  1961).  Pp.  75-80. 
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Bauer,  L.H.  1930  SYMPOSIUM  ON  BLIND  FLYING. 

J.  Aviation  Med.  1:127-132 

ABSTRACT:  By  blind  flying  Is  meant  flying  %rlthout  a  horizon  for  guidance. 

The  exact  physiological  phenomenon  has  been  a  source  of  great  dispute  among 
otologists  but  Is  generally  agreed  now  that  the  cause  Is  a  change  of  tension 
In  the  fluid  In  the  otolith  canals.  During  vertigo,  the  pilot  must  disregard 
his  sensations  and  fly  by  Instruments.  Ocker  and  Crave  have  devised  an 
Instrument  known  as  a  flight  Integrator  which  combines  the  necessary  Instru¬ 
ments  In  one  Instrument.  (CARI) 
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Bauer,  L.H.  1933  AIR  SICKNESS. 

J.  Aviation  M-sd.  4:41-44 


SUMMARY: 

Air  sickness  belongs  to  a  group  of  motion-sicknesses:  swing,  train, 
seasickness,  etc. 

Its  causes  are  physiological  or  psychological  reactions  to  unaccustomed 
motion. 

The  vestibular  mechanism  is  the  chief  physical  factor  responsible  for 
air-sickness . 

Its  frequency  Is  perhaps  about  5  pev  cent. 

Its  prevention  lies  in  properly  ventilated  cabins;  In  taking  the 
passenger's  mind  off  of  himself;  In  eliminating  any  causes  of  fear;  and  prompt 
treatment.  If  the  Individual  Is  susceptible  to  motion  sickness  he  should  fly 
only  in  good  weather  and  In  smooth  air. 
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Bauer,  L.  H.  1933  AVIATION  MEDICINE 

Oxford  Medicine  1:545-585. 

ABSTRACT:  Out  of  a  mass  of  experience,  research  and  statistics  a  subject  known 
now  as  aviation  medicine  has  developed  as  a  distinct  specialty.  This  specialty 
is  really  a  branch  of  preventive  medicine,  as  its  sole  basis  is  the  prevention 
of  aircraft  accidents  from  the  human  standpoint.  It  has  drawn  to  itself  portions 
of  other  specialties j  namely,  physiology,  internal  medicine,  ophthalmology, 
otology,  neuropsychiatry  and  psychology.  It  is  a  correlation  of  certain  parts 
of  these  specialties  as  they  relate  to  flying.  The  specialist  ii.  aviation 
medicine  is  known  as  the  flight  surgeon. 
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Bauer.  L.H.  1942  MEDICINE  AND  AVIATION. 

Trans.  Amcr .  Acad .  Ophthal .  Oto-laryng.  Jan-Peb  :  43-46 

ABSTRACT;  The  specific  standards  for  flying  cannot  be  gone  into  in  detail 
in  a  brief  article,  but  in  general  they  are  as  follows:  military  pilots 
must  have  visual  acuity,  normal  visual  fields,  and  normal  color  fields. 

A  pilot  must  have  sufficient  accommodative  power  to  read  a  map  or  instrument 
pane.  The  ability  to  judge  distance  or  depth  perception  is  very  Important. 
Obstructive  lesions  of  the  noSe  and  throat  are  disqualifying  for  a  prospect¬ 
ive  pilot.  Hearing,  sufficient  to  detect  radio  signals,  is  essential.  The 
layrinth  is  not  the  most  important  factor  in  maintaining  equilibrium  in  the 
flyer,  vision  is  the  most  important  factor.  Pilots  suffering  from  fatigue 
after  long  hours  of  flight  are  suseptible  to  a  condition  known  as  aero- 
neurosis.  Pilots  are  also  subjected  to  intense  cold,  low  barometric  pressure, 
lack  of  oxygen,  and  high  speed  resulting  in  violent  g  forces.  All  of  these 
conditions  induce  fatigue,  low  resistance,  and  may  cause  casualties. 
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Bauer,  Louis  Hopewell  1943  AVIATION  MEDICINE. 

(New  York:  Londdn:  Oxford  University  Press,  1943} 
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Bauer,  L.  H.  1952  SPACE  MEDICINE 

West  Vir.  Med.  J..  48< 11) : 326-327 .  Nov.  1952 


ABSTRACT:  A  review  of  space  medicine  and  the  problems  that  man  faces  in 
apace  flight. 
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Bauer,  R.C.  1958  TRANSONIC  WIND  TUNNEL  DYNAMIC  STABILITY  TEST  OF 
A  SMALL  -  SCALE  SATELLITE  AEROMEDICAL  RESEARCH  VEHICLE. 

(Arnold  Engineering  Development  Center,  Air  Research  and  Development 
Command)  AEDC-TN  58-78,  Dec.  1958.  ASTIA  AD  223  468-L 


ABSTRACT:  A  one  degree  of  freedom  dynamic  test  of  the  GE-SARV  nose  cone  was 
conducted  in  the  l-FT  Transonic  Tunnel  of  the  Propulsion  Wind  Tunnel  Facility 

at  the  Arnold  Engineering  Development  Center. 

The  pitch  damping  coefficient,  (C^  +  Cma).  static  stability  para¬ 

meter,  Cina>  were  obtained  from  free-oscillation  tests  at  Mach  ninabers  from 
0.7  tT  1.5  aboura  piwt  locatibn  07499“diameters^^^^  Reynolds 

numbers  based  on  the  maximum  model  diameter  varied  from  0.63  to  0-76  x  10, 
and  the  reduced  frequency  parameter,  wd,  ranged  from  0.016  to  0.027. 

2V 

The  model  was  dynamically  stable  throughout  the  Mach  number  range  0.7  to  1.5 
about  a  pivot  location  0.499  diameters  from  the  nose. 
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Baumker,  A.  1944  A  HISTORY  OF  GERMAN  AERONAUTICAL  RESEARCH 

(German  Air  Ministry,  Munich,  1944).  Translation  by  R.A.E.,  Fai^^rough. 
R.A.E.  Translation  No.  87. 
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Beach,  Smiley  Powell  &  N.C.  Russell  1962  SUCCESSFUL  PREDICTION  OF  AIR  SICKNESS 
IN  AIRCREW  TRAINEES 

Paper;  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte- 
Haddon  Hall,  Atlantic  City,  N.J.,  April  9rl2,  1962 

ABSTRACT:  Work  done  in  1953  by  one  of  the  authors  suggested  that  successful 
prediction  of  air  sickness  could  be  made  by  taking  a  careful  history  and  subjecting 
the  individual  to  square  wave  head  movements  while  seated  in  a  rotating  chair. 
Starting  in  1960  one  hundred  and  fifty  pilot  trainees  were  assessed  by  this 
method  and  also  given  a  psychiatric  assessment  before , undergoing  primary  flight 
training.  The  failure  rate  in  this  primary  training  due  to  air  sickness  was 
seven  per  cent.  The  combined  history  assessment  and  rotation  test  predicted 
half  of  this  number  with  no  false  predictions.  The  assessing  psychiatrist 
predicted  failure  of  half  of  the  remainder  because  of  poor  motivation  or 
anxiety.  This  threefold  attack  can  be  usefully  employed  to  remove  the  incurably 
airsick  individual  before  he  attempts  expensive  flying  training. 


262 


Beals,  L.  S.,  Jr.  1951  SOME  CONSIDERATIONS  OF  AEROMEDICAL  RESEARCH 
Ann.  New  York  Acadenr/  of  Sciences  51:1159-1165,  Jan.  1951 

ABSTRACT;  War,  for  all  its  amlignancy  and  degradation,  chaos  and  waste,  makes 
one  contribution  to  the  progress  of  mankind--its  effectiveness  in  pushing  forward 
the  frontiers  of  knowledge  at  a  faster  rate  than  during  peace.  Research  with 
military  applications  has  developed  a  system  of  operation  through  government- 
sponsored  study  in  universities  and  foundations.  Planning  and  co-ordination 
thus  have  become  channelized  under  headings  not  blatantly  military,  but  pointed 
toward  national  security.  Medical  research  has  been  less  affected  by  any 
of  the  co-ordinating  research  plans  than  nay  other  branches  of  science.  During 
the  war  there  was  some  joint  effort  by  individual  laboratories  and  foundations. 

Two  significant  committees,  the  Vision  Committee  and  the  Committee  on  Aviation 
Medicine,  still  function.  In  aviation  medicine  team  co-operation  became  vital 
in  research.  Work  was  not  oriented  around  the  physiology  or  endocrinology  of 
a  piece  of  a  man,  but  about  the  total  function  of  the  whole  human  organism, 
Supersonic  flight  imposes  not  only  aeromedical  problems  of  the  first  order  but 
also  those  that  can  only  be  completely  embraced  by  a  human-engineering  approach. 
The  major  problems  of  the  aviator  in  the  supersonic  cockpit  are  (1)  the 
acceleration  environment  (2)  visual  performance  (3)  thermal  surround  (4)  ultra¬ 
sonic  environment  (frequencies  above  20  kc.)  and  (5)  pilot  escape.  These  problems 
cannot  be  solved  by  aviation  medicine  alone.  The  role  of  the  flight  surgeons, 
in  assuring  the  continued  survival  of  this  nation,  would  clearly  appear  to  be 
the  reorientation  of  the  research  program  around  the  broadest  interpretations 
of  human  engineering  principles. 


263 


“  86  - 


Beard,  M.G.  1961  FIRE  LESSONS  FROM  LA  GUARDU  AIRPORT  ELECTRA  CRASH 
(Paper,  65th  Annual  Convention,  American  Airlines,  Inc.,  Detroit,  Michigan, 

May  15,  1961) 

ABSTRACT;  For  many  years,  there  has  been  controversy  regarding  the  relative 
safety  between  kerosene  as  a  possible  safety  fuel  arid  aviation  gasoline. 

Since  the  start  of  Jet  transport  operation,  the  controversy  seems  to  have 
switched  to  a  comparison  between  kerosene  and  JP-4.  The  Electra  accident  of  Sept 
14,  1960,  at  LaGuardia  Field  where  seventy-two  passengers  plus  four  crew  members 
escaped  from  an  Inverted  fuselage,  has  received  an  unusual  amount  of  comment 
crediting  the  use  of  kerosene  for  thit  rather  remarkable  accomplishment. 

After  a  thorough  investigation  of  the  accident,  it  does  not  appear  that 
there  would  have  been  a  holocaust  when  the  airplane  came  to  rest  if  it  had  been 
fueled  withJP-4  or  Avgas.  All  of  the  fuel  in  the  ruptured  wing  tanks  close 
to  the  fuselage  was  spilled  on  the  runway  and  glass  along  the  skid  wake  of 
the  airplane  and  this  fuel  was  not  available  to  bum  at  the  location  where  the 
airplane  came  to  rest.  Because  of  the  unique  conditions  surrounding  this 
accident,  it  is  not  a  good  one  to  prove  whatever  difference  there  is  between 
kerosene,  JP-4  and  Ar-gas  with  respect  to  crash  fire  survivability.  It  does  prove 
that  there  are  few  injuries  if  decelerations  are  low  and  impact  "g's"  are  mild. 
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Beard,  P.  J.  &  W.  F.  Gantvoort  1938  STUDIES  ON  THE  BIOLOGICAL  EFFECTS  OF 
SUPERSONIC  VIBRATION. 

J.  Bact.  35:5. 

ABSTRACT:  Apparatus  for  the  generation  of  supersonic  vibrations  is  described. 

It  consists  of  an  oscillator  with  two  500-watt  tubes  which  can  be  used  singly  or 
in  parallel.  It  follows  in  principle  the  apparatus  described  by  Wood  and  Loomis, 
but  with  certain  modifications.  The  wave  length  can  be  varied  between  300  and 
1000  kilocycles  and  the  power  can  be  adjusted  by  means  of  a  variable  resistance 
in  the  primary  circuit.  The  energy  is  transmitted  to  a  piezo-active  quartz 
crystal  submersed  in  a  dielectric.  The  latter  flows  through  a  cooling  system 
at  a  rate  of  5  gallons  per  minute  and  the  temperature  can  be  held  at  any  desired 
level. 

On  applying  energy  to  the  crystal  the  dielectric  becimes  so  violently  agitated 
that  it  builds  up  a  fountain  about  5  cm.  in  height.  Objects  suspended  in  this 
fountain  are  subjected  to  the  effects  of  the  vibrations. 

Double-distilled  water  containing  triple-distilled  mercury  developed,  with  600 
kilocycles,  a  turbidity  lasting  over  several  hours.  Exposure  for  4  minutes  was 
lethal  for  mice.  Exposure  for  15  minutes  reduced  a  culture  of  Escherichia  coli 
from  70,000,000  to  20,000  cells  per  cubic  centimeter. 
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Beaton,  J.  L.  and  R.  N.  Field  1959  DYNAMIC  FULL  SCALE  TESTS  OF  MEDIAN 
BARRIERS.  (Div.  of  Highways,  Materials  and  Res.  Dept.,  Sacramento, 
Calif.)  May  1959. 


Beauchamp,  C-.T.  1961  .  ADVERSE  EFFECTS  DUE  TO  SPACE  VEHICLE  ROTATION. 

Astronautical  Sci.  Rev.,  3(4):9-ll.  Oct-  Dec.  1961. 

ABSTRACT:  In  a  satellite  rotated  to  create  an  artificial  gravitational  field, 
the  effects  of  Coriolis  forces  are  considerable  upon  occupant  movements,  his 
performance  at  the  controls,  and  on  the  operation  of  machinery.  Careful  con¬ 
sideration  of  the  vehicle  size,  magnitude  of  the  simulated . gravity,  and  deliber¬ 
ate  slowing  of  movements  will  lessen  the  adverse  effects  of  Coriolis  forces. 

The  following  recommendations  are  made:  (1)  The  optimum  vehicle  radius  at  floor 
level  should  be  from  45  to  50  feet,  since  smaller  radii  are  condu^ve  to  intoler¬ 
able  Coriolis  forces  and  gravity  gradients.  (2)  At  low  simulated  g^-ayity  levels 
the  rotational  radius  of  the  vehicle  for  satisfactory  human  performance  should  be 
extended  to  several  hundred  feet  to  balance  the  Coriolis  forces, 
f Aerospace  Medicine  33(5) :645,  May,  1962) 


Beauchamp.  G.T.  1961  DISTURBING  FORCES  PRESENT  IN  A  ROTATING  SPACE  STATION. 
J.  Environmental  Sci.,  4(5) ; 12-13,21, 

ABSTRACT:  The  effects  of  Coriolis  forces  may  be  reduced  by  carefully 
considering  vehicle  size  and  strength  of  simulated  gravity  field,  and  by 
allowing  for  slower  movement.  Some  suggestions  for  design  are  given. 

(1)  optimum  vehicle  radius  at  floor  level  is  45  to  50  feet;  smaller  radii 
increase  intolerable  Coriolis  effects  and  gravity  gradients;  and  (2)  gravity 
levels  of  0.10  g  require  large  spin  radii  (such  as  that  proposed  for  nuc  ea 
vehicles)  to  overcome  coriolis  forces.  The  location  of  functional  machinery, 
controls,  and  consoles  is  considered,  since  the  effects  of  Coriolis  forces 
may  affect  their  operation. 


Beck,  A. I.  &  B.  Cooper  1959  PROBLEMS  INVOLVED  IN  PROVIDING  PROTECTION 

FOR  AIRCREWIEN  DURLNG  ESCAPE.  (Paper,  30th  Annual  Meeting,  Aero  Medical 
Association,  Statler  Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  The  problem  areas  concerned  in  providing  adequate  protection  for 
aircrewmen  prior  to  and  during  escape  sequences  from  high  performance  aircraft 
are  complicated  by  the  physiologic  considerations  and  the  physical  nature  of 
the  escape  itself.  The  human  limitations  to  imposed  forces,  both  initial  and 
sustained,  and  the  method  used  to  eliminate  atid/or  reduce  them  will  be  presented. 
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Pertinent  data  resulting  from  sled  test  runs  and  crew  escape  studies  will  be 
discussed  using  actual  filmed  sequences  of  research  effort.  The  presentation 
will  consider  the  present  state-of-the-art  of  crew  escape  systems  and  will  pre¬ 
sent  the  problems  yet  to  be  solved  to  produce  reliable  escape  potential  for 
proposed  new  weapons  systems.  Factors  such  as  positioning,  restraints,  time 
sequences,  personal  equipment,  altitude  and  speed  and  related  problems  will  be 
reviewed  and  possible  solutions  offered  to  meet  the  demands  arising  from  the 
•ver  expanding  flight  envelopes  of  the  most  modem  weapons  systems. 
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Becker,  K.R.,  R.W.  Watson  and  F.C.  Gibson  1962  HYPERVELOCITY  IMPACT 
PHENOMENA.  (U.S.  Army  Ordance  Ballistics  Research  Lab.,  Aberdeen 
Proving  Ground,  Maryland).  ASTIA  AD-280  208. 


ABSTRACT;  The  purpose  of  this  investigation  is  to  study  the  parameters 
governing  the  failure  of  thin  metal  plates  under  the  impact  of  high-speed 
fragments;  special  emphasis  is  placed  on  the  lightweight  structural  alloys. 

The  geometrical  features  of  the  perforations,  together  with  the  spatial,  mass, 
and  velocity  distributions  of  the  ejecta  produced  in  the  perforation  process, 
are  of  immediate  interest.  Since  these  variables  are  strongly  dependent  on 
the  characteristics  of  the  impacting  projectile  as  well  as  the  physical 
properties  of  the  target  material,  a  variety  of  experimental  approaches  to 
the  problem  are  clearly  evident.  In  an  effort  to  systematize  the  approach 
and  at  the  same  time  gain  information  that  will  be  of  immediate  practical 
value,  a  few  select  target  materials  are  currently  being  investigated  under 
impact  conditions  that  involve  the  same  projectile  geometry  but  different 
impact  velocities. 
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Beckman,  E.L.  n.d.  SOME  PHYSIOLOGICAL  AND  PSYCHOLOGICAL  CHANGES  RESULTING 
FROM  WATER' IMMERSION  THAT  MAY  BE  SIGNIFICANT  IN  SPACE  FLIGHT. 

(U.S.  Navy) 

ABSTRACT:  In  preparing  man  for  space  flight  aeromcdical  investigators  have 
simulated  the  conditions  of  space  and  tested  the  human  response  under  these 
conditions.  The  zero  G  state  can  only  be  realized  on  earth  during  aircraft 
flights  in  Keplerian  trajectory  which  produces  a  zero  G  condition  on  the 
occupant  of  the  aircraft  for  30  to  60  seconds.  The  hypogiavic  state  resulting 
from  water  immersion  has  been  used  to  simulate  certain  aspects  of  the  gravity 
free  state.  Water  immersion  creates  a  physical  stats  which  is  similar  to  the 
zero  G  state  for  certain  sensory  modalities. 

Studies  on  humans  immersed  in  water  for  6  to  18  hours  revealed  some  alteration 
in  physiological  function  and  psychomotor  performance  which  may  be  significant 
in  space  flight.  These  findings  will  be  discussed. 
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Beckman,  E.L.  1949  PROTECTION  AFFORDED  CEREBROVASCTLAR  SYSTEM  BY  CEREBRO¬ 
SPINAL  FLUID  UNDER  STRESS  OF  NEGATIVE  G. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 


ABSTRACT:  Eleven  goats  were  subjected  to  negative  G  exposures  varying  from 
1.2  to  8.9  G  with  random  selection  of  the  G  level  on  the  17-foot  centrifuge 
at  the  University  of  Southern  California.  Arterial,  venous  and  CSF  pressures 
and,  in  some  cases,  intracardiac  pressures,  were  measured  through  cannulae, 
attached  to  Statham  strain  gauges  and  recorded  osc il lographical ly  with  Heiland 
Type  A  galvanometers.  Complete  post-mortem  examinations  were  performed  on  all 
animhls.  The  results  of  these  studies  indicate  that  within  the  limits  of  the 
experimental  procedure,  normal  intracranial  vessels  are  adequately  protected 
against  sudden  changes  in  intravascular  pressures  by  simultaneous  changes  in  ’ 
the  cerebrospinal  fluid  pressure.  Two  explanations  for  the  mechanism  of  intra¬ 
cranial  hemorrhage  reported  in  the  literature  are  proposed:  (1)  Torsional 
stress  applied  to  meningeal  vessels  by  relative  motion  between  the  brain  and, 
its  meninges  produced  by  rapid  acceleration  of  the  head  under  negative  C  forces 
with  resultant  hemorrhage.  (2)  Rupture  of  abnormal  (aneurysmal)  intracranial 
vessels  subjected  to  increased  A-V  pressure  differences. 


Beckmn,  E.  L.  1950  THE  LNFLUENCE  OF  ’'OOTWARD  ACCELERATION  UPON  THE  FLUID 
SYSTEM  OF  THE  INTRACR,\NIAL  CAVITY.  iU.  S.  NADC,  AMAL,  Johnsville,  Pa.) 
Rept.  No.  NM  001  060.02.0,  Dec.  1950. 
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Beckman,  E.L.  1951  THE  INFLUENCE  OF  FOOTWARD  ACCELERATION  UPON  THE  FLUID 
SYSTEM  OF  THE  INTRACRANIAL  CAVITY. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 

Rept.  No.  NM  001  060.02.01.  NADC-MA-5101  8  March  1951. 


ABSTRACT:  A  scries  of  experiments  was  carried  cfjt  in  which  the  stress  of 
graded  magnitudes  of  accelerative  force  was  appljied  to  goats  for  controlled 
time  periods.  As  a  result  of  these  experiments,  it  was  demonstrated  that  the 
cardiac  output  of  goats  under  the  conditions  of  stress  investigated  was 
moderately  decreased  when  measured  by  the  method  of  Hamilton.  The  arterial- 
venous  pressure  differential  was  found  to  be  maiitained  approximately  at  con¬ 
trol  level  during  exposure  to  g  of  the  magnitude  used  in  these  experiments  so 
long  as  cardiac  arrhythmias  or . severe  bradycardxa  did  not  develop.  The  intra¬ 

cranial  vascular  system  was  found  to  be  adequately  protected  against  high 
intravascular  pressures  by  a  counter-balancing  pressure  increase  in  the  cere¬ 
brospinal  fluid.  It  may  be  inferred  that  the  cetebral  blood  flow  was  adequate¬ 
ly  maintained  under  the  conditions  of  this  experiment. 
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Beckman,  E.L.  1951  THE  INFLUENCE  OF  FOOTWARO  ACCELERATION  UPON  THE 
FLUID  SYSTEMS  OF  THE  INTRACRANIAL  CAVITY. 

(U.S.  Naval  Air  Developmenc  Center,  Aviation  Medical  Acceleration  Lab., 
Johnsville,  Pa.)  Report  No.  NADC-MA  5102,  Sept.  1951.  ASTIA  ATI  119 
261 


ABSTRACT:  The  effects  of  negative  G  upon  the  central  nervous  system  were 
studied  upot>  ten  goats  by  pathological  techniques.  The  animals  were  exposed 
for  fifteen-second  periods  to  5  or  8  negative  G  repeated  one  tb  twenty  times. 
Central  nervous  system  tissue  was  prepared  for  study  by  perfusion  In  situ  with 
10  per  cent  neutral  formalin  In  physiological  salt  solution  and  subsequent 
removal  of  the  enveloping  cranial  vault  leaving  the  dura  Intact.  After  forma¬ 
lin  fixation,  the  brain  and  brain  stem  s{iecimens  were  examined  grossly  for 
evidence  of  hemorrhage. 

One  animal  (Goat  Number  3)  was  found  to  have  a  subdural  hemorrhage  covering 
the  left  lobe  of  the . cerebellum  and  the  left  lateral  aspects  of  base  of  the 
brain.  Goat  Number  1  was 'found  to  have  ring  hemorrhages  In  both  the  temporal 

lobe  and  mesencephalon.  Routlhe  tissue  sections  from  fifteen  areas  of  the 
brain  and  brain  stem  were  prepared  by  cyanin,  and  hematoxylin  and  eosln 
staining  techniques.  These  tissues  were  studied  microscopically  for 
evidence  of  hemorrhage  and  pathological  changes.  Neuropathological 
findings  of  increased  perivascular  spaces  and  packing  of  the  red  blood  cells 
In  the  cortical  vessels  were  observed  which  vjte  suggestive  of  Increased 
capillary  filtration. 
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Becrman,  E.L.  1952  EFFECTS  OF  ACCELERATION  UPON  THE  CEREBRAL  METABOLISM 

A.\D  cerebral  blood  flow-  phase  IV  -SOME  OBSERVATIONS  ON  NEGATIVE  G 
DEVELOPED  IN  AEROBATICS.  (U.S.  Naval  Air  Developmenc  Center,  Aviation 
Nodical  Acceleration  Lab.,  Johnsville,  Pa.)  Report  No.  NADC-MA  5203, 

23  April  1952.  ASTIA  ATI  149915. 

ABSTRACT:  This  study  demonstrated  that  standard  maneuvers  of  the  type 
performed  by  Mr.  Jocelyn  developed  negative  G  loads  of  2  1/2  to  3G  for  dura¬ 
tions  of  up  to  32  seconds.  In  some  maneuvers,  peak  accelerations  of  5 
negative  G  were  reached,  but  in  these  maneuvers  the  magnitude  of  the  accelera¬ 
tion  was  increased  gradually  to  the  maximum  and  then  decreased  over  shorter 
time  intervals  of  from  8  to  16  seconds. 

One  pilot  was  studied  who  is  able  to  execute  negative  G  maneuvers  without 
undue  discomfort,  and  without  subjective  or  objective  evidence  of  injury. 

The  use  of  negative  G  maneuvers  of  magnitude  and  duration  measured  in  these 
experiments  should  be  evaluated  for  use  in  offensive  and  defensive  tactics. 
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Beckman,  E.  L.,  L.  H.  Peterson,  &  J.  Pamess  1953  DEVELOPMENT  OF  BIOLOGICAL 
RESEARCH  APPARATUS  FOR  USE  IN  ACCELERATION  AND  DECELERATION  STUDIES. 

PHASE  I.  THE  EVALUATION  OF  PRESSURE  TRANSDUCER  SYSTEMS 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-5206, 

Jan.  15,  1953.  ASTIA  AD  1061 

ABSTRACT:  In  Phase  I  of  this  investigation,  comparison  measurements  were 

made  of  the  electrical  output  of  various  commercially  available  pressure 
transducers.  These  transducer  systems  were  tested  utilizing  various  coupling 
systems  (catheters  and  needle  combinations)  which  are  currently  being  used  for 
physiological  measurement.  Measurements  obtained  were  then  compared  with  the 
amplitude  versus  frequency  response  of  these  same  systems  as  measured  by 
absolute  calibration  methods.  The  facilities  of  the  Navy  Underwater  Sound 
Reference  Laboratory  at  Orlands,  Florida  were  used  to  obtain  absolute  response 
measurements.  Graphs  showing  the  amplitude  versus  frequency  response  of  the 
various  systems  measured  as  well  as  the  comparison  curves  to  demonstrate  the 
reliability  of  the  conventional  methods  of  response  measurements  are  included 
in  Appendix  B.  In  Phase  II  of  this  investigation,  the  theory  of  transducer 
response  for  lumped  systems  (considered  in  Phase  I)  was  extended  to  a  consider¬ 
ation  of  a  transducer  system  having  more  than  one  degree  of  freedom  (distributed 
system).  For  this  purpose,  the  capacitance  type  transducer  with  a  very  long 
polyvinly  catheter  was  used  as  the  test  system.  Theoretica)  consideration  was 
given  to  the  effect  of  varying  physical  constants  upon  the  response  of  the  system. 
These  effects  are  shown  in  graphs  included  in  the  text  of  this  report.  A 
damping  segment  was  designed,  based  upon  the  theoretical  concepts.  This  unit 
was  found  satisfactory  for  producing  variable  damping  in  a  transducer  system 
and  thereby  improving  the  amplitude  versus  frequency  response  of  the  system 
and  reducing  acceleration  artifacts. 
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Beckman,  E.L,,  T.D.  Duane,  J.E.  Ziegler,  &  H.N,  Hunter  1953  HUMAN  TOLERANCE 
TO  HIGH  POSITIVE  G  APPLIED  AT  A  RATE  OF  5  TO  10  G  PER  SECOND 
ftl.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-5302  June  3,  1953 
ASTIA  AD  20  520 

ABSTRACT:  Investigations  were  made  to  determine  more  accurately  the  voluntary 
human  tolerance  to  hi£h  positive  G  loads  applied  at  the  rate  of  5—10  G/sec. 
Measurements  were  made  on  5  adult  human  males  at  15,  12,  10,  and  6  G  and  upon 
7  subjects  at  8  G.  Subjects  were  safely  exposed  to  acceleirative  loads  of  15  G 
for  durations  of  1  -  1.8  seconds  if  the  loads  were  applied  at  a  maximum  rate  of 
8-10  G/sec.  When  the  subjects  were  exposed  to  15  G  loads  applied  at  8  G/sec, 
unconsciousness  was  sometimes  produced  if  the  maximum  load  duration  was  greater 
than  0,5  sec.  The  visual  symptoms  of  graying,  peripheral  vision  loss,  and  blackout 
were  not  considered  to  be  premonitory  signs  of  impending  unconsciousness  when 
the  load  was  8  G  or  more  applied  at  7  G/sec  or  more.  Unconsciousness  produced 
as  a  result  of  loads  of  8  -  15  G  applied  at  7  -  9.6  G/sec  did  not  produce  clinically 
demonstrable  sequelae. 
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Beckman,  E.L.,  J.E.  Ziegler,  T.D.  Duane  &  H.N.  Hunter  1953  HUMAN  TOLERANCE 
TO  COMBINED  ACCELERATIONS.  '  PHASE  II.  PRELIMINARY  STUDIES  ON  PRIMATES 
SUBJECTED  TO  MAXIMUM  SIMPLE  ACCELERATIVE  LOADS. 

(Naval  Air  Development  Center,  Johnsvllle,  Pa.)  NADC-MA-5301 
22  May  1953.  ASTIA  AD  15  117 


ABSTRACT:  A  survey  was  made  of  the  literature  regarding  human  tolerance  to 
simple  and  combined  accelerative  stress.  The  tolerance  of  chimpanzees  to 
simple  positive,  negative,  and  transverse  g  loads  was  measured,  and  applica¬ 
tions  were  made  to  human  tolerance  levels.  No  demonstrable  pathophysiological 
changes  occurred  when  the  animal  was  subjected  for  15  sec  to  40  transverse  g 
or  to  40  positive  g.  Unconsciousness  was  produced  with  approximately  the 
same  positive  g  load  as  for  humans,  but  this  level  In  chimpanzees  was  well 
below  the  level  necessary  for  the  rupture  of  tissue.  Irreversible  changes  In 
the. central  nervous  system  and  general  tissue  occurred  after  15  sec  of  40  nega 
tlve  g.  Calculations  Indicated  that  safe  human  tolerance  levels  to  positive 
and  transverse  g  could  be  maintained  with  gradually  Increasing  Increments  of 
magnitude  up  to  15  g  and  graduaHy  Increasing  durations  up  to  5  sec  maximum. 
Human  tolerance  to  negative  g  was  not  considered  safe  with  greater  than  3  g 
for  1  sec  until  further  Investigation  is  made.  (ASTIA) 
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Beckman,  E.L 
STUDIES 
•  (U.S.  N 
22  May 


.,  J.E.  Ziegler,  T.D.  Duane,  &  H.N.  Hunter  1953  PRELIMINARY 
IN  PRIMATES  SUBJECTED  TO  MAXIMUM  SIMPLE  ACCELERATIVE  LOADS, 
aval  Air  Development  Center,  Johnsvllle,  Pa.)  NADC‘MA-5301 , 
1953.  ASTIA  AD  15117. 


ABSTRtXCT:  An  analysis  of  the  problem  of  determining  the  human  tolerance  to 
simple  and  combined  accelerative  stress  has  been  undertaken  from  a  review  of 
the  literature  on  the  subject.  On  the  basis  of  the  analysis  presented,  an 
experimental  program  has  been  undertaken  which  would  provide  the  data  necess¬ 
ary  to  define  the  human  tolerance  to  acceleration  in  the  part  of  the  spectrum 
which  has  not  been  adequately  studied,  i.e.,  in  the  period  from  1/2  to  5 
seconds  duration  and  of  accelerative  stresr  loads  up  to  15G.  Preliminary 
experimentatio  has  been  carried  out  to  study  the  tolerance  of  the  chimpanzee 
to  loads  calculated  to  give  a  safety  factor  of  greater  than  2.5  for  human  work 
From  these  studies,  it  has  been  possible  to  extrapolate  and  to  predict  that 
ccelerative  stress  of  15  G  for  5  seconds  in  either  the  prone  or 
ion  is  below  the  human  tolerance  and  the  ultimate  rupture  points 
for  the  variaus  mechanical  systems  of  the  body.  From  a  study  of  the  effects 


transverse  a 
supine  posit 


of  40  posit! 


ye  G  for  15  seconds  upon  the  chimpanzees,  it  was  found  that 
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severe  accelerative  shock  was  produced,  but  that  there  was  no  rupture  of  the 
skeletal,  visco-elastic  or  vascular  systems  which  was  irreversible,  from  the 
study  of  the  effects  of  40  negative  G  applied  to  a  chimpanzee  for  15  seconds 
duration,  it  was  found  that  a  comatose  state  was  produced  which  persisted  for 
approximately  three  days,  and  that  pathological  numbers  of  leucocytes  and  red 
blood  cells  were  demonstrated  in  the  cerebrospinal  fluid.  Small  sub-araphnoid 
and  sub-cortical  hemorrhages  were  found  from  microscopic  examination  of  the 
brain  tissue.  The  damage  was  of  such  severity  that  it  was  not  believed  to  be 
coihpletely  reversible.  Pathological  changes  in  the  liver,  myocardium,  and 
thyroid  were  also  observed.  A  condition  of  accelerative  shock  was  produced  in 
the  animal  and  the  stress  load  was  such  as  to  produce  evidence  that  the  rupture 
point  for  the  vascular  system  had  been  reached  with  production  of  irreversibel 
damage  to  the  brain,  heart,  and  liver.  On  the  basis  of  these  findings,  it 
is  recommended  that  studies  be  carried  out  to  determine  the  human  tolerance  to 
an  accelerative  stress  of  15  G  applied  for  a  duration  of  up  to  5  seconds  with 
the  force  acting  in  the  transverse  and  positive  G  directions.  Further  animal' 
studies  on  the  effects  of  negative  G  are  recommended. 
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Beckman,  E.L.  1953  OBSERVATIONS  OF  HUMAN  TOLERANCE  TO  ACCELERATION  STRESS: 
PHASE  II.  (U.S.  Naval  Air  Development  Center,  Johnsvllle,  Pa.) 
NADC-MA-5302.  June  1953. 


Beckman,  E.  L.,  J.  E.  Ziegler,  T.  D.  Duane  and  H.  N.  Hunter  1953 

SOME  OBSERVATIONS  ON  HUMAN  TOLERANCE  TO  ACCELERATIVE  STRESS  PHASE 
II.  PRELIMINARY  STUDIES  ON  PRIMATES  SUBJECTED  TO  MAXIMUM  SIMPLE 
ACCELERATIVE  LOADS 

J.  of  Aviation  Medicine  24(5) : 377-392  October  1953 


ABSTRACT:  Preliminary  experimentation  has  been  carried  out  to  study  the  tolerance 

of  a  chimpanzee  to  loads  calculated  to  give, a  safety  factor  of  greater  than  ,2.5 
to  3.0  for  human  work.  From  these  studies,  it  has  been  possible  to  extrapolate 
and  to  predict  that  the  human  tolerance  to  transverse  accelerative  stress  of 
15  G  for  five  seconds  in  either  the  prone  or  supine  position  is  below  the  ultimate 
rupture  points  for  the  various  mechanical  systems  of  the  body.  From  a  study  of 
the  effects  of  40  positive  G  for  fifteen  seconds  upon  the  chimpanzee,  it  was 
found  that  severe  accelerative  shock  was  produced  --  which  was  irreversible. 

There  was  no  rupture  of  the  skeletal,  visco-elastic  or  vascular  systems.  It  is 
believed  that  accelerative  stress  of  15  negative  G  applied  for  a  duration  of 
up  to  five  seconds  is  in  excess  of  the  safe  human  tolerance  limit. 
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Beckjnan,  E.  L.,  T.  D.  Duane,  J.  E.  Ziegler,  &  H.  N.  Hunter  1953  SOME  OBSERVA¬ 
TIONS  ON  HUMAN  TOLERANCE  TO  ACCELERATIVE  STRESS.  IV.  HUMAN  TOLERANCE  TO  HIGH 
POSITIVE  G  APPLIED  AT  A  RATE  OF  5  TO  10  G  PER  SECOND.  (Naval  Air  Development 
Ctr.,  Johnsville,  Pa.)  NADC  MA-5302,  ASTIA  AD-20  520. 
abo  <J.  Med .  25(1):  50-65,  Feb.  1954 


ABSTRACT:  11  subjects  were  exposed  to  high  positive  accelerations  (3-5  g)  on  the 
centrifuge,  and  the  durations  of  the  loads  required  to  produce  unconsciousness 
were  measured.  The  time  required  to  produce  unconsciousness  was  longer  at  low 
levels  and  shorter  at  high  levels  of  acceleration.  The  mean  value  for  the  time 
above  3  g  during  the  runs  which  produced  unconsciousness  was  4.2  secs.  After 
unconsciousness  had  been  produced,  the  subjects  returned  to  consciousness  within 
5-10  secs.  '  Unconsciousness  was  not  preceded  by  loss  of  peripheral  vision  and 
blackout  usually  experienced  vrfien  the  exposure  is  to  loads  of  less  than  8  positive 
g.  Unconsciousness  did  not  occur  until  the  arterial  pressure  at  the  base  of  the 
brain  had  dropped  to  zero  (at  a  mean  level  of  5  g).  From  the  data  obtained  it  was 
assumed  that  stasis  of  the  cerebral  circulation  was  produced  by  accelerations  of 
3,  4,  or  5  g.  There  was  no  significant  difference  between  the  duration  of  the 
acceleration  required  to  produce  unconsciousness  at  8,  10,  12,  or  15  g,  if  the 
time  was  measured  as  the  duration  of  the  load  above  3,  4,  or  5  g. 
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Beckman,  E.  L.,  J.  E.  Ziegler,  T.  D.  Duane  &  H,  N,  Hunter  1954  SOME  OBSER¬ 
VATIONS  ON  HUMAN  TOLERANCE  TO  ACCELERATIVE  STRESS.  PHASE  IV.  HUMAN 
TOLERANCE  TO  HIGH  POSITIVE  G  APPLIED  AT  A  RATE  OF  5  TO  10  G  PER  SECOND. 

J.  Aviation  Medicine  25(l):50-66. 

See  also:  (Naval  Air  Development  Ctr. ,  Johnsville,  Pa.)  NADC-M.\-5302 . 

ABSTRACT:  Eleven  volunteer  human  subjects  were  exposed  to  high  positive  G  loads 
and  the  durations  of  the  loads  required  to  produce  unconsciousness  were  measured. 
The  data  obtained  in  these  experiments  were  analyzed  on  the  basis  of  the  assump¬ 
tion  that  stasis  of  the  cerebral  circulation  was  produced  by  accelerative  loads 
of  either  3,  4  or  5  G.  On  this  basis,  it  was  found  that:  (a)  the  duration  of 
the  stasis  of  the  cerebral  circulation  which  produced  unconsciousness  was  shorter 
by  two  to  three  seconds  than  the  mean  time  required  to  produce  unconsciousness 
by  1  G  by  occlusion  of  the  vertebral  and  carotid  arteries  with  a  cervical  cuff, 
reported  by  Rossen,  and  (b)  that  there  was  "o  statistically  significant  difference 
between  the  duration  of  the  acceleration  required  to  produce  unconsciousness  at 
8,  10,  12,  and  15  positive  G,  if  the  time  was  measured  as  the  duration  of  the 
load  above  3,  4,  or  5  G.  The  shorter  duration  of  cerebrovascular  stasis  required 
to  produce  unconsciousness  at  8,  10,  12,  and  15  positive  G  was  explained  on  the 
basis  that  the  high  positive  G  loads  cause  the  capillary  bed  to  he  partially 
drained  of  blood.  The  total  quantity  of  blood  entrapped  within  the  brain  after 
cerebrovascular  stasis  has  been  produced  by  high  accelerative  loads  would  be 
smaller  than  the  quantity  of  blood  entrapped  withing  the  brain  by  occlusion  of 
the  carotid  and  vertebral  arteries.  If  the  oxygen  content  of  the  bloods 
were  approximately  the  same  in  both  cases,  then  the  time  to  unconsciousness 
when  circulatory  stasis  of  the  brain  was  produced  by  high  positive  G  loads  would 
be  shorter  than  when  stasis  was  produced  by  occlusion  of  the  vessels  by  a 
cervical  cuff  because  of  the  difference  in  the  quantities  of  the  entrapped 
_ blood. . -  .  -  _  -  -  -  - 


Beckman,  E.L.  &  H.L.  Ratcliffe  1955  A  POST-MORTEM  STUDY  OF  RHESUS 

MONKEYS  (MACACA  MULAITA)  AT  INTERVALS  AFTER  STtr'.lV  OR  REPEATED  H^PCSHRE 
TO  NEGATIVE  ACCELERATION.  (U.S.  Naval  Air  Development  Center,  Johnsville, 
Pa.)  Rept.  No.  NADC-MA-550A ,  26  May  1955.  ASTIA  AD  67  387 
See  also  J.  Aviation  Med.  27(2) : 117-130.  1956. 

SUMMARY;  Twenty-two  monkeys,  with  appropriate  controls,  were  subjected  to  one 
or  more  exposures  of  negative  acceleration  (12,  32,  or  40  G)  and  killed  15 
minutes  to  90  days  later.  The  results  of  these  experiments  suggest  that 
current  histological  techniques  offer  little  promise  of  explaining  the  effects 
of  negative  acceleration  upon  the  functions  of  the  brain.  Scattered  capillary 
hemorrhages  and,  occasionally,  edema  were  tbe  only  lesions  that  might  be  related 
to  acceleration.  Thrombus  formation,  especially  in  the  vessels  of  the  lungs, 
commonly  followed  negative  acceleration,  and  can  account  for  the  development 
of  ede.na  and  repeatedly  to  negative  acceleration  developed  increased  tolerance, 
and  in  them  the  adrenal  cortex  was  hypertrophied.  (AMAL) 


Beckman,  E.L.,  and  H.L.  Ratcliffe,  1956  A  POST-MORTEM  STUDY  OF  RHESUS 
MONKEYS  AT  INTERVALS  AFTER  SINGLE  OR  REPEATED  EXPOSURE  TO  NEGATIVE 
ACCELERATION,  J.  Aviation  Med.  27(2) : 1 17- 130 . 

See  also  NADC-MA-5504,  ASTIA  AD  67  387 

SUIJ'ARY:  Twenty-two  monkeys  were  subjected  to  one  or  more  exposures  of 
negative  acceleration  (12,  32  or  40  g)  and  killed  fifteen  minutes  to  ninety 
days  later.  Their  tissues  were  compared  to  those  of  four  normal  monkeys  and 
of  five  monkeys  that  had  received  equivalent  exposures  to  positive  accelera¬ 
tion.  These  examinations  suggest  that  current  histological  techniques  offer 
little  promise  of  explaining  the  direct  effects  of  negative  acceleration  upon 
the  functions  of  the  brain. 

In  terms  of  survival,  however,  edema  and  hemorrhage  into  the  lungs  seemed  more 
important  than  changes  in  the  functions  of  the  brain.  Moreover,  escape  of 
fl]Lild  and  blood  into  the  alveolar  spaces  of  the  lungs  became  more  conspicuous 
thirty  to  ninety-six  hours  after  acceleration,  and  may  be  attributed  to  the 
effects  of  thrombi  that  developed  in  the  vascular  tree  of  the  lungs  during 
and  immediately  following  exposure. 

Repeated  exposure  to  negative  acceleration  was  followed  by  the  development 
of  increased  tolerance,  as  indicated  by  lessening  edema  and  hemorrhage  into 
the  ext ra -crania  1  tissues  of  the  head  and  face  as  the  series  of  exposures 
progressed.  The  adrenal  cortex  of  these  animals  was  hypertrophied. 
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Beckman,  E.,  D.C.  McNutt,  &  J.S.P.  Rawlins  1958  USE  OF  THE  STANDARD 
EJECTION  SEAT  SYSTEM  AS  A  MEANS  OF  ESCAPE  FROM  SUBMERGED  AIRCRAFT. 
(RAF,  Institute  of  Aviation  Medicine,  Famborough)  FPRC  Rept.  10A9, 
May  1958.  ASTIA  AD  201  166. 


ABSTRACT:  The  feasibility  of  using  the  standard  Martin-Baker  ejection  seat 
system  was  assessed.  Results  indicated  that  when  the  canopy  is  open  or  off, 
escape  from  submerged  aircraft  can  best  be  accomplished  by  climbing  out, 
inflating  the  Mae  West,  and  making  a  free  ascent.  The  forces  which  act  upon 
the  aircrew  in  using  either  the  60  or  80  fps  ejection  seat  system  (type  1, 

2a,  3,  and  A  guns)  for  escape  from  a  submetged  aircraft  are  tolerable.  The 
hazards  involved  in  ejection  through  a  Seahawk  type  canopy  when  submerged  are 
within  the  acceptable  limits  of  a  survival  procedure. 

The  present  standard  seat  ejection  guns  will  neither  fire  after  the  firing 
head  has  been  submerged  in  water  for  more  than  a  few  seconds  nor  will  it  fire 
properly  after  the  barrel  of  the  gun  has  been  immersed  in  water  for  half  a 
minute.  The  escape  from  a  sinking  aircraft  should  be  carried  out  before  the 

•^J^craft  sinks  to  100  ft.  although  safe  escape  is  theoretically  possible 
down  to  depths  of  300  feet. 
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Beckman,  E.L.  1959  ESCAPE  FROM  DITCHED  AIRCRAFT:  Evaluation  of  the 
factors  which  affect  survival  in  a  ditching  accident  in  current 
operational  aircraft  with  recommendations  for  increasing  the  rate 
of  survival.  (RAF,  Institute  of  Aviation  Medicine,  Famborough) 

FPRC  1094  iv.  Mar.  1959.  ASTIA  AD  243  788 

ABSTRACT:  The  probability  of  aircrew  making  a  safe  escape  after  a  ditching 
accident  by  using  "manual"  escape  procedures  is  assessed;  these  procedures 
are  shown  to  be  inadequate  for  escaping  from  modern  jet  aircraft;  and  the 
use  of  the  ejection  seat  to  assist  escape  from  a  sinking  aircraft  is  evaluated 
and  recommended.  A  research  programme  is  proposed  for  accumulating  data  on 
ditching  accidents;  this  includes  the  measurement  of  accelerations  to  which 
the  aircrew  are  subjected  during  ditching  and  the  measurement  of  the  sinking 
dharacteristics  of  aircraft  when  subjected  to  realistic  ditching  conditions. 

The  results  obtained  should  permit  an  accurate  evaluation  of  the  effectiveness 
of  the  present  methods  of  escape  from  ditched  aircraft.  An  engineering 
development  programme  is  proposed  for  providing  a  buoyancy  system  for  the 
entire  airframe  in  some  cases,  for  the  ejection  seat  in  others,  and  for  modify¬ 
ing  the  ejection  seat  firing  system  so  as  to  ensure  that  it  functions  under 
water  in  addition  to  providing  a  slower  ejection  velocity,  when  used  for  escape 
from  a  ditched  aircraft. 
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Beckman,  E.  L.  1960  ESCAPE  FROM  DITCHED  AIRCRAFT:  TIME  REQUIRED  BY  AIRCREW 

FOR  ESCAPE  FROM  A  DITCHED  AIRCRAFT  WHILE  USING  THE  AIRCRAFT  OXYGEN  EQUIPMENT 
FOR  BREATHING.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  1074 
Jan.  1960  .  ASTIA  AD  239  037  v 

Summary:  Tests  to  evaluate  problems  of  pilot  escape  from  ditched  aircraft  were 
carried  out,  using  a  Meteor  Mk  9  fuselage  with  subjects  wearing  flying  clothing 
and  using  Mk  17  D  oxygen  regulators  and  both  the  A13A1  and  P  type  oxygen  masks. 

The  times  required  by  aircrew  subjects  to  escape  from  the  cockpit  in  air  were 
compared  with  the  times  required  to  escape  from  the  cockpit  when  upright  and 
inverted  in  8  feet  of  water.  The  subjects  required  $171  more  time  to  escape  from 
the  aircraft  when  upright  in  water  and  8771  more  time  to  escape  when  the  fuselage 
was  inverted  in  water  than  when  the  same  escape . procedure  was  carried  out  in  air. 
The  17D  type  pressure  demand  regulator  when  switched  to  10071  oxygen,  coupled  with 
the  oxygen  pressure  reducer  and  A13A1  oxygen  mask  were  found  to  function 
adequately  for  underwater  breathing  in  all  tests.  All  subjects  were  able  to  carry 
out  normal  respiration  when  the  cockpit  was  in  the  upright  position.  When  the 
cockpit  was  inverted  it  was  necessary  for  the  subjects  to  augment  the  supply  of 
oxygen  from  the  regulator  by  depressing  the  emergency  button.  In  this  manner 
respiration  was  adequate  for  all  subjects  with  the  cockpit  in  the  inverted 
position. 

The  most  significant  finding  was  that  all  subjects  required  a  short  familiarisation 
and  training  period  on  the  use  of  the  oxygen  equipment  underwater  before  they 
could  satisfactorily  utilize  the  equipment.  After  the  subjects  had  mastered  the 
breathing  technique  for  using  the  demand  oxygen  systems  underwater,  the  escape 
procedures  were  efficiently  and  safely  carried  out. 

Some  subjects  fouled  on  the  parachute  harness,'  restraint  harness  or  personal 
survival  pack  in  the  process  of  escape.  It  was  found  that  when  the  dinghy  pack 
was  attached  to  the  life  saving  waistcoat  by  the  long  lanyard  alone,  the  dinghy 
pack  invariably  became  fopled  on  the  parachute  harness  so  that  the  dinghy  had  to 
be  detached  before  the  escape  could  be  completed. 

On  the  basis  of  these  findings,  the  problems  of  escape  from  a  ditched  aircraft 
have  been  re-evaluated  and  recommendations  are  made  as  to  the  procedure  for 
escape  with  regard  to  various  conditions  of  the  aircraft  in  water.  (AUTHOR) 
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Beckman,  E.L.,  T.D.  Duane  &  K.R.  Cobum  1961  LIMITATION  OF  OCULAR  MOTILITY 
AND  PUPILLARY  DILATATION  IN  HUMANS  DUE  TO  POSITIVE  ACCELERATION. 

(Naval  Air  Development  Center,  Johnsville,  Pa.)  Rept.  No.  NADC-MA-6140, 

12  December  1961.  ASTIA  AD  270  281 


ABSTRACT:  In  a  search  for  a  reproducible  and  objective  endpoint  for  measure¬ 
ment  of  reaction  to  positive  acceleration,  it  was  observed  that  volitional 
ocular  motility  disappeared  at  approximately  the  same  magnitude  of  acceleration 
that  produced  a  loss  of  peripheral  vision.  It  was  disclosed  that  trained 
centrifuge  subjects  could  rotate  their  eyes  after  losing  peripheral  vision  but 
in  an  ataxic  manner.  The  optokinetic  reflex  seemed  to  disappear  concomitantly 
with  limitation  of  ocular  motility  (LOMA) .  The  ability  to  follow  a  moving 


98 


target  was  also  lost  after  peripheral  vision  failed.  Progressive  pupillary 
dilatation  was  observed.  The  phenomena  were  also  tested  while  30-35  mm  Hg  nega 
tive  pressure  was  applied  over  the  eyes  by  use  of  a  modified  underwater 
swimmer  s  mask.  With  this  technique,  vision  after  blackout  (loss  of  central 
and  peripheral  vision)  during  acceleration  was  restored  almost  to  normal.  The 
volitional  eye  movements  likewise  returned  to  normal.  Tne  optokinetic  reflex 
was  likewise  returned  to  normal.  The  optokinetic  reflex  was  likewise  restored 
as  v;as  the  target  following  reflex.  Target  following  reflex.  The  pupils, 

however,  remained  dilated.  It  is  concluded  that  there  is  a  cerebral  cortical 
dysfunction  which  occurs  during  exposure  to  positive  acceleration  at  levels 
which  cause  blackout.  (Author) 
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Beckman,  E.  L.  1962  BIODYNAMIC  PROBLEMS  OF  HUMAN  SPACE  FLIGHT 

In  Barbour,  A.  B.  &  H.  E.  Whitt ingham,  eds . ,  Human  Problems  of  Supersonic 
and  Hypersonic  Flight  (New  York,  Oxford,  London,  Paris:  Pergamon  Press, 
1962),  pp.  113-128 
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Beckman,  E.L.,  et  al.  1962  LIMITATION  OF  OCULAR  MOTILITY  AND  PUPILLARY 
DILATATION  IN  HUMANS  DURING  POSITIVE  ACCELERATION. 

In  Armand  Mercier,  ed.  Visual  Problems  In  Aviation  Medicine 
(New  York:  Pergamon  Press,  1962)  pp.  17-25. 

See  also  (U.S.  Naval  Air  Div.  Otr.,  Johnsville,  Pa.)  NADC-MA-6140 
,  ASTIA  AD  270  281 

ABSTRACT:  An  objective  test  to  deten.ine  the  functional  state  of  the  central 
nervous  system  during  positive  acceleration  was  evolved,  based  on  the  limita¬ 
tion  of  ocular  motility  (LOMAO.  Normal  subjects  demonstrated  LOMA  during 
positive  acceleration  on  ,a  centrifuge  at  a  g  level  between  the  subjective 
sensations  of  greyout  aiid  blackout.  At  this  point,  which  varied  from  3.5  to 
7.0  g  in  individual  subjects,  the  eyes  came  to  rest  in  the  primary  position. 
Trained  centrifuge  subjects  could  overcome  LOMA  by  voluntary  effort,  indica¬ 
ting  that  the  lower  motor  neurons  to  the  extraocular  muscles  remain  functional 
However,  these  voluntary  movements  were  ataxic,  probably  because  of  a  loss  of 
sensory  feedback  from  the  retina.  As  positive  acceleration  increased,  the 
pupils  dilated  with  concomitant  loss  of  peripheral  vision,  reaching  a  maximum 
with  loss  of  central  vision.  Vertical  nystagmus  was  observed  during  high 
rates  of  change  of  acceleration,  and  the  optokinetic  response  did  not 
continue  during  blackout.  When  negative  pressure  was  applied  to  the  orbit 
(using  a  modified  skin-divers  mask)  during  LOMA,  vision  and  optokinetic 
responses  were  restored,  the  voluntary  ataxic  movements  became  coordinated, 

and.  the  pupils  remained.  part-ialljLdilated^ _ ^The^usuaL-pupillary  dilation _ 

during  blackout  was  prevented  by  local  application  of  pilocarpine,  but  not 
by  morphine.  These  results  indicate  that  LOMA  is  due  to  cerebral  hypoxia 
which  causes  a  dysfunction  of  normal  oculomotor  and  pupillary  control  systems. 
Therefore,  the  observations  of  LOMA  and  pupillary  dilation  can  be  used  to 
objectively  evaluate  cerebral  response  to  positive  acceleration. 
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Beclis,  Chester  C.  1945  ACCELERATION  TRANSVERSE.  (Natl.  Research  Coimcll, 
Dlv.  of  Medical  Sciences)  Rept.  Mo.  418. 
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Becks,  C.  C.  1958  MAN'S  ABILITY  TO  WITHSTAND  TRANSVERSE  ACCELERATION 
IN  THE  SITTING  POSITION 

(Mayo  Aero  Medical  Unit,  Rochester,  N.  Y.)  ASTIA  AL  204991 


Seeding,  Capt .  Eli  L.,  Jr.  1957  DAISY  TRACK  AND  SUPPORTING  SYSTEMS 
(Air  Force  Missile  Development  Center,  Holloman  AFB,  New  Mex.) 

HADC  TN  57-8,  June  1957.  ASTIA  AD  113  038 


ABSTRACT:  The  equipment  design  and  function,  and  the  test  sequence  of  the 
Daisy  Track,  a  120  ft  catapult  sled  track  and  braking  system,  are  described. 
The  results  of  a  test  run,  the  details  of  the  construction,  and  photographs 
of  the  Daisy  Track  are  appended. 


Beeding,  E.  L.,  Jr.  1957  DAISY  TRACK  TESTS,  18  APRIL  -  11  JUNE  1957. 
(USAF  Missile  Development  Center,  Holloman  AFB,  N.  Mex.)  Pro j .  7850, 
Test  Rept.  No.  6,  10  Sept.  1957. 


ABSTRACT:  The  purpose  of  the  program  being  conducted  on  the  Daisy  Track  is  to 
determine  human  tolerances  to  linear  decelerative  forces  in  all  planes  of  body 
orientation.  This  is  a  continuing  program  due  to  the  many  possible  combinations 
of  magnitude,  rate  of  application,  and  duration  of  force  with  changes  in  body 
orientation.  Complete  evaluation  of  these  variables  using  human  and  animal  sub¬ 
jects  will  provide  necessary  criteria  used  in  the  design  of  aircraft.  The  series 
of  tests  described  in  this  publication  was  conducted  in  order  to  determine  the 
effect  of  impact  forces  of  15  g  magnitude  applied  at  the  rate  of  200  g/sec  per 
second  on  volunteer  human  subjects  oriented  at  various  degrees  with  respect  to  the 
acceleration-deceleration  vector.  Subjects  were  lying  on  their  right  side. 

(CARD 
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The  Human  Disorientation  Device  will  allow  medical  research  in  the  field  of 
sensory  responses  to  angular  acceleration,  vertigo,  and  similiar  phenomena 
required  for  an  analysis  of  human  behavior  and  human  performance  limitations 
in  the  rapid  maneuvering  (spin  and  tumbling,  etc.)  of  high-speed  aircraft  and 
spacecraft. 
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Acker,  L.W.,  D.O.  Black  &  J.C.  Moser  1957  ACCELERATIONS  IN  FIGHTER- 
AIRPLANE  CRASHES.  (National  Advisory  Committee  for  Aeronautics, 
Washington,  D.C.)  NACA  RM  E57G11,  4  Nov.  1957.  ASTIA  AD  145  792 

ABSTRACT:  Full-scale  crashes  were  conducted  with  FH-1  jet  fighter  airplanes 
under  circumstances  approximating  those  observed  in  the  military  service. 

These  crashes  simulated  unflared  landings  at.  impact  angles  of  18°,  22°,  and 
270,  a  grouqd  cart  wheel,  and  a  ground  loop.  The  magnitude,  duration,  and 
direction  of  the  crash  accelerations  were  measured  on' the  airplane  structure 
and  on  an  anthropomorphic  dummy  installed  in  the  cockpit.  The  accelerations 
measured  are  compared  with  existing  data  on  human  tolerance  to  the  sudden  loads 
that  occur  in  crashes  to  see  %rtiether  the  human  tolerance  had  been  exceeded. 
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Ackerman,  M.  1959  AN  INTEGRATED  SPACE-FLIGHT  SIMULATOR. 
IRE  Trans.  Military  Electronics.  MIL-3(3) :92 -98 . 


ABSTRACT:  The  application  of  a  flight  simulator  in  the  engineering  and  develop¬ 
ment  of  a  space  cabin  or  capsule  is  discussed.  Those  elements  of  the  space 
environment  which  might  physiologically  or  psychologically  affect  the  pilot  or 
crew  are  reviewed  in  terms  of  the  following  systems:  propulsion,  flight, 
internal  environment,  communication,  and  navigation.  A  proposed  flight  simula¬ 
tor  is  described  which  will  integrate  the  physiologic  and  psychologic  effects 
of  these  systems  and  thereby  provide  a  complete  environment  for  experimentation. 
Early  phasing  of  the  integrated  simulator  with  the  space  vehicle  is  suggested 
as  a  better  foundation  for  design  of  the  space  cabin  or  capsule  than  sole 
dependence  on  feedback  from  early  flights. 
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Adams,  C.C.  et  al.  1958  SPACE  FLIGHT. 
(New  York:  McGraw-Hill  Book  Co.) 


ABSTRACT:  This  book  is  designed  to  give  a  complete,  well-rounded  account  of 
(1)  the  history  and  background  of  the  astronaut ical  sciences,  (2)  the  many 
subsidiary  fields  that  compose  these  sciences,  (3)  detailed  information  on 
many  of  the  most  important  world-wide  developments  of  astronautlcal  signifi¬ 
cance.  It  is  further  intended  to  offer  exceptionally  complete  coverage  of 
Introductory  space-flight  material,  as.sess  the  present  state  of  the  art,  and 
present  a  penetrating  look  into  the  future  potentials  of  Astronautics. 


7 


-  3  - 


Adams,  C.  R.  1963  LUNAR  LANDING  VEHICLE  HELICOPTER  LANDING  SIMULATION  STUDY. 

(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 

Hllton  Hotel,  Los  Angeles,  Calif.,  April  29-May  2,  1963) 

ABSTRACT:  A  simulated  hover-to-touchdown  landing  by  helicopter  on  the  lunar  sur¬ 

face  was  the  subject  of  this  study.  The  dual  purpose  was  to  determine  the  hover- 
to-touchdown  time  necessary  for  the  Lunar  Landing  Vehicle  under  manual  control, 
and  also  to  define  qualitatively  on  the  basis  of  nominal  translational  velocities 
a  reasonable  value  of  distance  from  hover  point  to  suitable  landing  site.  The 
test  vehicle,  a  Sikorsky  S-58  helicopter, followed  the  planned  trajectory  as  closely 
as  possible.  Each  of  the  eight  test  subjects  made  eight  runs  from  various  direc- 
tions  over  a  rough  type  of  terrain  approximating  that  thouglit  to  exist  on  the  lunar 
surface.  To  obtain  earth-shine  values  equivalent  to  lunar  surface  illumination 
these  tests  were  conducted  at  noon  with  the  subjects  wearing  dark  goggles.  The 
landing  area  was  made  clearly  visible  to  the  subjects  five  seconds  before  the 
initial  hover  point  was  reached  so  that  the  landing  site  could  be  selected.  Time 
and  distance  were  recorded  from  hover  to  touchdown.  Test  program  results  Indicated 
that  the  LLV  would  be  able  to  land  within  a  specif ied  number  of  seconds  if  the 
first  landing  site  proved  suitable,  whereas  marginal  landing  time  must  be  allowed 
if  an  alternate  site  had  to  be  selected  and  traversed.  Based  on  these  findings  a 
hover  time  was  recommended  for  the  lunar  landing  maneuver.  (Auiho*-) 
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Adams,  J.C.  1941  AVIATION  MEDICINE  AND  NEW  STRESSES  IN  FLYING. 

J.  Term.  Med.  Ass .  34:423-427 


ABSTRACT:  Because  methods  of  warfare  are  progressive,  it  is  necessary  that 

medicine  in  warfare  be  equally  progressive.  A  historical  contrast  between 
the  picture  of  aviation  in  the  last  World  War  with  that  of  today  points  out 
the  tremendous  role  aviation  has  come  to  play  in  the  present  war.  At  the 
present  time,  problems  such  as  those  associated  with  extreme  altitudes,  high¬ 
speed,  night  operations  and  personal  problems  are  among  those  facing  pilots. 
The  Navy  school  of  aviation  medicine  at  Pensacola,  Florida,  will  he  a  center 
to  train  flight  surgeons  on  the  Importance  in  correct  selection  and  care  of 
pilots. 
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Adamson,  D.  1962  THE  GRAVITATIONAL  FIELD  ENVIROM-ENT  OF  AN  EARTH 
SATELLITE.  (National  Aeronautics  ano  .Space  Administration, 
Washington,  D.C.)  NASA-TN-D  1270  August  1962. 
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Ades,  Harlow  W.  1961  ELECTROENCEPHALOGRAPHIC  FINDINGS  IN  RELATION  TO  EPISODES 
OF  ALTERED  CONSCIOUSNESS  IN  AVIATORS 

U.S,  Naval  School  of  Aviation  Medicine,  Pensacola,  Florida  Project  MR005.13- 
3001,  Subtask  1,  Report  No.  3  ASTIA  AD  257  274 

ABSTRACT;  Observations  of  aviators  who  had  had  unexplained  lapses  of  consciousness 
while  piloting  aircraft  led  to  the  electroencephalographic  exploration  of  these 
individuals  and  of  the  possible  relationship  between  this  clinical  phenomenon 
and  unexplained  aircraft  accidents.  Four  types  of  EEG  deviation  from  normal 
were  identified  as  correlating  with  incidence  of  unconscious  episodes  in  pilots 
with  or  without  accident.  The  occurrence  in  vario.us  groupings  of  such  pilots 
was  compared  to  the  incidence  of  occurrence  in  a  group  of  1375  aviation  candidates 
The  relative  significance  of  the  various  factors  and  the  future  refinement  of 
criteria  are  discussed  in  relation  to  etiology  of  unconscious  episodes  and  the 
possible  use  of  electroencephalography  as  a  selection  criterion,  use  of  which 
might  reduce  the  number  of  aircraft  accidents.  It  is  recommended  that  a  baseline 
EEG  be  done  on  each  aviation  candidate,  preferably  at  the  end  of  the  pre-flight 
phase  or  during  the  early  phases  of  flight  training.  It  is  further  recommended 
that  special  procedures  for  activAting  abnormal  EEG  patterns  be  carried  out  on 
aviation  candidates  whose  baseline  EEG  gives  reason  for  suspicion. 

11 

Adey,  W.R.  1961  ASPECTS  OF  BRAIN  PHYSIOLOGY  IN  THE  SPACE  ENVIRONMENT. 

In  Symposium,  Brain  Functions  and  Space,  I.  Cortical  Excitability 
(Brain  Research  Institute,  University  of  California,  Los  Angeles,  1961) 

In  press. 
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Adey,  W.R.  et  al  1961  EEG  RECORDS  FROM  CORTICAL  AND  DEEP  BRAIN 
STRUCTURES  DURING  CENTRIFUAL  AND  VIBRATIONAL  ACCELERATIONS  IN  CATS  AND 
MONKEYS. 

IRE  Trans.  Biomed  Electronics  8:182-188,  July  1961. 


ABSTRACT:  Electroencephalographic  records  have  been  taken  from  deep 

regions  of  the  brains  of  cats  and  monkeys  with  chronically  implanted 
electrodes  during  centrifugal  and  shaking  accelerations  comparable  to 
booster  forces.  Histological  and  X-ray  controls  have  indicated  that 
displacement  of  the  electrodes  does  not  occur,  and  that  dama  ;e  to  brain 
tissue  is  comparable  with  nonaccelerated  animals.  A  trans is .orized  EEG 
amplifier  suitable  for  recording  in  satellite  biopack  environments  has 
been  developed. 

In  centrifuge  tests,  transverse  accelerations  up  to  8  G  were  associated . 

with  rhythmic  "arousal"  patterns  of  slow  waves  in  hippocampal  regions  of 
the  temporal  lobe  during  increasing  or  decreasing  acceleration.  Longitudi¬ 
nal  accelerations  between  5  and  6  G  produced  blackouts  after  30  to  40 
seconds,  with  flattening  of  EEG  records,  and  frequently  with  induction  of 


epileptic  seizure  activity  in  temporal-lobe  leads.  Shaking  tests 
suggested  that  vibrational  acceleration  nay  be  associated  with  the 
intermittent  'driving"  of  the  cerebral  rhythms,  in  a  fashion  resembling 
photic  driving,  at  shaking  rates  from  11  to  15  cps,  and  from  22  to  30 
cps . 


Adey,  W.R.  1962  POTENTIAL  FOR  TELEMETRY  IN  THE  RECORDING  OF  BRAIN 

waves  from  animals  and  MEN  EXPOSED  TO  THE  STRESSES  OF  SPACE  FLIGHT. 

In  Symposium,  The  Use  of  Telemetry  in  Animal  Behavior  and  Physiology 
(The  American  Museum  of  National  History,  New  York,  1962)  In  press 
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Advisory  Group  for  Aeronautical  Research  &  Development,  Aerospace  Medical 

Panel.  1959  A  GLOSSARY  OF  TERMS  COMMONLY  USED  IN  AVIATION  MEDICINE: 
French-English  and  English-French.  ASTIA  AD  242976. 
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Advisory  Group  for  Aeronautical  Research  and  Develop.  1959  PROCEEDINGS  OF 
THE  NINTH  ACARD  GENERA, I.  ASSEMBLY  (Proces-Verbal  de  La  Neuvlme  Assemblee 
Generals  Do  L'  Agard) 

(Advisory  Group  fot  '•  lautlcal  Research  and  Development,  Paris,  France) 

25  Sept.  1961.  ASHA  AD  26  1  836. 

CONTENTS : 

Review  of  Aeronautical  Research  in  Germany 
Space  Research 

Communication  with  Ballistic  Missiles  and  Satellites 

On  the  Directing  of  Intense  Photonic  Beams  by  Means  of  Electron  Gass  Mirrors 

Aero  Space  Medical 

Avionics 

Combustion  and  Propulsion 
Flight  Test  and  Instrumentation 
Structures  and  Materials 
Wind  Tunnel  and  Model  Testing 
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Seeding,  E.L.,  Jr.  1957  TEST  REPORT  (W  AMPL  SHORT  TRACK  FACILITY. 

(Holloman  Air  Development  Center,  Holloman  AFB,  N.  Mex.)  Pro j .  No.  7850, 
Task  No.  78503,  Jan.  1957 


ABSTRACT:  The  purpose  of  the  program  being  conducted  on  the  Short  Track 
Facility  is  to  determine  human  reactions  to  linear  decelerative  forces  15  to 
200  6  in  magnitude  in  the  range  of  200  to  5000  G  per  second  rate  of  application, 
for  durations  of  from  .010  to  .200  seconds  for  all  planes  of  body  orientation. 

The  series  of  tests  described  in  this  publication  was  conducted  in  order  to 
determine  the  effect  of  impact  forces  of  the  15  G  magnitude  applied  at  the  rate 
of  200  G  per  second  on  volvinteer  human  subjects  oriented  at  various  degrees 
with  respect  to  the  acceleration-deceleration  vector.  Subjects  were  lying  on 
their  right  side  and  facing  aft.  (CARl) 


Seeding,  E.L.,  J.P,  Stapp,  and  R.R.  Hessberg  1957-59  DAISY  TRACK  TEST. 
(Complete  series  of  reports,  Air  Force  Dev.  Center,  Holloman  AFB, 

New  Mexico)  April  1957  -  Dec.  1959 


Seeding,  E.  L.,  Jr.  1958  DAISY  TRACK  TESTS,  13  JUNE  1957  -  17  DEC.  1957 

(USAF  Missile  Development  Center,  Holloman  AFB,  N.  Mex.)  Project  No.  7850, 
Test  Rept .  No.  7,  March  1958 


ABSTRACT:  The  purpose  of  the  program  being  conducted  on  the  Daisy  Track  is  to 
determine  human  tolerances  to  linear  decelerative  forces  in  all  planes  of  body 
orientation.  This  is  a  continuing  program  due  to  the  many  possible  combinations 
of  magnitude,  rate  of  application,  and  duration  of  force  with  changes  in  body 
orientation.  Complete  evaluation  of  these  variables  using  human  and  animal  sub¬ 
jects  will  provide  necessary  criteria  used  in  the  design  of  aircraft.  The  series 
described  in  this  publication  was  conducted  in  order  to  determine  the  effect  of 
impact  forces  up  to  40  g  magnitude  applied  at  rates  of  onset  up  to  3000  g/sec  on 
volunteer  human  subjects  oriented  at  various  degrees  with  respect  to  the  accelera 
tion-deceleration  vector.  (CARI) 
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Seeding,  E.L.,  Jr.  &  R.R.  Hessberg,  Jr.  1958  DAISY  TRACK  TESTS  271-337; 

RUN;  4  FEB.  -  19  MAY  1958.  (USAF  Missile  Development  Center,  Holloman  AFB, 
N.  Mex.)  Proj.  No.  7850,  Test  Rept.  No.  8,  Nov.  1958. 


ABSTRACT:  The  program  conducted  on  the  Daisy  Track  is  designed  to  determine 
human  tolerances  to  linear-deceleration  forces  in  all  planes  of  body  orientation. 
This  is  a  continuing  program  because  of  the  many  possible  combination^  of 
magnitude,  rate  of  application,  duration  of  force,  and  Changes  in  body  orienta¬ 
tion.  Complete  evaluation  of  these  variables,  obtained  by  testing  human  and 
animal  subjects,  will  provide  necessary  criteria  for  use  in  designing  aircraft 
and  space  vehicles.  The  series  of  tests  reported  in  this  publication  was 
conducted  to  determine  the  effects  of  up  to  80  g  impact  forces  being  applied  to 
volunteer  human  and  animal  subjects  at  onset  rates  of  up  to  4000  g  per  second, 
while  the  subjects  were  oriented  to  the  acceleration-deceleration  vector  at 
various  degrees.  (CAR!) 
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Beeding,  E.L. ,  Jr.  1959  DAISY  TRACK  TESTS  -TEST  NUMBERS;  338  -  519 

22  MAY  1958  -  9  JULY  1959.  (USAF  Missile  Development  Center,  Holloman 
AFB,  N.  Mex.)  Project  7850,  Task  78503,  Dec.  1959. 


ABSTRACT:  The  program  conducted  on  the  Daisy  Track  is  designed  to  determine 
human  tolerances  to  linear-deceleration  forces  in  all  planes  of  body  orienta¬ 
tion.  This  is  a  continuing  program  because  of  the  many  possible  combinations 
of  magnitude,  rate  of  application,  duration  of  force,  and  changes  in  body 
orientation.  Complete  evaluation  of  these  variables,  obtained  by  testing 
human  and  animal  subjects,  will  provide  necessary  criteria  for  use  in  design¬ 
ing  aircraft  and  space  vehicles.  The  series  of  tests  described  in  this  publi¬ 
cation  was  conducted  to  determine  the  effects  of  up  to  80  g  impact  forces  being 
applied  to  volunteer  human  and  animal  subjects  at  rates  of  onset  up  to  10,000 
g  per  second,  while  the  subjects  were  oriented  to  the  acceleration-deceleration 
vector  at  various  degrees.  (CARl) 
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Beeding,  E.  L.,  Jr.  1960  DAISY  DECELERATOR  TESTS,  13  JULY  1959  -  13  APRIL  1960 
(USAF  Missile  Dev(  lopment  Center,  Holloman  AFB,  N.  Mex.)  MDW  Test  Rept.  60-4, 
July  1960 


ABSTRACT:  The  program  conducted  on  the  Daisy  Decelerator  is  designed  to  determine 
human  tolerances  to  linear-deceleration  forces  in  all  plenes  of  body  orientation. 
This  is  a  continuing  program  because  of  the  many  possible  combinations  of  magni¬ 
tude,  rate  of  application,  duration  of  force,  and  changes  in  body  orientation. 


Complete  evaluation  of  these  variables,  obtained  by  testing  human  and  animal  sub¬ 
jects,  will  provide  necessary  criteria  for  use  in  designing  aircraft  and  space 
vehicles.  The  series  of  tests  described  in  this  publication  was  conducted  to 
determine  the  effects  of  up  to  80  G  impact  forces  being  applied  to  volunteer 
human  and  animal  subjects  at  rates  of  onset  up  to  10,000  G  per  second,  while  the 
subjects  were  oriented  to  the  acceleration-deceleration  vector  at  various  angles. 
(CARI) 
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Seeding,  E.L.,  Jr.  and  J.D.  Mosely  1960  HUMAN  DECELERATION  TESTS. 
(USAF  Missile  Development  Center,  Holloman  AFB,  N. Mexico) 
AFMDC-TN-60-2,  Jan.  1960.  ASTIA  AD  234  148 


ABSTRACT:  A  series  of  deceleration  tests  were  conducted  to  determine  human 
tolerance  to  impact  forces  with  the  subject  seated  in  the  backward-facing 
position.  For  healthy  males  seated  in  the  backward -facing  position, 
restrained  with  shoulder  straps,  lap  belt  and  inverted  ''V*'  strap,  the  tolerance 
limit  to  G  forces  of. 04  second  duration  seems  to  be  in  the  area  of  83  G  at 
3800  G/  second. 


303 


Seeding,  E.  L.,  6  J.  D.  Mosely  1960  HUMAN  TOLERANCE  TO  ULTRA  HIGH  G  FORCES 
(Paper,  31st  Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana 
Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 

ABSTRACT:  Using  the  Daisy  Track  at  the  Aeromedical  Field  Laboratory,  Holloman 
Air  Force  Base,  New  Mexico,  as  a  test  facility,  human  volunteer  subjects  were 
exposed  to  forces  of  short  duration  while  seated  in  the  backward  facing  position. 
Subjects  received  from  50  3  to  33  G  without  suffering  any  apparent  permanent 
damage.  Experimental  parameters  such  as  peak  G,  rate  of  onset  of  G  and  duration 
of  G  are  given  for  several  of  these  experiments.  Subjective  reaction  to  these 
various  force  level  is  discussed  accompanied  by  pertinent  comments  on  the  influence 
on  human  tolerance  of  subject  position  and  harness. 
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BeeJliig,  E.  L.,  Jr.  1961  HUMAN  FORWARD  FACING  IMPACT  TOLERANCE 
J.  of  Aerospace  Medicine  32(3): 220,  March  1961. 


ABSTRACT:  A  total  of  fifteen  human  tests  were  done  on  the  Daisy  Decelerator 
in  this  series,  in  which  the  subjects  experienced  "eyeball  out"  decelerations. 
Force  levels  ranged  from  30-40  G  at  rates  of  onset  from  500-1100  G  per  second 
for  total  durations  on  the  order  of  .075  seconds.  The  series  was  terminated 
at  the  40  G  level  when  a  subject  suffered  three  vertebral  compression 
fractures.  This  series  of  experiments  is  discussed  in  detail  and  comments 
made  as  to  possible  causes  of  this  rather  low  tolerance  limit. 
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Seeding,  E.L.  1961  HUMAN  FORWARD  FACING  IMPACT  TOLERANCES. 

(Preprint  of  paper  presented  at  32nd  Annual  Aerospace  Medical  Association 
Convention,  Chicago,  Ill.,  24-27  Apr.  1961) 


ABSTRACT:  A  series  of  tests  with  the  subject  seated  in  the  forward  facing 
(eye-balls  out)  position  were  conducted  on  the  Daisy  Decelerator  in  an  effort 
to  obtain  tolerance  data  for  this  position.  The  tests  were  terminated  when 
a  subject  suffered  three  vertebral  compression  fractures  at  a  peak  of  39.8  G. 

CONCLUSIONS:  1)  That  human  tolerance  to  forward  facing  decelerations  lies 
above  the  40  G  level.  2)  That  testing  in  this  position  should  be  done  with 
relatively  loose  shoulder  straps,  as  suggested  by  Colonel  Stapp's  experience, 
in  an  effort  to  find  this  tolerance  limit.  3)  That  the  human  can  be  considered, 
as  engineers  do,  as  a  simple  mass-spring  system,  but  this  consideration  does 
not  answer  the  question  of  human  tolerance  with  regard  to  internal  organs,  as 
suggested  by  the  heart  difficulties  (nodal  rhythm)  of  the  last  subject 
described.  (AUTHOR) 
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B:eding,  E.L.  1961  HUMAN  IMPACT  STUDIES  BEING  CONDUCTED  AT  HOLLOMAN  AFB, 

NEW  MEXICO 

(panel  Discussion  --  Symposium  on  Impact  Acceleration  Stress,  Brooks  AFB,  Texas, 
Nov.  27-29,  1961) 

ABSTRACT:  Present  work  is  primarily  designed  to  answer  the  vexing  question  of 

which  factors  should  be  considered  in  the  prediction  and  establishment  of  end 
points.  Methodti  being  used  in  these  investigations  will  he  discussed. 

As  is  always  the  case,  adequate  test  equipment  is  prerequisite  to  the 
obtaining  of  finalized  data.  Equipment  in  use,  being  procured, and  envisioned  will 
be  discussed. 

An  outline  of  the  support  being  given  to  the  Aeromedical  Field  Laboratory 
and  other  organizations  in  the  form  of  advice  and/or  testing  will  be  given. 

A  listing  of  key  personnel  at  the  Aeromedical  Field  Laboratory  and  of 
appropriate  publications  will  be  furnished. 
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Seeding,  E.L.,  Jr.  &  J.E.  Cook  1962  CORRELATION  TESTS  OF  ANIMALS  AND  HUMANS 
In  Cragun,  M.^. ,  ed..  The  Fifth  Stapp  Automotive  Crash  and  Field  Demonstration 
Conference.  Sept.  14-16,  1961  (Minneapolis,  Minnesota:  University  of 
Minnesota,  1962)  Pp.  125-129 


ABSTRACT:  Tests  were  conducted  on  swine,  dogs,  bears,  and  chimpanzees  to  determine 
the  correlation  between  tests  of  animals  and  humans.  The  choice  of  test  animal 
obviously  depends  on  many  fac tors--subject  position,  harness,  size  and  weight 
limitations,  test  equipment  available,  need  for  performance  decrement  testing. 
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cost,  etc.  In  general  it  can  be  concluded  that:  (a)  Sophisticated  test  program 
requiring  both  performance  and  proper  weight  di8tribution--chimpanzee.  He  is  an 
excellent  composite  subject  for  preceding  man  into  a  previously  unexplored  and 
potentially  hazardous  area,  (b)  Anatomical  and  physiological  results  sought-- 
American  Black  Bear,  (c)  Small  animal  size  dictated  by  test  equipment- -dog. 

(d)  Swine--Isolated  studies  of  various  visceral  components.  As  an  example, 
specific  studies  of  trauma  to  the  liver  or  kidneys  can  be  done. 
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Beeler.  C.  C.  1942  DATA  ON  ACCELERATIONS  FOR  MEDICAL  RESEARCH. 

(Memo  Rept.  for  Aero  Med.  Lab.,  Wright  Field  (NACA,  Langley  Field,  Va.) 

23  July  1942 

ABSTRACT:  Discussion  and  series  of  graphs  showing  the  time  history  curves  of 
several  aircraft  during  various  maneuvers.  Graphs  were  compiled  from  NACA  fli^t 
tests  from  1927  to  1942.  A  formula  is  given  by  which  approximate  time  histories 
can  be  constructed  for  turns  of  various  amounts  performed  at  varying  speeds  and 
angles  of  hank. 
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Beeler,  D.  E.  1942  DATA  ON  ACCELERATIONS  FOR  MEDICAL  RESEARCH. 

(Aero  Medical  Research  Laboratory  Arny  Air  Forces,  Materiel  Command) 

ASTIA  ATI  16  147. 

SIDIM^RY:  A  scries  of  graphs  is  given  showing  the  time-history  curves  of  acceler¬ 
ations  of  several  airplanes  during  various  maneuvers,  namely,  dive  pull-outs, 
push-downs  from  level  flight,  pull-ups  from  level  flight  and  180  banked  turns. 
The  graphs  have  been  compiled  from  a  number  of  reports  of  flight  tests  conducted' 
by  the  National  Advisory  Committee  for  Aeronautics  at  Langley  Field,  Virginia, 
during  the  period  from  1927  to  1942. 

The  data  of  the  180°  banked  turns  have  been  analyzed  in  some  detail  and  a  formula 
is  given  by  which  approximate  time  histories  can  be  constructed  for  turns  of 
various  amounts  performed  at  varying  speeds  and  angles  of  banks. 
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Beer,  M.,  R.M.  Jayson,  V.E.  Carter,  and  F.H.  Kresse  1961  SURVEY  OF 

ESCAPE  TRAINING  IN  THE  AIR  FORCE.  (USAF,  Wright-Patterson  AFB,  Ohio) 
WADC  TR  No.  60-792.  ASTIA  AD  255917. 

ABSTRACT:  The  present  state  of  the  Air  Force  ejection  training  was  studied 
and  its  contribution  to  the  overall  ejection  problem  was  considered.  Relevant 
information  was  obtained  from  the  literature  on  ejection  training,  training 
films,  aircrew  personnel,  aircrew  personnel  who  have  ejected,  accident  sta¬ 
tistics,  and  escape  training  instructors.  Jhe  results  showed  that  ejection 
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training  is  inad'^quate  in  content  and  frequency.  There  is  a  lack*  of  standard¬ 
ized  regular  training  programs.  Furthermore,  training  media,  such  as  ejection 
seat  trainers  and  films,  leave  much  to  be  desired  in  both  quantity  and  quality. 
Even  more  important,  training  to  reduce  fear  of  and  anxiety  about  ejection  is 
needed.  In  general,  aircrew  personnel  "know"  when  to  eject;  but  hesitate  to 
take  action  because  of  an  inadequate  knowledge  of  procedures  and  an  anxiety 
produced  by  unfamiliarity  with  the  ejection  experience.  Ejection  training  in 
the  Air  Force  is  Inadequate  and  needs  to  be  improved.  (Author) 


Behaguc,  P.  and  jMothon  1937  TROUBLES  DE  LA  VISION  LORS  DES  ACCELERATIONS 
DURANT  LE  VOL:  "L'ANOPSIE  DES  AVIATEURS"  (  Visual  disturbances  following 
accelerations  during  flight:  "Anopsia  of  aviators.") 

Rev,  ncurol..  67:197-201  ,  See  also;  Pr.  Med.  45:752,  1937 


ABSTIviCT;  The  authors  are  concerned  with  "black' vision"  of  aviators,  a  transient 
blindness  occurring  only  with  rapid  variations  in  speed  in  either  direction. 

High  speed  alone  is  not  sufficient  to  produce  the  condition;  the  accelerations, 
most  often  negative,  must  be  of  the  order  of  5  to  6  g.  at  least,  as  below 
that  nothing  happens.  The  unit  of  acceleration  of  a  free-falling  body  being 
9.81  meters  per  second,  it  is  necessary  that  the  speed  pass  from  zero  to  49.05 
or  58.86  m.  per  second  (or  better  that  it  be  reduced  from  this  figure  per  sec.) 
to  cause  "black  vision." 

The  authors  quoted  statements  of  six  or  more  pilots,  racers,  or  stunt  fliers, 
who  have  experienced  this  condition.  Close  turns  also  cause  it,  and  the 
authors  stated  that  centrifugal  force  also  is  an  element  in  the  problem.  They 
believe  this  anopsia  of  aviators  is  due  to  circulatory  disturbance  and  cite 
the  experiments  conducted,  by  Broca  and  Garsaux  in  centrifuging  dogs.  In  order 
to  produce  their  death  it  was  necessary  to  have  accelerations  of  84  to  97  g., 
and  at  autopsy  the  mesenteric  vessels  were  found  distorted  and  dilated  to  the 
size  of  the  little  finger  while  the  brain  was  exsanguinated. 

The  authors  stated  that  as  pilots  they  are  going  to  continue  their  studies  to 
determine  whether  the  condition  is  one  of  cerebralischemia  or  disturbance  of 
the  retinal  dirculation. 
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Behnke,  A.R.  1947  CONCEPTS  DERIVED  FROM  INVESTIGATIONS  PERTAINING 

TO  HIGH  AITITUDE  FLIGHT. 

The  Journal  of  the  American  Medical  Association.  Vol.  133,  No.  7, 

Feb.  15,  1947. 


ABSTRACT:  The  paper  is  an  enumeration  of  sotae  of  the  concepts  and  conclusions 
derived  from  extended  research  programs  of  the  National  Research  Council. 

The  subjects  include:  selection  tests  and  evaluation  of  performance,  body 
composition,  decompression,  anoxia  and  respiration,  acceleration,  and  protectibh 
against  injury. 
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Behnkc,  A.  R.  1950  TRAUMA  DUE  TO  STRESS  AND  PHYSICAL  AGENTS. 
(Mineographed  paper,  with  references)  16  Sept.  1950. 


A3STRj\CT:  The  purpose  of  this  paper  is  to  provide  physicians  with  authorita¬ 
tive  references  concerning  the  traumatic  state  Induced  by  a  variety  of  physical 
agents  and  conditions.  An  outline  Is  made  of  the  following  subjects:  Inter¬ 
relationships,  and  common  pathologic  and  functional  derangements  Induced  by 
various  agents;  tolerance  limits  and  the  range  of  compensation  ro  adaptation 
in  the  face  of  the  operative  stress  prior  to  injury;  and  preventive  and 
therapeutic  measures. 

Preventive  measures,  remarkable  often  In  their  simplicity,  as  the  protection 
against  flash  burns  and  crash  Injury,  await  application  to  decrease  needless 
disability  and  death.  Against  many  of  the  types  of  injury  therapy  is  eneffect- 
ual  or  lacks  specificity.  On  the  other  hand  widely  different  stresses  and 
physical  agents  Induce  similar  gross  physiologic  and  pathologic  alterations. 

The  treatment  of  the  "shock  state"  whatever  the  cause  requires  preparation  and 
materials  that  can  be  provided  for  well  In  advance  by  Judicious  planning.  Mean 
while  the  search  must  continue  to  find  the  specific  cellular  and  tissue  changes 
that  underlie  definitive  therapy. 
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Behr,  K.,  L.  Preber,  &  B.  P.  Silfverskiold  1955  RECORDING  OF  THE  SKlN  RESIS¬ 
TANCE  IN  THERMAL  AND  ROTATORY  STIMULATION  OF  THE  LABYRINTH.  Acta  Psychiatry 
et  Neurology  (Scand.)  30(5) : 741-748 


ABSTRACT:  The  present  investigations  were  designed  by  graphic  recording  of  the 
variations  in  skin  resistance  to  throw  further  light  on  the  nausea  associated 
with  sweating,  etc.,  that  may  attend  rotatory  and  thermal  vestibular  stimulation. 
A  specially  designed  apparatus  was  employed  for  recording.  About  fifty  patients 
were  investigated. 

Vertigo  Induced  by  slight  rotatory  stimulation  (cupulometry )  was  sometiiAes  accom¬ 
panied  by  a  fall  in  skin  resistance  that  was  difficult  to  distinguish  fijom 
nonspecific  falls  due  to  emotional  factors. 

Thermal  stimulation  often,  after  a  latent  period  of  2-3  minutes  producecj  a  pro¬ 
nounced  fall  in  skin  resistance  coincidently  with  nausea.  The  fall  sometimes 
appeared  without  demonstrable  sweating  or  other  objective  signs  of  nausea. 

The  causes  of  this  evidently  characteristic  fall  in  skin  resistance  are  briefly 
discussed.  The  method  employed  here  seems  to  be  serviceable  as  a  simple]  means  of 
recording  vegetative  vestibular  reactions.  (AUTHOR) 
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Beischer,  D.E.  1956  EFFECT  OF  SIMULATED  FLIGHT  STRESSES  ON  THE  CONCENTRATION 
OF  SERUM  CHOLESTEROL,  PHOSPHOLIPID  AND  LIPOPROTEIN 
J.  Avlat.  Med.  27(3):  260-266 


ABSTRACT:,  Sumntarizing  the  findings  of  other  authors  and  the  results  of  the 
present  study,  two  interesting  conclusions  can  be  drawn.  (1)  No  considerable 
increase  of  blood  cholesterol  could  be  observed  under  stress  conditions  likely 
to  occur  in  routine  flying.  The  main  reaction  was  a  slight  continuous  increase 
of  blood  cholesterol  under  the  influence  of  some  stresses.  (2)  The  hypothesis 
of  the  general-adaptation-syndrome,  introduced  by  Selye,  proved  to  be  only  of 
limited  help  in  the  interpretation  of  the  extended  experimental  material.  In 
most  cases  the  sequence  of  shock,  countershock,  and  resistance  phases  could  not 
be  recognized  in  the  form  of  noticeable  changes  of  the  blood  cholesterol 
concentration.  This  experience  demonstrates  that  the  merits  of  a  general 
principle  cannot  replace  a  careful  experimental  study  of  each  single  case  of 
stress. 
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Beischer,  D.E.  1958  LIVING  MATTER  UNDER  HIGH  GRAVITATIONAL  STRESS. 

(Paper,  1958  Meeting,  The  Biophysical  Society,  M.I.T.,  Cambridge,  Mass., 
Feb.  5-7,  1958) 


317 

Beischer,  D.  E.  1958  POTENTTAT TTIES  AND  RAMIFICATIONS  OF  LIFE  UNDER 
EXTRE>E  ENVIRONMENTAL  CONDITI.T.'l, 

J.  of  Aviation  Medicine  29(7) : 500-503,  July  1958 

ABSTRACT:  When  man  ventures  into  space,  he  must  take  with  him  certain  environ¬ 
mental  conditions  necessary  for  life.  One  factor  essential  to  life  is  temperature. 
At  low  temperature,  the  rate  of  life's  chemical  reactions  is  too  sluggish. 

At  high  temperature  the  protein  of  the  enzyme  molecules  is  irreversibly  denatured. 
Other  ohysical  factors  which  assert  an  influence  on  the  processes  of  life  should 
be  considered  also,  and  the  limitations  of  life  under  the  influence  of  these 
forces  collected  and  determined.  Magnetic,  electric,  and  gravitational  forces 
are  of  great  interest  in  this  respect.  Time,  as  a  parameter  of  life,  must  also 
be  investigated.  Not  only  physical  conditions  but  the  chemical  environment 
also  exercises  a  deep  influence  on  the  potentialities  of  life. 


/ 
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BeUcher,  D.  E.,  &  A.  R.  Fregly  1962  ANIMALS  AND  MAN  IN  SPACE:  A  CHRONOLOGY 

AND  ANNOTATED  BIBLIOGRAPHY  THRU  THE  YEAR  1960.  (Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  ONR  Rept .  ACR-64;  USNSAM  Monograph  5*  ASTIA  AD- 
272  581, 

» 

ABSTRACT:  A  bibliography  has  been  compiled  of  literature  in  the  field  of  bio¬ 
astronautics.  This  work  brings  together  for  the  first  time  a  listing  of  all  avail 
able  reports  relating  to  biological  experiments  conducted  during  balloon  and 
rocket  flights,  with  plants,  animals,  and  humans  as  subjects.  This  compilation 
includes  a  listing  of  pertinent  bibliographies,  monographs,  technical  publications 
and  periodicals.  Detailed  tabulations  are  given  of  all  known  balloon  and  rocket 
flights,  including  such  information  as  flight  designation,  location,  type  of 
experiment,  experimental  subjects,  height,  duration,  success  or  failure,  investi¬ 
gators,  and  cross-references  to  literature.  A  selective  subject  index  is 
included,  listing  experimental  material  and  giving  cross-references  to  literature. 
Most  of  the  citations  are  annotated.  (AUTHOR) 
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Bell,  H.  S.,  1962  SUMMARY  AND  EVALUATION  OF  USAF  AIRCRAFT  ACCIDENTS 

AND  FATALITIES  DURING  THE  PAST  FIVE  YEARS.  (Paper  presented  at  the 
Aerospace  Med.  Assoc.  Conf.,  Atlantic  City,  N.  J.,  11  April  1962.) 

ABSTRACT:  A  summary  and  evaluation  of  all  USAF  aircraft  accidents  for  five 
years  are  reviewed.  In  addition,  aspects  of  these  accidents  will  be  analyzed 
in  terms  of  the  cause  factor,  fatalities,  major  injuries,  escape  and  survival. 
(Aerospace  Med.  33(3) :327,  March  1962) 
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Bell,  R.C.  1944  ANALYSIS  OF  259  OF  RECENT  FLYING-BOMB  CASUALTIES. 
British  Medical  Journal  2:689-692,  25  Nov.  1944. 


ABSTR.1CT:  This  is  an  attempt  to  present  a  picture  of  the  recent  flying  air¬ 
raids  as  seen  in  a  small  E.M.S.  hospital.  Those  people  admitted  to  the  hospital 
required  treatment  that  rest  centers  could  not  give.  Air-raid  casualties  may 
be  divided  into  two  great  groups:  (1)  those  who  require  surgical  treatment,  and 
(2)  those  who  do  not.  Those  requiring  surgery  include  the  following  cases: 

-fl)  flying  glass;  (2)  bomb  splinters;  (3)  blast;  (4)  falling  masonry;  and  (5) 
bums.  Those  non-surgical  cases  Included  the  following  ones:  (1)  cases  trans¬ 
ferred  from  ocher  hospitals  and  requiring  food,  clothes,  and  a  wash.  (2)  crip¬ 
pled  and  infirm;  (3)  hysteria,  fear,  and  other  psychological  states;  (4)  dust; 
(5)  oil _ _ 
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Belleville,  R.E.,  F.H.  Rohles,  Jr.,  M.E.  Grunzke  &  F.C.  Clark  1960  COMPLEX 
AVOIDANCE  BEHAVIOR  IN  THE  CHIMPANZEE  AND  ITS  APPLICABILITY  TO  THE  STUDY 
OF  SPACE  ENVIRONMENTS.  (AF  Missile  Development  Center,  Air  Research  and 
Development  Command,  Holloman  AFB,  New  Mexico)  AFMDC-TR-60-27 . 

September  1960.  ASTIA  AD  245  444 


ABSTRACT:  This  report  describes  Che  concurrent  development  of  two  types  of 
avoidance  behavior  in  the  chimpanzee  in  which  a  discrete  avoidance  task  was 
superimposed  on  a  schedule  requiring  continuous  avoidance  behavior.  The 
rationale  for  using  these  taslu  for  measuring  the  behavioral  effects  of  space 
flight  is  presented. 
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Belleville,  R.  E.,  F.  H.  Rohles,  Jr.,  and  M.  E.  Grunzke  1961  BEHAVIOR 
OF  THE  CHIMPANZEE  ON  A  COMPLEX  MULTIPLE  SCHEDULE  (Air  Force  Missile 
Development  Center,  Holloman  AFB,  N.  Mex.)  Rept.  no.  AFMDC-TR-  61-27,  Aug. 
1961. 


ABSTRACT:  This  report  describes-  chimpanzee  behavior  on  a  four  component, 
three  lever  multiple  schedule.  The  component  schedules  included  the  Sidman 
avoidance  procedure  with  a  concurrent  discriminated  avoidance  feature  on  a 
second  lever;  fixed  ratio  performance  for  food,  differential  reinforcement  of 
low  rate  for  water  requiring  a  dual  response  chain,  and  a  symbol  discrimination 
task  for  continuous  food  reinforcement  using  three  levers.  The  advantages  of 
employing  this  type  of  schedule  for  evaluating  the  effects  of  exposure  to  space 
flight  conditions  are  discussed. 
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Benchimol,  R.  1952  THE  HUMAN  EYE  AT  HIGH  SPEEDS. 

Revlsta  medica  da  aeronautica  (Rio  de  Janeiro)  4(2)  *.113-118 


ABSTRACT:  High  altitude  flight  involves  various  problems  concerning  the  human 
eye.  In  flight  at  supersonic  speed,  a  compressed  air  wave  precedes  the  plane, 
which  disturbs  visibility;  any  visual  deficiency  of  the  pilot  would  become 
aggravated  during  high-speed  flight.  In  space  flight,  the  vibration  of  the 
engine  may  have  a  certain  inhibitory  effect  on  visibility.  -  The  delay  in  visual 
perception,  i.e. ,  the  time  between  stimulation  and  perception,  varies  between 
35  and  150  milli-seconds ,  and  thus  induces  a  latent  scotomic  perception  period. 
This  phenomenon  may  be  responsible  for  certain  accidents.  -  Another  limiting 

factor  of  vision  is  the  environmental  temperature.  When  a  plane  is  flying  at - 

2000  miles  per  hour,  the  temperature  on  the  surface  of  the  plane  is  nearly  600 
degrees  C.;  the  human  eye  can  tolerate  110  degrees  C.  for  23  minutes.  -  Visual 
tolerance  in  bailout  has  not  yet  been  determined,  but,  above  a  speed  of  530 
miles  per  hour,  the  facial  tissues  are  presumably  liable  to  rupture. 

(ASTIA  AD-227  817). 
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Bender,  X.B.  &  F.H.  O'Brien  1946  THE  INFLUENCE  OF  BARBITURATE  ON  VARIOUS 
■  FORI-S  OF  NYSTAGMUS. 

Ajner.  J.  Oohthal .  29:1541 


ABSTRiiCT:  Intravenous  injections  of  barbiturate  (sodium  amytal  0,5  gm.)  pro¬ 
duces  in  the  normal  individual:  (a)  coarse  nystagmus  and  inability  to  maintain 
gaze  on  voluntary  deviation  of  the  eyes  in  any  one  direction,  and  (b)  abolition 
of  opticomotor  nystagmus  as  elicited  by  rotation  of  a  striped  drum  upon  which 
the  patient  fixates.  Intravenous  injection  of  barbiturate  also  alters  or 
decreases  the  nystagmus  due  to  disease  of  the  brain  stem  and  abolishes  such  types 
of  nystagmus  as:  (a),  latent  (b)  positional  (c)  voluntary,  and  (d)  various  forms 
of  so-called  congenital  nystagmus.  Intravenous  injection  of  barbiturate  restored 
eye  movements  in  patients  with  hysterical  ocular  palsies  and  temporarily  correct¬ 
ed  an  ocular  squint  of  unknown  origin.  It  is  suggested  that  barbituarate  in  mild 
doses  interferes  with  ability  to  control  eye  movements  and  ocular  fixation  by 
its  action  on  the  cerebral  cortex,  brain  stem,  and  intermediate  neuronal  struc¬ 
tures.  ,iye  movements  which  do  not  necessarily  involve  a  cortical  component  might 
be  altered  by  barbiturate  as  a  result  of  its  action  on  the  brain  stem. 
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Bendig,  A.  W.  1958  SUPPLEMENTAL  BIBLIOGRAPHY  ON  SPACE  MEDICINE 
(Pittsburg  Univ.,  Dept,  of  Psychology,  Pittsburg,  Pa.) 


ABSTRACT:  This  bibliography  Contains  references,  particularly  in  the  area  of 
behaviorla  sciences,  that  were  omitted  from  the  most  recent  and  complete 
bibliography  of  articles  on  space  medicine:  C.  Roos,  Bibliography  of  Space 
Medicine .  ' 
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Bending,  G.C.  1959  SPATIAL  DISORIENTATION  IN  JET  AIRCREWS . 

J.  .Wincir-i  Kod.  30 (2)  :  107- 1 12 . 


C0MJ2E:T:  These  cases  illustrate  the  seriousness  of  these  problems  and  the  value 
of  a  special  disorientation  indoctrination  course  in  their  management.  On  the 
threshold  of  space,  it  is  certain  that  these  and  other  problems  will  become  more 
serious  and  more  complex.  A  fresh,  analytical  attitude  is  essential  if  these  and 
even  more  disturbing  problems  are  to  be  recognized  and  solved. 
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Benes,  P.  and  J.  Schindler  1961  AVIATION  TODAY  AND  TOMORROW.  (SELECTED 
PARTS) . 

(Aerospace  Technical  Intelligence  Center,  Wright-Patterson  AFB,  Ohio) 
Trans,  no.  M:L-938.  ASTIA  AD  261  788 
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Benjamin,  J.D.  1926  AN  ANALYSIS  OF  AVIATION  CRASHES, 
U.S.  Nav.  M,  Bull..  24:72-75 


ABSTRACT:  The  cause  of  any  crash  should  come  under  one  of  the  following  four 
headings;  (1)  faulty  piloting;  (2)  mechanical;  (3)  unavoidable  (collisions, 
weather  conditions)  and  (4)  unknown. 

V' 
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Benneche,  R.  A.  1948  PILOT  EJECTION  CAPSULE  —  INVESTIGATION  OF  DESCENT 

CHARACTERISTICS . 

(Consolidated  Vultee  Aircraft  Corp.,  San  Diego  Div, ,  Calif.) 

Rept.  No.  ZA-115-004,  June  1948.  ASTIA  ATI  54181 

ABSTRACT:  Investigation  has  been  made  to  determine  the  descent  characteristics 
of  the  pilot  ejection  capsule  of  the  XF-92  fighter.  This  report  is  concerned 
with  the  magnitude  of  the  limit  release  speed  and  terminal  velocity.  Release 
at  very  high  speeds  will  sjubject  the  pilot  to  excessive  decelerations.  Assuming' 
that  six  "g"  is  the  maximum  safe  deceleration,  the  limit  release  speed  is 
determined  to  occur  between  400  and  700  mph  IAS,  depending  on  the  point  of 
attachment  and  reefing  of  the  stabilizing  parachute.  Terminal  velocity  of  the 
capsule  has  been  estimated  to  be  between  175  and  230  mph  IAS,  depending  on  the 
point  of  attachment  of  the  unreefed  chute.  These  speeds  are  greater  than  the 
115  mph  terminal  velocity  of  the  pilot  (before  opening  chute);  and  the  capsule 
should  fall  past  him  after  he  is  out.  The  variation  of  pilot  deceleration 
versus  time  for  the  escape  patterns  are  plotted. 
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Bennett,  C.  V.  &  J.  V.  Burkhard  1957  A  SUMMARY  OF  CRASH  FIRE  AND  INJURY 
RATES  IN  HELICOPTER  ACCIDENTS.  (CAA  Technical  Development  Center, 
Indianapolis,  Indiana)  Technical  Development  Report  No,  313,  June  1957. 
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Benneit,  J.  B.  1931  HAM>40CK-r)fPE  SIJ'.T  M/\Y  PROVE  CRATiH  S/VrETY  AID. 

Tt’chr.ical  Data  Disost  March  1951. 


ABSTRACT:  The  entire  scat  swings  freely  between  two  large  teardrop-sha7).:?d 
springs  whose  function  is  to  absorb  sone  of  the  shock  of  turbulence.  Th-e  hura- 
nock  is  suspended  from  these  springs  which  form  the  outer  panels  of  the  seat. 

Back  and  bottom  of  the  seat  are  formed  by  horizontal  tubular  members  spaced  by 
coil  springs.  The  entire  seat  is  covered  by  an  easily  removable  cushion,  while 
two  coil  springs  hold  the  seat  erect.  Part  of  the  frame  forms  a  foot  rest 
v;hich  moves  with  the  ?cat. 

Scat' position  is  controlled  by  the  passenger  shifting  his  weight.  But  .regard¬ 
less  of  seat  position,  the  passenger 's, center  of  gravity  is  always  below  the 
ham.v.ock's  pivot  point.  Any  sudden  increase’ in  g's  which  would  come  about  as 
the  result  of  a  crash  would  cause  the  chair  to  flip  backward,  throwing  the 
entire  weight  against  the  chair  seat. 

This  feature  puts  the  passenger  in  the  position  whete  he  can  stand  the  maximum 
impact  load. 
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Benson,  A.  J.  1959  ETFECT  OF  LABYRINTHINE  STIMULATION  ON  REFLE.K  AND 
POSTURr\L  ACTIVITY  IN  GASTROCNEMIUS  -  30LEUS  MUSCLE  GROUP  IN  MAN. 

J.  Physiol.  (London)  146:37-38? 

ABSTRACT:  Changes  in  reflex  acitivity  and.  the  integrated  electromyogram  of 
the  gastrocnemius-soleus  muscle  group  following  a  simple  labyrinthine  stimulus 
were  examined  in  twenty-five  normal  subjects.  The  subject  sat,  knelt  or  lay 
on  a  turn-table  which  could  be  rotated  in  a  horizontal  plane.  The  head  'was 
upright  or  tilted  forward  some  30  and  supported  in  position;  opaque  goggles 
were  worn. 

Deceleration  of  the  turn-table  from  a  constant  angular  velocity  to  rest  in 
0'5-l*0  sec  was  found  to  increase  the  amplitude  of  the  repetitively  elicited 
ankle  jerk  response.  This  facilitation  was  maximal  in  the  first  2  sec  after 
deceleration. 

V.'ith  the  subject  standing  oh  the  turn-table,  electromyographic  activity  was 
recorded  from  the  gastrocnemius  soleus  muscle  group  and  integrated  over  1  sec 
periods.  After  deceleration  the  pattern  of  increased  activity  was  found 
to  be  similar  to  that  of  the  myotatic  reflex  response.  A  functionally 
labyr inthcc tomized  subject  failed  to  show  a  corresponding  change  in  the  mycracic 
reflex  response  and  only  a  small  and  comparatively  brief  increase  in  clectromyo- 
grapb.ic  activity  v;as  seen  consequent  to  deceleration. 
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The  r.Of!  .syr..ipt.Lc  rrspur.:,,,'  did  nci  <.  hau,;c 
labyr  in tiiino  s  1 1:  .u  la  :  ion . 


sit;nLf  icantly 


’’n  anpliti'de  v/ith 


It  is  fiicrc 
the  so-n-i  tic- 
acting  dir^ 
to  an  angul 
about  by  an 
pattern  of 
the  other. 


fore  concluded  that  in  nan  the  labyrinth  exerts  its  influence  on 
musculature  via  the  v  efferent  system  rather  chan  by  a  pathway 
ctly  upon  the  j  rnoconeuronos .  The  compensatory  movement  consequen 
ar  .icco Icra tion  in  the  horizontal  plane  would  appear  to  be  brought 
asyr-j-ietrica  1  increase  in  muscle  tone  rather  than  by  a  reciprocal 
activity  in  which  it  is  increased  on  the  one  side  and  decreased  on 
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Benson,  A.J. 

lOlC  ll/di  ISM. 
Los  Angeles 


1050  SOM  EFFECTS  OF  ANGULAR  ACCELEtvMION  Oi;  FOSTURAL 
(Paper,  /^ero  Medical  Association,  Statler  Hilton  Hotel 
April  27-20,  1950) 


ABSilciCT.  Labyrinthine  stimulation  giving  rise  to  inappropriate  sensations 
IS  one  irechanism  of  disorientation  in  flight;  reflex  movements  of  the  limbs 
consequent  to  such  labyrinthine  stimulation  may  contribute  to  loss  or  impair¬ 
ment  of  control.  In  human  subjects  changes  in  stre.ch  reflex  excitability 
an  i.n  toe  integrated  electromyogram  of  the  gast ronemius -so leus  muscle  group 
proouced  by  a  sim.ple  labyrinthine  stimulus,  were  investigated.  Deceleration 
from  an  angular  velocity  of  95^  per  second  to  0°  per  second  in  1  second 
TqTJlcq  in  the  amplitude  of  the  ankle  jerk  response  ranging  from 

50^to  4C0  per  cent;  th  is  ,  facilitation  was  maximal  during  the  first  3  Lconds 
anc  underwent  a  decay  which  did  not  follow  a  si  pie  exponential  law  but 
showed  SUDS idiary  peaks  of  facilitation  at  in  from  5  to  10  second  intervals. 

A  similar  Pattern  of  activity  was  seen  in  the  integrated  electromyogram 
records.  The  magnitude  of  the  initial  peak  was  linearly  related  to  The 

angular  velocity  of  the  turntable  prior'  to  deceleration,  but  differed  accord- 
■ to  the  .  ..retc  i.....  '•  ^  •  -  .  .  . 


-  4  - 


.  1  ^  f 


the  size  of  the  electrically  elicited  ll.  reflex  response.  it  is  thus 
inferred  that  the  laoyrinth  c.'-'erts  its  influence  upon  the  somatic  muscula¬ 
ture  v.a  the  y  efferent  system  acting  on  the  muscle  spindles  rather  than  by 
,the  more  direct  pathway  to  the  motoncurones 
( J .  Aviation  Med.  30(3):175,  March  1959) 
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Benson,  A.  J,,  J.  L.  Gedye  and  G.  M.  Jones  1961  GENERALISED  MUSCULAR 
TENSION  IN  A  PILOT  SUFFERING  DISORIENTATION  IN  FLIGHT  DUE  TO  A  COVERT 
VESTI^ 

(R.A.F.  Institute  of  Aviation  Medicine,  Farnborough) 

Memo  No.  157: 13p  August  1961 


i  I.'* 
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k>o  II  sol’ll  A*  -T .  ,  A  li .  F.  t  ii'tiii 
FALL  FOLbi';i:.G  i:Uia"10;; 
Mv^dicinc  ,  F  i  rn-'orougi. ) 


:  lOoi  ac:c:::-;a;.''litv  (  f  spin  during  stagilizlu 

IN  A  FUI.lwXND  4-C  SKAT.  (IGNF,  Institute  of  Aviation 
FPRC  Mtr.io  No.  lc.9,  Nov.  1961 


AilSTrAXT:  A  pattern  of  rotation  (sitnularing  that  which  subjects  c.<perience  in 

the  tulland  4-g  ejection  system  from  about  38,000  feet)  is  investigated  as  it 
relates  to  nausea  and  vomiting.  Twenty-eight  subjects  (11  aircrewmen,  1 
experienced  parachutist,  and  16  laboratory  staff  members)  were  subjectea  to  the 
simulated  pattern  in  the  laboratory  on  a  turntable.  All  subjects  kept  their 
heads  still  during  the  experiment.  None  of  the  subjects  vomited,  four  had  s>’Tpp- 
toms  of  nausca--only  two  of  these  severe.  Aircreu-men  using  this  ejection  seat 
system  should  be  instructed  to  move  their  heads  as  little  as  possible  during  the 
angular  motion.  (J .  Aerospace  Medicine  33(11); 1404,  Nov.  1962) 
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Benson,  A.J.  and  T.C.D.  Whiteside  1961  TOE  EFFECT  OF  LINEAR 

ACCELERATION  ON  THE  RESPONSE  TO  ANGULAR  ACCELEP.ATION  IN  MAN. 

J.  Physiol .  (London)  136 (1) :6P-7P,  April  1961. 

ABSTRACT:  Eight  subjects  eacn  experienced  four  runs  (two  near  the  center  and 
two  at  the  end  on  a  human  centrifuge  wherein  a  reprodut. oie  rotational  stimulus 
could  be  combined  with  different  linear  accelerations.  It  was  observed  tViat 
angular  velocity  of  the  slow  phase  oi  horizontal  nystagmus  rose  during  angular 
acceleration,  Chen  decayed  exponentially.  For  this  decay,  the  regression 
equation  V7as  calculated  for  each  angular  stimulus.  The  rate  of  decay  of  the 
nystagmus  was  significantly  increased  only  in  the  presence  of  high  linear 
acceleration  (3.1  g) .  Possible  explanations  of  this  reduced  response  are 
presented  briefly. 
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Benson,  A.  J.,  ct .  .il 
SUryCRlNG  DISORI 


(RAF  Ins  tit.  of 


1951  ge;;i:r.-.:.isj:)  muscuu\r  tension  in  a  pilot 

KNTATIO.I  IN  FLIGHT  DJ3  TO  A  COVuRT  VTISTIHULAR  DISORDER. 
Aviat.  Med.,  Farnborough)  FPRC/Mctr.o .  157,  Aug.  1961. 
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Benson,  0.0.  i9‘'U  EFFIXTS  OF  C.K;.1  F 1 FVCAI.  ffRCF  O::  PORT'JKK  ,  A.'.:: 

COKSCIOI’SNESS  .  (Wri;7ht  Ai'  Dc. »  i  <';ir.<r  t  C  t  r  .  ,  Wr  . ;,t  -  ?,j  r  r  «.  r  s -^n  AF  B  . 

Me:nc  Kept.  EXP-M- 34-653-A  IB ,  6  Supt.  19-1.  ABTLi\  ATI  159  -II' 

ABSTRA.CT:  The  purpose  of  this  repjr-.  is  to  sur:ir-.ar ize  the  a’Mil.bl-’  inforr  tioa 
on  centrifugal  forces  as  it  afft.'cs  tie  posture,  vision  and  erase  iousn''ss 
of  airplane  crew  norabers.  During  the  e.xperiments  it  was  fo  -.  d  th-L  the  average 
trained  young  pilot  sitting  nearly  erect  has  a  "G"  threshold  of  approximaiely 
5  -  5.5  G  when  the  stress  is  applied  for  A  seconds.  An  extension  of  the  tir.e 
the  force  is  applied  disturbs  the  all  important  G-uime  relationship  and  lov.'ers 
the  force  (C)  value  at  which  visual  disturb  i-  es  occur.  Greater  forces  can  be 
tolerated  for  1-2  seconds  without  visual  disturbance.  The  posture  of  the  air 
crew  members  at  the  time  the  force  is  applied  is  very  important  in  determinin 
the  blackout  threshold.  The  prone  pofeition  elevates  the  threshold  whereas  ch 
erect  position  lowers  it.  The  hydrostatic  suit  appears  to  raise  the  blackout 
thresholds  considerably  above  those  now  considered  within  the  normal  physiologi¬ 
cal  range.  ' 
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Benson,  Ol is  0.,  Jr.  19A1  EFFECT  OF  CENTRIFUGAL  FORCE  ON  POSTURE, 

VISION  X;D  consciousness  XND  APrUNDl.K  I 

(Air  Materiel  Cor.imand ,  Engineering  Div.,  Daylon,  Ohio) 

Memorandum  Report  No.  EXF-M-54-6 53 -A  1 B,  6  Sept.  19A1.  ASTIA  ATI  159  All. 


ADST.CiCT:  The  average  trained  young  pilot  sitting  nearly  erect  has  a  "G'' 

threshold  of  approx  invite  1  y  5  -  5.5  G  when  the  stress  is  applied  for  A  seconds. 
An  extension  of  the  time  the  force  is  applied  disturbs  the  all  important  G- 
t  irr.e  relarionship  and  i<jwers  riie  force  (G)  value  at  which  visual  d i.sturbances 
occur.  Greater  forces  can  be  tolerated  for  1-2  seconds  without  visual  disturb- 

Tne  posture  of  the  air  crew  mc-mbers  at  the  time  the  force  is  applied  is  very 
important  in  determining  the  blackout  threshold.  The  prone  position  elevates 
the  threshold  whereas  the  erect  position  lowers  it. 

The  hydrostatic  suit  appe.nrs  to  raise  the  blackout  thresholds  considerably 
above  those  now  considered  within  the  normal  physiological  range. 


340 

Benson,  0.0.,  Jr.  19A1  EFFECT  OF  CENTRIFUGAL  FORCE  ON  POSTURE, 

VISION,  AND  CONSCIOUSNESS.  (US  AAF  Exp.  Engng .  Sect.)  _ 

Dept.  Commerce  PB  No.  5112,  19A6. 


ABSTRACT:  The  posture  of  the  air-crew  members  at  the  time  the  centrifugal 
force  is  applied  is  very  important  in  determining  the  blackout  threshold.  The 
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avt.-r.i,-(  >ittin5  r.«-ar’.y  ert-ct  has' a  "G"  threshold  of  approx- 

ir.it'  i.  'j  -  '  G  stress  .i  applied  for  4  sf  c .  An  extension  of  the  t  itte 

force  as  a,  lied  disturbs  the  a  1 1  -  iiiuor  cant  G-t  imt  ’  re  lat  ion.ship  and  lowers  the 
force  (G;  vaiu'j  at  wr. i ch‘  v isua  1  dis' -arbances  occur.  The  hydrostatic  suit  appears 
to  raise  the  blackout  thresholds. 
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Benson,  0.  0.,  Jr.  1960  LECTURES  IN  AEROSPACE  MEDICINE;  INTRODUCTION, 
In  Lectures  in  Aerospace  Medicine,  11-15  January  I960.'  (School  of 
Aviation  Medicine,  USAP  Aerospace  Medical  Center  (ATC) ,  Brooks  APB, 
Texas) 
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Bonson,  0.  0.,  &  H.  StrugholJ,  eds.  1960  PHYSICS  A'.D  XIIDICIME  OF  111?. 
.■\TM0SPHER£  .\M)  SPACE  (Now  York:  John  Wiley  &  Sons,  1960) 


CONTENTS : 

Strughold,  H.,  £*0.  L.  Ritter,  The  Gravitational  Environment  in  Space; 

Ehricke,  K.  A.,  Manned  Orbital  and  Lunar  Space  Vehicles*, 

Chapran,  D.  R.,  ueceieracion  During  Entry  Into  Planetary  Atmosphere; 

Gerathcwohl,  S.  J.,  &  J.  E.  Ward,  Psychophysiologic  and  Medical  Studies  of 
Weightlessness; 

Lovelace,  W.  R.,  II,  and  A.  S.  Crossfield,  Biomedical  Aspects  of  Orbital  Flight; 
Stapp,  J.  P.,  Human  Tolerance  to  Accelerations  of  Space  Flight; 

Campbell,  P.  A.,  Introduction  to  the  Problem  of  Escape  and  Rescue  During 
Space  Operat  ion.s ; 

Stanley,  R.  M. ,  E.scape  at  Launching  and  in  the  Atniospbere  From  a  Space 
Vehicle**, 

,  Mayo,  A.  M.,  Survival  in  Space.  The  Vehicle-Combined  Requirements; 

Strughold,  Interplanetary  Space  Flight  From  the  Viewpoint  of  the  Physician 
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Benson,  V.G.,  E.L.  Beckman,  et  al.  1961  EFFECTS  OF  WEIGHTLESSNESS  AS 
SIMULATED  BY  TOTAL  BODY  IMMERSION  UPON  HUMAN  RESPONSE  TO  POSITIVE 
acceleration!  (Naval  Air  Development  Ctr. ,  Johnsville,  Pa.) 

NADC-MA-6132.  ASTIA  AD  262  329. 

See  also  Aerospace  Medicine  33 (2) : 198-203 .  Feb.  1962. 

ABSTRACT:  Twelve  members  of  Underwater  Demolition  Team  No.  21  used  underwater 
breathing  equipment  while  completely  immersed  in  water  for  18  hours.  Their 
response  to  positive  acceleration  was  determined  by  observing  the  G  level  at 
which  the  limitation  of  ocular  motility  under  acceleration  (LOMA)  occurred. 
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I  •.>!  u  «i,  prax'"iat«ly  the  same  as  when  loss  of  peripheral  vision  or  grey- 
‘  '  '  jis  when  subjects  at'!  exposed  to  positive  acceleration.  The  period  of 

Immersion  was  well-tolcrited  A  sr;::!!  statistically  significant  decrease  in 
the  G  level  at  which  LOMA  occurred  was  found  following  the  period  of  immersion. 
(Author) 
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Benson,  V.  G.,  E.  L.  Beckman  and  X.  R.  Coburn  196V  EFFECTS  OF  PROLONGED 
TOTAL  BODY  WATER  IMMERSION  ON  HL^MAN  TOLERANCE  TO  POSITIVE  ACCELERA710.N 
J.  of  Aerospace  Medicine  32(3):220,  March  1961. 

ABSTRACT:  Experimental  data  abailabel  sugg-tt-  that  tolerance  to  the  acceler 

ations  of  space  vehicle  re-entry  is  decreased  following  a  period  of  weight¬ 
lessness  The  weightless  or  zero  "G"  state  encountered  in  orbital  flight 
can  be  simulated  in  a  laboratory  to  a  degree  by  completely  immersing  the 
subject  in  water.  A  study  of  this  nature  was  undertaken  at  the  Aviation 
Medical  Acceleration  Laboratory,  utilizing  the  assistance  of  tiv^elve  divers 
from  thi  Undorv;ater  Demolition  Team  Number  21,  Amphibious  Forces,  Atlantic 
Fleet.  The  tolerance  to  positive  acceleration  of  these  subjects  was  measured 
ar-^  ..lean  values  were  determined  prior  to  water  immersion.  All  subiects  were 
then  totally  immersed  in  water  for  a  period  of  18  hours.  Their  tolerance 
to  positive  acceleration  was  measured  immediately  after  the  period  of  water 
immersion  ana  again  after  24  hours  recovery.  With  one  exception,  there  wa.s 
a  decrease  in  tolerance  to  positive  acceleration  immediately  following  the 
period  of  water  immersion.  However,  the  magnitude  of  this  decrement  was 
witliln  the  'range  of  daily  variation  in  G  tolerance  of  normal  subjects. 
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Benton,  M.  1958  EARTH  SATELLITES,  GUIDED  MISSILES,  ROCKETS,  AID  SPACE 
FLIGHT:  A  BIBLIOGRAPHY  OF  BOOKS  AND  PERIODICAL  ARTICLES.  WiLson 
Library  Bulletin  32:412-419 

ABSTRACT:  An  annotated  list  of  selected  publications  covering  the  period 
1936  to  Oct.ober  1  957,  rh  c-phasis  given  to  items  of  recent  date. 


346 

Benton.  Mildred  1958  THE  LITERATURE  OF  SPACE  SCIENCE  AND  EXPLORATION. 

(Naval  Research  Laboratory,  Washington,  D.  C.)  NRL  Bibliography  No.  13. 
ASTIA  AD-2'iO  057. 

ABSTRACT;  An  annotated  bibliography  of  2274  references  from  1903  to  June  1958  on 
all  aspects  of  space  flight,  rockets  and  satellites.  Subject  Indexed. 
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Benzinger,  Th.  1941  INJURIES  TC  HEALTH  CAUSED  BY  FLYIl.'G  -  PART  IV  OF  IV  PARTS 
(DAS  FLIEGEN  ALS  URSACrlE  GESUXDHEITLICHER  SCHAEDEN) 

ASTIA  ATI  62  305  handbuch  dtr  inncren  Medizin 


ABSTRACT;  The  physiological  and  pathological  effects  of  flight  upon  the  health 
of  flying  personnel  are  discussed.  It  is  stated  that  the  so  called  "aviator's 
illness,"  supposedly  caused  by  the  effects  of  flying  and  hitherto  considered  a 
vocational  disease,  is  nonexistent.  The  physiological  effects  of  high-speed 
high-altitude  flight,  effect  of  centrifugal  forces  and  acceleration,  and  exhaust 
gases  on  the  human  organism  are  considered.  Pathological  conditions  occurring 
in  flhing  personnel  are  altitude  sickness,  aeroembolism,  kinetoses,  and  others 
caused  by  the  effect  of  acceleration,  cold,  etc. 
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Benzinger,  T.,  H.  Doring,  and  W.  Eoniberger  1941  PROTECTION  OF  FLYING 
PEkSONNEL  AGAINST  THE  EFFECTS  OF  HIGH  ALTITUDE  FLYING.  (S'chutz  Der 
Flieger  Gegen  Die  Wirkungen  Gesteigerter  Flughohen),  ASTIA  ATI*68  251, 


Benzinger,  T.  1943  PHYSIOLOGISCHE  GRUNDLAGEN  FUR  BAU  UND  EINSATZ  VON 

STRAIOSPHARENFLUGZFUGEN  (Physiological  Basis  for  the  Construction  and  Use' 
of  Stratosphere  Airplanes)  ASTIA  ATI  76  122 
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Ecnzin:',cr,  T.  1951  CAUSES  OF  DEATH  FROM  BLAST. 
.*  •  ■ .  .T .  .  ■  '  '  1 ,  1 0  /  ;  ' 


A3ST.V.CT:  i^rterial  air  embolism,  induced  by  rupture  of  boundaries  between 
alveolar  spaces  arid  alveolar  capillaries,  was  shown  on  dugs  to  be  the  chief 
cause  of  death  from  blast  in  air  as  well  as  under  water.  Death  from  coronary 
air  embolism  ensues  within  5  minutes.  Cerebral  air  embolism  results  in  a 
variety  of  focal  symptoms,  and  may  inflict  death  after  10-20  minutes.  Air 
embolism  artifically  produced  by  injection  of  air  into  a  pulmonary  vein  pro¬ 
duces  similar  ECG  changes,  with  similar  Lime  of  survival,  and  similar  post¬ 
mortem  findings  in  the  heart.  The  fatal  outcome  of  arterial  air  embolism  from 
both  injection  of  air  or  blast  effect  may  be  retarded  or  prevented  by  instan¬ 
taneously  increasing  the  ambient  pressure.  The  signs  of  cardiac  anoxia  disap- 
-pear- undar-Such  t rea tmen t,- while- the -size^of — che“emball  Is  "reduced .  The  " finding 
of  arterial  air  circulation  following  blast  throws  light  on  some  hitherto 
unexplained  facts.  Previous  investigators  had  observed  cardiac  as  well  as 
cerebral  anoxia  as  a  consequence  of  blast  injury.  Its  origin  had  remained 
unknown.  Cerebral  focal  symptom.s  had  been  found  when  the  head  of  an  animal  had 
been  protected  from  the  blast,  while  its  trunk  had  been  exposed.  With  the 
head  exposed  and  the  trunk  shielded  cerebral  focal  symptoms  have  not  been  ob- 
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sorvoci.  Pos  t-trortcrn  iitidin,;;s  had  failed  to  explain  why  anir.al.:  had  died,  and 
even  more  why  they  had  died  witliin  a  few  minutes  after  a  blast  of  a  just  fatal 
intensity.  Colored  slides  from  our  test  animals  show  air  emboli  in  cardiac 
and  cerebral  arteries.  The  veins  have  never  been  affected.  (The  experiments 
described  wore  carried  out  in  1942  and  1943  at  the  Aeronedical  Department, 
German  Air  Force  Testing  Cfentcr,  .techlin,  Germany,  in  collaboration  with  Dr.  R. 
Rossle,  Professor  of.  Pathology,  University  of  Berlin,  Germany.) 
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Bergeret,  P.  and  L.  Gougerot  1939  EFFETS  VESTIBULARIES  DES  ACCELERATION’S  CHEZ 
L'AVIATEUR  (Vestibular  Effects  of  Acceleration  with  the  Pilot) 

Travail  hunain  (Paris)  7: 1-26 

ABSTR.\CT:  A  centrifuge  of  long  radius  was  used  for  the  test.  Although  the 
various  circulatory  disturbances  in  negative  pressure  are  very  marked  in  accel¬ 
eration  about  head,  we  must  not  neglect  tlie  vestibular  effects  in  particular,  as 
there  remain  wide  gaps  in  the  experimental  and  practical  studies  of  the  latter. 
Special  attention  is  drawn  to  the  labyrinthine  effects  of  acceleration,  including 
the  sensory  impression,  the  muscular  reflexes  and  vegetative  reflexes.  Tlie 
authors  base  their  conclusions  on  the  findings  of  Broca,  Ewald,  Kleyn,  Magnus, 
Schubert,  Quix,  S teinliausen,  Leiri  and  Frenzel.  Mathematical  details  of  the 
vestibular  stimuli  at  various  inclinations  of  the  head  are  plotted  in  curves  in 
looping  and  rolling.  These  are  purely  mathematical  deductions.,  As  the  physio¬ 
logic  reaction,  the  author  uses  not  the  sense  of  equilibrium  but  the  motor 
sensation.  Level  accelerations  are  transmitted  chiefly  through  deep  sensibility, 
the  labyrinthine  activity  remaining  uncertain.  In  particular,  the  transmitting 
capacity  of  the  vestibular  apparatus  is  subject  to  dispute.  The  inferior  and 
superior  thresholds  are  not  known. 

Angular  accelerations  are  definitely  transmitted  by  the  semicircular  canals, 
their  thresliold  limits  being  exceeded  o~'  '  in  v- ry  abrupt  flight  figures. 

Coriolis  accelerations  produce  hallucinations  w'lich  are  most  disturbing  to  the 
aviator  and  may  cause  vertigo.  Whereas  the  vegetative  reflexes  of  the  smooth 
muscles  haye  not  been  thoroughly  studied,  altho;gh  of  definite  significance, 
the  vegetative  reflexes  of  the  striate  musculature  are  characterized  by  classical 
symptoms.  For  instance,  the  nystagmus  and  counter-movement  of  the  eyes  follow 
definite  laws  but  have  not  hitherto  been  adequately  studied  in  aviation.  There 
are,  however,  also  reflexes  of  the  muscles  of  the  neck,  body  and  limbs  of  static 
and  kinetic  types  which  are  well  known  in  animals  and  which  are  dependent  upon 
the  labyrinth.  Delabyrinthine  cats  no  longer  fall  on  their  feet  but  fall  like 
a  bundle.  In  human  subjects,  the  super-imposition  of  voluntary  movements  renders 
testing  difficult,  especially  during  flight.  This  study  has  been  omitted  also 
in  parachute  jumpers.'  Further  studies  oh  the  reflexes  of  the  extremities  are  of 
great  importance.  The  author  suggests  the  possibility  that  just  as  a  black  veil 
forms  over  the  eye  in  ischemia,  severe  reactions  of  like  nature  may  occur  in  the 
labyrinth  which  have  probably  been  the  cause  of  death  of  many  an  aviator. 
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Bergeret,  P,,  P.M.  Van  Wulfften  Palthe  et  al,  1957  AERONAUTICAL  PREVENTIVE 
^^EblCI^'E.  PAPAERS  PRESENTED  AT  THE  SYMPOSIUM  HELD  BY  THE  AGARD  AEROI-EDICAL 
PANEL  (Advisory  Grotip  for  Aeronautical  Research  and  Development,  Paris) 
AGARDograph  no.  36;  Nov  1957,  ASTIA  AD-233  126  .  , 

CONTENTS : 

Aeronautical  preventive  medicine  in  the  United  States  Air  Fqrce 
Outline  of  USAF  preventive  medicine  activities 
Training  in  health  education 
Defense  against  special  types  of  warfare 

Aeronautical  preventive  medicine  in  the  U.S.  Navy 
Hazards  in  air  stations 
Industrial  hygiene  program 

Organisation  de  la  medecine  du  travail  dans  les  formations  militares 
et  les  es tabllssements  industrlel  de  I'aeronautique  Francaine 
Les  grands  principes  de  la  loi  sur  la  medicine  du  travail 
Application  de  la  loi  sur  la  medecine  du  travail  au  Department 
de  I'Air 

The  preservation  of  health  and  efficiency 
Environmental  conditions 
Excessive  noise 

Psychological  stresses 
Design  of  equipment 
The  re-organisation  of  tasks 
Training  and  selection 

Aeromedical  problems  in  operating  all-weather  aircraft;  some 
Canadian  observations 
.All-weather  operations 
Aeromedical  problems 
Preventive  measures 

Chonges  in  elementary  neuron  activity  produced  by  some  neurotropic  drugs 
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Bergeret,  P.,  Ed.  1961  AIRCRAFT  ACqiDF.NT  IN^.ESTIGATION  MANUAL  FOR  AIR 
SLUGEONS  (MANLEL  D’  ENQUETE  SUR  LES  ACCIDN'ETS  AERIENS  A  L’  USAGE  DES 
MEDECINS  DE  L'  AVIATION). 

(New  York;  Oxford;  London;  Paris:  Pergamon  Press,  1961) 

ASTIA  AD  272  690 

NOTE:  In  English  and  Frtnch.  Published  for  and  on  behalf  of  Advisory 

Group  for  At;ronau'’ical  Research  and  Development. 

•ABSTRACT:  This  manual  discusses  aircraft  accidents  in  regard  to  injuries  and 
their  causes,  investigation  of  accidents,  pathology,  and  injury  prevention. 
Chapter  III  considers  etiological' factors  including  physical  and  physiological 
aspects.  (CARI) 
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Bergeret,  P.  1961 

BIO-ASSAY  TECHi;iQUES  FOR  HUMAN  CENTRIFUGES  AND  PHYSIOLOGICAL  EFFECTS 
OF  ACCELERATION,  (New  York,  Loodon,  Paris:  Pergamon  Press,  196’) 
AGARDograph  No.  48.  Oxford, 

The  papers  discuss  various  aspects  in  the  study  of  the  human  centri¬ 
fuge  and  the  physiological .effects  of  acceleration.' 
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Bergeret,  P.  ,  ed .  1961  BIO-ASSAY  TEaiNIOUES  FOR  HUM.\N  CErTRIFlKiES  ^^'D 

PHYSIOLOGIC.^  EFFECTS  OF  ACCELERATION.  (London,  New  York,  Paris:  Pergamon 
Press,  1961).''GARDograph  48.  ASTIA  AD  261  880. 

Library  of  Congress  Card  No.  61  11545. 


CONTENTS:  The  human  centrifuge  and  its  applicat 

recent  definitions  of  the  acceleration  problem; 
effects  of  angular  accelerations;  Human  toleranc 
Instrumentation  and  the  human  centrifuge;  Centrl 
the  U.S.  Navy;  End  points  for  acceierat  i  -ti  t  l-  ' 
discussion  on  restraint  and  protect’.  i 

oscillating  a{'celeraticn'-.  •,  T'.c  !■:  'sival  ef. 

tion  and  protective  r-.c  ,  '  Ues  a'-coK- 

f.iible  intensite  et  K;-.,.  ..  icc;  Etude  .in.ato.-  ^ 
vascular  effects  of  for  i  ,ti  .  eleration;  H.  '.  ; 

tion  stress;  Interet  (t  ii  ■!>••,  i e.  her c  'v  s  e. 
I'homiT.e  au  moyen  dcs  centii;  an.l  v.  ivu! 

development  and  use  in  tjie  actronaut  •  e  1 1  >  '  . 


ion  to  pilot  selection;  some 
a  review  of  the  physiologic.il 
e  and  limits  to  acceleration; 
fuge  methods  and  techniques  in 
inces  on  the  centrifuge;  A 
-ir,  experiencing  the  smooth  and 
i.tv  of  acceleration  on  respira- 
...  ivV'.'.  positive.?  repetees  de 
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Bergeret,  P.,  ed.  1961  :  \PE  AND  SURVIVAL:  CLIN'ICAI.  AND  BIOLOGICAL 

AERO  SP.V:-  M'.DICINE . 

(L  >!i.  New  York,  Paris;  Pergamon  Press,  1961)  AGARDograph  No.  52. 

A>  .  N-.  AD  261  881.  Librar>  of  Congress  Card  No.  61-11  546. 

CONTENTS : 

Biologic.il  prooler.s  of  escape  at  high  altitudes,  by  H.L.  Roxburg. 

Escape  from  aircraft  at  high  speeds  and  low  altitudes,  by  F.G.  Gumming. 
Parachutist's  spin  problem,  by  0.  Walchner. 

Aspect  medical  des  ejections  practiquees  en  France  sur  differents  types 
de  sieges  ejectables,  by  J.  Fabre. 

Fundamental  concepts  in  RCAF  Arctic  survival  training,  by  S.E.  Alexander 
and  J .G.  Fraser  . 

Aviation  medicine  consultation  problem  cases,  by  C.A.  Berry. 

Early  diagnosis  of  hydrops  of  the  Inbyrinth,  by  R.N.  Kraus. 

Therapy  of  spontaneous  pneumothorax  in  RCAF  flying  personnel,  by 
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C.N.  Burgess  and  D.G.M.  Nelson. 

A  brief  survey  of  the  role  of  elective  surgery  in  a  modern  air  force, 
by  J .W .  Garraway . 

The  choice  of  gas  rixture  for  breathing  in  high  performance  aircraft,  by 
J.  Ernsting  et  al. 
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Berghaust,  E.,  &  W.  Beller  1956  MICE  AND  MONKEYS,  THEN  MEN 
In  Satellite  (New  York:  Hanover,  1956),  pp.  155-166 
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Berghaust,  E.,  &  W.  Seller  1956  SURVIVAL  IN  SPACE. 

In  Satellite  (New  York:  Hanover,  1956),  pp.  181-195 
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Bergin,  K.G.  1949  AVIATION  MEDICINE:  ITS  THEORY  AND  APPLICATION 
(Baltimore:  Williams  &  Wilkins,  1949) 


Bergin,  K.G,  1949  EFFECTS  OF  ACCELERATION  ON  MAN.  ■ 

In  his  Aviation  Medicine  (Baltimore:  Williams  and  Wii  '.ns,  1:^49) 
Pp.  109-115 


Bergstedt,  M.  1960  STUDIES  OF  POSITIONAL  NYSTAGMUS  IN  THE  HUM\N  CEIn'TRIFUGE 
Acta  Oto-LaryngjoloRica  (Stockholm)  Supplementum  163,  pp.  1-143 
NOTE:  Reel  7,  Flash  6,  Item  28 


ABSTRACT:  While  making  experimental  studies  into  alcohol  nystagmus  the  author, 
like  others  before  him,  noticed  the  strong  connection  between  the  phenomenon  and 
the  position  of  the  head;  the  horizontal  nystagmus  being  most  pronounced  when  the 
head  lay  on  its  left  or  right  side  and  completely  absent  when  the  head  was  supine. 
Moreover,  this  phenomenon  could  be  repeated  tim*.  and  again  with  the  greatest 
regularity,  and  this  clearly  suggested  the  connection  between  the  position  of  the 
head  and  the  direction  of  the  gravitational  field. 
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From  previous  studies  of  the  subject  literature  the  author  was  aware  not  only  of 
the  divided  opinions  over  the  release  mechanism  of  positional  nystagmus  but  also 
of  the  difficulties  surrounding  any  attempt  to  show  a  relationship  between  the 
phenomenon  and  the  receptor  organ  for  gravitational  stress. 

It  then  struck  the  author  that  if,  during  the  course  of  positional  nystagmus  tests, 
with  the  head  in  the  side  position,  one  were  to  vary  the  stress  due  to  gravity  -- 
and  thus  varied  the  stimulus  for  the  appropriate  receptor  organ  --  one  could 
perhaps  influence  the  intensity  of  the  nystagmus.  ,  A  search  of  the  literature 
revealed  no  previous  experiments  based  on  this  line  of  thought. 

A  pilot  experiment,  carried  out  with  tv.-o  students  who  were  tested  in  a  large  centri 
fuge  both  before  and  after  acute  alcohol  consumption,  showed  that  v/nile  prior 
to  the  intake  of  alcohol  no  nystagmus  arose,  the  nystagmus  produced  after  consump¬ 
tion  showed  a  variation  in  intensity  strongly  related  to  variations  in  gravitationa 
stress.  Tlie  hypothesis  vdiich  led  to  the  experiment  was  supported. 

A  closer  experimental  study  of  this  relationship  between  positional  nystagmus  and 
gravitational  stress  followed.  Alcohol  nystagmus  can  be  considered  as  a  pathogeni- 
cally  specific  form  of  nystagmus.  In  the  beginning,  these  experiments  on  alccholi- 
cally  intoxicated  subjects  were  carried  out  under  conditions  which  varied  from  case 
to  case;  later,  these  conditions  were  standardised.  The  studies  were  further 
broadened  to  include  clinical  cases  of  positional  nystagmus  and  here  experimental 
conditions  were  as  standard  as  possible.  These  experinients ,  which  were  begun  on 
February  19,  1957,  are  the  subject  of  this  thesis.  (AUTHOR) 
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Bergstedt,  M.  1961  THE  EFFECT  OF  GRAVITATIONAL, FORCE  ON  THE  VESTIBULAR 

CALORIC  TEST. 

Acta  0 to- larvr.gol.  53(6) : 551-562 

ABSTRACT:  Vestibulary  caloric  tests  were  carried  out  on  four  subjects  at  1  g, 
1.25  g,  1.5  g  and  1.8  g  in  a  large  centrifuge.  The  experiments  showed  that  (1) 
vestibular  caloric  tests  are  influenced  by  the  strength  of  the  gravitational 
field;  (2)  the  maximum  intensity  of  nystagmus  increases  with  higher  values  of 
g;  (3)  this  increase  is  in  direct  proportion  to  the  increase  in  the  gravitational 
field  strength;  (4)  the  latency  period  decreases  with  higher  values  of  g;  (5) 
the  results  are  the  same  with  cold  and  hot  water  irrigation.  It  is  also  shown 
that  the  duration  increases  with  higher  g-values  but  the  material  relating  to 
this  factor  is  not  complete.  An  extrapolation  of  the  result  towards  values  of 
g  less  than  1  tends  to  show  that  there  is  no  nystagmus  in  conditions  of  weight¬ 
lessness  and  that  the  liminal  value  for  nystagmus  is  about  0.1  g.  An  investi¬ 
gation  involving  the  caloric  test  and  preponderance  at  higher  g- loads  is 
planned. 
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Bergstedt,  M.  1961  STUDIES  OF  POSITIONAL  NYSTAGMUS  IN  THE  HUMAN  CENTRIFUGE. 
Acta  oto-laryngol .  Suppl.  165 


ABSTIlt\c;T:  Research  was  planned  to  study  positional  nystagmus  in  man  under 
the  influence  of  the  physical  conditions  obtained  in  a  large  centrifuge, 
using  the  technique  of  electronystagmography. 

The  central  point  was  the  question:  does  stimulation  of  the  otolith  organ, 
in  the  form  of  increased  or  decreased  g-s tress  in  a  centrifuge,  give  rise  to 
variations  in  either  the  intensity  or  direction  of  positional  nystagmus  in 
subjects  who  already  evince  positional  nystagmus. 
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Bergstrom,  0.,  &  H.  Koch  1956  THE  EFFECT  OF  CHLORPROMAZDJE  ON  THE  VirSTIBULAR 
FUNCTION.  Acta  oto-laryngologica  (Stockholm)  46(6): 484-498.  Nov. -Dec.  1956 

ABSTRACT:  Administration  of  chlorpromazine  generally  produced  a  substantial  pro¬ 
longation  of  postrotatory  nystagmus  in  guinea  pigs  and  cats  In  some  animals  total 
subsidence  of  postrotatory  nystagmus  was  observed  some  time  after  injection,  and 
this  was  usually  preceded  by  a  considerable  prolongation.  Both  conditions  were 
correlated  to  the  degree  of  somnolence  observed.  Continuous  chlorpromazine  admin¬ 
istration  for  relatively  long  periods  had  no  effect  on  the  vestibular  apparatus. 
Administration  by  the  intracarotid  route  and  directed  to  the  right  half  of  the 
brain  stem  via  the  vertebral  artery  produced  a  typical  intracarotid  syndrome  with 
torsion  and  sometimes  spontaneous  nystagmus.  Chlorpromazine  is , shown  to  have  a 
central  effect  on  the  vestibular  function.  The  probabil  is  discussed  of  the 
occurrence  of  a  nystagmus  inhibitor  in  the  brain  stem  (reticular  formation)  and 
of  the  observed  prolongations  of  postrotatory  nystagmus  being  due  to  inactivation 
of  that  inhibitor  by  the  administered  cnlorpromazine .  (AUTHOR) 
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Eeritashvili,  I.  S.  1962  REPORT  ON  SPACE  ORIENTATION 
FBIS  USSR  &  East  Europe,  No.  23,  Feb.  1,  1962 


ABSTRACT:  Physiologists  and  psychologists  have  long  believed  that  skin  and  muscu' 

lar  stimuli  play  an  iriportant  role  in  orientation  in  space.  However,  Academician 
I.  S.  Eeritashvili,  an  outstanding  78-year  old  Soviet  physiologist  and  author  of 
more  than  400  scientific  works,  has  substantiated  a  different  point  of  view: 

"The  leading  role  in  orientation  in  space  is  played  by  visual  and  vestibular 
stimuli,  and  in  the  absence  of  visual  stimuli,  by  vestibular  stimuli  alone.  The 
internal  ear  with  its  labyrinths  and  vestibular  apparatus  is  the  organ  capable  of 
feeling  direction,  the  speed  of  movement^  and  even  turns  and  distances.  During 
losses  of  sight  and  hearing,  the  extremely  sensitive  vestibular  apparatus,  which 
is  found  in  the  internal  ear  of  man  and  animals,  supplies  signals  of  the  outer 
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world  and  helps  man  and  animals  orient  in  the  surrounding  environment.  '  I.  S. 
BeritaShvili  generalized  the  results  of  his  long  observations  and  experiments  in 
this  field  in  another  monograph,  "On  Nervous  Mechanism  of  Spatial  Orientation  of 
Higher  Vertebrates," 
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Beritov,  I.  S.  1959  THE  MECHANISM  OF  SPATIAL  ORIENTATION  IN  MAN 
Pavlov  J.  Higher  Nervous  Activity  9: 1-10 

ABSTRACT:  Man  orients  himself  in  space  mainly  through  visual  and  labyrinthine 
receptors.  Through  the  medium  of  these  receptors,  there  is  projection  into  the 
surroundings  of  all  the  objects  whiph  are  preceived  by  other  receptors — tactile, 
temperature,  taste,  and  likewise  olfactory  and  auditory. 

Not  only  are  images  of  the  path  traversed,  with  its  projection  in  the  surround¬ 
ings,  created  in  man  through  the  agency  of  the  vestibular  analyser,  but  the  posi¬ 
tions  of  all  the  external  objects  in  the  surroundings,  which  the  individual 
perceives  during  his  actual  passage  along  the  path  are  similarly  determined:  as 
a  result  the  power  to  make  oriented  movements  is  acquired. 

Muscle- joint  receptors  do  not  play  any  essential  part  in  spatial  orientation  as 
no  images  of  the  paths  traversed  are  created  by  their  stimulation.  With  repeated 
passage  along  the  same  path,  however,  the  stimulations  of  these  receptors,  toget¬ 
her  with  labyrinthine  stimulations  are  converted  into  conditioned  signals  for 
certain  movements  and  so  lead  to  the  formation  of  a  chain  conditioned  reflex. 

This  represents  an  oriented  movement  of  a  special  kind,  occurring  automatically. 

The  deaf-mute  individual  with  functioning  labyrinths  orients  himself  in  space 
with  his  eyes  covered  just  like  t)ie  healthy  individual.  The  deaf-mute  with  non¬ 
functioning  labyrinths  is  incapable  of  orienting  himself  in  space  when  the  eyes 
are  covered — is  incapable  of  projecting  objects  perceivec'.  by  him  in  the  surround¬ 
ings  and  of  executing  oriented  movements  in  accordance  therewith.  With  many 
repetitions,  however,  he  can  execute  more  or  less  oriented  movements  with  covered 
eyes  because  of  the  conversion  of  proprioceptive  stimulations  into  conditioned 
signals  for  certain  movements. 

The  blind  individual  orients  himself  in  space  mainly  through  his  labyrinthine 
receptors.  This  labyrinthine  reception  determines  the  location  of  external 
objects  which  the  blind  person  perceives  with  other  sense  organs  during  his 
passage  along  a  particular  path.  It  in  fact  plays  the  essential  part  in  the 
production  of  oriented  movements. 
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Berkner,  L.V. ,  et  al.,  Ramo,  Simon  ed.  1961  PEACETIME  USES  OF  OUTER  SPACE. 
(New  York;  Toronto:  McGraw-Hill,'  1961) 
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Bcr-4n,  L.J.  1961  OPTI^OJII  SOFT  LANDING  TIIAJZCTORIES .  PARTI.  ANALYSIS. 

(Air  Force  Office  of  Scientific  Research,  Air  Research  and  Development 
Cor.r..and,  Washington,  D.C.)  AFOSR519 

ABSTRi'.CT:  A  variational'  calculus  solution  is  obtained  for  the  thrust  program 
for  mini.v.um  propellant  consumption  to  achieve  landing  of  a  rocket  vehicle  from 
a  spr.ce  prbit  with  zero  relative  velocity  at  touchdown,  under  the  simplifying 
as su-.v.p cions  of  no  atmospheric  forces  and  a  uniform  (i.e.,  flat-earth)  gravita¬ 
tional  field.  These  assumptions  are  appropriate  for  lunar  landing  of  a  moderate¬ 
ly  high  thrust  rocket.  The  results  of  the  variational  solution  are  interpreted 
to  provide  an  appreciation  of  the  physical  nature  of  the  requirements  established 
by  different  initial  conditions,  as  specified  by  initial  conditions  parametrical¬ 
ly  by  an  equivalent  energy  altitude  and  the  actual  altitude,  five  different 
regimes  are  identified  and  the  corresponding  thrust  programs  described. 
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Berman,  M.L.  •  1959  .  A  PRELIMINARY  REPORT  ON  QUANTITATP/E  ESTIMATION  OF 

A  URINARY  METABOLITE  OF  EPINEPHRINE  AND  NOREPINEPHRINE  AS  POSSIBLE 
INDICATOR  OF  TOLERANCE  TO  GRAVITATIONAL  STRESS. 

(Paper,  Aero  Medical  Association  Medical  Association,  Statler  Hilton 
Hotel,  Los  Angeles,  April  27-29,  1959) 


it 


/.BSTRACT;'  3-Methoxy-4-Hydroxy-D-Mandelic  acid  is 
epinephrine  and  norephinephrine.  To  determine  whett 
compound  might  prove  useful  as  indicator  of  gravit 
subjects  rode  the  Air  Force  centrifuge  at  6G  forwa 
minutes;  periodic  sampling  of  urine  was  made  befor^ 
Determination  of  performed  creatinine  showed  the  r 
substance  to  increase  in  four  subjects  immediately 
in  two  subjects  the  creatinine  rate  dropped.  Prel 
quantitative  measurenent  of  3-methoxy-4-hydroxy-D 
mensional  paper  partition  chromatography ' suggo-t  a 
immediately  after  acceleration  and  this  rise  is  in 
excretion  of  creatinine.  (J.  Aviation  Med.  30(3): 


urinary  metabolite  of 
her  estimation  of  this 
ional  stress,  six  human 
acceleration  for  three 
and  after  acceleration, 
e  of  excretion  of  this 
after  acceleration,  while 
minary  results  from 
i^ndelic  acid  by  two  di¬ 
rise  in  the  metabolite 
dependent  of  the  rate  of 
175,  March  1559) 
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Berman,  M.L.  1959  QUANTIT.ATIVE  ESTIMMION  0I[ 
ADREN/iLINE  AND  NORADREN.ALTrr'AS  POSSIBLE  IND 
GRAVITATIONAL  STRESS.  Clright  Air  Development; 
and  Development  Command,  Wright-Patterson  AFh 
Nov.  1959.  ASTIA  AD  229  779 


ABSTRA.CT:  Using  the  method  of  two  dimensional  papej 
a  quantitative  estimation  of  the  urinary  output  of 
D-mandelic  acid,  a  major  catabolite  of  both  adrena 
was  determined  in  six  human  subjects  before,  di  ringj 
a  6  G  forward  acceleration  for  three  minutes. 


URIN/JIY  METABOLITE  OF 
1 CAT ION  OF  TOLERANCE  TO 
Center,  Air  Research 
Ohio)WADC  TN  59-376 


r  partition  chromatography, 
3-methoxy-4-hydroxy-' 
ijine  and  noradrenaline, 
and  after  exposure  to 
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The  results  showed  that  there  was  an  increased  rate  output  of  this  catabolite 
in  the  period  just  before  acceleration  which  averaged  Ilk  7,  over  the  pre¬ 
acceleration  control  level,  in  the  period  encompassing  acceleration  there 
was  an  average  increase  of  11287.  over  the  control  level  (P<,01).  The  period 
following  acceleration  showed  a  drop  to  an  excretion  rate  slightly  below  the 
pre~accelerat ion  levei  and  in  the  next  period  of  sampling,  the  excretion  rate 
returned  to  this  level.  These  results  indicate  a  corelation  between  the  out¬ 
put  of  this  metabolite  and  acceleration. 

Prcforr..od  urinary  creatinine  excretion  v;ere  not  significant  indicating 
that  the  changes  in  race  of  output  of  3-methoxy-4-hydroxy-D  mandelic  acid 
were  independent  of  glomerular  filtration  .rate. 
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Berrian,  1^60  ASSISTA.NCE  IN  PRELIMINAP.Y  TESTING  OF  ACCELERATION 

SUPPORT  SYSTEM  FOR  PROJECT  MERCURY  CAPSULE  AS  REQUESTED  BY  NASA  SPACE  TASK 
GROUP  (SIG)  (Naval  Medical  Research  Institute,  Bethesda,  Md.)  April  1960 
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Berry,  C.A.  1958  THE  ENVIRONMENT  CF  SPACE  IN  HUMAN  FLIGHT. 

In  USAF  School  of  Aviation  Medicine,  Randolph  AFB ,  Texas,  Epitome  of 
Space  Medicine .  Item  No.  41 

See  also  Aeronaut.  Eng.  Rev.  17(3):35-39,  March  1958 

ABSTRACT:  The  problems  presented  by  space  as  an  environment  for  human  travel 
are  extensions  of  those  encountered  in  prcoent  day  flight.  This  paper  defines 
"space"  as  an  environment  for  man.  It  discusses  the  problem  of  space  e(5[uiva- 
lence,  oxygen,  dysbarism,  embolism,  ozone,  cosmic  radiation,  and  meteors.  It 
also  discusses  the  dangers  of  solar  radiation,  weightlessness,  and  the  sealed 
cabin.  (CARI) 
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Berry,  C.A.  1958  T.IE  ENV1R0:::'4:NT  OF  SP.'.Ci:  IN  IIUILU'I  FLIGHT. 
■'.cvnnnut.  I  Inc;.  Rev.  ■>  7  :  35 -39 ,  March  1958 

Sec  also  L'S.'h’  School  of  .Aviation  Medicine,  Randolph  AFB,  Texas, 
Eoi to'-ie  of  S na c c  Med ic i  ic  .  Item  No.  41 


.ABSTRACT :  The  prob rems^presehted  by  apa“cc  as  a.V  e n v i r onm cfTt" for  human  travel 
are  extensions  of  chose  encountered  in  present  day  flight.  This  paper  defines 
"space"  as  an  environment  for  man.  It  discusses  the  problem  of  space  equiva¬ 
lence,  oxygen,  dysbarism,  embolism,  ozone,  cosmic  radiation,  and  meteors.  It 
also  discusses  the  dangers  of  solar  radiation,  weightlessness,  and  the  sealed 
cabin.  (CARI) 


Berry,  C.A.  1958  THE  ROLE  OF  PHYSICAL  STANDARDS  IN  JET  AND  ROCKET 
AIRCRAFT  FUGHT.  J.  Aviation  Med.  29(9):631-640,  Sept.  1958. 


ABSTRACT:  Complex  modern  weapons  systems  demand  that  the  flight  surgeon 
develop  proper  aircrew  selection  and  maintenance  programs  to  insure  the 
greatest  probability  of  successful  human  function.  Phys:.:al  standards  attempt 
to  provide  personnel  who  will  fly  with  increased  safety,  proficiency  and 
longevity.  Standards  should  offer  some  assurance  of  acceptable  performance 
under  the  stresses  of  flying.  Prior  to  establishing  definite  standards  a 
good  job  analysis  is  needed  to  determine  proper  instruments  or  tests  required. 
These  must  then  be  validated.  Suggested  tests  for  jet  and  rocket  pilots 
which  involve  the  cardiovascular,  pulmonary,  and  neuropsychiatric  systems, 
and  weight,  vision,  and  mixed  stresses  in  the  flying  environment,  have  been 
discussed.  Consideration  was  given  to  special  requirements  for  space 
operations.  It  is  important  continually  to  review  and  revise  the  physical 
standards  in  the  light  of  new  knowledge,  validity  or  the  appearance  of  new 
tasks  and  equipments.  In  any  case  the  role  of  physical  standards  in  high 
performance  aircraft,  or  apace  craft,  is  to  insure  that  the  candidate  will 
not  fail  at  his  task  "due  to  discoverable  physical  defect". 
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Berry,  C.A. ,  and  A.H.  King  1959  AEROMEDICAL  PROBLEM  CASES:  THREE  YEARS' 
EXPERIENCE  IN  AVIATION  MEDICINE  CONSULTATION  CENTER. 

Aerospace  Med.  30(11):8C6-815 


ABSTRACT:  To  assist  in  evaluating  problem  aeromedical  cases,  three  U.S.  Air 
Force  Aviation  Medicine  Consultant  Centers  were  established.  During  the  three- 
year  period  1956  to  1958,  these  centers  evaluated  1,159  cases,  and  recommended 
return  to  flying  status  in  51  per  cent  of  the  cases.  The  majority  of  the  con- 
sultees  had  both  conventional  and  jet  aircraft  experience  with  68  per  cent 
having  between  500  and  4,000  hours.  The  recorded  diagnoses  are  tabulated  and 
discussed. 
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Berry,  C.A.  1961  AVIATION  MEDICINE  CCN>’n.TATI0N  PROBLEM  CASES . 

In  Bergeret,  P.,  ed..  Escape  and  Survival:  Clinical  and  Biological 
Problems  in  Aero  Space  Medicine . 

(London,  New  York,  Paris:  Pergeuson  Press,  1961) 
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Berry,  Charles  A.,  Howard  A.  Minners,  Ernest  P.  McCutcheon,  &  Richard  A. 
Pollard  1962 

AEROMEDICAL  ANALYSIS 

In:  Results  of  the  Third  United  States  Manned  Orbital  Space  Flight. 

October  3,  1962. 

(National  Aeronautics  and  Space  Administration.  Manned  Spacecraft 
Center,  Houston,  Texaa)  NB3-1,1990.  Pp.  23-36. 

ABSTRACT:  Astronaut  Walter  M.  Schlrra,  Jr.,  incurred  no  detectable 

physiologic  decrement  during  his  spaceflight  which  included  over  9  hours 
of  weightlessness.  His  body  functions  since  the  flight  have  remained  normal 
and  unchanged  from  their  healthy  preflight  condition.  A  variation  of  the 
astronaut's  instantaneously  observed  heart-rate  response  was  noted  during 
flight.  Immediately  following  recovery,  an  orthostatic  rise  in  heart  rate, 
accompanied  by  a  fall  in  systolic  blood  pressure,  was  observed  for  a  br;lef 
period.  In-flight  ionlzing-radiation  monitoring  showed  that  the  astronaut 
sustained  no  significant  exposure. 
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Berry,  F.  B.  &  V.  A.  Stembridge  1958  THE  HUMAN  ELEMENT  IN  AIRCRAFT  ACCIDENTS, 
Ann,  gurg .  147(5) :590-595 . 

ABSTRACT:  From  the  flight  safety  standpoint  there  are  fewer  but  more  frequently 
fatal  aircraft  accidents  than  in  the  past.  The  chief  increase  in  the  number  of 
fatal  accidents  can  be  correlated  with  the  high  performance  aircraft-flying 
higher  and  faster. 

Currently,  military  medicine  evaluates  the  human  element  in  three  major  categories: 
1)  environmental  factors  2)  traumatic  factors,  and  3)  pre-existing  disease. 

By  taking  the  man  out  of  his  normal  habitat  he  is  subjected  to  a  change  in  his 
environment.  With  the  increase  in  altitude  he  has  less  oxygen  and  less  pressure. 
Many  times  he  is  placed  in  a  situation  which  is  beyond  his  capabilities,  involv¬ 
ing  mainly  the,  special  senses  such  as  vestibular  and  visual  perception.  The 
vestibular  intolerance  results  in  vertigo  or  spatial  disorientation.  The 
traumatic  events  sustained  in  an  aircraft  accident  often  involve  more  than  one 
lethal  lesion  and  many  observers  do  not  deem  it  worthwhile  to  make  an  investiga¬ 
tion.  Nevertheless,  the  death  may  be  the  cause  of  the  accident  rather  than  the 
result.  Pre-existing  disease  will  become  increasingly  important  in  the  jet  age. 
Any  condition  that  might  produce  death  on  the  ground  can  also  produce  death  in 
the  air,  and  the  most  dramatic  among  these  is  the  heart  attack.  The  points 
demonstrate  the  necessity  for  closer  medical  supervision  of  the  aircrew  parti¬ 
cularly  as  the  newer  jet  propelled  aircrafts  are  put  into  service. 
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B«rry,  F.B.  1960  "WHS-CH  ERRING  MEN  CALL  CHANCE". 

Aerospace  Med  31:91-100,  February  1960 


ABSTRACT;  It  la  evident  that  "the  Increasing  performances  of  modern  aircraft  give 
to  flight  safety  a  more  and  more  important  role  in  the  responsibilities  of  the 
authorities  concerned.  In  spite  of  the  improvements  and  aeronautical  techniques, 
the  human  element  is  still  an  essential  feature  in  the  operation  of  an  aircraft 
and  the  origin  of  aircraft  accidents."  The  greater  the  efforts  for  prevention  for 
humans,  appliances  and  structure,  the  less  there  will  be  "which  erring  men  call 
chance." 
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Berry,  M.  R.,  Jr.,  B.  T.  Horton,  &  A.  R.  MacLean  1940  THE  IMPORTANCE  OF  STUDY¬ 
ING  THE  POSTURAL  RESPONSES  OF  THE  BLOOD  PRESSURE  AND  THE  HEART  RATE,  WITH  A 
NOTE  ON  THE  METHOD  OF  TAKING  THE  BLOOD  PRESSURE  IN  THE  ERECT  POSTURE.  The 
Medical  Clinics  of  N.  America  24(4); 1095-1126,  July  1940. 

NOTE:  Reel  7,  Flash  7,  Item  56 

SUMMARY  AND  CONCLUSIONS:  In  this  review  of  postural  maladaptation,  we  have  tried 

to  present  a  working  picture  of  the  complex  chain  of  mechanisms  which  allow  man  to 

walk  Instead  of  to  crawl;  to  point  out  that  postural  maladaptations  may  occur  in 

the  presence  of  a  variety  of  diseases  which  may  affect  any  link  of  the  postural 

adaptation  chain  and  account  for  many  symptoms;  to  stress  the  diagnostic  value  of 
the  simple  procedure  involved  in  comparing  the  blood  pressure  and  pulse  rate  with 
the  patient  in  the  recumbent  and  erect  postures;  and  finally,  we  propose  a  simple 
method  of  taking  the  blood  pressure  when  the  patient  is  erect  which  obviates  some 
of  the  errors  which  occur  with  vascular  engorgement  of  the  arm  distal  to  the  cuff. 
Sewall  in  1919  stated  the  problem  of  the  physician  well;  "In  his  examination  of  a 
patient  the  doctor  is  guided  by  his  conception  of  the  ratio  of  effort  to  use; 
necessity  not  luxury,  determines  his  technic;  the  burden  of  a  new  method  is 
intolerable  unless  it  yields  very  practical  results  and  fits  easily  into  the  routine 
of  examination."  We  believe  so  strongly  that  comparison  of  blood  pressure  and 
pulse  rates  when  the  patient  is  in  the  erect  and  recumbent  positions  fulfills  these 
requirnments  that  two  of  us  (MacLean  &  Horton)  have  advocated  this  procedure  as  a 
rcutino  part  of  the  general  physical  examination  at  The  Mayo  Clinic. 

W  suggest  the  following  procedure  for  recordingi  the  postural  changes  in  blood 
pressure  as  a  routine  part  of  the  physical  examination:  1)  After  the  general 
examination  has  been  completed  and  while  the  results  are  being  written,  allow  the 
'patient  to  rest  quietly  for  about  five  mins.,  lying  supine  on  the  examination  table. 
2)  Wiiilc  the  patient  is  supine,  record  the  blood  pressure  rapidly  3  to  5  times, 
depending  on  the  amount  of  fluctuation  between  the  readings,  and  also  record  the 
pulse  rate.  3)  Ask  the  patient  to  stand  quietly  for  one  min.  and  then  take  the 

p-.'.sc  j-at^. _ 4)  Elevate  the  patient's  arm  above  shoulder,  level  until  the  veins  -  — 

coiiaplie  and  then  rapidly  inflate  the  cuff.  5)  Lower  the  patients'  cubical  fossa 
to  tl'.e  level  of  the  heart.  Clasp  the  subject's  right  hand  between  your  right  upper 
arm  and  thorax  so  that  his  forearm  is  horizontal  at  the  level  of  the  heart.  Supporp 
ing  the  patient's  elbow  with  the  last  3  fingers  of  your  right  hand,  clasp  Che 
stethoscope  in  place  over  the  brachial  artery  with  the  right  thumb  and  forefinger 
and  take  the  blood  pressure  in  the  usual  way.  6)  In  cases  in  which  the  examiner 
has  reason  to  suspect  latent  postural  maladaptation,  the  blood  pressures  and  pulse 
rates  with  the  patient  standing  should  also  be  taken  just  after  an  exercise  test. 
(AUTHOR) 
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Berufl,  W.J.  1961  DEVELOPMENT  OF  PERSONNEL  PROTECTIVE  SYSTEMS  FOR 

SPACE  FLIGHT  AND  EXPLORATION  MISSIONS. 

(B.F.  Goodrich  Aviation  Products,  Akron,  Ohio)  Contract  NOw  61-0554-c 
First  Monthly  Engineering  Report,  18  May  1961  through  17  June  1961 
ASTIA  ad-293  056 


ABSTRACT:  The  initial  phase  of  this  program  has  dealt  with  establishing 
a  set  of  requirements  or  conditions  the  space  suit  must  withstand.  This  has 
included  cataloging  crew  activities  and  tasks  in  addition  to  classifying  the 
hostile  environment  to  be  encountered. 
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Besco 


R.O.  1961  THE  EFFECTS  OF  COCKPIT  VERTICAL  ACCELERATIONS  ON  A 
SIMPLE  PILOTED  TRACKING  TASK.  (North  American  Aviation,  Los  Angeles, 
Calif.)  Report  No.  NA-61-47,  13  April  1961. 
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Besco,  R.  0.  1961  THE  EFFECTS  OF  COCKPIT  VERTICAL  ACCELERATIONS  ON  A  SIMPLE 

PILOTED  TRACKING  TASK 
Hum.  Factors  3(4) : 229-236,  Dec.  1961 


ABSTRACT:  The  effects  of  vibratory,  linear,  and  vertical  accelerations  on 
tracking  errors  during  a  one -dimensional,  pitch  tracking  task  were  studied. 

Four  experienced  test  pilots  performed  this  compensatory  tracking  task  on  the 
"Pilot  Operated  Dynamic  Flight  Simulator";  motion  (four  levels),  frequency 
(three  levels),  and  amplitude  (three  levels)  of  the  command  signal  were  varied. 
The  measure  of  performance  was  the  root  mean  square  error  in  pitch  attitude. 
These  data  were  examined  by  analysis  of  variance  technique.  Suggestions  for 
future  research  were  included.  (Tufts) 
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Best,  C.  H.  and  N.  B.  Taylor  1963  EFFECT  OF  GRAVITY  UPON  CIRCULATION 

In  The  Human  Body;  It's  Anatomy  and  Physiology  Fourth  ed.  (New  York: 
Holt,  Renehart  and  Winston)  Pp.  273-275. 

ABSTRACT:  A  physLlogical  description  of  fainting  end  "blackout"  is  provided, 
and  the  effect  of  centrifugal  force  upon  the  circulation  is  detailed.  In 
the  gravity-free  state  it  is  noted  that  the  normal  circulatory  reflexes 
elicited  by  the  stimulation  of  pressoreeptors  in  the  carotid  sinus  and 
other  vascular  areas  will  be  reduced  or  suspended.  The  blood' will  have  no 
weight,  so  the  work  of  the  heart  will  be  reduced  and  the  skeletal  muscles 
will  not  be  called  upon  to  expend  energy  upon  ponderable  objects.  These 
will  have  no  short  time  effects  but  would  lead  to  atrophic  changes  if  extended 
over  long  periods.  (CARl) 
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Beyer,  J.C.  &  A. A.  Bezreh  1962  REVIEW  AND  FORECAST  OF  IMPACT  STUDIES, 

UNITED  STATES  ARMY 

In  Impact  Acceleration  Stress :  Proceedings  of  a_  Symposium  With  a 
Comprehensive  Chronological  Bibliography .  (National  Acadeny  of  Sciences, 
National  Research  Council,  Washington,  D.C.)  Publication  No.  977.  Pp.  17-20 

ABSTRACT:  During  the  past  ten  years,  the  Commission  on  Accidental  Trauma  of  the 
Armed  Forces  Epidemiological  Board  has  been  sponsoring  projects  which  fall 
roughly  into  the  following  areas:  (1)  Identification  of  major  problems  of 
accidental  trauma  within  Armed  Services.  (2)  Developnent  of  quantitative  methods 
for  analyzing  causative  factors  in  accidents  and  their  control.  (3)  Determina¬ 
tion  cJ  human  factors  problems  relative  to  frequency  of  errors  and  injuries. 

(4)  Application  of  human  engineering  principles  to  the  design  of  equipment  to 
increase  operational  efficiency  and  safety.  (5)  Development  of  personnel 
protective  measures,  and  (6)  Evaluation  of  program  effectiveness.  At  the  present 
time,  the  activities  of  this  Commission  have  been  somewhat  curtaiiled. 

Beginning  in  July  1959,  the  U.S.  Army  Medical  Research  and  Development  Command 
has  been  participating  with  the  Transportation  Corps  in  the  support  of  the 
medical  aspects  of  the  overall  Aviation  Crash  Injury  Research  program  with  the 
Flight  Safety  Foundation,  Incorporated,  at  Phoenix,  Arizona,  This  research 
in  the  field  of  Army  aviation  is  concerned  with  the  delethalizing  of  the 
cockpit  and  aircraft  cabin  structures  in  order  to  prevent  injury  or  death  to 
the  occupants  of  such  aircraft  when  they  are  involved  in  survivable-type 
accidents. 
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Bezreh,  A, A,  1961  ARMY  EXPERIENCE  WITH  CRASH  INJURIES  AND  PROTECTIVE  EQUIPMENT 
Paper:  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection,  Naval 

Air  Material  Center,  Philadelphia,  Pa.,  June  14-15,  1961 

ABSTRACT;  Reports  data  representing  some  features  of  Army  experience,  as  a 
user  of  light  fixed  wing  aircraft  and  of  helicopters,  with  respect  to  crash 
injuries  and  protective  equipment.  Because  of  the  performance  characteristics 
of  Army  aircraft  ;uch  as  relatively  low  speed,  most  accidents,  approximately 
977„,  are  theoreti  ;al  ly  survivable.  However,  far  less  accidents  are  actually 
survived.  The  development  and  incorporation  of  crashworthiness  characteristics 
and  improved  personal  protective  equipment,  therefore,  is  of  crucial  importance 
if  ti'.e  discrepancy  between  survivable  and  survived  accidents  is  to  be  eliminated. 

Some  s ta t is t ica 1 ' f ind ings  are  given  whihe  illustrate  the  effectiveness  of 
items  of  personal  protective  equipment.  Injury  patterns  are  given  with  respect 
to  injury  severity,  type,  and  location;  and  a  comp.irison  between  fixed  wing  and 

rotary  wing  injury  patterns  reveals  no  striking  differences,  except  that _ injuries 

incurred  in  helicopter  accidents  appear  to  have  been  somewhat  more  severe. 

T!.o  dramatic  effect  of  post-crash  fire  upon  mortality  is  illustrated 
statistically.  Although  only  5.7%  of  all  major  accidents,  both  fixed  and  rotary 
wing,  were  complica  ed  by  post-crash  fire,  this  relatively  small  percent  of 
accidL.'.i.s  accounte  .  for  49.67.  o.f  all  fatalities,  pointing  out  the  serious  need 
for  crash-resistar.  .  fuel  systems. 


/' 


133 


388 

Bezreh,  Anthony  A.  1963  HELICOPTER  VERSUS  FIXED  WING  CRASH  INJURIES 
Aerospace  Medicine  34(1):  11-14,  Jan  1963 


ABSTRACT:  The  purpose  of  this  presentation  is  to  compare  the  crash  injuries 
and  some  of  the  crash  injury  problems  experienced  by  Army  aviation  in  its  fixed 
wing  and  in  its  rotary  wing  types  of  aircraft. 


Bialecki,  A.  1961  ANALIZA  MOZLIWOSCI  WYKORZYSTANIA  EFEKTU  GIROSKOPOWF/SO 

ORBITALNEGO  RUCHU  CZASTEK  ELEMEirTARNYCH  DO  TOMIARU  PREDK(»SCI  KATOWEJ 
(Analysis  oC  the  Possibility  of  Using  the  Effect  of  the  Gyroscopic  Orbital 
Movement  of  Elementary  Particles  for-«^asuring  Angular  Velocity) 

Pomiarv  Automatvka  Kontrola  6  : 386-391  ,i'96,0. 

Palmer,  J.W.,  Trans.  (Royal  Aircraft  Establishment,  Great  Britain) 

Library  Trans.  No.  971,  Oct.  1961.  ASTIA  AD  263  268 


ABSTRACT:  The  idea  of  a  new  instrument  for  measuring  angular  velocity  within 
the  limit  of  application  of  gyroscopic  instruments  is  put  forward.  To  make 
certain  analogies,  the  gyrotron  is  shown  as  a  mechanical  system  subject  to 
returning  oscillations  under  the  action  of  the  Coriolis  force.  An  analysis 
was  m.^de  of  the  motion  of  elementary  particles  on  the  circular  orbit  of  an 
accelerator,  after  applying  to  it  angular  velocity  of  transfer  as  the  input 
quantity.  Formulae  were  obtained  on  the  mean  deviation  of  particles  for  the 
variants  examined  of  the  electron  gyroscope  and  conclusions  are  drawn  as  to 
the  suitability  of  the  most  accurate  theoretical  designs.  An  introductory 
scheme  of  c.  "gyro-accelerator"  and  considerations  relative  to  the  design  should 
be  treated  solely  as  an  indication  of  the  trend  of  the  investigations.  (Author) 
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Bezreh,  A.  A.  1962  HELICOPTER  VERSU8  FIXED  WING  CRASH  INJURIES,  ARMY 
EXPERIENCE. 

(Paper  presented  at  the  Aerospace  Med.  Assocn.  Conf.,  Atlantic  Citv, 

N.  ’,,11  April  1962)  . 

ABSTR;\CT:  A  review  of  three  years  cf  Army  aviation  major  accident  data  re¬ 
vealed  mo-e  similarities  than  differences  between  crash  injuries  received  in 
rotary  wing  and  fixed  wing  types  of  aircraft.  The  same  preponderance,  namely 
977.  of  the  accidents  in  both  types  of  aircraft  were  considered  as  survivable, 
although  as  nvrny  aviators  were  killed  in  survivable  as  in  non-survivable  accidents 
There  were  twice  as  many  injuries  produced  per  accident  in  rotary  wing  cr.nshes 
as  there  were  in  fixed  wing  crashes.  When  injury  patterns  we.e  analyzed  for 
injury  location,  injury  t''no,  and  for  the  types  of  injuries  causing  death,  it 
was  found  that  rotary  v/ing  and  fixed  wing  data  para  1  Ic lo'.  each  other  remarkably 
closely.  The  same  similarity  appeared  in  the  breakdown  for  agents  of  j.njury 
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caui.:ion.  The  head  aad  upper  and  lower  extremities  were  the  ir.ost  frequent 
body  areas  involved.  V.'ounds,  fractures,  and  burns  were  the  prevalent  types  of 
pat.;ol»^^';y  produced.  The  most  common  causes  of  death  were  head  injuries,  mul¬ 
tiple  extreme  injuries,  and  burns  and  complications,  while  the  major  agents  of 
injury  causation  were  cockpit  agents,  fire,  and  decelerative  forces.  The  import¬ 
ant  cocknit  a''v;ncs  of  injury  causation  were  the  instrument  panel,  windshield 
or  bubble,  and  fine  control  column,  cyclic  or  collective  stick.  Thus,  Army 
crush  injury  puf-orns  arc  typical  of  those  found  from  other  sources  of  light 
aircraft  accident  data,  in  spite  of  the  fact  that  over  507,  of  the  Army  aircraft 
inventory  is  rotary  wing  in  type.  Further  discussion  will  be  devoted  to  the 
astounding  implications  cf  post-crash  fire  and  to  the  differences  in  the  injuries 
attributable  to  pure  decelerative  forces  in  rotary  wing, and  fixed  wing  aircraft. 

( A  o  r  o  ?.  na  c  e  b'o  d  .  33(3):329,  March  1962.) 
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Bidwell,  J.B.  Jan.  1959  VEHICLES  AND  DRIVERS  --1980. 
(Society  of  Au'tomotive  Engineers)  Pre-print  125. 
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Bieri-an,  E.O.  1959  TfL^LHIA  FOLLOWING  EJECTION  FROM  JET  AIRCRAFT:  A  CASE  REPORT 
Am.  J.  Qnlithalmol ,  .  48(3,  Part  1):  399,  Sept.  1959 

AbST.ViCT:  A  34-year-old  man,  ejected  from  a  jet  aircraft  at  approximately 
15,000  ft.  at  a  speed  of  over  600  miles  per  hour  (0.9  the  speed  of  sound), 
sustained  a  multiplicity  of  broken  bones,  subcon juntival  hemorrhages,  marked 
extravasation  of  the  eyelids,  and  marked  swelling  of  the  face  and  lips. 
Examinations  within  a  few  hours  after  the  accident  and  two  months  later  revealed 
no  damage  to  the  eye  itself. 


Bierman,  Howard  R.  1945  DESIGN  OF  Al.'  IMPACT  DECELERATOR 

(Naval  Medical  Research  Institute,  Bethesda,  Md . ) 

Research  Project  X-630,  Report  No.  3,  30  Nov.  19‘i5 

AEST.'blCT :  An  apparatus  for  applying  an  impact  force  to  a  human  being  through 
aircraft  shoulder  straps  and  seat  belts  has  been ■ devised .  The  impact  forces 
are  produced  by  the  arresting  of  freely  falling  weights  which  are  dropped 
through  varying  distances.  The  duration  of  the  impact  forces  can  be  varied 
by  the  interposing  of  resilient  materials  between  the  failing  weight  and  the 
arresting  plate.  The  design  of  the  seat  permits  alteration  of  the  position 
of  the  subject  relative  to  the  direction  of  the  impact  force.  Wire  strain 
gages  are  used  to  indicate  the  magnitude,  duration,  and  characteristics  of 
the  impact  forces.  The  limitations  of  the  apparatus  mclude  the  following: 
(a)  The  position  of  the  subject  is  normal.  (b)  The  ix.itraining  mechanism 
rather  than  the  individual  is  accelerated.  (c)  Visceral  movement  is  restrict 
ed  by  the  apparatus . 
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Bierman,  H.R.,  &  H.K.  Hellems  1945  INCREASED  PROTECTION  TO  IMPACT  FORCES 
BROUGHT  ABOUT  BY  A  LARGER  AREA  OF  DISTRIBUTION. 

(Naval  Medical  Research  Insritute,  Bethesda,  Md.)  Repc.  No.  3, 

Project  NM001006,  30  Nov.  1945. 
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Bierman,  H.R.  1946  DESIGN  OF  AN  IMPACT  DECELERATOR 

Science.  104:510-513 


ABSTRACT:  Describes  an  apparatus  to  simulate  the  magnitude  and  duration 
of  a  force  experienced  by  an  individual  '  .  an  aircraft  crash.  This  is 
accomplished  by  holding  the  individual  in  a  seat  by  shoulder  straps  and 
seat  belt  and,  at  a  given  time,  jerking  these  back  against  the  body. 
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Bierman,  H.  R.  1946  HUMAN  REACTIONS  TO  EXPERIMENTALLY  INDUCED  IMPACT  FORCES. 
California  Medicine  65(4); 149-152 ,  Oct.  1946 


ABSTRACT:  The  possibility  exists  of  surviving  high  impact  forces  in  crashes  in 
military  aircraft.  2)  Th(!  magnitude  and  duration  of  a  given  force  in  part  deter¬ 
mines  its  effect  upon  the  body.  Increasing  the  area  of  distribution  of  a  force 
reduces  the  untoward  efforts  upon  subjects.  3)  Forces  should  be  distributed  to 
those  areas  of  the  body  more  capable  of  withstanding  these  forces.  4)  The  rate 
of  loading  bears  a  critical  relationship  to  the  tolerance  of  the  subject  to  impact; 
forces.  5)  Small  oscillaiions  and  irregularities  in  a  force  are  disagreeable  to 
subjects.  6)  Force  is  th*  etiological  agent  of  trauma,  and  as  such  require*  much 
further  investigation  of  i  fundamental  nature.  (AUTHOR) 


397 


Bierman,  H.R.  1946  A  STUDY  OF  METHODS  OF  INTENTIONALLY  CRASHING  AIRCRAFT 
WITH  PURPOSE  toward  THE  SURVIVAL  OF  PERSONNEL. 

(National  Research  Council,  Washington,  D.C.)  CAM  Rept .  No.  496, 

21  Feb.  1946. 
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Bierman.  H.R. ,  H.K.  He  lie 
FINDINGS  OF  HUMANS 
(Naval  Medical  Rese 


ms,  &  R.M.  Wilder,  Jr.  1946  PHYSIOLOGICAL 
UNDERGOING  IMPACT  FORCES. 

krch  Institute,  Bethesda,  Md.)  Research  Project  X-630 
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Blerman,  H.R.,  H.K.  Hellems,  &  R.M.  Wilder,  Jr.  1946  THE  RATE  OF  LOADING 
OF  IMPACT  FORCES  AND  ITS  RELATIONSHIP  TO  THE  TOLERANCE  OF  THE  HUMAN  TO 
MAXIMAL  LOADS.  (Naval  Medical  Research  Institute,  Bethesda,  Md.) 
Research  Project  X-630. 
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Blerman,  K.R.  &  V.  Larsen  1946  DISTRlBlTilON  OF  IMPACT  FORCES  ON  THE  HUMAN 
THROUGH  RESTRAINING  DEVICES 

Naval  Medical  Research  Inst.,  Bethesda,  Md.  Pro j .  X-630,  Rept.  No.  4 
March  21,  1946  , 

NOTE'.  CARl  P&S  4.24na 


ABSTRACT:  The  distribution  of  Impact  pressures  transmitted  to  the  human  body 
through  the  regulation  shoulder  straps  and  seat  belt  of  aircraft  has  been 
investi^a.^d .  The  seat  belt  exerts  a  maximal  impact  pressure  to  the  body  at 
the  umbilicus  through  the  center  of  the  belt.  Maximal  Impact  pressures  are 
exerted  by  the  shoulder  straps  to  the  body  at  the  clavicular  areas.  An  improved 
design  of  the  present  restraining  devices  in  aircraft  allowing  a  more  equal 
distribution  of  the  Impact  pressures  on  the  body  may  permit  increased  tolerance 
to  such  pressures. 
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Blerman,  H.R.,  &  V.R.  Larsen  1946  REACTIONS  OF  THE  HUMAN  TO  IMPACT 
FORCES  REVEALED  BY  HIGH  SPEED  MOTION  PICTURE  TECHNIQUE. 

J.  Aviation  Med.  17(5) :407-412 . 

See  also  (Naval  Medical  Research  Institute,  Bethesda,  Md.)  Project  X-630 
Report  No.  5,  25  April  1946. 

NOTE  CARI  P&S  2.13na 

ABSTRACT:  (1)  The  effects  of  impact  upon  human  subjects  on  the  impact 

decelerator  were  studied  by  high  speed  cinematography.  The  motion  pictures 
were  taken  at  a  rate  of  3000  frames  a  second,  permitting  the  action  to  be 
slo-  ad  125  times  when  projected  at  the  standard  rate  of  24  frames  per  second. 
(2)  Interpretation  of  these  films  has  shown  that  the  pilot's  conventional 
shoulder  straps  elongate  under  impact  load  simultaneously,  with  the  shortening 
of  the  long  axis  of  the  body.  This  causes  the  straps  to  slide  over  the  skin 
during  the  onset  or  the  impact.  Abrasions,  contusions,  and  ecchymoses  about 
the  clavicular  areas  similar  to  those  lesions  seen  in  aircraft  crash  victims 
have  been  caused  ty  the  sliding  action  of  the  straps.  (3)  The  widening  of 
the  transverse  axis  of  tha  body  has  been  observed  during  impact;  injuries 
such  as  bone  bruises,  costochondral  or  ligamentous  detachments,  and  hemorrhage 
into  an  abdominal  rectus  muscle  may  occur  under  maximal  impact  loads. 

(4)  The  compress ior;  of  the  body  under  a  maximal  impact  load  of  3500  pounds 
is  estimated  to  be  5.5  centimeters.  (5)  With  the  seat  free  to  rotate, 
rapid  accelerations  of  the  head  and  neck  have  been  obtained  and  a  temporary 
alteration  of  the  facial  contour  has  been  observed  during  impact.  (6)  Various 
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forms  of  wave  transmissions  in  the  skin  and  underlying  tissues  have 'been 
observed  during  impact.  These  waves  travel  at  a  rate  of  4  to  14  feet  per 
second,  depending  upon  the  type  of  tissue  in  which  the  wave  is  located.  A 
rapid  fluid  wave  in  the  engorged  external  jugulars  has  been  seen  to  occur 
immediately  after  the  onset  of  the  impact.  (7)  If  one  shoulder  strap  breaks 
during  impact,  its  force  is  then  shifted  to  the  companion  strap  resulting  in 
a  twisting  movement  of  the  torso.  (8)  Alteration  of  the  rate  of  increase  of 
impact  loading  bears  a  critical  relationship  to  the  tolerance  of  the  individual 
to  such  forces.  Subjects  usually  prefer  slower  rates  of  loading  rather  than 
rapid  applications  of  force.  (DACO) 
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Bierman,  H.R, ,  et  al.  1946  THE  PRINCIPLES  OF  PROTECTION  OF  THE  HUMAN  BODY  AS 
APPLIED  IN  A  RESTRAINING  HARNESS  FOR  AIRCRAFT  PILOTS 
Naval  Medical  Research  Institute,  Bethesda,  Md.  Proj  X-630;  Rept.  No.  6, 

10  May  1946 

NOTE;  CARI  P&S  4.24na 

ABSTRACT:  A  restraining  harness  for  aircraft  pilots  has  been  developed  which 
has  successfully  protected  volunteers  against  2500  foot-pounds  delivered  on 
the  impact  decelerator  by  dropping  a  500  pound  weight  five  feet.  This  impact 
force  expended  in  0.15  seconds  on  a  dummy  enclosed  in  a  semi-rigid  hame&s  is 
featured  by  10,000  pound  peaks  as  measured  by  strain  gages. 

The  factors  which  contribute  to  the  effectiveness  of  this  harness  are: 

(a)  Distribution  of  the  impact  load  over  a  large  body  area,  (b)  D'stribution 
of  the  impact  load  to  regions  of  the  body  best  able  to  withstand  high  impact 
forces.  (c)  Gradual  rate  of  application  of  force  due  to  high  initial  elastic¬ 
ity  of  tlie  matirial.  (d)  Damping  of  small  irregularities  during  the  period 
of  impact.  (e)  The  property  of  the  material  to  elongate  Inelas tically  when 
the  applied  force  reaches  a  predetermined  tolerable  limit,  permitting  the 
absorption  of  large  amounts  of  energy. 


Bierman,  H.R.,  R.M.  Wilder  &  H.K.  Hellems  1946  T’Z  PHYSIOLOGICAL  EFFECT 
OF  COMPRESSIVE  FORCES  ON  THE  TORSO.  (Naval  Medical  Research  Institute, 
Bethesda,  Md.)  Project  X-630,  Report  No.  8,  19  Dec.  1946. 


ABSTRACT:  Bi,ophysical  technics  have  been  utilized  to  study  the  effects  of 
impact  forces  and  of  static  loading  on  volunteers.  These  technics  include 
the  use  of  the  electrocardiograph,  thermocouple  respirometer,  and  a  photo¬ 
electric  cell  for  determining  ear  pulse  and  ear  opacity.  Electrical  wire 
strain  gages  were  employed  for  pulse  and  pressure  determinations.  A  static 
load  of  550  pounds  was  applied  to  the  anterior  chest  and  abdomen  of  eight 
male  volunteers  by  the  use  of  traction  on  a  vest  type  restraliiing  harness. 
The  results  of. 18  such  loadings  are  reported. 
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Biemsan,  H.  R.  1947  THE  PROTECTION  OF  THE  HUMAaN  BODY  FROM  IMPACT  FORCES 
OF  FATAL  MAGNITUDE. 

Mil.  Surgeon.  100(2):  125-141..  Feb.  1947 
ABSTRACT : 

1.  The  protection  of  aircraft  personnel  in  crashes  up  to  65  G's  is  a 
possibility.  Mw.ny  injuries  and  deaths  in  aircraft  crashes  may  be  caused 
by  inadequate  restraining  devices. 

2.  Investigations  on  the  impact  decelerator  have  uncovered  at  least  six 
fundamental  principles  which  will  diminish  the  effect  of  linear  accelerative 
forces  (impacts)  upon  the  human.  They  are: 

(a)  Distribution  of  the  impact  force  over  a  large  body  area. 

(b)  Distribution  of  the  impact  force  to  regions  of  the  body  best  able  to 

withstand  high  impact  forces. 

(c)  Gradual  rate  of  application  of  the  impact. 

(d)  Damping  of  small  irregularities  during  the  period  of  impact. 

(e)  Small  distances  of  movement  in  the  same  direction  of  the  impact  during 
the  period  in  which  the  force  would  exceed  the  injury  threshold. 

(f)  M.'intenance  of  the  force  below  the  iniury  threshold  at  all  times. 

3.  These  principles  have  been  incorporated  into  the  construction  of  a 

vest-tvoe  harness  of  undrawn  nylon  and  have  efiectively  protected  humans 

from  m;..\iral  impact  forces  equivalent  to  10,000  impact  pounds  on  a  vrooden 
dummy  with  the  conventional  harness. 

4.  Parachute  riser  straps  of  the  same  material  have  effectively  reduced 
decelerations  of  54  G's  to  6  G's  on  a  wooden  dummy.  Volunteers  free  falling 
distances  of  15  feet  were  decelerated  in  less  than  0.2  second  yet’  experienced 
only  6  G' s . 

5.  The  principle  of  reducing  impact  forces  below  the  damaging  threshold 

by  small  distances  of  controlled  movement  can  be  applied  to  prevent  injuries 
in  many  types  of  accidents  due  to  rapid  acceleration  or  deceleration. 
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Bierman,  H.R. ,  R.M.  Wilder  and  H.K.  Hellems  1947  PROTECTION  OF  THE  HUMAN 
BODY.  PRINCIPLES  AS  APPLIED  IN  A  RESTRAINING  HARNESS  FOR  AIRCRAFT  PILOTS. 
J.A.M.A.  133(8) :522-526.  Feb.  22,  1947. 


ABSTRACT; 

1.  A  restraining  harness  for  aircraft  pilots  has  been  enclosed  in  a  semi¬ 
rigid  harness  is  featured  by  10,000  pound  peaks  as  measured  by  strain  gages. 

2.  The  factors  which  contribute  to  the  effectiveness  of  this  harness  are: 
(a)  distribution  of  the  impact  load  over  a  large  body  area;  (b)  distribution  of 
the  impact  load  to  regions  of  the  body  best  able  to  withstand  high  impact  forces; 
(c)  gradual  rate  of  application  of  force  due  to  high  initial  elasticity  of  the 
material;  (d)  dampening  out  of  small  irregularities  during  the  period  of  impact, 
and  (e)  the  property  of  the  material  to  elongate  inelastically  when  the  applied 
force  reaches  a  predetermined  tolerable  limit,  permitting  the  absorption  of  large 
amounts  of  energy. 

The  principles  outlined  in  this  report  may  be  applied  to  protection 
against  many  other  types  of  large  accelerative  forces  that  may  be  encountered. 
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Bierman,  H.R.  1948  "^A  ?TIjDY  OF  METHODS  OF  INTENTIONALLY  CRASHING 

AIRCRAFT  WITH  PURPOSE  TOWARD  THE  SURVIVAL  OF  PERSONNEL. 

J.  Aviation  Med..  19(4):238-252,  Aug.  1948. 

ABSTRACT:  Three  pilots  who  are  experienced  in  intentionally  crashing  aircraft 
for  the  motion  picture  industries  were  interviewed  to  gain  information  con¬ 
cerning  the  performance  of  nonfatal  aircraft  crashes. 
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Bierman,  H.R.  1949  TEST  AND  EVALUATION  OF  EXPERIMENTAL  HARNESS 
UIDZR  CONTROLLED  CRASH  CONDITIONS. 

(Naval  Medical  Research  Institute,  Bethesda,  Md.)  Pro j .  X-630, 
Rept .  No.  11,  10  Apr*  1949. 
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Billingham,  J.  1958  SPACE  MDICINE 

Nature  (London)  182(4650): 1645-1646,  Dec.  13,  1958 

ABSTR-^CT:  Reviews  the  first  symposium  on  space  medicine  in  Great  Britain,  held 
in  London,  October  16  and  17,  1958.  Among  papers  presented  were:  Consequences  of 
Weightlessness  (M.  P.  Lansberg),  Impairment  of  Human  Performance  in  Control  (  K.  F 
Jackson),  and  Effects  of  Sensory  Impoverishment,  Confinement,  and  Deprivation  of 
Sleep  (C .  Cunningham). 
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Billings,  C.E,  and  W.F.  Ashe  1962  THE  MEDICAL  ASPECTS  OF  BUSINTSS  AVIATION 
(Ohio  State  Univ.  Research  Foundation,  Columbus)  OSU-RF- 1260-2,  Contract 
no.  FA-2192,  June, 30,  1962 
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Billington,  I.J.  E.Eggmann,  B.C.  Stonehill  &  J.C.  Lafrance  1961  THE 

ROTATING  ARM  FACILITY  FOR  HIGH  SPEED  LOW  DENSITY  AERODYN;^MIC  STUDIES. 
(Institute  of  Aerophysics,  University  of  Toronto)  UTIA  Report  No.  77. 
Oct.  1961.  ASTIA  AD  275  831. 


ABSTRACT:  The  feasibility  and  usefulness  of  a  rotating  arm  facility  for 
aerodynamic  studies  at  low  density  has  been  studied.  Structure  of  the  arm 
itself  appears  to  be  the  most  critical  aspect  of  the  design  of  such  a  facility. 
A  theory  for  optimum  arm  design  is  outlined  and  a  .number  of  design  charts  based 
on  this  theory  are  presented. 
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This  study  suggests  that  it  is  mechanically  feasible  to  construct  a  rotating 
arm  facility  vith  a  capability  of  Hach  numbers  up  to  about  8  over  a  range 
of  pressure  levels  encompassing  roost  of  the  low  density  flow  regimes  of 
interest.  Although  somewhat  higher  Mach  numbers  are  theoretically  possible, 
justification  of  the  attendant  increase  in  facility  size  and  cost. 

Based  on  the  theory  and  design  data  of  this  report,  facilities  with  maximum 
capabilities  of  4000  and  8000  ft/sec  respectively  are  discussed.  It  is  con¬ 
cluded  that  a  facility  of  the  4000  ft/sec  class  could  be  designed  by  direct 
application  of  the  present  analysis.  For  the  higher  speed  facility, 
however,  analytical  investigation  and  probably  some  related  engineering 
development  work  would  appear  necessary.  (Author) 
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Billington,  I.  J.,  E.  Eggmann,  B.  C.  Stonehill,  A  J.  C.  Lafrance  1962  THE 
ROT/VTIKG  ARM  FACILITY  FOR  HIGH  SPEED  LOW  DENSITY  AERODYNAMIC  STUDIES . 
(Aeronautical  Research  Laboratory,  Wright-Patterson  AFB,  Ohio)  Contract 
AF  33(616)-6990;  Project  7064;  Task  70169;  ARL  EXHIBIT  62-300;  Jan.  1962 


ABSTRACT;  The  feasibility  and  usefulness  of  a  rotating  arm  facility  for  aero¬ 
dynamic  studies  at  low  density  has  been  studied.  Structure  of  the  arm  itself 
appears  to  be  the  most  critical  aspect  of  the  design  of  such  a  facility.  A 
theory  for  optimum  arm  design  is  outlined  and  a  number  of  design  charts  based  on 
this  theory  are  presented. 

This  study  suggests  that  it  is  mechanically  feasible  to  construct  a  rotating  arm 
facility  with  a  capability  of  Mach  numbers  up  to  about  8  over  a  range  of  pres¬ 
sure  levels  encompassing  most  of  the  low  density  flow  regimes  of  interest. 
Although  somewhat  higher  Mach  numbers  are  theoretically  possible,  justification 
of  the  attendant  increase  in  facility  size  and  cost  appears  doubtful. 

Based  on  the  theory  and  design  data  of  this  report,  facilities  with  maximum  capa-' 
bilities  of  4000  and  8000  ft/sec  respectively  are  discussed.  It  is  concluded 
that  a  facility  of  the  4000  ft/sec  class  could  be  designed  by  direct  application 
of  the  present  analysis.  For  the  higher  speed  facility,  however,  analytical 
investigation  and  probably  some  related  engineering  development  work  would 
appear  necessary.  (AUTHOR) 
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Bingel,  A.  1948  FIAT  REVIEW  OF  GERMAN  SCIEN’CE  1939  -  1946 

PSYCHIATRY  -  XVI  -  PSYCHIATRY  IN  AIR  FORCE  MEDICINE 
(Wiesbaden;  FIAT,  1948).  Pp.  276-288 
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Bingham,  W.W.  1962  A  RATIONAL  METHOD  OF  DETERMINING  AIRPLANE  DECELERATION 
FORCES  DURING  ABNORMAL  LANDING  CONDITIONS. 

(Boeing  Co.,  Seattle,  Washington)  July  1962. 


Biot,  M.A.  &  R.L.  Bisplinghoff  1944  DYNAMIC'  LOADS  ON  AIRPLANE  STRUCTURES. 

DURING  LANDING.  (National  Advisory  Committee  for  Aeronautics,  Wash., 
D.C.)  NACA  ARR  No.  4H10,  October  1944 


ABSTRACT:  The  application  of  transient  theory  to  the  rational  determination 
of  dynamic  loads  on  airplane  structures  during  initial  landing  impact  is 
discussed.  Simplified  procedures  are  described  by  which  the  distribution  of 
the  maximum  attainable  value  of  the  dynamic  stresses  in  the  structure  may  be 
obtained.  Illustrations  of  the  procedure  are  given  by  nemerical  examples  for 
the  case  of  airplane  wings.  This  indicates  approximate  orders  of  magnitude  to 
be  expected  in  a  typical  problem.  The  validity  of  the  underlying  simplifica¬ 
tions  and  assumptions  is  discussed.  A  brief  outline  of  the  general  mathematical 
theory  of  transients  in  undamped  elastic  system  is  presented. 


Bird,  J.  W. ,  C.  C.  Wunder,  N.  Sandler  &  C.  H.  Dodge  1963  ANALYSIS  OF  MUSCULAR 
DEVELOPMENT  OF  MICE  AT  HIGH  GRAVITY. 

Amcr.  J.  Phvs'iol.  204:523-526,  March  1963. 
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Birren,  J.  1945  STATIC  EQUILIBRIUM  AND  VESTIBULAR  FUNCTION. 

J.  Exp.  Psvfchol.  35:127-133. 

SUMMARY:  Observations  of  body-sway  and  rail-walking  test  were  made  on  a  19  year 
old  male  who  had  lost  all  VIIL  never  functions  (vestibular)  following  an  attack 
of  acute  meningococcus  menigitis.  The  existence  of  the  vestibular  defect  was 
established  by  complete  absence  of  response  to  thfe  caloric  and  Barany  Chair  tests 

This  S  manifested  marked  body  sway  during  the  first  trial  period.  He  did,  how¬ 
ever,  maintain  his  balance  standing  erect  with  eyes  open  and  with  eyes  colsed. 

One  month  later  this  S  displayed  improvement  in  his  postural  control  so  that  the 
record  would  not  be  categorized  as  pathological.  During  neither  of  the  sessions 
could  the  S  score  above  zero  on  the  rail-walking  test. 


Pos trotational  nystagmus  time  and  body-sway  measurements  were  made  on  45  male  Ss. 
None  of  the  correlation  coefficients  obtained  between  body- sway,  measurements , 
eyes  open  or  closed,  and  nystagmus  time  were  significantly  greater  than  zero. 
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The  findings  of  this  study  are  interpreted  as  indicating  that  man  may  maintain 
stable  posture  despite  loss  of  vestibular  function,  and  that  measurements  of  body 
sway  cannot  be  used  to  detect  vestibular  defects.  Postural  defects  may  occur 
followin;^  the  loss  of  vestibular  functions,  but  the  defect  is  soon  compensated 
for.  The  lack  of  correlation  between  postrotational  nystagmus  time  and  body 
sway  is  further  Indication  of  the  lack  of  complete  dependence  of  posture  on 
vestibular  functions,  or  at  least  on  those  functions  reflected  in  nystagmus. 
Superficially  it  would  seem  that  body-sway  measurements  were  indicative  of  the 
adequacy  of  integration  by  the  cerebellum  of  sensory  cues  arriving  from  many 
sources,  among  which  those  from  the  labyrinth  are  not  the  most  important. 


Birren,  J.E.,  &  M.B.  Fisher  1945  FURTHER  STUDIES  ON  THE  PREDICTION 

OF  SUSCEPTIBILITY  TO  SEASICKNESS  BY  A  MOTION  SICKNESS  QUESTIONNAIRE. 
(Naval  Medical  Research  Institute,  Bethesda,  Md.) 

Research  Project  X-278,  Rept .  No.  6,  8  Oct.  1945. 
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Birren,  J.E.  1949  MOTION  SICKNESS:  ITS  PSYCHOLOGICAL  ASPECTS. 

In  Committee  on  Undersea  Warfare,  National  Research  Council,  Washington, 
D.C ■ . Human  Factors  In  Undersea  Warfare . 
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Bjurstedt,  H.  MEASUREMENT  OF  O2  SATURATION  OF  ARTERIAL  BLOOD  IN 

THE  HUMAN  DURING  PROLONGED  ACCELERATION.  (Karolinska  Inst.,  Sweden) 
Project  7220(805A),  Contract  AF  61(052)-153;  MRM,  AMRL 


APSTR.ACT:  This  work  effort  involves  the  measurement  of  oxygen  and  carbon 
dioxide  exchange  in  subjects  exposed  to  prolonged  accelerations  (positive) 
and  (transverse)  and  specifically,  the  measurement  of  oxygen  saturation  of 
the  arterial  blood,  as  well  as  concentrations  of  oxygen  and  carbon  dioxide 
in  the  alveolar  air.  The  techniques  and  experimental  data  obtained  should 
be  applicable  to  the  establishment  of  objective  physiologic  indices  of  human 
tolerance  of  accelerations  in  various  vectors. 


1A3  - 


420 

Bjurstedt,  Hilding  1958  EFFECTS  OF  PROLONGED  EXPOSURE  TO  POSITIVE  G  LOADINGS 
ON  THE  PULMONARY  GAS  EXCHANGE.  (Reports  from  the  Lab  of  Avn  and  Naval  Med., 
Karolinska  Institutet,  Stockholm.  British  Interplanetary  Society,  Symposium 
on  Space  Medicine,  London,  16-17  Oct.  1958) 

J.  Brit,  Interplanet.  Soc..  17(9) -.288-289,  May-June  1960 


ABSl*t\CT:  The  results  of  subjecting  anaesthetized  dogs  to  prolonged  g  forces 
in  the  head-to-tail  direction  are  reported.  In  spite  of  the  fact  that  the 
animals  were  hyperventilating  and  breathing  1007.  oxygen,  hyperoxaemia  was 
found;  this  is  attributed  to  disturbances  of  ventilation  and  perfusion  in  the 
lungs.  It  was  not  clear  why  marked  alkalosis  was  also  present. 
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Bjurstedt,  H..  L.  E.  Hansson,  L  G.  Strom  1958  ELECTROCARDIOGRAPHIC,  HEART- 

RATE  .AND  SI  BJECTIVE  RESPONSES  TO  PROLONGED  GRAVITATIONAL  STRESS  IN  RELATION  ' 
TO  SOME  DIMENSIONAL  AND  FUNCTIONAL  PARAMETERS  OF  THE  CIRCULATORY  SYSTEM. 
(Reports  from  the  Lab  of  Avn  and  Naval  Med.,  Karolinska  Institutet,  Stockholm, 
D<>c.  1958)  Acta  Physiol.  Scand .  47:97-108.  1959 

ABSTRiACT:  Heart-rate  and  ECG  (including  5  precordial  leads)  responses  were 
studied  in  16  healthy  subjects  during  up  to  6  min  exposure  to  3-3'j  times  the 
force  of  gravity  in  a  human  centrifuge.  The  subjective  g  tolerance  (resistance 
to  kimming  or  loss  of  vision)  was  determined  in  relation  to  various  circulatory 
functional  and  dimensional  parameters.  The  ECG  did  not  show  any  remarkable 
alterations  during  or  after  the  runs.  Subjective  g  tolerance  was  correlated  to 
orthostatic  heart-rate  (produced  by  normal  gravity)  but  not  to  heart-rate  response 
under  increased  gravitational  stress,  physical  working  capacity,  heart  volume  in 
the  horizontal  or  vertical  body  position,  or  total  hemoglobin. 


Bjurstedt,  II.  1960  ME.ASUREMENT  OF  O2  SATURATION  OF  ARTERIAL  BLOOD  IN  THE 
HUMAN  DURING  PROLONGED  ACCELERATION. 

(Karolinska  Inst.,  Sweden)  Contract  AF  61(052)-153;  Project  7220(805) 


ABSTR.ACT:  This  research  involves  the  measurements  of  the  O2  and  CO2  exchange 
in  human  subjects  during  positive  acceleration  -  specifically  measurement  of 
the  O2  in  alveolar  air. 
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Black,  A.N.,  D.G.  Christopherson,  and  S.  Zuckerman  1942  FRACTURJES 

OF  THE  HEAD  AND  jFEET.  (Ministry  of  Home  Security,  Oxford,  England) 
Rept.  RC-334,  12  Aug.  1942. 
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Black-Schaffer,  B.,  &  G.T.  Hensley  1960  PROTECTION  AGAINST  ACCELERATION  BY 

IMMERSION  DURING  HYPOTHERMIC  SUSPENDED  ANIMATION. 

A.M.A.  Archives  of  Pathology  69(5) :499-505,  May  1960. 

ABSTRACT:  When  baby  mice  eight  to  twelve  day's  old  in  hypothermic  suspended 
animation  are  centrifuged,  the  mechanical  effects  of  acceleration  upon  the 
tissues  are  readily  separated  from  the  effects  upon  function,  such  as  respira¬ 
tion,  cardiovascular  dynamics,  and  metabolism.  Under  these  circumstances  the 
highly  effective  protection  against  acceleration  by  immersion,  to  the  limits  of 
the  apparatus  used  (ca.2,700g),  are  readily  demonstrated.  Immersion  during 
acceleration  introduces  a  new  mechanical  factor,  hydrostatic  pressure.  Tempera¬ 
ture  changes  may  under  given  conditions  reinforce  or  reduce  the  physiologic 
effects  of  pressure.  Under  the  experimental  conditions,  a  pressure  up  to  10 
minutes  of  approximately  10  kg./sq.  cm.  at  4  to  8  degrees  C.  is  successfully 
tolerated.  Wl^en  this  is  prolonged  for  15  or  mere  minutes,  It  is  lethal.  It  is 
shown  that  when  immersed,  the  mice  can  be  protected  against  an  accelerative 
stress,  which,  when  translated  into  rectilinear  velocity,  would,  at  the  end  of 
15  minutes,  im.part  a  constant  speed  of  about  23,500  km.  per  second  (14,500  miles/ 
sec.).  At  such  constant  velocity  a  relativistic  time  dilation  of  1  per  cent 
would  occur.  (Authors) 
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Black-Schaffer,  B.,  G.  T.  Hensley,  &  L.  R.  Simson  1961  PROTECTION  OF 
THE  ADULT  MOUSE  AGAINST  1800  G  ACCELERATION  BY  HYPOTHERMIC  IMMERSION 
Aerospace  Medicine  32(  12)  ;1119- 1126 ,  Dec.  1961. 


ABSTRACT;  Deep  hypothermia  combined  with  immersion  was  used  to  protect 
adult  mice  against  15  min.  of  1,800  g.  The  method  was  described  in  detail. 
After  spinning,  ihe  mice,  while  being  warmed,  were  subjected  to  positive 
pressure  respiration  with  pure  oxygen.  After  recovery  of  spontaneous 
respiration  the  mice  were  necropsied  and  selected  tissues  were  fixed  and 
sectioned  for  histophathologic  examination.  The  results  were  tabulated 
and  discussed  in  detail.  (Tufts) 
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Black-Schaffer,  B.,'  1962  PROTECTION  BY  DEEP  HYPOTHERMIA  AI.’D  EC^ERSION 

AGAINST  2300  G  ACCELERATION  OF  A  NON-HI BERNATOR  (PJVT)  AND  A  HIBERiN’ATOR 
(HAMSTER).  Aerospace  Med..  33(3) :2, 86-296 ,  March  1962, 

ABSTRACT:  A  true' hibernator,  the  adult  hamster,  can  be  protected  against  a 
S(.  ii'.  of  23,00  G  of  30  minutes  duration  while  in  deep  hypothermia  and  immersed 
in  a  fluid  of  specific  gravity  equal  to  its  own,  at  a  temperature  of  0°  to 
ICPC. 

The  adult  rat,  non-hibernator ,  can  also  be  protected  under  the  same  circum¬ 
stances,  but  does  not  permanently  survive  more  than  5  minutes  of  the  largely 
compensated  2300  G  accelerative  stress,  despite  a  total  period  of  deep  hypo¬ 
thermia  of  as  little' as  50  minutes. 

The  imr.ediate  anatomic  cause  of  death  in  the  revived  rats  is  a  prominent 
congestive  gastroenteropathy  which  does  not  affect  the  large  bowel.  It  is 
suggested  that  this  lesion  is  a  consequence  of  autodigestion  of  the  mucosa 
by  gastric  and  pancreatic  proteolytic  enzymes. 

In  our  experience,  the  same  lesion' is  regularly  found  in  rats  revived  after 
90  or  more  minutes  of  deep  hypothermia  without  any  other  stress,  and  rarely 
in  rats  revived  within  70  or  fewer  minutes. 

It  is  suggested  that  the  circulatory  stasis  of  deep  hypothermia  impairs  the 
normal  protective  devices  of  the  enteric  mucosa,  and  the  hydrostatic  pressure 
of  the  spin  accelerates  the  proteolysis  sufficiently  to  overcome,  in  a  shorter 
time,  these  imparied  defenses. 

The  recirculation  of  blood  through  large  areas  of  severly  injured  enteric 
mucosa  must  result  in  the  absorption  of  water  soluble  substances  which  ordinar 
ly  are  not  absorbed.  It  is  proposed  that  these,  whether  gram  negative  endo¬ 
toxins,  pepitones,  or  other  substances,  elicit  the  erreversible  shock  to  which 
the  revived  rats  succumb.  (Atithor) 
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Blagonruvov,  A. A.  1960  THE  JOURNEY  OF  ’ OTVAZHN’AVA' 

Prnvda  p.  4,  5  July  1960. 


ABSTRACT:  News  article  quoting  academician  Blagonravov'.  Discusses  geo¬ 
physical  rockets  and  biological  apparatus  and  payloads.  "The  size  of  the 
payload  lifted  by  the  rocket  makes  it  possible  to  make  careful  biological 
research,  a  preliminary  step  in  preparing  for  flight  by  a  man.  In  recent 
experiments  we  have  received  new  data  in  respect  to  muscle  tone  under 
conditions  of  weight lessness .  '  (CARI) 
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Blakenore,  C.  1940  VISUAL  COMPLICATIONS  OF  HIGH-SPEED  FLYING. 

Tt.  Ophth,  Soc..  (Australia)  2:28-33 

\ 

ABSTRACT:  The  visual  complications  that  may  occur  fall  roughly  into  two 
groups:  (a)  sudden  transient  blindness,  or  some  modification  thereof,  with 
or  without  a  train  of  cerebral  symptoms,  such  as  fainting,  coma,  etc., 

(b)  retinal  and  subconjunctival  hemorrhages.  One  of  these  two  groups  the 
former  not  only  is  met  with  more  frequently  but  is  the  more  important.  This 
type  of  transient  blindness  is  known  colloquially  as  a  "black-out".  A 
"black-out"  may  occur  in  an  individual  if,  while  flying,  sufficient  cortici- 
fugal  centrifugal  force  is  created  and  provided  always  the  exposure  to  this 
force  is  of  sufficient  duration.  The  "black-out,"  however,  does  not  come  on  i 
immediately;  an  individual  is  subjected  to  the  effects  of  a  suitable  centri¬ 
fugal  force,  but  there  is  a  latent  period  which  varies  in  length  in  different 
individuals.  This  latent  period  is  followed  by  a  period  of  complete  blindness, 
after  which  sudden  recovery  takes  place. 

The  experimental  evidence  appears  to  suggest  that  the  "black-out"  chreshold  ' 
is  reached  when  a  corticifugal  centrifugal  force  of  from  4.5  to  5  is  applied 
for  from  5  to  15  seconds . 

Resistance  to  ’'black-out"  conditions  can  be  increased  by  constant  flying 
practice,  but  the  tolerance  established  is  very  limited  and  depends  on 
(a)  individual  idiosyncrasy,  and  )b)  conditioning  of  the  blood-vascular 
system  to  the  sudden  onset  of  centrifugal  force. 
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Blanchard,  W.  &  S.  Bondurant  et  al  1958  SUBJECTIVE  EFFECTS  OF  TRANSVERSE 
ACCELERATIONS  ON  SUBJECTS  IMMERSED  IN  WATER 

(Paper,  1958  Meeting  of  Aero  Medical  Association,  Statler  Hotel,  Washington, 
March  24-26) 


ABSTRACT:  To  explore  the  acceleration  protection  offered  by  complete  submersion 
in  water  forty-six  centrifuge  runs  were-  made  on  four  humian  subjects  lying  flat 
in  a  water  filled  container.  Compressed  air  for  respiration  was  supplied  through 
an  aqua-lung  valve  positioned  to  maintain  a  balance  between  endotracheal  pressure 
and  extra thorac ic  pressure.  In  each  run  the  subjects  were  held  at  peak  G  for 
15  to  55  seconds,  after  which  their  subjective  impressions  were  recorded.  The 
tolerance  to  chest  to  back  G  (supine)  was  limited  by  increasingly  severe  substernal 
pain.  The  onset  of  this  pain  occurred  at  an  average  level  of  4.1  G  with  the 
maximum  tolerable  level  bc-ing  about  7G.  In  the  prone  position  (back  to  chest  G) 
the  chest  pain  did  not  appear  at  the  same  ’evels  noted  above  but  the  absolute 
limit  of  tolerance  was  not  determined  due  to  difficulties  with  respiration  and 
chest  buoyancy.  In  contrast  to  the  unimimersed  situation  all  subjects  noted  a 
feeling  of  weightlessness  with  freedom  of  limb  and  head  movement.  These 
preliminary  experiments  do  not  indicate  any  marked  gain  in  transverse  G  tolerance 
due  to  water  immersion. 
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Blanchard,  U.J.  1960  LAXDIKG-IMPACT  CHA3UCTERISTICS  OF  LOAD -ALLEVIATING 
STRUTS  ON  A  MODEL  OF  A  WINGED  SPACE  VEHICLE 

(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 

NASA  TN  D-541,  Oct.  1960.  ASTIA  AD  244  504, 

ABSTRACT:  The  landing • impact  character’ at ics  of  a  1/9-scale  dynamic  model  of 
a  winged  space  vehicle  were  investigated.  The  tests  were  made  by  catapulting 
a  free  model  onto  a  hard-surface  runway  and  onto  water.  The  model  had  a  coni¬ 
cal  fuselage  and  a  flat-plate  wing  with  a  basic  delta  platform  and  75°  sweep- 
back  of  the  leading  edge.  The  use  of  yielding  metal  shock  absorbers  and 
various  landing-gear  arrangements  was  investigated  during  landing  impact . 

The  basic  landing  gear  consisted  of  a  dual  rubber-tired  nose  wheel  and  twin 
main  skids  aft  of  the  center  of  gravity  near  the  wing  tips.  Landing  motion 
and  acceleration  data  were  obtained  over  a  range  of  landing  attitudes,  gross 
weights,  and  initial  sinking  speeds.  Brief  tests  were  made  with  an  alternate 
nose-wheel  location.  An  all-skid  configuration  also  was  briefly  evaluated  for 
hard'^surface  and  water  landings.  The  landing  gear  employing  yielding  struts 
for  impact -energy  absorption  during  hard-surface  landings  resulted  in  accelera¬ 
tions  of  approximately  5lg  near  the  nose  gear  over  a  range  of  landing  para¬ 
meters.  Replacing  the  nose  wheel  and  tire  with  a  skid  did  not  significantly 
change  the  accelerations.  Landings  in  smooth  water  with  rigid  struts  and 
adequate  planing  area  at  the  nose  skid  resulted  in  a  maximum  landing  accelera¬ 
tion  of  approximately  4g .  (Author) 
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Blanchard,  W,  G.  1961  THE  EFFECTS  OF  FORWARD  ACCELERATION  ON  RESPIRATION. 

In  Bergeret,  P.,  ed.,  Bio-Assav  Techniques  for  Human  Cent rifuges  and 
Physiological  Effects  of  Acceleration.  (London,  New  York,  Paris: 

Pergamon  Press,  1961)  AGARDograph  48.  Pp .  96-100. 

ABSTRACT:  Respiratory  embarrassment  has  previously  been  found  to  limit  human 
tolerance  to  prolonged  transverse  acceleration.  Various  aspects  of  the 
respiratory  abnormalities  engendered  by  headward  and  traverse  acceleration 
have  been  studied.  Quantitative  measurements  have  been  made  of  the  degree 
of  respiratory  impairment,  and  roentgenographic  study  made  of  the  abnormal 
intrathoracic  organ  relationships.  These  experimental  results  and  roentgeno¬ 
grams  are  reviewed,  and  their  implications  discussed. 
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Blasingama,  B.P.,  et  al.,  ed..  Brown,  K.  and  L.D.  Ely  1962  SPACE  LOGISTICS 
ENGINEERING.  (New  York,  Wiley,  1962) 


Bledsoe,  Margaret  D.,  Otto  Bussemaker,  and  William  E.  Cunsnlns  1961  SEAKEEFING 

TRIALS  ON  THREE  DUTCH  DESTROYERS.  (David  Taylor  Model  Basin,  Washington  D.Q 
Rept.  no.  1559.  ASTIA  AD-269  311. 


ABSTRACT:  The  results  are  presented  of  destroyer  trials  conducted  under  the 
joint  sponsorship  of  the  Royal  Netherlands  and  United  States  Navies.  Three 
destroyers  of  different  types  participated  in  the  trials.  The  purpose  was  to 
obtain  sufficient  data  for  evaluating  their  relative  seakeeping  ability  when 
operating  parallel  in  the  same  seaway.  Motions,  stresses,  accelerations, 
and  slamming  pressures  were  measured  for  a  series  of  speeds  and  headings  in  2 
different  sea  conditions  to  obtain  a  representative  picLure  of  tne  beliavior  of 
the  ships..  While  the  se^  ves  not  recorded,  photographs  were  taken  and  '  i 
attempt  was  made  to  reconstruct  the  sea  state  from  hindcasts.  With  the  exception 
•of  slamming,  a  statistical  approach  was  used  in  the  analysis  of  a  parameter  E 
which  defines  the  behavior  of  the  double  amplitudes.  In  the  slamming  analysis, 
pressures  and  the  increased  vibratory  stresses  are  noted  and  an  attempt  was 
made  to  derive  the  impact  pressure  theoretically  for'  one  slamming  condition. 

All  results  are  presented  in  the  form  of  plots  and  for  completeness  many  are 
also  recorded  in  tabular  form.  (Author) 
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Blocker,  T,  G.,  Jr.,  V.  Blocker,  J.  E.  Graham  and  H.  Jacobson  1959  FOLLOW¬ 
UP  >c:DICAL  survey  of  the  TEXAS  city  DISASTER. 

American  J.  Surgery  97:604-623,  May  1959 
NOTE:  Reel  7,  Flash  7,  Item  13 

ABSTRACT:  The  medical  follow-up  examinations  of  the  Texas  City  disaster  patients 
demonstrated  the  same  general  pattern  as  in  the  original  survey  conducted  in  1947 
except,  for  an  increase  in  multiple  injuries  of  all  kinds,  the  prominence  of 
functional  complaints  which  contributed  greatly  to  the  periods  of  disability  and 
suggested  both  real  and  assumed  psychic  trauma  residua,  and  the  absence  of  presump¬ 
tive  evidence  of  internal  blast  injury.  It  was  noted  that  minor  injuries  to  soft 
tissue  has  healed  well  with  a  minimum  of  cosmetic  disfigurement.  The  majority  of 
eardrum  perforations  were  associated  with  subjective  hearing  impairment,  and  even 
without  gross  evidence  of  deafness  there  were  varying  degrees  of  permanent  nerve- 
type  deafness,  as  determined  by  audiogram.  In  reviewing  the  fractures  a  large 
number  of  deformities  were  found,  often  in  association  with  major  injury  to  soft 
tissue  and  accounting  for  delay  in  recovery  of  the  majority  of  patients  who  were 
disabled  beyond  an  arbitrary  three-month  period.  Patients  with  severe  penetrat¬ 
ing  injuries  to  the  eye  did  poorly,  as  might  be  expected;  those  with  mild  injuries 
to  the  eye,  on  the  other  hand,  showed  good  recovery.  (CARI) 
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Bloom,  Aaron  1961  DEVELOPMENT  OF  SYNTHETIC  HUMAN  SKULLS  FOR  TESTING  IN 
CRASH  INJURY  EXPERIMENTS 

(Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Material  Center,  Philadelphia,  Pa  ,  June  14-15,  1961) 


ABSTRACT:  Concurrent  with  the  development  of  a  crash  injury  protection 
helmet,  it  appeared  that  it  would  be  of  considerable  aid  to  the  Engineering 
Dcpoitment  at  Sierra  Eng -i  net  ..lug  Co.  to  have  certain  physiological  information 
related  tu  the  effects  of  impact  loading  on  the  human  skull. 

A  moderately  concentrated  literature  search  indicated  there  was  little  quanti¬ 
tative  data  which  one  might  use  as  criteria  for  selecting  materials  of  con¬ 
struction  and  energy  absorption  in  helmet  development. 

Even  though  it  is  known  that  a  considerable  amoun'  of  work  has  been  done  by' 
many  able  investigators  using  live  skulls  and  human  cadavers  for  impact  studies 
as  related  to  crash  injury,  it  was  felt  that  a  synthetic  skull  would  allow 
repetitive  testing  under  controlled  conditions  which  would  afford  quantitative 
statistical  analysis  of  crash  injury  protective  materials. 

The  subject  of  this  paper  is  related  to  the  development  of  material  which 
can  readily  by  conventional  techniques,  be  molded  into  an  intricate  shape 
of  the  hum.an  skull  and  maintain  the  same  physical  characteristics  of  human 
bone.  Further,  this  paper  will  show  the  results  of  the  subject  development. 
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Bloschies,  K.H.  1960  LOW  SPEED  WIND  TUNNEL  TEST  EJECTION  OF. 042  SIZE 
F8U-1  DYNAMIC  MODELS  OF  THE  NAVY  INTEGRATED  FLIGHT  CAPSULE. 

(Chance  Vought  Aircraft  Inc.,  Dallas,  Texas)  Rept.  No.  EOR- 12652, 

Wind  Tunnel  Rept.  No.  84,  11-18  Jan.  1960.  ASTIA  AD  263  496L 


ABSTRACT:  The  test  objective  was  to  pictorially  demonstrate  the  capsule 
stability  of  a  .042  size  capsule  at  several  speeds,  angles  of  attack,  and 
angles  of  yaw.  These  models  all  had  the  same  configuration  which  was  -9  fins 
with  extended  chord  S^g  +  -10°  and  I  +  57.5° 
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Boaz,  C.W.  1961  A  BASIC  INVESTIGATION  OF  CONTROLLABLE  THRUST  DEVICES  FOR 
ESCAPE  FROM  SPACE  VEHICLES.  (Frankford  Arsenal ,  Philadelphir ,  Pa.) 

Rept.  No.  R-1547;  (Wright  Air  Development  Division,  Wright-Patterson  APB, 
Ohio)  WADD  TR  60-348,  Jan.  1961.  ASTIA  AD  256-851. 

ABSTRACT:  The  control  of  thrust  form  propellant  actuated  devices  (PAD's)  used 
for  escape  from  space  vehicles  was  investigated.  Repetitive  start-stop  opera¬ 
tions  and  control  or  thrust  rate  and  direction  were  considered  for  gaseous,  liq¬ 
uid,  solid,  and  mechanical  systems,  with  respect  to  the  problems  of  operating 
in  the  environmental  zone  bounded  by  altitudes  of  75,000  and  300,000  ft.  Of  the 
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various  methods  studied  for  controlling  thrust  rate,  hydraulic  or  pneumatic 
systems  are  the  least  difficult;  control  in  liquid  propellant  systems,  which 
give  a  uniform',  reliable,  fixed-type  performance,  offer  good  possibilities  for 
control  through  design  '^f  the  solid  propellant  charges.  So  far  as  the  operation 
of  escape  mechanisms  is  concerned,  the  problems  introduced  by  environmental 
conditions  between  75,000  and  300,000  ft  were  found  to  aiffer  only  slightly  from 
the  problems  common  at  lower  altitudes.  Vacuum  effects,  ozone  concentration,  and 
temperature  were  the  chief  factors  considered.  (Author) 
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Bock,  A.  V.,  D.  B.  Dill,  &  H.  T.  Edwards  1930  ON  THE  RELATION  OF  CHANGES  IN 
BLOOD  VELOCITY  AND  VOLUME  FWJ  OF  BLOOD  TO  CHANGE  OF  POSTURE.  J.  Clin. 
Invest .  8:533-544 
NOTE:  Reel  7,  Flash  7,  Item  60 


SUMMARY:  Estimations  of  the  least  circulation  time  as  measured  by  reaction  to 
histamine  indicate  a  retardation  of  the  velocity  of  blood  flow  in  the  standing 
position  in  man.  The  authors  believe  this  fact  supports  previous  experimental 
evidence  showing  a  reduction  of  the  total  output  of  the  heart  when  the  subject 
stands  still.  (AUTHOR) 
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Bock,  G.  1955  ORGANIZATION  AND  STATUS  OF  DEVELOP^NT  OF  AERONAUTICAL 
TECHNIQUE  IN  THE  SOVIET  UNION. 

(Lecture  given  at  Bonn,  1955) 

(Royal  Aircraft  Establishment,  Farnborough)  R.A.E.  Translation  No.  557, 
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Bodner,  S.R.,  &.  P.S.  Symonds  1960  PLASTIC  DEFORJMATIOKS  IN  IMPACT  AND 
IMPULSIVE  LOADING  OF  BEAMS.  (Division  of  Applied  Ma  hematics,  Brown 
University,  Providence,  R.I.)  ONR  Contract  562-10  NR  064-406,  TR  No.  61, 
March  1960. 
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Bodo,  G.  1961  APPROACH  TO  TOE  GENERATION  CENTRE  OF  NYSTAGMUS  ALTERNAS  BY 
MEANS  OF  DRUG  TESTS.  Acta  Otolaryngol.  53:328-332 

ABSTRA.CT:  Barbiturates  and  chlorproraazine  stop  nystagmus  altemans  temporarily. 
During  the  time  of  action  of  'he  barbiturate  nystagmus  can  be  elicited  in  the 
patient  by  caloric  stimulation,  whereas  during  the  action  of  chlorpromazine  there 
is  no  claoric  reaction.  From  these  observations  the  conclusion  can  be  drawn  that 
the  generation  centre  of  the  nystagmus  altemans  is  above  the  primary  vestibular 
reflex  arch. 


442 


-  151  - 


Boeing  Company 
(Boeing  Co. , 
ASTLA  AD  282 


1962  DYNA-SOAR  EJECTION  SEAT  AND  SURVIVAL  SYSTEM 

C'  itract  AF  33(657) -7132 , 


ABSTRACT:  Military  requirements,  specifications 
the  Dyna-Soar  ejection  seat  and  survival  system,’ 


and  design  are  given  for 
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,  A,  1957  BIBLIOGRAPHY  OF  RESEARCH  REPORTS  AND  PUBLICATIONS 

ISSUED  BY  THE  BIOACOUSTIC  BRANCH  (1947-1957)  (Wright  Air 

Development  Center,  Aero  Medical  Lab.,  Wright-Patterson  AFB,  Ohio) 
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Boies,  L.R.  1957  OTOLOGICAL  ASPECTS  OF  CRASH  INJURIES 
JAMA  163(4):  Jan.  26,  1957. 


ABSTRACT:  Impairments  of  hearing  and  disturbances  of  equilibrium  can  prevent 
normal  performance  of  the  automobile  driver.  Applicants  for  licensure  who  have 
an  obvious  hearing  handicap  or  who  give  a  history  of  vertigo  should  be  examined 
by  a  physician  in  order  to  determine  the  extent  of  the  disorder  and  to  decide 
whether  they  are  competent  to  drive. 
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Boland,  J.D.  and  A.D.  Grinstad  1951  COMPARISON  OF  SCOPOLAMINE  HYDROBROMIDE 
AND  DRAMAMINE  IN  THE  VREATMENT  AND  PREVENTION  OF  AIRSICKNESS. 

J.  Aviation  Med..  22(2) : 137-145 


ABSTRACT:  Previous  studies  have  shown  the  value  of  scopolamine  hydrobromide  in 
the  prevention  and  treatment  of  airsickness,  and  of  dramamine  in  the  prevention 
of  seasickness.  This  study  was  conducted  to  dpter’^ine  the  effectiveness  of 
dramamine  in  the  case  of  airsickness,  with  scopolamine  hydrobromide  as  a  cri¬ 
terion  group  of  fifty  were  given  a  standard  dose  of  scopolamine  and  an  experi¬ 
mental  group  of  fifty  were  given  identical  appearing  capsules  containing  a 
standard  dose  of  dramamine.  ihe  two  groups  were  taken  in  roughly  random  order 
as  they  reported  to  the  flight  surgeon  for  help,  and  no  subject  knew  what  medica¬ 
tion  was  being  used. 

If  a  student  eventually  discontinued  treatment  and  was  able  to  continue  flight 
training  without  further  airsickness  in  the  primary  and  basic  phase  of  his  train¬ 
ing,  he  was  classed  as  a  successful  case.  Others  were  recorded  as  failures. 
Follow-up  contacts  were  made  to  obtain  an  accurate  record  of  success  or  failure 
in  each  case. 
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Such  imbalance  of  known  factors  as  chanced  to  occur  between  the  two  groups  was  found, 
if  anything,  to  foreordain  that  the  criterion  group  (on  scopolamine)  would  respond 
the  more  readily,  other  things  being  equal.  However,  the  subjects  in  the  experi¬ 
mental  group  (on  dramamine)  responded  with  equal  success. 
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Bonaretti,  T.  &  A.  Guida  1959  C0NSIDERA2I0NI  SUL  NISTAGMO  OTTOCINETICO  STUDIATE 
CON  ACCORGIMENTI  PARTICOLARI  E  L'IMPIEGO  DI  FARMACI  (CONSIDERATIONS  OF  THE 
OPTOKINETIC  NYSTAGMUS  STUDIED  WITH  SPECIFIC  STIMULI  AND  UNDER  THE  INFLUENCE 
OF  DRUGS) 

Archivio  di  Psicologla  Neurologia  ^  Psichiatria  (Milano),  20  (2-3):  111-155, 
March-June  1959  (In  Italian,  with  English  summary) 

ABSTRACT:  The  optokinetic  nystagmus  was  investigated  in  order  to  determine  the 
extent  to  which  it  may  be  influenced  by  variations  in  the  level  of  attention  or 
by  pharmaceutical  agents.  Results  indicate  that  the  level  of  attention  has  a 
twofold  influence  on  the  nystagmus  by  exciting  the  nystagmogenous  structures 
closely  associated  with  vigilance  mechanisms  and  by  controlling  the  nystagi^o- 
graphic  phases  (slow  phase  lengthened,  short  phase  inhibited).  An  evaluation  of 
pharmaceutical  compounds  tested  on  basis  of  their  effect  on  nystagmus  was  made. 
The  depressants  exhibited  the  strongest  influence  under  the  most  passive  experi¬ 
mental  condition.  Experimental  conditions  reqijiiring  active  participation  on  the 
subject's  part  were  more  resistant  to  depressants.  Comparison  of  the  two  stimuli' 
showed  that  optokinetic  nystagmus  evoked  by  cyi.inder  is  less  resistant  to  drug 
effect,  due  to  lesser  stimulative  properties  and  a  premature  exhaustion  of  the 
powers  of  concentration. 
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Bonas,  W.  and  M.J.  Reilly  1955  THAT  FIRST,  LONG  STEP --PROBLEMS  OF  AIR¬ 
CREW  ESC.APE.  Society  of  Automotive  Engineers  Preprint  430,  Jan.  1953. 

ABSTRACT:  Escape  by  parachute,  ejection  seat  and  escape  cipsules.  Influence 
on  man  of  slipstream,  wind  blast,  and  centrifugjal  and  deceleration  forces. 
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Bond,  A.  C,  and  A.  B.  Kehlet  1960  REMARKS  ON  THE  STATUS  OF  PROJECT 
MI-RCURY 

(North  Alantic  Treaty  Organisation,  Advisory  Group  for  Aeronautical 
Research  and  Development,  Paris,  France) 

Rapt.  290  October  1960  ASTIA  Ad  263  709 

SUMMARY:  A  broad  overall  review  of  the  initial  program  of  the  United  States 
for  manned  orbital  flight.  Project  Meveury,  is  presented  in  the  light  of 
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experience  gained  in  the  two  years  since  its  initiation.  The  basid  Mercury 
guidelines  and  design  concepts  are  discussed,  along  with  the  implementation 
undertaken  for  man's  introduction  to  space  flight.  The  space  capsule  and 
some  of  its  pripiry  systems  are  descirbed  in  conjunction  with  the  mission 
and  its  requirements.  Status  of  the  flight- test  program  and  some  aspects 
of  current  operational  plans  are  also  covered.  The  role  of  the  astronaut 
and  his  contribution  ot  the  achievement  of  the  scientific  objectives  of 
Project  Mercury  are  also  discussed. 


449 


Bond,  A.C.  '  1961  MERCURY  SPACECRAFT  SYSTEMS 

In  National  Aeronautics  and  Space  Administration,  Proceedings  of  a 
Conference  on  Results  of  the  First  U.S.  Manned  Suborbital  Space  Flight. 
June  6,  1961;  Pp .  11-18. 
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Bond,  D.D.  1943  A  STUDY  OF  THE  EMOTIONAL  FACTORS  INVOLVED  IN  A  GROUP 
OF  THIRTY  NAVIGATION  CADETS  IN  THE  PROCESS  OF  ELIMINATION  FOR  SEVERE 
AIRSICKNESS.  (National  Research  Council,  Washington,  D.C.) 

C.A.M.  Repts.  No.  147  and  158,  April  194'3 
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Bond,  D.D.  1943  '  PSYCHIATRIC  AIMLYSIS  OF  FORTY  SUBJECTS  MADE  SICK  BY 

A  SWING.  (USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas) 

Pro j .  No.  149(1),  July  1943 
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Bondurant,  S.D. ,  N.P.  Clarke,  S.D.  Leverett,  &  P.  Yudkofsky  1957  PHYSIOLOGICAL 
RESPONSES  TO  "BACK-TO- CHEST"  G-FORCES  ON  SEATED  HUMAN  SUBJECTS. 

(Second  European  Congress  of  Aviation  Medicine,  Stockholm,  Sept.  1957) 
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Bondurant,  S.  1958  EFFECT  OFACCEIiRATIONON^ PULMONARY  COMPLIANCE 
Fed .  Proc .  17(1  Vt .  1):18  March  1958. 


ABSTRACT:  Pulmonary  compliance  was  found  to  decrease  significantly  in  5 

subjects  during  acceleration  on  a  human  centrifuge  for  30  seconds  at  3  and 


3.5  g  in  the  foot-head  direction,  and  at  4  and  3  g  in  the  back-chest  direction. 
The  functional  residual  capacity  of  the- lung  increased  in  both  cases  but 
the  Increase  was  not  great  enough  to  account  for  the  change  in  compliance. 
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Bondurant.  S.,  W.G.  Blanchard,  N.P.  Clarke,  &  F.  Moore  1958  EFFECT  OF 

WATER  IlEERSION  ON  HUMAN  TOLERANCE  TO  FORWARD  AND  BACKWARD  ACCELERATION. 
(Wright  Air  Development  Ctr.,  Wright-Pattcrson  AFB,  Ohio)  WADC  TR  58-290. 
ASTIA  AD  155  808 


ABSTRACT:  Accepted  physical  principles  suggest  that  immersion  of  subjects  in 
water  should  constitute  effective  protection  against  some  of  the  effects  of 
acceleration.  This  premise  has  been  evaluated  in  a  study  of  the  duration  of 
tolerance  of  immersed  subjects  to  forward  accelerations  of  6  through  14  g. 
Respiration  was  maintained  by  the  use  of  skin  diver’s  breathing  equipment. 

With  proper  positioning,  acceleration  time  tolerances  were  observed  which  were 
in  excess  of  twice  any  previously  reported.  (Author) 
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Bondurant,  S.,  W.G.  Blanchard,  N.P  Clarke,  &  F.  Moore  1958  EFFECT 

OF  WATER  IMMERSION  ON  HUMAN  TOLERANCE  TO  FORWARD  AND  BACKWARD  ACCELERA¬ 
TION.  J.  Aviation  Med.  29(12): 872-878 

See  also  (Wright -Patterson  AFB,  Ohio)  WADC  TR  58-290,  1958. 

ASTIA  AD  155  808 


ABSTRACT:  To  determine  the  magnitude  of  protection  and  technical  problems 
associated  with  acceleration  of  subjects  immersed  in  water,  subjects  were 
studied  under  the  following  conditions:  1)  five  subjects  erect  position, 

25  accelerations  in  the  forward  position;  2)  same  as  1)  but  accelerations  were 
in  a  backward  position;  and  3)  six  subjects,  spine  tilted  forward  at  a  35 
degree  angle.  The  results  are  discussed  in  terms  of  magnitude  and  duration 
of  tolerance,  limitations  such  as  chest  pain,  dyspnea,  and  blackout,  the 
effectiveness  of  various  breathing  masks,  e.g.,  full  face,  and  semi-face 
(eyes  uncovered),  and  respiratory  rate. 
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Bonclurant,  S.,  N.P.  Clarke,  W.G.  Blanchard,  H.  Miller,  R.R.  Hessberg,  Jr.,  £> 
E.P.  Kiatt  1953  KU1L4N  TOLERANCE  TO  SOME  OF  THE  ACCELERATIONS 
ANTICIPATED  IN  SPACE  FLIGHT.  ^Wrighc  Air  Development  Ctr.,  Wright- 
Patcerson  AFB,  Ohio)  WADC  TR  58-156,  ASTIA  AD  151  172 
See  also'U.S.  Armed  Forces  Med.  J.  9:1093-1105.  Aug.  1958. 

ABSTRACT:  Selected  studies  of  human  tolerance  to  the  linear  accelerations 
which  are  anticipated  in  space  flight  have  been  reviewed.  As  defined  in 
these  studies  tolerance  limit  is  determined  by  the  loss  of  a  critical  faculty, 
i.e.,  ability  to  see,  think,  or  exercise  at  least  finger  control.  Tolerance 
times  at  g  levels  between  2  and  12  in  various  body  positions  are  presented. 

The  capacity  of  subjects  to  stand  repeated  peaks  of  acceleration  similar  to 
those  encountered  in  multistage  rocket  vehicles  has  been  explored.  Tolerance 
times  longer  than  any  previously  reported  are  obtained  by  immersion  of  the 
subject  in  water  in  the  semi-supine  position. 
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Bondurant,  S.  &  W. A.  Finney  1958  THE  SPATIAL  VECTORCARDIOGRAM  DURING 
ACCELERATION.  (Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio) 
WADC  TR  58-263  June  1958. 

See  also  J.  Aviat ion  Med .  29L10) : 758-762  1958. 


ABSTRACT:  Spatial  vectorcardiograms  and  standard  electrocardiograms  have, 

been  recorded  during  severla  patterns  of  positive,  negative  and  transverse 
acceleration.  Positive  acceleration  resulted  in  tachycardia,  occasional 
auricular  and  ventricular  extrasystoles  inconsistent  and  variable  increases 
in  the  QRS-T  angle  and  open  QRS  loops.  There  were  no  consistent  changes  in 
the  initial  portions  of  the  QRS  loops  nor  in  the  orientation  of  these  loops. 
Positive  acceleration  can  be  tolerated  for  considerably  longer  periods  with¬ 
out  evidence  of  cardiac  disability  than  previously  recognized.  Transverse 
accelerations  in  back  to  chest  or  chest  to  back  direction  result  in  vector- 
cardiographic  changes  in  similar  to  but  less  marked  than  those  of  positive 
acceleration.  Seated  back  to  chest  G  of  large  magnitude  is  associated  with 
tachycardia  which  may  exceed  180-190.  Negative  accelerations  result  in 
brachycardia  and  occasional  sinus  pauses  but  essentially  no  changes  in  the 
spatial  vectorcardiogram  were  recorded 
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Bondurant,  S.,  &W.A.  Finney  1958  THE  SPATIAL  VECTORCARDIOGRAM  DURING 
ACCELEIUTION.  J.  Aviation  Med.  29(10):  758-762,“  JuheT958.  ‘ 

See  also  Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio) 
WADC  TR  58-263.  ASTIA  AD  155  653 


ABSTILICT:  Spatial  vectorcardiograms  and  standard  electrocardiograms  have 
been  recorded  during  several  patterns  of  positive,  negative  and  transverse 
acceleration.  Positive  acceleration  resulted  in  tachycardia,  occasional 


auricular  and  ventricular  extrasystoles,  inconsistent  and  variable  increases 
in  ci.o  Q.iS-T  angle  and  open  QRS  loops.  There  were  no  consistent  changes  in 
the  initial  portions  of  the  QRS  loops  nor  in  the  orientation  of  these  loops. 
Positive  acceleration  can  be  tolerated  for  considerably  longer  periods  without 
eyiilcr.ce  of  cardiac  disability  than  previously  recognized.  Transverse  accele¬ 
rations  in  back  to  chest  or  chest  to  back ' direction  result  in  vectorca  '.o- 
graphic  changes  similar  to  but  less  marked  than  those  of  positive  acceleration. 
Seated  buck  to  chest  G  of  large  magnitude  is  associated  with  tachycardia  whifch 
may  exceed  180-190.  Negative  accelerations,  result  in  brachycardia  and 
occasional  sinus  pauses,  but  essentially  no  changes  in  the  spatial  vector- 
cardiogram  were  recorded. 
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Bondurani,  S.  1961  TRA.\’S VERSE  G.  PROLONGED  FORW.^PK,  BACKWARD,  AND 

LATuR.lL  ACCELERATION.  In  Gauer,  O.K.  &  G.D.  Zuidema,  eds  . ,  Gravitational 
Stros.s  ■'•.n  Aerospace  Medicine  (Boston:  Little,  Brown,  and  Co.,  1961) 

Pp.  15C-159  ■ 
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Bondurant,  S.  1961  STRAINING  MANEUVERS  WHICH  INCREASE  TOLERANCE  TO  ' 
HEADWARD  ACCELERATION.  In  Gauer,  O.H.  &  G.D.  Zuidema,  Gravitat ional 
Stress  in  Aerospace  Medicine  (Boston:  Little,  Brown,  and  Co.,  1961) 
Pp.  221-223 
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Lonncr,  R.  H.  1957  THE  EFFECTS  OF  STR.ESS'  ON  UROPEPSIN  EXCPDTION. 

('Wright  Air  Devclopr.-.cnt  Ctr.,  Wright -Pattv  rson  AFB,  Ohio) 

W.IDC  T-N  57-427.  ASTIA  AD -142  256  '  - 

ARSTRACT:  Tiio  eifocc  was  investigated  of  various  forms  of  stress,  as  encountered 
in  Ccr’'")n  operational  situations,  on  uropepsin  excretion  in  urine.  Twenty- 
tl'.rca  .Djects  vyere  tested  under  conditions  of  prolonged  positive  G,  crew  confine¬ 
ment,  exposure  to  high  temperature-high  altitude,  and  visual  and  auditory 
depr  iv.ic  ion .  Volumes,  specific  gravities,  and  collection  tim.es  were  recorded  for 
th.e  urine  sa:.  xles  taken  from  the  crew.  The  assay  m.ethod  of  M.  L.  Anson  ( J .  Gen. 
Phv.siol  .  22:7v,  1933)  was  used  with  so.ne  m.odification .  The  order  of  adding 
reagenc.s  w,;s  shou-n  to  be  significant  in  developing  color  to  reflect  the  degree  of 
uropep,sin  excretion.  An  attem.pt  was  made  to  determine  which  proteolytic  enzyme 
-Wa S“-Ae The  g r e a te s t ' ”a'c ti v i t y  wa s  ob s e rved  at^^pH  1 . 5  whi ch  is  optimum 
for  pepsi.: ,  i:.4icati.ng  that  pepsin  was  the  enzyme  being  measured.  The  results 
s!iov/ed  that  uropepsin  excretion  increased  before  the  application  of  specific  simu¬ 
lated  21igi-.c  stresses  and  decreased  during  the  application  of  specific  simulated 
flight  stress.  Deprivation  of  visual  and  auditory  stimuli  did  not  produce  any 
significant  change  in  uropepsin  excretion  from  pretest  levels. 
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Borgard,  W.  1935  JBER  DAS  VERHALTEN  DES  KREISLAUFS  BEI  PLOTZLICKER  RUCKKEHR 
VOM  UNTERDRUCK  ZUM  NORMALDRUCK.  BEITRAG  ZUR  PATKOPHYSIOLOGIE  DES 
STURZFLw'GES  (Concerning  Che  Behavior  of  the  Blood  Circulation  During 
Sudden  Return  from  Sub-Atmospheric  Pressure  to  Normal  Pressure. 
Contribution  to  the  Pathophysiology  of  the  Diving  Flight) 

Klinische  Wochenschrif t  (Berlin)  14:  198-200. 
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Borges,  i! .  F.  1963  ANALYSIS  OF  ADVANCED  TRACK  PERFORMANCE  CHARACTERISTICS 

(Office  of  Research  Analyses,  Science  &  Engineering  Div.,  Holloman  AFB,  N.Nex.) 
Rent.  No.  CRA-63-1;  N.ASA  N63-13417 


ASSTR.‘'.CT:  Velocity  and  acceleration  profiles  of  rocket  sleds  on  an  advanced  track 

were  dotormince ,  based  on  existing  and  advanced  rocket-engine,  and  sled  designs. 
Sled  families  with  a  unit  thrust  of  100,000  pounds,  using  propellants  of  differ¬ 
ent  specific  impulse,  v/ere  postulated.  Rocket  assembly  weight  and  payload  weight 
were  c.xpressod  in  ter.r.s.of  thrust,  and  tank  and  structural  weight  in  terms  of 
propellant  weight.  The  upper  limit  for  rocket  sleds  using  liquid  oxygen  and 
liquid  hydrogen  a.s  propellants  is  about  5400  feet  per  second  in  ambient  air  density 
at  one  percent  pay  load-to-thrust  ratio.  This  speed  will  increase  to  about  SCCO 
feet  per  second  if  the  track  is  enclosed  in  an  evacuated  tube  at  about  one-third 
of  the  cm.ofent  air  density.  To  attain  this  performance,  a  track  about  40  statute 
miles  Ic.-.g  is  required.  (AUTHOR) 
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Boring,  R.  0.  1952  THE  EFFECTS  OF  VISUAL  STIMULUS  VARIABLES  UPON  THE 

PERCEPTION  OF  THE  VISUAL  VERTICAL.  (Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.)  Proj  .  NM  001  110  500.28.,  13  «ugust  1952.  AST lA  ATI  170974 


ABSTRACT:  Gibson  has  suggested  that  woen  the  main  lines  of  the  visual  field 
are  parallel  to  the  direction  of  the  gravitational  force,  even  though  the 
head  or  body  be  tilted,  there  will  be  a  consistent^  between  visual  and  pro¬ 
prioceptive  cues  which  yields  an  invariant  resultant.  When,  however,  the 
visual  field  is  t'lted  relative  to  gravitational  vertical,  judgments  of  the 
latter  will  be  less  precise  and  more  variable.  Experimental  results  reported 
herein  do  not  support  this  hypothesis.  It  is  suggested  that  the  visual  frame¬ 
works  used  in  this  experiment  were  not  sufficient  to  test  the  hypothesis. 


Bornschein,  H.  1962  TliEORIE  UKD  PR.\KTISCilE  BEDEUTUNG  DES  VESTIBULAREN 

CORIOLIS- LITE aTES  (TECORY  AND  PRACTICAL  SIGNIFICANCE  OF  THE  VESTIBULAR 
CORIOLIS  EFFECT)  >.onj:isschri  ft  fur  Ohrc;nhoi  Ikunde  und  Laryngo-Rh ino logic, 
(Wien  and  Innsbruck)  96(2); 45-49,  Feb.  1962 


ABSTIACT:  The  vestibular  Coriolis  effect  caused  by  certain  head  noveitents  during 
constant  whole-body  rotation  manifests  itself  through  sensation  of  subjective 
rotation,  nystagmus,  and  nausea.  The  nerhanics  of  the  semicircular  carials  and 
the  resulting  rr.isporccption  are  analyzed  on  the  basis  of  the  Mach-Breuer  flow 
theory.  The  influence  of  different  stimulus  factors 'on  the  vestibular  Coriolis 
effect  is  discussed  in  detail.  Attention  is  called  to  the  fact  that  the  effect 
i*-  not  wcal;cncd  by  slower  head  movements  as  long  as  the  duration  of  the  movement 
is  ni  .nore  than  6  seconds.  The  direction  of  the  effect  is  a  function  of  the 
dircc.i  .n  and  extent  of  the  head  movement  and  not  of  the  initial  head  position. 

■fh''  ve‘ libular  Coriolis  effect  is  of  importance  in  aviation  medicine,  clinical 
vestioular  tests,  and  particularly  space  medicine  in  view  of  the  proposed  rotation 
of  spac.e  ships  and  space  stations  .  A  long-term  sojourn  in  a  slowly  rotating  room 
results  in  progressive  weakening  of  the  effect.  After-reactions  indicate  that 
it  is  not  due  to  fatigue  or  adaptation  directly,  but  is  bused  on  compensation 
within  the  central  nervous  system.  (AUTHOR'S  SUMMARY,  MODIFIED)  (Aerospace 
Medicine  34(3) !274,  March  1963) 
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Bcrr.sc.Mln,  ,H.  L  G.  Schubert  1962  DIE  RICHTUNG  DES  VESTIBULAREN  CORIOLIS- 
E-'FEKTES  (The  Direction  of  the  Vestibular  Coriolis  Effect) 

Zc-l  fur  Biologie  (Munich)  113(2):  145-160.  March  1962. 

ABSTR/-CT:  Coriolis  nystagmus  was  produced  by  head  movements  during  rotation. 

Its  direction  was  measured  in  man  and  guinea  pig  by  recording  the  vector  of 
the  ciectronystagmogram'.  For  comparison  theoretical  values  of  these  vectors 
were  calculated  and  demonstrated,  in  a  physical  modal  of  the  semicircular  canal 
sys-v.'.m.  The  values  obtained  for  man  were  in  full  agreement  with  the  theoretical 
mood,  v/hilc  those  for  the  guinea  pig  deviated  systematically.  Several  explan¬ 
ations  are  offered. 
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Eorr.,-;:.. :  1..  1946  PPJISENCE  ::.D  .ACTION  OF  ACETYLCHOLIirE  IN  EXPERIMENTAL 

T  .-'.M-'.  .1.  Nauro  r:V::iolo"v  9:349-366 


SLNdiF'  .’D  CG.  CL'JSIOl  .3 ;  1)  As  j  result  of  exucr im.enta  1  trauma  to  the  head,  ACh 

is  CO.-  . -ce., :  ly  prese:'.t  in  the  CSF  in  estimable  quantities,  2.7  to  9.0  gamma  per 
cent  \.M:..in  r.  fov  hrs.  of  injury.  The  abnormal  amounts  of  ACh  m.ay  be  detected  for 


as  1c.-43  as  45  hrs  .  following  trauma,  after  which  time  the  concentration  falls  be¬ 
low  the  sensitivity  of  the  test  object-  The  abnormal  presence  of  ACh  is  presumed 
to  be  due  to  an  excess  p, reduction  or  release  of  the  substance,  an  insufficient 
destruction,  and  consequent  persistence  within  the  intercellular  spaces.  It  has 
been  suggested  that  such  persistent  ACh  be  termed  "free  ACh.  '  2)  The  EZG  of  a 

number  of  cats  anc  dogs  have  been  studied  for  varying  periods  of  time  follov/ing 
traumn .  Ccniir.r.atlon  for  both  the  previously  described  intense  neuronal  discharge 
and  t’.je  transient  flattening  of  all  recorded  electrical  activity  has  been  obtained. 
Following  these  effects,  there  occurs  a  prolonged  period  of  abnormality  in  one  or 
both  hemispheres .  The  abnormalities  are  essentially  paroxysmal,  high  amplitude 
sharp  •  -ves  with  frequencies  varying  from  6-7  pet  sec.  to  16-20  per  see  3) 

Changes  in  behaviour  include  tonic-clonic  seinur;.';,  apnoea,  and  loss  of  ocular  and 
corneal  reflexes  followed  by  partial  or  complete  loss  of  hopping  and  placing 
reactions,  sense  of  equilibrium,  oricreat ion,  and  a  stuporous  condition  f.or 

varying  periods  of  time  of  from  nrs .  to  days.  4)  The  ddG  patterns  and  the  stupo¬ 
rous  condition  iray  be  abolislicd  by  appropriate  doses  of  atropine  sulphate.  5) 

AC!i  perfused  ever  an  expo.scd  area  of  cortex  produces  high  amplitude  sharp  v;aves  in 
small  pl'.ysiological  concentrations,  1  gamma  per  cent  or  less,  and  a  flattening  of 
recorded  cortical  potentials  in  physiological  concentrations,  2  garria  per  cent 

or  more  (depending  upon  the  depth  of^eneral  anaesthesia).  6)  The  intracisternal 
i-ajection  of  ACn  in  amounts  ranging  from  0.02  to  10.0  gamma  produces  similar 
benavioural  and  uEG  enanges  as  previously  noted,  i.e.,  transient  flattening'  with 
high  concentrations  and  paroxysmal,  high  amplitude  sharp  waves  of  varying  frequencies 
with  low  concentrations.  7)  The  EEG  and  behavioural  effects  of  intracisternal  ACh 
may  also  be  abolished  with  appropriate  doses  of  atropine  sulphate.  3)  It  is 
suggested  that  "free  ACh"  m.iy  be  one  of  the  physiological  factors  underlying  the 
acute  paralytic  and  excitatory  phenomena  of  cerebral  concus.sion  and  more  severe 
craniocerebral  injuries.  (AUTHOR) 
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Borries^  G.V.T.  1521  ,  EXPERBO-NTAL  STUDIES  ON  THE  ROTATORY  AND  THE 
CaLORIG  TEST  IN  PIGEONS.  Acta  Oto-laryngol .  2 (4): 398-421 

ABSTRACT:  Reviev^  some  of  the  literature  on  the  rotatory  and  the  caloric 
tests  in  pigeons.  Argues  that  the  use  of  a  head  cap  for  the  pigeon  is 
absolutely  essential.  Continues  with  a  detailed  discussion  of  experiments 
or.  the  rotatory  and  caloric  te.' ts . 


469  . 

Berst,  1535  UND  BEDEUNTUNG  VON  KREISLAUFBELASTUN’GPROBEN  BEI 

FLIEGERUNTERSUCHUNGEN.  (Significance  of  Circulation  .  tests  in  examination 
of  Aviation  applicants.)  Verb,  deutsche.  Ges.  inn.  Med.,  58-61 


A3STR.ACT:  The  author  recommends  Buerger's  test  for  determining  the  condition  of 
the  heart  and  circulation  with  simultaneous  electrocardiography.  Marked 
accelera:;iGn  increases  the  intra -pulmonary  pressure,  leading  to  deficient  blood 
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supply  to  the  heart,  the  venous  afflux  to  the  right  heart  being  diminished. 

Serial  valsalva  electro-cardiograms  showed  that  physiologic  changes  in  the 
electrocardiogram  betrayed  subjects  who  would  react  with  functional  strain  to 
the  pressure  test.  Of  special  significance  were  cases  showing  marked  pathologic 
changes  in  the  electrocardiogram,  especially  those  showing  a  more  or  less  marked 
change  in  the  site  of  impulse  orgin.  In  cases  in  which  neither  clinical  nor 
roentgenologic  examination  nor  simple  electrocardiography  revealed  any  pathologic 
change,  slight  exertion  under  pressure  would  cause  severe  circulatory  disturbance. 
Such  subjects  should  not  be  admitted  as  aviators,  especially  not  for  altitude 
flying.  Another  circulatory  test  is  the  righting  reaction,  which  permits  of 
certain  conclusions  as  to  the  mechanism  of  circulatory  regulation  during  sudden 
changes  in  position.  ABSTRACT:  Journal  of  Aviation  Medicine.  7(2): 103,  Ju  1936 
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Bosee,  R.  A.  n.d.*  PERSO^L  CC>:>rj::iCATION  TO  C.  F.  CELL;  EJECTION  ACCELERATION 
OF  A  LIVE  SUBJECT  (20-G  Peak,  258  G'sec  on-set  rate) 
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Bosee,  R.A.  &  W.C.  Buhler  1955  ESCAPE  FROM  VERTICAL  TAKE-OFF  AIRCRAFT 
J.  Aviation  Med . .  26(4) :319-322 

ABSTRACT:  The  U.S.  Navy  Bureau  of  Aeronautics  has  exploited  a  radically  new 
concept  in  fighter  type  aircraft.  Standing  on  their  tails  like  rockets,  the 
turbo-prop  powered  Lockheed  XFV-1  and  Convair  XFY-1  take  off  vertically. 

In  an  effort  to  reduce  pilot  confusion  during  emergency  ejection,  the  escape 
procedure  for  vertical  take-off  (VTO)  aircraft  has  been  simplified.  A  completely 
automatic  escape  sequence  has  been  devised,  tested  and  installed  in  both  the 
Lockheed  XFV-1  and  Convair  XFY-1  aircraft.  The  system  is  outlined  and  described 
in  this  article. 
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-osee,  ?v.  A. , 
PRESENT 
Assoc . , 


&  C.  T.  Noochembere  1961  NAVAL  AIRCR/J-T  ESCAPE  SYSX„;'Ai---:-’AST 
AND  FUTLEvE.  (Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical 
Palmer  House,  Chicago,  Illinois,  April  24-27,  1961) 


A;.3E"!..'.CT:  Escaoe  systems  as  defined  in  this  paper  encompass  the  ejection  seat 
as  applied  to  naval  operational  and  training  type  jet  aircraft.  It  is 
a iSO  applicable  to  those  escape  systems  that  have  been  considered  for  vertical 
t.-.heof'f  and  landing  (VTOL)  types.  The  evolution  of  seat  and  seat  catapult  design 
.-s  well  as  performance  capabilities  are  described  as  they  relate  to  post  World 
'..’ar  II  naval  aircraft.  The  need  for  increased  ejection  trajectory  height  to 
..  ^-ure  ground  level  escape  is  documented.  Test  and  development  relative  to  some 
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early  escape  capsule  designs  as  well  as  a  description  of  some  energy  attenuation 
systems  are  presented.  The  transition  from  sixty  feet  per  second  to  eighty  feet 
per  second  ejections  in  conventional  seat  catapult  is  explained.  The  effect  of 
acceleration  as  applied  to  seat  occupant  and  equipment  is  described.  The  design 
and  function  of  rocket-type  ejection  seat  systems  for  more  advanced  type  manned 
military  aircraft  and  tests  to  assure  performance,  reliability  and  personnel 
compatibility  are  also  set  forth.  Finally,  an  experimental  integrated  flight  . 
capsule  concept  is  described  in  which  a  shaped  charge  is  used  to  cut  the  capsule 
away  from  the  remainder  of  the  aircraft.  (Aerospace  Med.  32(3): 223,  Mar.  1951) 
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Bosee,  A,  ana  C.  F.  Payne  1961  T.iFORY  ON  THE  M.'CHAKISM  OF  VERTEBRAL 
INiLElIES  SUSTAINED  ON  EJECTIONS  FROM  AIRCRAFT. 

(Paper,  Aerospace  Med.  Panel  of  AGARD,NATO,  April  10-14,  1961) 
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Bostrom' Research  Lab.  1959  THE  EFFECT  0?  LOW  FREQUENCY,  HIGH  AMPLITUDE  WHOLE 
ECDY  VERTICAL  VIBRATION  ON  HUMAN  PERF0R>LW^’CZ . 

(Bostron  Research  Lab.,  Milwaukee,  Wise.)  Progress  Report  No.  2A 
31  Jan.  1958-1959. 
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Boul'.uvs,  A,,  &  H,  J.  van  Lennep  19o2  EFFECT  OF  BODY  POSTLEE  ON  G.-\S  DISTRIBU¬ 
TION  IN  THji;  LLMCS.  J.  Aiplioe  Plivsiol.  17(1):  38-42,  Jan.  1562 

Alsr.LVCT:  Postural  changes  of  functional  residual  capacity  (FRC)  and  pulmonary 
nitrogen,  clearance  efficiency  wore  studied  in  six  male  subjects  placed  supine  on 
a  tilting  tabic,  in  head-up,  horizontal,  and  head-down  positions.  FRC  varied 
linearly  with  the  angle  of  tilt.  The  lung  clearance  index  (LCI)  increased 
signiiicar. tly  in  the  supine  and  head-down  positions,  compared  to  the  head-up 
positions,  which  indicates  less  uniform  gas  distribution  in  the  former  postures. 
This  was  confimed  by  analysis  of  semilogari thmic  graphs  of  nitrogen  washout, 
inhalation  of  epinephrine  did  not  affect  the  postural  changes  of  FRC  and  LCI,  but 
caused  a  small  increase  of  LCI  irrespective  of  posture.  The  increased  uneven 
distribution  in  head-down  and  supine  positions  is  probably  a  consequence  of  the 
lung  volume  decrease  in  these  pvstures,  and  may  be  explained  by  mechanical  fac¬ 
tors  such  as  surface  tension,  which  tend  to  close  lung  units  when  the  lungs  are 
deflated.  Broiiehomotor  tone  has  no  appreciable  influence  on  these  postural 
changes  in  norm.il  subjects.  (AUTHOR) 


Bourne,  G.  H.,  ed.  1963  MEDICAL  AND  BIOLOGICAL  PROBLEMS  OF  SPACE  FLIGHT 
(New  York,  London:  Academic  Press,  1963) 


CONTENTS: 


Kj3t;ner,  J.  P.,  &  F.  I.  Ordway,  III,  The  Development  of  Manned  Space  Vehicle^ 
7.  D.,  E.  B.  Koneccl,  &  M.  W.  Hunter,  Advanced  Manned  Space  Systems, 
Ibison,  R.  A.,  Marsfllght  II  Space  Cabin  Simulator, 

L^vir.e,  R.  3. ,  A  Device  for  Simulating  Weightlessness, 

Graveline,  D.  E.,  Maintenance  of  Cardiovascular  Adaptability  during  Prolonged 
Weightlessness, 

C^-'.erales,  C.  D.  J.,  Jr.,  Weightlessness:  Its  Physical,  Biological,  and 
Iladical  Aspects, 


Iblaon,  R.  A.,  E.  N.  Dingley,  Jr.,  &  T.  Tanner,  Remote  Visual  Monitoring 
caring  Extended  Space  Missions, 

>!are,  K.,  0.  L.  Tiffany,  &  K.  Walnlo,  Cosmic  Ray  Shower  Production  in  Manned 
Space  Vehicles, 

V.’allman,  H.,  &  S.  M.  Barnett,  Evaluation  of  Water  Recovery  Systems  for  Space 
Vehicles, 

Adams,  C.  C.,  Nutritional  Aspects  of  Space  Flight, 
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Sowen,  I.  G.,  I'..  W.  Albright,  E.  R.  Fletcher,  &  C.  S.  White  1961  A  MODEL 
DZSIGNED  i'O  PREDICT  THE  MOTION  OF  OBJECTS  TRANSLATED  BY  CLASSICAL  BLAST 
WAVTS .  (Civil  Effects  Test  Operations,  U.  S.  Atomic  Energy  Commission) 
Report  CEX-58.9.,  June  29,  1961 

ABS711ACT;  A  theoretical  model  was  developed  for  the  purpose  pf  predicting  the 
motion  of  objects  translated  by  winds  associated  with  "classical"  blast  waves 
produced  by  explosions.  Among  the  factors  omitted  from  the  model  for  the  sake  of 
simplicity  were  gravity  and  the  friction  that  may  occur  between  the  displaced, 
object  a.'id  the  surface  upon  which  it  initially  rested.  Numerical  solutions  were 
obtained  (up  to  che  time  whem  maximum  missile  velocity  occurs)  in  terms  of 
dimensionless  quantities  to  facilitate  application  to  specific  blast  situations. 
The  .results  vera  computed  within  arbitrarily  chosen  limits  for  blast  waves  with 
shock  stro.igths  from  0.068  to  1.7  atm  (1  to  25  psi  at  sea  level)  for  displaced 
objects  with  aerodynamic  characteristics  ranging  from  those  of  a  human  being  to 
those  of  10-rg  stones  and  for  weapon  yields  at  least  as  small  as  1  kt  or  as  large 
as  20  Mt.  (ALTHOR) 


478 


Bowring,  J.  I.  R.  and  B.  P,  Ebert  19&1  A  HYPOTHETICAL  MISSION  TO  SPACE 
IN  A  THREE -MAN  SEALED  CABIN 
Planet.  Space  Scl..  7:309-323.  July  1961 
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Boyce,  W.C.  1961  A  DEVELOPMENTAL  60  "G"  PERSONNEL  RESTRAINT  SYSTEM 
(Paper:  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection,  Naval 
Air  Material  Center,  Philadelphia,  Pa.  June  14-15,  1961) 


ABSTRACT:  This  paper  described  a  60  "g"  personnel  restraint  system  currently 
under  development  for  the  Air  Force  for  high  g  impact  tests  with  live  test 
subjects.  The  prinuiry  objective  of  these  tests  is  to  demonstrate  that  human 
tolerance  to  abrupt  deceleration  can  be  increased  to  60  g's  in  all  transverse 
directions.  These  tests  will  provide  data,  heretofore  lacking,  which  may 
permit  more  efficient  design  of  advanced,  manned  space  vehicles  of  the  future. 
These  data  may  enable  future  space  vehicles  to  land  at  higher  rates  of  impact 
than  are  currently  deemed  possible,  with  resultant  savings  in  overall  weight 
and  volume. 

Design  criteria  for  this  restraint  system  have  been  derived  from  examination 
of  representative  advanced  manned  systems  in  order  to  determine  in  which 
regimes  the  significant  accelerations  may  occur,  the  probable  magnitude  and 
duration,  and  the  degree  of  predictability.  This  restraint  system  was  evolved 
after  analysis  of  the  inertial  loadings  on  the  human  body,  conducted  to  determine 

unit  pressures  on  the  surface  of  the  body  exerted  by  a  hypothetical  restraint 
system.  A  summary  of  these  studies  is  shown. 

Physiological  studies  to  determine  areas  and  degrees  of  vulnerability  also 
contributed  to  the  requirements  of  this  system.  Unique  design  require.ments 
that  have  arisen  from  the  anatomical  and  engineering  studies  are  described. 

The  effects  of  fit,  body  sizing,  and  comfort  upon  the  degree  of  protection 
obtained  arc  exa:nincd .  Problems  of  body  positioning  and  geometry  and  their 
effect  on  vehicle  coc!;pit  geometr''  are  discussed. 

A-ising  from  the  ana./tical  and  design  studies  is  an  integrated  support- 
restraint  concept  employing  a  segmented,  rigid  body  shell.  This  system  will 
soon  be  tested  with  human  subjects  in  an  effort  to  extend  man's  tolerance  to 
abrupt  deceleration  well  beyond  the  currently  established  limits.  The  system 
is  described  in  detail,  and  the  reasons  for  the  choice  of  a  rigid,  molded  torso 
shell  are  discussed,  as  well  as  some  of  the  problems  inherent  therein. 
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Boyce,  W.C.  &  H.E.  freeman  1961  CONSIDER.ATIOXS  AFFECTING  THE  DESIGN  OF  A 
60  G  PERSOX.XEL  RESTR-AINT  SYSTEM 

Paper:  AR3  Space  Flight  Report  to  the  Nation,  New  York,  Oct.  9-15,  1961 
American  Rocket  Society  Preprint  No.  2105-61 
ARS  Journal  32(6):  939-942,  June  19o2 


ABSTR-ACT:  The  design  requirements  for  a  personnel  restraint  system  to  protect 
a  crewman  against  omnidirectional  abrupt  deceleration  forces  are  examined  and  a 
system  to  meet  these  requirements  is  described.  Personnel  restraint  is  examined 
and  a  system  to  meet  these  requirements  is  described.  Personnel  restraint  is 
examined  from  the  standpoint  of  body  segment  weight  and  unit  surface  pressures. 
Seating  geometry  and  its  effect  on  cockpit  envelope  is  discussed.  Several 
restraint  concepts  examined  during  this  program  are  shown,  while  the  system 
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■•Iccted  for  development  and  live,  manned  testing  Is  described  In  detail.  A 
newly  developed,  self-contouring  comfort  {^adding  with  Improved  rebound  character¬ 
istics  is  described.  Since  test  results  are  not  yet  available,  predictions  of 
system  performance  are  made.  (Author) 
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Brady,  J.S.  1961  THE  DILEMMA  OF  MAN  IN  SPACE 
Planetary  and  Space  Science  7:301-308,  July  1961 


ABSTRACT:  This  paper  pursues  the  Idea  that  techniques  exist  within  the  state 
of  the  art  capable  of  meeting  the  stringent  requirements  of  manned  space 
systems .  (JPL) 
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Bratnati,  C.  1953  "SULLE  ACCELERAZIONI  DELL'ORa^NISMO  UMANO  DURANTE 
ALCUNI  MOVIMENTl  VOLONTARI  E  PARTI COLARMENTF  SUI  LORO  RAPPORTl  CON  L'ETA 
DEI  SOGGETTI . " (ON  THE  ACCELERATIONS  OF  THE  HUMAN  ORGANISM  DURING  SOME 
VOLUNTARY  MOVEMENTS,  PARTICULARLY  ON  LIEIR  RELATIONSHIP  TO  THE  AGE  OF 
THE  SUBJECTS)  Rivista  di  medicina  aeronautica(Roma) .  16  (1):  41-50 
1953  (In  iwaiian,  with  English,  French,  Spanish  and  German  summaries) 

Summary:  Accelerograms  and  kymograms  were  recorded  simultaneously  in 
subjects  (ranging  in  age  from  19  to  47  years)  while  performing  body¬ 
bending  exercises.  The  accelerogram  (acteleration  in  g,  plotted  against 
time  in  1/10  second)  revealed  a  distinct  diphasic  pattern  corresponding 
to  agonistic  and  antagonistic  muscular  activities.  With  progressing  age 
of  the  test  subjects  a  distinct  decrease  of  the  dimensions  of  these 
phases  was  observed. 
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Brand,  E.  D.,  S.  W.  Britton,  &  C.  R.  French  1951  GRAVITATIONAL  SHOCK  IN 

DIFFERENT  ANIMAL  SPECIES  AND  VARIOUS  FACTORS  AFFECTING  RESISTANCE.  Amer ■ 
J.  Physiology  165:539-547,  Aprii-June  1951 


ABSTRACT:  Responses  of  many  different  animal  types--snakes ,  opossums,  rats, 
guinea  pigs,  rabbits,  cats,  dogs  and  monkeys--exposed  in  the  head-up  position  have 
been  studied  on  the  tilt-table.  Survival  times  to  general  collapse  varied  from  a 
few  mins,  to  many  hrs .  Of  all  animals,  monkeys  appeared  least  affected  by  gravity 
and  showed  the  best  general  condition  during  exposure;  rats,  cats,  and  dogs  also 
survived  over  long  periods.  Snakes  and  rabbits  were  least  resistant.  Greater 
tolerance  was  shown  by  rabbits  after  several  exposures. 
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In  all  animals  tested  V^rlods  of  activity  alternated  with  torpidity  in  which  re> 
flexes  were  depressed  or  lost.  The  conscious  state  was  apparently  greatly  . 
reduced  or  suppressed  between  bouts  of  activity.  In  monkeys  and  dogs  large  swings 
in  venous  and  artetial  pressure  were  related  to  body  movements,  the  rises  in  caro¬ 
tid  pressure  being  especially  marked. 

It  was  noted  that  heart  rate  reflected  postural  changes  even  in  the  snake,  increas¬ 
ing  in  the  head-up  and  decreasing  in  the  head-down  position  similarly  as  in  more 
highly  differentiated  forms. 

Noteworthy  in  ipammals  were  a)  a  sharp  rise  in  venous  blood  pressure  together  with 
b)  a  fall  in  venous  flew  in  the  lower  part  of  the  body  immediately  on  tilting;  con¬ 
comitantly,  c)  arterial  pressure  in  the  head  end  was  significantly,  and  usually  pro¬ 
gressively  reduced. 

Under  the  stress  of  gravity  through  the  length  of  the  body,  life  itself  may  be  ulti¬ 
mately  preserved  by  certain  compensatory  vasoconstrictor  reactions;  notwithstanding 
this,  there  occurs  a  markedly  reduced  circulation  even  in  the  important  areas  of  the 
trunk  and  certain  basal  levels,  e.g.  respiratory  center,  of  the  brain.  Consciousness 
does  not  thus  appear  to  be  a  rigidly  safeguarded  function  of  the  animal's  existence. 
Alterations  in  E.E.G.  patterns  and  loss  of  waves  in  later  stages  of  exposure  were  in 
keeping  with  other  expressions  indicative  of  suppression  of  cerebral  function. 

Animals  which  survived  several  hrs .  in  the  head-up  position  showed  increases  in 
blood  sugar  at  first,  followed  by  hypoglycemia  in  3  to  5  hrs. 

Rhythmic  tilting  to  the  head-up  position  was  withstood  for  long  periods  even  by 
gravity-sensitive  rabbits,  and  arterial  pressure  in  dogs  was  not  significantly 
affected  by  this  maneuver. 

A  pneumatic  cuff  around  the  pelvis  inflated  to  150  mm.  Hg  greatly  increased  survival 
time  (rabbits)  and  maintained  carotid  arterial  pressure  (monkeys)  in  the  upright 
position.  Adrenaline  and  CO2  were  slightly  helpful. 

Functional  inadequacies  shown  by  lower  animal  forms  in  the  head-up  position  are 
discussed;  the  most  serious  handicap  appears  to  be  loss  of  consciousness  early  in 
exposure  because  of.  cerebral  anoxia.  The  significance  of  orthograde  posture  and 
progression  achieved  by  man  is  emphasized,  and  the  postulate  that  brain  development 
may  be  involved  is  put  forward.  (AUTHOR) 
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Brandaleone,  H.'  1957  MEDICAL  ASPECTS  OF  MOTOR-VEHICLE  ACCIDENT  PREVENTION 

IN  INDUSTRY.  JAMA  163(4);  Jan.  26,  1957. 

ABSTRACT:  The  significance  of  the  human  factor  in  automobile  accidents  is 
illustrated  by  the  reduction  in  the  annual  rate  of  accidents  (from  6,377  in 
1946  to  3,130  in  1955)  achieved  by  a  metropolitan  transit  system  by  developing 
its  medical  program  for  diivers  axid  introducing  psychological  tests.  The  data 
show  that  the  cost  of  maintaining  a  medical  department  for  a  year  is  less  than 
the  cost  of  one  bad  accident.  The  division  of  motor  vehicle  drivers  into  cate¬ 
gories  makes  it  possible  to  set  up  fair  standards  for  eoch.  The  details  of  the 
examination  and  the  frequency  of  reexaminations  depend  on  the  applicant's  age, 
the  history  of  past  and  more  recent  Illnesses,  and  the  category  for  which  he 
wishes  to  qualify.  A  reference  list  of  hazardous  conditions  in  drivers  of  motor- 
vehicles  has  been  prepared  on  the  basis  of  experience  and  is  available  for  the 
guidance  of  physicians.  Industry,  safety  organizations,  and  licensing  agencies. 
The  comprehensive  medical  program  enlists  the  cooperation  of  the  family  physi¬ 
cian,  and  handicapped  employees  are  grateful  for  safer  Jobs. 


485 


166  - 


Brandt,  U.  1961  INFLUENCE  OF  TKAINING  ON  THE  MAINTENANCE  OF  EQUILIBRIUM. 
COMPARATIVE  STUDY  BETWEEN  PILOTS  AND  INEXPERIENCED  SUBJECTS. 

Rev.  Med.  Aero.  (Paris)  2:22-24,  Dec.  1961. 
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Brandt,  U.  1961  VESTIBULAR  REACTIONS  DURING  PREORBITAL  FLIGHT. 
Acta  oto-laryngploglca  (Stockholm)  53(1); 80-87,  Feb.,  1961 


ABSTRACT:  Accelerative  forces  affecting  the  astronaut  placed  in  the  nose  cone 
of  a  rocket  are  considered.  The  vestibular  sensations  were  studied  experi¬ 
mentally  in  a  human  centrifuge  in  a  number  of  dynamic  conditions  aimed  at 
changing  the  resultant  between  linear  and  radial  acceleration  and  gravity 
force.  By  applying  Graybiel's  "law  of  the  otoliths,"  it  seems  permissible  to 
draw  some  conclusions  as  to  the  probable  vestibular  experiences  of  the  astro¬ 
naut,  at  least  during  the  "gravitational "part  of  the  flight.  However  there  is 
still  insufficient  knowledge  in  regard  to  the  period  of  weightlessness.  The 
nature  of  the  vestibular  sensations  coupled  with  lack  of  external  visual 
references  will  agravate  the  difficulties  associated  with  active  participation 
of  the  astronaut  in  correcting  the  flight  path.  (Author) 
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Brandt,  V.  1962  THE  CAUSE  AND  PRACTICAL  IMPORTANCE  OF  OCULOGRAVIC  ILLUSIONS. 

Acta  Oto-Larvngol.  54(2) : 127-135. 

ABSTRACT:  The  oculogravic  illusion  can  be  interpreted  as  a  specific  otolith 
response  to  a  sticnjlus  consisting  of  linear  acceleration.  It  has  been  suggested 
as  a  conclusive  proof  that  the  phenomenon  does  not  occur  in  deaf  subjects  with 
laybrinthine  areflexia.  Two  fresh  cases  of  acquired  labyrinthine  areflexia  have 
been  examined  in  the  human  centrifuge,  the  illusion  being  measured  by  a  special 
technique.  Although  abnormal  illusion  curves  much  unlike  those  recorded  in  the 
congenitally  deaft  may  be  obtained  at  the  end  of  the  "destruction  stage",  complete 
compensation  with  illusion  curves  resembling  those  of  healthy  individuals  de¬ 
veloped  in  a  comparatively  short  time.  The  logical  conclusion  would  be  that 
oculogravic  illusion  cannot  be  accepted  straight  off  as  a  selective  measure  for 
otolith  sensitivity.  In  connexion  with  a  discussion  of  analogies,  comparing 
oculogravic  and  oculogyral  illusion,  the  author  suggests  that  the  "lag  effect" 
(i.e.,  the  time  necessary  for  reori'intation  on  rapid  changes  of  the  angle  of 
incidence  of  the  resultant  vector)  may  offer  a.  more  adequate  expression  for  static 
sensibility.  The  recent  advances  in  the  methods  of  observing  these  labyrinthine 
Illusions  should  add  to  our  somewhat  unverified  knowledge  of  vestibular  physiology 
and  pathology. 
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Brandt,  U.  1962  REORIENTATION  AND  VESTIBULAR  FUNCTION 
Acta  Oto-Laryngologtca  (Stockholm)  54:543-552 
NOTE:  Reel  7,  Flash  7.  Item  18 


ABSTRj\CT:  Determinations  of  oculogravlc  illusion  at  increa!<ng  rotation  speeds 
of  the  centrifuge,  in  accordance  with  a  technique  previously  described. 

Results  of  the  two  test  groups  are  almost  identical,  in  seeming  contradiction  to 
what  has  h^en  shown  of  the  habituation  tendencies  of  the  vestibular  apparatus. 
Author  suggests  a  psycho-physiological  explanation  to  account  tor  this. 

Among  the  conclusions  oculogravic  illusion  in  the  normal  human  is  suggested  to 
indicate  the  effect  of  linear  acceleration  on  the  inner  ear  provided  this  stimulus 
remains  within  reasonable  limits.  For  stronger  linear  stimuli  the  phenomenon  is 
believed  to  be  an  expression  of  a  combined  otolith-proprio-exteroceptive  excitation 
(AUTHOR) 
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Brannan,  P.  1960  DRML  SCIENTISTS  PROBE  MAN'S  SPACE  LIMITATIONS. 
Canadian  Aviation  33(3):8-ll,  March  1960 


ABSTRACT:  The  work  of  the  Defence  Research  Medical  Laboratories  at  Downsvlew, 
Ontario,  Canada,  towards  the  solution  of  the  problems  of  weightlessness  and 
motion  sickness  in  s^t.ce  travel  is  discussed.  Muscular  deterioration,  circu¬ 
latory  changes,  and  problems  of  movement,  as  results  of  the  weightless 
conditions,  are  briefly  considered.  Experiments  on  motion  sickness  resulting 
from  the  utilization  of  angular  acceleration  to  counteract  weightlessness  are 
also  described . 
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Brayn,  F.  ■  1958  INTRODUCING  THE  ROCKING  AIRCRAFT  PASSENGER  SEAT. 

Sabena,  Direction  Technique,  Division  Etudes,  Brussels,  Belgium) 
Rapport  No.  XA-002,  2  May  1958. 
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Brauns te in,  P.W.  1957  MEDICAL  ASPECTS  OF  AUTOMOTIVE  CRASH  INJURY  RESEARCH. 
J.A.M.A.  163(4) :249-255,  26  Jan.  1957. 


ABSTRACT:  To  determine  the  medical  findings  that  might  be  expected  in  the  one 
million  persons  injured  by  automobile  accidents  each  year,  1,000  injury-produc¬ 
ing  accidents  were  carefully  studied.  Of  the  2,253  occupants  involved  in  the 
thousand  accidents,  1,678  (74. 5X)  were  injured  to  some  degree.  Of  those  per¬ 
sons  receiving  an  injury,  only  half  could  be  diagnosed  as  of  a  minor  degree. 


When  considering  body  distribution,  injuries  to  the  head  alone  were  the  most 
frequent,  followed  by  injuries  with  a  combination  of  head  and  lower  extremity 
involvement.  Almost  two-thirds  of  the  injuries  involved  more  than  one  body 
area,  emphasizing  the  need  for  an  extremely  careful  physical  examination  so  as 
not  to  overlook  concealed  %K>unds .  The  practicing  physician  can  profit  greatly 
by  knowing  the  representative  picture  resulting  from  automobile  accidents. 
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Braunstein,  P.  W.,  &  J .  0.  Moore  1959  THE  FALLACY  OF  THE  TERM  "WHIPLASH 
INJURY"  .  The  American  J.  of  Surgery  97(4);  522-529 ,  April  1959 


SLIC-LIRY:  From  5,710  accidents  in  which  injury  occurred,  144  cases  of  cervical 
injury  were  recorded  in  which  a  whiplash  phenomenon  was  experienced  at  the  time 

Accident  patterns  and  severity  of  injury  are  discussed. 
C0^CwS.0.^.  On  the  basis  of  evidence  available  in  this  study,  serious  cervical 
injuries  caused  by  e:;posure  to  the  whiplash  phenomenon  may  be  sustained-  the 
majority  are  accompanied  by  moderate  to  serious  injuries  in  other  body  areas 

o!®  cervical  injury  is  not  associated  with  injury  to  another  body  area 
-n  ^s  ..ot  accompanit*.  by  clear-cut  clinical  findings  or  roentgenographic  find¬ 
ings,  on  the  basis  of  these  data  the  injury  must  be  considered  minimal  or 
nonexistent . 

The  term  whiplash  injury  is  not  a  diagnosis. 

(AwTt.OR) 
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Braunstein,  M.L.  &  W.J.  White  1961  THE  EFFECTS  OF  ACCELERATION  ON 
VISUAL  BRIGHTNESS  DISCRIMINATION.  (Cornell  Aeronautical  Lab.,  Inc., 
Buffalo,  N.Y.)  Rept .  No.  OM-1570-G-1,  December  1961.  ASTIA  AD  269  380. 


ABSTRACT:  Brightness  discrimination  thresholds  were  determined  at  five  levels 

of  transverse  acceleration  and  four  levels  of  positive  acceleration.  Four 
background  luminance  levels,  ranging  from  31  to  .03  foot  lamberts,  were 
studied.  Constrast  required  to  detect  an  increment  in  illumination  increased 
with  acceleration.  This  increase  was  present  for  both  directions  of  accelera¬ 
tion,  and  for  the  dimmest  background.  A  preliminary  study  was  conducted  on  the 
effects  of  breathing  lOOZ  oxygen  and  lOOZ  oxygen  under  pressure,  on  brightness 
discrimination  under  acceleration.  (Author) 


Brapnstcin,  M.  L.  and  W.  J.  White  1962  EFFECTS  OF  ACCELERATION  ON  BRIGHTNESS 
DISCRIMINATION. 

In  J.  Qpt.  hoc.  Amer.  52: 931-933,  Aug.  1962. 
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Br«y,  J.L.  1957  INT£RNAL  BALLISTIC  DESIGN  AND  TRAJECTORY  ANALYSIS  OF 
A  ROCKET -ASSISTED  PILOI  EJECTION  SEAT.  (Naval  Ordnance  Test  Station, 
China  Lake,  Calif.)  NOTS  1701,  NAVORD  Rept .  No.  5433,  ASTIA  AD  150  906 


ABSTRACT:  The  problem  of  safe  escape  of  a  pilot  from  a  disabled  plane  is 
discussed  in  general,  and  a  rocket-assisted  ejection  seat  is  considered  as 
a  solution.  Two  tentative  internal  ballistic  designs  are  presented.  Equations 
are  developed  for  the  motion  of  an  ejection  seat  after  it  leaves  the  plane. 
Graphs  are  included  showing  thrust -time  curves,  seat  trajectories,  forces 
on  the  pilot,  aerodynamic  drag,  and  physiological  acceleration  limits.  (Author) 
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Brehr,'.,  i; ,  .  1961  COMPACT  FEEDING  CONSOLE,  DESIGN,  FABRICATION,  AND 

EWkLUAIICN  (.'icrcnautical  Systems  Division,  Air  Force  Systems  Command,' 

.'.r.Erevi  AF3 ,  Washington,  D.C.)  AFSC  Project  6373,  TASK  63121;  Contract 
.w  33(616)7503,  ASD-TR  61-569,  Oct.  1961.  ASTIA  AD  271475. 

AEST;\.'.CI';  The  purpose  of  this  research  project  was  to  design,  fabricate,  and 
evaluate  a  Compact  Feeding  Console  which  will  meet  the  sustenance  requirements 
of  three  r.er  for  an  extreme  altitude  mission  of  14  days  duratio;  ,  A  compre¬ 
hensive  study  of  the  human  and  environmental  conditions  revealed  that  the  astro¬ 
nauts  would  need  equipment,  devices,  and  facilities  for  storage,  preparation-- 
cool-.-g  or  heating--  of  canned,  frozen,  dehydrated,  and  ready  foods;  a  water 
storage,  heating  and  cooling  system;  and  feeding  tools.  The  equipment  and  systems 
were  tested  to  evaluate  expected  performance  under  operating  conditions  from 
normal  gravity'  and  1  atmosphere  pressure  to  zero  gravity  and  1,2  atmosphere 
pressi;re,  a.id  acceleration  forces  from  2  to  8  g's,  to  insure  both  Independent 
oper.-tion  of  the  component  sections  and  integrated  operation  of  the  total 
Co. -.solo  in  compliance  with  pre-de termined  optimal  performance  standards. 
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Bren:  ,  H.?.,  T.J.  Powell,  E  J.W.  Scott  1957  TIIE  EFFECT  OF  POSITIVE 
^.CC£..E.RATI0N  WITH  HY?ER'/ENTIL.AT1CN  ON  THE  EEG . 

(RCA?  Institute  of  Aviation  Medicine,  Toronto,  Canada) 


A3ST.1.'.CT:  Jet  fliers  in  the  Royal  Canadian  Airforce  who  had  shown  unexplained 
periods  of  brief  unconsciousness  in  flight  were  examined  medical. y,  and 
observed  v/hiie  subjected  to  stresses  similar  to  flight  stresses;  also  the 
circumstances  in  which  the  unconscious  episode  occurred  were  investigated. 
Routine  electroencephalograms  were  recorded  at  rest,  during  hyperventilation, 
during  positive  acceleration  and  during  a  combination  of  hyperventilation 
and  positive  accelration.  The  studies  were  made  in  both  the  fasting  and  the 
postnrandial  states.  EEG  was  found  to  be  more  stable  in  the  postprandial 
state.  In  some  who  showed  no  slow  activity  with  hyperventilation  alone, 
cc,mblnation  of  hyperventilation  and  positive  accelration  induced  slow  waves. 
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In  others  who  exhibited  slow  waves  with  hyperventilation,  positive  accelera¬ 
tion  hastened  theii  onset.  It  is  concluded  that  the  stresses  produced  by 
hyperventilation  and  positive  acceleration  are  additive,  and  combined  may  be 
sufficient  to  interfere  with  cerebral  function,  where  either  stress  alone  is 
not  sufficient.  (Electroenceph .  Clin .  Neurophysiol .  9:378,  1957) 
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Brent,  H.P. ,  G.J.  Leitch,  J.W.  Scott  &  W.R.  Franks  1959  CARDIAC 

IRREGULARITIES  DURING  COMBINED  KYPERVENTILATION  A-'ID  G.  (Paper,  Aero 
Medical  Association,  Statler  Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 


ABSTR.\CT:  At  the  RCAF  Institute  of  Aviation  Medicine,  aircrew  officers  were 
investigated  undc'r  conditions  of  voluntary  hyperventilation  and  acceleration. 
Uleccrocardiograms  and  electroencephalograms  were  recorded  throughout  the 
course  of  these  experiments.  Ectopic  beats  appeared  more  frequently  during 
combined  hyperventilation  and  G  than  during  either  of  these  conditions  imposed 
separately;  disturbances  in  consciousness  were  produced  only  when  the  two 
stimuli  were  combined.  In  the  course  of  analysis  of  the  ECG ,  successive 
instantaneous  heart  rates  were  computed  from  intervals  between  R-waves,  and 
plotted  against  the  time  sequence  of  the  experiment.  Thus,  changes  in  heart 
rata  from  beat  to  beat  were  depicted.  In  some  subjects,  abrupt  fluctuations 
in  heart  rate  occurred  during  the  hyperventilation-plus-G  runs ,.  usually  in 
association  with  either  general  convulsive  seizures  or  slow  activity  in  the 
EEG.  Comparable  graphs  prepared  from  ECG  records  of  patients  undergoing 
clinical  grand  mal  attacks,  or  showing  EEG  epileptic  discharges  without 
clinical  manifestations  of  seizure,  showed  no  such  cardiac  irregularities. 

It  therefore  appears  that  the  cardiac  irregularities  during  combined  hyper¬ 
ventilation  and  G  resulted  from  these  physiological  stimuli  directly,  rather 
than  as  sequelae  to  any  cerebral  disturbances  during  hyperventilation-plus 
G  were  in  some  respects  similar  to  those  immediately  preceding  onset  of 
ventricular  fibrillation.  The  possibility  that  the  latter  event  is  responsi¬ 
ble  for  some  of  the  many  "obscure"  fatal  crashes  must  be  considered. 

(J.  Aviation  Med.  30(3); 177,  March  1959) 
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Prent,  H.  P.,  T.  M.  Carey,  T.  J.  Powell  et  al  1960  SYNERGISM  BETVEEN  EFFECTS 
OF  HYPERVENTILATION,  HYPOGLYCEMIA  AND  POSITIVE  ACCELERATION. 

Aerospace  Medicine  31(2) : 101-115 

(Paper,  28th  Annual  Meeting,  Aero  Medical  Assoc.,  Denver,  Colo.,  6-8 
May  1957) 

(Paper,  2l8t  Annual  Meeting  Canadian  Physiological  Society,  Ottawa^  Oct.  _ 

19577 

ABSTRACT:  Eighreen  medically  fit  aircrew  officers  were  exposed  to  combinations 
of  voluntary  hyperventilation,  3.4  G  for  five  seconds  on  the  centrifuge,  and 

/ 

/: 
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changes  in  glycemla  one  hour  and  three  hours  after  glucose  feeding.  A  large 
proportion  of  the  subjects  was  Incapicated  by  the  effect  of  two  or  more  of  these 
combined  stimuli,  although  these  same  stimuli,  when  acting  separately,  had 
failed  to  Induce  comparable  disturbances  Incardlac  or  cerebral  function.  The 
experimental  findings  are  listed  In  the  article. 
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Brewer,  G.  W.  1959  OPERATIONAL  REQUIREMENTS  AND  TRAINING  FOR  PROJECT 
MERCURY  (Presented  to  National  Security  Industrial  Association, 
Los  Angeles,  California,  17  November  1959): 
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Briggs,  F.  E.  R.  THE  FR«JKS  Aim-BLACKING-OUT  SUIT.  (Report  of 

plane  tests  at  RCAF  station,  Rockcliffe,  Ontario  and  at  Wright  Field.) 
FPRC  no.  301-A.  (RAF  Institute  of  Aviation  Medicine,  Famborough)  , 


ABSTRACT:  Two  subjects  wearing  FFS  were  completely  protected  up  to  7  "g"  in 
the  P  AO  and  Harvard  III  for  12  seconds.  Fatigue  and  nausea  were  relieved. 
Some  respiratory  embarrassment  was  noted  during  inverted  flight,  but  no  other 
discomfort.  An  individually  fitted  suit  is  necessary. 
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Brimhall,  D.  R.  and  R.  Franzen  •  1944  A  PRELIMINARY  STUDY  OF  PHYSICAL  STANDARDS 
IN  RELATION  TO  SUCCESS  IN  FLIGHT  TRAINING 

(Civil  Aeronautics  Administration,  Division  of  Research,  Washington,  D.C.) 
Rept.  No.  26,  Feb.  1944.  ASTIA  TIP  UR54  258 

ABSTRACT:  The  study  presented  in  this  report  represents  one  of  the  first  in  a 
series  of  investigations  aimed  at  accurately  testing  the  efficiency  of  American 
medical  standards  of  acceptance  for  flight  training.  This  study,  although 
providing  only  a  partial  answer  to  questions  concerning  physical  standards, 
definitely  points  the  way  for  further  investigations  aind  indicates  the  trend 
the  results  are  caking. 
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Brinkley,  J.  W.,  R.  N.  Headley,  and  K.  K.  Kaiser  1961  ABRUPT  ACCELERATION 
OF  HUMAN  SUBJECTS,  IN  THE  SEMI-SUPINE  POSITION. 

(Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Material  Center,  Philadelphia,  Penn.,  June  14-15,  1961.) 

ABSTRACT:  The  Protective  Equipment  Section  of  the  Aerospace  Medical  Laboratory 
is  currently  conducting  a  research  program  to  determine  principles  and  methods 
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of  protection  during  deceleration  In  minimal  stopping  distances  as  associated 
with  ground  Impact  of  aerospace  vehicles.  This  report  la  concerned  with  a 
series  of  eighteen  human  subject  experiments  with  vertical  velocities  of  twenty 
feet  per  second  at  Impact. 

The  tests  havg  been  conducted  with  each  subject  held  In  a  seml-suplne 
position  with  a  12  forward  Incllndtlon  of  the  head  and  torso.  Individually 
form  fitted,  rigid  urethane  couches  have  been  used  In  an  effort  to  provide 
optimum  body  support.  Body  restraint  Included  a  combination  forehead  and  chin 
harness,  shoulder  harness,  lap  belt  and  leg  retention  straps.  The  acceleration 
magnitudes  have  been  controlled  by  crushing  various  configurations  of  aluminum 
honeycomb  material  under  the  body  support  system  during  Impact.  The  resulting 
acceleration  profiles  have  been  characterized  by  durations  less  than  100 
milliseconds,  very  short  rise  times,  and  magnitudes  ranging  up  to  65  g's. 
Stopping  distances  associated  with  this  series  of  eighteen  experiments  have 
ranged  from  3-1/4  to  6-7/8  Inches. 
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Brinkley,  J,  W.  ,  E.  B.  Weis,  Jr.,  N,  P.  Clarke  and  W.  E.  Temple  1963 

A  STUDY  OF  THE  EFFECT  OF  FIVE  ORIENTATIONS  OF  THE  ACCELERATION  VECTOR 
ON  HUMAN  RESPONSE 

AMRL  Memorandum  M-28,  February  1963 
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Bri.ssendcn,  R.  F.  1957  SOME  GROUND  ^EASURE^2;NTS  OF  THE  FORCES  APPLIED 
5Y  PILOTS  TO  A  SIDE-LOCATED  AIRCRAFT  CONTROLLER.  (Nat.  Advisory 
Cpir-mittee  for  Aeronautics,  Langley  Field,  Va.)  NACA  TN  41/1,  Nov.  1957. 
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Brissendcn,  R.  F.,  D.  C.  Cheatham,  &  R.  R.  Champine  1957  TOLERABLE  LI.^'ETS 
OF  OSCILLATORY  ACCELERATIONS  DUE  TO  ROLLING  MOTIONS  EXPERIENCED  BY  O.sT. 
PILOT  DURING  AUTOMATIC -INTERCEPTOR  FLIGHT  TESTS.  (National  Advisory  Com- 
nittee  for  Aeronautics,  Washington,  D.  C.)  Rept.  Mo.  RM  L56K20,  Jan.  1957 


ABSTRACT:  This  paper  presents  limited  data  on  the  level  of  lateral  oscillatory 

acceleration  due  to  rolling  motions  found  to  be  tolerable  by  a  pilot  during 
flight  tests.  The  stest  were  made  during  the  final  attack  phase  of  an 
automatically  controlled  interceptor. 
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Britton,  &  Z.L.  Corey  1942  CENTRIFUGAL  AOT,  GRAVITATIONAL  EFFECTS  ON 

A\L'-L\LS  AND  THEIR  ALLEVIATION 

(Ncuionol  Research  Council,  Washington,  D.C.)  CAM  Rept.  No.  40,  2  Feb.  1942 


ABSTR.'.CT:  Experiments  were  conducted  using  a  light  duty,  6  ft.  radius  centrifuge 
capaoie  of  producing  up  to  50  "g".  As  a  result  of  the  experiments,  conclusions 
were  urawn  on  the  following  subjects:  Orientation;  Respiration;  Tolerance; 

Sex;  Age;  Posutre;  Lethal  limits;  Blood  and  tissue  chemistry;  adhesive  straps; 
forced  exercise;  alcoholism;  anoxia,  oxygen,  carbon  dioxide;  pitressin;  cortico- 
adrcial  extract  ai^d  adrenalin;  benzedrine  sulphate  and  normal  saline. 


Britton,  S.W.,  E.I..  Corey  &  G.A.  Stewar.t  1942  GRAVITATIONAL  EFFECTS  ON 
ANIMALS  AND  TKEIR  ALLEVIATION 

(National  Research  Council,  Washington,  D.C.)  CAM  Rept.  No,  41 
3  March  1942 


ABSTRACT:  This  report  contains  observations  m«ide  on  cats,  rabbits, 
during  acceleration  experiments.  The  experiments  were  conducted  to 
the  result  of  acceleration  on  the  cardiac  activity,  nervous  system, 
system,  and  respiratory  system  of  the  aniihals. 


and  rats 

observe 

digestive 
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Dritton,  3.  W.  ,  E.  L.  Corey,  &  G.  A.  Stex^art  1942  PHYSIOLOGICAL  STUDIES  ON 

HIGH  GRAVITATI0>AL  FORCES.  (National  Research  Council,  Washington,  D.  C.) 
CAM  Rept.  No.  56,  10  April  1942  ASTIA  ATI  121  Oil. 

ABSTR.4CT:  In  18  male  rats  mortality  rate  at  25  "g"  was  reduced  50%  by  suitably 
spaced  and  graded  previous  exposures  to  "g".  Amyl  nitrite  inhaled  during 
profound  shock  following  centrifugation  in  dogs  and  cats  restores  normal  rate 
and  rliythm  of  heart,  improves  A-V  conduction,  alleviates  bundle  branch  block. 
Shock  gradually  disappears  and  animal  recovers.  When  centrifugation  is  continued 
until  death,  findings  are  extreme  cardiac  dilatation,  subintemal  hemorrhages 
in  left  heart,  congested  lungs,  and  lobal  tears  in  liver. 

Desoxycorticosterone  greatly  increases  resistance  to  "g",  as  do  glucose-saline 
injections.  Exposure  of  rats  for  5  minutes  to  5  degrees  C  (icewater)  increases 
tolerance.  Atropine  and  pilocarpine  do  no  good.  Female  rats  are  much  more 
resistant  than  male  rats.  Castration  of  females  and  injection  of  testosterone 
propionate  does  not  reduce  resistance.  High  gravitational  forces  inhibit 
oestrus  activity  markedly.  In  dogs,  blood  concentration  and  blood  sugar  are 
increased  by  exposure  to  "g",  return  to  normal  levels  within  3  to  4  hours 
following  exposure.  In  frogs,  dilation  of  vessels  of  web  and  bross  hemorrhage 
occur  in  centrifugation. 
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Britton,  S.W.,  E.L.  Corey  &  G.A.  Stewart  1946  EFFECTS  OF  HIGH 
ACCELERATORY  FORCES  AND  THEIR  ALLEVIATION. 

American  J.  Physiol.  146(1):  33-51 


ABSTRACT:  A  centrifuge  for  aubjecting  laboratory  animals  to  acceleratory 
forces  up  to  50  ^  is  described.  It  had  two  6-foot  rotor  arms,  a  range  from  30 
to  180  r.p.m.,  and  attained  maximum  speed  in  about  1  second.  Several  nomographs 
for  ready  determination  of  g  forces  are  reproduced.  Over  3,000  tests  were  carried 
out  on  rats,  and  several  hundred  others  on  monkeys,  dogs,  cats,  rabbits,  guinea 
pigs,  mice,  chickens,  ducks  and  frogs.  Within  limits,  rat  responses  were  fairly 
uniform  for  the  same  g  x  t  (g-min.  or  g-sec.)  values.  Outside  these  limits,  very 
high  g-min.  forces  were  tolerated.  Increasing  tolerance  to  g  was  shown  by  rats 
and  dogs  on  giving  a  aeries  of  exposures,  especially  over  a  period  of  days  or 
months.  Minute  hemorrhages  were  observed  in  the  lower  limbs  of  surviving  animals 
after  severe  tests.  At  autopsy  vascular  congestion  sand  small  hemorrhagic  areas 
were  found  in  various  body  sites.  It  was  nevertheless  striking  that  the  great 
majority  of  animals  which  were  examined  after  moderate  or  even  severe  exposures 
showed  no  significant  pathological  lesions. 
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Britton,  .  W.,  &  C.  R.  French  1946  EFFECTS  OF  ACCELERATORY  FORCES  AIR)  TKEIR 
A:'iLIOR.'.TIC::  (Physiological  Lab.,  University  of  Virginia  Medical  School, 
Charlottesville) 


ABSTR-'.CT:  Within  limits,  rat  responses  to  g  forces  are  fairly  uniform  for 
the  sane  g  x  t  values.  Female  animals  tolerated  g  better  than  males,  while 
young  animals  showed  less  resistance.  Resistance  differences  for  many  animal 
species  were  observed.  Negative  g  was  tolerated  only  about  half  as  well  aS 
positive  g.  Increased  resistance  was  shown  by  animals  which  had  been  biven 
several  exposures  over  periods  of  days  or  months. 


Considerable  protection  was  afforded  by  a  simple  belt  placed  around  the  abdomen 
or  upper  thighs.  The  effects  of  pressor  and  other  substances  were  studied. 
Respiratory  and  circulatory  changes  (including  E.C.G.)  under  various  g  forces 
were  observed.  Marked  effects  were  observed  in  a  few  instances  on  the  central^^ 
nervous  system;  chronic  rigidity  (decerbrate  type)  sometimes  appeared.  Delta 
brain  waves  were  commonly  aroused  during  centrifugation. 


Hyperglycemia  occurred  after  severe  acceleratory  shock;  tissue  glycogen  levels 

were  usually  reduced  by  prolonged  exposures.  Other  blood-chemical  changes 
were  noted.  Autopsy  findings  even  after  severe  tests  (prostration,  death) 
were  not  striking.  (Federation  Proceedings  5(1): 10-11,  1946) 
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Britton,  S.  W.,  V.  A.  Pertzoff,  C.  R.  French,  &  R.  F.  Kline  1947  CIRCULATORY 
AND  CEREBR/.L  CHANGES  AND  PROTECTIVE  AIDS  DUPING  EXPOSURE  TO  ACCELERATORY 
FORCES.  Americar.  J,  Physiology  150(1):  7-26,  Jan,  1947 
NOTE:  Reel  7,  Flash  6,  Item  5 

ABSTRACT:  A  20-ft.  diameter  heavy  steel  centrifuge  with  blood  pressure  and 
other  devices  attached  for  determining  effects  of  accelerations  up  to  50  g 
is  described.  Results  of  tests  on  a  large  number  of  monkeys,  dogs  and  cats 
are  given. 


hritcor!,  S.lv.  &  V.A,  Pertzoff  1947  COMPARATIVE  EFFECTS  OF  POSITIVE  AND 
NEGATIVE  ACCELER.\TI0NS 
Fed.  P-.-oc,  6:  82 


r'.M.CV:  E::7,>_r i..'.ents  have  been  carried  out  to  determine  the  effects  on  carotid 

a.'al  artu.'ial  pressures,  taken  simultaneously,  of  positive  and  negative 
.u”.-.i;ory  on  dogs  and  monkeys.  Blood  flow  was  also  investigated.  Well 

7CZ  experimental  runs  were  made.  Arterial  pressure  changes  occur  more 
My  in  L..at  part  of  the  animal  cowards  the  periphery  of  the  centrifuge, 

:.w.-  positive  or  negative  g  forces  be  considered.  That  is,  in  the  case  of 
-ive  g  ciiu  pressu.'e  change  appears  earlier  in  the  femoral  artery,  while  in 
.-ve  g  LwSts  i.t  occurs  earlier  in  the  carotid  vessel.  A  reciprocal  relation- 
bet  -ae.'.  heart  rate  and  arterial  pressure  is  apparent  only  in  the  case  of 
ced  .-upy.y  (flow,  pressure)  to  the  head.  The  involved  reflexes  were  studied, 
stincc  a.ivs  iological  advantage  is  possessed  by  the  monkey  over  the  dog  (or 
)  s..bjecctd  to  acceleratory  forces.  This  advantage  is  .''hown  in  both  carotid 
Jemoral  :.'3ssure  values,  and  approxi.mates  1  g  in  the  different  tests  used. 

Ig.'.cr  degree  of  vascular  accorr-moda ticn  to  gravity  appears  to  have  been  developed 
t.'.e  case  of  the  anthropoid  type.  Investigations  indicate  that  the  overall 
'cts  proeucv-M  a.',  the  organism  by  acceleratory  forces  should  be  cons.cerfcl 
.he  b^sis  of  th.e  product  t  x  g. 


br' tta^.  S  V.  A.  Pertzoff,  et  al .  P." iSICuwGICAL  STUDIES  CN 

Cf.  fRIf.G;!-  FORCES.  (University  of  Virginia) 

.-MS’- A-  .-h  Nark  '..'as  carried  out  on  norm.al  young  male  and  female  l.acacus  rhesus 
'.'hica  were  not  anestnetized .  Censtant  and  striking  changes  in  the  iCG 
cji-r'.'cc  under  high  and  consisted  ot  a  tall  of  aoout  50/,  in  tne  R— ^ 

ro t (.r.  1 1  al  and  an  increase  in  heart  rate  of  ^0  to  30  beats  per  nir.'-te.  V’oltage 
cccreases  are  r.uch  more  marked  than  the  reciproc.al  fr.  qaency  changes. 

Ca.a.mletc  protection  against  cardiac  changes  is  aiforded  by  a  low  pelvic  belt 
press. prised  to  o  mm  Kg  or  higher. 

Daso;<ycc r t icos t ei'cne  and  benzedrine  injections  give  slight  or  partial  protection 
against  "g"  effect.s. 


O 
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The  appearance  of  delta  waves  in  Che  EEG  is  fairly  common  under  "g".  The  poten¬ 
tial  of  these  delta  waves  is  somewhat  redt^ced  by  applying  a  cervical  cuff 
inflated  up  to  75  mm  Hg. 
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Britton,  S.  W.,  &  C.  R.  French  1949  CONDITIONS  MODIFYING  RESISTAIXE  TO 

ACCELERATORY  FORCES  ANT)  PROTECTION  BY  ABDOMINAL  PRESSURE,  American  J. 
Physiology  156(2) ; 137- 144 ,  Feb.  1949 


A3STR.\CT:  In  a  number  of  commonly  experienced  bodily  conditions  responses  to 

moderate  acceleratory  forces  (2-3  g,  15  sec.)  were  considerably  modified,  as 
shown  by  carotid  arterial  pressure  changes  in  the  dog.  Fatigue  and  trauma, 
inanition  and  adiposity  decreased  markedly  the  tolerance  to  g;  usually  the 
arterial  pressure  reductions  in  these  cases  were  30L^er  cent  greater  than  in 
the  controls.  In  certain  cases  of  anoxia,  followingN^e  administration  of 
narcotics  and  ethyl  alcohol,  resistance  to  acceleration  was  also  greatly  reduced. 

Spontaneous  bursts  of  struggling,  muscular  tremors  after  metrazol  treatment, 
and  also  breathing  of  CO2  in  small  amounts  resulted  in  definite  improvement  in 
tolerance;  about  1  g  advantage  was  effected  in  these  cases.  The  application 
of  cold  to  the  body  also  was  slightly  less  advantageous.  Tobacco  smoke  and 
■alcohol  given  in  small  amounts  were  definitely  not  deleterious  by  the  carotid 
arterial  pressure  criterion;  in  the  tests  with  light  dosas  of  alcohol,  indeed, 
significant  benefit  appeared  to  be  conferred.  Application  of  a  lov/cr  abdominal 
or  pelvic  belt  inflated  to  150  mu-n,.  Eg  pressure  gave  by  far  the  greatest  protection 
against  g  stresses.  Even  after  severly  depressing  conditions  of  fatigue, 
trauma,  etc.,  had  been  imposed  upon  the  animal,  protection  was  well  maintained. 

In  these  cases  an  advantage  of  2  to  3  3  was  com-monly  observed. 

Correlation  of  tests  on  applied  acceleration  with  the  effects  of  gravitational 
force  on  the  body  is  discussed.  (Author) 
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Britton,  S.  W.,  V.  A.  Pertzoff,  &  C.  R.  French  1949  COMPARATIVE  EFFECTS  CN 

THE  CIRCLTATORY  SYSTEM  OF  POSITIVE  AND  NEGATIVE  ACCELERATIONS.  THE  "lUREY" 
LAW.  Amer.  J.  Phvsiol.  156(1): 1-11,  Jan.  1949 

ABSTRACT:  Inquiry  has  been  mde  into  the  circuiacdry  changes  induced  by 

negative  as  well  as  positive  accelerations.  Arterial  pressure  levels  in  both 
carotid  and  femoral  vessels  have  been  followed  simultaneously  and  correlated 
venous  pressure  and  cardiac  changes  have  been  sf'died.  Result  of  tests  on 
different  animals  indicate  that  under  conditions  of  circulatory  stress  a  distinct 
functional  advantage  is  possessed  by  the  primate  form.  (Author) 
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,  5,  ?.  Gr-soux  1919  :‘GiG  .MJLi;..! 

V/--.*'. Lvjii.  SL.l  L  *  Cr.Gi-G'i j-S.’U  • 
Gli^ccs  o.  CenLrifusal  Force  or.  t'..e 
.♦  '■  -i ■  (Paris),  Ser.  3,  82:75, 


IG'.I.T:  £3.1  L'GTUDE  DG£  E77ETS  DS 
relininary  Note  for  the  Study  of 
Organism) 

22  July  1919. 
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Brock.  F.J.  1954  DYNAXIC  RESPONSE  07  RESTRAINED  SUBJECT  DURING  ABRUPT 

DECELERATION.  (Northrop  Cor?.,  Beverly  Hills,  Calif.)  Rept .  Noi  NAI-54-585, 
Sept.  1954. 
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Brcc'.:,  F.J.  1960  ACCZLZro^.TION  £!:GC!C  EXPL.MMENTS  USING  LIVE  PICS 
Paper;  31st  .Annual  Meeting  of  the  .Aerospace  Medical  Association,  Americana 
hotel,  Dal  Horbour,  Miami  Beach,  Fla.,  May  9-11,  1960 


•  ^  *'W 

t..e  use 
.’.b^  or.:  j 

■si  '  '•> 
resul ls 


Acceleration  shock  c-;<per iments  were  performed  on  live  pigs  to  determine 
!uinos3  of  a  proposed  Mercury  Space  Capsule  pilot  support  and  energy 
.on  Th.,  dy.'.amic  ra;pon,a  of  live  tost  subjects  is  studied  through 

o.  tl.  f.ri'.-.oiplcj  of  tiioorotical  mcclianics  to  an  unalogous  mcchna- 
.v.,1  ...._  o..i‘..ocs  c£  ccc..lwracion  shock  are  predicted.  The  experimenta 

measured  on  Che  live  subject  are  interpreted  in  terms  of  equivalent 


mechanical  system  behavior  and  additional  live  specimen  response  characteristics 


are  predicted.  Several  conclusions  based  on  the  experimental  data  are  presented 


and  discussed. 
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Brockett,  P.  1925  BIBLIOGRAPhT  OF  AERONAUTICS  1920  -  1921 

(National  Advisory  Committee  for  Aeronautics,  Washington,  D.  C.) 
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-Brode--;.  :  ■■•I....  i.  .l.D.  Turner  •  1961  ..GSIGN  CRITERIA  AND  TEOEaQUES  FOR 

u. .'U.... .J  l.'.i  ...-ii  XO.I  Or  i.w.vOui ... ..  .iC  DuVICaS  . 

(.  ...r.  .au„  ic .  1  Systems  Jivisio.i,  '..’righc-Patterson  AFB ,  Ohio) 

.'.b.)  i..  1  May  1959-June  1961,  .ASTIA  AD  269  368 

.''3..6.C'f:  Ei'.ort  v.'cs  rede  to  determine  the  requirements  to  successfully  deploy 

or  ser._.;„w^  sup., rsoi'.ic  deceleration  devices,  both  trailing  and  attacked,  and 
to  i  '.vc;.i;i;',ate  tecimic ucs  which  can  be  used  to  inflate  devices,  which  otherwise 
mi.  ..t  no.  ..o  satisfactory.  Various  devices  were  investigated;  an  analytical 
study  of  Gcpl  oy.T’.c..c  dynamics  was  undertaken  to  establish  deployment  criteria; 


178 


and  an  invest isa;;i(.n  o£  the  characteristics  of  inflatable  devices  was  conducted 
to  deteruiine  inflation  pressure  requirements.  A  system  was  developed  to  provide 
the  required  separation  impulses.  Various  means  of  producing  inflation  pres¬ 
sures  were  evaluated,  and  an  inflatable  torus  was  investigated  as  a  device  to 
provide  adeitional  stiffness  to  a  parachute  canopy.  Vehicle  conditions  at  time 
of  decelerator  deployment  encompass  a  speed  range  of  Xach  1  to  4  at  sea  level, 
Mach  4  to  lb  at  150,000  feet,  and  Mach  10  to  30  at  350,000  feet.  (Author) 
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Brody,  A.  W,,  J.  J.  Connolly,  Jr.,  and  H.  J  Wander.  1959  IhTUT^>;CZ  07 

ALZOICNAL  I-uJSCLES,  MESENTZRIC  VISCERA  ARJ  LIVER  ON  RESPIRATORY  '.-ZCIL^NICS . 

J.  Annl.  Physiol.  14:  121-128 

ABST'.u.CT:  In  a  group  of  13  supine,  anesthetized  cats  initial  measurement 
was  made  of  respiratory  elastance,  total  resistance  by  sinusoidal  pressure, 
total  resistance,  K1  and  K2  and  their  ratio  of  change  from  breath  to  breath, 
the  natural  frequency,  damping  factor  and  mass  factor  or  inertance,  and  the 
functional  residual  capacity  (FRC)  and  tissue  resistance.  Comparison  was  the.T 
made  with  Che  value  obtained  by  re-measurement  in  the  same  cat  after  a)  control 
operation  of  mid- line  abdominal  incision,  b)  incisions  eliminating  the  effects 
of  the  abdominal  muscleu  (mid  line  vertical  plus  transverse  incision  extended 
to  back;  c)  evisceration  of  gastrointestinal  tract  and  spleen;  and  d)  eviscera¬ 
tion  of  gastrointestinal  tract.  The  abdominal  response  v/as  found  to  be  mainly 
a  surface  wave  response  (at  a  speed  o  :  about  150cm/sec)  above  the  natural 
frequency.  The  abdominal  muscles  impose  a  steady  force,  more  like  a  weight 
thin  a  spring,  which  decreases  the  FRC.  The  liver  contributes  significantly  to 
the  mass  factor  and  natural  frequency,  but  the  viscera  do  not.  About  half 
the  tissue  resistance  consists  of  a  resistance  within  the  abdom.en  to  respiratory 
movements;  since  nearly  half  the  tota  .  resistance  is  tissue  resistance,  this 
is  nearly  one  fourth  the  total  resistance  to  respiration. 
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Bronk,  D.W. 

Sr.  ■  i.'  OSP 
Ivo  1.  n  c 
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Brooks,  C.E.  L  A.PrWbster  1954  DATA  DELSILG  Al.D  RECORDING  TECHNIQUES 
_3TABLISHED  FOR  THE  HUI-1A.\  CENTRIIUGE. 

(U.S.  Naval  Air  Development  Center  Aviation  Medical  Acceleration  Lab., 
Johnsville,  Pa.)  Report  No.  NADC -MA-5306 ,  29  Jan.  1954. 

ASTIA  AD  133  235. 

A3STR<1CT:  The  Aviation  Medical  Acceleration  Laboratory  has  instrumented  its 
principle  experimental  device,  the  Huran  Centrifuge  with  a  system  that  permits 
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iha  investigator  to  record,  on  the  stationary  structure,  data  that  are  sensed 
50-fect  away  on  a  subject  who  may  be  undergoing  accelerative  forces  up  to  40G, 
and  traveling  at  a  tangential  speed  of  180  mph .  Thorough  shielding,  carefully 
designed  sliprings,  adequate  wiring,  and  patching  arrangements  as  well  as  tha 
latest  type  sensing  and  recording  equipment,  comprise  a  data  recording  system 
commensurate  with  the  facility. provided  by  the  costly  and  elaborate  centri¬ 
fuge  device. 

The  principle  components  in  the  over-all  recording  system  are  described  and 
detailed  descriptions  of  the  applications  of  the  more  commonly  used  sensing 
devices  are  presented. 
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^  O  O  S  . 


. . .  JJ  •  Cc-  f  V. .1 
S -O.v  0.- 
Control  7(5):C 


\t:?v£atile  drop  tzst  prccedur? 
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grcoR..  .  ...  5 1  T.iE  ..I'PCCV  OP  :''RC— 01.^.... 0  .^OSITIVn  .ACCELx.RATiOI'J  O.t 

'.jJPice  cl  ..aval  n-CwCrcr.,  V.'i-.'.i.t  , .on ,  0.  C.) 


Ell'll  ...'I;  subjectcin  good  p'.vilcel  coneition  and  of  ci'.a  age  range  21  ■, 

to  33  yuars  ..-ra  exposed  to  acceleratic.is  cf  ti-.’o  and  three  G  units  for  a  period 
of  t.'.r,.e  mi.-.- to  S'.  Each  subj..;et  hau  five  exposures  for  each  acceleration 
inte.'...i  ty .  ration  v/as  rr.eas'ured  by  t.aans  of  the  Benedic t-Roth  respiro-' 

r.ecer.  The  findings  are: 


(a)  Tidal  volume  \:ci.  increased. 

(o)  Respiratory  race  wc-e  inc-ro..sed. 

vc)  Consecuently  respirator/  nin-.. te  voluir.e  was  increased., 

(d)  Oxygen  cons u.rpt ion  u'as  r.'.ar^'cdly  dc'cre..-ud. 

(e)  There  is  evidence  that  c......  iderable  pulucnary  pooling  cf  blood  occurs 

(f)  The  changes  in  tidal  vol_-..e,  respiratory  rate,  and  rv..jpiratory  minute 
voxu.me  are  greater  at  thrue  C  ur.it_  thiun  at  nto,  w’r.ile  the  decrease 
in  oxygen  cor.su.mp tic.n  tends  to  tu  less  at  three  G  units  than  at  tt.'o. 
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BrooK'  ,^ 1951  Ti'.z  crrEcv  CP 

1*.  ite....^  Eui..j.-CAS, 

(Office  of  X'aval  .Research,  I'.-uh: 

M„rc!i  19sl 

Si'Mi'.R'f:  Eleven  subjects  of  an  ..ge  gr.  „p  c.  21  to  33  yuars  cf  age  \.ere  fc:;posed 

to  t\^o  a.'.d  three  positive  G  units.  Eat;.  sui.j.,ct  ’.ic..  a  total  of  at  leas;  t.vu 


G 


V  .  L  -  V.-  VI  fc  C  .■>  i  IT  0  a  '  1  4  G  4  .  I  4  4.  L  4  ■  .  V  W.'  -  .  -  1  4,  -  4  ’  4  -  .  -■  ■  *  , 

l:.4'c.;C‘  r.Laiitca  oacV4  v!  iria;  ;4'i;'4  i\!  4  i  .r.-'  .  ■:  i'. 

c;.;'a.;ar4/ ,  taus  givii'..;  total  of  .k  .  c  c-. ^  .a. .  .  .  . 

viriaV*  :.a'.olo,  Urtra*  oaaoles  v.’oro  vottlL-v*  ^v  .  i',,...  .,4.v' 

ar.d  iao'.ac  lately  at  She  44-441;  .  TiiC-  i  in.,!  ia.-.,-: 

(a)  T’.ie  spociric  gravity  '..-aa  ceo;-v_-.-;.v  oi  v.-i^d.a  g.-.i.:  1:. 

t'.iree  G  unit  clgiOova-e  t’.-.an  cu.'lr.^,  G....  t\-;o  G- 

(b)  T'lc  a4;idity  t.-aj  i r.c r^^asecJ  v.’l.;'.'.  o.  '/.a.4.  .a  r  i..c-4a.4:4 t;-j 
unit  fxpos-are  4 '..an  .;r.a  tl.r^a;  G  unl^  v.; -.osi.re .  ' 

(c)  '  Chloride  encretian  \;aa  v^vriao'.:;  but  g’rc.ator  Gui'iny  tr,.: 

unit  exposure  than  curing  -che  r.;o  C  -ani.;  expo-^ur., . 

(c)  Inorganic  pl',Grnl'..Dru£  excrotlcr.  crc-,reasOd  •.■.•.ii'n  a 


t;ur  i  n l 


duri.'.g  t'.ie  t'r.r^.;  G  unit  oxp>.-).i4.re  th^-n  c-ariiig  t'c.-  tv/o  G  uni; 
.■\-:,.-ror. ia  e::c -ret ion  v;aj  de4;reaae4i  a  greater  ■decron.-e  dv. 'ing  ; 

5  -  c  '  O  -  .  ^  i  ■  -  -  '1  *G  -  .  1  •  V -  -’  •  -  •  ^ 


ur.:  .  V  ::-,o.:urv^ . 


V-)  bo  r-.lvvci.ig  su;:..  tvVnc-s  igiu-Cv^..  j>  ,  ,.::a.-;:n  or  o;. 


V.  1. r  . . . . 


*• .  *..u  1  \j^ 


.v;.. 


V,/  4.  • w  r  c.  . » 4..»  j  r .  ;  / 


c:i  .-ci ;  c. r*-.  Vi.iiyii  : 

V'.rc  Tcilv - -  .1.^:  i.  of  i... 

v.'^ro  .  .  .  .:‘.o  ..y j  t-  J .  c  ..cl.  . .  t* , 

-  C  4-'  Co  .  4^.  c  *  N  ‘..'o  i  -  X- C  ’.‘i  w.  C.  C  O  O,'  C  4  ill  l’  4  ' 
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Brooks,  P.  M,  1951  THE  INTLIIEMCE  OF  F.XTRA-ABDO>aNAL  PNEUMATIC  PRESSURE  OF 
ANTI -BLACKOUT  GEAR  ON  THE  EFFECTS  OF  TILT  TABLE  POSitlON  ON  RESPIRATION 
IN  HUMAN  SUBJECTS. 

(Office  of  Naval  Research,  Washington,  D.  C.) 

March  1951  Contract  N6ori77 

SUMMARY:  The  same  subjects  used  in  the  previous  study  were  used  in  rhts  one. 

The  suit  pressures  used  were  those  of  50,  100,  and  150  mm  of  Hg.  The  tilt 
table  positions  were  thoe  outlined  previously. 

As  the  suit  pressures  were  Increased,  the  tidal  volume  was  dec’‘eased,  but  the 
respiratory  rate  and  respiratory  minute  volume  was  Increased.  Oxygen  was 
decreased  as  the  suit  pressures  were  increased. 
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Brouwer,  J.  E.  1935  DES 

DE  L 'AVION  DE  CHAS3E.  (A^t 
Arch,  med,  beiges.  (Lieg 


AB.5TR,\CT:  Progress  it;  acrona 


ties  as  far  as  construction 
but  the  human  body  has  its  pl^ 

the  aviator . are  altitude  and 

mininium  pattial  oxygen  pressti 
the  pilot  experiences  oxygen 
even  in  spite  of  adequate  oxylg 
speeding,  angular  acceleration 
o^y  give  rise  to  severe  clrcuj 


jc  L'A.IR,  (AIR  SICiCCESS)  ^  Conor .  i^. terna t .  Nay.  ae r 
1327-  1333 


MITES  AEROPHYSIOLOGIQUES  IMPOSEES  AU  PILOTE 
rophys io logica 1  Limits  Imposed  on  Pursuit  Pilot) 
|e)  88:307-316. 


utic  technic  has  rendered  unlimited  the  possibili- 
f  planes,  motors,  and  instruments  is  concerned, 
sical  limitations.  Two  of  the  main  problems  of 
speed.  When  atmospheric  pressure  falls  below  the 
re  required  for  diffusion  of  oxygen  in  the  blood, 
deflency  with  its  physical  and  psychological  sequel 
~,en  supply.  The  speed  question  encompasses  level 
s  and  centrifugal  accelerations.  Acceleration 
latory  and  physiological  disturbances. 


Brown,  B.P.,  &  H.I.  Johnson  1959  MOVING  COCKPIT  S IMCIjMOR  INVTSTIGAI ION 
OF  THE  MINIMUM  TCLEI^ABI  E  LONGITUDINAL  MATO-T VLRT.NG  STABILITY. 

(National  Aeronautics  and  Space  Administration,  Langley  Field,  Va . ; 

NASA  TN  D-26 
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Brown,  B.P.,  H.I.  Johnson  &  R.G.  Mungall  19'60  SIMULATOR  MOTION  EFFECTS 
ON  A  PILOT'S  ABILITY  TO  PERFORM  A.PRECISr  LONGITUDINAL  FLYING  TASK. 
(National  Aeronautics  and  Space  Administration,  Washington) 

NASA  TN  D-367.  Hay  1960.  ASTIA  AD  236265 


SUMK.ARY:  A  program  was  conducted  on  the  NASA  normal  acceleration  and  pitch 
(NAP)  Sir.uiator  to  determine  the  effect  that  Lody-motion  cues  have  on  the 
pilot'",  ability  to  perform  a  precision  close-ccapled  tracking  task.  These 
tests  were  conducted  with  heavy  stick-force  gradient  and  with  zero-stick- 
for'b^ gradient  over  a  range  of  longitudinal  stability  conditions.  Pilots 
contro^ed  the  simulator  from  both  a  fixed  and  a  moving  cockpit. 

The  results  indicate  that  there  was  improvement  in  pilot  performance  due  to 
motion  cues  over  the  stability  range  tested. The  motion  cues  appreciably 
Improved  the  performance  of  Loth  pilots,  when  the  feel  forces  were  absent. 

The  pilots  always  preferred  to  be  supplied  with  motion  cues.  In  the  absence 
of  feel  forces,  confusion  was  exhibited  by  one  pilot  as  to  the  proper  direc¬ 
tion  to  execute  control  when  bodily-motion  cjes  wore  not  provided. 
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Brown,  B.P.,  &  G.  Merritt  Pr'^stoa  1961  LAUNCH -COMPLEX  CHECKOUT '  Al^'D 
LAUNCH-VEHICLE  SYSTEMS.  In  NASA,  Results  of  the  Fir_st  U.S.  Manned 
Orbital  Space  Flight.  Feb.  20,  1962.  Pp .  45-52. 


brown,  B.  R.,  and  J.  G.  Howlett  1943  .SO>fE  ACCELEROMETER  RECORDINGS  IN 
AN  AIRCRAFT  (ANSON)  (National  Research  Council,  Toronto,  Canada) 

Report  from  No.  1  Air  Observers  School  6  No.  6  Medical  Selection  Board, 
April  1943  Report  No.  C2505,  June  1943. 


Elos/n,  C  W,  I9.;h  5r:KD  a.\D  accuracy  of  kF.ACHTNG  FOR  CONTROLS  Irt’  DIFFERNT 
FROM  TCI'.  i’RONE  T'C/SITIOM.  (Air  K.Ui  rl.il  Cxjr-.~jnd,  Wright  .Patterson 
Ara,  Ohio)  Report  No.  MCREXD-694-4H ,  28  Jan.  1948 

ABSTRj^.CT:  It  Is  cone  luded  f  rcim  this  study  that  the  preferred  loc-itions  for 

control  Ix-'vers,  switches  and  knobs  for  operation  from  the  prone  position  are 
directly  below  end  forward  of  the  pilot's  shoulders.  Control  locations  become 
progressively  less  desirable  as  they  arc  moved  upward  and  to  the  rear.  Areas 
to  the  right  and  to  the  left  are  approximately  equal  in  desirability. 

It  is  further  concluded  that  the  Aero  Medical  Laboratory  should  apply  the 
findings  and  conclusions  of  this  study  to  the  location  of  accessory  controls 
in  the  current  B-17  prone  position  modification  project.  (DACO) 


Brovm,  C.  W.,  E.  E.  Ghiselli,  R.  F,  Jarrett,  £.  W .  Minium  and  R.  M.  U'Ren  1949 
M\GNTTL’DE  OF  FORCES  WHICH  MAY  BE  APPLIED  BY  THE  PRONE  PILOT  TO  AIRCRAFT 
CONTROL  DEVICES.  (Aero  Medical  Lab.,  Wr ight-Patterson  AFB ,  Ohio) 
Memorandum  Report  No.  MCRE>R)-694-4J ,  4  March  1949  ASTIA  ATI-72377 


ABSTltfXCT:  A  study  was  made  of  the  forces  which  pilots  couid  be  expected  to 
apply  to  aircraft  controls  operated  from  the  prone  position.  These  dimensions  . 
of  hand  movement  suitable  for  operation  of  elevator,  rudder,  and  aileron 
controls  were  tested  on  subjects  in  each  of  9  pr.-ne  positions  and  in  the  seated 
position.  From  the  standpoint  of  forces  which  cai,  be  applied  to  hand  operated 
controls,  the  prone  position  compares  favorably  with  the  seated  position  for 
application  of  pull  forces  on  elevator  controls,  but  is  inferior  to  the  seated 
position  for  the  rotation  mrvement  normally  used  ror  aileron  control.  The 
push  right-push  left  movement  dimension,  suitable  for  operation  of  the  rudder 
controls,  is  unfavorable  for  application  of  high  control  forces  in  the  prone 
position. 
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Brown,  C.  W.  ,  E,  E,  Ghiselli,  R.  F.  Jarrett,  E.  W.  Minium  &  R.  M.  U'Ren  1950 
COMPARISON  OF  AIRCRAFT  CONTROLS  FOR  PRONE  AND  SEATED  POSITION  IN  THREE- 
DIMENSIONAL  PURSUIT  TASK. 

(USAF  Air  Materiel  Command,  Wright-Patterson  Air  Force  Base,  Ohio)  AF-TR- 
5956,  March  1950.  ASTIA  ATI  73  414 

ABSTRACT:  One  hundred  and  eleven  university  students  were  divided  into  four 
groups.  Each  group  was  tested  on  the  same  psychomotor  pursuit  task  but  utilized 
different  controls.  Two  of  the  groups  operated  their  controls  from  the  seated 
position,  and  two  from  the  prone  position.  One  of  the  seated  groups  used  the 
Conventional  stick  and  rudder  controls,  and  the  second  seated  group  together  with 
one  of  the  prone-position  groups  employed  a  three-dimensional  hand  control.  The 
second  prone-position  group  used  the  Ampttnann  three-dimensional  control. 


18A 


The  results  indicated  that  for  either  of  the  positions,  seated  or  prone,  the 
type  of  control  utilized  made  little  or  no  difference  as  far  as  peifonnance  on 
tlie  pursuit  task  was  concerned.  However,  performance  in  the  prone  position  wa;; 
found  to  be  significantly  inferior  to  that  in  the  seat'd  position.  The  indica¬ 
tions  are,  therefore,  that  for  this  kind  of  task  the  type  of  control  is  relatively 
unimportant  but  the  position  of  the  pilot's  body  may  be  a  prime  consideration. 
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Brown,  C.  W.,  E.  E.  Ghiselli,  R.  F.  Jarrctf,  et  al .  1950  MAGNITUDE  OF  FORCES 

WHICH  MAY  BE  APPLIED  BY  THE  PRONE  PILOT  TO  AIRCRAFT  CONTROL  DEVICES.  III. 
FOOT  CONTROLS.  (Air  Materiel  Command,  Wright-Patterson  APB,  Dayton,  Ohio) 
AF  TR  5955,  Feb.  1950,  ATl-70  936 


ABSTRACT:  Forces  which  may  be  applied  by  extension  of  the  foot  from  each  of  five 
initial  angular  positions  were  determined  for  twenty-seven  male  subjects,  twenty- 
five  of  whom  were  former  pilots.  The  limits  of  practical  usefulness  of  control 
by  dorsi-exter.sion  of  the  foot  seem  to  be  about  85  degrees  -105  degrees.  Beyond 
these  limits  performAnce  is  erratic.  The  forces  exerted  through  dorsi-extens ion 
increase  steadily  with  increased  flexion  of  the  foot.  Response  is  equally  effec¬ 
tive  in  the  right  and  left  feet.  (AUTHOR) 
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Brown,  C.  W.,  E.  E.  Ghiselli,  R.  F.  Jarrett,  E.  W.  Minimum  and  R.  M.  U’Ren. 
1950  MAGNITUDE  OF  FORCES  WHICH  MAY  BE  APPLIED  BY  THE  PRONE  PILOT  TO 
AIRCRAFT  CONTROL  DEVICES.  II.  Two-Dimensional  Hand  Controls.  (Air 
Material  Command,  Wright-Patterson  AFB ,  Ohio)  AF  TR  5954,  Feb.  1950. 

ABSTRACT:  The  maximum  forces  which  could  be  applied  in  the  vertical  direction 
(up  and  down)  and  in  a  horizontal  arc  were  measured  for  the  thirty-seven  men 
in  several  prone  position  situations.  Much  greater  forces  could  be  applied 
to  horizontal  rotation  than  to  the  lifting  or  depressing  movements.  Averaging 
all  bed  positions  the  means  were  114  pounds  for  the  "up"  movement,  138  pounds 
for  "down",  and  269  and  260  pounds,  respectively,  for  right  and  left  rotation. 

When  instructed  to  apply  to  a  given  dimension  of  control  movement  "as  much 
pressure  as  you  can  and  still  keep  enough  reserve  so  that  you  fell  you  could 
retain  control  over  the  other  movements,  and  be  prepared  to  make  emergency 
adjustments  as  would  be  necessary  in  the  flying  situation,”  these  pilots 
apolied  about  597.  of  their  maximum  forces  to  the  controls. 

Altering  the  elevation  of  the  bed  and  its  horizontal  distance  from  the  control 
handles  influenced  the  forces  which  could  be  applied. 
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Brovm,  C,  1960  BIBLIOOMPHIC  STUDIES  OF  AFOSR  INFORMATION  STORES 

(Library  of  C.'n^;ress,  Washington,  D.C.)  Project  9769(803)  ,  Contrac t 
CSO  680-60-<i;  AFOSR,  DMS . 


ABSTRACT:  Novel  techniques  of  indexing  coding,  and  machine  storage,  search, 
aad  retrieval  to  be  carried  out  elsewhere  under  this  task  (e.g..  Western 
Reserve  University,  Documentation,  Inc.,  Zator  Co.)  require  a  collection  of 
abstracts  for  experimentation.  This  contract  will  provide  AFOSR  abstracts 
for  this  purpose  by  making' a  chronological  compilation  of  abstracts  of  all 
AFOSR  Technical  Notes  and  Technical  Reports  issued  between  1  January  1954 
and  31  December  1958.  These  abstracts  are  to  be  suitably  indexed  by  good 
standard  methods  to  provide  a  valid  basis  for  comparison  with  new  techniques. 
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Brown,  D.  1961  ,THE  DIESEL- POWERED  BALLISTIC  CENTRIFUGE 

(U.S.  Navy  Bureau  of  Naval  Weapons)  Contract  NOrd  16640,  ABL/X-69, 
.;^ct.  1961.  ASTIA  AD  266  363 


ABSTRACT.  Allegany  Ballistics  Laboratory  has  designed  and  constructed  a 
centrifuge  for  u.se  in  ballistic  and  physical  testing  of  rockets  and  rocket 
either  ignited  or  untgnited.  Depending  upon  the  size  oi  <t  rucket  oi  a 
ponent ,  forces  up  to  55  g  can  be  applied.  Upon  approved  request,  this  centri¬ 
fuge  can  be  made  available  to  outside  ,;,gencies. 
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Brown,  D.  1961  THE  DIES EL -POWERED  BALLISTIC  CENTRIFUGE. 

(Allegany  Ballistics  Lab Hercules  Powder  Co.,  Cumberland,  I^.) 
Report  no.  ABL/X-69,  ASTIA  AD  266  363 


ABSTRACT:  A  description  is  given  of  the  Allegany  Ballistics,  Laboratory  ballistic 
centrifuge  which  is  used  in  ballistic  and  physical  testing  of  rockets  and 
rocket  components.  Certain  flight  conditions  are  simulated  by  centrifuging  a 
rocket  either  ignited  or  unignited.  Depending  upon  the  size  of  the  rocket  or 
component  being  tested,  forces  up  to  5o  g  can  be  applied.  (Author) 
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Brown,  D.  W.  1961  A  RECORDING  TECHNIQUE  FOR  KITE  BALLOON  YAW  BEHAVIOUR  .MJD 
ACCELERi\TIONS,  AND  SOME  EXPERIMENTAL  RESULTS.  (Royal  Aircraft  Establish¬ 
ment,  Farnborough,  England)  Tech.  Note  Mech .  Eng.  343.  ASTIA  AD-275  073 


SLT'2'L\RY;  The  continued  deinand  for  kite  balloons  as  carriers  for  experimental 
equipment,  and  for  other  purposes,  stimulated  a  study  of  balloon  flight  behaviour 
to  improve  stability. 

This  note  describes  methods  developed  for  recording  balloon  yaw  behaviour,  and 
gives  restilts  obtained  from  some  experimental  balloons.  , 

Photography  was  used  to  record  balloon  lateral  displacements  and  sideslip  angles, 
and  balloon  lateral  accelerations  were  derived  therefrom. 

A  second  method  of  obtaining  balloon  accelerations  employed  an  accelerometer,  the 
attitude  of  which  was  measured  by  a  gyroscope.  Tliis  method  is  suitable  for  longer 
duration  records  where  peak  accelerations  are  required  rather  than  a  detailed 
history  of  balloon  yaw  behaviour.  Both  methods  are  promising  and  could  be  combined 
and  simplified  to  obtain  more  accurate  results  for  less  effort. 
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Brown,  E.L.  1960  HUMAN  AND  SYSTEM  PERFORMANCE  DURING  ZERO  "G" 

In  Vistas  In  Astronaut Ics  (2nd  symposium)  (New  York:  Pergamon,  1960) 
Pp  85-90. 


ABSTRACT:  Research  areas  covered  by  this  article  include:  (i)  Human  performance 
on  motor  and  mental  taska;  (2)  Locomotion  of  Individual  humans  inside  large 
space  vehicles;  (3)  Locomotion  of  Individual  humans  outside  space  vehicles; 

(4)  Human  perceptive  orientation  during  zero  g;  (5)  Behavior  of  liquids  during 
zero-g;  (6)  Fluid  transfer  problems  during  zero  g;  and  (7)  Heat  transfer  problems 
during  zero  g. 
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Brown,  F.W.,  III  &  R.N.  Lee  1953  A  BIOPHYSICAL  ANALOG  FOR  EXPLOSIVE 
DECOMPRESSION  STUDIES  IN  ANIMALS.  (U  .S  .  Navy  Mine  Defense  Lab., 
Panama  City,  Fla.)  Medical  Research  Report  No.  3,  April  1953. 

ASTIA  AD  226  301 
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Brown.  G.E.,  Jr.,  E.H.  Wood  &  E.H.  Lambert  1949  EFFECTS  OF  TERA-ETHYL- 
AW'iONIUM  CHLORIDE  ON  THE  CARDIOVASCULAR  REACTIONS  IN  MAN  TO  CHANGES  IN 
POSTURE  AND  EXPOSURE  To  CENTRIFUGAL  FORCE. 

Appl .  Phys iol .  2:117-132,  Sept.  1949. 

ABSTRACT:  Studies  of  man's  reactions  to  the  effects  of  gravity  produced  by 
tilting  erect  to  70°  from  the  supine  position  or  by  exposure  to  positive  accel¬ 
eration  (centrifugal  force)  reveal  that  a  fall  in  arterial  blood  pressure  and 
an  increase  in  heart  rate  result.  These  physiologic  effects  are  quickly  com¬ 
pensated  for  by  reflex  mechanisms  mediated  by  the  autonomic  nervous  system  which 
produce  an  increase  in  arterial  pressyre  at  heart  leveland  a  subsequent  slowing 
in  heart  rate. 

The  intravenous  injection  of  5.5  to  7.7  mg.  of  tetra-ethyl-ammonium  chloride 
per'  kilogram  of  body  weight  has  been  found  to  block  these  reactions  for  periods 
of  5  to  15  minutes  so  that  arterial  pressure  continues  to  fall  often  to  levels 
that  produce  symptoms  of  cerebral  anoxemia.  The  marked  decreases  in  arterial 
pressure  fail  under  these  circumstances  to  produce  compensatory  alterations  in 
heart  rate.  The  compensatory  cardiovascular  reactions  Induced  by  tilting  to  an 
upright  position  of  70°  or  exposure  to  centrifugal  force  are  gradually  recovered 
in  a  period  of  from  10  to  45  minutes  after  injection  of  the  drug. 

Simr.l tancous  studies  of  arterial  pressure,  heart  rate,  venous  pressure  and 
volume  of  the  leg  indicate  that  these  compensatory  reactions  wliich  determine 
man's  tolerance  to  the  upright  position  or  positive  acceleration  are  chiefly 
'concerned  with  the  arterial  rather  than  the  venous  side  of  the  circulation. 

The  failure  of  reflex  vasoconstriction  to  compensate  for  the  increased  hydro¬ 
static  pressure  in  the  dependent  parts  of  the  body  and  thus  to  prevent  an 
increase  in  blood  flow  through  these  parts,  rather  than  reduced  venous  return 
to  the  heart,  is  the  primary  factor  accounting  for  the  reduction  of  man's 
tolerance  to  positive  acceleration  after  the  administration  of  tetra-ethyl- 
ammonium  chloride. 
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Brown,  G.L.,  B.  McA^dle,  &J.W.  Magladery  1942  CLINICAL  INVESTIGATIONS 
INTO  AIRSICKNESS.  (RaF,  Institute  of  Aviation  Medicine,  Famborough) 

FPRC  410<a),  Ian.  1942. 


Brown,  G.W.,  M.D.  Brown  &  H.M.  Hines  1951  CARDIOVASCULAR  AND  RESPIRATORY 
CHANGES  ASSOCIATED  WITH  EXPERIMENTAL  CONCUSSIONS  IN  DOGS. 

(Wright  Air  Development  Ctr.,  Wright -Patterson  AFB ,  Ohio)  WADC  TR  6737 
Oct.  1951. - 
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Brown,  G.W.,  M.L.  Brown  and  H.  M.  Hines  1952  EFFECTS  OF  EXPERIMENT/\L 
CONCUSSION  ON  BLOOD  FLOW,  APTERIAl.  PRESSURE  AND  CARDIAC  RATE. 

Am.  J.  Physiol..  170(2) : 294-300 ,  Aug.  1952  , 

ABSTRACT:  These  experiments  sought  direct  and  continuous  measurement  of  blood 
flow,  blood  pressure  and  cardiac  rate  in  the  common  carotid  artery  of  dogs 
before,  during  and  after  experimental  concussion. 
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Brown,  J.H.U.,  ed.  1963  PHYSIOLOGY  OF  MAN  IN  SPACE 
(New  York,  London;  Academic  Press,  1963) 


ABSTRACT:  Contents  include  the  following  papers:  "Neuromuscular  Aspects, of 
Space  Travel"  by  G.H.  Bov-ue;  "Acceleration"  by  E.F.  Lincberg  and  E.H..Wood; 
"Stress"  by  C.E,  Hall;  "Human  Tolerances"  by  B.  Balke;  "Psychological  Aspects 
of  Space  Flight"  by  R.M  Chambers  and  R.  Fried;  "Biomedical  Capsules"  by  C.D. 
Green;  "Space  F  ight  Dynamics  --  Weightlessness"  by  W.R.  Hawkins;  and  "Ecological 
Systems"  by  B.E.  Welch. 
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Brown,  J.  L. ,  H.  Kuehnel,  F.  Nicholson,  &  A.  Futterweit  n.d.  VALIDITY  OF  THE 
CENTRIFUGE  AS  A  FLIGHT  SIMULATOR  (Bureau  of  .Medicine  and  Surgery) 

Task  MR005-15-1003-1,  Rept .  No.  4 
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Brown,  J.L.  1955  ACCELERATION  AND  HUMAN  PERFORMANCE:  A  SURVEY  OF  RESEARCH 
(Aviation  Medical  Acceleration  Lab.,  Naval  Air  Development  Center, 
Johnsville,  Pa.)  Report  No.  NADC-MA-5503 ,  22  March  1955, 

ASTIA  AD-59257  ' 

ABSTRACT:  This  report  summarizes  the  important  research  which  has  been 
conducted  to  date  on  the  problem  of  human  performance  under  acceleration. 

The  material  has  been  grouped  according  to  five 'major  headings;  the  senses, 
simple  motor  behavior,  complex  tasks,  cognitive  processes,  and  psychological 
effects.  Research  relevant  to  each  of  these  classifications  is  reviewed, 
important  questions  which  appear  to  remain  unanswered  are  raised,  and  sug-' 
gestions  are  made  regarding  desirable  lines  for  future  research.  It  appears 
that  only  a  very  limited  amount  of  research  has  been  conducted  relating  to 

actual  performance  sequences  which  may  oe  required  of  pilots  exposed-to - 

acceleration. 
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Brown,  J.L.,  &  M.  Loclmer  1955  ACCELERATION  A:,D  PERPORXANCE : 

A  SURVEY  OI'  RESL;/C<c;;1  J.  Avintion  Nod.  27(1):32-V9,  Feb.  1956 
Sue  also  (Naval  Sc'.-.ool  ol'  Aviation  Medicine,  Pensi^cola,  Fla.) 
;;.'XC->S\-5  503  ,  22  March  1955.  ASTIA  AD  59  257 


AE.'iViL'.cr;  T'.iorc  is  j’.rc.win^’,  interest  in  such  problerr.s  as  the  optir.or.  ili.-.ht 
to  be  usud  in  e s t ab  1  i  siii ng  rr.anmado  satellites.  These  devclcp;r.er. ts  have 
troatee  a  need  tor  i:-. :  c;r.',.uCion  concerning  the  effects  of  acceleration  on  rr..:in't 
.-..>1 1  i  t>'  to  porfonr.  various  control  ftateti^ns  and  on  his  perf  orr-.ance  ca  pah  i  1  i  t  te  s 
in  g.er.erai  ur-.det  a  \.ariety  of  acceleration  conditions.  It  is,  th.efeiore,  cf 
i;.L.ere,st  to  review  researcVi  in  tliis  general  area.  Tliere  are  r.any  ways  in  whi^h 
exposure  to  acceleration  r.ay  it.terfere  with,  a  pilot's  perforrr.ar.ee.  For  ex.r-.  p/.V 
P^' r  1 V  r.'.anc  e  decrer.cnts  t.ay  be  a  direct  res^iit  of  the  ettects  cjt  acce  *  e  r  atic  r  on 
tl.o  senses  lecause  it  is  through  th.e  rr.ediar:'.  of  the  senses  that  thiO  pilot  re¬ 
ceives  all  infor.r.a:  ion  upon  which  are  based  his  actions  in  controlling  the 
airc"..ft.  Of  primary  importance  are  the  visual,  vest.b-lar,  kinesthetic ,,  and 
aauitu.-y  senses.  It  is  essential  to  consider  the  mechanical  effc.ts  of 
acceleration  on  mover.rent  of  various  parts  of  the  body.  Speed  of  m.ovement  a  .d 

the  dist.incfc  through  wliii.li  rvu  ion  i-  in  .:  givi-n  direction  will  v.ir\ 

with  a  c  1 1'  1  ('  ra  t  io  n  .  Fort*-  vl\  i  ch  tin  pilot  i  ^  c  ap  -  r  ■ !  .■  i  xe  r  t  ing  will  .t  1 o  ■  . 
afficted  by  acc e  1  e ru r  ion  . 
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Brown.  J.  L.  ,  R.  F.  Gr.iy,  &  H'.  N.  Hunter  LoS  THE  EFFECTS  OF  MAChlTUbr.  Adj 
Dlh'..\TI0:.'  OF  ACCEl.KR/MIVE  FORCES  ON  HUMLN  PERT ORhtiNCE  .  PHASE  I  AND  II. 

(N.-iv.il  Air  Development  Ctr.,  Johr.sville,  Pa.)  Project  N'M  001  111  301; 

'J1  Dec.  1955 

Ah.bTh.iCT :  Prolil  -v;  of  pili't  per  fc'rm.ince  requirements  which  may  exist  dufin;’,,  or 

1  d  .  .1 1  e  1  y  .ifter,  exposure  to  acceleration  h.ivo  ii./eii  .surveyed  in  several  ,urea^  , 
and  a  iitiratiirv-  se.irth  h.i.s  I'een  completet' .  It  has  been  concluded  that  otu'  of  the 
ir.ost  critic, il  situations  requiring  invest  igat  ion  is  the  air-to-air  combat  .situ.i- 
tivin.  In  this  situ.it  ion,  tiie  ir.terceptor  pilot  ri.iy  be  required  to  perform  a  c.er.- 
pl.  x  mis:.;  lo  control  tunc  tion  while,  at  the  .s,ar-,e  time,  he  is  exposed  to  rel.it  ivcly 
lim.'.h  .icct.  1  er.iC  1  on  ,  in  ma  i  nt  a  in  ing  pursuit  of  the  target.  An  exper  in.ental  de’;>ign 
his  iu’v'n  form.ulated  to  i  nve  t  :  g.it  e  this  prohlcir,  on  the  j\iL\L  centrifuge.  Program¬ 
ming  of  the  expa-r  imenta  1  conditions  will  be  accomplished  with  analcig  com;)ut  ing 
equipment.  A  survey  is  being  made  to  determine  what  available  computer  equipret.t 
is  best  suited  to  this  p.irticular  experiment  and  to  other  similar  ones  whicli  m.-iv 
be  conducted  on  the  centrifuge. 
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Brown,  J.L. ,  R.F.  Gray,  B.  Lewis,  B.F.  Burgess,  &  M.  Chianta  1955  ROD - 

CONE  INTERACTION  IN  THE  DARK  ADAPTED  EYE.  (Paper,  American  Psychological 
Association  Convention,  Aviation  Medical  Acceleration  Laboratory,  Naval 
Air  Development  Ctr. >  Johnsville,  Pa.,  Sept.  1955) 


ABSTRACT:  Spectral,  sensitivity  of  the  dark-adapted  eye  is  usually  expressed 
in  terms  of  the  scotopic  cuminesity  curve.  Although  this  curve  affords  a  good 
descritpion  of  sensitivity  for  light  detection,  it  is  unlikely  to  represent 
sensitivity  for  such  visual  functions  as  recognition  of  complex  forms  when 
these  are  presented  in  short  flashes  to  the  dark-adapted  eye.  It  was  the  pur¬ 
pose  of  this  experiment  to  determine  possible  changes  in  the  relative  contri¬ 
butions  of  rods  and  cones  to  "seeing"  by  the  dark-adapted  eye  with  changes  in 
the  criterion  of  threshold.  (American  Psychologist  10(8) :443-444 .  Sept.  1955) 
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Brown,  J.  L.,  R.  F.  Gray,  B.  Ltwis,  B.  F.  Burgess,  &  M.  Chianta  1955  VISUAL 

FUNCTION  U^ER  STRESS  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 

Project  NM  001  110  300;  31  Dec.  1955 

ABSTRACT-  A  preliminary  experiment  has  been  performed  on  me  centrifuge.  It  was 
determined  that  .-icceleration  tolerance,  when  based  on  a  subject's  ability  to  respond 
to  a  visual  signal,  may  be  influenced  by  the  luminance  of  the  signal  and  the  por¬ 
tion  of  the  retina  which  is  stimulated.  Time  required  for  a  subject  to  react  to  • 
a  signal  increases  as  the  signal  is  made  dimmer.  For  a  fixed  signal  luminance, 
reaction  time  remains  constant  and  shows  no  gradual  increase  with  increased  accel¬ 
eration.  Experiments  are  in  progress  in  a  low  pressure  chamber  and  with  oxygen- 
poor  gas  mixtures,  the  results  of  which  will  afford  quantitative  data  on  the 
impairment  of  vision  at  altitude  for  a  variety  of  visual  tasks,  from  the  gross 
det* ction  of  light  to  the  discrimination  of  fine  detail.'  A  validating  experiment 
has  been  completed  to  check  the  experimental  procedure  at  normal  atmospheric 
pressure. 


Brown,  J.L.  1956  THE  STUDY  OF  HUMAN  PERFORMANCE  LIMITATIONS  UNDER 

CONDITIONS  OF  ACCELERATION.  In  Proceedings  of  the  Twentieth  International 
Physiological  Congress .  Brussels.  Belgium.  1956)  Pp.  1020-1021 
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Brown,  J.L.  1957  SUBJECTIVE  PREFERENCE  AMONG  DIFFERENT  MODES  OF  CLOSED- 
LOOP  OPERATION  OF  THE  CENTRIFUGE  FOR  FLIGHT  SIMULATION. 

(U.S.  Naval  Air  Development  Centeir,  Johnsvllle,  Pa.)  NADC-MA  9535, 

9  Dec.  1957. 

ABSTRACT:  Four  slmulationa,  using  the  three .degrees  of  freedom  capability  of 
the  human  centrifuge  at  AMAL,  were  investigated.  They  were  defined  as  follows: 
(1)  counterclockwise  centrifuge  rotation  with  the  subject  facing  in  the 
direction  of  rotation  and  the  inner  gimbal  position  compensated  for  ch<.  angular 
acceleration  of  the  main  arm,  (2)  counterclockwise  centrifuge  rotation  with 
the  subject  facing  in  the  direction  of  rotation  and  the  inner  gimbal  position 
not  compensated  for  angular  acceleration  of  the  arm,  (3)  clockwise  centrifuge 
rotation  with  the  subject  facing  in  the  direction  opposite  that  of  rotation  and 
the  inner  gimbal  position  not  compensated  for  angular  acceleration  of  the  main 
arm,  and  (4)  clockwise  centrifuge  rotation  with  the  subject  facing  the  direction 
opposite  that  of  rotation  and  with  the  inner  gimbal  position  compensated  for 
angular  acceleration  of  the  arm.  Four  subjects  were  run  while  performing  8 
maneuvers  under  each  of  the  4  conditions  of  centrifuge  operation  in  a  given  run. 
Three  of  the  subjects  remarked  that  conditions  2  and  3  were  less  provocative 
of  nausea  than  other  conditions.  All  four  subjects  remarked  that  the  operation 

of  the  centrifuge  felt  smoother  under  conditions  2  and  3  than  under  the  other 
conditions.  It  is  concluded  that  with  the  computer  system  employed  in  this 
investigation,  differences  In  realism  introduced  by  changing  the  direction  of 
rotation  of  the  centrifuge  or  altering  the  nature  of  inner  gimbal  motions  were 
not  clearly  perceived  by  the  subjects. 
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Brown,  J.L. ,  W.H.B.  Ellis,  M.G.  Webb,  &  R.F.  Gray  1957  THE  EFFECT  OF 
SIMULATED  CATAPULT  LAUNCHING  ON  PILOT  PERFORMANCE. 

(U.S.  Naval  Air  Development  Center,  Aviation  Medical  Acceleration  Lab., 
Johnsvllle,  Pa.)  NADC-MA-5719 ,  31  Dec.  1957.  ASTIA  AD  156  851. 


ABSTRACT:  Four  subjects  were  exposed  to  acceleration  patterns  which 
simulated  the  accelerations  of  catapult  launchings  up  to  11. 3G.  Subjects 
were  trained  in  a  task  which  required  stabilization,  by  manipulation  of 
a  control  stick,  of  disturbeuices  of  a  standard  pitch  and  roll  indicator, 
Scores  for  performance  were  obtained  during  a  control  period  prior  to 
acceleration  exposure  and  immediately  f.^ilowlng  exposure.  Performance 
immediately  following  exposure  showed  no  decrement  at  any  level  of  accelera¬ 
tion  when  compared  with  performance  prior  to  exposure.  Some  discomfort  at 
the  higher  levels  of  acceleration  was  attributed  to  a  negative  component 
of  acceleration  on  the  subject  which  was  proportional  to  the  sine  of  the 
angle  formed  by  the  seat-back  wit^  the  vertical. 
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Brovm,  J.L. ,  &  R.E.  Burke  1957  THE  EFFECT  OF  POSITIVE  ACCELERATION  ON 
VISUAL  REACTION  TIME.  (U.S.  Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
NADC-MA-5712.  ASTIA  AD  143  551 
See  also  Aviation  Med.  29(l):48-58.  1958 

ABSTRACT:  Reaction  time  to  visual  test  signals  was  measured  for  two  subjects 
during  exposure  to  positive  acceleration.  Two  test  light  luminances,  4560 
mlllilamberts  and  0.025  millllambert ,  and  two  regions  Oil  the  retina,  one  close 
to  the  foveal  center  of  the  eye  and  the  other  far  removed  from  the  fovea,  were 
investigated.  When  measured  in  terms  of  a  visual  effect,  acceleration  tolerance 
was  higher  for  the  brighter  light.  It  was  also  higher  when  the  more  central 
region  of  the  retina  was  stimulated.  Reattion  time  is  Increased  significantly 
with  Increases  in  positive  acceleration  below  the  tolerance  level.  Increase 
in  reaction  time  does  not  occur  until  after  a  minimum  of  about  5  seconds  exposure 
to  acceleration  between  3  and  6  G.  (AuthorX 
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Brown,  J.L.,  W.H.B.  Ellis,  M.G.  Webb  &  R.F.  Gray  1957  THE  EFFECT  OF 
SIMULATED  CATAPULT  TAUNCHING  ON  PILOT  PERFORMANCE. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-5719 . 

31  December  1957.  ASTU  AD  156  851. 

ABSTRACT:  Four  subjects  were  exposed  to  acceleration  patterns  which  simulated 
the  accelerations  of  catapult  launchings  up  to  11. 3G.  Subjects  were  trained  in 
a  task  which  required  stabilization,  by  manipulation  of  a  control  stick,  of 
disturbances  of  a  standard  pitch  and  roll  indicator.  Scores  for  performance 
were  obtained  during  a  control  period  prior  to  acceleration  exposure  and  im¬ 
mediately  following  exposure.  Performance  immediately  following  exposure 
showed  no  decrement  at  any  level  of  acceleration  when  compared  with  performance 
prior  to  exposure.  Some  discomfort  at  the  higher  levels  of  acceleration  was 
attributed  to  a  negative  component  of  acceleration  on  the  subject  which  was 
proportional  to  the  sine  of  the  angle  formed  by  the  seat-back  with  the  vertical 
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Brown,  J.L,  &  J.H,  Hill  1957  HUMAN  PERFORMANCE  LIMITATIONS  IN  AIRCRAFT  CATAPULT 
ING  AND  ARRESTING 

(u.S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-1J122  April  8,  1957 

ABSTRACT;  In  order  to  study  the  effects  of  accelerations  encountered  in  catapult 
launching  on  pilot  performance  immediately  following  launching,  it  is  necessary 
to  determine  the  nature  of  this  performance  and  to  select  critical  aspects  of 
performance  for  investigation.  To  ascertain  performance  requirements,  five  jet 
pilots  with  considerable  catapulting  experience  (100  launchings),  eight  jet 
pilots  and  four  AD-5N  pilots  were  interviewed.  A  summary  of  the  findings  of 
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these  interviews  is  given.  On  the  basis  of  information  obtained,  it  was  decided 
that  the  most  important  aspect  of  pilot  performance  immediately  after  catapult 
launching  is  that  which  relates  to  the  maintenance  of  correct  aircraft  attitude. 
Accordingly,  instrumentation  for  a  task  which  required  the  stabilization  of  a 
pitch  and  roll  indicator  by  manipulation  of  an  aircraft  control  stick  has  been 
designed  and  constructed  for  teats  on  the  AKAL  centrifuge. 


Brown,  J.  L.  1958  PLANS  FOR  DYNA  SOAR  1  CENTRIFUGE  EXPERIMENT 

(Naval  Air  Development  Cfr.,  Johnaville,  Pa.)  Letter  Rept .  TED  ADC  RS-7019, 
Serial  01017,  10  Nov.  1958 


Brown,  J.L.  1958  AIR-TO-AIR  TRACKING  DURING  CLOSED-LOOP  CENTRIFUGE 

OPERATION.  (U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 
NADC-MA-5803,  10  March  1958.  ASTIA  AD  159  716 


ABSTRACT:  Performance  was  studied  on  the  centrifuge  in  a  simulated,  air-to- 
air  tracking  situation.  Centrifuge  motion  was  controlled  by  manipulations 
of  aircraft  controls  located  in  the  centrifuge  gondola  in  such  a  way  that 
subjects  were  exposed  to  acceleration  patterns  which  were  appropriate  to  their 
performance  in  the  tracking  situation.  It  was  found  that  performance  of  the 
tracking  task  showed  a  statistically  significant  decrement  under  experimental 
conditions  as  compared  with  control  conditions  with  the  centrifuge  stationary. 
A  score  which  represented  flight  coordination  showed  a  statistically  signifi¬ 
cant  improvement  under  experimental  conditions  as  compared  with  control  con¬ 
ditions. 
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Brown,  J.L.,  &  C.C.  Collins  1958  AIR  TO  AIR  TRACKING  DURING  CLOSED 

LOOP  CENTRIFUGE  OPERATION.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
NADC-MA-5803,  10  March  1958.  ASTIA  AD  159  716. 

See  also  J.  Aviation  Med.  29(11): 794-804 

ABSTRACT:  Performance  was  studied  on  the  centrifuge  in  a  simulated  air-to- 

air  tracking  situation.  Centrifuge  motion  was  controlled  by  manipulations 
of  aircraft  controls  located  in  the  centrifuge  gondola  in  such  a  way  that 
subjects  were  exposed  to  acceleration  patterns  which  are  appropriate  to  their 
performance  in  the  tracking  situation.  It  was  found  that  performance  of  the 
tracking  task  showed  a  statistically  significant  decrement  under  experimental 
conditions  as  compared  with  control  conditions  with  the  centrifuge  stationary. 
A  score  which  represented  flight  coordination  showed  a  statistically  signifi¬ 
cant  improvement  under  experimental  conditions  as  compared  with  control  con¬ 
ditions  . 
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Brown,  J.L.  &  C.C.  Collins  1958  AIR  -TO-AIR  TRACKING  DURING  CLOSED  LOOP 
CENTRIFUGE  OPERATION.  J[.  Aviation  Med.  29(11) :  794  -804 


ABSTRACT:  The  Navy  centrifuge  was  converted  to  a  flight  simulator  to  provide  a 
method  for  «  study  of  the  interaction  between  pilot  performance  and  accelera¬ 
tion.  Flight  instruments  and  controls  were  installed  in  the  gondola  of  the 
centrifuge  which  effected  control  of  centrifuge  motions  (rotation  of  the  gondola 
and  rotation  of  the  arm)  by  an  analog  computer.  Five  subjects  were  required 
to  fly  the  simulator  in  a  coordinated  fashion  (minimal  lateral  acceleration) 
while  centering  a  moving  target  on  a  simulated  radar  scope.  All  subjects  were 
observed  to  perform  better  in  vertical  tracking  when  the  centrifuge  was  at  rest 
than  during  acceleration  up  to  2.5  g,  but  no  significant  difference  was  observ¬ 
ed  in  horizontal  tracking.  Direction  of  rotation  of  the  centrifuge  had  no 
effect  on  tracking  performance.  Flight  coordination  was  considerably  Improved 
when  the  centrifuge  was  in  motion.  It  is  concluded  that  acceleration  patterns 
appropriate  to  a  given  flight  simulation  problem  result  in  a  decrement  in  track¬ 
ing  performance. 
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Brown,  J.L. ,  &  R.E.  Burke  1958  THE  EFFECT. OF  POSITIVE  ACCELERATION  ON 
VISUAL  REACTION  TIME.  J.  Aviation  Med.  29:48-58 

See  also  (Naval  Air  Development  Ctr. ,  Johnsville,  Pa.)  NADC-MA-5712 , 

12  Aug.  1957.  ASTIA  AD  143  551. 


ABSTRACT;  Reaction  time  to  visual  test  signals  was  measured  for  two  subjects 
during  exposure  to  positive  acceleration.  Two  test  light  luminances,  4560 
milillan^erts  and  0.025  millilambert,  and  two  regions  of  the  retina,  one  close 
to  the'  foveal  center  of  the  eye  and  the  other  far  removed  from  the  fovea,  were 
Investigated.  When  measured  in  terms  of  a  visual  effect,  acceleration  tolerance 
was  higher  for  the  brighter  light.  It  was  also  higher  when  the  more  central 
region  of  the  retina  was  stimulated^  Reaction  time  is  increased  significantly 
with  increases  in  positive  acceleration  below  the  tolerance  level.  Increase 
in  reaction  time  does  not  occur  until  after  a  minimum  of  about  5  seconds  exposure 
to  acceleration  between  3  and  6  G.  (Author) 
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Brown,  J.L.  1958  THE  STUDY  OF  HUMAN  PER^'ORMANCE  LIMITATIONS  IN  AIRCRAFT 

CATAPULTING  WITH  A  LINEAR  TRACK;  LETTER  REPORT  ON  PROPOSED  EXPERIMENTAL 
PROGRAM 

(U.S.  Naval  Air  Development  Center,  Johnsville,  PaJ  NADC-MA-LR61,  August  13,  1958 


ABSTRACT:  It  is  necessary  to  gain  more  information  on  how  high  a  level  of  acceler 
ation  a  pilot  can  tolerate  without  physiological  effects  or  injury  and  how  high 
a  level  he  can  withstand  and  still  perform  those  functions  necessary  for  maintain¬ 
ing  aircraft  stability.  There  are  several  areas  in  »;hich  additional  information 
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is  required:  (1)  the  effect  of  acceleration  on  more  complex  tests,  (2)  the  rate 
of  onset  of  acceleration  must  also  be  investigated  in  terms  of  its  effect  on 
the  performance  of  a  complex  task,  and  (3)  the  possibility  of  vestibular  effect 
following  exposure  to  high  linear  accelerations.  Apparatus  requirements  to 
perform  the  experiments  necessary  are  stated  along  with  the  physiological  data 
required.  An  experimental  program  is  outlined. 


Brown,  J.L.  1958  DYNA-SOAR  I  CENTRIFUGE  EXPERIMENT;  LETTER  REPORT  CONCERNING 
PLANS  FOR. 

fl .S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR71  Nov.  10,  1958 
Confidential 


Browr,  J.L.  1958  TRACKING  PERFORMANCE  DURING  SIMULATED  EXIT  AND 

RLENTRY  FLIGHTS  OF  THE  X-15  RESEARCH  AIRCRAFT.  (Naval  Air  Development 
Ctr.,  Johnsville,  Pa.)  NADC-MA  5801,  15  Jan.  1958.  ASTIA  AD  157  843. 


Brown,  J.L.  1959  THE  BI0-DY1,AM1CS  OF  LAUNCH  AND  RE-ENTRY. 
Military  Med. .  124 (11) : 775-781 . 

Also  in  Med.  Affairs .  1(2):8-10;  26-27,  Autumn  1959. 

See  also  Naval  Res.  Rev. .  May,  1959,  pp.  8-15 


ABSTRACT:  Acceleration  tolerance,  effects  of  acceleration  upon  man's  perform¬ 
ance,  and  human  adaptability  to  space  flight  are  discussed  briefly. 
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Brown,  J.L.  1959  THE  BIODYNAMICS  OF  LAUNCH  AND  REENTRY. 
Naval  Res.  Rev.,  May  1959,  pp.  8-15 

See  also  Medical  Affairs  1(2):8-10,  26-27,  Autumn,  1959. 
See  also  Military  Medicine  124(11) ;775-781,  1959. 


ABSTRACT:  It  has  been  demonstrated  that,  as  a  passenger,  man  can  tolerate  the 
acceleiation  and  vibration  stresses  which  may  be  encountered  in  flight  to  and 
from  spars  if  he  is  provided  with  adequate  mechanical  support  and  restraining 
equipment,  and  if  adequate  design  and  damping  are  employed  in  constructing  the 
vehicle.  Little  '.s  known  about  man's  motor  performance  capabilities  under  the 
above-mentioned  conditions,  however.  Fluctuations  of  acceleration  will  vary 
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the  effective  weight  of  the  pilot's  arms  end  hands  and  may  result  In -Inadvertent 
movements  of  the  controls.  With  each  change,  the  range  of  frequencies  over  which 
his  muscles  can  be  expected  to  exert  control  will  undoubtedly  change  and  so  will 
the  optimum  characteristics  of  the  controls  he  Is  operating.  It  Is  recommended 
that  efforts  should  be  Increased  In  the  systematic  study  of  the  dynamic  relations 
between  a  pilot  and  his  controls  In  order  to  determine  the  frequency  response 
characteristics  of  his  limbs  In  various  positions  under  different  conditions  of 
acceleration. 
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Brown,  J.L.  1959  THE  BIODYNAMICS  OF  LAUNCH  AND  REENTRY 
Medical  Affairs  1(2):8-10,  26-27,  Autumn,  1959. 

See  also  Naval  Res.  Rev. .  May  1959,  pp.  8-15 
See  also  Military  Medicine  124(11) :775-781 ,  1959. 

ABSTRACT:  It  has  been  demonstrated  that,  as  a  passenger,  man  can  tolerate  the 
acceleration  and  vibration  stresses  which  r^ay  be  encountered  in  flight  to  and 
from  space  If  he  Is  provided  with  adequate  mechanical  support  and  restraining 
equipment,  and  if  adequate  design  and  damping  are  employed  in  constructing  the 
vehicle.  Little  is  known  about  man's  motor  performance  capabilities  under  the 
above-mentioned  conditions,  however.  Pluc-uatlons  of  acceleration  will  vary 
the  effective  weight  of  the  pilot's  arms  and  hands  and  may  result  in  inadvertent 
movements  of  the  controls.  With  each  change,  the  range  of  frequencies  over  which 
his  muscles  can  be  expected  to  exert  control  will  undoubtedly  change  and  so  will 
the  optimum  characteristics  of  the  controls  he  is  operating.  It  Is'  recommended 
that  efforts  should  be  Increased  In  the  systematic  study  of  the  dynamic  relations 
between  a  pilot  and  his  controls  in  order  to  determine  the  frequency  response 
characteristics  of  his  limbs  In  various  positions  under  different  conditions  of 
acceleration. 
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Brown,  J.L.  1959  CENTRIFUGE  SIMULATOR  STUDIES  OF  THE  EFFECTS  OF  FLIGHT 

ACCELERATION  ON  PILOT  PERFORMANCE.  (Franklin  Institutv.  Symposium  on  Med. 
Instrumentation,  May  18,  1959.)  p.  52. 


Brown,  J.L.  1959  CHANCE  VOUGHT  PROJECT  FOR  THE  STUDY  OF  PILOT  PERFORMXNCE  DURING 
CENTRIFUGE  SIMULATION  OF  THE  BOOST  ACCELERATION  OF  THE  DYNA-SOAR  ORBITAL 
VEHICLE  EXIT  FLIGHT  (Aviation  Medical  Acceleration  Laboratory,  U.S.  Naval 
Air  Development  Center,  Johnsville,  Pa.)  Report  No.  NADC-MA-LR  84,  22  April 
1959 ,  ASTU  (Confidential) 
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Brown,  J.L.  1959  CHANCE  VOUGHT  PROJECT  FOR  THE  STUDY  OF  PILOT 

PERFORMANCE  DURING  CENTRIFUGE  SIMULATION  OF  THE  BOOST  ACCELERATIONS  OF 
THE  DYNA  SOAR  ORBITAL  VEHICLE  EXIT  FLIGHT.  (US  Naval  Air  Dev.  Ctr., 
Johnsville,  Pa.)  Letter  Rept.  No.  TED-ADC-RS-7019,  Serial  0365, 

22  April  1959. 
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Brown,  J.L. ,  H.  Juehnel  et  al.  1960  C(»fPARISON  OF  TRACKING  PERFORMANCE  IN 
THE  TV-2  AIRCRAFT  AND  THE  ACL  COMPUTER/AMAL  HUMAN  CENTRIFUGE  SIMULATION  OF 
AIRCRAFT.  (Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-6016, 
Nov.  1960.  ASTIA  AD  250  129. 


ABSTRACT:  A  tracking  task  was  performed  by  each  of  six  subjects  in  a  TV-2 
aircraft,  in  a  static  simulation  of  the  aircraft  and  in  each  of  two  centrifuge 
modes  of  simulation  which  provided  acceleration  forces  similar  to  those  encount¬ 
ered  in  the  aircraft.  Centrifuge  accelerations  were  controlled  by  pilot  perform¬ 
ance  in  the  simulation.  A  preliminary  analysis  of  tracking  performance  was  con¬ 
ducted  based  on  absolute  error.  In  order  to  perform  this  analysis  it  was  neces¬ 
sary  to  filter  cut  low  frequency  biases  which  affected  data  in  the  aircraft  but 
not  in  the  centrifuge.  Conclusions  from  the  analysis  must  be  qualified  accord¬ 
ingly.  Tracking  performance  on  the  centrifuge  wa.s  inferior  to  performance  under 
static  conditions.  In  the  case  of  four  subjects  who  are  qualified  pilots,  per¬ 
formance  in  the  aircraft  was  consistently  superior  to  performance  on  the  centri¬ 
fuge  and  frequently  superior  to  performance  under  static  conditions.  The  subject, 
a  nonpilot,  who  had  the  best  performance  on  the  centrifuge,  had  the  poorest  per¬ 
formance  in  the  aircraft.  A  spectral  density  analysis  of  results  of  the  experi¬ 
ment  %d.ll  be  presented  in  a  subsequent  report. 
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Brown,  J.L.,  H.  Kuehnel,  F.T.  Nicholson  &  A.  Futterweit  1960  COMPARISON 
OF  TRACKIN3  PERFORMANCE  IN  THE  TV-2  AIRCRAFT  AND  THE  ACL  COMPUTER/AMAL 
HUMAN  CENTRIFUGE  SIMULATION  OF  THIS  AIRCRAFT. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-6016/NADC- 
AC-6008,  7  Nov.  1960.  ASTIA  AD  250  129. 


ABSTRACT:  The  analysis  of  this  experiment  does  not  indicate  any  advantage  in 
the  use  of  the  centrifuge  for  the  study  of  pilot  tracking  performance  in  a 
maneuvering  aircraft  when  the  maximum  linear  accelerations  are  on  the  order 
of  5  G.  Anomalous  angular  motions  of  the  centrifuge,  which  in  this  experiment 
caused  disorientation  and  nausea  of  the  subject  pilots,  probably  served  to 
offset  any  advantage  gained  by  the  Inclusion  of  the  acceleration  forces  in  the 
simulation.  For  the  tracking  tasks  employed  in  the  present  experiment,  the 
results  of  work  with  a  static,  or  fixed-base,  simulator  provided  just  as  good 
a  basis  for  prediction  of  the  way  in  which  pilots  would  perform  a  specific 
task  in  the  aircraft  as  did  work  performed  on  tlie  centrifuge. 

It  is  probable  that  the  primary  advantage  of  a  centrifuge  fimulation  lies 
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in  situations  in  which  linear  acceleration  forces  are  sufficiently  high 
to  have  an  appreciable  mechanical  effect  on  a  pilot,  are  sustained  for 
relatively  long  durations,  and  are  introduced  primarily  as  a  result  of 
action  of  longitudinal  thrust  or  longitudinal  drag  and  not  by  angular 
motions.  These  are  the  conditions  which  will  prevail  in  space  flight. 
Although  the  validity  of  centrifuge  simulations  of  space  vehicles  cannot 
be  assessed  until  space  missions  are  flown,  the  centrifuge  provides  the 
only  way  in  which  effects  of  acceleration  encountered  in  rocket  vehicles 
such  as  the  X-15  and  the  Mercury  capsules  can  be  studied  at  all  in  advance 
of  actual  missions  into  space. 
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Brown,  J.  L.  1961  ACCELERATION  AND  MOTOR  PERFORMANCE. 
Human  Factors.  2(A) : 175-185,  Jan.  1961 


ABSTRACT:  Experiments  concerning  the  effects  of  acceleration  on  motor  perform¬ 
ance  are  discussed  in  a  sequence  which  illustrates  the  evolution  of  research 
techniques  in  recent  years.  In  the  simplest  of  these  techniques,  perforrnance 
is  evaluated  during  or  immediately  following  exposure  to  pre-programmed  acT 
celeration  time  histories.  A  taore  complex  technique  involves  the  study  of 
interaction  of  subject  performance  with  the  pattern  of  acceleration  experienced. 
Accelerations  are  actually  controlled  by  subject  performance  by  means  of  an 
analog  computer  control  system.  Certain  limitations  of  centrifuge  simulations 
are  discussed. 
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Brown,  J.L.,  &  H.  Tremblay  1961  COMPARISON 
TV-2  AIRCRAFT  AND  THE  ACL  COMPUTER/AML 
AIRCRAFT.  (Paper,  Panel  on  Acceleration  sj 
Committee  on  Bio-Astronautics ,  6-11  March 
Moffett  Field,  Calif.) 

See  also  (Naval  Air  Development  Ctr.,  Johrl 
7  Nov.  1960. 
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Brown,  J.  L.  1961  ORIENTATION  TO  THE  VERTICA 
Aerospace  Medicine  32(3) ; 209-217 ,  March  196 


OF  TRACKING  PERFORMANCE  IN  THE 

■Ian  centrifuge  simulation  of  this 

|tress  of  the  Armed  Forces -NRC 
1961,  NASA  Ames  Research  Ctr., 


sville.  Pa.)  NADC  MA  6016/AC-6008, 


L  DURING  WATER  I'iMERSION 
1. 


ABSTRACT:  To  determine  the  extent  of  possible  disorientation  in  a  liquid 
environment  when  visual,  tactual,  kinesthetic,  ^nd  buoyancy  cues  are  largely 
eliminated,  Ss  were  immersed  in  water  at  18  or  25  ft.  and  then  rotated  in  a 
tucked  position  on  a  rod  through  3,  4,  or  5,  re|r}lution8 .  Rotation  was 
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terminated  with  the  head  in  one  of  four  positions:  upright,  forward,  down, 
or  back.  Ss  then  attempted  to  point  in  the  up  direction,  then  to  nod  the 
head  and  correct  the  direction  of  pointing  if  necessary,  and,  finally,  to 
swim  slowly  toward  the  surface.  The  results  (errors  in  pointing,  correction 
after  head  movement,  etc.)  were  interpreted  with  respect  to  the  function  of 
the  utricles  as  g  sensors.  Suggestions  were  made  about  procedures  for 
simulation  of  zero-g.  (Tufts) 
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Brown,  J.  L.,  ed.  1961  SENSORY  AITO  PERCEPTUAL  PROBLEMS  RELATED  TO  SPACE 

FLIGHT.  REPORT  OF  A  WORKING  GROUP  OP  THE  PANEL  ON  PSYCHOLOGY  ARMED  {'ORCES-- 
NRC  COMMITTEE'ON  BIO -ASTRONAUTICS .  (National  Research  Council,  Wash.,  D.C.) 
PuLliwat'-'-  «72.  ASTIA  AD-2S7  215 

CONTENTS : 

Introduction 

Space  Flight  missions 

Launching,  orbital  flight;  lunar  flight;  interplanetary  flight;  landing 
Unique  aspects  of  space  flight 
Vision  outside  the  space  vehicle 

Classification  of  tasks;  relation  of  tasks  to  phases  of  space  flight: 

(1)  Launch; 

(2)  Orbit; 

(3)  Lunar  and  interplanetary  flights;  and' 

(4)  Landing 

Additional  problems  relating  to  vision  outside  of  the  space  vehicle: 

(1)  High  illumination  levels; 

(2)  High  contrast; 

(3)  Empty  field  tnyopla;  and 

(4) the  limits  of  visual  acuity 
Suggested  areas  of  research: 

(1)  Attitude  control; 

(2)  Reconnaissance; 

(3)  Detection; 

(4)  Rendezvous; 

(5)  Navigation;  and 

(6)  Landing 

Visual  problems  within  the  space  vehicle 

Aspects  of  the  problem  which  are  unique  to  space  flight; 

Visual  display  problems; 

Display  design; 

Orientation  within  the  space  vehicle  system; 

Suggested  areas  of  research: 

(1)  Display  design; 

(2)  Astronomical  Navigation; 

-  - (3 )  Veh i c 1 e  i 1 1 umina t ion ;  and 

(4)  Visual  orientations  in  environments  having  unique  geometry 
Non-Visual  sensory  and  perceptual  problems 

The  relevance  of  theories  of  sensation  and  perception  to  problems  in  space  flight 
(ASTIA) 


Brown,  J.  L.,  H.  Tremblay,  G.  H.  Byford,  et  al  1961  ABSTRACTS  OF  PAPERS  TO 
BE  PRESENTED  AT  THE  MEETING  OF  THE  PANEL  ON  ACCELERATION  STRESS  OF  THE 
ARMED  FORCES -NRC  COMMITTEE  ON  BIO-ASTRONAOTICS ,  6-11  MARCH  1961,  NASA  AMES 
RESEARCH  CENTER,  MOFFETT  FIELD,  CALIFORNIA. 
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Brown,  R.B.,  J.R.  Brett,  &  J.G.  HowU-tt  1943  SWING  SICKNESS  AND  A  HISTORY  OF 
MOTION  SICKNESS  IN  RELATION  TO  AIRSICKNESS.  (NRC,  Canada,  Com.  Avn.  Med.) 
fiBjff  1943 
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Brown,  Robert  H,  et  al.  1949  THE  RELATIONSHIP  BETWEEN  APPARENT  DISPLACE¬ 
MENT  AND  MOTION  IN  THE  OCULOGYRAL  ILLUSION  (Joint  project  Rept .  No.  1, 
(Tulane  University  in  cooperation  with  Naval  School  of  Aviation  Medicine 
and  Research,  Pensacola,  Pro j .  NM  001  002)  May  1949.  ASTIA  TIP  U7477. 


ABSTRACT:  Under  the  proper  conditions,  angular  acceleration  gives  rise  to 
a  well  defined  apparent  movement  which  has  been  termed  the  oculogyral  illusion. 
This  Illusion  comprises  apparent  displacement  of  a  visual  target  as  \;ell  as 
apparent  motion.  In  the  case  of  an  object  in  actual  motion,  real  displace¬ 
ment,  that  is,  change  in  position,  has  a  very  definite  relationship  in 
duration  and  magnitude  to  the  causal  motion.  On  the  other  hand,  the  illusory 
displacement  reported  here,  as  observed  during  apparent  motion,  does  not 
obey  such  precise  or  meaningful  laws.  The  relationship  between  these  two 
characteristics  was  studied  by  rotating  12  subjects  in  a  Link  Trainer  at 
26  rpm  for  one  minute.  They  were  then  decelerated  to  0  rpm  rapidly.  During 
and  after  rotation  the  subject's  head  was  maintained  at  a  fixed  13  degree 
forward  inclination.  The  target  was  observed  only  during  the  last  15  seconds 
of  rotation  and  until  the  Illusory  effects  subsided;  the  eyes  were  closed 
during  the  initial  45  seconds  of  rotation.  Each  subject  was  given  5  trials 
at  7  minute  intervals  per  day  and  10  daily  sessions.  One  half  of  the  subjects 
reported  on  motion  phenomena  in  the  first  5  sessions  and  displacement  phenomena 
in  the  second  five  sessions. 
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Brown,  R.  H.,  H.  Imus,  J.  I.  Niven,  &  A.  Graybiel  1950  APPARENT  DISPLACEMENT 
AND  MOTION  IN  THE  OO.TLOGYRAL  ILLUSION.  ONR  Monthly  Research  Report.  Sent. 
1950,  14-16. 
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Brovm,  R.H.  &  F.E.  Guedry  1951  INFLUENCE  OF  VISUAL  STIMULATION  ON 
HABITUATION  TO  ROTATION.  J.  General  Psychol.  45:151-161 
See  also  (USN  School  of  Aviation  Med.,  Pensacola,  Fla.)  Joint  Pro j . 

Rept.  No.  11,  Jan.  10  1950.  ASTIA  /J)  72417. 

ABSTRACT:  One  indication  of  habituation  to  rotation  is  a  systematic  decrement 
in  the  duration  of  post -rotat iona 1  apparent  motion  of  visual  objects  with 
repeated  rotation.  However,  the  success  of  some  investigators  in  obtaining 
habituation  where  others  have  failed  with  rotation  series  of  comparable  length 
indicates  that  some  conditions  are  more  favorable  for  its  occurrence  than 
others.  The  hypothesis  is  advanced  that  habituation  is  a  function  of  the 
extent  of  visual  stiimilation  present  to  reinforce  still  fixation.  The  general 
plan  is  to  compare  three  groups  of  individuals  wtiich  have  different  opportun¬ 
ities  for  fixating  a  target  light  during  series  of  20  rotation  periods  to 
determine  whether  the  groups  differ  in  the  extent  and  rate  of  habituation. 
Stimuli  for  still  fixation  are  varied  from  no  i  1  lu.Tiinat  ion  to  full  room 
illumination  following  rotation  on  occasional  trials.  Whereas  one  group  of 
12  subjects  with  little  opportunity  for  reinforcement  of  still  fixation  ex¬ 
hibit  significant  amounts  of  habituation:  (1)  Individuals  subjected  to  a 
series  of  rotations  in  the  dark'  do  not  exhibit  habituation  to  rotation 
within  the  limits  of  this  experiment.  (2)  Individuals  provided  with  a 
faint  object  to  fixate  during  and  after  rotation  and  subjected  to  a  series 
of  these  rotations  exhibit  habituation.  (3,  Individuals  v;ho  oojerve  a  faint 
fixation  object  throughout  every  trial  with  a  orief  i  1  lu.minat  ioi  of  the  visual 
environment  interposed  during  the  post -rotat  ion  period  of  nystag:^!us  on 
occasional  trials  exhibit  a  rapid  rate  and  relatively  great  amount  of  habitua¬ 
tion.  (4)  The  results  support  the  hypothesis  that  habituation  is  a  function 
of  the  extent  of  visual  stimulation  present  to  reinforce  still  fixation. 


590 

Brown,  R.  H,  1955  VELOCITY  DISCRllilNATION  AND  THE  INTF.NSITY-TIME  RELATION. 

J.  Opt.  Soc,  Amer.  45:189-192. 

ABSTRACT:  The  visual  discrimination  of  velocity  is  considered  in  terms  of  an 
observer's  response  to  its  direction  at  different  speeds.  The  hypothesis  is 
advanced  that  the  direct  perception  of  motion  in  a  middle  range  of  speeds  involves 
a  single  sensory  event  dependent  on  the  intensity- time  relation.  To  test  this 
hypothesis,  four  subjects  discriminatec  velocity  at  different  speeds  for  each  of 
eight  durations  of  exposure.  The  minimal  luminance  required  for  correct  judge¬ 
ments  of  direction  was  measured  by  the  method  of  limits. 

The  data  Indicate  that  velocity  discinnination  occurs  at  i ntermedicate  speeds 
when  t;he  energy  of  the  stimulating  flash  Is  constant  (It  -  C) .  The  reciprocity 
relation  does  not  hold  for  exposures  longer  than  a  critical  duration  on  0.1 
sec.  The  luminance  of  the  flash  tends  to  be  tlie  sole  limiting  factor  on  velocity 
discriminations  at  longer  durations  of  exposure  (I  -  K) .  Implications  of  these 
results  are  discussed  with  reference  to  other  experiments. 
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Brown,  R.  H.  1961  VISUAL  SENSITIVITY  TO  DIFFERENCES  IN  VELOCITY 
Psychol.  Bull.  58(2): 89-103,  March  1961. 


ABSTRACT:  An  analysis  of  daca  available  in  the  literature  on  thresholds' 
for  visual  sensitivity  to  differences  in  velocity  is  presented.  A  considera¬ 
tion  of  angular  speed  leads  to  the  conclusion  that  it  is  the  basic  unit  of 
measurement  Involved  in  studies  of  differential  threshold.  Stimulus  conditions 
and  methodology  used  in  measuring  the  threshold  in  ten  major  studies  are 
carefully  considered.  The  differential  thresholds  are  then  plotted  as  a 
function  of  angular  speed.  Sensitivity  is  calculated  and  expressed  in 
terms  of  the  ratio  of  the  threshold  to  the  speed.  This  Weber  ratio  for 
velocity  is  applied  to  tracking  and  other  predicitive  behavior.  (Tufts) 
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Brown.  W.L.  1959  PRIMATES  IN  SPACE. 

In  Bioastronautics .  Advances  in  Research . 

(USAF  School  of  Aviation  Medicine,  Randolph  Field,  Texas)  March  1959 
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Brown,  w.  R.  J.  1949  EYE  MOVEMENTS  AND  THE  VARIATION  OF  VISUAL  ACUITY  WITH 

TEST  OBJECT  ORIENTATION. 

J.  Opt.  Soc.  Amer.  39: 1057 

ABSTRACT:  A  possible  explanation  is  given  for  the  phenomenon  of  higher  visual 
acuity  as  measured  with  a  parallel  line  test  object  when  the  lines  are  vertical 
or  horizontal  than  when  the  lines  are  at  forty- five  degrees.  This  explanation 
is  based  on  a  dynamic  theory  of  visual  acuity.  The  difficulties  in  explaining 
the  effect  by  astigmatism  of  the  observers,  the  structure  of  the  retina,  or  by 
continuously  driven  small  oscillations  of  the  eye  are  discussed.  An  explanation 
of  the  effect  is  provided  by  assuming  that  the  eye  acts  as  a  sphere  held  in 
orientation  by  two  pairs  of  elastic  muscles  and  that  its  movements  are  damped 
by  viscous  friction.  This  hypothesis  explains  the  phenomenon  if  the  average 
time  between  the  involuntary  "jumps"  of  the  eye,  which  initiate  the  vibrations, 
is  greater  than  the  time  required  for  the  oscillacions  to  decay  to  forty  percent 
of  their  initial  value.  Since  the  average  time  between  jumps  is  relatively 
long  (0.5  -  0.6  sec.)  the  hypothesis  seems  reasonable.  Therefore,  the  observed 
variation  of  visual  acuity  with  angle  appears  to  substantiate  the  dynamic  thee  ; 
of  visual  acuity. 
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Browner^TCT^n^  ETCT^mrtard  1^940  COMPARISON  OF  THE  ACCELERATION 
DUE  TO  GRAVITY  AT  THE  NATIONAL  PHYSICAL  LABORATORY,  TEDDINGTON,  AND 
BUREAU  OF  STANDARDS,  WASHINGTON,  D.C. 


Royal  Society  of  London.  Proceedings.  Series  A, 


175:110-117 
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Browne.  M.K.  1956  PHYSIOLOGICAL  ASPECTS  OF  A  MULTI -GRAOIEirr  AMTI-G  VALVE 
(RAF  In*t.  of  Av.  Med.,  Fernborough)  FPRC  No.  991 


ABSTRACT:  Many  workers,  British  and  American,  have  shown  that  sum's  tolerance  to 
positive  g  is  subject  to  side  individual  variations.  These  are  still  present 
when  anti-g  equipment  is  used.  It  seemed  possible,  therefore,  that  in  some 
subjects  increased  g  tolerance  might  be  obtained  with  new  equipment. 
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Browne,  M.K.  1957  ACCELERATIONS  IN  SPACE  MEDICINE. 

Spaceflight  (London),  1(4):  139-142.  July  1957 

ABSTRACT:  The  physical  aspects  of  acceleration  as  well  as  the  physiological 
effects  of  positive ,  negative ,  and  transverse  g  are  discussed.  i*he  two 
extremes  of  acceleration  Involved  in  space  flight  are  also  discussed.  The  firsit 
is  Encountered  in  take-off  and  ascent  vHere  high  peak  accelerations  occur. 

The  second  involves  the  weightless  sta„e  created  in  space  or  coasting  freely 
in  an  orbit  around  the  earth.  The  known  physiological  conjequences  of  these 
two  extremes  are  described  as  they  relate  to  the  g/time  patterns  in  the  first 
situation  and  to  eating  and  drinking,  the  otoliths,  and  muscular  movements 
in  the  weightless  state.  Angular  acceleration  is  also  discussed  with  regard 
to  its  physiological  effects  and  rocket  design.  These  main  acceleratory 
problems  affecting  man  in  his  conquest  of  space  do  not  present  an  insurmount¬ 
able  barrier.  It  appears  that  other  medical  problems  and  those  of  design  will 
be  the  factors  delaying  the  take-off  of  the  first  space  traveler.  The  limits 
of  human  tolerance  with  regard  to  intensity  and  duration  of  acceleration  and 
the  position  of  the  body  axes  are  tabulated. 
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Browne,  M.K.  1957  METHOD  OF  THRESHOLD  DETERMINATION  IN  THE  HUMAN 

CENTRIFUGE.  (RAF  Royal  Institute  of  Aviation  Medicine,  Famborough) 
FPRC  1029,  Dec.  1957.  ASTIA  AD  209  986. 


ABSTRACT:  A  method  of  threshold  determination  is  described  which  utilizes 
visual  blackout  as  the  end  point.  Thresholds  can  be  varied  at  will  by  the 
use  of  suitable  filters.  The  method  is  capable  of  precise  specification 
and  is  easily  performed.  A  plea  is  made  for  the  use  of  rates  of  application 
having  a  linear  g/t  relation.  These,  when  of  low  value,  allow  cardiac 
compensation  during  the  rise  and  obviate  the  use  of  repeated  plateau  runs 
with  their  concomitant  fatigue. 
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Browne,  M.  K.  1957  THRESHOLD  DETERMINATION  TECHNIQUE  IN  THE  HUMAN- 
CENTRIFUGE.  (RAF  Instlt.  of  AviaC.  Med.,  Famborough,  Eng.)  FFRC 
Memo.  75. 


Brome,  M.K.  and  J.T.  Fltzslmons  1957  ALTERATIONS  IN  THRESHOLD  WITH 
VARYING  RATES  OF  APPUCATION  OF  POSITIVE  ACCELERATION. 

(RAF  Inst.  Av.  Med.,  Famborough).  FPBtC  Memo  80,  Mar.  1957. 
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Browne,  M.K. ,  &  J.T.  Fltzslmons  1957  ELECTROCARDIOGRAPHIC  CHANGES 
DURDC  POSITIVE  ACCELERATION  WITH  A  NOTE  ON  VECTOR-CARDIXRAPHY 
(RAF,  Institute  of  Aviation  Medicine,  Famborough)  FPRC  1009, 

June  1957.  ASTIA  AD  141  045. 


ABSTRACT:  In  the  human  centrifuge  53  subjects  have  carried  out  366  fully 
instrumented  runs  under  positive  accelerations  of  3-5  g.  The  results  were 
analysed  for  pulse  rates,  pulse  rate  intervals,  and  changes  in  the  electrical 
axis.  Some  vector-cardiograms  were  also  recorded. 

No  abnormal  rhythms  have  been  found  and  the  only  abnormal  pattern  was  in  a 
subject  who  lost  consciousness  at  4  g.  Differences  in  cardiovascular 
response  to  g  were  found  between  experienced  and  inexperienced  subjects, 
these  were  maximal  at  low  g  values  and  disappeared  as  the  g  level  increased. 
Unconsciousness  causes  muscle  artefacts  in  the  limb  leads  and  T-wave  changes 
which,  however,  require  cautious  interpretation. 

Analysis  of  the  electrical  axis  has  been  carried  out.  There  are  definite 
trends  under  g  but  these  are  overshadowed  by  the  effect  of  respiration. 
Positional  changes  are  complex  and  cannot  be  dissociated  from  respiration. 
Vector-cardiograms  were  easily  carried  out  and  gave  reproducibla  results 
but  were  of  little  value  in  studying  the  heart  during  pOi;itive  acceleration. 
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Browne,  M.  K.,  &  J.  T.  Fitzsimons  1957  ELECTROCARDIOGRAPHIC  CHANGES  DURING 

POSITIVE  ACCELERATION,  WITH  A  NOTE  ON  VECTOR-CARDIOGRAPHY.  (RAF,  Institute 
of  Aviation  Medicine,  Famborough)  FPRC  Rept  .  1009;  ASTIA  AD-141  045 
Also  Brit .  Heart  J .  21(l):23-30.  January  1959. 

ABSTRACT:  In  the  human  centrifuge  53  subjects  have  carried  out  366  fully  instru¬ 

mented  runs  under  positive  accelerations  of  3-5  g.  The  results  were  analyzed 
for  pulse  rates,  pulse  rate  intervals,  and  changes  in  the  electrical  axis.  Some 
vector-cardiograms  were  also  recorded.  No  abnormal  rhythms  have  been  found  and 
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the  only  abnormal  pattern  was  in  a  subject  who  lost  consciousness  at  4  g. 
Differences  In  cardiovascular  response  to  g  were  found  between  experienced  and 
Inexperienced  subjects,  these  were  maximal  at  low  g  values  and  disappeared  as 
the  g  level  Increased.  Unconsciousness  caused  muscle  artefacts  In  the  limb 
leads  and  T-wave  changes  which,  however,  require  cautious  interpretation. 
Analysis  of  the  electrical  axis  has  been  carried  out.  There  are  definite  trends 
under  g  but  these  are  overshadowed  by  the  effect  of  respiration.  Positional 
changes  are  complex  and  cannot  be  dissociated  from  respiration.  Vrictor-cardio- 
grams  were  easily  carried  out  and  gave  reproducible  results  but  were  of  little 
value  In  studying  the  heart  during  positive  acceleration.  (AUTHOR) 
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Browne,  M.K.  1958  STRESS  SUMMATION  IN  FLIGHT.  III.  EFFECT  OF 

BREATHING  PURE  OXYGEN  AT  ATMOSPHERIC  PRESSURE  ON  TOLERANCE  TO  ACCELERA¬ 
TION.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  1043, 
April  1958.  ASTIA  AD  201  164. 


ABSTRACT;  The  effect  of  breathing  pure  oxygen  at  atmospheric  pressure  on  the 
blackout  threshold  was  measured  using  a  method  Involving  dark  adaptation. 
Respiratory  rates  and  pulse  rates  were  also  measured  during  the  course  of 
the  experiments. 

Breathing  pure  oxygen  did  not  significantly  alter  the  resting  pulse  rate 
or  respiratory  rate,  nor  was  the  effect  of  g  modified  by  oxygen.  The 
respiratory  rate  increased  during  g  by  24-28X. 

The  threshold  was  raised  by  0.5  g  after  10  minutes  breathing  oxygen  but  had 
returned  to  base  line  levels  after  20  minutes.  A  theory  to  account  for 
these  line  levels  arter  20  minutes.  A  theory  to  account  for  these  changes 
is  discussed  in  terms  of  the  mechanism  of  blackout  under  the  present  experi¬ 
mental  conditions.  (Author) 
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Brown»,  M.K.  6>  J.T.  Fitzslmons  1958  STRESS  SUMMATION  IN  FLIGHT: 

IHE  EFFECT  OF  HEAT  ON  TOLERANCE  TO  ACCELERATION. 

(Inst,  of  Aviation  Med.,  Ro  yal  Air  Force,  Farnborough)  FPRC  1045  v. 


ABSTRACT: 

1.  The  Influence  of  iisulin  hypoglycaemla  on  tolerance  to  acceleration  has 

been  studied  in  six  subjects.  The  end  point  was  central  light  loss  with 
the  dark  adapted  eye. 

2.  Hypoglycaemia  in  the  pre-reaction  phase  is  associated  with  a  mean  fall 

in  threshold  of  0.6  g. 

3.  During  the  reaction  the  threshold  rises  above  the  control  value.  The 

mean  rise  is  0.5  g  above  the  control  and  1.1  g  above  the  pre-reaction 
thresh-hold. 

4.  The  possible  mechanisms  of  these  changes  are  discussed. 
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Browne,  M.K.  &  J.T.  Fitzsimon*  1958  STRESS  SUMMATION  IN  FLIGHT: 
THE  EFFECT  OF  ALCOHOL  ON  TOLERANCE  TO  ACCELERATION. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  1046  vl. 
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Browne,  M.  K.  &  J.  T.  Fltzsimona  1958  STRESS  SUMMATION  IN  FLIGHT  III. 

Effect  of  Breathing  Pure  Oxygen  at  Atmospheric  Pressure  on  Tolerance  to 
Acceleration. 

(RAF  Inst.  Av.  Med,  Farnborough).  FPRC  1043.  ASTIA  AD  201  164 

The  effect  of  breaching  pure  oxygen  at  atmospheric  pressure  on  the  blackout 
threshold  was  measured  using  a  method  involving  dark  adaptation.  Respiratory 
rates  &  pu^se  races  were  also  measured  during  the  course  of  the  experiments. 
Breathing  pure  02did  not  significantly  alter  the  resting  pulse  rate  or 
respiratory  rate  nor  was  the  effect  of  g  modified  by  02*  The  respiratory 
rate  increased  during  g  by  24-28>C.  The  threshold  was  raised  by  0.5  after 
10  minutes  breaching  O2  but  had  returned  to  base  line  levels  after  20  min. 

A  theory  to  account  for  these  changes  is  discussed  in  terms  of  the  mechanism 
of  blackout  under  the  present  experimental  conditions.  (Author) 
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Browne,  M.K.  1958  STRESS  SUMMATION  IN  FLIGHT.  IV.  THE  EFFECT  OF 
HYPERGLYCAEMIA  ON  TOLERANCE  TO  ACCELERATION. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  1041 
March  1958.  ASTIA  AD  209  985 


ABSTRACT:  The  influence  of  a  raised  blood  sugar  on  g  tolerance  has  been 
studied.  Hyperglycaemia  was  produced  by  the  ingestion  of  ] OOG  glucose 
in  250  ml.  of  water,  which  raised  the  blood  sugar  level  by  about  507.. 

There  is  a  large  subject  variation  in  response  (from  minus  0.05g  to  +0.65g) 
the  mean  being  an  increase  of  0.2g  in  blackout  threshold,  which  is  not 
statistically  significant.  It  , is  therefore  unlikely  that  the  g  protection 
afforded  by  a  meal  is  due  to  an  in  rease  in  blood  sugar  level.  (Author) 
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Browne,  M.  K.  1958  STRESS  SUMMATION  IN  FLIGHT.  V.  THE  EFFECT  OF  INSULIN 
HYPOGLYCAEMIA  ON  TOLERANCE  TO  ACCELERATION.  (RAF,  Institute  of  Aviation 
Medicine,  Farnborough)  Rept .  FPRC-1044;  ASTIA  AD-201  168 

*^ABSTRACT:  The  influence  of  insulin  hypoglycaemia  on  tolerance  to  acceleration  has 
been  studied  in  six  subjects.  The  end  point  was  central  light  loss  with  the  dark 
adapted  eye.  Hypoglycaemia  in  the  pre-reaction  phase  is  associated  with  a  mean 
fall  in  threshold  of  0.6  g.  During  the  reaction  the  threshold  rises  above  the 
control  value.  The  mean  rise  is  0.5  g  above  the  control  and  1 .1  g  above  the  pre¬ 
reaction  threshold.  The  possible  mechanisms  of  these  changes  are  discussed. 
(AUTHOR) 
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Browne,  M.K.  1958  STRESS  SUMMATION  IN  FLIGHT.  VII.  EFFECT  OP  iSE 
DECREE  OF  FILLING  OF  THE  STOMACH  ON  TOLERANCE  TO  ACCELERATION. 

(RAF,  Institute  of  Aviation  Medicine,  Famborough)  FPRC  1057, 

Sept.  1958.  ASTIA  AD  216  281. 


ABSTRACT!  Distension  of  the  stomach  by  ingestion  of  water  produces  an 
increase  ing  tolerance  of  0.7  g,  the  range  being  0.3-1.2  g. 

There  is  a  significant  linear  relationship  between  the  quantity  of  water 
ingested  and  the  rise  in  threshold. 

Intra- abdominal  pressure  increases  linearly  with  g  and  shows  an  increase 
with  water  ingestion.  This  increase  is  inadequate  to  explain  the  rise  in 
threshold  produced. 
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Browne,  M.  K.  1959  THE  EFFECT  OF  INSULIN  HYPOGLYCAEMIA  ON  TOLERANCE  TO 
POSITIVE  ACCELERATION. 

Scot.  Med.  J.  4:438-A45,  August  1959. 

SUMMARY:  The  influence  of  insulin  hypoglycaemia  on  tolerance  to  acceleration 
has  been  studied  in  six  subjects.  The  end  point  was  central  light  loss  with  tne 
dark  adapted  eye. 

Hypoglycaemia  in  the  pre-reaction  phase  is  associated  with  a  mean  fall  in  thres¬ 
hold  of  0.6g. 

During  the  reaction  the  threshold  rises  above  this  control  value.  The  mean 
rise  is  0.5g  above  the  control  and  l.lg  above  the  pre- reaction  threshold. 

The  possible  mechanism  of  these  changes  is  discussed  in  relation  to  spontaneously 
occurring  hypoglycaemia. 
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Brovme,  M.  K. ,  &  J.  T.  Fitzsimons  1959  ELECTROCARDIOGRAPHIC  CHANGES  DURING 
POSITIVE  ACCELERATION,  British  Heart  J.  21:23-30 


SUMMARY:  Electrocardiographic  changes  under  positive  accelerative  forces  have 
been  studies  in  the  human  centrifuge. 

During  g  the  pulse  rate  increases.  Subjects  who  are  not  used  to  riding  on  the 
centrifuge  shov  greater  increases  in  rate  at  3  g  compared  with  experienced  sub¬ 
jects.  At  higher  g  this  difference  disappears.  The  reasons  for  this  are 
discussed . 
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No  characteristic  cardlographlc  abnormalities  were  observed  and  the  evidence  for 
ventricular  strain  is  very  slender. 

Analysis  of  the  electrical  axis  showed  changes  under  g,  but  these  were  little 
different  In  magnitude  from  the  changes  occurring  during  respiration.  In  three 
subjects  no  correlation  between  electrical  and  anatomical  axes  was  found.  (Authoy) 
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Browne,  M.K.  &  P.  Howard  1959  SOME  OBSERVATIONS  ON  THE  E.E.G. 

DURING  CENTRIFUGAL  ACCELERATION.  (Paper,  International  E.E.G.  Congress 
Marseilles,  1959) 
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Browne,  R.  C.  1954  DISORIENTATION  IN  FLIGHT.  (RAF  Institute  of  Aviation 
Medicine,  Famborough)  Report  no.  FPRC  862;  Jan.  1954  ASTIA  AD-39  216. 


ABSTRACT:  Consideration  is  given  to  a  number  of  the  causes  of  disorientation 
which  lie  on  the  boundary  line  of  physiology  and  psychology.  The  solution  of 
this  problem  of  disorientation  was  considered  to  require  a  combination  of 
Indoctrination,  training,  and  clear  display  of  attitude  in  aircraft. 
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Brubaker,  R.E.  1945  AIR  BLAST  INJURY,  CASES  Bull  U.S.  Army  Med.  Dept, 
pp.  110-114. 


Bruggink,  G.  M.,  J.  Carrbll,  &  W.  R.  Knowles  1960  CRASH  INJURY  EVALUATION: 

•»  U.  S.  ARhff  AC-1  DE  HAVILLAND  CARIBOU,  FT.  RUCKER,  ALABAMA,  21  JANUARY  1960. 
(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  AvCIR-14-PV-121; 

TREC  Tech.  Rept.  60-62,  October  1960 


SUMMARY;  The  crash  injury  evaluation  of  the  U.  S.  Army  AC-1  SH  'X:aribou" 
disclosed  several  desirable  crash  safety  features  including  a  limit  landing 
gear  strength  which  permits  a  vertical  rate  of  descent  of  14  feet  per  second; 
the  location  of  the  fuel  cells  outboard  of  the  engine  nacelles;  troop  seat 
belt  anchorages  which  are  directly  secured  to  basic  aircraft  structure. 

The  evaluation  also  revealed  a  number  of  crash  safety  deficiencies  in  the  crew 
and  troop  seats,  litter  installation,  number  and  location  of  emergency  exits 
in  the  main  cabin,  and  the  related  Military  Specification.  (Author) 
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Bruggluk,  G.  M.  1961  IMPACT  SURVIVAL  IN  AIR  TRANSPORT  ACCIDENTS. 

(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  Aa^IR-8CSS-129, 
29  January  1961 


ABSTRACT:  Three  air  transport  accidents  are  analyzed  to  determine  the  effects 
of  occupant  restraint  and  occupant  environment  on  impact  survival.  The  results 
of  this  study  indicate  that  the  current  occupant  protection  criteria  do  not 
fully  utilize  the  apparent  crash  resistance  of  modem  fuselage  structure. 
(Author) 
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Bruggink,  G.  M.,  D.  J.  Schneider  &  L.  E.  Spencer  1961  CRASH  INJURY 

INVESTIGATION;  U.S.  ARMY  HU  LA  BELL  IROQUOIS  HELICOPTER  ACCIDENT. 

FORT  CARSON,  COLORADO,  iO  AUGUST  196 1.  (Hvlation  Crash  Injury  Research, 
Phoenix,  Arizona)  AvCIR  61  13;  TREC  Tech.  Rept.  62  10,  September  1961. 
ASTIA  AD -274  9C5L. 

ABSTRACT:  Report  is  made  of  crash  injury  investigation  involving  a  U.S.  Army 

HU  LA  aircraft  to  determine  cause  of  fatalities  and  extent  of  aircreft  damage. 
Wreckage  was  examined  at  the  crash  site,  photographs  obtained,  and  reconstruc¬ 
tion  of  the  approximate  kinematics  of  the  crash  sequence  made.  Although  the 
accident  was  considered  nonsurvivable  with  respect  wO  impact  conditions  and 
resulting  cabin/cockpit  destruction,  the  Investigation  revealed  a  significant 
trend  in  the  failures  of  the  cast  structures  in  the  crew  and  passenger  restraint 
systems.  It  was  recommended  that  the  use  of  cast  structures  in  occupant 
restraint  systems  be  discontinued.  (Author) 
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Bjuggink,  G.  M.  &  D.  J.  Schneider  1961  LIMITS  OF  SEAT-BELT  PROTECTION  DURING 
CRASH  DECELERATIONS. 

Rev.  Med.  Aero  (Paris)  2:204-209,  Dec.  1961 
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Bruggink,  G.  M. ,  and  Daniel  J.  Schneider  1961 

LIMITS  OF  SEAT_BELT  PROTECTION  DURING  CRASH  DEC  ELERATIONS 
(Aviation  Crash  Injury  Research,  Phoenix,  Arizona) 

Rept.  no.  AvCIR  61-8.  TREC  TR  6 1-1 15  September 

ASTIA  AD  265  86 8L 

ABSTRACT:  The  protective  limits  of  aircraft  seat-belt  protection,  as 
discussed  in  the  available  literature,  are  compared  with  recent 
crash  injury  experience.  To  insure  maximum  survivability  under  the  most 
adverse  conditions,  the  strength  of  a  seat-belt  restraint  system  should 
be  based  on  the  threshold  between  the  injurious  and  fatal  limits  of  seat- 
belt  restraint.  The  study  indicates  that  an  aircraft  seat-belt  restraint 
with  an  energy  absorbing  aapabillty  of  25  G's  (occupant  weight,  200  pounds) 
for  a  duration  of  at  least  .2  second  may  form  a  realistic  compromise 
between  the  ideal  and  the  practicable  strength  of  such  a  system.  (Author) 
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Bruggink,  G.  M.  i  D.  J.  Schneider  1963  UWTS  OP  SEAT-BBLT  PBDTECTION  DUR¬ 
ING  CRASH  DECELERATIONS. 

Indus tr.  Med.  Surg.  32:33-37,  Jan.  1963 


Bruggink,  G.  M.  1962  FORCED  LANDING  TECHNIQUES  IN  GENERAL  AVIATION  TYPE 

AIRCRAFT.  (Paper,  7th  Annual  Business  Aircraft  Safety  Seminar,  San  Francisco, 
Calif.,  3-4  April  1962) 
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Bruggink,  G.  M.  1962  CRASH  INJURY  RESEARCH  AND  ITS  APPLICATION  TO  ARMY 
AIRCRAFT.  (Paper,  presented  in  the  Principles  of  Aviation  Medicine  and 
Aeromedical  Evacuation, Course  at  the  Medical  Field  Service  School,  Brooke 
Army  Medical  Center,  Fort  Sam  Houston,  Texas,  June  11-15,  1962) 

(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  AvCIR  62-8,  June  1962 

ABSTRACT:  This  report  contains  a  bri.if  review  of  the  background,  the  develop¬ 
ment,  and  the  activities  of  Aviation  Crash  Injury  Research,  especially  with 
respect  to  Army  aviation. 
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Bruner,  J.  M.  1955  SEASICKNESS  IN  A  DESTROYER  ESCORT  SQUADRON. 

U.S.  Armed  Forces  Med.  J.  6(l):469-490. 

SUMMARY:  Data  obtained  from  a  questionnaire  answered  by  699  men  aboard  an  escort 
squardron  revealed  that  about  13  percent  of  the  men  were  habitually  seasick, 
while  40  percent  were  never  seasick.  It  appears  that  increasing  sea  experience 
is  associated  with  a  decrease  in  incidence  of  chronic  seasickness.  Most  of  the 
affected  subjects  had  had  a  history  of  air  or  car  sickness. 

The  increased  tendency  for  the  malady  to  appear  aboard  smaller  vessels  may  be 
due  to  their  short  length  and  small  moment  of  inertia. 

The  potential  value  of  drug  therapy  is  not  realized  in  the  naval  activity  examin¬ 
ed.  Drawing  upon  previous  reports  and  upon  observations  within  the  Squadron, 
the  natural  history  of  motion  sickness  is  discussed.  It  is  believed  that  mili¬ 
tary  seasickness  is  an  important  problem,  rather  neglected  at  the  practical 
level.  The  problem  is  open  to  attack  through  improved  application  of  existing 
knowledge  and  therapeutic  agents. 
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Bryan,  G.L.,  N.D.  Warren,  R.C.  Wilson,  N.E.  Williaorth,  &  D.  Svenson  1949 

PSYCHOLOGICAL  STUDIES  ON  THE  HUMAN  CENTRIFUGE:  IX.  THE  EFFECT  OF  INCREASED 
POSITIVE  RADIAL  ACCELERATION  UPON  THE  ABILITY  TO  MANIPULATE  TOGGLE  SWITCHES. 
Rep.  Psychol .  Lab.  Unlv .  Southern,  Calif. .  1951,  No.  5 

ABSTRACT:  30  male  subjects  were  exposed  to  1,  2.5,  and  4.0  G  of  positive  radial 
acceleration  on  the  human  centrifuge  during  which  their  reactions  in  operating 
toggle  switches  were  tested.  Toggle  switches  were  located  at  the  level  of  the 
subjects'  shoulder,  and  above,  below,  right,  and  left  of  this  reference  point. 
Each  switch  was  operated  up,  down,  right,  or  left.  Two  time  measures  were  taken: 
Reaction  Time  was  the  time  between  onset  of  the  signal  and  release  of  the  start¬ 
ing  key,  and  Movement  Time  was  the  interval  from  release  of  the  reattion  key  to 
completion  of  toggle  switch  operation.  It  was  found  that  increase  in  G  force 
increased  both  Reaction  Time  and  Movement  Time.  The  effects  differed  for  the 
different  switch  positions  and  switch  motions. 
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Brunner,  H.J.  1943  LABYRINTH  IN  AVIATION. 

J.  Aviation  Mad.  14:132-150,  June  1943 

ABSTRACT:  In  flying,  the  labyrinth  may  be  stimulated  by  (2)  rotating  motions 
of  the  airplane,  (b)  inclination,  and  (c)  straight-away  acceleration  and  decel¬ 
eration  in  either  horizontal  or  vertical  phases  or  through  a  co'ibination  of  both 
directions.  These  stimulii  upon  the  labyrinth  produce  sensations  and  reflexes. 
It  was  found  through  experiments  that  the  function  of  the  normal  labyrinth  is 
of  little  help  to  the  aviator. 
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Bryan,  G.  L.  1950  AN  irrVESTIGATICN  OF  CERTAIN  AFTER  EFFECTS  OF  PROLONGED 
EXPOSURE  TO  POSITIVE  R.4DIAL  ACCELERATION.  (Paper  presented  at  30th 
annual  meeting  of  the  Western  Psychological  Assoc.,  27-29  April  1950 
Santa  Barbara,  Calif.)  * 


ABSTRACT;  An  investigation  of  relatively  long- lasting  after-effects  of  pro¬ 
longed  exposure  to  moderate  g  intensities.  A  test  battery  was  constructed 
on  the  basis  of  interviews  with  flight  personnel.  This  battery  was  administered 
to  a  control  group  (1.5g;  and  an  experimental  group  (3  g)  immediately  before 
and  after  rotation. 

Results:  No  significant  differences,  attributable  to  g,  between  groups  or 
between  prior-  and  post-exposure  scores.  (Am.  Psychologist,  5(9):465,  Sept.  1950) 
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Bryan,  G.  L.,  R.  C.  Wilson,  et  al.  1951  PSYCHOLOGICAL  RESEARCH  ON. THE  HUMAN 
CENTRIFUGE.  (Dept,  of  Psychology,  Univ.  of  Southern  Calif.,  Los  Angeles) 
Contract  N6ori77,  Task  Order  III;  ASTIA  AD-159  432 


CONTENTS : 

Stick  force  estimation; 

Maximum  pull; 

Spatial  orientation; 

Maximum  forces  upon  elevator  and  aileron  controls; 
Perceptual  speed; 

Simple  reaction  time; 

Discrimination  reaction  time; 

Pupilary  reflex; 

Speed  and  accuracy  of  target  striking; 
After-effects  of  radial  acceleration; 

Toggle  switch  manipulation; 

Adjustive  reactions 
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Bryan,  G,L.  1952  THE  EFFECTS  OF  INCREASED  POSITIVE  RADIAL 

ACCELERATION  ON  MANIPULATING  TOGGLE  SWITCHES.  (Ph.D.  Dissertation, 
The  University  of  Southern  California,  1952) 


Bryan,  G.  L,,  R.  C.  Wilson,  N.  E.  Willmorth,  D.  W,  Svenson,  G.  A.  Green,  & 

N.  D.  Warren  June  1952  THE  EFFECTS  CF  INCREASED  POSITIVE  RADIAL 
ACCELERATION  ON  REACHING  AND  MANIPULATING  TOGGLE  SWITCHES.  (Psychological 
Laboratory,  University  of  Southern  Calif.)  Conts.  No.  N6ori  77  Task 
Order  3,  Rept.  No.  5. 


ABSTRACT:  Healthy  young  male  students  were  employed  as  subjects  in  an  attempt 
to  determine  their  ability  to  react  to,  reach  and  manipulate  toggle  switches 
mounted  in  five  locations  before  them,  using  either  hand,  under  conditions  of 
three  g-levels  and  four  directions  of  switch  action.  The  following  gereral 
conclusions  were  reached:  (a)  both  Reaction  Time  and  Movement  Time  are 
lengthened  as  additional  g- forces  are  imposed.  (b)  the  time  taken  to  react 
to,  and  to  reach  a  switch  varies  with  its  location,  and  with  the  amount  of 
g  imposed,  (c)  in  general,  the  results  from  the  analysis  of  the  direction  of 
Switch  Action  variable  are  insignificant,  but  there  are  tendencies  that 
indicate  that:  (1)  forehand  movements  .ire  quicker  than  backhand  movements 
in  the  right- left  directions.  (2)  outward  movements  are  quicker  than  inward 

movements  on  the  Top  and  Bottom  Switch  Locations.  (3)  in  terms  of  Reaction 
Time,  the  Down  Switch  Action  is  shortest.  (e)  the  time  required  to  react  to, 
reach,  and  manipulate  toggle  switches  is  roughly  equal  for  either  hand. 


629 


213 


Bryson,  A.E.,  W.F  Denham,  F.J,  Carroll  and  K.  Mikami,  1961  DETERMINATION 
OF  THE  LIFT  .A  DRAG  PROGRAM  THAT  MINIMIZES  RE-ENTRY  HEATING  WITH 
ACCELERATION  OR  RANGE  CONSTRAINTS  USING  A  STEEPEST  DESCENT  COMPUTATION  , 
PROCEDURE.  (Paper  presented  at  IAS  29th  annual  meeting,  23-25  Jan  1961, 
New  York),  Paper  no.  61-6 


ABSTRACT:  This  procedure  has  been  used  to  determine  the  a  program  that 
minimizes  total  heating  for  a  representative  hypersonic  glider  injected  into 
a  low  satellite  orbit  at  26,000  ft.  sec-1,  subjected  to  the  constraint  that 
the  vehicle  travel  once  around  the  earth;  to  de*-ermine  a  programs  that 
minimize  total  heating  for  a  representative  hypersonic  glider  entering  the 
earth's  atmosphere  at  35,000  ft.  sec-1,  subject  to  a  pilot  acceleration  toler¬ 
ance  constraint;  and  to  determine  drag  modulation  programs  that  minimize  total 
heating  for  a  representative  non-lifting  vehicle  entering  the  earth's  atmosphere 
at  35,000  ft.  sec-1  subject  to  a  pilot  acceleration  tolerance  constraint. 
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Buchhcim,  R.  W.  1957  A  DISCUSSION  OF  SPACE  FLIGHT. 

(Rand  Corp . ,  Santa  Monica,  Calif.)  Contract  No.  AF18(600)-1600,  Rept,  No. 
S-53-1;  AST  LA  AD-151  526;  2  May  i957,  rev.  23  July  1957 


Buchheim,  R.  W.  1957  ,A  DISCUSSION  OF. THE  RAND  SPACE  FLIGHT  PROGRAM 
(The  RAND  Corporation,  Santa  Monica,  Calif.)  S-59,  July  29,  1957 
ASTIA  AD  133  038 

ABSTRACT:  A  collection  of  five  papers  on  the  RA.ND  space-flight  program  pre¬ 
sented  to  the  Air  Force  Scientific  Advisory  Board  of  Advanced  Weapons 
Technology  and  Environment.  Such  topics  are  discussed  as  the  Lunar  Instru¬ 
ment  Carriers,  experiments  on  the  moon  from  the  moon’s  surface,  an  inter¬ 
planetary  system  experiment.s  with  interplanetary  instrument  carriers,  and 
Soviet  space-flight  activities. 
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Buchheim,  R.  W.  1957  OUTLINE  OF  A  STUDY  OF  MAIWED  SPACE  FLIGHT 
(The  RiXND  Corporation,  Santa  Monica,  Calif.) 

RM-2005,  Sept.  27,  1957,  ASTIA  AD  144  296. 

ABSTiLXCT:  An  outline  of  a  study  program  for  manned  space  flight.  The  _ 

program  is  presented  in  terms  of  the  characteristic  phases  of  any  space- 
flight  mission,  from  primary  propulsion  to  the  final  recovery  phase,  and 
of  the  nature  of  early  manned  space-flight  missions.  The  author  discusses 
the  problems  affecting  the  human  component  ot  a  space-flight  system,  the  var¬ 
ious  considerations  influencing  vehicle  design  and  operation,  the  required 
ground  facilities  ar.d  operations,  and  the  problem  of  space-flight  terminology. 
A  listing  of  specific  study  topics  for  a  research  program  is  included. 
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Buchhelm.  R.W..  &H.A.  LUske  1958  LUNAR  FLIGKT  DYNAMICS 

(The  Rand  Corporation,  Santa  Monica,  Calif.)  P-1453,  Aug.  6,  1958. 

ASTIA  ad  244  721 

ABSTRACT;  This  paper  presents  a  brief  survey  of  the  general  subject  of  lunar 
flight  with  particular  reference  to  flight  trajectories,  including  discussion 
of  the  general  nature  of  the  trajectory  problem,  classes  of  trajectories, 
Initial  conditions,  and  sensitivities  to  initial  conditions.  The  associated 
subjects  of  orientation  control  and  launching  requirements  are  also  introduced 
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Buchheim,  R.  W.  et.  al.  1958  SOME  ASPECTS  OF  ASTRONAUTICS 

(The  RAND  Corporation,  Santa  Monica,  Calif.)  P'1442,  July  23,  1958. 


ABSTRACT:  A  discussion  of  some  aspects  of  astronautics,  including  space 
environment,  basic  laws  of  celestial  mechanics,  orbital  elements,  perturba¬ 
tions  and  precision,  lunar  and  Interplanetary  flights,  and  experimentation 
in  space. 
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Buchheim,  R.  W.  1958  LUNAR  FLIGHT 

(Rand  Corp . ,  Santa  Monica,  Calif.)  Rept .  No.  P-1248;  7  Jan.  1958 

ABSTRACT:  A  summary  outline  of  a  lecture  on  the  basic  mechanics  of  lunar  flight 
to  be  presented  to  a  class  on  Space  Technology  held  at  UCLA  Extension.  The  study 
of  lunar  flight, is  presented  in  a  discussion  of  factors  relating  to;  1)  the  earth 
moon  system;  2)  qualitative  characteristics  of  motion  in  earth  iMJon  space;  3) 
types  of  lunar  flights;  and  4)  flight  requirements. 
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Buchheim,  R.  W.  1958  TYPES  OF  SPACE  FLIGHTS 
(Rand  Corp.,  Santa  Monica,  Calif.) 

Pept.  No.  P-1428;  24  Feb .1958 
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Buchheim,  R.  W.,  &  H.  A.  Lteske  1958  LUNAR  FLIGHT  DYNAMICS. 

(Rand  Corp.,  Santa  Monica,  Calif.)  Rept.  No.  P-1453;  ASTIA  AD-244  721 

ABSTRACT:  A  brief  survey  of  the  general  subject  of  lunar  flight  is  presented  with 
particular  reference  to  flight  trajectories,  including  discussion  of  the  general 
nature  of  the  trajectory  problem,  classes  of  trajectories,  initial  conditions,  and 
sensitivities  to  initial  conditions.  The  associated  subjects  of  orientation 
control  and  launching  requirements  are  also  introduced. 


Buchheim,  R.  W.  and  RAND  Corp.  Staff  1959  SPACE  HANDBOOK:  ASTRONAUTICS 
AND  ITS  APPLICATIONS 
(New  York,  N.  Y.,  Random  House,  1959). 


ABSTRACT:  Chapter  15  entitled  "Environment  of  Manned  Systems"  includes  a 
short  section  on  weightlessness. 


Buchanan,  D.  W.  1959  TRIALS  WITH  AN  EMERGENCY  BARRIER  TYPE  S.  1  FOR  USE 
WITH  "SCIMITAR"  AIRCRAFT. 

(Royal  Aircraft  Establishment,  Famborough)  June  1959 
Tech  note  n.  Naval  37 


Buchner,  F.,  H.  W.  Altmann  et  al  mS  SPECIAL  PATHOLOGY.  PART  I. 

(Office  of  Military  Government  for  Genrany,  Field  Information  Agencies 
Technical,  Wiesbaden).  ASTIA  ATI  107  089. 
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Buc<hout,  R.  1962  A  BIBLIOGRAPHY  ON  AIRCREW  PROFICIENCY  MEASUREMENT 

(6570th  Aerospace  Medical  Research  Labs,  Wright-Patterson  Air  Force  Base, 
Ohio).  Technical  Documentary  Report  No.  MRL-TDR-62-49 ,  May  1962. 


ABSTRACT:  Reports  on  aircrew  proficiency  measurement  are  compiled  in  the 

interest  of  research  on  the  problem  of  assessing  the  performance  of  combat 
aircrew  members.  Particular  emphasis  has  been  placed  on  material  related  to 
the  potential  use  of  groundbased  flight  simulators  as  sophisticated,  objective 
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Buckhout  1962  A  WORKING  BIBLIOGRAPHY  ON  THE  EFFECTS  OF  MOTION  ON 'HUMAN 

PERFORK\NCE  (Aerospace  Medical  Division,  6570th  Aerospace  Medical  Research 
Lab.,  Wright-Patterson  AFB,  Ohio)  Kept.  No.  MRL-TDR-62- 77 ,  July  1962. 

ASTIA  AD,  287  530 

ABSTRACT:  In  Jiis  bibliography  a  list  of  reports  is  compiled  from  a  number  of 
disciplines  which  bear  on  the  problem  of  motion  and  its  effects  on  human 
performance.  Psychophysfological  reports  in  the  area  of  spatial  orientation, 
perception,  and  receptor  mechanisms  provide  background  on  the  human  organism 
in  relation  to  motion  stimuli.  The  effects  of  aerospace  vehicle  motion  are 
represented  by  a  compilation  of  studies  of  performance  under  acceleration, 
vibration  and  buffeting,  tumbling,  and  weightlessness.  Finally  reports  on 
training  and  motion  simulation,  equipment  and  methodology,  and  general  analyses 
of  the  whole  problem  area  are  presented. 
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Buddenhagen,  T.  F.  &  M.  P.  Wolpin  1961  A  STUDY  OF  VISUAL  SIMULATION 

TECHNIQUES  FOR  ASTRONAUTICAL  FLIGHT  TRAINING  (Wright  Air  Development 
Division,  Wright-Patterson  AFB,  Ohio)  WADD  TR  60-756  March  1961 


ABSTRACT:  A  study  was  made  of  the  engineering  requirements  for  visual  simulation 
in  astronautical  flight  training  and  of  the  basic  techniques  available  to 
accomplish  such  simulation.  An  evaluation  of  the  potentialities  of  the  various 
techniques  led  to  the  choice  of  closed  circuit  television  as  an  image  transfer 
technique.  A  preliminary  design  concept  using  this  technique  was  formulated  ' 
to  determine  the  areas  in  which  development  work  will  be  required  prior  to  the 
design  of  a  complete  simulator.  This  report  includes  a  compilation  of  applicable 
techniques,  a  determination  of  the  probable  visual  environment  of  space,  and 
an  Investigation  of  a  method  to  predict  the  perceptual  fidelity  achieved  by 
various  simulation  techniques  as  an  aid  in  optimizing  the  training  value  of  a 
simulator. 
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Buechner,  Franz,  H.  W.  Altrnann,  W,  Giese  et  al  1948  SPECIAL  PATHOLOGY  - 

PART  I  (Spezlelle  Pathologie,  Teil  1).  FIAT  Feview  of  German  Sciences 
1939-1946.  ASTIA  ATI  197  089 


ABSTRACT:  Militarj-  Government  of  the  British,  French  and  US  Zones  of  Termany 
by  means  of  their  respective  FIATs  (Field  Information  Agency,  Technical) 
present  this  volume  of  the  'TIAT  Review  of  German  Science"  in  the  hope  that 
it  will  assist  in  informing  international  science  of  research  done  in  Germany 
throuhg  the  war  years.  It  is  believed  this  and  its  companion  volumes  will 
present  a  complete  and  concise  account  of  the  investigations  and  advances  of 
a  fundamental  scientific  nature  made  by  German  scientists  in  the  fields  of 
biology,  chemistry,  mathematics,  medicine,  physics  and  sciences  of  the  earth 
during  the  period  May  1939  to  May  1946. 
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Buechner,  F,,  H  .W .  Altmann,  W.  Buengeler  ec  al.  1948  GENERAL  PATHOLOGY 
(PART  11) .  (Allgemelne  Pathologic  Teil  III)  .  FIAT  Review  of  German 
Sciences  193901946.  ASTIA  ATI  54  661. 


ABSTRACT:  A  condensed  review  is  presented  of  scientific  advances  made  by  the 
Germans  during  1939  to  1946  in  the  field  of  general  medical  pathology,  with 
special  reference  to  the  pathology  of  tumors  and  malformations,  and  the  general 
pathology  of  environment.  In  addition,  various  inflammatory  processes  and 
en4ocrinal  pathology  are  discussed.  An  author  and  subject  index  is  appended. 
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Buettner,  K.  1951  BIOCLIMATOLOGY  OF  MANNED  ROCKET  FLIGHT.  In  Marburger,  G. 

P.,  ed..  Space  Medicine  '  (Urbana,  Illinois:  University  of  Illinois  Press,  1951) 
Chapter  6 
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Buettner,  K.  J.  K.,  &  H.  Haber  1952  THE  AEROPAUSE 
Science  1 15(2998) : 656 -657 .  June  13,  1952 

ABSTRACT:  "Aeropause"  is  a  term  designating  that  atmospheric  region  in  v»hich 

space-equivalent  conditions  are  being  approached  with  respect  to  physiological 
and  mechanical  effects  (between  altitudes  of  20  and  200  km) . 

Such  a  functional  concept  should  likewise  be  applied  to  zones  within  the  aero¬ 
pause.  Among  the  functions  in  question  are  the  following:  boiling  of  body  fluids 
sustaining  combustion  of  fuel,  supply  of  diffuse  daylight,  and  thermal  interaction 
with  the  craft.  The  solution  of  the  problems  that  arise  in  navigating  through 
these  zones  requires  the  co-operation  between  meteorologists,  geophysicists, 
astronomers,  radiobiologists,  physiologists,  flight  surgeons,  bioclimatologists, 
and  human  engineers.  (Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space 
Medicine  Bibliography)  (Technisch  Documentatie  en  Informatie  Centrum  voor  de 
Krijgsmacht,  den  Haag,  Netherlands)  Rept .  No.  TDCK-16903;  ASTIA  AD-227  817 
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Buettner,  K.  J.  K.  1959  SPACE  MEDICINE  OF  THE  NEXT  DECADE  AS  VIEWED  BY  AN 
ENVIRONMENT  PHYSICIST. 

U.  S.  Armed  Forces  Med.  J.  10(4) :416-426 

ABSTRACT:  The  author  predicts  the  state  of  the  art  ten  years  hence  with  respect 
to  man's  environment  in  space  flight.  This  environment  will  be  a  capsule 
protecting  him  from  outer  atmosphere  or  the  lack  of  it,  cosmic  missiles  and  rays, 
and  heat  and  cold,  and  providing  him  with  a  frame  to  cope  with  high  G  and  no 
G.  Besides  providing  food,  water,  air,  and  waste  disposal,  the  capsule  has  to 
function  as  an  observatory,  as  a  communication  center  and,  probably,  as  a 
control  center  for  the  ship. 


-  218  - 


6A9 

Bugrov,  B.  G.,  0.  G.  Gorlov,  A.  V.  Petrov,  A.  D.  Serov,  Ye,  M.  Yogov,  & 

V.  1.  Yakovlev  1958  PRELIMINARY  RESULTS  OF  SCIENTIFIC  INVESTIGATIONS 
CARRIED  OUT  WITH  THE  AID  OF  THE  FIRST  SOVIET  ARTIFICIAL  EARTH  SATELLITES 
AND  ROCKETS.  PART  III.  MEDICO -BIOLOGICAL  INVESTIGATIONS  WITH  ROCKETS. 
Sbomlk  State!  (USSR) 

Report  includes:  Galkin,  A.  M.,  0.  G.  Gorlov,  A.  R.  Kotova,  I.  I.  losov, 

A.  V.  Petrov,  A.  F.  Serov,  V.  N.  Chernov,  &  V.  1.  Yakovlev,  Investigations 
of  the  Vital  Acticity  of  Animals  During  Flights  in  Hermetically-Sealed 
Cabins  to  an  Altitude  of  212  Kilometers. 

ABSTRACT:  The  aims  of  this  work  were  to  determine:  (1)  the  effectiveness 
of  using  a  pressure  suit  for  sustaining  life  in  the  case  of  deheimetization 
of  the  cabin  under  conditions  following  an  extended  (up  to  one  hour)  stay  at 
110-k,  altitudes,  (2)  the  possibility  of  releasing  the  cabin  by  means  of  a 
catapult  with  velocities  of  more  than  100  m/sec  at  altitudes  of  80-90  km, 

(3)  the  character  and  degree  of  the  effects  of  specific  factors  of  flight  on 
a  living  organism  while  in  the  upper  atmosphere.  Subjects  were  12  dogs,  weigh¬ 
ing  four  to  five  kilograms.  Six  of  them  flew  twice.  To  study  the  direct  effect 
of  flights  upon  the  subjects  during  the  entire  time  from  rocket  launch  to  animal 
landing,  automatically  recorded  were  maximum  and  minimum  blood  pressure,  pulse 
rate,  respiratory  rate,  and  body  temperature.  For  studying  the  more  remote 
aftereffects  of  flights,  particularly  to  determine  their  effect  on  the  hemopoietic 
system  and  heart  activity,  pre-  and  post-flight  tests  consisted  of  EKGs  and 
clinical  blood  analyses.  Essential  conslusions  were:  maskless  pressure  suits 
ensured  safe  flight,  and  catapulting  and  parachute  systems  ensured  safe  recovery 
of  the  animal;  failure  of  certain  registration  systems  occurred  as  a  function 
of  strong  vibrational  in  the  initial  moment  of  launching;  it  was  not  possible 
to  note  any  regular  pattern  in  the  arterial  pressure  change  during  the  free-fall 
period-arterial  pressure  rose  in  some  cases  and  dropped  in  others;  pulse-rate 
variations  observed  during  active  flight  seem  to  be  determined  by  individual 
nervous-system  characteristics  of  each  animal;  in  a  number  of  cases  changes  in 
cardiovascular  and  respiratory  function  were  accompanied  by  passive-defensive 
(urination-defecation)  reactions;  there  were  no  notable  differences  between  pre- 
and  post-flight  blood  analyses;  the  results  of  the  ESR  index  variation  prevented 
well-founded  conclusions  as  yet  from  the  relatively  limited  mateeial;  no  changes 
in  the  animals'  general,  skin,  or  hair  pigmentation  which  might  be  related  to 
cosmic  radiation  could  be  found;  six  to  seven  months'  postflight  observations 
revealed  no  notable  changes  in  the  behavior  of  the  animals;  the  need  for  improved 
registration  apparatus  was  made  clear. 
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Bugrov,  B.  G.  A.  V,  Petrov,  Ye.  M.  Yugov,  0.  C.  Gurlov,  A.  D.  Serov,  &  V.  1. 
Yakovlev  1958  INVESTIGATIONS  OF  THE  VITAL  ACTIVITY  OF  ANIMALS  DURING 
FLIGHTS  IN  A  NON-HERMETICALLY  SEALED  ROCKET  CABIN  TO  AN  ALTITUDE  OF  110 
KILOMETERS.  In  Sbornik  Statey  No.  1  _ 
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Bugrov.  B.  G.,  et  al .  1958  ISSLEDOVANIIA  ZHIZNEDEIATEL'NOSTI  ZHIVOTNYKH  PRI 

FULETAKH  V  NEGERMETICHESKOI  KABINE  RAKJET  DO  VYSOTY  110  KM.  (STUDIES  ON 
VITAL  FUNCTIONS  IN  ANIMALS  DURING  FLIGHT  IN  NON-HERMETIC  CABINS  IN  ROCKETS 
UP  TO  110  KM)  In  Preliminary  Results  of  Sclenttflc  Researchqa  on  the  First 
Soviet  Artificial  Earth  Satellites  and  Rockets.  Articles  XIth«  Section  of 
1  G  Y  Program  (Rockets  and  Satellites),  No.  1  (Moscow,  Academy  of  Sciences, 
1958)  pp.  130-149 
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Biihrlen,  L.  1937  VERSUCHE  UBER  DIE  BEDEUTUNG  DER  RICHTUNG  BEIM  EINWIRKEN  VON 

KLIEHKRAFTEN  AUF  DEN  MENSCHLICHEN  KORPER.  (Experiments  On  The  Significance 
Of  Directior  In  The  Effect  Of  Centrifugal  Force  On  The  Human  Body). 
Luftfahrtmed. .  1:307-325,  1937 

ABSTRACT:  Centrifugal  force  experiments  were  performed  on  persons  in  the  sitting 
and  recumbent  positions  at  the  Aviation  Institute  in  Berlin.  The  centrifugal 
force  was  measured  by  optic  record  of  the  convolutions  to  within  a  small 
precentage.  In  the  sitting  position  (centrifugal  force  direction:  vertical) 
the  same  symptoms  were  noted  as  those  seen  in  aviation.  Prolonged  acceleration 
beyond  5  g.  produced  visual  distrubance.  In  the  recumbent  position  (centrifugal 
force  direction:  horizontal  chest- to-tack)  up  to  10  g.  no  significant  dis¬ 
turbances  other  than  slight  respiratory  constriction  were  noted.  Beyond  10  g. 
respiration  was  markedly  affected,  and  at  15  g.  became  almost  impossible.  At 
14-15  g.  also  visual  distrubances  developed  although  the  brain  and  consciousness 
were  not  affected.  To  obtain  information  of  practical  value  it  is  suggested 
that  practical  experiments  in  planes  with  adjustable  seats  be  attempted. 

(J.  Aviation  Med.  8(31 ; 150- ISll . 


Bulmer,  M.G.,  &  C.I.  Howarth  1957  A  MODEL  OF  NON- RANDOMNESS  IN 
THRESHOLD  EXPERIMENTS.  (RAF,  Institute  of  Aviation  Medicine, 
Famborough)  FPRC  974(a).  June  1957.  ASTIA  AD  209  987 


ABSTRACT:  A  model  is  put  forward  which  accounts  quantitatively  for  the 
tendency  of  responses  to  be  repeated  in  visual  threshold  experiments. 

It  is  supposed  that  the  subject's  threshold  changes  between  each  response. 
After  saying  "Yes",  the  threshold  is  lowered  by  an  amount  proportional 
to  the  distance  of  the  threshold  from  a  lower  limiting  threshold,  Tl, 
thus  making  the  subject  more  likely  to  say  "Yes"  the  next  time;  after  saying 
"No",  the  threshold  is  raised  by  an  amount  proportional  to  its  distance 
from  an  upper  limiting  threshold,  Tu.  Predictions  from  this  model  agree 
well  with  experimental  results  reported  elsewhere. 
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Bunlng,  H.  1961  FLIGHT  SIMJIATION  OP  ORBITAL  AND  REENTRY  VEHICLES 

PART  III.  AERODYNAMICS  INFORMATION  REQUIRED  FOR  SIX  DEGREES  OF  FREEDCM 
SIMULATION.  (Aeronautical  Systems  Division,  Air  Force  Systems  Command, 
Wright -Patterson  APB,  Ohio)  ASD  TR  61-171  Ull) .  Dec.  1961. 

ASTIA  AD  282  995 


ABSTRACT:  A  survey  of  the  aerodynamic  information  required  for  a  simulator 
for  a  glide  reentry  vehicle  is  presented.  Various  phases  of  the  flight  are 
considered:  hypersonic  reentry,  hypersonic-supersonic  glide,  and  supersonic- 
transonic-subsonic  approach  and  landing.  Accuracy  requirements  and  origin 
of  aerodynamic  information  are  briefly  discussed.  Aerodynamic  parameters 
are  defined,  and  the  dependence  of  aerodynamic  coefficients  on  these  parameter^ 
is  outlined.  Special  emphasis  is  placed  on  a  technique  for  generating  func¬ 
tions  of  two  or  three  independent  variables  and  some  sample  calculations  are 
presented. 
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Burgess,  B.F.  1955  EFFECTS  OF  G-FORCES  ON  AIRCRAFT  OXYGEN  SYSTEMS;  FINAL  REPORT 
ON  EVALUATION  OF 

^,S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR12,  Sept.  1,  1955 

ABSTRACT:  A  mockup  of  the  F9F  oxygen  system  was  subjected  to  acceleration  stress 
patterns  varying  in  magnitude  and  direction.  The  direction  of  stress  was  varied 
through  the  three  axes  of  the  installation  and  up  to  15  G.  The  oxygen  equipment 
remained  on  the  centrifuge  for  A  months.  The  oxygen  regulator  continued  to 
perform  satisfactorily. 
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Burgess,  B.  F.,  J.  L.  Brown,  &  R.  M.  Herrick  1955  THE  EFFECT  OF  HYPOXIA  ON 

HUMAN  TOLERANCE  TO  ACCELERATION  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
Project  NM  001  100  320,  31  Dec.  1955 

ABSTRACT:  Preliminary  investigations  on  the  centrifuge  gondola  evacuations  have 
been  conducted  to  test  the  mechanical  capabilities  of  the  vacuum  system  to  simulate 
various  altitudes. 


Burgess,  B.  F.,  &  H.  N.  Hunter  1955  THE  G-PROTECTION  PROVIDED  BY  THE  FULL 

PRESSURE  HALF  SUIT.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA- 
5511,  23  Sept.  1955 
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Burgess,  B.F.  &  H.N.  Hunter  1955  TEST  AND  DEVELOPMENT  OF  ANTl-BLACKDUT 
EQUIPMENT 

(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  Project  NM  001  100  310; 
TED  ADC  AE-5201,  31  Dec.  1955 


ABSTRACT;  A  study  of  G  tolerances  has  been  made  on  trained  centrifuge  subjects 
wearing  various  types  of  anti-G  suits.  (1)  An  experimental  full-pressure  half 
suit,  due  to  severe  discomfort,  was  found  to  limit  the  protection  to  no  more  than 
that  provided  by  the  standard  Z-2  suit  plus  straining.  (2)  An  integrated  anti¬ 
blackout  suit  (basically  a  Z-2  suit  with  built-in  parachute  and  restraint  harness) 
was  evaluated  and  found  to  be  very  comfortable  and  to  provide  the  same  protection 
as  the  standard  Z-2  suit. 


Burgess,  B.  F..  B.  D.  Pol is,  &  C.  F.  Gell  1955  A  STUDY  OF  ANATOMICAL  DISTOR¬ 
TIONS.  FLUID  TRANSLOCATION,  AND  ELECTROLYTE  CHANGES  IN  ANIMALS  UNDER  ACCELERA¬ 
TION  STRESS,  UTILIZING  SPECTROPHOTOMETRIC,  RADIOBIOLOGIC,  AND  QUICK  FREEZE 
TECHNIQUES.  PHASES  II  AND  III.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
Project  NM  001  100  312;  31  Dec.  1955 


ABSTRACT;  It  has  been  shown  that  brain  and  muscle  tissue  of  rats  lose  potassium 
and  gain  sodium  due  to  the  stress  of  acceleration.  It  was  also  shown  that  the 
muscle  and  brain  tissue  electrolytes  were  affected  in  opposite  directions  wl|en 
the  animals  were  subjected  to  acceleration  stress  patterns. 
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Burgess,  B.F.  1956  INTEGRATED  ANTI-BLACKOUT  SUIT 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.j  NADC-MA-LR15,  Feb.  6, 


1956 


ABSTRACT:  In  a  total  of  75  runs  on  the  centrifuge,  4  subjects  were  used  td 
evaluate  the  characteristics  of  the  integrated  anti-blackout  suit.  G  protection 
with  the  suit  ranged  from  0.7  to  1.8  G  with  a  mean  protection  of  1.1  G.  The 
MA-1  parachute/safety  harness  integration  did  not  interfere  with,  or  reduce,  the 
efficiency  of  these  features.  All  subjects  wearing  this  suit  during  the  test 
found  it  more  comfortable  than  the  standard  Z-2  suit  with  the  parachute  haijness 
worn  over  the  suit. 
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Burgess,  B.  F.  1957  SOME  PHYSIOLOGICAL  AN’D  PATHOLOGICAL  EFFECTS  OF  ACCELERA¬ 
TION  STRESS  (A  symposium  sponsored  by  the  Office  of  Naval  Research  as 
part  of  its  decennial  year.  (March  1957)  pp.  98-108) 

ABSTRACT:  Current  emphasis  in  effects  of  acceleration  upon  speed  and  maneuver¬ 
ability  have  increased  the  significance  of  the  effects  of  gravitational  forces. 
Comprehensive  studies  of  the  five  most  frequently  encountered  acceleration  pat¬ 
terns  have  been  conducted  at  this  laboratory.  These  five  types  of  G  forces  are: 
(1)'  positive  (head  to  foot),  (2)  negative  (foot  to  head),  (3)  transverse  (chest 
to  back),  (4)  fluctuating  positive,  and  (5)  cyclic  (alternating  positive  and 
negative). 

Animal  studies  have  provided  information  from  which  it  is  possible  to  extrapolate 
and  predict  the  maximum  human  tolerance  and  the  ultimate  rupture  points  for 
the  various  mechanical  systems  of  the  body. 

Da  (a  obtained  from  both  human  and  animal  experimentation  have  added  much  to  our 
knowledge  of  the  sequence  of  physiological  events  which-^ilrimately  terminate 
in  either  disorientation  or  unconsciousness  of  the  subjec^^'exposed  to  acceleration 
stress.  From  the  information  obtained  on  the  centrifuge,  we  are  able  to  estimate 
intelligently  the  physiological  limits  of  acceleration  stress  to  which  man  can 
be  exposed  without  producing  permanent  damage.  (Li tera tuuroverz ich t 
Rulmtevaartgenees]:unde)  (Space  Medicine  Bibliography)  (Technisch  Documentatie 
en  Informatie  Centrum  voor  de  Krijgsmacht,  den  Haag,  Netherlands)  Rept.  No. 

TDCK- 16903;  ASTIA  AD-227  817;  Feb.  1959. 
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Burgess,  B.  7.  1958  T2ST  A^H)  EVALUATION  Or  U.S.  -AIR  FORC.U  EXPERIIZM.AL  CLT- 

AVJAY  TYPE  ANII-BL-ACKOLT  SUITS,  DESIGNATED  MA-1 

(U.S.  Naval  .Air  Development  Center,  Johnsville,  Pa.)  NADC-M\-LR51  April  30, 

1958 

ABSTRACT;  The  Air  Force  MA-1  suit  and  the  standard  Navy  Z-3  suit  were  compared 
through  tests  conducted  on  the  human  centrifuge.  Six  experienced  centrifuge 
subjects  ware  exposed  to  acceleration  stress  while  seated  in  a  mocked-up 
cockpit  scat  with  lap  belt  and  shoulder  harness.  Eac'-  series  of  runs  b..t:;n  at 
the  2.5  G  level  and  subsequent  runs  were  i.ncreased  by  0.25  G  increments  until 
the  end  point  was  reached.  The  runs  were  40  seconds  in  duration  with  peak  G 
maintained  for  15  seconds  or  until  the  subject  noted  peripheral  light  loss  and 
stopped  the  run  himself.  It  \7as  concluded  that  there  is  no  significant  difference' 
beajee'.t  the  G  protection  provided  by  the  Air  Force  MA-1  suit  and  the  Z-3  suit. 

In  general,  the  subjects  found  the  Z-3  su^t  more  comfortable  while  under 
acceleration.  The  major  complaint  against  the  MA-1  su- t  was  that  the  larger 
abdominal  bladder  tended  to  produce  slight  nausea  due  to  pressure  in  the  "pit 
of  the  stomach".  Because  of  this  factor  and  the  fact  that  both  suits  provided 
equal  G  protection  it  was  concluded  that  the  Z-3  suit  was  the  more  desirable 
of  the  two  suits. 
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Burgess,  B.  F.,  Jr.  1958  THE  EFFECT  OF  HYPOXU  ON  TOLERANCE  TO  POSITIVE 
ACCELERATION 

J.  of  Aviation  Medicine  29( 10) : 75A-757 ,  October  1958 

ABSTRACT:  Low  oxygen  partial  pressures  caused  centrifuge  subjects  to  show 

a  decreased  tolerance  to  acceleration  stress.  Not  all  subjects  however, 
were  equally  affected  by  the  Induced  hypoxia.  The  general  symptoms  of 
hypoxia  in  conjunction  with  acceleration  stress  are  very  characteristic 
and,  although  they  are  more  pronounced,  are  similar  to  those  produced  in 
the  low  pressure  chamber.  The  data  emphasize  the  hazard  to  which  a  pilot 
subjects  himself  when  he  fails  to  use  supplemental  oxygen  under  conditions 
producing  a  relatively  mild  hypoxia  state.  (Author) 
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Burgess,  B.F.,  Jr.  1958  THE  EFFECT  OF  HYPOXIA  ON  TOLERANCE  TO 

POSITIVE  ACCELERATION.  (U.S.  Naval  Air  Development  Center,  Aviation 
Medical  Acceleration  Lab.,  Johnsville,  Pa.)  NADC-MA-5804 ,  12  March  1958. 
ASTIA  AD-209  174 


ABSTRj\CT:  Low  oxygen  partial  pressures  caused  centrifuge  subjects  to  show 

a  docroascd  tolerance  to  acceleration  stress.  Not  all  subjects  however,  were 
equally  affected  by  the  induced  hypoxia.  The  general  symptoms  of  hypoxia  in 
conjunction  with  acceleration  stress  are  very  characteristic  and,  although 
they  are  more  pronounced,  are  very  similar  to  those  produced  in  the  low 
pressure  chamber.  The  data  emphasizes  the  hazard  to  which  a  pilot  subjects 
himself  when  he  fails  to  use  supplemental  oxygen  under  conditions  producing 
a  relatively  mild  hypoxic  state.  (Author) 
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Burgess,  B.F.,  Jr.  1959  THE  EFFECT  OF  TEMPERATURE  ON  TOLERANCE  TO  POSITIVE 
ACCELERATION.  (Presented  on  April  27,  1959  at  the  30th  annual  meeting  of 
the  Aero  Medical  Association,  Los  Angeles,  Calif.) 


ABSTRACTrWith  the  advent  of  space  flight,  the  problems  associated  with  the 
physiological  effects  of  extreme  temperatures  may  become  a  critical  factor 
relating  to  pilot  performance  under  conditions  of  high  acceleration.  In  order 
to  determine  the  effects  of  high  environmental  temperatures  on  G  tolerance, 
six  trained  centrifuge  subjects  were  exposed  to  p>ositive  acceleration  in  the 
heated  gondola  of  the  Johnsville  centrifuge.  Seven  thermocouples  were  located 
at  strategic  places  over  the  body  surface  in  order  to  obtain  an  accurate 
recording  of  skin  temperature.  Although  humidity  was  not  controlled,  it  was 
recorded  during  all  centrifuge  runs.  The  environmental  temperatures  studied 
to  date  range  from  75°  F.  to  115°  F.  where  a  decrement  in  G  tolerance  of 
iG  has  been  obtained  at  the  upper  temperature  range .Further  studies  will  be 
made  at  higher  temperatures  approaching  conditions  of  heat  exhaustion. 
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Burgess,  B.F.,  Jr.  1959  THE  EFFECT  OF  TEMPERATURE  ON  TOLERANCE  TO 

POSITIVE  ACCELERATION.  (U.S.  Naval  Air  Development  Center,  Johns vi lie. 
Pa.)  NADC-MA-5905,  26  May  1959.  ASTIA  AD  218  957. 


ABSTRACT:  Six  trained  centrifuge  subjects  received  positive  acceleration 
in  an  environmental  temperature  that  ranged  from  75°  to  160°  F.  The  relative 
humidity,  which  was  not  controlled,  ranged  from  55Z  at  the  lowest  temperature 
to  907L  at  the  highest  temperature.  The  results  obtained  from  this  investiga¬ 
tion  were  not  unexpected.  Previous  studies  showed  that  high  environmental 
temperatures  produced  lowering  in  tolerance  to  acceleration  in  both  man  and 
animal.  It  was  found  that  the  elevated  temperatures  produced  no  significant 
change  in  the  time  required  to  respond  to  visual  stimuli  until  we  reached 
the  level  of  impending  heat  exhaustion.  On  several  occasions  at  the  160°  F 
level  the  subjects  failed  to  answer  the  lights  although  they  reported  the 
lights  as  appearing  bright  and  clear.  Coordination  at  this  temperature  level 
became  poor  and  the  capacity  for  concentration  became  very  limited. 
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Burgess,  B.  F.  1959  THE  EFFECT  OF  TEMPERATURE  ON  TOLERANCE  TO  POSITIVE 
ACCELERATION,  Aerospace  Medicine  30(8): 567-571,  Aug.  1959 
See  also  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC  MA-5905. 
ASTIA  AD-218  957  I 


ABSTRACT:  With  the  advent  of  space  flight,  the  problems  associated  with  the 
physiological  effects  of  extreme  temperatures  may  become  a  critical  factor 
relating  to  pilot  performance  under  conditions  of  high  acceleration.  In  order 
to  determine  the  effects  of  high  environmental  temperatures  on  G  tolerance, 
six  trained  centrifuge  subjects  were  exposed  to  positive  acceleration  in  the 
heated  gondola  of  the  Johnsville  centrifuge.  Seven  thermocouples  were  located 
at  strategic  places  over  the  body  surface  in  order  to  obtain  an  accurate 
recording  of  skin  temperature.  Although  humidity  was  not  controlled,  it  was 
recorded  during  all  centrifuge  runs.  iThe  environmental  temperatures  studied 
ranged  from  75  F  to  160°F  where  a  decrement  in  G  tolerance  of  1  G  has  been 
obtained  at  the  upper  temperature  range.  (AUTHOR) 
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Burgess,  B.  F.  June  1960  TOLERANCE  TO 

Magazine .  82(6)“! 62-63 .  See  alsoj  "The  Effect  of  Temperature  on  Tolerance 

to  Positive  Acceleration,"  ASME  P^per  n.  59-A-212 

ABSTRACT:  Experiments  were  u.scd  to  esjtablish  a  realistic  maximum  temperature 
that  can  be  tolerated  with  only  ordinajry  clothing,  during  intermittent  positive 
acceleration  for  periods  of  1  hour  or  jlonger.  The  change  in  tolerance  to 
acceleration  was  used  as  criterion  forj  determining  the  efficiency  of  the  com- 


225 


pensatory  mechanisms  of  the  body  in  combating  the  stress  imposed  by  the  high 
environmental  temperature.  The  physiologic  end-point  used  was  peripheral 
light  loss.  Six  trained  centrifuge  subjects  received  positive  acceleration 
in  an  environmental  temperature  that  ranged  from  75  to  160  F.  The  experimeht 
was  terminated  at  the  160  F.  level  because  the  skin  temperature  had  reached 
102  F.,  and  symptoms  of  impending  heat  exhaustion  were  prevalent.  The 

lowest  temperature  to  produce  a. degradation  in  g  tolerance  was  100^  F., 
were  a  decrement  of  approximately  0.2  g  units  was  observed.  At  160  F., 

there  was  an  average  decrease  of  1.0  per  cent.  The  average  time  required  for 
subjects  to  lose  peripheral  vision  at  their  maximum  g  levels  was  3.0  seconds 
after  peak  g  was  attained.  Temperature  had  no  apparent  effect  on  this  time 
nor  on  the  time  necessary  for  subjects  to  regain  peripheral  vision. 
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Burgess,  Eric  1958  SATELLITES  AND  SPACEFLIGHT 
(New  York:  MacMillan,  1958) 

ABSTRACT:  A  factual  sur  ey  of  developments  in  the  field  of  rocket  propulsion, 
interplanetary  travel  and  the  establishment  of  satellite  bodies. 
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M.  ..  L.  ;:.ird:cl;  19cl  effects  of  PRESSURE  SUIT  DFLflTION  AND 
k.;Ai:v^o:;  ti:.es  uf  project  mercury  ast.ronauts. 

.'..  ra::".  :  _u.  52(9)  :849-o52. 


SJ..-'.RV:  T’...'  vc.iction  tLiies  of  the  Project  Mercury  astronauts  were  tested 

L'  o  eOiR  ..i.ions  o!  i)r>,s..ure  suit  iitflation:  0  psi  and  5  psi.  Under 
5  psi  co.'.ditioa,  react  times  increased  significantly  as  did  the'  fre- 
('i.e.-icy  o:  i.'...  ti-;'.  t  actuation. 
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ton,  R..:;::  i95U  .UU^TIf  E  a:e)  impact 

(Re.ii.  ...c, ,  E.-.l,..  .'.du  ison-iv'es  1  ey  pnolishing  Co.,  Inc.,  1953)  Lib  Cong.  Card 

/.’o  .  5o-5v  j3 

.'.EJ'J.v'.CT ;  ,  it . irtluJe  cltapters  on  the  fv'llowing  subjects: 

,  :m  t  i  wu 

J.  ,  to.-y  S.sLv'  s  1  y  Found  in  >'..chinory 

5.  Fore  .  d  Vibrvition 


BEST  AVAILABLE  GORY 


6. 

7. 

8. 
9. 

10. 

11 . 
12. 
3. 
14. 


Ir....act 

Nonlinear  Vibration 

Mc.'.suroment;  Instruments  and  Analogs. 

Systems  with  T  o  Degrees  of  Freedom 

Numerical  Computation  of  Natural  Frequencies  for  Systems  with  Many 
Degrees  of  Freedom. 

Waves 

Vibrating  Beams  and  Related  Subjects 
.\na lysis  of  Control  Systems 

Fatigue 
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Burkhardt,  W.  1939  STURZ  AUS  DER  HOHE  (Dives  from  High  Altitude) 
Dcutsch.  z.  Cos.  Gcrichtl.  Med.  (Berlin)  30;  334-341 
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Burmeister,  H.  1939  DNTCRJSUCHUIIGEN  UBER  ANDERUNGEN  DER  OPTISCHEN  REAKTI0NS2EIT 
DES  MENSCHEN  BELM  EINWlRKEN  HOHER  FLIEHKRAFTE  (Investigations  of  Changes 
■  of  the  Optical  Reaction  Time  of  the  Human  under  the  Influence  of  Higher 
Accelera  t ion) 

Luf tfahrtmodizin  3:  277-284 

ABSTRACT:  In  centrif.-gal  tests  at  the  Institute  for  Research  in  Aviation 
Medicine  in  Berlin,  it  was  observed  that  subjects  exposed  to  high  flying  power 
seemed  transitorily  apathetic  and  that  their  reaction  to  external  stimuli  seemed 
inhibited  for  a  time.  Often  it  seemed  as  if  the  person  had  lost  control  over 
his  movements.  The  race  of  reaction  and  the  mef-al  process  appeared  disturbed 
and  retarded.  An  attempt  is  made  to  find  an  explanation  for  this  phenomenon 
by  a  study  of  eight  test  subjects.  The  change  in  optic  reaction  was  recorded 
in  17  tests  in  trie  centrifuga.  Focus  in  the  chest-back  direction  produ..cd  a 
slight  prolongation  of  the  reaction  time  and  a  slightly  increased  dissemination 
in  five  persons  at  4  g.  Forces  in  the  head-seat  direction  caused  a  prolonged 
reaction  time  and  increased  dissemination  at  three  g.  At  4.5  g,  these  changes 
were  more  evident  and  the  resulting  visual  disturbances  frequently  led  to  failure 
of  reaction. 
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Burns,  Neal  M. ,  Ralph  B.  Zirgler,  Rosalie  Noble,  and  Edmund  C.  Gifford  1960 
A  BIBLIOGR^yPHY  OF  PSYCKOPHYSIOLOGICAL  STUDIES  RELEVANT  TO  SPACE  AND 
ORBITAL  FLIGHT 

(U.S.  Naval  Air  Material  Center,  Philadelphia  12,  Pa.)  Weptask  Assignment 
No.  RAE  20C  030/2001/R005  01  002,  Problem  Assignment  No,  C04AE13-1. 

ASTIA  AD  246  414 

ABSTRACT:  This  report  is  a  listing  of  psychological,  physiological,  and 
environmental  reports  pertinent  to  man's  role  in  space  and  orbital  flight. 

Five  hundred  and  eight- two  entries  are  provided  on  3  x  5  Inch  file  cird 
forms  with  the  content  of  the  report  indicated  by  the  category  into  which  it 
is  placed.  The  literature  review  for  this  bibliography  was  completed  in 
April  1960. 


Bums,  N.M.  and  R.L.  Burdick  1961  COCKPIT  DESIGN  STUDIES:  STANDARD  COCKPIT 
MOCKUP,  PRESSURE  SUIT  MOBILITY.  II.  THE  PROJECT  MERCURY  SUIT. 

(Naval  Air  Material  Center,  Philadelphia,  Pa.)  NAMC-ACEL-443 ,  21  Feb.  1961. 
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Burns,  0.  1926  V.'ESEN  Uhl)  BEKAMPFUiIG  DER  SEE-  UND  LUFTKRANKHEIT  (Cause  and 

Treatment  of  Sea  and  Air  Sickness) 

Mi'inchener  meciizinischc  Wochcnschrift  (Munich)  73(24)  :977-979. 

ABSTRACT:  The  writer  bears  out  his  contention  that  the  essential  disturbance 
of  the  physiological  equilibrium  which  occurs  in  the  production  of  sea  and  air 
sickness  is  abnormal  vestibular  stimulation.  By  turning  the  individual  experi¬ 
mented  with  to  right  and  left  about  a  vertical  axis  on  Barany's  chair  with  his 
head  uf«<?ards,  bent  backwards  or  inclined  towards  the  shoulder,  he  has  succeeded 
in  accurately  simulating  the  various  gyrations  of  a  ship  at  sea.  It  was  found 
that  those  who  rapidly  became  sick  at  sea  soon  echibited  pallor,  perspiration, 
and  sickness,  whereas  in  those  who  were  "good  sailors"  these  disagreeable 
phenomena  remained  absent. 

This  method  supplied  the  important  possibility  of  undertaking  therapeutic 
experiments  against  sea  sickness. 

Sea  sickness  is  the  result  of  an  abnormal  reflex.  The  sensory  limb  of  the  reflex 
arc  is  formed  by  the  kinaes the  tic ,  vestibular  and  optical  paths.  These  are  in 
close  alliance  and,  in  conjunction  iwth  the  coOordination  centre,  constitute 
physiological  equilibrium. 
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With  this  process  there  is  a  corresponding  subconscious  realisation  in  the 
cerebral  cortex  of  the  attitude  of  the  body  in  space.  The  vago-sympa thetic 
centres,  with  their  afferent  branches  especially  those  in  the  blood-vessels 
and  stomach,  form  the  motor  segment  of  the  arc.  This  reflex  arc  can  be 
influenced  by  therapeutic  measures  at  five  places: 

1.  At  the  sensory  part. 

2.  At  the  reflex  |centre. 

3.  At  the  motor,  that  is  to  say  the  vaso-motor  nucleus. 

4.  At  the  afferent  branch  of  the  vagus  to  the  stomach. 

5.  At  the  stomach  itself. 

(J.  Larvng.  &  Otol.  42:127-128  (1927) 
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Burnett,  Hal  A.  1948  EARLY  EVALUATION  OF  BUST  INJURY 
The  Military  Surgeon  103:275-278,  Oct.  1948. 


ABSTRACT:  Blasts  from  high  caliber  missiles  produce  bizarre  symptoms  and 
signd  in  a  surprising  number  of  instances.  Careful  evaluation  of  each  case 
will  prevent  mishandling  and  contribute  to  the  welfare  of  the  patient. 
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Bums,  W.  1960  REPORT  OF  THE  ANNUAL -^EET1NG  OF  THE  UNITED  STATES  ARMED 
FORCES  -  NATIONAL  RESEARCH  COUNCIL  COMMITTEE  ON  HEARING  AND  BIO¬ 
ACOUSTICS  HELD  IN  WASHINGTON,  15-16  NOVEMBER,  1960. 

(Royal  Naval  Personnel  Research  Committee,  MRC ,  London,  England.) 

RNP  61/1003,  HES  41,  April  1961. 

ABSTRACT:  A  summary  report  of  the  annual  meeting  of  the  Council  of  the 
Armed  Forces-National  Research  Council  Committee  on  Hearing  and  Bioacoustics 
is  presented.  Major  topics  considered  at  this  meeting  are:  1)  community 
noise  problems  resulting  from  turbojet  transport  aircraft,  the  psycho¬ 
acoustic  problems  following  the  wide  incidence  of  noise  peculiar  to  these 
engines,  and  criteria  for  acceptable  maxima  of  jet  noise  exposure  for 
tolerability  in  residential  areas;  2)  assessment  of  noise  exposure  for 
avoidance  of  hearing  loss;  3)  acoustic  implications  of  space  travel;  and 
4)  problems  of  vibration  as  an  environmental  factor.  (Tufts) 
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Burns  tine,  Murray  1962  STEERING  WHEEL  IMPACT 
In:  Impact  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a  Comprehensive 
Chronological  Bibliography.  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  135-140 

ABSTRACT:  This  paper  deals  with  the  manner  in  which  automobile  steering  wheels 
have  been  observed  to  deform  when  impacted  by  occupants.  The  steering  wheel 
assemblies  discussed  were  removed  from  automobiles  Involved  in  fatal  high 
collisions.  Reconstruction  of  the  collision  events  utilizing  body  vehicle  and 
injured  occupant  measurements  indicates  that  the  steering  wheel-mast  jacket 
assembly  is  often  forced  from  its  design  position  and  later  impacted  by  occupants 
at  unfavorable  angles.  Examples  of  the  various  modes  with  which  occupants 
strike  the  wheel  are  given.  The  deformation  observed  indicates  that  static 
testing  of  design  prototypes  is  not  realistic.  The  need  for  radial  energy 
absorption  characteristics  is  demonstrated.  Bruising  observed,  due  to  local  high 
unit  bearing  or  contact  pressures,  can  be  reduced  by  Increasing  the  projected 
area  of  the  steering-wheel  rim. 
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Burt,  A.  S.  1945  ANNOTATED  BIBLIOGRAPHY  ON  THE  PHYSIOLOGICAI  EFFECTS  OF 
ACCELERATION  IN  AIRCRAFT  (U.S.  Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.)  Project  No.  X-610  (Av-312-h)  Rept.  No.  1,  1  Sept. 

1945.  ASTIA  ATI  173  271 

ABSTRACT:  This  bibliography  was  compiled  from  the  literature  available  in  the 
Bureau  of  Medicine  and  Surgery,  Washington,  D.  C.,  the  Technical  Information 
Section  of  the  Bureau  of  Aeronautics,  and  the  files  of  the  medical  department, 
NAS,  Pensacola.  For  the  most  part,  it  includes  only  the  classified  reports 
which  have  been  issued  on  the  subject,  no  attempt  having  been  made  to  cover 
the  open  literature  which  has  already  been  very  adequately  listed  in  "A 
Bibliography  of  Aviation  Medicine"  by  E.  C.  Hoff  and  J.  F.  Fulton,  Chas  .  C. 
Thomas,  Springfield,  Ill.,  1942,  and  in  the  supplemental  bibliography  by  P. 

M.  Hoff,  E.  C.  Hoff, and  J.  F.  Fulton,  ibid.,  1944,  and  reviewed  by  Ham  (2). 

The  papers  are  so  arranged  as  to  present  a  logical  development  of  the  subject 
matter  rather  than  bv  author  or  chronology.  A  subject  and  an  author  index 
are  included  to  aid  in  locating  individual  references,  also  an  index  by 
issuing  agency.  While  many  of  the  sections,  particularly  the  one  on  decelera- 
tive  forces  in  crashes,  are  known  to  be  very  incomplete  and  some  of  the 
classifications  are  admittedly  arbitrary,  it  is  hoped  that  this  compilation  of 
material,  which  has  for  the  most  part  not  been  previously  reviewed,  will  be 
of  aid  in  further  research  on  acceleration. 
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Burton,  A.C.  1944  RATES  OF  FREE-FALL  AJJID  OF  OPEN  PARACHUTE  DESCENT 
FROM  HIGH  ALTITUDES . 

Proc.  Assoc.  Comm.  Aviation  Med.  Research.  Appendix  G,  14  July  1944 


Burton.  R-R-.  W.P.C.  Richards  and  A.H.  Smith.  1963  PATHOLOGY  OF  CHRONIC 

ACCELERATION.  (Paper,  Aerospace  Medical  Association  34th  Annual  Meeting 
April  29-May  2,  1963,  Statler  Hilton  Hotel,  Los  Angeles,  Calif.) 


ABSTRACT:  Chronic  acceleration  produced  by  centrifugation  is  a  highly  lethal 
treatment.  When  growing  chickens  are  exposed  to  an  accelerative  force  of  2.5 
G,  about  half  of  them  die  in  eleven  days  -however,  the  mortality  curve  is  not 
a  smooth  exponential  relationship.  Resistance  to  chronic  acceleration  require 
a  true  physiological  adaptation,  and  the  factors  involved  in  that  adaptation 
are  heritable.  After  five  generations  of  selection  (on  the  basis  of  survival) 
for  resistance  to  chronic  acceleration,  the  exposure  to  2.5  G  leading  to  a  50 
per  cent  mortality  is  increased  to  60  days. 

When  animals  dying  during  chronic  acceleration  are  examined  post-mortem,  a 
variety  of  pathological  changes  are  evident -however ,  none  is  present  syste¬ 
matically.  It  seems  likely  that  several  pathologies  are  involved  in  chronic 
acceleration  death.  Recent  routing  examination  of  centrifuged  birds  has 
indicated  about  25  externally  observable  items  which  change  in  some  birds 
during  chronic  acceleration,  including;  general  appearance;  evidence  of  normal 
nutrition;  posture  and  locomotion;  and  reflexes.  When  these  were  graded  on 
a  +. (normal),  or  2.  (abnormal)  basis,  a  score  varying  from  +20  to  -20  was 
obtained.  On  the  basis  of  rate  of  development  of  symptoms  (zero-time  being 
the  onset  of  symptoms,  rather  than  start  of  centrifugation)  the  birds  can 
be  divided  into  five  groups.  Aerospace  Med.  34(3): 249,  March  1963. 
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Bushnell,  D.  1949-1956  ORIGIN  AND  OPERATION  OF  THE  FIRST  H0LL0M\N  TRACK. 
VOLUME  I.  HISTORY  OF  TRACKS  AND  TRACK  TESTING  AT  TIE  AIR  FORCE  MISSILE 
DEVELOPMENT  CENTER,  HOLLOMAN  AIR  FORCE  BASE,  NEW  MEXICO,  1949-1956 
(Air  Force  Missile  Development  Center,  Holloman  Air  Force  Base,  N.  Mex.) 
ASTIA  AD-231  907 

CONTENTS : 

Origin  of  the  Holloman  high-speed  track 

Beginnings  of  track,  testing -  - 

Planning  and  construction  of  the  original  Holloman  track 
Aeromedical  experiments  on  the  Holloman  track:  1953-1956 
Track  administration  and  development 
Administration  of  the  Holloman  high-speed  track 
The  development  of  Sleran 
Project  6876,  track  facility  development 
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Military  hardware  on  the  3550  ft  track,  1950-1956 
The  Snark  program  on  the  Holloman  crack  195C  1952 

Project  Sleighride  (March  1952-Pebruary  1954) 

Q-2  acceleration  tests  (September-October  1952) 

OQ-19  launchings  (December  1952-February  1955) 

MX-1601,  Jet  vane  control  tests  (February  1953-Septetnber  1954) 
Matador  recovery  system  teats  (July  1953-March  1956) 

B-58  flutter  model  testing  (July  1954-March  1955) 

Acceleratiopl  tests,  flight  control  components  (January  -March  1955) 
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Bushnell,  D.  1958  HISTORY  OF  RESEARCH  IN  SPACE  BIOLOBY  &  BIODYNAMICS  AT 
AIR  FORCE  MISSILE  DEVELOPMENT  CENTER,  HOLLOMAN  AFB,  1946-1957.  (Air 
Force  Missile  Development  Center,  Holloman  AFB,  New  Mexico).  Dec.  1958. 


ABSTRACT:  Subjects  discussed  include;  Subgravity  studies,  deceleration  and 
windblast  experiments,  Daisy  track  tests.  Project  Man  High,  cosmic  radiation 
studies,  aircraft  crash  forces,  and  tolerance  to  total  pressure  changes. 
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Bushnell,  David  1958  RESEARCH  ACCOMPLISHIIENTS  IN  BIODYNAMICS:  DECELERATION 
AND  IMPACT  AT  THE  AIR  FORCE  MISSILE  DEVELOPMENT  CENTER,  1955-1958 
(Air  Force  Missile  Deyelopment  Center,  Holloman  AFB,  New  Mexico)  Oct.  1958 
ASTIA  AD  208  015 

ABSTRACT:  Dr.  David  Bushnell,  of  the  Air  Force  Missile  Development  Center's 

Historical  Office,  presents  a  carefully  documented  account  of  the  successes  and 
failures  encountered  in  biodynamics  research  programs  other  than  escape  physiology. 
He  has  endeavored  to  place  these  accomplishments  within  the  larger  context  of  such 
work  undertaken  elsewhere  by  the  United  States  Air  Force,  the  United  States 
Navy,  industrial  corporations  and  academic  institutions  of  the  United  States, 
plus  some  consideration  c'  related  efforts  in  Canada,  Germany,  and  the  Soviet 
Union. 
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Bushnell,  D.  1960  THE  BEGINNINGS  OF  GUIDANCE  SYSTEM  TESTING  AT  THE  AIR 
FORCE  MISSILE  DEl^  PMENT  CENTER,  H0LL01«ttN  AIR  FORCE  BASE,  NEW  MEXICO 
1955-1959  (Air  For''  w'ssile  Development  Center,  Holloman  Air  Force  Base, 
N.  Mex.)  ASTIA  AE  .  -08 


CONTENTS; 

Development  of  the  Ro. '  man  mission  In  guidance  testing 
Guidance  and  control  .ting  on  the  Holloman  track 
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Busit,  S.  N.  1960  LABYRINTHINE  VESTIBULAR  FUNCTION  AND  TESTING 
METHODS.  Arch.  Otolaryngol.  72  (1):  2-10 

ABSTRACT:  After  a  detailed  description  of  the  vestibular  apparatus,  the 
author  discusses  the  problem  of  quantitatively  and  qualitatively 
estimating  the  vestibular  function.  This  problem  is  reflected  in  the 
maze  of  techniques  and,  more  importantly,  in  the  divergent  attitudes 
of  established  investigators  toward  these  methods.  The  techniques 
used  in  evaluating  the  vestibular  apparatus  are  as  follows: 

1.  Caloric  stimulation 

A.  Minimal 

B.  Cold  Air 

C.  Mass 

D.  Alternate  hot  and  cold 

2.  Rotation 

A .  Barany 

B.  Cupulometry 

3.  Fistula  teat 

4.  Galvanic  stimulation 

5.  Optokinetic  nptagmus 

6.  Postural  tests. 
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Busnengo,  E.  1961  BEHAVIOR  OF  THE  ELECTROCARDIOGRAM  OF  SUBJECTS  SUBJECTED 
TO  ACCELERATION  ALONG  VARIOUS  BODY  AXES. 

Rev.  Med.  Aero  (Paris)  2:25-27,  Dec.  1961  (Fr) 
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Busse,  E.  W.  PSYCHOPHYSIOLOGICAL  MECHANISMS  OF  STRESS 

(Duke  University  School  of  Medicine,  Durham,  N.  C.) 

Proj.  9778,  Contract  AF  49(638)-354;  AFOSR,  DLS,  RPO  -  805 

ABSTRACT:  This  research  covers  the  development  of  multiple- focused  techniques 
for  the  investigation  of  the  neurophysiological,  neurohormonal ,  and  psychophysiolo 
gic  mechanism  underlying  the  stress  response  capability  of  human  beings.  It  will 
involve  the  identification  of  and  focusing  on  specific  physiologic  and  psychologic 
factors  in  order  to  evaluate  the  interaction  of  specific  emotional,  neurohonoanal , 
and  neurophysiologic  factors.  The  ultimate  aims  are  to  establish  techniques 
applicable  to  the  evaluations  of  human  tolerance  to  stressors  of  any  type,  and  to 
formulate  methods  for  altering  human  response  to  stressful  situation. 
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Busaeling,  J.  P.  1959  A  THEORY  OF  SMALL  DEFORMATIONS  OF  SOLID  BODIES. 

(U.S.  Air  Force  Office  of  Scientific  Research,  Washington,  D.C.) 

AFOSR  TN  59-605  9  Feb.  1959;  ASTIA  AD-238  419. 

ABSTRACT:  A  theory  is  presented  which  is  capable  of  giving  a  mathematic 
decription  of  the  following  phenomena  observed  in  the  deformation  and  heating 
of  solid  bodies:  thermal  stresses,  thermoelastic  damping  of  vibrations, 
dynamic  and  static  moduli,  Bauschlnger  effect  and  other  anisotropic  hardening 
phenomena  in  plastic  deformation,  primary  creep  preceding  the  secondary  stage 
of  steady  creep  under  constant  stress,  creep  recovery  and  stress  relaxation. 
The  variational  principles  of  thermoelasticity,  creep  and  of  the  theories  of 
plasticity  are  all  derived  from  one  thermodynamic  variational  principle  which 
is  formulated  with  the  aid  of  the  entropy  displacement  field  Introduced  by 
Biot.  Thermoelajtic  damping  of  bending  vibrations  of  beams  and  creep  damping 
of  pure  shear  vibrations  are  considered  in  some  detail.  (AUTHOR) 


691 

Busyrev,  A.  1962  SCIENCE  AND  TECHNOLOGY  IN  THE  WORLD. 

Sovetskaya  Avlatsiya.  Issue  Nr.  142  (3312),  19  June  1959,  p.  4,  col.  3-4. 
(Translated  by  Translation  Services  Branch  Foreign  Technology  Division, 
Wright-Patterson  AFB,  Ohio)  Rept.  No.  FTD-TT-61-255/H-2  11  Jan.  1962; 

ASTIA  AD-271  867. 


ABSTRACT:  Briefly  discusses  training  of  flight  surgeons  and  present  experimenta 
tion  inteided  to  increase  protection  for  pilots  of  high-speed  and  high-altitude 
aircraft.  (CARI) 
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Butz,  J.S,,  Jr.  1958  ORBITAL  RE-ENTRY  WILL  INTENSIFY  DEMANDS  ON  STRUCTURES 
Aviat.  vi.  68:50-51,  53,  55,  57,  59,  Apr.  21,  1958 

ABSTRACT:  Outlines  main  structural  problems  faced  in  proposals  for  Dyna  Soar, 
an  orbital  bomber. 
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Bucz,  J.S  ,  Jr.  1958  RADICAL  CONFIGURATIONS  MAY  FIND  ROLE  IN  PUSH  TOWARD 
SPACE  FLIGHT 

Aviat.  68:48-49,  51,  52,  Feb.  24,  1958 

ABSTRACT:  Wedge-shaped  fuselages  and  biplane  and  triplane  wing  arrangements 
may  be  used  at  hypersonic  speeds,  such  as  those  that  might  be  attained  in 
re-entry  from  space,  to  raise  lift-drag  ratios  to  acceptable  values. 
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Buy»,  E.  1924  CONTRIBUTlOw  A  L 'ETUDE  DU  NYSTAGMUS  OCUIAIRE  DE  LA  ROTATION  CHEZ 
L 'HOMME  (CONTRIBUTION  TO  THE  STUDY  OF  OCULAR  NYSTAGMUS  BY  ROTATION  TO  MAN) 
Rev,  d'Oto-Neuro-Ocul.  2,  641,  721  (1924);  3,  10,105,  2  pi.  (1925). 
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Byford,  G.  H.,  &  P.  Howard  1956  THRESHOLD  DETERMINATION  TECHNIQUES  ON  THE 
HUMAN  CENTRIFUGE.  (RAF,  Institute  of  Avia.  Med.,  Famborough) 

FPRC  Memo  75. 


\  Byford,  G.  H.  and  P.  Howard  1958  THE  DISTRIBUTION  A'T)  ACCURACY  OF  "G"  IN 

A  HUMAN  CENTRIFUGE.  (RAF,  Instit.  of  Aviat.  Med.,  Famborough,  Eng.) 
FPRC  Memo  97,  Sept.  1958. 


ABSTRACT;  The  errors  encountered  in  the  production  and  measurement  of  "g" 
forces  in  a  human  centrifuge  are  examined  from  the  point  of  view  of  the  definition 
of  the  basic  unit  "g",  and  of  the  spatial  distribution  of  forces  within  the  car. 
Theoretical  equations  are  developed  for  this  distribution  and  specific  evalua¬ 
tions  made  for  absolute  and  %  errors  in  the  R.A.F.  Institute  of  Aviation 
Medicine  centrifuge.  The  theoretical  results  are  confirmed  by  measurements, 
and  an  analysis  made  of  the  centrifuge  performance  under  normal  operating 
conditions.  It  is  suggested  that  standardised  measurement  techniques  could 
be  adopted. 
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Byford,  G.  H.  1959  INSTRUMENTATION  AND  THE  HUMAN  CENTRIFUGE. 

(RAF,  Institute  of  Aviation  Medicine,  Farnbo  .-ough ,  England;  North  Atlantic 
Treaty  Organization,  Advisory  Group  for  Aeronautical  Research  &  Development; 
Aero-Medical  Panel;  Aachen,  Germany)  Sept.  1959 
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Byford,  G.  H.  1961  ACCELERATION  RESEARCH  PROGRAM  IN  GREAT  BRITAIN. 

(Paper,  Panel  on  Acceleration  Stress  of  the  Armed  Forces-NRC  Committee  on 
Bio-Astronautics,  6-11  March  1961,  NASA  Ames  Research  Ctr.,  Moffett  Field, 
Calif.) 
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Byford,  G.  H.  1961  INSTRUMENTATION  AND  THE  HUMAN  CENTRIFUGE.  In  Bergeret, 
P.,  ed.,  Bto-Assay  Techniques  for  Human  Centrifuges  and  Physiological 
Effects  of  Acceleration.  (London,  New  York,  Paris:  Pergamon  Press,  1961). 
AGARDograph  4d.  Pp.  42-51. 
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Byford,  G.  H.  1961  EYE  MOVEMENTS  AND  THE  OPTOGYRAL  ILLUSION. 

(RAF  Institute  of  Aviation  Medicine,  Famborough)  Rept  no.  FPRC/1174, 

4  April  1961,  ASTU  AD-279662 

ABSTRACT:  The  visual  sensations  accompanying  angular  acceleration  of  a 
subject  whose  field  of  view  is  restricted  to  objects  known  to  be  rotating 
with  him,  may  be  divided  as  follows: 

1.  A  small,  initial  apparent  displacement-usually  less  than  10°  -  of 

the  fixation  target  with  respect  to  the  subject,  in  the  same  direction  as  the 
sensation  of  rotation.  This  displacement  is  accompanied  by  a  movement  of  the 
eyes  of  a  magnitude  and  direction  which  could  reasonalby  be  held  to  account 
for  its  presence.  The  sensation  is  almost  invariably  present  following 
impulsive  stimulation  of  the  labyrinth,  but  is  difficult  to  detect  during 
low  steady  state  accelerations. 

2.  A  smoothly  continuous  indirectional  motion,  of  approximately  the  same 
duration  and  in  the  same  direction  as  the  sensation  of  rotation,  about  an 
axis  coincident  with  that  of  the  stimulus.  No  evidence  was  disclosed  which 
would  support  a  hypothesis  that  this  visual  sensation  could  be  connected,  by  a 

cause  and  effect  relationship,  with  nystagmus  of  the  eyes.  The  phenomenon 
may  be  present  (a)  in  a  subject  whose  eye  is  incapable  of  producing  nystagmus; 
(b),  under  conditions  when  nystagmus  is  absent;  and  (c)  in  subjects  observing 
a  target,  the  image  of  which  cannot  move  with  relation  toe  the  retinal  recptors. 
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Byford,  G.  H.  1961  EYE  MOVEMENTS  AND  THE  OPTOGYRAL  ILLUSION 
J.  of  Aerospace  Medicine  32(3): 224,  March  1961. 


ABSTRACT:  The  optogyral  illusion  has  been  the  subject  of  considerable 

interest  in  both  clinical  and  aviation  medical  spheres.  There  is  a  diversity 
of  opinion  on  the  role  which  nystagmic  movemjnts  of  the  eyes  play  in  this 
phenomenon;  some  roaint-iining  that  the  illusion  results  from  the  passage  of 
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images  across  the  retina  during  nystagmus  and  others  that  these  movements 
of  the  eyes  play  no  part  in  the  production  of  the  illusion.  Experiments  have 
been  conducted  with  a  view  to  establishing  the  existence  or  otherwise  of  a 
correlation  between  ocular  nystagmus  and  the  optogyral  illusion.  A  vestibular 
stimulation  was  provided  by  a  servo  controlled  rotating  chair;  the  subject 
being  rotated  about  a  spinal  axis  in  the  normal  seated  position.  Eye 
movements  were  measured  by  means  of  a  contact  lens  and  photoelectric  cell, 
with  a  sensitivity  of  not  lews  than  1  minute  arc  of  eye  rotation  per  cm.  of 
trace  deflexion.  In  addition,  qualitative  experiments  were  used  to  examine 
the  illusion  whilst  an  immovable  image  was  maintained  on  the  retina.  No 
evidence  was  found  which  would  support  the  hypothesis  that  nystagmic  eye 
movements  play  any  part  in  the  production  of  the  optogyral  illusion.  It 
is  suggested  that  the  eye  movements,  and  sensations  of  rotation,  are  separate 
effects  which  stem  from  the  same  cause. 
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Byford,  G.  H.  1962  THE  FIDELITY  OF  CONTACT  LENS  EYE  lOVEMENT  RECORDING 
Optica.  Acta . .  9:3,  1962 

ABSTRACT;  The  fidelity  with  which  a  contact  lens  may  follow  horizontal  move- 
ments  of  the  eye  is  examined  under  steady  state,  or  fixation,  conditions  and 
also  in  the  presence  of  normal  optokinetic  nystagmus.  During  fixation  no 
relative  displacement  between  lens  and  eye  could  be  demonstrated  for  eye 
deflections  less  than  30  arc,  and  oply  small  differences  ever  the  test  range, 
±9°.  Simultaneous  photoelectric  and  high  speed  cine  recordings  of 
optokinetic  nystagmus  showed  that  the  lens  may  be  used  with  accuracy  for 
this  purpose.  A  possible  mechanism  of  lens  movement  is  discussed. 
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Byford,  G.  H.  1963  EYE  MOVEMENTS  AND  THE  OPTOGYRAL  ILLUSION 
Aerospace  Medicine,  32(2): 119-123. 

ABSTRACT.:  The  visual  sensations  accompanying  angular  acceleration  of  a  subject 
whose  field  •  view  is  restricted  to  objects  known  to  be  rotating  with  him, 
may  be  divided  as  follows:  A  small,  initial  apparent  displacement  --  usually 
less  than  lO'^  --  of  the  fixation  tartlet  with  respect  to  the  subject,  in  the 
same  direction  as  the  sensation  of  rotation.  This  displacement  is  accompanied 
by  a  movement  of  the  eyes  of  a  magnitude  and  direction  which  could  reasonably 
be  held  to  account  for  its  presence.  The  sensation  is  almost  invariably 
present  following  impulsive  stimulation  of  the  labyrinth,  but  is  difficult 
to  detect  during  low  steady  state  accelerations. 


A  smoothly  continuous  unidirectional  motion  of  the  fixation  target,  of  approxi¬ 
mately  the  same  duration  and  in  the  same  direction  as  the  sensation  of  rotation, 
about  an  axis  coincident  with  that  of  the  stimulus.  No  evidence  was  disclosed 
which  would  support  a  hypothesis  that  this  visual  sensation  could  be  connected, 
by  a  cause  and  effect  relationship,  with  nystagmus  of  the  eyes.  The  phenomenon 
may  be  present  (a)  in  a  subject  whose  eye  is  incapable  of  producing  nystagmus; 

(b)  under  conditions  when  nystagmus  is  absent;  and  (e)  in  subjects  observing  a 
target,  the  image  of  which  cannot  move  with  relation  to  the  retinal  receptors. 
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Byrne,  W.  A.  1943  Fi.NAL  REPORT  ON  TEST  OF  ANT1-"G"  DEVICES  UNDER  SIMULATED 

COMBAT  CONDITIONS.  Proof  Dept.  AAF  Proving  Ground  Command,  (Eglin  Field) 
Serial  No.  4-43-40.  AAF  Board  Project  No.  (M-4)205.  3  Nov.  1943 

ABSTRACT:  (a)  Pilots  wearing  an  anti-’’g"  suit  have  a  definite  tactical  advantage 

over  those  not  protected  in  combat.  They  are  also  less  fatigued. 

(b)  Guns  can  be  fired  without  difficulty  under  as  much  as  8.8  "g" . 

(c)  The  Berger  Bros.  GPS  is  definitely  superior  to  the  Clark-Wood  AOS. 

(d)  The  instrument  vacuum  pump  installation  is  more  satisfactory  than  the 
Cornelius  Air  Compressor  installation  from  the  standpoint  of  reliability, 
ease  of  installation  and  maintenance,  and  adequacy  at  altitude. 

(e)  Photographs  of  GPS  and  AOS  are  incluued. 
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Byrnes,  V.A.  1942-43  EYE  PROBLEMS  IN  COMBAT  AVIATION. 

Tex.  St..  J.  Med.,  38:399-402 


ABSTRACT;  Discusses  particularly  the  problems  of  night  vision  and  dark 
adaptation.  Brief  discussion  of  acceleration  problems:  Blacking  out  under  g 
occurs  when  the  force  is  greater  than  4  g..  Loss  of  consciousness  occurs  be¬ 
tween  5  and  8  g.  Devices  tc  prevent  this  are  not  satisfactory  because  of  their 
bulk.  Crouching  raises  the  black-out  threshold  about  2  g.  If  the  pilot  could 
lie  prone,  he  could  withstand  a  force  of  10  g.  Retinal  hemorrhage  may  be 
caused  by  negative  g.  (CARI)  ' 


Byrnes,  V.  A.  1951  VISUAL  PROBLEMS  OF  SUPERSONIC  SPEEDS. 
Amer.  J.  Ophth.  34(2) : 169- 177 ,  Feb.  1951. 


ABSTRACT:  Some  of  the  visual  problems  of  supersonic  speeds  have  been  discussed. 
The  optical  effect  of  the  shock  wave  and  the  effect  of  slanting  surfaces  on 
incident  light  have  been  pointed  out.  The  effects  of  vibration  on  the  eye  and 
the  effect  of  the  delay  in  visual  perception  have  been  mentioned.  The 
restricting  visual  effect  of  acceleration  on  the  maneuverability  of  supersonic 
craft  has  been  reviewed.  Possible  effects  of  temperature  and  high  speed 
escapes  on  the  eyes  have  been  pointed  out.  These  will  all  be  factors  relating 
to  the  use  of  the  eyes  in  flying  the  very  hign  speed  aircraft  of  the  future. 
(AUTHOR) 


ACCELERATION 


Cabanon,  A.  1961  THE  CENTRIFUGE  OF  THE  AIR  TEST  CENTER  OF  BRETIGNY. 

(Paper,  Panel  on  Acceleration  Stress  of  the  Armed  Porces-NRC  Committee  on 
Bio-Astronautics,  6-11  March  1961,  NASA  Ames  Research  Ctr.,  Moffett  Field, 
Calif.) 


Caidin,  M.,  &G.  Caidin  1962  THE  FORCES  OF  GRAVITY 

In  Aviation  and  Space  Medicine.  Man  Conquers  The  Vertical  Fronti^ 
(New  York:  E.  P.  Dutton  &  Co . ,  Inc.,  1962)  Chapter  10 
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Caidin,  M,  and  B.  Caidin  1962  AVIATION  AND  SPACE  MEDICINE;  M^  CONQUERS  THE 
VERTICAL  FRONTIER 

(E.P.  Dutton  &  Co.,  Inc.,  New  York,  1962,  21^  pp.) 


ABSTRACT:  This  treatise  on  aviation  and  space  medicine  is  illustrated  with  many 
photographs.  The  topics  discjssed  include  historical  aspects  of  aviation, 
medicine,  gravity,  vertigo,  high  altitude  flight,  oxygen  supply  during  flight, 
decompression  chamber  flight,  pressurization  and  pressure  suit,  and  e.scape  and 
survival. 
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Calkum,  F.  J.  and  R.  L.  Larkins  1959  DEFLECTION  OF  THE  HOLLOMAN  TRACK 
UNDER  STATIC  LOAD. 

(U.S.  Air  Force  Missile  Development  Center,  Holloman  AFB,  New  Mex.) 

Rept.  no.  AFMDC  TN-59-2.  ASTIA  AD  209  778 

ABSTRACT:  Measurements  were  made  of  the  deflection  of  the  AFMDC  track  under 
a  static  load  of  100,000  lbs  (approximately  five  times  the  weight  of  present 
day  sleds)  which  was  applied  to  the  track  at  2  adjacent  tie-down  points.  De¬ 
flection  of  the  rails  was  recorded  along  the  track  from  the  load  points  to  a 
point  at  which  no  deformation  could  be  measured  by  the  most  precise  survey 
methods.  Subsequent  observations  were  made  at  the  same  observation  points  to 
determine  the  rate  of  settlement  under  static  load  and  the  rate  of  recovery 
after  removal  of  the  load.  Under  the  influence  of  the  load  a  maximum  deflection 
of  .05  in.  was  observed.  The  deflection  was  smaller  than  .005  in.  at  a  distance 


240 


24  ft.  from  •  load  point.  Recovery  after  the  removal  of  the  load  vaa  alow  and 
incomplete.  (Author) 
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Cambeis,  L.  1963  BIBLIOGRAPHY  OF  IMPACT  ACCELERATION  LITERATURE. 

ANNEX  TO  SYNTHESIS  OF  IMPACT  ACCELERATION  TECHNOLOGY  FOR  AVIATION 
CRASH  INJURY  PREVENTION.  (PROJECT  SIAT). 

(U.S.  Army  Transportation  Research  Command,  Fort  Eustis,  Va.) 

TRECC91  TR  63-31B,  June  1963.  See  Miller,  C.O.  1963.  TRECOM  TR  63-31A. 

ABSTRACT:  This  report  was  prepared  by  Flight  Safety  Foundation,  Inc.,  New 
York.  It  contains  a  listing  of  approximately  900  references  related  to 
impact  acceleration  by  author  and  by  organization.  (CARI) . 
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Cameron,  G.R.,  R.H.D.  Short,  and  C.P.G.  Wakeley  1942  PATHOLOGIC  CHANGES 
PRODUCED  IN  ANIMALS  BY  DEPTH  CHARGES  Brit.  J.  Sure.  30:49-64 
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Cameron,  J.E,  1951  SEAT  ASSEMBLY  UPWARD  EJECTION  (Boeing  Airplane  Company 
Seattle  14,  Washington)  10  Sep.  1951,  ASTIA  ATI-131225  * 


714 

Cammack,  K.,  et  al .  1959  DECELERATION  INJURIES  OF  THE  THORACIC  AORTA. 

A.M'.A.  Archives  of  Surgery  79:244-251,  Aug.  1959 


SUMMARY:  An  attempt  has  been  made  to  explain  the  forces  concerned  in  deceleration 
injuries  of  the  thoracic  aorta  and  to  account  for  the  usual  sites  of  laceration 
on  a  physical  basis. 

We  have  stated  the  signs  and  symptoms  of  this  injury  and  have  urged  early  thora¬ 
cotomy  when  any  consideration  has  been  given  to  such  a  diagnosis.  (AUTHOR) 
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Campbell,  B.  J.  1961  A  COMPARISON  OF  AOTOMmVE  CRASH  INJURY  RESEARCH  SAMPLES 

WITH  COMPLETE  STATE  DATA. 

(Automotive  Crash  Injury  Research,  Cornell  University,  New  York,  N.  Y.) 

Feb,  1961 

DISCUSSION  AND  CONCLUSIONS:  The  hypothesis  of  tnis  study  is  that  ACIR  data 
adequately  represent  the  population  from  which  they  are  selected.  Oh  a  purely 
logical  basis  (with  no  reference  to  empirical  data),  the  nature  of  sampling 
procedures  employed  supports  this  contention.  The  attempt  to  supplement  this 
reasoning  with  empirical  data  produces  some  difficulties.  These  difficulties 
stem  from  the  fact  that  methods  employed  necessitate  demonstration  of  the  similar¬ 
ity  of  distributions,  and  tests  of  statistical  significance  cannot  very  well 
accomplish  this.  When  a  difference  Is  obtained,  the  hypothesis  of  similarity  is 
rejected,  but  when  the  opposite  happens,  and  no  significant  difference  Is  found, 
it  is  not  necessarily  correct  to  accept  the  hypothesis  of  similarity.  Falling 
to  reject  the  hypothesis  of  similarity  does  not  furnish  proof  that  there  Is 
similarity.  This  situation  Is  an  outgrowth  of  the  logical  foundations  on  which 
significance  tests  are  based.  Despite  these  difficulties,  the  fact  remains 
that  by  conducting  repeated  tests,  many  opportunities  were  furnished  during 
which  differences  between  ACIR  and  State  data  could  be  established.  Since 
substantial  differences  failed  to  emerge,  the  empirical  data  lend  support  to 
the  previously  mentioned  logical  basis  for  believing  the  samples  to  be  representa¬ 
tive.  In  this  study,  31  opportunities  were  afforded  for  detection  of  stable 
differences  between  ACIR  and  State  data,  and  in  only  four  cases  were  such 
differences  found.  Moreover,  in  at  least  two  of  these  four  cases.  It  was  clear 
that  there  were  reasons  for  the  significance  other  than  sample  Inadequacy. 

It  is  concluded  chat  ACIR  data  adequately  represent  comparable  accident  events 
in  the  areas  sampled.  (Author) 


Campbell,  B.  J.,  I.  Drllllen  et  al  1961  SUMMARY:  REPORT:  AUTOMOTIVE 
CRASH  INJURY  RESEARCH  OF  CORNELL  UNIVERSITY.  (1953-1961) 

(Automotive  Crash  Injury  Research,  Cornell  University,  New  York,  N.  Y.) 
3  April  1961 


717 

Campbell,  Eldbridge,  and  H.  Kuhlenbeck  1950  MORTAL  BRAIN  WOUNDS:  A  PATHOLOGI¬ 
CAL  STUDY  Journal  of  Neuropathology  9:139-149 


Campbell,  F.  J.  I960  THE  RELIABILITY  OF  ACCIDENT  AND  INJURY  SEVERITY 
RATING  PROCEDURES  USED  AT  ACIR. 

(Automotive  Crash  Injury,  Cornell  University,  New  York,  N.  Y.)  Dec.  1960 
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Campbell,  F.  J.  1961  THE  CONSISTENCY  OF  ACIR  ACCIDENT-INJURY  RELATIONSHIP 
IN  FOUR  STATES. 

(Automotive  Crash  Injury  Research,  Cornell  University,  N.  Y.)  June  1961 
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Campbell,  H.E.  1954  DECELERATION  AND  MOTOR  CAR. 
JAMA  154:1023,  March  20,  1954 


ABSTRACT:  The  motor  car  manufacturers  must  build  the  automobile  to  crash. 
An  active  program  resulting  in  safety  belts  for  every  motor  car  occupant 
can  save  more  lives  per  dollar  than  anything  else  we  can  do. 


721 

Campbell,  H.  E.  1956  REARWARD  SEATING  URGED  FOR  AIRLINE  USE 
Aviation  Week,  16  Jan.  1956 

722 

Campbell,  H.E.  1957  DETROIT  -  ACCEIERATION  AND  DEATH. 

Car  Life  4(2); 72-73.  Feb.  1957. 
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Campbell,  H.  E,  1959  HOW  CAN  WE  GET  SAFE  CARS? 

Rocky  Mountain  Medical  Journal(Denver)  56(l):41-47,  Jan.  1959. 

SUMMARY;  We  are  well  along  in  our  second  million  of  motorcar  dead.  The  Congress 
is  the  ultimate  expression  of  public  opinion.  We  have  had  years  of  clamor  and 
outcry,  and  still  we  cannot  get  automobiles  designed  for  safety.  The  Congress 
must  integrate  and  implement  the  many  people  who  know  that  highway  safety  is 
a  matter  of  motorcar  design,  and  who  have  the  Knowledge  and  the  desire  to 
bring  it  into  being.  (Author) 
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Campbell,  P.A.  1942  A  PRELIMINARY  REPORT  ON  THE  STUDY  OF  AIRSICKNESS . (Sch. 
Avia.  Med.  Randolph  AFB)  Proj.  No.  31,  Report  No.  1. 


-  243 


Campbell,  P.A.,  M.V.  Thomer,  A.  Hemingway,  F.E.  McDonough,  and  F.W,  Ogden 

1942  A  PRELIMINARY  REPORT  ON  THE  STUDY  OF  AIRSICKNESS  (NRC,  Canada,  Com. 
Avn.  Med.)  Report  No.  74,  1942 
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Campbell,  P,  A,  1952  HUMAN  ORIENTATION  DURING  TRAVEL  IN  THE  AEROPAUSE. 

In  White,  C.  S.  and  0.  0.  Benson,  Jr,,  eda..  Physics  and  Medicine  of  the 
Upper  Atmosphere.  A  Study  of  the  Aeropause  (Albuquerque,  N.  Mex.:  Univ. 
of  N.  Mex,  Press,  1952)  pp,  488-493. 

ABSTRACT:  Orientation  of  man  in  his  environment  involves  integration  of  stimuli 
received  from  the  visual,  the  kinesthetic,  and  the  vestibular  systems.  The 
normal  functioning  of  these  mechanisms  is  determined  by  the  following  limiting 
factors:  (1)  adequate  oxygenation  must  be  provided  for  unimpaired  performance 

of  the  brain  and  nerves;  (2)  abnormal  motions  such  as  spinning  and  tumbling 
should  be  avoided;  (3)  violent  or  prolonged  linear  and  (4)  gravitational  forces 
should  not  deviate  markedly  from  1  g.  The  paper  reviews  briefly  the  present 
status  of  experimental  research  on  human  reactions  under  conditions  where  the 
above  limitations  are  exceeded. 
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Campbell,  P.  A,  1952  MEDICAL  ASPECTS  OF  FLIGHT  ABOVE  THE  ATMOSPHERE 
J,  Am,  Med.  Assoc,  150(l):3-6 


ABSTRACT:  Flights  beyond  the  atmospheric  layer  of  the  earth  create  a  number 
of  physiological  problems  which  may  be  divided  into  the  following  main  cate¬ 
gories:  (1)  those  resulting  from  rapid  penetration  of  the  atmosphere  (high 

temperature  and  acceleration);  (2)  those  resulting  from  loss  of  the  life- 
sustaining  qualities  of  the  atmosphere  (oxygen,  nitrogen,  carbon  dioxide, 
and  water):  and  (3)  those  resulting  from  the  loss  of  protection  afforded  by 
the  filtering  qualities  of  the  atmosphere  (cosmic  and  ultraviolet  radiation, 
meteorites).  The  physical  and  physiological  factors  involved  are  briefly 
Summarized . 
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Campbell,  P.  A.  1952  KNOWN  AND  PREDICTED  PROBLEMS  OF  HUMAN  TRAVEL  IN  THE 

AEROPAUSE.  In  White,  C.  S,,  &  0.  0.  Benson,  Jr.,  eda..  Physics  and  Medicine 
of  the  Upper  Atmosphere,  A  Study  of  the  Aeropause  (Albuquerque,  N.  Mex.: 
Univ.  of  New  Mexico  Press,  1952)  p.  479 
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C«^>b€ll,  P.  A.,  1957.  SPACE  TRAVEL:  A  STMFOSIUM.  INTROOUCTION . 

J.  Aviation  Med.  28(5) :479-480. 

ABSTRACT:  Pr«s«ncs  two  graph*  plotting  altltud*  achlavaaenta  for  sixty 

yaars. 
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Campbell,  P.  A.  1958  ACHIEVEMENTS  OF  THE  PAST  YEAR 
J.  Aviation  Med.  29(7) ; 485-492 ,  July  1958. 

ABSTRACT:  Significant  events  of  the  year  1957-1958  in  the  field  of  space  travel 
are  reviewed.  Achievements  in  the  human  parameters  of  space  flight  are  also 
discussed,  including  accomplishments  in  acceleration,  speed,  duration  of  flight, 
altitude,  weightlessness,  and  temperature  control. 
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Campbell,  P.A.  1958  AVIATION  MEDICINE  ON  THE  THRESHOLD  OF  SPACE* 
A  SYOTOSIUM-- ACHIEVEMENTS  OF  THE  PAST  YEAR.  J.  Aviation  Mpd 
29(7);485-492.  July  1958.  - - - - 


ATTRACT:  Briefly  traces  with  charts  and  graphs  the  development 
of  aviation  medicine  toward  space  medicine  as  a  concomitant  of 
technological  development  increasing  speed's  and  altitudes  attain- 


Campbell,  P.  1958  HUMAN  LOGISTICS  FROM  THE  VIEWPOINT  OF  SPACE  TRAVEL. 

In  Alperin,  M.,  M.  Stem,  &  H.  Wooster,  eds..  Vistas  in  Astronautics: 
Proceedings  of  the  First  Annual  AFOSR  Astronautics  Symposium. 

(New  York:  Pergamon  Press,  1958)  Part  6,  Human  Factors.  Pp .  285-287. 


733 

Campbell,  P.  A.  1958  INTRODUCTION  TO  THE  PROBLEM  OF  ESCAPE  AND  RESCUE  DURING 
SPACE  OPERATIONS.  Proceedings  of  Second  International  Symposium  on  the 
Physics  and  Medicine  of  the  Atmosphere  and  Space.  Nov.  1958 
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Campbell,  P.  A.  1959  ESCAPE  AND  SURVIVAL  DURING  SPACE  OPERATIONS. 
Air  University  Quarterly  Review.  Winter  1958-1959 


Campbell,  P.  A,  1959  AVUTION  MEDICINE  ON  THE  THRESHOLD  OF  SPACE: 
GENERAL  CONSIDERATIONS 

Ann.  Intern.  Med..  50(6) : 1542-1549 ,  June  1959. 
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Campbell,  P.  A.  1959  PROGRESS  TOWARD  SPACE  FLIGHT 
Federation  Proc.  18(4) : 1255-1259 ,  Dec .  1959 . 
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Campbell,  P.  A.  1960  AVIATION  MEDICINE  TO  SPACE  MEDICINE  IN  FOUR  DECADES 
Mod.  Times  88( 1 1 ); 1245- 1253 ,  Nov.  1960 

ABST.1.'iCT:  The  medical  problems  which  have  accompanied  man's  progress  from 
aviation  to  space  flight  are  reviewed  and  discussed.  The  problems  of  anoxia 
and  ucroombolism  at  high  altitudes  have  been  solved  by  improvements  in 
oxygen  systems  and  oxygen-breathing  techniques  and  by  the  development  of 
pressurized  and  sealed  cabins.  New  airfoil  design  and  new  propulsion  methods 
have  reduced  the  excessive  vibrations  experienced  during  flight  at  the  speed 
of  sound.  The  intense  temperatures  generated  by  atmospheric  friction  have 
been  circumvented  by  improvements  in  materials,  design,  and  air  conditioning. 
Still  remaining,  however,  are  the  apparent  barriers  of  the  aeropause,  the 
Van  Allen  radiation  belts,  and  the  Newell  barrier  (radiation  from  high  speed 
penetration  of  the  sparsely  distributed  hydrogen  atoms  of  space).  Problems 
of  weightlessness,  launch  acceleration,  and  deceleration  and  heating  during 
re-entry  are  sdrious  but  solvable.  More  or  less  absolute  limitations  of 
space  flight  are  imposed  by  the  inability  of  matter  to  exist  at  a  speed-of- 
light  velocity  (according  to  the  theory  of  relativity)  and  by  the  distance 
which  can  be  traversed  in  an  acceptable  period  of  time  (thereby  curtailing 
the  distances  man  may  wish  to  go). 


Campbell,  P.  A.  1960  PROBLEMS  OF  LUNAR  COLONIZATION. 

In  Lectures  in  Aerospace  Medicine.  11-15  January  I960.  (School  of 
Aviation  Medicine,  USAF  Aerospace  Medical  Center,  Brooks  AFB,  Texas) 
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Campbell,  P.A.  1961  MEDICAL  AND  BIOLOGICAL  ASPECTS  OF  THE  ENERGIES 
OF  SPACE.  (  New  York:  Columbia  University  Press,  1961) 
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Cambridge  Instrument  Co.,  Inc.,  New  York,  N.  Y.  n.d. 

OMNIDIRECTIONAL  ACCELEROMETER,  DEVICE  9032,  INSTRUCTIONS  FOR  USE 
AND  CARE  OF. 
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Canfield,  A. A.,  A.L.  Comrey,  R.C.  Wilson  and  W.S.  Zimmerman.  1948  THE 
EFFECT  OF  INCREASED  POSITIVE  RADIAL  ACCELERATION  UPON  HUMAN  ABILITIES 
(PART  II:  PERCEPTUAL  SPEED  ABILITY)  (  Univ.  of  So.  Calif.,  Dept  of 
Psychol.)  Contract  No.  N6  ori  77,  Task  Order  3,  Sept.  1948 
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Canfield,  A.  A.,  A.  L.  Comrey  and  R.  C.  Wilson  1948  AN  INVESTIGATION  OF 
THE  MAXIMUM  FORCES  WHICH  CAN  BE  EXERTED  ON  AIRCRAFT  ELEVATOR  AND 
AILERON  CONTROLS.  (Univ.  of  Southern  Calif.,  Dept,  of  Psychology, 
Rept.  to  the  Office  of  Naval  Res.)  Contract  N60ri77,  Sept.  1948. 


Canfield,  A. A.,  Jr.  1949  THE  EFFECT  OF  INCREASED  POSITIVE  RADIAL  ACCELERATION 
ON  THE  SPEED  AND  ACCURACY  OF  REACHING  MOVEISNTS . 

(Dissertation,  University  of  Southern  California) 
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Canfield,  A.  A.,  A.  L.  Comrey,  and  R.  C.  Wilson,  1949  A  STUDY  OF  REACTION 

TIME  TO  LIGHT  AND  SOUND  AS  RELATED  TO  INCREASED  POSITIVE  RADIAL  ACCELERATION. 
J.  Aviat.  Med.  20(5) : 350-355 . 

CONCLUSIONS:  It  is  concluded  on  the  basis  of  the  experiment  reported  here  that 

the  reaction  time  to  both  light  and  sound  stimuli  becomes  significantly  longer 
under  conditions  of  increased  radial  acceleration.  The  superiority  of  reaction 
to  sound,  in  addition  to  the  known  failure  of  sight  at  crucial  G-levels,  suggests 
the  advisability  of  presenting  important  signals  to  the  pilot  in  the  auditory 
sense  modality  rather  than  the  visual.  This  is  especially  vital  in  those  cases 
where  such  signals  demand  emergency  action.  The  tremendous  speed  of  the  aircraft 
of  today  and  tomorrow  will  necessitate  action  to  conserve  every  split  second. 
Taking  steps  such  as  those  suggested  here  should  help  to  take  some  of  the  burden 
from  the  limiting  factor  in  aircraft  design  -  the  pilot. 
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Canfield,  A.  A,  et  al  1950  THE  EFFECT  OF  INCREASED  POSITIVE  RADUL 
ACCELERATION  UPON  DISCRIMINATION  REACTION  TIME. 

J.  Exper.  Psychol.  40(6) : 733-737,  Dec.  1950. 

ABSTRACT:  Twenty- three  volunteer  college  students  were  tested  on  the  human 
centrifuge  at  the  University  of  Southern  California  at  1,  3  and  5  g  (use  of  the 
Navy  Coverall  Type  Z-2  anti-g  suit  enabled  testing  at  5  g  with  no  physiological 
embarrassment) . 

The  test  problems  were  presented  on  a  panel  mounted  vertically  in  front  of  the 
subject.  He  was  to  move  a  toggle  switch  in  the  direction  that  a  red  light  lay 
from  a  green  one  on  this  test  panel.  A  small  white  light  in  the  center  served 
as  a  warning  light  and  the  test  stimuli  were  presented  from  1,5  to  2.5  seconds 
after  the  appearance  of  this  warning  light.  This  foreperiod  was  varied  from 
response  to  response  in  an  irregular  order.  Each  subject  was  given  six  experi¬ 
mental  trials  on  each  of  four  testing  days,  two  runs  each  at  1,  3,  and  5  g. 

Each  experimental  trial  lasted  about  fifteen  seconds,,  during  which  time  the 
subject  made  five  separate  responses. 


The  subject's  ability  to  make  discriminatory  reactions  was  impaired  significantly 
under  increased  positive  radial  acceleration  forces  of  5  g  in  the  first  few  trials 
for  the  first  couple  of  experimental  days  only,  ana  tnereaiter  was,  unaffected. 

Any  physiological  compensatory  mechanism  seems  unlikely,  and  the  impairment  is 
attributed  to  effects  of  novelty,  distraction  and  apprehension.  After  a  few 
exposures,  the  subject  functions  as  well  at  5  g  as  at  1  g. 


These  results  and  others  on  the  Spatial  Orientation  and  Perceptual  Spee^ 
(in  the  same  laboratory)  support  the  view  that  no  drastic  changes  in  me 
efficiency  occur  in  the  pilot  wearing  an  anti-g  suit  up  to  5  g,  i.e 
as  vision  is  maintained. 


a. 


Test 
htal 
a  long 


Further  research  is  needed  on  these  and  other  skills  under  conditions  o 
lengthened  exposure  and  increased  level  of  force  to  determine  if  some  c 
point,  short  of  unconsciousness,  does  exist  where  these  functions  might 
impaired.  (J.  of  Aviation  Medicine  23(2) : 204-205 ,  April,  1952) 
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Canfield,  A.  A.  1950 
REACHING  MOVEMENTS. 


THE  EFFECT  OF  POSITIVE  G  ON  THE  SPEED  A.ND  ACCURACY  OF 
Amer.  Psychol.  5(9):482 
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Canfield,  A.  A.  1950  THE  INFLUENCE  OF  POSITIVE  G  ON REACTION  TIME. 
Amer.  Psychol.  5(7):362. 
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Canfield,  A.  A.,  A.  L.  Comrey,  and  R.  C,  Wilson.  i9‘.J  T,;;:  1  N'.'i  i ,Mi  ■ 

CREASED  POSITIVE  G  ON  RK\CHK:G  MOVi  K.NTS. 

J.  Applied  Psychol.  37(3) : 230-235 

ABSTR.-\CT ;  From  the  results  of  this  exporin-.ent ,  u;..  i  r.;.-  S  su'-icct.'  ,  tei 
conclusions  about  the  effect  of  increa;;ed  positive  -.  o’i.il  acet  le;  tie 
ing  movonents  may  be  advanced.  Both  tlie  speed  an.d  aci'n-.icv  (if  r. 
at  increased  g  levels  are  seriously,  impaired ,  the  de.  ree  of  itapa  r  ,  i:  ■ 
roughly  equivalent  to  the  amount  of  force  imposed.  The  kin.estle.' :.  i  o  ci, 
ing  tiio  thrust  of  the  arm  under  normal  circumstances  .ire  in.'nlequ.' '  e  (. 
similar  accuracy  or  speed  under  radial  accelerative  c  or.d  i  t  i  on.s  .  i'uo  t 
creased  weight  of  the  arm  and  the  inadequ.acy  of  the  n  r.mal  hi  ,-c  s  t '  t  i  ( 
two  types  of  errors  are  found,  one  being  t’le  negative  irtertia  ar.i  i.r  ai 
other  the  error  of  downward  tendency.  The  most  favor-',  i/!  o  Icc.'itifu  of 
for  the  pilot  of  high-speed  aircraft,  both  from  the  standpoint  .spo:. 
accuracy,  is  to  the  side  of  the  pilot's  preferred  linr/i  and  bclov;  t.s  t 
resting  point.  Emergency '  controls  that  might  have  to  he  m.nnipul  ved' 
conditions  of  increased  positive  radial  acceleration  .'iuiuld  be  no  smal 
two  inches  in  diameter  if  a  pushing  motion  is  required. 

750 

Cantor,  J.J.  1945  RUPTURE  OF  TTMTANIC  MF:>ffiR/dCE  DUE  TO  AIR  ELAhT 
Ann.  Otol .  ,  Rhin .  &  Laryng .  54:554-562,  Sept.  1945. 

ABSTRACT;  During  the  period  of  blast:  The  rupture  of  the  t  ynvpao. c  i;io: 
be  explained  without  a  negative  pressure  being  present.  Th.c  damo  >:  dor 
the  removal  of  the  ossicular  chain,  can  net  be  explained  by  a  nep,,;'  Ivc 
of  even  15  pounds  to  the  square  inch  but  can  be  explairiod  by  rlti;-.  poor i  t 
sure  hypothesis.  The  pathway  of  the  blast  is  through  the  custacl  ’nii  to 
not  through  the  e;<ternal  auditory  canal.  Unilateral  rupture  of  t 'o..\  tyc 
membrane  is  due  to  the  occlusion  of  the  vinrupt urctl  side  because,  ol  pat  'u 
or  anomalous  conditions  of  the  eustachian  tube.  Nasa;  pathology  o.  :y  bo 
ble  for  the  rupture  of  the  tympanic  membrane. 
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Caporale,  R.  &  V.  Camarda  1,953  TiLE  VESTiBULTR  FU.'XTIG.':  OF  SOFF  i'll.OT 
ACROBATIC  CREW.  Revista  di  Hedicina  Aeronautic.!  ,  M-.-rch  19.5,.,  r.o 

Summary:  This  study  sought  to  determine  the  threshold  of  st  ir.u )  at  ■  o.ri  o.; 

labyrinthic  neuro -ep i the  1 ium .  The  four  subjects  were  pilots,  with  appro 
1000  jet-hours  each,  who  had  trained  daily  for  n.ore  than  a  ycuir  in  ■■SCo 


BEST  AVAILABLE  COPY 


tr..  ;..r  .  .r-d.;:.;  t  w- 1  .  f'  r.:'  t:..-  -tri:  1 1- s  t  s  .  Eq;*  1  p:';e  r  t 

u  I'u  -I.  tile  ■.••.It  ,  .1  j;vr.ir  ;  I',',  -.i!  w:;ivii  nat-  x::.p..rl  ..-'.so  lute  1  y  constant 

(..'■itivi  K  i' ,■  1  .•  r  .1 1  1  or,  s  r.'i:  i  li,;  •.  tw-.-n  o.j  ami  lU  /soc.'',  and  .3  2-channei 

.  :  fi  t  ror  v,s  t ,)  ■ro r.i;  ii  with  p  r  •  1  i  1  i  o  r  t i  nt  re  .i  ^  o  si.>;n.ils  f  ro"  elcctrodi-s 

.'ti.icl'i  d  at  po  r  1  o  r  1 1 ,1 1  contour.s  t>f  one-  or  both  oyes  and  ’'^ro.irided''  to  ear  lobe. 

Acrobatic  flijtht  in  jet  fighLcr  plane.s  had  an  effect  on  tnc  vest'-bular  apparatus 
of  the  I'llots  te.'.tid.  In  each  pilot  one  of  the  two  lahyr.nths  proved  le.ss 
excitable  til. in  the  ocher.  Moreover,  both  "fiillower.s  of  the  left”  had  hvperexci.- 
able  lest  l.ibyrintli  and  thoso  of  the  right  hype  rexc  i  t  ab  i  1  tty  of  the  right 
labyrinth.  Is  seen.s'that  the  vestibular  as.symetry  is  a  function  of  the  position 
of  the  pilot  in  the  acrobatic  V-formation  irost  frequently  used. 

The  .luthor  ■  liviiotliesice  tli.it  attitude  of  the  head  assnir.ed  during  acrobatics  should 
he  in  agrier. ent  with  the  di' t  c  mil  na  t  ion  and  locali^atlOn  of  the  vestibular 
hype rexc  i  t  all  i  1  i  t  y  .  (CARl) 
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Caporale,  R.  1961  '  BEHAVIOR  OF  SOME  POSTl  RAL  REFLEXES  IX  INTACT, 

DELABYRINTHIZED  OR  DECEREBRYvTED  PIGEONS  DURING  VARIATIONS  OF  ACCELERATION 
IN  WEIGHTLESSNESS  IN  SUB -GRAVITY  ROTATION. 

Rev.  Med. 'Aero  (Paris)  2;  165-  170,  Dec.  1961  (Fr.) 
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Capor.ile,  R.  1^)62  C0MP0RT^MF.NTC•  I'l  iM.CUNI  RIFLF.SSI  POSTLTIALI 
INTATTI,  SLAHIRINT.ATI  0  DECERELRiYTI ,  DURANTE  VARIAZIONI  DI 
TRiA  DUE  E  ZERO  G  (BEH/'iVIOR  OF  SOM  POSTUfLYL  REFLEXES  IN 
L.ABYRINTH1-:CT0M1ZKD,  OR  DECEREBRATED  PIGEONS,  DUMPING  VARIAT 
ACCELERA.TLONS  BETWEEN  TWO  /u\D  ZERO  G) 

Rivisri  di  ne'S  j  c  i  na  .aeron.iut  ic.i  e  sp.i^ialc  (Roma),  25  (2):  243 
1962  .  In  Italiin,  with  English  sumrrciry  on  p.  254 


IN  COLUMBI 
ACCELERAZIONI 
INTACT , 

IONS  OF 

•256.  April-June 


'Oairoiui:  u  in  tru  togi ,  piiec  regioCiavic  nmUe  oi  static  reri 

kinetics  (spontaneous  posture,  ch.aiiges  of  head  position  in  spac^ 
reflex)  of  pigeons  subjected  to  accelerations  between  2  and  0  g 
tower.  Intact  pigeons  di.spl.iyed  no  significant  changes  due  to 
Decerebrated  pigeons  retained  the  hop  preparation  reflex  and  th^ 
fly;  however,  the  static  head  reflex  was  weaker  than  chat  of  in 
Totally  labyrinthec tomized  pigeons  demonstrated  a  disappearance 
static  reflexes,  hop  prepar.tion  reflex,  and  voluntary  equilibri 
rinthec tomized  animals  retained  normal  posture  sinilar  to  intacjc 
but  tended  to  fly  circularly  around  the  intact  side;  the  hop  pr 
was  retained  while  the  compensatory  head  refle,.;S,j!S  were  missing. 


^xes  arc  postme 
,  hop  preparation 
in  the  subgravity 
^ubgrav  i  t;y . 

capacity  to 
tact  animals, 
of  compensatory 
tion.  Hemilaby- 
animais 

bparation  reflex 
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Caporale,  R.  1962  uEHAVlOR  OF  OCULAR  NYSTAGM’S  0?  LABYRINTHINE  ORIGIN  IN 
HUMANS  AND  RABBITS  SUBJECTED  TO  RADIAL  ACCELERATIONS. 

Riv.  Med,  Aero  25:653-666,  Oct. -Dec.  1962  (Italy) 
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Cappel,  K.  L.,  C.  A.  Belsterling,  et  al .  1961  FEASIBILITY  STUDY  Oi;  A  DYNAMIC 

ESCAPE  SIMULATOR  (HUMAN  CENTRIFUGE).  FINAL  REPORT.  (Laboratories  for  ■ 
Research  &  Uevc lopment ,  Franklin  Institute,  Philadelphia,  Pa.)  Rept .  No. 
F-A2407;  Contract  AF  33(616)7118;  ASTIA  AD-259  716 

ABSIRACT:  Tiie  construction  of  a  device  capable  of  .s  iir.u  1  a  t  ing  the  accelf'rat  ion 

patt'^n  s  of  escape  from  high  speed  aircraft  was  found  to  be  feasible.  The 
reduciioM  in  the  rates  of  simultaneous  rotation  of  the  main  arm,  tork  and  cab 
is  recommended  in  the  interest  of  economy  and  protection  of  the  subject  from 
etcessive  gyroscopic  forces.  The  con'S-truct  ion  of  the  major  components  of  the 
proposed  Simulator  is  within  the  state-^'-the-art  and  can  be  accomplished  with 
existing  techniques.  A  high  proportion  of  the  components  are  shelf  items 
which  have  proved  satisfactory  in  operation.  (AUTHOR) 
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Capucci,  M.  1949  EFFECTS  OF  ACCELERATION  IN  FLYl.  G  ON  EYES 
Rlvista  di  Medicina  Aeronautica  (Rome)  12:  261-267 
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Carayon,  A.,  &  V.  Andre  1956  NOTES  SUR  LES  ACCIDENTS  CRANIOCERVICAUX  DU 
P.YR.ACllUTAGE .  (Note  on  Cranic -cervical  Injuries  Caused  by  Parachuting) 
Societe  dc  Medecine  Militaire  francai.ic.  Bulletin  m.ensuel  (Paris)  . 

50(4': 124  126 

ABSTRACT:  Cases  are  recorded  of  cr •  ni.o-cervical  injuries  (fractures,  dis¬ 

locations,  closed  injuries,  contusions)  occurring  during  parachute  jumps. 
Lesions  are  attributed  to  either  a  faulty  jump  due  to  bad  terrain,  violent 
winds,  or  bad  body  position,  and  to  the  shock  produced  by  the  opening  para¬ 
chute.  Lesions  caused  by  the  shock  of  an  opening  parachute  are  hot  usually 
evident  during  rapid  physical  examination  and  lead  to  painful  manifestations. 
Mention  is  made  of  therapeutic  techniques. 
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Carbery,  W.  .1,,  C.  A  StPlnborj<,  W.  E.  ToIIps,  &  A.  J( .  FrcicJii,  1961 
AUTOMATIC  METHODS  FOR  THE  AI^ALYSIS  OF  PTiyMOLOOIC  DATA 
Aerospace  Medicine  32(1);  52-39,  Jati  1961. 


ABSTRACT:  A  computer  facility  for  the  rapi,d  analysis  of  physiologic  data 
from  the  manned  space  satellite  is  dzzz-'^zd.  Th^  details  of  this  facility  and 
methods  tor  performing  each  cf  the  analytic  operations  are  discussed.  Main 
features  of  the  facility  are  1)  automatic  signal  recognition  and  measureneiit , 

2)  automatic  analysis  of  several  channels  of  simultaneously  recorded  data 
for  early  detection  cf  significant  changes,  and  3)  automatic  analysis  to 
deterrrine  underlying  causes  of  these  changes.  Results  obtained  from  analyses 
of  similar  types  of  data  in  the  laboratory  are  presented  to  demonstrate  the 
feasibility  of  the  computer  facility  for  use  in  experiments  W’ tii  otanned 
space  satellites.  (Tufts) 
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Carlson,  A.  J.,  A.  C.  Ivy,  L.  R.  Krasno  and  A.  H.  Andrews  1942  THE  PHYSIOLOGY 
OF  FREE  FALL  TH.TOUGH  THE  AIR;  DELAYED  PARAQIUTE  JUMPS. 

Quart.  Bull.  Northw.  Univ.  MeJ.  Sch..  16:254-266.  1942. 
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Carlson,  D.D.  and  R.H.  Underwood  1961  DESIGN  OF  AN  AEROSPACE  SYSTEMS 
CriV IR0N>aLNT.-\L  ClvL'-EiER.  (Arnold  Engineering  Development  Center,  Arnold 
Air  Force  Station,  lean.)  Rept.  No.  AEDC  TR  61-10,  ASTIA  AD-260  486 


ABSTRACT:  Design  parameters 
The  feasibility,  ranges,  and 
U.S.  Air  Force's  I  Aen. 
(Author) 


for  large  space  environmental  chambers  are  discussed, 
limitations  of  simulating  these  parameters  in  the 
.  E:..ironmcnt3 1  '*r“  presented. 
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Carlson,  L.D.  PHYSIOLOGICAL  MECILANIUMS  INVOLVED  IN  TOLEPJINCE  TO 

AEROSPACE  FLIGHT  ENVIRONTtEN IS  (Kentucky  Universl>.y,  Lexington) 

Project  7220(805a),  Contract  AF  33 (6 1 6) -84 14 ;  MKMB,  AMRL 

ABSTRACT:  Th.e  contractor  will  conduct  research  on  the  physiological 
mechanisms  iuiluericing  human  responses  to  hyi  adynamic  environ-ments  and 
the  subsequent  return  to  normal  conditions,  changes  in  the  .espiratory 
mechanisms  during  acceleration  and  their  effect  on  human  tolerances  and 
the  mechanisms  of  human  body  temperature  regulation  during  exposure  to 
thermal  extremes  peculiar  to  aerospace  flight.  At  the  completion  of  each 
work  phase  the  contractor  will  reduce,  analyze  and  present  the  data  obtained. 


Cai  ls.M;,  1VS3  A.N  ANAI.YSIS  OF  A  DF.VICE  FOR  CONTRt/L  OF 

R(.)T/iTIwNAL  MOTION.  (Wright  Air  Do  vfi  1  opn-.ent  Conter  ,  Wr  i  ght  -  Pat  te  t  ^on 
AFB.  Chij)  WADC  TN  58-81.  April  1958.  ASTU  AD  1511C5 


ABSTRACT:  By  varying  the  rr.omcnt  of  inertia  of  a  rotating  body,  speed 

cha.'ges  are  ossible  without  a  reaction  on  the  support.  A  ir.echanicai 
decelerator,  based  on  the  above  principle  has  been  successfully  tested  in 
the  laboratory.  Although,  this  device  was  originated  to  control  flat  spin 
encountered  in  freefall  human  parachute  drops,  other  applications  appear 
useful . 
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Carlson,  Toby  N.  &  Morton  Glass  19u2  VERTICAL  VELOCITIES  OBTAINED  FROM  AIRCRAFT 
ACCELEROMETER  ME /vS UK E Mi'. NTS  i.N  A  btv'ERE  TtiUMDERSTCRi, 

(AF  Ca'.-.'.br  idge  Rcscarcli  L.i  uora  tor  ies  ,  Bedford,  Mass.  )  AFCRL-&2 -499  ,  Project 


3620,  May  1962.  ASTLi  AD 


772 


AESTILVCT:  A  penetrative  flight  by  a  T-33  air.'r.if't  was  rtude  through  a  large 
thunderstorm  on  July  26,  1960,  over  northern  Arizona.  From  instruments  recording 
airplane  accelcr..tior.,  angle  of  attack,  a.id  pitch  angle,  precise  measurements 
yielded  a  vertical  velocity  every  60  ft.  of  flig'it  path.  Calcalatrd  velocities 
differed  from  the  true  motions  by  a  constant  of  integration.  Evaluating  the 
constant  by  alternate  piocedu-es  produced  two  velocity  distributions,  differing 
from  each  other  by  a  constant, 
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Carlson,  W.  A.  1939 

J.  Aviation  Med. 

ABSTRACT:  Aviation  is  a 

Ijnuciifll  rlp^•j^J•r^■prr*r^r\r  Cn 

abilities  and  traits  are 
Normal  or  above-average 


[psychology  and  .AVIATION. 

10(4);216-222,  Dec.  1939. 

comparatively  new  field  thi  t  has  taken  man  into  an 
jr.se  ,_c.  tiy,  .n  attempt  musu  be  made  to  determine  what 
necessary  in  an  indi'/idunl  to  make  a  good  pilot, 
intelligence  is  one  prerequisite  for  a  good  pilot. 


Piloting  an  airplane  den^nds  a  good  .and  accurate  capacity  for  learning  the 
ability  to  remember  thesb  learned  reactions  and  sound  judgment  as  to  when  to 
execute  them.  Normal  sppn  and  control  of  attention  is  another  requirement  for 
a  flier.  A  good  pilot  miist  aloO  be  emotionally  stable.  Youth  is  a  desirable 
characteristic  of  the  flyer.  Reaction  time  becomes  slower  as  a  person  grows 
this  slcjwin^  down  process  varies  In  different  persons. 


7b '» 

;  A  bIjVaT  i::.;ury  of  LLr::c: 

'  '  '  ,.,,i  :i  i;.  i-AiAi,  cArr,.';  -  "stuly 

J^lf'.r  ''♦'.J. 

..'.AT:  T';ic  of  Jt-.ilh  foi  Icjing  increased  in trabronc h ia  1  pressure  produced 

DY  siiv;K‘  or  rr.uliiple  blasts  of  air  in  eighteen  dogs  was  coronary  air' es-.bolisr; 
in  tiftccn,  with  pneumothorax  as  a  contributory  factor  in  eight.  Pneumothorax 
appeared  to  be  the  sole  cause  of  death  in  the  remaining  three.  Other  gross 
findings  noted  in  these  animals  were  similar  to  tnose  reported  in  hu;Tian  beings 
following  blast  injury.  In  some  patients  dying  immediately  following  a  blast 
injury  the  cause  of  death  has  not  been  adequately  explained.  Coronary  air 
embolism  may  bo  very  easily  overlooked  and  might  well  be  the  cause  of  death  in 
some  cases  of, blast  injuries. 
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Carlsteti,  A.,  C-J.  Clemedson  and  H.  Hultman  1955  THE  ElilCTROCARDIOCRAM  OF 
RABBITS  IN  BLAST  INJURY. 

Acta.  Physiol.  Scand.  33:243-256. 
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Carl  vie,  L.  1959  LITERATURE  SURVEY  ON  AIRCREW  RESTRAINT. 

(Douglas  Aircraft  Co.,  El  Segundo,  Calif.)  Rept .  ES  29260,  10  Feb.  1959 

SUMMARY:  This  report  has  been  prepared  to  serve  as  a  gent-ral  reference  for  future 
developm.ent  of  air  crew  safety  and  restraint  systems.  A  survey  of  the  literature 
on  human  response  to  accelerative  forces  and  mechanics  of  vertebral  injury  plus 
current  and  proposed  safety  and  restraint  systems  was  made  and  abstracted  for 
the  report.  (AUTHOR) 
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Carlyle,  L.  1960  M(\N  AND  SPACE 

(Paper  SAE  National  Aeronautic  Meeting,  New  York,  N.  Y.,  April  5- 
8,  1960) 

(Society  of  Automotive  Engineers,  Inc  ,  New  York,  N.  Y.)  Rep.  173A 

AcmkACT:  Procedures  are  described  for  determining  functional  human  envelopes 

for  flight  in  vehicles  within  the  earth's  atmosphere  and  beyond.  As  a  first 
step,  a  com.parison  of  various  types  of  manned  flight  is  made  to  determine 
functional  and,  consequently,  volumetric  requirement.^  of  a  human  occupant. 

The  use  of  two-dimensional  manikins  based  on  anthropometric  data  is  described 
and  a  composite  (5th  through  95th  percentile  of  body  sizes)  functional 
envelope  is  developed.  Allowances  are  made  for  heavy  flight  clothing  and 
boots.  The  effect  of  a  full-pressure  garment  is  considered.  Factors  unknown 
as  yet  about  interplanetary  flight  are  considered  in  relation  to  this  approach. 
(Tufts) 


Carlyle,  L.  1961  Ci:rr:FLUOROGar\r>HIC  TECHNIQUE  IM  ACCELER.\TION’  STUDIES. 

(Piper,  Sytr.pos  1  iCT  on  B iotnechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Material  Center,  Philadelphia,  Penn.  June  14-15,  1961). 

-ABSTRACT:  The  high  incidence  of  vertebral  fractures  in  aircraft  accidents  is 
a  rrajor  problem  in  aviation  safety.  However,  none  of  the  studies  done  on  this 
subject  casts  sufficient  light  on  the  basic  problem  -  the  true  dynamics  of  the 
living  vertebral  column  when  subjected  to  acceleration  forces. 

The  development  of  electronic  image  intensification  devices  to  increase  the 
brightness  of  the  fluoroscopic  image  at  tolerable  radiation  dosages  has  radically 
imporved  the  utility  of  x-ray  equipment  and  offers  a  means  of  implementing 
research  studies  formerly  considered  impractical.  This  paper  describes  the 
function  of  the  electron  optical  image  intensifier  which,  for  a  given  input  of 
radiant  energy,  can  produce  an  image  at  least  3000  times  brighter  than  that 
obtained  by  orthodox  fluoroscopy.  A  test  film  will  be  shown  to  demonstrate  the 
technique . 
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Caro,  C.G.,  J.  Butler  &  A. B.  Dubois  1960  SOM  EFFECTS  OF  RESTRICTION  OF 

CHEST  CAGE  EXPANSION  ON  PULMONARY  FUNCTION  IN  MAiN ;  AN  EXPERIMENTAL  STUDY. 
J.  Clin.  Invest .  39:573-583,  April  1960. 


ABSTRACT : 

1.  The  total  lung  capacity  and  its  subdivisions  were  reduced  by  restrict¬ 
ing  chest  expansion  in  normal  man. 

2.  The  lung  pressure-volume  relationship  was  altered  (smaller  volume 

resulting  from  unit  pressure)  over  much  of  the  vital  capacity.  Respiratory 
frequency  was  increased  and  tidal  volume  was  reduced.  Airway  conductance  at 
resting  lung  volume  was  not  changed  despite  reduced  functional  residual  capacity. 
There  was  slight  uneveness  of  alveolar  ventilation  with  evidence  of  non-  or 
poorly  •  lung  units.  Systemic  arterial  0^  tension  fell  during  oxygen 

breawi.*- -..d  ...w*e  was  a  slight  increase  of  peripheral  venous  pressure. 

3.  Following  release  of  chest  restriction,  the  mechanical  changes  in  the 
lungs  v/ere  reversed  via  a  hysteres is - 1 ike  pathway.  They  appear  to  be  explained 
in  part  by  the  opening  of  lung  units  which  had  become  closed  during  chest 
restriction . 
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Carpenter,  A.  195a  ACCELEROMETERS  AND  PSYCHOLOGY 

(Applied  Psychology  Research  Unit,  Cambridge,  Great  Britian) 
Rept.  No.  APU  225/54,  Dec.  1954 


ABSTRACT:  A  brief  list  is  given  of  the  possible  applications  of  acceleration- 
sensitive  instruments  in  psychological  experiments,  and  the  theoretical  basis 
of  these  sensitive  instruments  is  described.  In  the  type  of  accelerometer 


2)3 


dt  ;,c  r . :  cd ,  .i  rvigi'ictic  bridge  unit  is  used  to  i:,easure  the  displacement  of  the 
spr  mg -r.D’j.'U  ed  muss,  relutive  to  the  instrument  case,  that  is  produced  by  applied 
acce lerat  um  .  With  the  circuits  energized  by  an  alternating  current  of  a  suit¬ 
able  frequency,  the  device  becomes  sensitive  to  deflections  of  about  0.0001  inch. 
The  constructional  details  of  the  design  are  given,  and  practical  considerations 
aie  ment ioned . 


Carpenter.  M.  S.  1962  ASTRONAUT  PRE?AR.\TION, 

(In  Results  of  the  First  U.  S.  M.anncd  Orbital  Space  Flight.  February  20 , 
1962)  (Washington,  D.  C.:  National  Aeronautics  and  Space  Administration, 
T962)  Pp.  105-111. 
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carpenter,'  M.  S.  1962  PILOT’S  FLIGHT  REPORT 

(In  Results  of  the  Second  United  States  Manned  Orbital  Space  Flight.  May 
24,  1962  .  pp.  69-  75.  W..shington,  D.  C.;  National  Aeronautics  and  Apee 
Administration,  1962)  NASA  SP-6. 

ABSTFb'N'.T:  An  account  of  the  rnajor  events  and  personal  observations  of  the  .'■SA-7 
flight  is  reviewed  by  tlic  pilot.  Prior  to  and  during  powered  flight,  launch- 
vehicle  noise  and  vibration  were  less  than  expected.  As  in  the  MA-6  mission, 
the  astronaut  quickly  adapted  to  weightless  flight  and  remarked  that  it  vps 
more  comfortable  and  provided  greater  mobility  than  under  normal  gravity. 
Astronaut  Carpenter  also  observed  the  space  particles  and  the  bright  horizon 
band,  previously  reported  by  Astronaut  John  H.  Gleen,  Jr.,  and  secured  new 
Infbrmatiqn  on  both  phenomena.  The  final  phases  of  the  flight,  including 
re trosequence ,  reentry,  landing,  and  egress,  are  covered  in  detail. 


772 

Carpenter,  .M.  S.  1963  ORPITAL  EXPERIENCE 

In  (.School  of  Aerospace  .Medicine,  Brooks  AFB ,  Texas)  Lc^.tures  in  Aerospace 
Med  ic  i ne  (Address  given  4  Feb.  1963;  to  be  published  at  later  date) 

ABSTRACT:  Astrcn.aut  Carpenter  discussed  various  aeromedical  aspects  of  his  space 

fliglit  of  24  Nay  1962  in  tiie  .Aurora  7  Mercury -A  tlas  orbital  flight,  in  which  he 
completecd  a  3-orhit  mission  reaching  a  maximum  altitude  (apogee)  of  164  miles, 
and  attained  an  orliital  velocity  of  17,532  mph.  Vibration  and  acceleration 
effects  were  stated  to  present  no  problem.  The  Gemini  or  Apollo  missions  re¬ 
entry  profiles  would  not  exceed  the  11  G  Redstone  or  8  G  orbital  re-entry  accel¬ 
erations.  He  mentioned  training  missions  in  the  centrifuge  at  Johnsville  up  to 
16  G,  and  that  decrement  did  not  become  evident  until  after  8-10  G.  Vibration 
difficulty  on  the  previous  flijht  by  J.  H.  Gleen  was  overcome  by  simply  placing 
a  sponge  between  the  helmet  and  couch,  which  successfully  eliminated  vibration. 
(CARD 
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Carr,  S.  J.  1944  COMPARATIVE  TRIALS  BETWEEN  FRaLTIS  '  AnD  C^TTOM'S  AL’TI -0 
SUITS. 

(RAF  Institute  of  Aviation  Medicine,  Farnboiough)  F.P.R.C.  Rept.  No,  567, 
February  1944. 
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Carrin.^er.  E.M.,  M.G.  Hoppe  and  B.H.  Nichols  1961  ASTRONAUTICS  I^TORMi\TIO^; . 
OPEN  LITERfMURE  SLUVEPi'.  VOLLTI  III,  NXTSER  6  (ENTRIES  3I,i45-31,  373). 
(Jet  Propulsion  Lab.,  Calif.  Ir.st.  of  Tech.,  Pasadena,  Cal  f.) 
aSTiA,  AD-2oO  278 
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Carringer,  E.  M.  ,  M.  G.  Rjppe,  &  3.  H.  Nichols  1961  AH  .  .'..-.NAUTICS 

INFORNATION.'  OPEN  LITERATLTx  SLUVEY,  VOLUME  IV,  NO.  3  (ENTRIES  40, 
454-40,  728).  (Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena, 
Calif.)  (Contract  NASw-6)  September  1961.  ASTLV  Doc.  No.  AD-264  956. 
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Carringcr  ,  E.M.  ,  M.G.  ih'ppe  &  B.H.  Nichols  19o2  AST.-10..ALiICS  IN.  ORIATION . 
OPEN  LITERJ^TURE  SlllVEY,  VOLNIZ  V,  N0.  2  (ENTRIES  50,206-30,417).  (Jet 
Propulsion  Lab.,  Calif.  Inst,  of  Tech.);  ASTI.A  AD  273  505. 
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Cafringer,  E.M.,' M.G.  Hoppe,  and  B.H.  Nichols  1962  ASTRONALTICS  INFORMA 
TION,  OPEN  LITERATURE  SLUVEY  VOLLD'iE  V,  NO.  3  (ENTRIES  50 18-50,669)  . 
(Jet  Propulsion  Lab'.  ,  Calif.  Inst,  of  Tech.)  ;  ASTIA  AD  274  399. 


Carroll,  J.,  H .  F.  Roegner  1958  PRELIMINARY  PHOIOGRriPHIC  EVALUATION  REPORT 
OF  BRANIFF  ACCIDENT  FOR  ALPA  (Aviation  Crash  Injury  Research,  A  Division  of 
Flight  Safety  Fcundatioi.  Inc.,  Phoenix,  Arizona)  Rept.  AvCIR-8-PR - ICO; 

Dec.  1958  - 
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Carroll,  J.  1960  PRINCIPLES  OF  CR,\SH  INJURY  IITTSTI CATION. 

(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  AvCIR  62-0-107, 
September  1960. 
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BEST  AVAILABLE  COPY 


Carrol  1  ,  .r.  .1 


;  1  ,  .  .11-  ■  ,  .  .  .  K.u-/  !U'  ;  1  — .  -  _ _  ,  r 

;;;;  iL'.vii-i^'cc)  cctm.c  acciijcnt,  fort  caai;:;,  cvUiiAAOu,  i-  .-o  y-’*- 

(Aviat'.on  Cra:Ai  Injury  Research,  Pr.oonix,  Aii^^ma)  A '.C I R  -  a  - 1' R- 1 -a  , 
F o h r ua r y  iCoO.  '  '  . 


lAnO  C;c^  A  lA.Cl-./  ’-A  • 


SlOrAKV;  A  cras’i  injury  inve.<r  t  itja  cion  revealed  that  injuries  were  the  resul' 
of  tl.e  occui'int.;,  hein^  t'arown  free  due  to  seat  and/or  seat  belt  failures  un 
strikin’  interior  structures  and  rifles. 

The  analysis  of  injury  causation  factors  indicates  the  need  for:  (1)  inert 
strength  of  seats  and  tie-dowr.s,  (2)  a  better  restraint  system  for  occupant 
and  (3)  a  r.etiiod  cf  stowing  hand-carried  weapons.  (Author) 


Carroll,  J.  CR.\SH  INJURY  INVESTIGATOR’S  SCUGCL  REFERENCE  MvNUA 

(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  October,  1960 


;  h.  R.  Knowles  1.-60  ^••n-RY  EVAl.UATIGN :  U.  S.  A 

'  .  ihoOK  MOChUi',  ys.2'"y.'.,  '  .'.muary  19d0. 

Crash  litjury  R'  s,  u  .  'j  A'/CIR- 1  j-PV- 1 18, 

c .  Kept.  60-  .  ,  ’  •  •  >  ;  e  J . 


J  .  S  .  Arr.'. 
V  ti:e  V.  1  ■ 
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111!  I  ■  I 
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'  e  n  n  s  >■  1 V 1  :t  i  a  , 


1  R.  ..  ;.!>  ^  .ri  I  .  -view  iraiepend 

,  ‘  '.ltd,  evaUi.itii.g  t:  survival  p>)in' 

suit  of  the  evalua*  ■  t  ,i;.!  ,  i r.  piart  on  prt'vious 

wj;,  concluded  ri  i  oi  desirable  crash  safety  feat 

c  r,.  w  cor;  p.i  rtmei'.;  ..a  ca'-in  generally  appear  to  o  f  f ..  r 

s  free  fror  tl'.i  •  i.atioer  of  protruding,  injurious  cor.po 

in  earlier  mod.-,  t  roup -ear  i  y  irrg  P.e  1  icopt  e  rs  .  2)  Ttic  Y 

d  cockpit  ) '• !  .i!i  .ti.  r.ent  wtili  tlie  iti;^  t  ru:-.tr  ptutt  1  r;ounted  low 
;;  r.iP.'.p:'  for  an  adeqwati  1  rest  ra  i:.ed  pilot  .Tip  ccpil.'t.  3) 
.id  coiiholes,  lights,  and  motors  are  ir,.,t.i’led  and  mounted  i' 
:■  Lherci3>  removing  them  ftom,  str;ki:ig  r.ingc  of  the  pilot  an 
>r  er.i  rgency  exits  in  the  crew  cor,;ui  rtr.eiit  jr’  adequate. 


1  1  Ti'io  c  r,.  w  cor;  pa  rtmi. 
features  free  frot  tl'.i 
■  teund  in  earlier  mod. 


t  l  oop  -f  ar  l  V  tn;. 
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Carroll,  J  .  1961  CRaSli  INJERV  EVAEllAT  I  A" :  U.  S.  AKMY  YHU-ID  P.ELL 

lih’opois  IlhEICOPTER  XOCITP,  FdRT  k'ORTil ,  Tfi.XAS ,  7  JiT,Y  1960,  19-20 
JAhhlRV  1961.  (Aviation  Crash.  Injury  "e.siaroh,  Phoenix,  Arizona) 
AvCIR  16-PV-127,  TREC  Tech.  Ropt.  60-74,  February  l9fal. 


Sriill.M'.' ;  Two  crash  injury  ev.i  lu.it  ions  of  i  l.u-  i. lockup  of  the  YiiH-lD  ware  c 


by  AvCIR  at  the  request  of  the  U .  S.  Army  Transportation  Research  Corrjr.and  (TRECOM' 
The  first  evaluation  was  conducted  on  7  July  I960,  at  which  time  many  of  the 
design  details  had  not  been  completed.  A  subsequent  evaluation  was  nude  on  19- 
20  January  1961.  Both  evaluations  were  made  at  the  Bell  Helicopter  plant,  Fort 
Worth,  Texas.  The  purpose  of  the  evaluations  was  to:  1)  Evaluate  over-all  crash 
safety  of  the  basic  aircraft  structure;  2)  Determine  the  existence,  if  any,  of 
features  whicn  could  lead  tc  unnecessary  exposure  of  crew  members  and  passengers 
to  serious  or  fatal  injury  in  the  event  of  an  accident  involving  crash  conditions 
of  a  survivablc  nature;  3)  Make  recommendations  for  remedial  action  in  the  areas 
where  deficiencies  exist  in  order  to  improve  the  overall  crash  safety  aspects  of 
the  aircraft;  and  4)  Point  out  desirable  crash  safety  features  revealed  through 
inspection  of  the  m.ockup,  engineering  drawings,  and  detailed  specifications. 

The  above  work  was  accomplished  through  a  comprehensive  crash  injury  evaluation  , 
of  ■rhn  entire  aircraft,  its  components,  and  equipment.  This  was  supported  by 
d  ior.s  '..’irh  r;c:.''ers  of  tlie  1  1  uii  peering  staff  and  reference  to  appiicai^le 

tcciinical  r.-anuals  and  military  specifications. 

As  a  rcsv;lt  of  tl.e  ova  Unit  io’O ,  ,’.;;i:ci'.  'vas  based  in  part  on  previous  accident  exper- 
ieoce  v.’ith  tb.e  sim  ilar  hi- 1 A  'I'.e  1  icopter ,  it  was  concluded  tiiat :  (1)  Ti'.e  i  asic 

structure  of  ti'.e  YtR’-lD  provides  strong,  crashworthy  plat  for;-,  with  a  rc  asc'-,.:;:.  le 
degree  of  crash  force  energy  absorption  through  a  we  1 1 -dcs ignc'l  skia  gear  .:i.v.se:'...iy ; 
(2)  the  L'i;L'-lD  '.rosents  a  good  cockpit  arrangement,  with  tiie  instrur.cnt  panel 
mounted  low  and  out  of  striking  range  for  an  adequately  restrain. d  pilot  or  cop.iiot; 
and  that  (3)  provisions  for  cm.ergency  exit  in  both  the  crew  anri  troop  cor..p.i,rt::.er, t.s 
are  adequate,  excep't  .is  otherwise  noted  herein. 

Tlie  cv.iluation  also  revealed  a  number  of  crash  safety  deficiencies  existing  in 
troop  .seac.s,  litter  in.sta  1  lac  ions ,  ccitain  emergency  escape  provisions,  potential 
fuel  system  haz.trds,  and,  in  particular,  the  continued  use  of  a  magnesium  cast 
t  ransm.iss  ii  :■  support  case  which  has  p'-oven  to  bo  an  inherent  weak  point  of  ce.sign 
in  the  Bell  IroquOis  helicopter  series.  In  addition,  the  Military  Specifications 
■ind  crash  load  .structural  criteria  governing  the  design  and  strength  of  various 
com.'pcnent  s ,  such  as  scats,  litters,  etc.,  are  considered  deficient  in  that  r.inimum  ■ 
requirements  specified  are  inadequate  and  incomp-at  ib  le  with  '  im.u  1  ti  neous  applic.i- 
Cion  of  crash  forces  in  three  planes,  and  with  magnitudes  and  durat  lens  experienced 
in  .actual  helicopter  accidents. 

Based  cn  the  data  and  analyses  presented  in  this  evaluation,  several  recommcndai  io.ns 
arc  n.ade  concerning  the  airframe,  components,  main  cabin,  furnishings,  and  related 
Military  Specifications.  These  a'reccntair.ed  in  Section  III.  (AUTHOR) 
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Cari'oll,  John  J.  1962  A  REVIEW  OF  U.  S.  AIR  CARRIER  ACCIDEN'TS  IN  WHICH 
FATALITIES  RESL’LTED  FROM  FIRE  FOLLOWING  IMPACT,  1952-  1961. 

(Civil  Aeronautics  Board,  B  ireao  of  Safety,  Ei.,  ineering  Divi.sion, 

Washington  25,  D.  C.)  June  1962 


Carroll,  K.D.  1960  PRIMATES  IN  SPACE  CAPSULES. 

(Lockheed  Missiles  and  Space  Company,  Sunnyvale,  Calif.) 

'sB-60-13 
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Carter,  C.  V.  1956  LOADS  ON  AIRCRAFT  AND  PILOT  DURING  SPINS  AND  POST-STALL 
GYRATIONS.  (Chance  Vought  Aircraft)  Memo  E-1837,  4  June  1956 


Carter,  C.V.  &  W.W.  Huff,  Jr.  1959  THE  PROBLEM  OF  ESCAPE  FROM  SATELLITE 
VEHICLES 

(Paper:  Institute  of  Aeronautical  Sciences  27th'  Annual  Meeting,  Jan.  26-29,  1959, 
New  York  City,  New  York)/  IAS  Rept.  No,  59-41 


ABSTRACT:  Problems  of  design  of  escape  systems  for  manned  satellite  vehicles 
are  discussed:  escape  prior  to  takeoff,  during  boost  at  high  dynamic  pressure 
during  exit  from  the  atmosphere  and  eitry  of  the  atmosphere,  and  during  orbit. 
Design  procedures  which  can  be  employed  to  determine  a  satisfactory  escape 
system  configuration  are  presented. 


> 
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Carter,  E.  T,  and  M.  W.  J.  Bell  1958  BIOTHERMAL  ASPECTS  OF  RE-ENTRY  FROM 
CXTJU -ATMOSPHERIC  FLIGHT. 

(Paper,  American  Rocket  Society,  New  York  36,  N.  Y.)  Paper  704-58 

ABSTiUCT:  This  paper  points  out  certain  biothermal  problems  that  are  expected 
to  arise  as  a  result  of  atmospheric  re-entry  of  manned  vehicles.  Some  solutions 
are  prebor. ted,  altliough  the  authors  admit  that  they  fall  far  short  of  being 
acceptable  answers  to  the  problem.  It  is  also  pointed  out  that  these  methods 
take  into  account  only  the  stress  of  temperature  and  do  not  consider  the  possibil¬ 
ity  that  other  stresses  such  as  hypoxia  or  high  g  loading  are  present  at  the 
same  time.  These  additional  stresses  could  cause  an  intolerable  situation  for 
the  v'ehicle  occupant.  More  information  is  needed  regarding  human  performance 
under  the  combined  stresses  of  heat  and  acceleration. 
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Carter,  L.J. ,  ed.  1957  REALITIES  OF  SPACE  TRAVEL:  SELECTED  PAPERS  OF 
BRITISH  INTERPLANETARY  SOCIETY.  (New  York:  McGraw,  1957) 

ABSTilACT:  Among  the  subjects  treated  in  this  series  of  articles  published 
since  1948  arc  the  following:  Astronautics  (introduction,  history,  and  develop¬ 
ment),  interplanetary  flight ,  space  flight  (biological  aspects  of,  and  physical 
factors  in),  satellite  vehicles,  testing  stations,  and  the  future  of  space 
travel.  The  appendix  contains 'a  report  on  the  British  Interplanetary  Society 
and  a  list  of  astronautical  and  rocket  societies. 
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Carter,  R,  L.  1958  VERTEBRAL  INJURIES  FROM  EJECTION  FORCES. 

(Paper  presented  at  the  29th  Annual  Meeting,  Aero-Med.  Assoc.,  Washington, 

D.  C.,  March  1958) 

ABSTRi\CT:  A  review  is  presented  of  the  literature  concerning  human  tolerance 
to  ejection  forces.  Evidence  was  foi-nd  that  all  thoracic  and  lumbar  vertebrae 
have  essentially  the  same  tolerance  to  positive  accelerations  of  high  magnitude 
and  short  duration.  Consideration  is  given  to  factors  which  abet  spinal  injuries, 
especially  body  position.  (J.  Aviation  Med.  29:233) 
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Carter,  R.  L.  1959  HUMAN  TOLERANCE  TO  AUTOMATIC  POSITIONING  AND 
RESTRAINT  SYSTEMS  FOR  SUPERSONIC  ESCAPE 

(North  American  Aviation,  Inc.,  Columbus  Division,  Columbus  16,  , 
Ohio,  Engineering  Department)  Report  No.  NA59H-220  * 

Abstract;  A  complete  torso  and  extremity  positioning  and  restraint 
system  for  supersonic  escape  has  been  demonstrated  with  multiple 
live  tests.  This  system  requires  no  pre-positioning  what.«oever  on  the 
part  of  the  airman  prior  to  initiating  escape.  All  forces  imposed 
upon  the  airman  duri..g  these  operations,  are  well  within  human  toler¬ 
ance  limits.  The  time  required  from  initiation  to  inflation  of  the 
recovery  parachute  has  not  been  compromised. 


Carter  R  L.  &  G.A.  Holcomb  1959  HUMAN  T0LERA.NCl  10  FORCES  IMPOSED 
UPON  AN  AIRMAN  DURING  SIMULTANEOUS  SEAT  BOTTOMING,  KNEE  ELEVATING 
AND  LEG  POSITIONING  AND  RESTRAINING  IN  THE  A3J-1  ESCAPE  SYSTEM. 
(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 
Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  The  seat  bucket  on  the  A3J-1  escape  system  adjusts  to  accommodate 
various  height  airmen  while  the  rest  of  the  seat  and  the  seat  catapult 
remain  stationary.  The  seat  bucket  must  be  bottomed  prior  to  firing  the 
seat  catapult  in  order  to  have  proper  center  of  gravity-rocket  thrust  rela¬ 
tions  when  the  seat  leaves  the  rails.  At  the  sam.e  time,  the  seat  is  being 
bottomed,  the  knees  ere  being  elevated  and  the  legs  positioned  and  restrained 
This  prevents  flailing  of  the  lower  extrem..t  ies ,  insures  symmetry  of  the 
ejected  mass,  and  reduces  the  decelerative  forces  imposed  by  the  dynamic 
wind  pressure.  All  these  operations  are  accomplished  in  0.2  seconds  by 
ballistically  powered  units.  This  paper  presents  data  that  show  that  all 
forces  imposed  upon  the  airman  during  these  operations  are  within  human 
tolerance  limits.  Production  units  were  tested  using  anthropomorphic  ' 
dummies  and  a  human  subject.  No  deleterious  effect  whatsoever  was  experi¬ 
enced,  not  even  mild,  transient  pain.  The  knee  raising  bar  impacted  the 
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legs  with  a  maximum  velocity  of  7.6  feet  per  second.  The  leg  restraining 
hooks  impacted  the  legs  with  a  maximum  force  of  110  pounds.  Raising  the 
knees  did  not  produce  spinal  flexure.  Movies  of  the  human  test  are  presented. 
( J ■  Aviation  Med.  30(3): 179,  March  1959 
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Carter,  R.  L.  1961  BIODYNAMICS  OF  CAPSULE  RESTRAINT  SYSTEMS. 

(Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Material  Center,  Philadelphia,  Pa,,  June  14-15,  1961.) 
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Carter,  R.L.  1961  HEAD'  IMPACT  STUDIES 

(Paper,  S>m-.posium  on  Impact  Acceleration  Stress,  Brooks  .AFB,  Texas,  Nov.  27-29, 
1961) 

ABSTRACT:  Subjects  wearing  standard  U.S.  Navy  flight  Helmets  impacted  their 
heads  against  an  ejection  seat  headrest  to  determine  voluntary  tolerance  limits 
to  this  type  of  acceleration.  Accelerometers' were  mounted  on  the  helmet  and  on 
the  subject's  forehead. 

Six  subjects  were  used  in  the  study.  Pain  was  used  as  the  endpoint. 
Voluntary  limits  ranged  from  42.2  G's  to  67.3  G's.  Impact  velocities  ranged 
to  31.3  ft/sec.  Rates  of  onset  of  'cceluration  ranged  to  13,460  G/sec.  Total 
times  of  acceleration  ranged  from  0.018  to  0.029  sec. 

The  subjects  experienced  no  ill  effects  following  the  tests. 
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Case,  Robert  W.  1938  TESTING  APPA.RATUS  FOR  AIRCRAFT 
U.S.  Patent  r,2,  115,  8A1.  May  3,  1938 

AEsrPAC",  :  The  .iii.pa:-atus  drop  tests  the  fuselage  or  any  other  similar  mass. 
Cyiincrical  charts  at  various  positions  along  the  fuselage  (or  other  structure) 
rotate  and  record  the  movement  of  the  structure  as  it  strikes  the  lar'^'ng 
base.  .A  tachoi.etor  records  the  revolutions  of  the  cylindrical  charts  to 
determ:  e  th.eir  speed.  height  of  drop  may  be  varied  and  damping  springs 
under  the  landing  base  may  be  changed  to  change  degree  of  impact  force. 
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Cass-Beggs,  D.  1943  INTERIM  REPORT  ON  THE  WORK  DONE  DURING  THE  YEAR  1942 

ON  THE  CONSTRUCTION  OF  THE  HUMAN  CENTRIFUGE  UNDER  DOMINION  GOVERNMENT  GRANT 
A.M.  4  MADE  THROUGH  THE  NATIONAL  RESEARCH  COUNCIL. 

(National  Research  Council  of  Canada,  Toronto)  C-2422,  2  March  1943. 

ABSTRACT:  Final  stages  in  the  construction  of  the  human  centrifuge  and  its 
electronic  control  are  described. 


Cassc-n ,  B.,  L.  Curtis,  and  K.  Kistler  1950 

INITIAL  STUDIES  ON  FFFFCT  OF  LABORATORY-PRODUCED  AIR  BLAST  ON  ANIMALS. 
J.  Aviat.  Med.  21:38-47 


ABST?w.'.CT:  Simple  equipment  was  developed  for  subjecting  mice  to  a 

controlled  airpressure  pulse  produced  by  bursting  a  diaphragm,  separating 
the  test  chamber  from  a  high  pressure  compartment.  Twenty  mice  per  hour 
may  be  tested,  including  autopsy  for  gross  damage  and  recording  the  degree 
of  lung  hemorrhage  produced  by  the  blast.  Preliminary  observations  have 
been  made  on  4000  mice.  Degree  of  lung  hemorrhage  was  dependent  upon  blast 
pressure,  volume  of  compression  compartment,  spatial  orientation,  previously 
induced  x-ray  irradiation,  and  prem.edication  with  some  Vitamin  P-like  com¬ 
pounds,  (from  AUTHOR'S  SUMMARY) 
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Cassen,  K.  Kistler  and  W.  Mankiewicz  1952  SOME  EFFECTS  OF  AIR  BLAST 
ON  MECHANICALLY  CONSTRAINED  MICE.  , 

J.  Aviation  Med.  23(2)120-129. 

ABSTRACT:  Mice  were  held  on  heavy  plates  by  attaching  their  feet  with  Scotch 
tape.  Tne  plates  were  suspended  vertically  at  various  distances  from  an 
explosive  charge  which  was  detonated.  A  large  proportion  of  the  mice  died, 
gasping,  for  breath,  withiu  10-15  minutes  after  blast  exposure.  Autopsies 
showed  that  the  mice  killed  had  their  lungs  swollen  to  2-3  times  their 
normal  average.  Determinations  were  made  of  hemoglobin  content  (hemorrhage) 
and  weight  of  the  lungs.  In  another  experimental  series,  the  mice  had  parts 
of  their  bodies,  either  thorax  or  head,  sheilded  during  blast  exposure. 
....ielding  of  the  thorax  did  not  reduce  the  incidence  of  swollen  lungs  but 
shielding  of  the  head  did  reduce  it.  The  authors  conclude  chat  the  swelling 
(edema)  of  the  lung  was  due  not  to  direct  injury  of  the  lung  but  to  injury  of 
the  brain  (probably  hypothalamic  region). 
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Cassen,  B.,  K.  Kistler,  and  W.  Mankiewicz  1952  LUNG  HEMORRHAGE  PRODUCED 

IN  HEPARINIZED  MICE  BY  AIR  BLAST. 

J.  Aviation  Ned.  23:115-119,  185. 

ABSTR;\CT:  Mice  were  heparinized  (to  prevent  clotting  of  the  blood)  and  then 
exposed  to  air  blast  in  a  special  laboratory  apparatus.  The  amount  cf  pulmonary 
hemorrhage  which  resulted  from  this  exposure  was  determined  (method  is  described 
in  detail)  1,  15,  or  25  minutes  after  the  experiment.  The  results  indicate 
that  bleeding  was  moderate  for  the  first  15-20  minutes  and  more  severe  after 
that  period  of  time.  The  authors  conclude  that  there  is  a  hemostatic  mechanism' 
(probably  vasoconstriction)  in  the  lung  tissue  which  prevents  severe  bleeding 
for  a  limited  time.  If  no  clotting  takes  place,  profuse  hemorrhage  occurs 
after  hemostasis  wears  off. 
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Cassen,  B.,  P.  Kalian  and  H.  Gass  1952  HIGH  SPEED  PHOTOGRAPHY  OF  THE  MOTION 
OF  MCE  SUBJECTED  TO  LABORATORY-PRODUCED  AIR  BLAST 
J  .  Aviation  Med  .  23(2) ;  104- 1  l^i . 

ABSTRACT:  An  apparatus  is  described  by  which  the  behavior  of  unconstrained 
mice  subjected  to  air  blast  may  be  analyzed  in  high-speed  motion  pictures 
(2,400  frames  per  second).  The  part  of  the  body  which  is  struck  first  by  the 
blast  wave,  is  violently  accelerated  before  the  other  parts  start  moving, 

Ti.ere  is  much  compression  and  distortion  of  the  body  before  the  animal  flies 
off  in  a  twisting  and  rotating  motion. 
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Cassen,  B.,  II.  Cass  and  K.  Kistler  1954  COMPARATIVE  EFFECTS  OF  HIGH  EX- 
PL0S1\'::  BL.\Si  UN  MCILANICALLY  CONSTRAINED  MICE  AND  RATS. 

J,  Aviation  Med.  25:123-127. 

ABS’l.v.'.CT:  Field  tests  were  conducted  by  subjecting  both  mice  and  rats 
simultaneously  to  dorsally  incident  air  blast  while  their  feet  were  loosely 
tanoa  or  tied  to  t -inch- thick  steel  plates.  The  technique  was  the  same  as 
thac  described  for  mice  previously.  It  was  found  that  altnough  the  weights 
of  the  animals  differed  by  a  factor  of  about  ten,  the  relative  degree  of 
pulmonary  edema  produced  in  the  rats  and  mice  at  the  same  position  was  the 
same;  also,  the  pressure  range  producing  lethality  was  the  same  for  the  two 
Types  of  animals.  (Author) 
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Cassidy,  William  B.  1961 

PERSONAL  RESTRAINT  AND  IMPACT  SYSTEMS  FOR  FLIGHT  CAPSULES. 

(Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 

Naval  Air  Material  Center,  Philadelphia,  Penn.  June  14,15). 

ABSTRACT:  In  conjunction  with  the  development  of  a  capsule  system  for  the 
F8U  aircraft,  a  program  was  conducted  to  design  s  pilot  restraint  and  impact 
system  capable  of  preventing  injury  to  the  pilot  during  normal  flight  operation 
and  emergency  escape.  The  restraint  system  complied  with  the  over -all 
capsule  design  philosophy  to  unburden  the  pilot  of  personal  environm.ental 
protective  equipment  and  at  the  same  time  provide  effec^ive  restraint. 

Other  design  criterias  included  self  attachment,  simplified  adjustment  and 
lightweight  easy  operating  hardware.  Acceleration  loads  were  determined  for 
the  critical  separation,  boost,  recovery,  and  impact  phases.  Based  on  these 
load  requirements,  various  restraint  system  configurations  were  designed  and 
comparatively  evaluated  with  existing  systems  considering  such  features  as 
effectiveness,  comfort,  ease  of  ingress  and  egress,  complexity,  weight,  etc. 

The  use  of  a  non-e jectable  meeh  seat  permitted  many  design  innovations  to 
the  restraint  system  unattainable  with  conventional  ejection  seat  installation. 
Impace  loads  on  the  pilot  were  maintained  within  tolerable  limits  by  using  such 
devices  as  automatic  restraint  take-up,  two  position  seat  and  capsule  bridle 
attachment,  properly  sized  recovery  parachutes,  inherent  energy  absorption 
characteristics , of  the  aircraft  structure  and  a  contoured  seat.  Details  of 
this  research  and  development  program  will  bd  presented,  including  conclusions 
and  recommendations. 


Castor,  J.G.B.  n.d.  STUDIES  ON  AVIATION  MEDICINE  (THE  X  SECTION  OF  THE 
NATURAL  RESEARCH  COUNCIL  OF  JAPAN) 

In  List  and  Dispostion  of  Documents  Collected  by  the  Aero-Medical  Section, 
Air  Technical  Intelligence  Group  (ATIG  Report  No.  241) 
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Castor,  John  G.B.  1946  LIST  OF  JAPANESE  AERO-MEDICAL  RESEARCH  PUBLICATIONS, 
CONTENT  AND  DISPOSITION 

(Air  Technical  Intelligence  Group,  Advanced  Echelon,  FEAF  Air  Materiel  Command, 
Wright-Patterson  Air  Force  Base,  Dayton,  Ohio)  Report  Uo.  F-IR-91-RE. 
ASTIA  ATI  26  382 


ABSTRACT:  Two  lists  of  Japanese  Aero-m.edical  research  publications  are  given. 
One  is  a  list  of  documents  in  the  hands  of  Japanese  nationals  and  the  other  is 
a  list  of  documents  collected  by  the  Aero-Medical  section,  Wright,  Field. 
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Castor,  J.G.B  19A6  ACCELERATION  (G -FORCE)  RESEARCH  EQUIPMENT,  STUDIES, 

RESULT  AND  TRAINING.  (Hq.,  AMC ,  Wright-Pat.  AFB,  Ohio)  Air  Tech. 

Intelligence  Review  Rept.  F-IR-127-RE,  December 
ASTIA  ATI  No.  12710 

ABSTRACT:  In  order  to  observe  the  changes  of  the  intermediary  carbohydrate 
metabolism  produced  by  centrifugal  effects  in  the  direction  of  feet  toward 
head  or  head  toward  feet,  rabbits  were  subjected  to  centrifugal  forces  of 
lOg  for  10  seconds  in  various  directions,  and  the  changes  in  blood  sugar  and 
lactic  acid  were  determined'.  Furthermore,  the  influence  on  the  above  changes 
by  anesthetics  (urethane  and  luminal),  as  well  as  by  vegetative  nerve  stimulants 
(pilocarpine,  atropine,  adrenlin,  and  ergotamine)  and  by  vagotomy,  was  analyzed. 

From  the  experimental  results  it  may  be  concluded  thAt  hyperglycemia  and 
hyper  lac tacidemia  which  are  gradually  produced  by  centrifugal  effects  in  the 
directional  of  feet  toward  head  or  head  toward  feet,  and  persist  for  11-1/2 
hours  after  stopping  the  centrifugal  action  are  probably  due  to  the  fact  that 
the  vegetative  nerve  center  or  the  control  center  of  the  carbohydrate  metabolism 
in  the  midbrain  are  irritated  by  the  centrifugal  forces.  This  stimulus,  in  turn, 
is  transmitted  to  the  liver  via  the  sympathicus,  where  it  results  in  the  split 
ting  of  glycogen.  It  was  furthermore  pointed  out  that  hyperlac tacidemia  w’.iich 
occurs  immediately  after  stopping  the  centrifugal  action  in  direction  of  head 
towards  feet,  and  which  is  intensive  but  transitory,  must  be  of  peripheral  and  not 
of  central  origin. 


Castor,  J.G.B.  1956  ACCELERATION  (G  FORCES)  RESEARCH,  EQUIPMENT  STUDIES,  RESULTS 
AND  TRAINING  (Air  Materiel  Command,  Wright-Patterson  AFB,  Ohio)  Intelligence 
Rev.  Report  No.  F-1R-127-RE,  December  1956 
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Catheurt,  H .  T.,  Jr.  1959  i\N  ORBIIAL  SliOJL.MOR 

In  1959  P'.\’c^'cdin;’.s  of  the  Institute  of  Environmental  Sciences,  Annual  Tech 
nic..l  Moot  i  ,  April  22-24,  1959,  La  Salle  Hotel,  Chicago,  Illinois 
(Institute  of  Environmental  Sciences,  Mt .  Prospect,  Ill.)  pp .  68-70 
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Catling,  F.P.  1958  TRENDS  IN  NAVAL  AVIATION  INJURY  PATTERNS. 

(U.S.  Naval  Air  Station,  Aero-Medical  Department,  Norfolk,  Va.) 

Rept.  No.  .U-:  3-59,  Oct.  1958.  ASTIA  AD  227  326. 

SUI'-\.„;'. :  Data  from  the  Naval  Aviation  Safety  Center  were  accumulated  from 
accident  reports  from  the  close  of  World  War  II  (19^^6)  through  1958.  The 
data  were  e;-:amined  and  tabulated  by  specific  accident  type,  phase,  and  damage 
classifications  in  current  use. at  the  Safety  Center.  Corresponding  tables 
v.ere  constructed  for  fatal  injuries.  In  addition,  the  data  were  developed  for 
bailouts  and  ejections  and  their  related  injury  patterns. 


Taking  the  data  in  their  entirety,  they  indicated  that  there  has  been  a  gradual 
shift  over  the  years  in  the  aircraft  accident  pattern.  For  instance,  changes 
in  the  type  of  accidents,  the  phases  in  which  they  begin,  the  methods  of  escape 
and  so  forth,  are  occurring.  Perhaps  because  of  a  universal  inability  to 
develop  a  satisfactory  classification  system,  inadequate  reporting  procedures, 
or  perhaps  because  it  does  not  exist,  practically  no  shifting  is  discernible 
in  the  patterns  of  injury,  with  one  exception.  This  exception  has  been  the 
steady  increase  in  the  proportion  of  fatal  injuries  which  has  grown  steadily 
over  the  years  in  Naval  Aircraft  accidents. 
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Cattell,  McKeen  1936  THE  PHYSIOLOGICAL  EFFECTS  OF  PRESSLTIE 
Biol.  Rev.  ll(4):4Al-476. 
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Cawthorne,  T.  1959  VERTIGO. 

Proc  Roy  Soc  Med  52:529-36,  July  1959 


Ceausu,  V.  1960  PSYCHOLOGICAL  PROBLEMS  OF  FLIGHT.  (Problemele  Psihologice 

ale  Zborului)  Revista  dc  Psihologie  (Bucuresti) .  6(3):95-114.  (In  Rumania:,, 
with  French  summary,  p.  113). 
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Celander,  H.,  C-J.  Clemedson,  U.A.  Ericsson  &  H.  Hultman  1955 

THE  USE  OF  A  COMPRESSED  AIR  OPERATED  SHOCK  TUBE  FOR  PHYSIOLOGICAL  BLAST 
RESEARCH.  Acta  Physiol.  Scand.  32:6-13. 


Celander,  H.,  C-J.  Clemedson,  U.  A.  Ericsson  &  H.  Hultman  1955 

A  STUDY  c::  THE  RELATION  BETWEEN  THE  DURi\TI0N  OF  A  SHOCK  WAVE  AND  THE 
SEVERITY  OF  THE  BLAST  LNjURY  PRODUCED  BY  IT.  Acta  Physiol.  Scand. 
33:16-18. 
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Cernoch,„0.  and^M.  Kopecky  1951  NEKTERE  POZNATKY  ZVYSETROVANI 

CVICENCU  VYSADKOVYCH  ODDILU  SOKOLA  (Certain  Observations  On  Examination 
of  Young  Parachutists) 

Volenske  Zdravotnicke  Listy.  Prague,  20:108-111,  May-June  1951 
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815 

Chae,  E.  U.  l957  THE  INFLLTEn’CE  OF  TEMPERATURE  UPON  THE  TOLERANCE  OF  MICE 
TO  POSITIVE  RADIAL.  ACCELERATION.  J.  Med.  ROKAF .  5(1). 
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Chaffee,  J.  W.  1961  THE  EFFECT  OF  ACCELERATION  ON  HUMAN  CENTERS  Of' GRAVITY. 
(General  Dynamics  Qorp. ,  Fort  Worth,  Tex.)  Rept.  no.  FZY-013 
ASTIA  AD  271  613 

ABSTRACT:  The  location  in  two-dimensional  (x-z)  space  of  the  center  of  gravity 
of  the  seated  human  body  was  studied  on  25  living  male  subjects  under  conditions 
of  experimentally  controlled  changes  in  the  angle  at  which  a  1  g  acceleration 
acted  upon  the  completely  restrained  body.  Varying  the  direction  of  accelera¬ 
tion  from  15  degrees  through  80  degrees,  measured  from  the  torso  axis  forward, 
produced  a  migration  of  the  group  average  center  of  gravity  along  a  curved 
path  of  2.15  seconds  arc  length,  a  consistent  rotation  of  the  axis  of  maximum 
individual  variability  from  10  degrees  53  minutes  aft  of  the  torso  axis  to  a 
maximum  forward  angle  of  90  degrees  16  minutes,  and  a  characteristic  fluctuation 
in  absolute  size  of  the  individual  variation  about  the  group  average.  The 
practical  applications  of  these  findings  to  the  design  of  rocket- powered  systems 
(e.g,,  escape  capsules)  is  discussed.  (Author) 
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Chaffee,  J.W.  1962  CHANGE  IN  HUMAN  CENTER  OF  GRAVITY  PRODUCED  BY 

CHANGE  IN  DIRECTION  OF  ACCELERATION,  ARS  Journal.  32  (11):  1677-1680, 
November  1962 


ABSTRACT:  The  two-dimensional  location  of  the  center  of  gravity  of  the  seated 
human  body  was  studied  on  25  male  subjects  under  conditions  of  experimentally 
controlled  changes  in  Che  angle  at  which  a  1-g  acceleration  acted  upon  the 
completely  restrained  body.  -It  was  found  that  varying  the  direction  of  the 
simulated  acceleration  vector  from  15°  through  80°,  measured  from  the  torso 
axi.s  jforward,  produced:  (1)  a  migration  of  the  group  average  center  of 
gravity  along  a  curved  path  of  2.15-in.  arc  length;  and  (2)  a  consistent 
rotation  of  the  axis  of  maximum  individual  variability  (  supposed  "optimum" 
thrust  vector)  from  10°  53'  aft  of  the  torso  axis  to  a  maximum  forward  angle 
of  90°  16'.  Speculation  concerning  the  practical  applications  of  these 
findings  to  the  design  of  rocket-powered  systems  (e.g.,  escape  capsules)  is 
presented.  (Author's  summary) 
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Chamberlain,  N.  E  .  and  H,  S ,  Overman  1952  PERSONNEL  EJECTION  CATAPULT - 

TESTING  DEVICE 

(U.  S.  Naval  Proving  Ground,  Djshlgren,  Va.) 

Report  No.  915,  25  Jan.  1952,  ASTIA  ATI-139  471 

ABSTRACT:  This  is  the  final  report  on  a  series  of  exploratory  firing  tests 


conducted  to  investigate  experimentally  the  ballistic  characteristics  of  a 
personnel  ejection  catapult.  Sixty  rounds  were  fired  in  a  test  model  of  the 
catapult,  during  which  variations  were  introduced  in  the  length  of  stroke, 
catapulted  weight,  types  of  propellant,  weights  of  charge  and  booster,  and 
initial  volume.  The  effects  of  variables  on  ballistic  performance  were  recorded 
on  high-frequency-response  cathode-ray  oscillograph  equipment  and  are  presented 
herein.  Also  included  is  an  analysis  of  the  theoretical  performance  of  an 
ideal  catapult,  from  which  are  derived  criteria  for  the  evaluation  of  the 
actual  performance. 

The  performance  of  the  Personnel  Ejection  Catapult  Test  Model,  as  reflected  ip 
the  ratio  of  ejection  velocity  to  maxlnnim  acceleration.  Is  consistently  within 
the  range  from  91Z  to  977.  of  ideal  performance,  and  is  relatively  insensitive 
to  the  variations  in  propellant  types,  boosters  and  Initial  volumes  which  were 
used  in  these  tests. 
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Chambers,  A.  N.  1957  HUMAN  FACTORS  CONSIDERATIONS  IN  THE  SIMULATION  OF 
ACCELERATION  FORCES  IN  FLIGHT  TRAINERS  AND  SIMULATORS 
(Dunlap  and  Associates  Report,  Stanford,  Connecticut) 

ASTIA  AD  110  604 
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Chambers,  R.  M.  h.d.  EFFECTS  OF  G  ENVIRONMENTS  ON  PSYCHOMDTOR  ABILITIES 
NADC-MA-6121.  (Unpublished). 


Chambers,  R.  M.  and  R.  G.  Lathrop  n.d.  CONSIDERATIONS  IN  TESTING  FOR 
1NTELI£CTUAL  IMPAIRMENT  DUR  TO  ACCELERATION 
NADC-MA-6125  (Unpublished) 


Chambers, --R.M.  and  H.V.  Doerfel  1959  CLOSED-LOOP  CENTRIFUGE  SIMULATION  OF 
SPACE  VEHICLE  PERFORMANCE,  (Paper  presented  at  ARS  semi-annual  meeting, 
8-11  Junel959,  San  Diego)  ARS  paper  no.  807-"9 


ABSTRACT:  This  paper  presents  the  development  of  some  closed-loop  human 
centrifuge  simulations  of  proposed  space  vehicles,  and  presents  some  applica¬ 
tions  of  these  simulations  to  human  factors  problems  anticipated  in  specific 
space  maneuvers. 
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Chaai-trs,  R.  M.,  &  J.  G.  Nelson  1960  PILOT  PERFORMANCE  CAPABILITIES  DU!  ING 
CENTRIFUGE  SIMULATIONS  OF  BOOST  AND  rui-isNlRy.  (Paper,  American  Rocke 
Society,  15th  Annual  Meeting,  5-8  Dec.  I960,  Washington,  D.  C.)  ARS  iper 
No.  1401-60 

ABSTRACT:  Presents  9  principles  concerning  the  effects  of  acceleration  n 
human  performance.  These  principles  are  derived  from  centrifug,e  experi  nts 
in  which  human  subjects  were  exposed  to  acceleration  nnvironmenCs  which  re 
designed  to  simulate  three  basic  types  of  proposed  space  vehicles.  The 
principles  deal  with  the  areas  of  :  performance  tolerance,  practice  eff  cs 
restraint  aystera,  individual  differences,  control  system,  control  feedb  .  k, 
task  difficulty  level,  display  characteristics,  and  higher  mental  proce  .. 


824 

Chambers,  R.  M.  1960  HUMAN  PERFORMANCE  CAPABILITIES  IN  HIGH  G  ENVIRONMEN 
(Presented,  at  Amer.  Psychol.  Assn.  Convention,  Chicago,  Illinois.  1-7 
September  1960) 
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Chambers,  R.  M.  1960  EFFECTS  OF  G  ENVIRONMENTS  ON  PSYCHOMOTOR  ABILITIE 

(Paper,  31st  Annual  Meeting  of  the  Aerospace  Medical  Association,  Ame  ana 

Hotel,  Bal  Harbour,  Miami  Beach,  Fla,,  May  9-11,  1960) 

ABSTRACT:  The  psychomotor  abilities  of  the  human  pilot  were  tested  in  a  s  -es 
of  211  closed  loop  centrifuge  runs  in  which  the  primary  A^ ,  -A,,  and  +A,G  ctors 
and  their  combinations  were  systematically  varied  so  as  to  produce  a  serie  sf 
steady-state  G  fields.  During  specific  flight  co-ordination  and  tracking  :'.eu- 
vers,  psychomotor  task  difficulty  levels  and  acceleration  amplitudes  were  .!;o 
varied.  Physiological  and  performance  recordings  were  obtained  simultanec  ly 
during  each  run.  Piloti.ig  opinion  regarding  sensations  and  perceptions,  b  Aii.ing 
and  visual  symptoms,  effects  on  control  motions,  and  adequacy  of  restraint  systems 
were  also  obtained  from  each  pilot.  An  analysis  of  the  various  quantltati  ■■ 
recordings  resulted  in  a  comparison  of  tlie  effects  of  each  experimental  vs  iable 
on  specific  psychomotor  and  physiological  components.  Performance  tolcrar 
curves  were  conscructed  which  reflect  the  deterioration  of  piloting  capabl  ties 
as  a  function  of  (1)  G-vectors  and  their  combinations,  (2)  acceleration  at  ;itude, 
and  (3)  ta'  difficulty. 


Chambers,  R.  M. ,  et  al  1961  THE  EFFECTS  OF  WATER  IMMERSION  ON  PERFORM  kkE 
PROFICIENCY 

(Naval  Air  Development  Center,  Aviation  Meuical  Acceleration  Lab. ,,  Jc  "sville. 
Pa.)  NADC-MA-6133,  22  Aug.  1961. 

ABSTRACT:  In  an  attempt  to  study  a  wide  range  of  human  performance  abilit  <  s 
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associated  with  weightlessness  and, the  transition  from  weightlessness  to  high  G 
reentry  environment,  the  technique  of  water  immersion  and  centrifugation  was  used 
to  simulate  these  conditions.  Six  male  subjects  were  immersed  in  water  to  the 
neck  level  for  a  12-hour  period  and  one  subject  for  a  23-hour  period.  Eight 
selected  performance  tasks  were  administered:  (1)  before  immersion,  (2)  during 
immersion,  (3)  after  immersion  and  centrifugation  so  that  gross  motor  and 
perceptual  behavior  could  be  sampled.  It  was  found  that  behavior  was  not  appar¬ 
ently  affected  by  prolonged  water  immersion  followed  by  reentry  type  accelerations 
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Chambers,  Randall  M.  1961 

CONTROL  PERPORMANCE  UNDER  ACCELERATION  WITH  SIDE-ARM  ATTITUDE 
CONTROLLERS 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pennsylvania) 
NADC-MA-6110.  November.  ASTIA  AD-269  487 

ABSTRACT:  This  paper  presents  some  procedures,  data,  and  conclusions 
based  on  several  closed-loop  centrifuge  experiments  in  which  side-arm 
controllers  were  used  by  pilots  to  perform  specific  control  tasks.  Under 
certain  conditions  the  pilots  could  perform  as  well  in  adverse  acceleration 
fields  as  they  could  statically,  even  though  they  were  exerting  much  more 
physical  effort  and  psychological  concentration,  and  they  were  enduring 
visual  impairment,  chest  pains,  breathing  difficulties,  and  other  stressful 
effects  of  acceleration.  The  pilots  demonstrated  a  remarkable  ability  to 
adapt  to  physiologically  severe  acceleration  environments,  and  they  maintain¬ 
ed  control  performance  within  acceleration  time  history  profiles  which 
contained  vectors  with  amplitudes  as  high  as  +15  G  ,  -7G  .  Some  closed-loop 
human  centrifuge  simulations  were  conducted  which  provided  human  factors 
data  which  may  have  application  to  the  design  and  evaluation  of  side-arm 
controllers  for  use  within  proposed  space  vehicles. 
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Chambers,  R.  M.  &  J.  G.  Nelson  1961  PRINCIPLES  CONCERNING  PILOT 
PERFORMANCE  IN  CENTRIFUGE  SIMULATIONS  OF  SPACE  VEHICLES. 

(Aviation  Medical  Acceleration  Lab.,  Naval  Air  Development  Center, 
Johnsville,  Pa.)  Rept.  No.  NADC-MA-6143,  22  December  1961. 

ASTIA  Doc.  No.  AD-270  282. 

ABSTRACT:  This  report  presents  9  principles  concerning  the  effects  of 
acceleration  on  human  performance.  These  principles  were  derived  from 
centrifuge  experiments  in  which  human  subjects  were  exposed  to  accelera¬ 
tion  environments  designed  to  simulate  three  basic  types  of  proposed 
space  vehicles.  These  principles  deal  with  the  areas  of;  (1)  performance 

toTerahc 2)  "prac  trce~^e f  f ec  tS7“  (  3)  res traint^sys tem^ (4 )  ind ividua  1 - 

differences,  (5)  control  system,  (6)  control  feedbac'',  (7)  task  difficulty 
level,  (8)  display  characteristics,  (9)  higher  mental  processes.  The  need 
for  research  on  the  effects  of  acceleration  variables  other  than  peak  G 
and  direction  of  G  is  noted,  as  is  the  problem  r  interaction  between 
variables.  (Author) 
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Chambers,  R.  M.  &  J.  G,  Nelson  1961  PILOT  PERFORMANCE  CAPABILITIES 
DURING  CENTRIFUGE  SIMULATIONS  OF  BOOST  AND  RE-ENTRY. 

ARS  J. 31(11): 1534-1541.  Nov.  1961. 


ABSTRACT:  One'  part  of  a  human  factors  research  effort  that  has  been  concerned 
with  the  human  performance  capabilities  of  pilots  during  accelerations  ex¬ 
perienced  during  boost,  orbit,  and  re-entry  rocket  flight  trajectories  is 
summarized.  Ss  are  38  men  who  collectively  receiver^ over  2,600  closed  loop 
centrifuge  exposures.  Some  of  the  conclusions  reached  are  formulated  as 
general  principles  dealing  with  areas  of:  1)  performance  tolerance,  2) 
practice  effects,  3)  restraint  system,  4)  individual  differences,  5)  control 
system,  6)  control  feedback,  7)  task  difficulty  level,  8)  display  character¬ 
istics,  and  9)  higher  mental  processes.  Other  research  needs  are  noted. 
(Tufts)  , 
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Chambers,  R.  M.  et  al  1961  CHANGES  IN  PERFORMANCE  PROFICIENCY  UNDER 
CONDITIONS  SIMULATED  BY  WATER  IMMERSION  AND  CENTRIFUGATION. 


ABSTRACT:  An  attempt  ';as  made  to  investigate  changes  in  piloting  proficiency 
and  related  human  performance  under  gravitational  conditions  simulated  by  water 
immersion  and  centrifugation.  Seven  dimensions  of  human  ability  felt  to  best 
reflect  the  influence  of  these  gravitational  environments  were  studied:  (1) 
tracking,  (2)  G-tolerance,  (3)  target  aiming,  (4)  positioning,  (5)  complex 
discrimination-reaction  time,  (6)  complex  coordination,  and  (7)  time  estimation. 
Two  separate  experiments,  a  neck  level  immersion  and  complete  immersion  exper¬ 
iment,  were  performed  each  using  six  male  subjects  immersed  for  periods  up  to 
twelve  hours.  Before  and  after  reduced  gravity  simulation  in  a  water  tank,  the 
subjects  were  exposed  to  a  8  G  re-entry  profile  produced  by  a  human  centrifuge. 
Changes  in  piloting  skill  level  and  in  related  performance  capabilities  were 
found.  (Aerospace  Med.  32(3): 225,  March  1961) 
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Chambers,  R.  M.  1962  PROBLEMS  AND  RESEARCH  IN  SPACE  PSYCHOLOGY. 

(Aviation  Medical  Acceleration  Lab.,  Naval  Air  Development  Center, 
Johnsville,  Pa.) 

NADC-MA-6145,  24  April  1962.  ASTIA  AD  275  830 

ABSTRACT:  The  scientific  literature  on  the  psychological  aspects  of  space 
flight  is  reviewed  in  the  following  areas:  (a)  psychological  requirements  for 
man  in  space,  (b)  sensing  and  perceiving  (c)  perceptual  and  motor  skill  perfor¬ 
mance,  (d)  cognitive  processes  ana  other  higher  mental  abilities,  (e)  person¬ 
ality  and  emotional  behavior,  (f)  psychological  aspects  of  astronaut  selection, 
and  (g)  psychological  conditioning  and  training.  (Author) 


-  272  - 


832 

Chambers,  R.  M.,  W.  F.  Augtrson,  R.  Kerr,  &  D.  A.  Motvay  1962  ‘EFFECTS  OF 

POSITIVE  PRESSURE  BREATHING  ON  PERFORMANCE  AND  PHYSIOLOGY  DURING  ACCELERATION 
(Paper,  33rd  Annual  Meeting  of  Aerospace  Medical  Association,  Atlantic  City, 
N.  J.,  9-12  April  1962)  Abstract:  Aerospace  Medicine  33(3):331,  Mar. 1962 


ABSTRACT:  Statistical  analysis  of  results  from  two  experiments  indicated  that 
breathing  positive  pressure  oxygen  facilited  performance  during  exposure  to  trans¬ 
verse  (+Gx)  and  positive  (+Gz)  acceleration  stress.  I.,  the  flrsi.  experiment, 
five  test  pilots  were  required  to  perform  an  orbital  tracking  task  during  steady- 
state  accelerations  ranging  from  6  to  12  +Gx  while  breathing  1007.  oxygen  under 
pressure  and  under  control  conditions  of  normal  breathing.  In  the  second  experi¬ 
ment,  six  other  subjects  were  required  to  perform  a  visual  br<gh»:ness  discrimina¬ 
tion  task  during  exposure  to  steady-state  accelerations  rang/ng  from  1  to  7  4Gx 
and  from  1  to  5  +Gz .  Effects  on  visual  brightness  discrimination  were  recorded 
under  comparable  breathing  conditions.  There  were  major  individual  differences 
in  response  to  the  effects  of  acceleration  during  pressure  breathing.  Analyses 
of  the  performance  and  piloting  opinion  data  indicated  beneficial  effects  on 
performance  and  pilot  comfort  from  breathing  107.  oxygen  under  pressure  at  the 
higher  acceleration  levels.  (AUTHOR) 


833 

Chambers,  R.M.,  R.  Kerr  et  al.  1962  EFFECTS  OF  POSITIVE  PRESSURE 

BREATH. NG  ON  PERFORMANCE  DURING  ACCELERATION.  (Aviation  Medical  Accel. 
Lab.,  Naval  Air  Development  Center,  Johnsville,  Pa) 

Report  No.  NADC  MA-6205,  ASTIA  AD-298  009 


ABSTRACT:  The  effects  of  positive  pressure  breathing  of  1007.  oxygen  were 
evaluated  in  terms  of  increasing  man's  ability  to  perform  a  qomplex  psvehomotor 
task  during  sustained  accelerations  of  6,  8,  10,  and  12  transverse  G,  and  in 
terms  of  visual  brightness  dlarrirKnation  requirements  during  sustained  accelera¬ 
tions  of  1,  2,  3,  5,  and  7  transverse  G,  and  1,  2,  3,  and  5  positive  G.  In 
addition,  subjective  reports  regarding  comfort  and  performance  were  obtained 
during  all  acceleration  conditions.  Details  of  the  test  results  are,  included  in 
this  report. 
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Chambers,  R.  M. ,  R.  Kerr,  W.  S.  Augersen,  and  D,  A.  Norway  1962  EFFECTS  OF 
POSITIVE  PRESSURE  BREATHING  ON  PERFORMANCE  DURING  ACCELERATION. 

(U.  S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 

NADC -MA-6205  July  2,  1962 

ABSTRACT:  The  effects  of  positive  pressure  breathing  of  lOW.  oxygen  were  eval¬ 
uated  in  terms  of  increasing  nan’s  ability  to  perform  a  complex  psychomotor 
task  during  sustained  accelerations  of  6,  8,  10  and  12  transverse  G,  and  in 
terms  of  visual  brightness  discrimination  requirements  durin  sustained  acceler¬ 
ations  of  1,  2,  3,  5,  and  7  gransverse  G,  and  1,  2,  3,  and  5  positive  G.  In 
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addition,  subjective  reports  regarding  comfort  and  performance  were  obtained 
during  all  acceleration  conditions.  The  following  tentative  conclusions  are 
suggested:  (a)  At  6,  8,  and  10  G,  no  differences  in  ability  to  perform  a 

comples  three-dimensional  psychomotor  task  were  observed.  However,  at  12  G, 
there  were  definite  suggestions  that  performance  under  conditions  of  positive 
pressure  breathing  of  lOOX  oxygen  was  superior  to  normal  (atmospheric)  breath¬ 
ing  of  lOOX  oxygen,  (b)  Subjectively,  the  pilots  reported  that  positive  pressure 
breathing  of  lOOQL  oxygen  was  superior  to  the  condition  of  normal  breathing  of 
1001  oxygen  in  terms  of  breathing  ease  and  general  comfort,  (c)  Duiing  transverse 
accelerations  at  1,  2,  3,  5,  and  7  G, ,  significantly  less  lighting  contrast  was 
required  at  5  G,  for  the  condition  of  positive  pressure  breathing  of  1007. 
oxygen  as  compared  with  breathing  1007,  oxygen  without  pressure  or  normal  air. 

(d)  During  transverse  acceleration,  both  positive  pressure  breathing  of  lOOZ 
oxygen,  and  normal  breathing  of  1007.  oxygen,  precluded  the  necessity  of  an 
increase  in  brightness  contrast  which  was  necessary  for  normal  air  conditions. 

(e)  Durihg  positive  accelerations  at  1,  2,  3,  and  5  G^ ,  positive  pressure 
breathing  of  100%  oxygen  required  significantly  less  lighting  contrast  at  3  G^ 
than  did  either  normal  breathing  of  100%  oxygen  or  greathing  normal  al-t.. 

(f)  Subjectively,  all  subjects  reported  that  positive  pressure  breathingN>f 
100%  oxygen  was  superior  to  the  condition  of  normal  breathing  of  100%  oxygen 
in  terms  of  breathing  ease  and  general  comfort  during  exposure  to  transverse 
accelerations  of  5  and  7  G,  and  to  positive  accelerations  of  3  and  5  G^ • 

(Author) 
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Chambers,  R,  M.  and  J ,  C.  Ferguson  1963  PRELIMINARY  COMPARISON  OF  HUMAN. 
CENTRIFUGE  CAPABILITIES  IN  THE  UNITED  STATES.  (Letter  report  concerning) 
(U.  S,.  Naval  Air  Development  Center,  Johnsvllle,  Pa.)  NAbc-MA-L6304 

ABSTRACT:  This  report  contains  a  chart  to  provide  a  convenient  comparison  of 
nine  centrifuges,  in  existence  or  approN'ed  for  construction,  in  terms  of  the 
following  features;  arm,  main  drive,  radial  G,  gondola,  payload,  degrees  of 
freedom,  gimbals,  availability  of  closed- loop  Operation,  gondola  environments, 
slip  rings,  and  availability.  Entries  are  based  on  the  best  available  informa¬ 
tion  as  of  12  March,  1963. 
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Chambers,  R.M.  1963  EFFECT  OF  ACCELERATION  ON  PILOT  PERFORMANCE. 
(Aviation  Medical  Accelerat ion  Lab . ,  Naval  Air  Development  Center, 
Johnsvllle,  Pa.)  NADC  MA  6219,  26  March  1963.  ASTIA  AD  408  686 


ABSTRACT:  This  report  attempts  to  consolidate  the  findings  of  previous 
research  in  the  area  of  acceleration  effects  upon  performance  and  to  relate 
these  findings  to  basic  piloting  behaviors.  The  decrements  in  the  visual, 
psychomotor  response  and  intellectual  processes  which  have  been  found  to 
accompany  acceleration  stress  are  quan-ificU  where  possible.  Both  transverse 
and  positive  accelerations  have  been  shown  to  raise  the  level  of  contrast 
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required  for  visual  brightness  and  to  reduce  general  acuity  at  acceleration 
loads  well  below  those  which  result  in  gross  visual  impainnent .  Similar 
impairments  in  discrimination  response  rates  are  also  discussed.  The  techni¬ 
ques  thus  far  used  to  assess  higher  mental  ability  under  acceleration  are 
presented  as  are  some  of  the  problems  which  complicate  such  measurements.  . 
Data  from  such  studies  are  presented  to  illustrate  the  reduction  in  immediate 
memoT-y  and  information  processing  capabilities  of  pilots  experiencing  both 
high  level,  short  term  and  moderate,  extended  accelerations.  (Author) 


Chambers,  R.  M.  1963  LONG-TERM  ACCELERATION  AND  CENTRIFUGE  SIMULATION 
STUDIES 

(Naval  Air  Development  Center,  Aviation  Medical  Acceleration  Lab.,  Johns- 
.  ville,  Pa.)  April  11,  1963. 


ABSTRACT:  Some  of  the  major  effects  of  long-term  acceleration  on  human 
performance  and  physiology  are  reviewed.  Also,  some  of  the  results  of  recent 
centrifuge  simulation  studies  of  manned  spaceflights  and  proposed  spacecraft 
are  presented.  The  paper  is  primarily  concerned  with  the  results  of  studies 
conducted  on  the  Aviation  Medical  Acceleration  Laboratory  (AmAL)  Human 
Centrifuge  in  support  of  NASA  and  USAF  space  projects.  The  problems  of 
acceleration-nomenclature  is  outlined,  and  following  Gauer's  procedure,  long¬ 
term  acceleration  is  defined  as  any  acceleration  stress  lasting  longer  than 
ten  seconds.  Physiological  tolerance  to  +€,» +Gj»  -G,* and  -G,  acceleration 
vectors  are  discussed  and  it  is  pointed  out  that  in  addition  to  physiological 
tolerance  limits,  there  are  also  performance  tolerance  limits  which  define 
the  reliable  functioning  of  any  particular  overt  behavior  system  during 
acceleration.  Major  concepts  In  protection  are  discussed,  recent  work  on 
contour  couches  studied  on  the  AMAL  centrifuge  is  reviewed,  and  a  newlv- 
developed  universal  contour  couch  is  described.  Some  of  the  basic  principles 
of  centrifuge  simulation  of  several  types  of  space  vehicles  are  outlined,  and 
the  use  of  the  AMAL  centrifuge  in  astronaut  training  is  reviewed.  Also, 
the  effects  of  various  acceleration  profiles  on  visual  and  auditory  performance, 
discriminating  and  responding,  complex  psychomotor  skill  performance,  and 
higher  Wntal  functioning  are  discussed.  (N63-19313) 
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Champlin,  G.  A.  and  E.  S.  Wilbarger  1959  BIO-FLIGHT  PROJECT  2B  REVISION  I. 
REPORT  FOR  10  SEPT.  1958  -  10  JULY  1959. 

(Army  Medical  Services  Research  and  Development  Command,  Ft.  Knox,  Ky.) 
Rept.  no.  CSCRD-16  ASTIA  AD  227  227 

ABSTRACT:  Primates  have  been  successfully  recovered  following  ballistic  missile 
flight.  The  results  assured  environmental  conditions  to  be  adequate  for  the 
comfort  of  human  travelers.  A  detailed  preliminary  inspection  of  the  results 
in  terms  of  biological  measurements  is  included.  Monkey  Baker  was  said  to  be 
in  excellent  health.  The  autopsy  performed  on  rhesus  monkey  Able  revealed 
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BO  morbid  pathology  resultant  from  her  flight.  Phyalologlcal  well-being  under 
conditions  of  restraint,  isolation,  artificial  environment  and  ballistic  sd.ssile 
acceleration,  weightlessness,  spin,  deceleration,  and  impact  for  a  high 
phylogenetic  order  of  research  animal  has  been  proven.  Consciousness  for 
monkey  Able  was  proven  past  the  peak  deceleratlve  force  of  re-entry  on  the 
in-flight  films.  All  facets  of  medical  preparation  and  engineered  equipment, 
however,  need  detailed  analysis  and  desi^  refinement. 
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Champney,  W.  B.,  J.  B.  Athans,  &  C.  D.  Mayerson  1961  A  STUDY  OF  HYPERSONIC 

AERODYNAMIC  DRAG  DEVICES.  (Aeronautical  Systems  Division,  Air  Force  Systems 
Command,  Wright-Patterson  AFB,  Ohio)  WADC  TR  59-324,  Part  II;  ASTIA  AD-272 
013 

ABSTRACT:  A  two-phase  study  of  hypersonic  zero-lift  drag  devices  wliich  could  be 
used  to  recover  space  vehicles  re-entering  the  earth's  atmosphere  has  beqn  made. 
The  results  of  the  first  theoretical  phase,  which  are  summarized  in  an  interim 
report,  indicate  that  variable  area  drag  devices  produce  less  heating  and 
deceleration  than  a  fixed-area  device  of  the  same  maximum  size.  Also,  for  a  fixed 
drag  device,  minimum  peak  decelerations  occur  with  C_A/W  of  0.10.  In  this  second 
test' phase,  various  drag  device  models  were  tested  at  hypersonic  speeds.  Good 
agreement  was  found  in  heating  and  drag  on  simple  shapes.  Heat  distributions  and 
drags  were  determined  for  a  number  of  complex  shapes  and  some  parametric  relation¬ 
ships  were  established. Criteria  for  selecting  an  optimum  device  were  also 
estsbllshed.  (AUTHOR)  I 
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Chance  Vought  Aircraft  1959  TYPICAL  ACCELERATION  LOADS  IMPOSED  ON  PILOTS 
DURING  CATAPULTING  AND  ARRESTING.  (Chance  Vought  Aircraft  Inc.,  Dallas  Tex.) 
Report  No.  1,  CVA  39,169 
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Chance  Vought  Aircraft  1959  ANTICIPATED  ACCELERAinON  LOADS  ON  PILOTS  OF 
1963-65  AIRCRAFT. 

(Chance  Vought  Aircraft  Inc.,  Dallas,  Tex.) 

Enclosure  (5)  to  AER-E9M-677,  Dec.  1959. 
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Chance  Vought  Aircraft  1959  PHYSIOLOGICAI  AND  PSYCHOLOGICAL  CONSIDERATIONS 
FOR  MANNED  SPACE  FLIGHT  I 

(Chance  Vought  Aircraft,  Inc.,  Dallas,  Tex.)  CVA  Rept.  No.  E9R-12349, 

7  July  1959. 
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Chance  Vought  Astronautics  1960.  MANNED  SPACE  PLIGffr  SIMULATOR  FACILITY, 
(Vought  Astronautics,  Dallas,  Texas)  Report  No.  AST/EOR-12965, 

May  1960 
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Chance  Vought  Aircraft  1960  INTEGRATED  FLIGHT  CAPSULE  -  PILOT  SEAT. 
(Chance  Vought  Aircraft,  Inc.,  Dallas,  Tex.) 

CVA  Report  No.  AER-EOR- 12828 

ABSTRACT:  This  report  discusses  the  Pilot's  Seat  Study  accomplished  during 
preliminary  design  of  the  Integrated  Flight  Capsule.  The  study  began  as  a 
simple  replacement  of  the  ejection  seat  with  a  light-weight  pilot's  seat, 
but  recommendations  resulting  from  the  blackout  protection  study  caused 
the  study  to  be  directed  toward  the  design  of  a  suplnatlng  pilot's  seat. 

The  research  trade  studies,  and  nockups  lead  to  the  final  design  of  a  tubular 
frame  stainless  steel  mesh  seat.  It  is  concluded  that  suplnatii^  pilot's 
seat  would  be  a  comfortable  an^useful  device  once  tested  and  qualified. 
Further  studies  are  recommended  to  qualify  die  seat  for  service  use. 
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Chance  Vought  Aircraft  1960  INTEGRATED  FLIGHT  CAPSULE  -  PILOT  RESTRAINT 

(Chance  Vought  Aircraft,  Inc.,  Dallas,  Tex.) 

CVA  Report  no.  AER-EOR- 12829 ,  25  March  1960 

ABSTRACT:  This  report, discusses  the  pilot  restraint  system  study  accomplished 
during  the  preliminary  design  of  the  Integrated  Flight  Capsule.  Present  day 
pilot  restraint  systems  were  evaluated,  and  methods  of  eliminating  their  major 
deficiencies  investigated.  However,  the  majority  of  the  study  effort  was 
directed  towards  the  design  of  an  optimum  pilot  restraint  system.  The  integra¬ 
tion  of  the  pilot  restraint  and  the  pilot’s  flight  garment  was  developed  for 
several  of  the  more  promising  methods  of  restraint.  A  mock-up  of  these 
methods  used  in  the  mock-up  appear  to  be  feasible  methods  of  pilot  restraint 
when  used  in  conjunction  with  an  integrated  flight  garment.  Several  of  the 
pilot  restraint  methods  considered  appear  to  warrant  further  development 
toward  providing  the  pilot  with  an  optimum  restraint  system.  This  study  was 
not  concerned  with  the  design  of  the  garment;  however,  it  was  given  considera¬ 
tion  during  the  design  of  the  system.  Several  studies  in  the  area  of  head 
restraint  are  presented.  These  studies  are  suggested  methods  of  head  restraint 
which  will  support  the  head  in  the  event  high  loads  are  experienced,  while 
keeping  at  a  ndnimum  restriction  of  head  movement  during  the  long  periods  when 
head  restraint  is  not  required. 
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Chance  Vought  Aircraft  1960  INTEGRATED  FLIGHT  CAPSULE  -  IMPACT  &  FLOTATION 

BAG  INFLATION  SYSTEM 

(Chance  Vought  Aircraft  Inc.,  Dallas,  Tex.) 

CVA  Report  no.  AER^EOR- 12836 ,  25  March  1960 

ABSTRACT:  This  report  describee  the  studies  made,  system  selected  for  infla¬ 
tion  of  the  impact  bags  and  flotation  bags  used  on  the  integrated  flight 
capsule.  Three  different  types  of  inflation  systems  were  investigated.  The 
single  air  bottle,  single  pressure  regulator  system,  requires  extremely  large 
lines  to  achieve  desired  results.  A  system  using  a  single  air  bottle  with  a 
pressure  regulator  at  each  bag  allows  use  of  smaller  lines,  but  the  required 
Inflation  time  of  3  seconds  is  not  feasible  using. the  proposed  900  cu.  in.  air 
bottle.  Both  of  these  systems  can  be  designed;  however,  calculations  are 
presented  only  to  the  point  that  the  assumptions  made  for  system  design  are 
Insufficient  to  meet  established  criteria.  The  system  recommended  for  this 
application  is  individual  air  bottles  with  no  pressure  regulators.  The  most 
apparent  advantage  of  this  system  is  insurance  against  loss  of  the  entire 
recovery  system  in  the  event  of  failure  of  one  bag. 
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Chance  Vought  Aircraft  1960  STRUCTURAL  DESIGN  LOADS 
(Chance  Vought  Arlcraft,  Inc.,  Dallas,  Tex.) 

CVA  Report  no.  AER  E9R- 12581  -  CONF,  25  March  1960. 

ABSTRACT:  The  structural  design  loads  on  the  fuselage  and  stabilizing  fins 
of  the  F8U-1  flight  test  capsule  are  presented. 

The  applied  loads  resulting  from  the  capsule  recovery  system  are  also  shown. 
Included  are  the  parachute  loads,  boost  rocket  loads  and  landing  Impact  loads. 
Procedures  and  criteria  used  in  determining  design  conditions  are  discussed. 

A  procedure  for  defining  the  maximum  allowable  combination  of  ac::ele  rat  ions 
on  the  man  is  shown. 
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Chance  Vought  Aircraft  1960  SUMMARY  OF  INTEGRATED  FLIGHT  CAPSULE  PARACHUTE 
RECOVERY  SYSTEM  PROGRAM. 

(Chance  Vought  Arlcraft,  Inc.,  Dallas,  Tex.) 

CVA  Report  No.  AEF-E9R- 12446  ,  25  March  1960.  ASTIA  AD  263  508 

ABSTRACT:  This  report  contains  a  review  of  the  work  accomplished  to  date  on 
the  recovery  system  for  the  Integrated  Flight  Capsule  and  outlines  a  program 
that  would  permit  concurrent  development  of  die  recovery  system  and  the  capsule. 
The  preliminary  design  parameters,  established  in  prevloxisly  completed  feasi¬ 
bility  studies,  are  included  for  information.  The  report  Includes  a  general 
sumnary  of  all  the  other  sections  which  comprise  the  total  report  submitted 
under  Bureau  of  Naval  Weapons  contract  N0a(8)59-6130-c. 
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Chance  Vought  Aircraft  1960  INTERIM  REPORT  ON  PARACHUTE  RECOVERY  AND  IMPACT 
SYSTEMS 

(Chance  Vought  Aircraft,  Inc.,  Dallaa,  Tex.) 

CVA  Report  No.  AER-E9R- 12582,  25  March  1960. 

ABSTRACT:  This  interim  report  contalna  information  on  the  parachute  recover 
ayatem  for  the  Integrated  Flight  Capaule  flight  teat  vehicle.  The  various 
energy  abaorptlon  aystema  inveatigated  for  the  landing  impact  condition  are 
alao  dlacuaaed. 
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Chance  Vought  Aircraft  1960  PHYSIOLOGICAL  REQUIREMENTS,  INTEGRATED  FLIGHT 
CAPSULE. 

(Chance  Vought  Aircraft,  Inc.,  Dallas,  Tex.) 

CVA  Report  No.  AER-EOR- 12841,  25  March  1960. 

ABSTRACT:  The  Improvement  of  the  pilot  environment  in  the  Integrated  Flight 
Capsule  required  definition  of  the  physiological  capabilities  and  limitations 
of  the  man.  This  was  accomplished  for  cabin  pressure,  atmosphere  composition, 
temperature,  ventilation  rate,  environmental  toxicity,  accelerations,  noise, 
vibration,  body  restraint,  oscillation  and  tumbling,  pilot  incapacitation 
sensing,  vision,  thermal  radiation  effects,  and  body  waste  removal.  The 
physiological  requir<nnents  presented  assumed  that  no  personal  protective 
equipment  is  Worn. 
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Chance  Vought  Aircraft  1960  PILOT  ACCELERATION  PROTECTION  ON  THE  INTEGRATED 
FLIGHT  CAPSULE 

(Chance  Vought  Aircraft,  Inc.,  Dallas,  Tex.) 

CVA  Report  no.  AER-EOR- 12843 

ABSTRACT:  A  first  approximation  of  accelerations  the  pilot  might  expect 
to  encounter  in  airplanes  in  the  1963-65  period  is  made  based  on  stresses 
recorded  during  a  large  number  of  flight  hours  on  current  airplanes.  The 
recorded  G-time  patterns  are  analyzed  statistically  for  frequency  of  occurence 
and  mean  levels.  These  acceleration  levels  are  adjusted  according  to  predicted 
performance  oL  future  airplanes  and  when  compared  to  native  human  tolerance, 
show  a  need  for  pilot  protection. 

Several  methods  of  Increasing  G  tolerance  are  noted,  and  the  antl-G  suit  and 
supination  (tilting  the  pilot  backward)  are  selected  as  the  most  practical. 

A  review  is  m^de  of  centrifuge  experimentation  which  defines  the  debilitating 
effects  of  G  btress  and  the  degree  of  protection  afforded  by  the  anti-G  suit 
and  a  supinatlng  seat. 
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Chandler,  Richard  F.  1962  DETERMINATION  OF  EQUIVALENT  NATURAL  FREQUENCY 

INDICATED  BY  ACCELEROMETERS  MOUNTED  OVER  THE  STERNUM  DURING  HUMAN  IMPACT 
IN  THE  G  DIRECTION 

(6571st  Aerotnedical  Research  Laboratory,  Holloman  Air  Force  Base,  New  Mexico) 
Project  7850,  Task  785001,  ARL-TDR-62-29,  Dec.  1962 

ABSTRACT:'  Analysis  of  29  human  impact  tests  in  the  G  position  on  the  Daisy 
Decelerator  indicated  that  the  natural  frequency  of  the  response  measured  by 
sternum  accelerometers  varies  Inversely  as  the  duration  of  the  onset  of  the 
input  deceleration.  The  value  of  the  product  of  response  frequency  (cps) 
and  onset  duration  (sec)  is  approximately  0.5.  (AUTHOR) 
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Chang,  S.  S.  L.  195?  AN  AIRFRAME  PITCH  LINEAR  ^CFLERATION  CONTROLLER. 
National  Electronics  Conference  Proceedings  12:134-151 
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Chapman,  D.R.  1958  AN  APPROXIMATE  ANALYTICAL  METHOD  FOR  STUDYING  ENTRY  INTO 
PLANETARY  ATMOSPHERES. 

(National  Advisory  Committee  for  Aeronautics,  Washington,  D.C.) 

NACA  TN  4276,  May  1958. 

ABSTRACT:  Study  is  made  of  the  decelerations,  heating  rates,  and  total  heat 
absorbed  for  entry  into  Venus,  Earth,  Mars,  and  Jupiter. 
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Cnapman,  D.R.  1958  DECELERATION  DURING  ENTRY  INTO  PLANETARY  ATMOSPHERES. 

(National  Aeronautics  and  Space  Administration,  Ames  Research  Ctr.,  Moffett 
Field,  Calif.)  (Paper  presented  at  2nd  International  Symposium  on  the 
Physics  and  Medicine  of  the  Atmosphere  and  Space,  San  Antonio,  Tex., 

Nov.  10-12,  1958).  See  also  in  Benson  and  Strughold,  eds . ,  Physics  and 
Medicine  of  the  Atmosphere  and  Space  (New  York:  John  Wiley  &  Sons,  1960) 
pp.  339-351. 

ABSTRACT;  An  analytical  method  recently  developed  for  computing  the  motion  of 
an  orbiting  vehicle  during  entry  into  planetary  atmospheres  is  applied  to  study 
the  dece lerat lon-t ime  curves  lor  various  types  of  shallow  entry.  It  is  pointed 
out  that  the  initial  rate  of  onset  of  deceleration,  following  the  period  of 
weightlessness  in  orbit,  can  be  alleviated  considerably  by  certain  types  of 
entry  which  start  near  perigee  with  e  slightly  super-circular  velocity.  Decele¬ 
ration-time  curves  for  vehicles  with  various  amounts  of  aerodynamic  lift  are 
presented  for  entry  into  Earth,  Mars,  Venus,  and  Jupiter. 
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Chapman,  D.R.  1959  AN  ANALYSIS  OF  THE  CORRIDOR  AND  GUIDANCE  REQUIREMENTS 
FOR  SUPERCIRCULAR  ENTRY  INTO  PLANETARY  ATMOSPHERES . 

(National  Aeronautics  and  Space  Administration,  Ames  Research  Center, 

Moffett  Field,  Calif.)  NASA  Technical  Rept.  R-55.  ASTU  A’J  228  509 

ABSTRACT:  The  analysis  of  supercircular  entry  is  developed  around  a  new 
dimensionless  parameter  which  combines  certain  conditions  at  the  conic  perigee 
altitude  with  certain  characteristics  of  the  vehicle;  this  parameter  convenient¬ 
ly  determines  either  deceleration  limited  or  heating-limited  corridor  widths 
for  elliptic,  parabolic,  or  hyperbolic  approach  trajectories.  Illustrative 
calculations  of  corridor  widths  and  the  associated  guidance  problems  are  present¬ 
ed  for  Venus,  Barth,  Mars,  Jupiter,  and  Titan.  Generalized  curves  are  presented 
for  application  to  various  entry  conditions. 


Chapman,  D.R.  1960  DECELERATION  DURING  REENTRY  INTO  PLANETARY  ATMOSPHERES. 
In  Benson,  0.0.,  and  H.  Strughold,  eds . ,  Physics  and  Medicine  of  the 
Atmosphere  and  Space.  (New  York:  John  Wiley  &  Sons,  1960)  pp.  339-351 
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Charles,  J.  P.  1955  FRACTURED  VERTEBRAE  IN  U.S.  NAVY  AIRCRAFT  ACCIDENTS. 

J.  Aviation  Med.  24:483-490. 

SUMMARY:  The  fractured  vertebrae  sustained  In  U.  S.  Navy  aircraft  accidents 

involving  pilots  only  were  reviewed  over  the  five  year  period  from  January, 
1948,  The  causal  factor  in  fractures  other  than  compression  fractures  of  the 
lumbar  and  thoracic  was  clear.  Transverse  process  fractures  generally  followed 
violent  swerving  or  cartwheeling  during  a  forced  landing.  Cervical  fractures 
of  all  types  most  frequently  involved  nose  overs  followed  by  acute  flexion 
of  the  neck.  The  majority  of  cases  were  compression  fractures  of  the  lower 
thoracic  and  upper  lumbar  vertebrae.  In  general  the  aircraft  either  stalled 
or  mushed  into  the  ground  or  struck  an  embankment  in  a  nose-high  altitude 
during  the  initial  part  of  the  slide.  The  evidence  appears  to  indicate  that 
vertical  forces  acting  through  the  seat  bottom  rather  than  acute  flexion  of 
die  spinal  column  are  causing  the  compression  fractures  of  the  thoracic  and 
Ixunbar  vertebrae. 
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Chason,  J.  L. ,  E.  S.  Gurdjian,  B.  F.  Haddad,  &  J.  E.  Webster  1955  CHANGES  IN 
CELL  STRUCTURE  FOLLOWING  SUDDEN  INCREASES  IN  INTRACRANIAL  PRESSURE. 
(Proceedings,  2nd  International  Congress  Neuropathology,  London,  1955) 
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Ch«8on,  J,L.,  W.G.  Hardy,  J.E.  Webster,  and  E.S.  Gurdjlan  1957  ALTERATl  N.;  IN 
CELL  STRUCTURE  OF  THE  BRAIN  ASSOCIATED  WITH  EXPERIMENTAL  CONCUSSION  (  resented 
at  Harvey  Cuahlng  Society  Meeting,  April  26,  1957) 


Chason,  J.  L. ,  E.  S.  Gurdjian,  W.  G.  Hardy,  &  J.  E.  Webster  1958  ALTE  \"I0NS 
IN  CELL  STRXTURE  OF  THE  BRAIN  ASSOCL\TED  WITH  EXPERIMENTAL  CONCUSSI  ’ 

J.  Neurosurgery  15(2) : 135-139 
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Chcrniack,  N.S.,  A.S.  Hyde,  &  F.W.  Zechman  1959  THE  EFFECT  OF  TRANSVE 
ACCELERATION  ON  PULMONARY  FUNCTION. 

(Wright  Ait  Development  Ctr.,  Wright -Patterson  AFB,  Ohio)' 

WADC  TR  59-347,  ASTIA  AD  226  054. 

See  also  J.  AppI .  Phys io 1 .  14(6) :914-916,  1959.  , 


■ABSTRACT:  Since  difficulty  with  respiration  limits  tolerance  to  transvet 
acceleration,  the  effect  of  this  acceleration  on  different  respiratory  fa 
was  tested  in  15  subjects  experienced  in  riding  the  WADC  human  centrifuge 
Minute  volume,  respiratory  rate,  tidal  volume,  maximum  breathing  capacit) 
second  times  vital  capacity  and  total  vital  capacity  were  measure!  after 
and  three  minute  durations  at  3  and  5  g  with  the  subject’s  trunk  perpendi 
to  the  centrifugal  force  and  legs  and  knees  flexed  at  90  degrees.  Vital 
capacity  was  reduced  significantly  at  3  and  5  g.  Maximum  breathing  capac 
was  significantly  reduced  at  5  g.  One-half  second  timed  vital  capacity  r 
aented  an  increasing  fraction  of  total  vital  capacity  as  acceleration  inc 
Minute  volume  and  respiratory  rate  also  increased  significantly  at  5  g  wh 
tidal  volume  was  essentially  unchanged.  The  subjects  show  marked  reduct 
breathing  reserve  at  moderate  acceleration  which  indicates  that  respirat: 
probably  becomes  Ineffectual  at  higher  g-levels  in  most  subjects.  After 
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lation  of  the  Air  Velocity  Index  of  Gaensler  and  by  use  of  Miller,  Wu,  an 
Johnson's  four  quadrant  system,  results  are  obtained  which  indicate  that 
nature  of  the  predominent  respiratory  defect  during  forward  acceleration 
restrictive.  Of  the  respiratory  param€’'ers  measured,  vital  capacity  sho\ 
the  greatest  decrement.  Since  vital  capacity  decreased  at  different  rata 
in  different  subjects  It  may  be  useful  in  predicting  performance  during 
acceleration  and  might  be  of  aid  in  crew  selection.  (Author) 
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ACCELERATION  ON  PULMONARY  FUNCTION.  - 

J.  Appl •  Phys io 1 .  14(6) : 914-916 

See  also  (Wright  Air  Development  Ctr.,  Wright -Patterson  AFB,  Ohio) 
WADC  TR  59-347,  ASTIA  AD  226  054. 
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acceleration,  the  effect  of  this  acceleration  on  dlffeiint  respiratory  factors 
was  tested  In  15  subjects.  Minute  volume,  respiratory  rate,  tidal  volume, 
maximum  breathing  capacity,  0.5-second  timed  vital  capacity  and  total  vital 
capacity  were  measured  at  3  and  5  g  with  the  subject's  trunk  perpendicular  to 
the  centrifugal  force  and  legs  and  knees  flexed  at  90  degrees.  Vital  capacity 
was  significantly  reduced  at  5  g.  Cne-half -second  timed  vital  capacity  repre¬ 
sented  an  Increasing  fraction  of  total  vital  capacity  as  acceleration  Increased. 
Minute  volume  and  respiratory  rate  also  Increased  significantly  at  5  g  while 
tidal  volume  was  essentially  unchanged.  Results  are  obtained  which  Indicate 
that  the  nature  of  the  predominant  respiratory  defect  during  forward  accelera¬ 
tion  Is  restrictive.  Of  the  respiratory  parameters  measured,  vital  capacity 
showed  the  greatest  decrement. 
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Chemlack,  N.S.,  A.S.  Hyde,  J.P.  Watson  &  F.W.  Zechman,  Jr.,  1961  SOME  ASPECTS 
OF  RESPIRATORY  PHYSIOLOGY  DURING  FORWARD  ACCELERATION. 

Aerospace  Med.,  32(2) ; 113-120,  Feb.  1961. 

ABSTRACT:  A  review  of  current  experiments  in  respiratory  physiology  during 
forward  acceleration  Is  presented. 

Dyspnea,  inspiratory  chest  pain,  tracheal  tugging,  paroxysmal  coughing  and  a 
sensation  of  weight  on  the  thorax  are  typical  symptoms  occuring  during  forward 
acceleration.  Fine  crepitant  rales  are  sometimes  heard  over  the  posterior  lung 
fields  for  several  minutes  after  centrifugation  If  the  acceleration  has  been 
prolonged  and  has  been  of  considerable  magnitude. 

Hemoptysis  lasting  6  hrs .  has  occurred  on  one  occasion.  There  i.s ,  naturally, 
considerable  variation  among  subjects  and  even  In  the  symptoms  experienced  by 
the  same  subject  from  day  to  day. 

Mo  serious  cardiac  aberrations  were  noted  during  several  experiments  with  levels 
of  forward  acceleration  up  to  16.5  g  and  with  duration  up  to  3  minutes  at  12  g. 
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Chernigovs -kyi,  V.  M.  and  K.  0.  Lange  1961  TOMORROW  IN  PHYSIOLOGICAL 

SCIENCE  (Zavtrashnii  Den 'Fizlologichnoi  Nauki) . 

Trans,  of  Nauka  1  Zhyttya  (USSR)  11(4):  44-47,  1961. 

(Joint  Publications  Research  Service,  New  York,  N.Y.) 

Sept.  21,  1961  JPRS:  10137 


ABSTRACT;  The  urgent  tasks  of  physiology  and  medicine  are  the  development 
of  recommendations  for  a  schedule  of  activity  for  space  flight,  the  careful 
and  deep  study  of  all  factors  acting  on  the  organism  during  flight  In  space, 
and  reliable  training  of  the  bodies  of  future  astronauts.  (Extract) 


283 


866 

Chernov,  V.N.  and  V.I.  Yakovlev  1959  RESEARCH  ON  THE  FLIGHT  OF  A  LIVING 
CREATURE  IN  AN  ARTIFICIAL  EARTH  SATELLITE. 

ARS  J.  29(10):736-742,  Oct.  1959. 


ABSTRACT:  This  appears  to  be  as  complete  a  single  report  as  is  available  in 
the  English  language  on  the  experimental  results  ot  Laika's  orbital  flight  of 
Nov.  3,  1957,  in  Sputnik  II,  Soviet  technical  and  scientific  accomplishments 
preceding  the  flight  are  included.  Described  and  discussed  in  some  detail  with 
illustrations  are  the  cabin  for  the  animal,  its  equipment  and  experimental 
apparatus,  and  the  preparation  and  training  of  experimental  animals.  Results  of 
the  experiment  are  examined  with  regard  to  three  basic  periods:  the  preflight 
period,  the  launching  of  the  rocket  and  the  satellite's  escape  into  orbit,  and 
the  orbital  flight  of  the  satellite. 
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Chernov,  V.  N.  and  V.  I.  Yakovlev  1960  RESEARCH  ON  ANIMAL  FLIGHT  IN  AN 

ARTIFICIAL  EARTH  SATELLITE. 

In  L.  V.  Kurnosova,  ed.,  Artificial  Earth  Satellites.  (New  York: 

Plenum  Press,  Inc.,  I960)  Vol.  1,  pp.  102-120. 

ABSTRACT:  This  paper  discusses  the  animal’s  cabin,  equipment,  prep.iration  and 
training  of  the  animals,  and  provides  results  of  satellite  tests.  It  is  noted 
that  unlike  high-altitude  rocket  biological  tests,  work  on  satellites  enables  a 
study  to  be  made  of  the  effects  of  long-maintained  accelerations,  as  well  as 
noise  and  vibration,  and  maintained  weightlessness.  Experiments  carried  out  on 
14  dogs  in  training  undergoing  varying  centripetal  accelerations  maintained  for 
6-15  minutes  of  2-10  g  showed  little  effects.  An  increase  in  salivary  secretion 
was  observed  during  rotation.  At  the  start  of  rotation  the  heart  rose  to  1.5-2 
times  its  initial  value,  and  remained  at  this  le”.;el,  with  some  fluctuations,  for 
the  whole  period  of  acceleration.  Respiration  generally  rose  1.5-2  times  the 
initial  rate,  but  as  acceleration  increased  and  the  animal's  body  became  pressed 
against  the  floor  breathing  became  more  frequent  and  superficial,  with  respiration 
rate  1.5-3  tiroes  initial  value.  Arterial  pressure  rose  to  50-80  mm  Hg  above 
initial  value. 
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Chinn,  H.  I.,  B.  A.  Strickland,  F.  W.  Oberst,  S.  S.  Wilks  and  M.  Tinkham  1950 
EVALUATION  OF  SOME  DRUGS  IN  MOTION  SICKNESS. 

J.  Aviation  Med.  21(5) ; 424-429 . 

SUMMARY:  1.  A  number  of  antihis taminic  and  antlspasmodic  drugs  have  been  tested 

for  their  effectiveness  in  preventing  motion  sickness.  Simulated  turbulence  in 
the  airplane,  training  flights,  and  the  swing  have  been  utilized. 

2.  A  mixture  of  50  mg.  of  Benadryl  with  0.65  mg  hyoscine  has  been  shown  to 
be  the  most  effective  prophylaxis  tested.  Hyoscine  amlnoxlde  (Scopodex)  is  of 
the  same  order  of  effectiveness.  Dramamine,  Benadryl,  hyoscine,  and  a  mixture 
of  half  doses  Benadryl  plus  hyoscine  afford  good  prophylaxis.  Artane  and  Perazil 
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give  fair  protection.  Thephorin  and  Chlor-Trimeton  exert  only  alight  protection 
while  Decapryn,  Neoantergan,  Panpamit,  Phenergan  and  A-446  give  no  or  question¬ 
able  protection. 

3.  Anti-motion  sickness  effectiveness  is  not  related  to  antihistamine  poten¬ 
cy. 

4.  The  effective  pharmacological  action  is  discussed.  It  seems  likely  that 
the  degree  of  central  anticholinergic  action  determines  in  large  part  the  effec¬ 
tiveness  of  the  drug,  although  other  actions  cannot  be  excluded. 

5.  All  strongly  effective  compounds  in  the  antihistamine  group  have  two 
carbocyclic  rings  attached  directly  to  a  common  carbon. 
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Chinn,  H.  1.,  W.  K.  Noell,  and  P.  K.  Smith  1950  PROPHYLAXIS  OF  MOTION 
SICKNESS.  »:VALUATION  OF  SOME  DRUGS  IN  SEASICKNESS. 

Arch.  Int.  Med.,  86:810  ASTIA  AD  101  265 

ABSTRACT:  Hyoscine,  Benadryl,  Dramine,  Artane  and  Perazil  were  all  markedly 
effective  in  decreasing  the  incidence  of  seasickness  of  normal,  unselected 
soldiers  during  a  transatlantic  crossing  aboard  a  U.  S.  Army  Transport.  Thephorin 
and  Neoantergan  were  ineffective.  Among  known  motion  sick  susceptibles ,  Thephorin 
showed  a  slight  protective  action,  although  less  marked  than  hyoscine,  Dramamine 
or  Benadryl.  Hyoscine  and  Dramamine  were  tested  therapeutically  and  found  not 
to  be  significantly  effective.  A  lower,  but  nevertheless  significant,  incidence 
of  relief  was  afforded  with  placebos  alone. 

Side  effects  were  most  frequent  among  those  receiving  2.25  mg,  hyoscine  hydro¬ 
bromide  or  15  mg,  Artane  daily.  Blurred  vision  and  dry  mouth  were  the  most 
common  Complaints.  One  case  of  hallucinations  was  encountered  with  hyoscine  and 
two  with  Artane.  Tinnitus,  insomnia  and  nervousness  were  also  increased  with 
Artane.  Drowsiness  was  not  increased  with  any  medication. 

Seasickness  caused  an  activation  of  the  alpha  rhythm  of  the  electroencephalogram 
and  a  slowing  of  the  dominant  wave  frequency.  A  pattern  of  drowsiness  was 
particularly  evident  in  cases  of  persistent  seasickness.  No  significant  changes 
could  be  detected  as  a  result  of  the  drug  administration. 
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Chinn,  H.  I.  and  F.  W.  Oberst  1950  EFFECTIVENESS  OF  VARIOUS  DRUGS  IN 

PREVENTION  OF  AIRSICKNESS.  I.  FFF’=‘CTS  OF  CHEMICAL  CO.-tPONENTS  OF  DRAMAMINE. 
(USAF  School  of  Aviation  Medicine,  Randolph  Field,  Tex.) 

Project  No.  21-32-014,  Rept.  No.  1,  Aug.  1950;  ASTIA  ATI-98  534 

SUMMARY:  No  significant  difference  was  found  between  Benadryl  (50  mg.)  and 
Dramamine  (100  mg.)  in  protecting  subjects  from  airsickness  during  simulated 
turbulence  in  an  airplane,  8-chlorotheophy lline  gave  no  significant  protection. 
A  combination  of  hyoscine -hydrobromide  (0,65  mg.)  and  Benadryl  (50  mg.)  was 
found  to  be  more  effective  than  either  drug  alone.  A  combination  of  half  doses 
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of  hyoscine-hydrobromide  (0.33  og.)  and  Benadryl  (25  mg.)  gave  an  ef fectiveneaa 
equal  to  that  of  a  full  doae  of  hyos'-l-*-  (0.65  mg.)  but  inferior  to  the  full 
dote  mixture.  (Author) 
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Chinn,  H.  I.,  A  B.  A.  Strickland  1950  EFFECTIVENESS  OF  VARIOUS  DRUGS  IN 

PREVENTION  OF  AIRSICKNESS.  II.  COMPARISON  OF  HYOSCINE  WITH  BENADRYLHYOSCIJIE 
MIXTURE  DURING  NAVIGATION  TRAINING  FLIGHTS.  .  (School  of  Aviation  Medicine, 
Randolph  AFB,  Texas)  Project  21-32-041,  Rept.  No.  2.  ASTIA  AD-105596 

ABSTRACT: 

The  incidence  of  nausea  and  vomiting  among  cadets  undergoing  actual  navigator 
training  flights  was  compared  after  they  had  received  the  following  medications 
^)  placebo;  2)  hyoscine  hydrobromide,  0.65  mg.;  3)  hyoscine  hydrobromide,  0.33 
mgV^^enadryl ,  25  mg. 

No  subject  receiving  the  hyoscine-Benadryl  mixture  vomited  or  became  severely 
nauseated,  whereas  7.3  percent  receiving  hyoscine  alone  and  16.7  percent 
receiving  placebo  were  affected  in  this  fashion. 

Among  those  who  had  been  airsick  at  some  previous  time,  the  incidence  of 
severe  nausea  and  vomiting  was:  Benadryl -hyoscine  mixture-0  percent,  hyoscine 
alone-  9.0  percent,  placebo-  20.6  percent. 

The  incidence  of  drowsiness  was  the  same  for  all  groups.  Dry  mouth  was  high 
in  both  the  hyoscine  and  mixture  groups.  The  occurrence  of  blurred  vision, 
nervousness,  excessive  fatigue  and  headaches  was  lower  in  the  mixture  group 
than  in  the  hyoscine  group. 
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Chinn,  H.  I.,  F.  W.  Oberst ,  &  S.  S.  Wilks  1950  EFFECTIVENESS  OF  VARIOUS  DRUGS 
IN  PREVENTION  OF  AIRSICKNESS.  III.  STUDY  OF  ADDITIONAL  ANTIHISTAMINICS  IN 
AIRPLANE  AND  SWING.  (School  of  Aviation  Medicine,  Randolph  Field,  Texas) 
Project  No.  21-32-014,  Rept.  No.  3,  Aug.  1950;  ATl-89  279 


ABSTRACT:  Object  -  To  determine  whether  antihistaminic  activity  is  related  to 
protection  against  motion  sickness.  Suianary  and  Conclusions  -  1)  The  antihista- 
minics  Decapryn  and  Chlor-Triraeton  exert  only  a  slight  protection  against  air¬ 
sickness  induced  by  artificial  turbulence.  2)  Artane,  an  antispasmodic,  protects 
against  airsickness  but  to  a  lesser  degree  than  hyoscine.  3)  Chlor-Trimeton  ^nd 
Thephorin  do  not  protect  against  swing  sickness.  4)  It  is  concluded  that  anti¬ 
histaminic  potency  is  not  related  to  motion  sickness  prophylaxis.  (AUTHOR) 
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Chinny.  I  F.  W.  Oberat  and  S.S.  Wilks,  1950  ANTIHISTAMINICS  AND 
lOTION  SICKNESS  PROPHYLAXIS,  Texas  Rep.  Biol,  and  Med..  8:320 


874 

Chinn,  H.  I.,  B.  A.  Strickland,  Jr.,  0.  H.  Waltrip  &  S.  H.  Gainer  1951 
PREVENTION  OF  AIRSICKNESS  BY  BENADRYL -SCOPOLAMINE  MIXTIIRES, 

U.  S,  Armed  Forces  Med.  J.  2(3) :401-404,  March  1951. 

ABSTRACT:  A  mixture  of  0.33  mg.  of  scopolamine  hydrobromide  and  25  mg.  of  benadryl 
was  compared  with  0.65  mg.  of  scopolamine  bydrobromide  alone  in  the  prevention 
of  airsickness.  No  significant  difference  could  be  detected  between  the  two 
groups  when  tested  in  the  airplane  using  simulated  turbulence  for  1  hour.  When 
actual  navigator  training  flights  were  used  for  testing,  the  benadryl -scopolamine 
mixture  gave  greater  protection  against  severe  nausea  and  vomiting  than  did 
scopolamine  hydrobromide  alone.  Among  those  who  had  been  airsick  at  some  previous 
time,  the  incidence  of  severe  nausea  and  vomiting  was:  none  with  benadryl- 
scopolamine  mixture;  9  percent  wfth  scopolamine  hydrobromide  alone;  and  20,6 
percent  with  the  placebo.  The  incidence  of  drowsiness  was  the  same  for  all 
groups.  Dry  mouth  was  common  in  both  the  group  receiving  scopolamine  hydrobro¬ 
mide  and  in  the  group  receiving  the  benadryl -scopolamine  mixture.  The  occurrence 
of  blurred  vision,  nervousness,  excessive  fatigue,  and  headaches  was  lower  in 
the  group  receiving  the  mixture  than  in  the  group  receiving  scopolamine  hydro¬ 
bromide  alone.  (Author) 
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Chinn,  H.  I.  1951  MOTION  SICKNESS 

(USAF  Sch.  Avn,  Med,,  Randolph  AFB,  Tex) 

Special  Report,  December  1951,  ,  ASTIA  ATI  128  351 

ABSTRACT; 

1.  The  incidence  of  sickness  during  aircrew  training  is  discussed  and 
methods  for  selection  of  motion-resistant  personnel  considered. 

2:  Evidence  is  presented  to  support  the  conclusion  that  the  utricular 
maculae  in  the  labyrinth  are  the  chief  structures  responsible  for  motion  sickness. 
Contributory  factors  in  its  etiology  are  visual  disturbances,  visceral  stimula¬ 
tion,  and  psychic  Influences, 

3.  The  efficacy  of  various  drug  preparations  in  preventing  motion  sickness 
is  considered.  The  most  promising  preventive  is  Lergigan,  a  Swedish  antihista- 
minlc.  Further  studies  are  necessary,  since  the  number  of  subjects  tested  to 
date  is  rather  small.  A  mixture  of  Benadryl  and  hyoscine  gives  excellent  results 
against  airsickness  but  produces  undesirable  side  effects  when  taken  for  2  or 
3  days.  For  this  reason,  it  is  less  desirable  against  seasickness,  where 
medication  may  be  required  for  several  days.  Similarly,  hyoscine  alone  or 
hyoscine  aminoxlde  shows  good  protection  against  airsickness  but  produces  side 
effects  during  frequent  administration.  The  antihls taminics  Dramamine, 

Triroeton,  and  Wellcome  Preparation  47-83  all  give  good  protection.  The 
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•ntlspasmodics  Parsldol  and  Artane  show  fair  protection.  Thephorin,  Chlor- 
Tfiineton,  Decapryn,  Diatrin,  Neoantergan,  and  Prantal  all  give  slight  or  no 
protection. 
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Chinn,  H.I.  1951  MOTION  SICKNESS  IN  THE  MILITARY  SERVICE  Mil.  Surgeon 
108:20-29 
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Chinn,  H.I.,  O.H.  Waltrip  and  H.W.  Massengale  1951  FURTHER  STUDIES  ON  THE 
EFFECTIVENESS  OF  VARIOUS  DRUGS  AGAINST  AIRSICKNESS. 

J .  Aviation  Med .  22 (6) : 535-539 


ABSTRACT:  A  mixture  of  25  mg.  of  Benadryl  and  0.35  mg  of  Scopolamine-Hydro¬ 
bromide  has  been  compared  during  navigation  training  flights  and  in  routine 
C-54  flights  with  the  following  preparations:  Pera2il--50  mg.;  Scopodex--2 . 0  mg. 
Lergigan--  25.0  mg.;  Scopodex- -1 .0  mg.;  Benadryl--25.0  mg.  mixture.  All  prepara 
tions  reduced  the  incidence  of  nausea  and  vomiting  below  the  control  groups, 
although  the  protection  afforded  by  Perazil  was  not  at  a  statistically  signifi¬ 
cant  level.  From  the  studies  reported  here,  the  Benadryl --Scopolamine  mixture 
and  Lergigan  were  the  most  effective,  Benadryl -Scopodex  slightly  less  effective, 
Scopodex  alone  next,  and  Perazil  the  poorest.  It  is  recommended  that  further 
comparison  be  made  between  the  effectiveness  and  side  effects  of  the  Benadryl- 
Scopolamine  mixture  and  Lergigan. 
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Chinn,  H.I.,  H.  Waltrip  and  W.  Massengale  1951  EFFECTIVENESS  OF  VARIOUS 
DRUGS  IN  PREVENTION  OF  AIRSICKNESS  V.  COMPARISON  OF  ADDITIONAL  PREPARATIONS 
IN  AIRCRAFT.  (School  of  Aviation  Medicine,  USAF  Randolph  AFB,  Texas) 

Rept.  No.  21-32-014-5,  July  1951. 
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Chinn,  H.  1.,  et  al  1952  THE  EFFECTIVENESS  OF  VARIOUS  DRXS  FOR  THE 
PROPHYLAXIS  OF  SEASICKNESS 

(USAF  Sch.  Av.  Med,,  Brooks  AFB,  San  Antonio,  Tex.) 

Proj,  No,  21-32-014,  Rpt.  No.  6,  March  1952.  ASTIA  AD  150  406 

ABSTRACT:  Lergigan,  Trimeton,  Benadi-yl-scop.^lamine  mixture,  and  Wellcome 
Preparation  No.  47-83  all  provided  approximately  equal  protection  against 
seasickness.  No  preparation  was  significantly  superior  to  that  of  diphenhy¬ 
dramine  although  the  observed  percentage  of  protection  afforded  by  Lergigan  was 
slightly  greater. 
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Ho  protection  was  given  by  the  antihlstamlnlc  Dlatrin  or  by  the  antispasiaodics 
W-290  and  Prantal.  Slight  protection,  not  significant  at  the  1  percent  level, 
was  obtained  with  Scopodex  alone  or  with  a  mixture  of  Benadryl  and  Scopodex. 

effects  were  minimal  in  all  cases  except  among  those  persons  receiving 
the  Scopodex.  When  2.0  mg.  doses  of  the  latter  were  given  three  times  daily, 
hallucinations,  an  increased  incidence  of  nightmares,  dry  mouth,  blurred  vision, 
and  ringing  in  the  ears  was  observed.  When  1.0  mg.  was  given  combined  with 
25  mg.  of  Benadryl,  there  were  no  hallucinations  but  the  incidence  of  night¬ 
mares,  dry  mouth,  and  blurred  vision  was  still  increased. 

There  was  an  inverse  relation  between  the  incidence  of  vomiting  and  the  age 
of  the  subject.  No  relation  could  be  detected  between  the  number  sick  and  the 
compartments  in  which  they  were  quartered  nor  with  the  degree  and/or  duration 
of  motion  therein  under  the  conditions  of  these  sea  trials. 
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Chinn,  H.I.,  W.R.  Gammon,  &  M.E.  Frantz  1952  EFFECTIVENESS  OF  VARIOUS  DRUGS  IN 
PREVENTION  OF  AIRSICKNESS:  IX.  PROTECTION  OF  AIRBORNE  TROOPS  (USAF  School  of 
Aviation  Medicine,  Randolph  Field,  Texas)  Proj.  No.  21-32-014,  Rept.  No.  9., 
December  1952 


ABSTRACT:  Airborne  soldiers  received  placebo  or  medication  during  two  flights  of 
5  to  7  hours'  duration.  The  incidence  of  vomiting  for  the  placebo  group  was  6,8 
percent.  The  following  drugs  given  immediately  prior  to  take-off  significantly 
lowered  the  incidence  of  vomiting:  Wellcome  47-83  (50  mg.),  Phenergan  (25  mg.), 
Phenergan  (12. Sing.),  Trimeton  (25  mg.),  Pyrrolazote  (50  mg.),  and  scopolamine 
(0.65  mg.).  Postafene  (50  mg.)  given  24  hours  prior  to  take-off  also  afforded 
significant  protection.  None  of  these  medications  was  superior  to  the  others. 
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Chinn,  H.  I.,  &  L.  J.  Milch  1952  EFFECTIVENESS  OF  VARIOUS  DRUGS  IN  PREVENTION 

OF  AIRSICKNESS.  VII.  EVALUATION  OF  PHENERGAN  AND  TRIMETON  (School  of  Aviation 
Medicine,  Randolph  Field,  Texas)  Project  No.  21-32-014,  Rept.  No.  7,  Aug. 

1952;  ATI- 159  336 


ABSTRACT:  Object  -  To  compare  the  effectiveness  of  various  preparations  against 
air  sickness.  Summary  and  Conclusions  -  1)  The  following  preparations  were  tested 
during  simulated  aircraft  turbulence:  (a)  placebo;  (b)  Lergigan,  25  mg.;  (c) 
Phenergan,  25  mg.;  and  (d)  Trimeton,  25  mg.  All  three  drugs  reduced  significantly 
the  incidence  of  vomiting  below  that  in  the  placebo  group.  Phenergan  exhibited 
the  greatest  protection.  2)  Side  effects  with  each  drug  were  slight,  an  increase 
in  drowsiness  being  the  most  apparent  effect.  3)  The  possibility  that  the  effec¬ 
tiveness  of  Lergigan  is  due  to  an  admixture  with  Phenergan  is  discussed. 

Recommendat ions  -  1)  That  the  optimum  dosage  and  duration  of  action  of  Phenergan 
be  investigated.  2)  That  a  comparison  of  Phenergan  and  Lergigan  be  made  with 
rigorously  purified  materials  so  that  there  is  no  question  of  a  mixed  preparation 
(AUTHOR) 
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Chinn,  H.I.  and  N.P.  Plotnikoff  1952  EFFECTIVENESS  OF  VARIOUS  DRUGS  IN  PREVENTION 
OF  AIRSICKNESS:  VIII.  EVALUATION  OF  VARIOUS  TECHNIQUES  FOR  SCREENING  ANTI- 
MOnON  SICKNESS  DRUGS  (USAF  School  of  Aviation  Medicine,  Randolph  Field,  Texas) 
Project  No.  21-32-014,  Report  No.  8. 


ABSTRACT:  Hyoscine,  Benadryl,  and  Lergigan  did  not  increase  the  vomiting  threshold 
of  dogs  to  apomorphine  injection,  nor  did  any  of  them  protect  dogs  against  swing 
sickness.  Hyoscine  protected  human  subjects  on  the  swing,  but  Lergigan  and 
Benadryl  were  without  effect.  The  lack  of  correlation  between  these  findings  and 
the  effectiveness  of  these  preparations  in  air  and  seasickness  are  discussed. 
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Chinn,  H.I.  1952  THE  EFFECTIVENESS  OF  VARIOUS  DRUGS  FOR  THE 

PROPHYLAXIS  OF  SEASICKNESS 
Am  J.  of  Med.  12:433-439,  Apr.  1952 
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Chinn,  H.I.,  B.A.  Strickland,  Jr.,  1953  EFFECTIVENESS  OF  VARIOUS  DRUGS  IN  PREVEN¬ 
TION  OF  AIRSICKNESS:  STUDIES  DURING  ROUTINE  TRAINING  FLIGHTS  (USAF  School  of 
Aviation  Medicine,  Randolph  Field,  Tex.)  Proj.  No.  21-1208,  Report  No,  1. 
September  1953. 


ABSTRACT:  A  mixture  of  25  mg.  of  Benadryl  and  0.35  mg.  of  scopolamine  gave  good 
protection  against  motion  sickness  both  with  and  without  the  addition  of  5  mg. 
of  dexedrine.  No  significant  difference  in  prophylaxis  between  the  two  groups 
could  be  detected.  The  following  preparations  failed  to  afford  a  significant 
protection;  Parsidol  (25  mg.)  Wyeth  46062  (25  mg.),  Schering  1667,  and  Wyeth  46062. 
(15  mg.)  plus  scopolamine  (0.35  mg.).  Side  effects  with  all  groups  were  slight. 

The  significance  of  adding  an  analeptic  drug  to  combat  the  sedation  of  motion- 
sickness  preventives  is  discussed. 
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Chinn,  H.I.,  A.J.  Dugl,  and  L.J.  Milch  1953  EFFECTIVENESS  OF  VARIOUS  DRUGS  IN 
PREVENTION  OF  AIRSICKNESS:  COMPARISON  OF  SCOPOLAMINE,  POSTAFENE,  AND 
PHENERGAN  (School  of  Aviation  Medicine,  USAF  Randolph,  AFB,  Texas)  Rept,  No. 
21-1208-0012-2,  September  1953 
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Chinn,  H.I.  and  N.P.  Plotnikoff  1953  EVALUATION  OF  VARIOUS  TECHNIQUES 
FOR  SCREENING  ANTI -MOTION- SICKNESS  DRUGS.  J.  Appl.  Physiol..  5;  392 
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Chinn,  H.I.,  W.R.  Gananon,  and  M.E.  Frantz  1953  PREVENTION  OF  AIRSICKNESS 
AIRBORNE  TROOPS.  J.  Appl.  Physiol. .  5( 10) : 599-602 


ABSTRACT:  Air-borne  soldiers  received  placebo  and  medication  during  2  flights 
of  5-7  hr  duration.  The  incidence  of  vomiting  for  the  placebo  group  was  6.8Z. 

The  following  drugs  given  .'.mmedlately  prior  to  take-off  significantly  lowered 
the  incidence  of  vomiting:  Wellcome  47-83(50  mg),  Phenergan  (25  mg),  Phenergan 
(12.5  mg),  Trimeton  (25  mg),  Pyrrolazote  (50  mg)  and  scopolamine  (0.65  mg). 
Postafent  (50  mg)  given  24  hr  prior  to  take-off  also  afforded  significant  protec¬ 
tion.  None  of  these  medications  was  superior  to  the  others.  The  incidence  of 
drowsiness,  blurred  vision,  dry  mouth  and  fatigue  was  increased  by  some  of  the 
drugs,  while  dizziness,  sweating  and  headache  were  reduced.  Almost  19  per  cent 
of  the  paratroopers  became  sick  during  a  60  to  90-min  flight  prior  to  their  Jump. 
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Chinn,  H.  1.  1955  EVALUATION  OF  DRUGS  EFFECTIVE  AGAINST  MOTION  SICKNESS. 

(School  of  Aviation  Medicine,  Brooks  AFB,  Texas)  Rept .  No.  55-144,  Oct.  1955 

ABSTRACT:  Twenty-six  compounds  have  been  tested  against  sea-sickness,  using 
soldiers  and  airmen  crossing  the  North  Atlantic  aboard  troop  transports.  A  total 
of  16,902  subjects  was  employed.  Fourteen  of  the  drug  treatments  gave  significant 
protection  at  the  1  percent  probability  level.  There  was  no  apparent  difference 
between  British  or  American  brands  of  hyoscine.  Seasickness  varied  inversely 
with  age.  The  highest  incidence  of  side  effects  was  observed  with  hyoscine. 
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Chinn  HI,  P.K.  Smith  1955  MOTION  SICKNESS  Pharmacol.  Rev.  7:33-82,  March  1955 
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Chinn,  H.  I.,  R.  W.  Hyde  and  L.  J.  Milch  1955  EFFECTIVENESS  OF  VARIOUS  DRUGS 
IN  PREVENTION  OF  AIRSICKNESS:  TREATMENT  BY  INTERNAL  MEDICATION. 

(USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Tex.) 

Rept.  No.  56-6,  November  1955 

ABSTRACT:  Scopolamine  was  administered  to  subje^-ts  aboard  aircraft  by  nasal 
instillation  (nose  drops  and  spray)  15  to  20  minutes  after  take-off.  The 
incidence  of  vomiting  from  airsickness  during  the  subsequent  40  to  45  minutes 
was  markedly  reduced.  Oral  and  sublingual  administration  under  these  conditions 
was  Ineffective.  Considerable  variations  in  the  amount  of  drug  instilled 
resulted  when  given  by  spray.  The  use  of  nose  drops  allowed  more  accurate 
medication.  The  significance  of  this  mode  of  administration  for  treating  motion 
sickness  is  discussed. 
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Chinn,  H.  I.  1956  EVALUATION  OF  DRUGS  FOR  PROTECTION  AGAINST  MOTION  SICKNESS 
ABOARD  TRANSPORl  SHIPS.  J.  Amer.  Med:  Assoc.  160(9) : 755-760 .  3  Mar.  1956 

ABSTRACT:  Twenty-six  compounds  were  tested  as  to  effectiveness  in  the  prevention 
of  motion  sickness  in  16,920  soldiers  and  airmen  crossing  the  North  Atlantic  aboard 
troop  transport  ships.  Best  results  were  obtained  by  using  50mg.  of  meclizine  once 
or  thrice  daily,  50  mg .  of  cyclizine  thrice  daily,  or  25  mg.  of  promethazine  thrice 
daily.  Buclizine  (Vibazinte),  benztropine  methanesul fonate  (Cogentin),  Sandostene, 
and  UCB  158  (N-benzhydryl -N-m-methylbenzylpiperazine)  were  demonstrated  for  the 
first  time  to  be  effective  against  motion  sickness.  Single  doses  of  scopolamine 
hydrobromide  were  effective,  but  on  continued  use  produced  distressing  side-effects. 
For  continued  use,  meclizine  was  the  most  satisfactory.  Motion  sickness  was  twice 
as  frequent  in  those  having  it  before  as  in  those  with  no  previous  history  of  it. 

It  occurred  less  frequently  in  older  men,  and  in  those  who  had  crossed  before. 
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Chkhaidze,  L.  V.  1961  ON  THE  PHYSICAL  TRAINING  OF  THE  COSMONAUT 

Trans,  of  Teoriya  1  Praktika  Fizicheskoi  Kul’tury  (USSR)  24( 12) ; 907-909, 
1961. 

(Joint  Publications  Research  Service,  New  York,  N.  Yl) 

June  4,  1962  JPRS:  13996 


Chkhaidze,  L.  V.  .1962  COORDINATION  OF  HUMAN  MOTOR  HABITS  IN  HIGH  GRAVITY 
FIELDS  AS  A  METHOD  FOR  THE  STUDY  OF  THE  CONTROL  OP  VOLUNTARY  MOVEMENTS. 
In  Biof izika  7:80-85,  1962  (Russian) 
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Christensen,  J.  M,  1951  PSYCHOLOGICAL  RESEARCH  PROJECTS  OF  SELECTED  BRITISH 
LABORATORIES  AND  ESTABLISHMENTS 
(USAF  AfC,  Wrlght-Patterson  AFB,  Ohio) 

OSAF  Memorandum  Report  WCRDP-694-24C ,  July  1951.  ASTIA  ATI  151  644 
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Christensen,  J.  M.  1952  RESEARCH  PROJECTS  OF  CERTAIN  BRITISH  LABORATORIES 
AND  ESTABLISHMENTS  THAT  RELATE  TO  AIR  DEFENSE 
(USAF,  AMC,  Wright-Patterson  AFB,  Ohio) 

WORD  Technical  Memorandum  report  52-95,  November  1952.  ASTIA  AD  5278 
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Christensen,  J.  M.  1960  PERFORMING  MAN-SIZED  TASKS  IN  SPACE 


ABSTRACT:  This  Is  a  commentary  on  a  paper  presented  by  S.  N.  Roscoe  to  the 
Institute  of  Environiaental  Sciences  in  April  of  1960.  The  title  of  the  pepcr 
was  "Performing  Man-sixed  Tasks  in  Space." 
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Christensen,  K.K.  &  L.L.  Johnson  1953  STUDY  TO  DETERMINE  METHODS  OF 
SIMULATING  g  EFFECTS. 

(Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio) 

Contract*  No.  AF33(600)-37276,  WADC  TN  58-314,  ASTIA  AD  211  849 

ABSTRACT:  Methods  of  simulating  acceleration  and  deceleration  sensations  in 
aircraft  flight  simulators  were  determined.  Significant  sensations  were 
ascertained,  and  studies  were  conducted  of  methods  of  mechanically  inducing 
heaviness  and  immobility  sensations,  chemically  inducing  physiological  effects, 
psychologically  inducing  effects  of  acceleration,  and  controlling  the  various 
simulated  effects.  Severa’  devices  that  may  indirectly  induce  acceleration 
effects  were  investigated. 

Mechanical  means  of  inducing  and  controlling  heaviness  and  immobility  are 
considered  feasible,  although  all  devices  have  a  1-g  pressure  sensation  which 
cannot  be  eliminated.  Visual  effects  can  be  simulated.  Chemical  simulation 
does  not  appear  satisfactory  because  function  with  respect  to  g  is  lacking, 
added  safety  precautions  are  necessary,  and  detrimental  effects  are  possib‘'e. 

A  period  of  experimental  development  will  be  necessary  to  determine  the  optimum 
methods  and  to  make  a  full  evaluation  of  the  effect ivenes'.>  of  the  simulated 
sensations . 
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Christian,  G.L.  1958  MILITARY  BOOSTING  ESCAPE  PROGRAMS. 

Aviat ion  Week .  68(9):181,  183,  187, ,and  189. 

ABSTRACT.  Development  of  aircraft  crrv  stations,  the  heart  of  the  entire 
vehicle,  has  threatened  to  lag--and  sometimes  has  conspicuously  lagged-- 
b  ^nd  the  rapid  strides  being  made  to  increase  new  planes'  performance 
capabilities . 

To  combat  this  dangerous  deficiency.  Air  Force's  Wright  Air  Development  Center 
here  is  attacking  with  increased  vigor  the  manifold  problems  of  making  crew 
stations  and  escape  systems  compatible  with  new  high  performance  aircraft  and 
manned  space  vehicles.  Dual  purpose  is  to  make  crewmen  comfortable,  therefore 
capable  of  maximum  efficiency  during  flight  and  to  provide  them  with  ma/imum 
chance  of  survival  if  escape  becomes  necessary. 
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Christy,  R.L.  1949  THE  NEW  HWAN  CENTRIFUGE. 
Aviation  Medicine  20(6) :454-458 


ABSTRACT:  Because  of  technical  difficulties  and  limitations  encountered  : 
aircraft  during  acceleration  experiments,  it  was  decided  to  construct  a  1.  e, 
very  high-performance  centrifuge  which  would  overcome  the  disadvantages  oi 
inabilities  of  present  centrifuges  or  aircraft  in  conducting  the  necessar’ 
research.  First,  the  new  centrifuge  has  a  rate  of  change  of  acceleration 
10  g  per  second,  and  can  attain  a  roaxinnjm  of  40  g.  Second,  the  new  centr'  .-e 
has  a  fifty-foct  radius.  Third,  a  decompression  chamber  10  feet  in  diamet 
and  6  feet  wide  is  mounted  in  the  end  of  the  arm  of  the  new  centrifuge.  '  s 

chamber  can  be  decompressed  to  a  pressure  altitude  of  60,000  feet,  and  tl 
temperature  neither  can  be  carefully  regulated  between  40°  and  il0°  F.  F»  th, 
the  gondola,  including  the  decompression  chamber, is  mounted  inside  a  pair 
gimbels,  which  are  powered  by  hydraulic  motors  mounted  on  the  counter  wei 
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Christy,  R.L.  Jr.  1951  THE  NAVY  PROGRAM  FOR  AIRCRAFT  ESCAPE. 

J.  Aviation  Med.  22 (5) :408-413 

ABSTRACT:  Conventional  bailout  will  be  used  for  low-speed  escape,  althoug  ;  t. 

is  believed  that  an  ejection  seat  should  be  strongly  considered  where  fees  e 
for  all  one-place  and  two-place  training  and  operational  aircraft.  The  es  e  . 
chute  has  particular  value  in  relatively  high  performance  two-place  fighte  iu-i 
attack  aircraft.  Finally,  the  ejectable  cockpit  is  considered  to  be  the  p 
ferred  method  for  the  very  high-speed,  high-alcitude  fighter  aircraft. 
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Christy,  R.L.  1952  A  SURVEY  OF  PRESENT  TECHNIQUES  FOR  EMERGENCY  ESCAPE 
FROM  AIRCRAFT .  InWhite,  C.S.,&0.0.  Benson ,  Jr . ,  eds . ,  Ph ys Ics  and 
Medicine  of  the  Upper  Atmosphere ,  A  Study  of  the  Aeropause 
(Albuquerque,  N.  Mexico:  Univ.  of  New  Mexico  Press,  1952)  pp.  509-515 


ABSTRACT:  The  advantages  and  drawbacks  of  the  following  escape  techniques 
are  discussed:  (1)  ordinary  bailout  over  the  side  o*  the  airplane;  (2)  the 
escape  chute,  in  which  the  pilot  drops  backward  and  downward;  (3)  the  e jec 
tion  seat,  propelled  by  an  explosive  charge  with  sufficient  upward  velocit 
to  clear  the  vertical  stabilizer  (two  types  are  in  use:  one  in  which  the 
seat  is  fired  by  the  pilot  reaching  up  and  pulling  a  curtain  down  over  his 
head  and  face,  and  the  other  fired  by  controls  placed  near  the  legs  of  the 
pilot);  and  (4)  the  ejectable  cockpit  capsule.  Further  studies  are  in  pro 
gress  on  deceleration  tracks,  catapults,  and  human  centrifuges  to  determin 
man's  tolerance  for  acceleration  and  deceleration  under  various  conditions 
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Christy,  R.L.  1961  EFFECTS  OF  RADIAL  AND  ANGULAR  ACCELERATIONS, 

In  H.G.  Armstrong,  ed.  Aerospace  Medicine  (Baltimore:  Williams  and  Wilkins 
Co.,  1961) 
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Chu,  C  C.,  R.J.  Coskren  &  H.M.  Morgan  1960  INVESTIGATION  OF  THE  HIGH  SPEED 
IMPACT  BEHAVIOR  OF  FIBROUS  MATERIALS.  PART  I.  DESIGN  AND  APPARATUS. 
(Fabric  Research  Labs.,  Inc.,  Boston,  Mass)  WADD  TR  60-511  pt.  1, 

Contract  AF  33(616)6321,  Pro j .  7320,  Sept.  1960.  ASTIA  AD  24/  493. 

Ah.  ;;O.CT:  A  high  speed  impact  test  machine  has  been  designed,  constructed, 
and  o.i  1  ibrated  to  test  parachute  components  at  high  rates  of  loading.  This 
♦nst'juent  is  capable  of  rupturing  materials  of  up  to  10,000  pounds  static 
breaking  strength  at  velocities  of  from  200  to  750  feet  per  second.  The 
impacting  force  is  applied  by  a  free  flying  missile  launched  by  a  gas  gun 
utilizing  either  nitrogen  or  helium  gas  at  moderately  low  pressures.  The 
gun  has  a  bore  of  2.5  inches  and  fires  missiles  weighing  up  to  10  pounds. 
Pertinent  data  are  obtained  by  means  of  multiple  exposure  photography  using 
a  multi-microflash  lighting  source  which  provides  a  maxinium  of  fifteen  separate 
flashes  spaced  at  predetermined  intervals  of  between  10  and  10,000  micro-seconds 
The  resulting  photograph  records  the  specimen  and  the  Impacting  missile  before, 
during  and  after  the  Impact.  Measurement  of  the  distances  between  successive 
exposures  yields  information  such  as  the  breaking  strength,  the  extension  to 
rupture,  and  the  energy  absorbed  by  the  specimen.  (Author) 
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Chu,  Wen-Hwa  1960  ON  THE  DEVELOPMENT  OF  A  MORE  ACCURATE  METHOD  FOR  CALCULATING 
*BC7DY -WATER  IMPACT  PRESSURES  (Department  of  the  Navy,  David  Taylor  Model  Basir 
Fundamental  Hydromechanics  Research  Program,  Southwest  Research  Institute, 

San  Antonio,  Texas)  Contract  No.  Nonr  2729(00),  SwRI  Project  No.  23-834-2, 

30  September  1960,  ASTTA  AD  251  927 


ABSTRACT:  This  paper  presents  the  details  of  a  theoretical  investigation  into 
the  hydrodynamic  forces  and  pressures  developed  during  the  early  stages  of  water 
entry  of  a  circular  cylinder.  The  method  employed  is  a  numerical  scheme  developed 
from  formulations  of  the  governing  equations  and  boundary  conditions  that  are  less 
restrictive  than  those  usually  employed,  and  is  applicable  to  a  vide  class  of 
body  forms.  Some  comparisons  vith  experimental  data  are  made.  It  is  concluded 
that  the  method  is  not  yet  suitable  for  general  usage  because  of  excessive 
requirements  for  computing  machine  time. 
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Chung,  Sung  Jang  1945  ELECTROCARDICXIRAMS  OF  MICE  UNDER  POSITIVE  RADUL 
ACCELERATION  STRESS.  ROK  Air  Force  J.  Avia.  Med.  4:31 
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Chung,  Sung  Jang,  &  Yae  Wee  Choi  1956  STUDIES  OP  POSITIVE  RADIAL 
ACCELERATIONS  ON  MICE  AND  MATHEMATICAL  FORMULAE  EXPRESSING  HUMAN 
TOLERANCE  TO  ACCELERATION. 

(Fifth  Semi  Annual  Medical  Conference  of  the  Far  Eaat  Air  Force 
Baguio,  Phllllplnei,  Nov.  29,  1956)  ' 
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Chung,  Sung  Jang  1956  PATHOLOGY  OF  MLCE  UNDER  POSITIVE  RADIAL  ACCELERATION 
STRESS.  ROK  Air  Force  J.  Avia.  Med.  4:45 
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“  POSITIVE  RADIAL  ACCEURATICHI  OS  KICE; 

“"OEROUS  ZONE.  MORTAUTT,  AND 
EFFECTS  OF  ANTl-G  SUITS.  ROK  Air  Force  J.  Avia.  Med.  4:20 
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Chung,,  S.J.  1959  STUDIES  OF  POSITIVE  RADIAL  ACCELERATION  ON  MICE. 
J.  Appl.  Physiol..  14(l):52-54,  Jan.  1959 


ABSTRACT:  One  hundred  and  ninety-one  mice  were  subjected  to  positive  accelera¬ 
tion  of  from  3  to  85  g,  for  periods  of  5  seconds  to  80  minutes.  Data  on 
mortality  and  on  pathologic  findings  are  presented.  No  significant  differences 
were  observed  In  the  resistance  of  male  and  female  mice  to  positive  g.  ECG 
tracings  from  mice  exposed  to  8  g  for  25  minutes  were  examined.  Formulas  are 
presented  to  express  probability  of  survival  of  mice  in  terms  of  exposure  and 
magnitude  cf  acceleration  stress. 
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Chung,  Sung  Jang  196C  STUDIES  ON  A  MATHEMATICAL  RELATIONSHIP  BETWEEN 
STRESS  AND  RESPONSE  IN  BIOLOGICAL  PHENOMENA. 

«  Journal  of  the  National  Academy  of  Sci ..  Republic  of  Korea.  VoL  2 
Dec.  I960  ' 
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Cicala,  A.,  &  G.  Assensi  1956  ERNIA  DEL  DISCO  INTERVERTEBRALE  DA  ACCELERA2I0NI 
POSITIVA:  0SSERVA2I0NI  SU  DI  UN  CASO  CLINICO.  (HERNIA  OF  THE  INTERVERTEBRAL 
DISK  CAUSED  BY  POSITIVE  ACCELERATION:  CASE  REPORT)  Rivista  di  medlcTn; 
nautica  (Roma)  19(3) :  511 -519 ,  July-Sept.  1956  ^  - - 

ABSTRACT:  A  case  is  reported  of  intervertebral  disk  hernia  caused  by  positive 
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acceleration  In  a  lailltary  diver  pilot.  Following  surgery,  the  pildt  returned  to 
flight  duty.  Consideration  is  given  to  the  anatomy  and  physiology  of  the  inter¬ 
vertebral  disk,  and  to  the  nedico-legal  aspects  of  the  disorder. 
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Ciccone,  R.,  &  R.M.  Richman  1948  THE  MECHANISM  OF  INJURY  AND  THE  DISTRIBUTION 
OF  3000  FRACTURES  AND  DISLOCATIONS  CAUSED  BY  PARACHUTE  JUMPING. 

J.  Bone  Joint  Surg.  30A(l):77-97 

ABSTRACT:  In  order  to  recapitulate  our  experience  with  fractures  of  the  ankle 
mortise,  the  authors  have  reviewed  the  last  300  fractures  of  the  ankle;  corre¬ 
lated  the  clinical,  roentgenograph ic,  and  operative  findings;  and  tabulated  the 
Injuries  according  to  the  traumatic  mechanism.  As  explained  earlier,  this 
arrangement  depends  upon  the  interpretation  of  circumstantial  evidence,  and  one 
must  beware  of  straining  such  evidence  too  far  by  postulating  a  theoretical 
sequence  of  trauma,  or  by  intricate  subclassifications,  or  tortured  analogies 
%^th  the  laws  of  mechanics.  The  authors  have  tried  to  avoid  these  pitfalls  of 
speculation.  Table  IV  merely  groups  the  fractures  under  well -recognized  mechan¬ 
isms,  and  it  is  with  these  mechanisms  rather  than  with  the  minor  variations  in 
pattern  that  we  are  primarily  concerned. 

A  comparison  of  this  cross  section  of  the  series  with  other  reported  groups  of 
ankle  fractures  indicates  that  it  makes  little  difference  whether  the  ankle  is 
broken  by  falling  downstairs,  steping  off  a  curb,  playing  football,  or  parachute 
Jumping:  From  the  point  of  view  of  etiological  stresses,  the  statistical  distri¬ 
bution  of  fractures  is  much  the  same.  There  are  certain  minor  variations,  such 

as  the  high  incidence  of  posterior  marginal  fractures  of  the  tibia,  and  the 
relatively  low  incidence  of  vertical  compression  fractures  in  this  series. 

These  differences,  however,  are  trivial;  the  fundamental  point  of  similarity 
is  the  preponderance  of  external-rotation  injuries.  External  rotation  and 
abduction,  taken  together,  account  for  75  per  cent. of  the  fractures  reported 
by  Ashhurst  and  Bromer,  Stevens,  Moritz,  and  Bishop,  as  well  as  the  present 
authors.  This  cannot  be  mere  coincidence;  the  figures  are  consistently  too 
high,  and  they  are  independent  of  the  source  of  the  patients  or  the  circum¬ 
stances  of  injury.  One  may  reasonably  conclude,  therefore,  that  the  vulner¬ 
ability  of  the  ankle  to  external  rotation  represents  an  Inherent  weakness  of 
the  joint,  either  a  local  structural  weakness,  or  else  a  lack  of  adaptive 
resiliency  of  the  leg  as  a  whole.  This  latter  possibility  gains  support  from 
the  fact  that  not  only  the  ankle,  but  the  entire  lower  extremity,  shows  a 
statistical  preponderance  of  external  rotation  injuries. 
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Ciffrin,  A.,  &  W.  A.  Swenson  1959  STUDY  AND  DEVELOPMENT  OF  PARACHUTES  AND 

SYSTEMS  FOR  IN-FLIGHT  AND  LANDING  DECELERATION  OF  AIRCRAFT.  PART  II.  DEVELOP¬ 
MENT  AND  TEST  EVALUATION  OF  THE  RING  SLOT  PARACHUTE.  (Wright  Air  Development 
Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TR  57-566,  Pt.  2;  ASTIA  AD- 155  707 


ABSTRACT:  Based  on  German  research  in  the  development  of  the  FIST  ribbon  para 
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chute.  Radioplane  performed  a  development  and  test  evaluation  of  a  type  of 
parachute  known  as  the  Ring  Slot  parachute.  The  purpose  of  the  program  was  to 
determine  the  feasibility  of  replacing  the  FIST  ribbon  parachute  with  the  Ring 
Slot  parachute  for  aircraft  deceleration.  Tests  consisted  of  drag  tests,  drop 
tests,  and  tests  behind  a  taxiing  aircraft.  Tei;.  t  results  indicate  that  the 
performance  of  a  properly  designed  Ring  Slot  parachute  is  equal  or  superior  to 
that  of  the  FIST  ri'.bon  parachute  for  aircraft  deceleration.  In  addition  to 
an  analysis  of  the  performance,  a  suggested  design  procedure  and  cost  analysis 
of  the  Ring  Slot  parachute  are  presented.  (AUTHOR) 
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Cipriani,  A.  £.  D.  McEachem  1942  MONTREAL  MOTION  SICKNESS  MACHINE 
(NRC,  Canada,  Proc.  Conf.  Motion  Sickness)  Report  No.  C615 
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Cipriani,  A.  1942  AN  ANALYSIS  OF  THE  FORCES  ENCOUNTERED  ON  THE  SIMPLE  SWING 

USED  IN  THE  STUDY  OF  MOTION  SICKNESS. 

(National  Research  Council,  Canada,  Assoc.  Coam.  on  Av.  Med.  Research) 

C-2246.  8  December  1942. 

ABSTRACT:  Radial  acceleration,  in  the  long  axis  of  the  body  with  the  subject 
seated  upright,  is  the  principal  vestibular  stimulus  encountered  on  the  simple 
motion  sickness  swing.  It  is  greatest  at  the  lowest  point  of  the  arc.  The 
magnitude  of  the  stivnulus  is  0.7G  for  a  maximum  displacement  of  the  swing  from 
the  vertical  of  forty  degrees.  This  stimulus  is  repeated  twice  during  each 
complete  cycle  of  the  swing,  or  usually  about  30  times  per  minute.  The  radial 
compohent  of  acceleration  can  be  changed  in  magnitude  by  changing  the  arc  of 
swing.  On  the  other  hand,  the  magnitude  can  be  kept  constant  and  the  frequency 
and  duration  of  the  stimulus  varied  by  changing  the  length  of  the  swing.  There 
are  three  components  of  tangential  acceleration.  The  first  component  is  the 
tangential  acceleration  relative  to  stationary  objects  around  the  swing.  This 
is  the  greatest  at  the  ends  of  the  arc  and  is  about  0.64  G  for  an  angular  dis¬ 
placement  of  forty  degrees  from  the  vertical.  This  acceleration  plays  no  part 
in  stimulating  the  vestibular  system  since  it  affects  equally  the  mobile  and  fix¬ 
ed  portions  of  the  vestibule.  The  second  component  of  tangential  acceleration 
is  zero  at  the  center  of  gravity  of  the  swing  and  Increases  at  points  away  from 
the  centre  of  gravity.  On  the  swings  in  use,  this  stimulus  is  about  0.1  G 
at  the  level  of  the  ear  of  a  subject  sitting  in  the  erect  position.  This 
acceleration  may  act  as  a  small,  probably  subliminal,  vestibular  stimulus. 

It  is  effective  due  to  constraint  of  the  head  in  a  tangential  direction. 

Another  component  of  tangential  acceleration  arises  from  the  push  or  driving 
mechanism.  Its  magnitude  is  unknown  and  probably  variable  in  swings  pushed 
by  hand.  It  may  be  an  effective  vestibular  stimulus.  The  acceleration  curves 
for  the  pitch  motion  of  the  roll-pitch  rocker,  show  a  maximum  of  1.2  G  with 
the  carriage  at  its  lowest  point  and  a  minimum  G  of  0.85,  with  the  carriage 
elevated.  The  frequency  of  the  pitch  is  about  8/min  and  the  linear  displace¬ 
ment  12  feet.  This  produces  an  effective  acceleration  of  0.35  G  applied  once 
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la  Mch  eonpletc  cycle,  or  about  8  tlaas  per  minute. 
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^  mechanical  drive  for  the  simple  swing  used  in  the  study 

OF  MOnpN  SICKNESS. 

^•“‘***  Conn,  on  Av.  Me4.  Research) 

C-Z245.  8  December  1942. 


'  ABSTRACT:  A  method  of  driving  a  swing  by 
reduction  is  described. 


means  of  an  electric  motor  and  V  belt 


917 


K  CORNING  IRJURIES  TO  THE  RETINA  IN  FLIERS. 
(Ueber  Netzhautschadigungen  bei  Fliergem)  Luftfahrtmed.  2:314-316 
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Clamann,  H.G.  1941  ATMOSPHERIC  PRESSURE  DROP  TESfU  ON  HUMANS. 
(Ueber  Drucksturtversuche  Am  Menschen)  ASTIA  AII-68  253,  Jan  1941 
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Clamann,  H.  G.  1958 
AU  Quarterly  Review 


THE  ENGINEERED  ENVIRONMENT  OF  THE  SPACE  VEHICLE 
10(2);53-64. 


Clamann,  H.  G.  1960  MEDICINE  AND  SPACE  FLIGHT:  MAN  IN  CAPSULE  (MEDIZIN 
UND  RAUMFAHRT:  DER  MENSCH  IN  DER  KAPSEL) ,  Flugkorper .  Wiesbaden 
2(1):16-18,  Jan.  1960 


ABSTRACT:  This  lecture  reviewed  current  and  projected  areas  of  Investigation 
in  the  medical  problems  of  space  flight:  acceleration  tolerance,  weightlessness, 
the  use  of  pressure  suits,  hazards  of  Van  Allen  belt  radiations,  the  food 
requirements  and  techniques  for  space  flight  feeding,  methods  of  re-cycling 

water  and  of  CO2  -O2  exenange,  isolation,  and  tolerance  to  high  dry-heat  _ 

temperatures. 
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Clwnann,  H.F.  BIOLOGICAL  EXPERIMENTS  WITH  SPACE  PROBES  In  Koneccl,  E.B., 

REVIEW  OF  JANUARY  1961  LECTURES  IN  AEROSPACE  MEDICINE.  SCHOOL  OF  AVIATION 
MEDICINE,  Randolph  AFB,  Texas  (Santa  Monica,  California:  Douglas 
Aircraft  Co.,  1961) 

ABSTRACT:  In  a  major  portion  of  this  paper,  the  author  defines  more  closely  the 
criteria  for  selecting  feasible  biological  specimens  and  biological  space 
probes.  One  example  of  a  biological  space  probe  (Atlas  ballistic  shot  of 
Oct.  13,  1960)  is  described  in  detail,  and  preliminary  results  of  the  three-mice 
experiment  (Project  MIA)  are  presented.  The  pulse-rate  data  of  one  mouse  during 
the  total  flight  is  interpreted,  viz.,  "As  a  certain  surprise,  the  pulse  rate 
is  influenced  much  more  by  vibration  and  noise  than  by  even  the  high  G  force  at 
reentry.  The  pulse  rate  climbs  directly  after  ignition  of  the  rocket  and  decrease^ 
even  before  burnout.  At  reentry,  the  pulse  rate  climbs  to  a  peak  long  before  the 
G  force  reaches  its  maximum.  During  weightlessness,  the  pulse  rate  remains  fairly 
cpnstant  and  resembles  the  pulse  rate  found  durlns  sleep." 
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Clamann,  H.  G.  1961  HOW  TO  ADAPT  BIO -EXPERIMENTS  TO  SPACE  PROBES. 

Space  Aeronautics  35(4): 73-77,  April  1961. 

ABSTRACT:  A  discussion  of  the  use  of  having  biological  specimens  in  space 
experimentation  is  presented.  Criteria  for  specimens  best  suited  to  a  given 
space  probe  are  presented  and  illustrated  by  describing  the  use  of  three  mice 
aboard  the  recoverable  nose  cone  of  an  Atlas  missile.  The  blopack  design, 
life-cell  atmosphere,  recording  equipment,  and  some  results  are  reported.  (Tufts) 
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Clare,  V.  R.,  D.  R.  Richmond,  V.  C.  Goldizen,  C.  C.  Fischer,  D.  E.  Pratt,  C.  S. 
Gaylord,  &  C.  S.  White  1962  THE  EFFECTS  OF  SHOCK  TUBE  GENERATED,  STEP¬ 
RISING  OVERPRESSURES  ON  GUINEA  PIGS  LOCATED  IN  SHALLOW  CHAMBERS  ORIENTED 
SIDE-ON  AND  END-ON  TO  THE  INCIDENT  SHOCK  (Lovelace  Foundation  for  Medical 
Education  &  Research,  Albuquerque,  N.  Mex.)  Technical  Progress  Report  on 
Contract  No.  Da-49- i46-XZ-055 ,  May  31,  1962 

ABSTRACT:  A  total  of  308  guinea  pigs  were  exposed  to  air  blast  in  4  close-fitting 

shallow,  rectangular  chambers  mounted  on  the  top,  bottom  and  sides  of  an  air- 
driven  shock  tube.  With  a  reflecting  plate  at  the  downstream  edge  of  the  chambers 
the  animals  were  exposed  to  "long" -duration,  shock  overpressures  that  initially 
rose  in  a  single'  step.  The  LD^Q-24-hr  reflected  pressure  calculated  from  group¬ 
ing  all  positions  was  36.2  0.8  psi. 

By  moving  the  reflecting  plate  to  various  distances  downstream  of  the  chambers, 
shock  overpressures  that  initially  rose  in  two  steps  were  applied.  The  results 
were  that  the  animals'  tolerances  to  overpressure  rose  as  the  time  between 
pressure  steps  was  increased. 

Comparison  of  the  LD^q's  obtained  with  animals  in  each  chamber  revealed  that 
there  was  not  a  significant  statistical  difference  in  their  tolerances,  whether 
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they  were  "loaded"  initially  with  the  single-step  pulse  from  their  right,  left, 
dorsal  or  ventral  surfaces . 

Animals  that  survived  pressure-time  conditions  in  the  lethal  range  were  considered 
as  having  been  injured  by  the  blast,  and  were  all  pooled  for  30-day  serial  sacri¬ 
fice.  It  was  found  that  the  lung  hemorrhage  "cleaned  up,"  and  the  lung  weights 
returned  to  normal  in  7  to  10  days  as  did  the  submucosal  hemorrhages  in  the 
stomach  and  intestines.  The  body-weight  curve  displayed  an  initial  drop  in  2 
to  3  days,  after  which  it  rose  to  the  starting  level  by  the  sixth  day  and  then 
paralleled  the  controls.  (AUTHOR) 
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Clark,  B.  &  A.'Graybiel  1946  VISUALLY  PERCEIVED  MOVEMENT  CAUSED  BY  ANGULAR 

ArCE7..BRATION  AND  BY  CENTRIFUGAL  FORCE  DURING  FLIGHT. 

American  Psychologist  1(7) : 238-239,  1946. 

ABSTRACT:  A  method  was  designed  to  observe  and  report  the  effects  of  angular 
acceleration  and  variations  in  g  on  visual  perception  during  flight.  All  of 
the  data  were  obtained  while  the  subject  sat  in  the  rear  cockpit  of  an  SNJ-6 
aircraft,  a  single  engine,  two-place,  advanced  Navy  trainer.  The  visual  stimulus 
was  a  collimated  "star"  installed  in  such  a  fashion  that  observations  could  be 
made  in  complete  darkness.  All  of  the  pilot  s  and  observer's  verbal  reports 
were  automatically  inscribed  onto  the  wire  of  an  airborne  wire  recorder  which 
also  provided  a  time  line.  The  recordings  were  transcribed  in  the  laboratory 
and  all  analyses  were  made  from  these  written  protocols.  Experiments  were 
carried  out  on  three  subjects  using  5  basic  maneuvers  in  addition  to  control 
periods  of  straight  and  level  flight.  It  was  found  that  angular  acceleration  and 
g  during  flight  induce  illusory  perception  of  motion  and  displacement  of  an 
objectively  motionless  object.  The  apparent  displacements  of  the  object  may 
be  great,  the  fixation  object  appearing  to  be  displaced  as  much  as  60°  from  its 
tn:e  position.  The  method  is  adaptable  to  a  number  of  types  of  studies  con¬ 
cerned  with  the  Influence  of  angular  acceleration  and  g  on  visual  perception. 
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Clark,  B.,  A.  Graybiel  A  K.  MacCorquodale  1946  THE  ILLUSORY  PERCEPTION  Uf 
MOVEMENT  CAUSED  BY  ANGULAR  ACCELERATION  ANT)  BY  CENTRIFUGAL  FORCE  DURING 
FLIGHT.  IV.  ILLUSORY  ROTATION  OF  A  TARGET  DURING  TURNS. 

(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 

Rept.  NM  001  059.  01.  16 

ABSTRACT:  This  study  was  designed  to  collect  additional  data  on  illusory 
motion  and  displacement  of  a  fixed  target  in  the  dark  while  the  jplane  in 
which  the  observations  were  made  executed  turns  at  varying  degrees  of  bank. 
Four  subjects  made  observations  in  the  rear  cockpit  of  an  SNJ-6  aircraft 
during  flight.  They  followed  a  previously  established  procedure  save  in 
one  regard.  Instead  of  attempting  to  report  all  of  the  illusory  motion 
present  they  confined  their  attention  to  a  single  aspect,  namely,  the  appar¬ 
ent  rotation  of  a  collimated  star  about  its  central  point. 
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Clark,  B.,  A.  Graybiel,  &  K.  MacCorquodale  1946  THE  ILLUSORY  PERCEPTION  OF 
MOVEMENT  CAUSED  BY  ANGULAR  ACCELERATION  AND  BY  CENTRIFUGAL  FORCE  DURING 
FLIGHT.  II.  VISUALLY  PERCEIVED  MOVEMENT  OF  A  FIXED  TARGET  DURING  TURNS. 
(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  MR005. 13-6001 . 1 .8 
16  Apr.  1946. 

See  also  J.  Exp.  Psychol .  38(3) :298-309 ,  June  1948. 

ABSTRACT:  The  oculo-gyral  and  oculo-gravic  illusions  were  studied  in  flight 
using  three  trained  subjects  which  served  a  fixed  luminous  target  in  the  dark. 
All  observations  were  made  in  the  rear  cockpit  of  a  standard  Navy  training 
plane.  Tne  subject  gave  a  running  account  of  the  apparent  motion  and  displace¬ 
ment  of  the  target  while  the  pilot  maneuvered  the  plane  through  different 
degrees  of  bank.  All  of  the  observers'  reports  and  the  pilot's  signals  were 
recorded  on  an  airborne  wire  recorder  and  written  transcriptions  of  these 
recordings  were  nude  in  the  laboratory.  These  written  protocols  served  as  a 
basis  for  the  analyses  of  the  data. 
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Clark,  B. ,  A.  Graybiel,  &  K.  MacCorquodale  1946  THE  ILLUSORY  PERCEPTION  OF 
MOVEMENT  CAUSED  BY  ANGULAR  ACCELERATION  AND  BY  CENTRIFUGAL  FORCE  DURLNG 
FLIGHT.  III.  HABITUATION  AND  TECHNIQUE  OF  ASSUMING  THE  TURN  AS  FACTORS 
OF  ILLUSORY  PERCEPTION.  (U.S.  Naval  School  of  Aviation  Medicine,  Pensacola, 
Fla.)  Rept.  NM  001  059.  01.  11,  1  July  1946. 

ABSTRACT:  Additional  data  were  obtained  on  the  occurrence  of  the  oculo-gyral 
and  oculo-gravic  illusions  in  a  flight  and  compared  with  the  results  found  in 
a  previous  study.  The  same  three  subjects  observed  a  fxxed  luminous  target  in 
the  dark.  The  subjects  sat  in  the  rear  cockpit  of  an  SNJ-6  aircraft  while  the 
pilot  described  turns  with  different  degrees  of  bank.  The  chief  purposes  of 
the  study  were  :  (1)  to  compare  the  illusions  observed  during  two  methods  of 
executing  a  turn,  and  (2)  to  determine  whether  habituation  occurred  during  Liik 
experiment . 

There  was  no  consistent  difference  in  the  pattejrn  of  illusory  response  observed 
in  the  three  series.  This  was  true  of  the  amouht  of  illusory  motion  and  dis¬ 
placement,  the  time  relations,  and  the  sequence  of  events.  Therefore,  there 
was  no  significant  evidence  of  any  difference  i|n  the  illusory  perceptions  during 
the  two  types  of  banks  nor  was  there  evidence  of  habituation  within  the  limits 

of  this  experiment.  I 
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Clark,  B.,  &  A.  Graybiel  1947  LINEAR  ACCELERATION  AND  DECELERATION  AS 
FACTORS  INFLUENCING  NONVISUAL  ORIENTATION  DURING  FLIGHT. 

(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Rept.  No.  18, 

NM  001  059.01.18,  25  Sept.  1947. 

See  also  J.  Aviat ion  Med .  20:92-101,  1949. 

ABSTRACT:  This  study  was  designed  to  determine  the  effects  of  linear  acceleration 
and  deceleration  on  the  flyer's  spatial  orientation  in  the  absence  of  visual 


perception.  All  observations  were  made  during  flight  in  an  SNJ~6  aircraft  so 
equipped  that  all  visual  cues  could  be  eliminated.  During  one  series  of  trials 
the  subject  faced  forward  and  in  another  series  he  faced  to  the  left  in  the  cock¬ 
pit.  He  gave  a  running  account  of  his  perceptions  of  bodily  position  during  each 
trial  using  a  throat  microphone  which  was  connected  to  a  wire  recorder. 

The  accelerations  and  decelerations  were  produced  by  the  pilot  who  changed  the 
settings  of  power  and  flaps  (brakes)  to  give  a  range  of  forces  were  measured  by 
a  three  component  accelerometer.  The  records  showed  that  the  forces  built  up 
quickly  to  a  maximum  and  shortly  thereafter  began  to  drop  off  to  zero.  The  net 
result  of  these  linear  accelerations  was  to  change  the  magnitude  and  direction  of 
the  resultant  force  acting  upon  the  body. 

The  subjective  reports  showed  clearly  that  the  observers  did  not  merely  have  sensa¬ 
tions  of  change  in  Velocity,  but  they  also  reported  that  they  perceived  a  strong 
sensation  of  tilt.  These  reports  of  tilt  showed  that  the  observer  reorients  himself 
to  the  resultant  force  acting  on  the  body  as  if  it  were  the  true  vertical,  but  the 
estimates  of  tilt  in  degTre^es ,  were  substantially  greater  th^in  the  change  in  direc¬ 
tion  of  the  resultant  forc^^  The  frequency  of  the  reports  of  tilt  during  accelera¬ 
tion  increased  with  the  magnitude  of  the  force  while  the  observer  faced  both  forward 
and  to  the  side,  the  threshold  being  of  the  order  of  ,0.02  G  for  forces  acting  in  a 
direction  fore  and  aft  with  respect  to  the  plane.  This  involved  a  change  in  result¬ 
ant  force  of  approximately  0.0002G  and  a  change  in  the  direction  of  the  force  of 
approximately  1  degrees.  The  number  of  degrees  of  tilt  reported  and  the  duration 
of  the  perception  of  tilt  also  increased  with  the  strength  of  the  stimulus. 

The  reports  during  deceleration  exhibited  essentially  the  same  characteristics  as 
those  during  acceleration.  The  thresholds  were  somewhat  higher  and  the  degree  and 
duration  of  tilt  reported  increased  with  the  strength  of  the  stimulus. 

These  results  show  that  the  perception  of  position  in  space  is  a  function  of  the 
resultant  of  the  force  of  gravity  and  the  accelerative  force, acting  on  the  body. 

The  subjects  reported  clear  perceptions  of  being  tilted  which  would  be  interpreted 
as  climbing  or  diving  as  far  as  the  behavior  of  the  aircraft  is  concerned.  This  is 
an  added  source  of  confusion  in  orientation  resulting  from  accelerative  forces  act¬ 
ing  on  the  body  during  normal ■ fl ight .  These  confusions  result  in  disorientation  in 
space  which  have  important  implications  for  flying  particularly  when  visual  cues  are 
lacking  and  the  pilot  must  rely  on  the  secondary  cues  presented  by  the  instruments. 
(DACO) 
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Clark,  B.,  A.  Graybiel,  &  K.  MacCorquoda le  1948  THE  ILLUSORY  PERCEPTION  OF 
MOVEMENT  CAUSED  BY  ANGULAR  ACCELERATION  AND  BY  CENTRIFUGAL  FORCE  DURING 
FLIGHT.  IV.  ILLUSORY  ROTATION  OF  A  TARGET  DURING  TURNS.  Amer.  J.  Psvchol. 

61(l):50-58,  Jan.  1948  - - - 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj .  MR005. 
13-6001.1.16.,  4  Sept.  1946 
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Clark,  B.  1948  EFFECTS  OF  REPEATED  ROTARY  ACCELERATION  ON  THE  OCULOGYRAL 
ILLUSION.  (U.S.  Naval  School  of  Aviation  Medicine  and  Research, 

Pensacola,  Fla.)  (Proj .  X- 148(AV-4-3)  Rept .  No.  20.  ASTI A  ATI  44558 
See  also  J.  E2C£.  Psychol .  39(2)  :219-227 

ABSTRACT:  The  effects  of  repeated  angular  acceleration  and  deceleration  on 
visual  perception  were  studied  in  three  subjects  to  establish  whether  any  change 
in  the  oculogyral  illusion  would  occur.  The  subjects  were  rotated  while  they 
sat  in  a  Link  Trainer  which  rotated  only  about  a  vertical  axis.  The  subjects 
were  turned  for  ten  successive  trials  at  three  rpm  and  then  for  ten  successive 
trials  at  20  rpm  on  ten  successive  days.  On  the  following  four  days  the  sub¬ 
jects  took  19  successive  trials  at  20  rpm.  Measures  of  the  angular  accelerations 
and  decelerations  were  available  at  the  slower  rotation  speeds.  The  subjects 
observed  a  complex  target  in  the  dark  and  reported  the  onset  and  offset  of  the 
oculogyral  illusion  following  both  acceleration  and  deceleration  for  each  trial. 
The  duration  of  the  effects  was  recorded  in  an  adjacent  room  by  the  experimenter. 
The  three  subjects  were  familiar  with  the  effects  observed,  but  they  had  not 
been  rotated  for  approximately  one  year  so  they  were  suitable  for  a  study  of 
habituation. 
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Clark,  B.,  &  A-  Graybiel  1948  THE  EFFECT  OF  ANGULAR  ACCELERATION  ON  SOUND 
LOCALIZATION:  THE  AUDIOGYRAL  ILLUSION. 

(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 

Proj.  MR005. 13-6001.1. 2 1. ,  ASTIA  ATI  69  773. 

See  also  J.  Psych,  .  28:235-244,  1949. 

SUMMARY:  This  study  was  undertaken  as  a  preliminary  investigation  of  the  effects 

of  strong  stimulation  of  the  semicircular  canals  on  sound  localization.  Three 
observers  made  a  series  of  judgnients  of  the  position  of  a  1024  cycle  tone  under 
two  conditions:  (i)  Wliile  they  -sat  quietly  in  a  Barany  chair  which  remained  fixed, 
and  (2)  for  45  seconds  following  abrupt  deceleration  from  rpm.  The  subjects 
showed  a  constant  error  in  localization  of  the  sound  in  a  direction  opposite  to 
the  postrotational  sensation.s  of  rotation.  The  error  was  of  the  order  of  14 
degrees  immediately  following  deceleration  and  gradually  decreased  to  approach 
zero  between  20  and  35  seconds  after  deceleration.  This  error  was  consistently 
greater  than  the  errors  during  the  stationary  trials.  Substantial  individual 
differences  were  observed.  When  the  data  were  analyzed  in  terms  of  the  apparent 
shift  in  position  during  each  trial,  the  average  displacement  was  found  to  be 
approximately  17  degrees.  The  hypothesis  is  suggested  that  the  errors  in  locali¬ 
zation  are  to  be  attributed  to  the  subjects'  sensations  of  rotation.  (Author) 
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Clark,  B.,  A.  Graybiel,  &  K.  MacCorquoda le  1948  THE  ILLUSORY  PERCEPTION  OF 
MOVEMENT  CAUSED  BY  ANGULAR  ACCELERATION  AND  BY  CENTRIFUGAL  FORCE  DURING 
FLIGHT.  II.  VISUALLY  PERCEIVED  MOVEMENT  OF  A  FIXED  TARGET  DURING  TURNS. 

J.  Exp.  Psychol.  38(3): 298-309,  June  1948 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  MR005 . 13-6001 
1.8.,  5/16/46 
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Clark,  B.,  and  A.  Graybiel  1948  THE  EFFECT  OF  ANGULAR  ACCELERAtlON  ON 

SOUND  LOCALIZATION  (THE  AUDIOGYRAL  ILLUSION).  (  U.S.  Naval  School  of 
Aviat.  Med.  and  Research,  Pensacola,  Fla.)  Project  X-148,  Rept.  21, 

July  2,  1948.  ASTIA  AD-  35810 

ABSTRACT:  This  study  was  undertaken  as  a  preliminary  investigation  of  the 
effects  of  strong  stimulation  of'  the  semicircular  canals  on  sound  localiza¬ 
tion.  Three  observers  made  a  series  of  judgments  of  the  position  of  a  1024 
cycle  tone  under  two  conditions:  (1)  while  they  sat  quietly  in  a  Barany  , 
chair  which  remained  fixed,  and  (2)  for  45  seconds  following  abrupt  decelera¬ 
tion  from  20  rpm.  The  subjects  showed  a  constant  error  in  localization  of 
the  sound  in  a  direction  opposite  do  the  pos trota t iona 1  sensations  of  rotation 
The  error  was  of  the  order  of  14°  immediately  following  deceleration  and 
gradually  decreased  to  approach  zero  between  20  and  35  seconds  after 
deceleration.  This  error  was  consistently  greater  than  fhe  errors  during  the 
stationary  trials.  Substantial  individual  differences  were  observed.  When 
the  data  were  analyzed  in  terms  of  the  apparent  shift  in  position  during  each 
trial,  the  average  displacement  was  found  to  be  approximately  17°.  The 
hypothesis  is  suggested  that  the  errors  in  localization  are  to  be  attributed 
to  the  subject's  sensations  of  rotation. 
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Clark,  B.,  A.  Graybiel,  &  K.  MacCorquodale  1948  ILLUSORY  ROTATION  OF  A 
TARGET  DURING  TURNS  IN  AN  AIRCRAFT. 

/Lmer  J.  Psychol .  61(l);50-38,  Jan.  1948. 
ilOTE:  Reel  7,  Flash  &,  Item  32 

SUMMARY:  This  study  was  designed  to  collect  additional  evidence  on  the  apparent 
motion  and  displacement  of  a  fixed  target  in  the  dark  while  the  aircraft,  in 
which  four  Ss  observed,  executed  turns  at  varying  degtees  of  bank.  Instead  of 
attempting  to  report  all  of  the  illusory  effects  present,  S  confined  his  report 
to  a  single  aspect;  namely,  an  apparent  rotation  of  the  collimated  star  about 
its  central  point.  The  verbal  reports  were  inscribed  on  an  airborne  wire- 
recorder,  and  later  analyzed.  Laboratory  observations  were  likewise  made  to 
clarij’y  the  st imulus -response  relationships. 

Both  apparent  motion  and  displacement  of  the  target  occurred  at  all  degrees  of 
bank  ::rom  10  degrees  to  60  degrees.  This  happened  both  on  entering  a  bank  and 
during  recovery  to  straight  and  level  flight.  The  illusory  motion  was  in  the 
direct:ion  of  the  banking  motion  of  the  plane  and  the  motion  and  displacement 
waned  a  few  seconds  after  the  plane  had  assumed  the  new  direction. 

The  percental  occurrence  and  the  decree  of  apparent  rotation  increased  with  the 
angle  of  bank  until  there  was  great  assurance  of  them  at  40  degrees.  Maximal 

rot:  ary  displ.-acemrnt  reported  was  15  degrees.  Apparent  rotation  and  displacement 
did  net,  however,  necessarily  occur  concomitantly.  Very  frequcntl>  the  target 
would  appear  to  have  a  rotatory  motion  without  an  associated  displacement,  while 
occasionally  the  target  suddenly  appeared  in  a  new  position  without  rotary 
motior .  The  lag  in  time  from  the  beginning  of  a  maneuver  to  the  first  report  of 
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rotation  averaged  4-6  sec.  The  average  duration  varied  from  8.8  sec.  dut 
10  degree  banks  to  27.8  sec.  during  60  degree  banks. 

Laboratory  observations  denonstrated  sin.ilar  Illusory  changes  In  the  same 
during  turns  In  a  Link  Trainer  when  the  head  was  so  placed  that  stimulatl 
the  anterior  and  posterior  vertical  semicircular  canals  produced  a  rotatl 
nystagmus.  They  also  occurred  during  Coriolis  acceleration  when  a  man,  t 
a  Link  Trainer,  tilted  his  head  backward  or  forward  while  continuously  ot 
the  target. 

The  evidence  both  during  flight  and  In  the  laboratory  Indicates  that  this 
rotation  of  a  fixed  target  Is  a  special  case  of  the  oculo-gyral  Illusion, 
such  as  these  will  occur  in  the  air  at  night  during  maneuvers  Involving  a 
accelerations  above  the  threshold.  These  results  give  further  evidence  c 
ceptual  confusions  in  the  air  at  riight ,  particularly  when  visual  cues  are 
(Author) 
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Clark,  B.  &  A.  Graybiel  1949  STUDIES  OF  HITMAN  ADAPTATION  TO  CENTRIFUGA 
FORCE.  I.  VISUAL  PERCEPTION  OF  THE  HORIZONTAL. 

(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 

Rept.  NM  001  059.01.22. 

ABSTRACT:  Four  experienced  subjects  were  exposed  to  a  series  of  radial  e 

tions  on  a  human  centrifuge  to  test  the  hypothesis  that  adaptive  processe 
in  the  perception  of  the  horizontal  during  and  following  stimulation  by  i 
acceleration. 
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Clark.  B.,  &  A.  Graybiel  ,1949  LINEAR  ACCELERATION  AND  DECELERATION  AS 
INFLUENCING  NONVISUAL  ORIENTATION  DICING  FLIGHT.  J  .  Avia.  Med .  20( 
See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Rept. 
NM  001  059.01.18.,  25  Sept.  1947 

ABSTRACT;  This  study  v^s  designed  to  determine  the  effects  of  linear  acc 
and  deceleration  on  the  flyer  s  spatial  orientation  in  the  absence  of  vis 
ception.  All  observations  were  made  during  flight  in  an  'TNJ-6  aircraft  t 
that  all  visual  cues  could  be  eliminated.  During  one  series  of  trials  th 
faced  forward  and  in  another  series  he  faced  to  the  left  in  the  cockpit, 
a  running  account  of  his  perceptions  of  bodily  position  during  each  trial 
throat  microphone  wtiich  was  connected  tc  a  wire  recorder. 

The  accelerations  and  decelera- ions  were  produced  by  the  pilot  who  change 
settings  of  power  and  flaps  (brakes)  to  give  a  range  of  forces  which  cove 
occurring  in  the  normal  operation  of  the  aircraft.  The  forces  were  meast 
three  component  accelerometer.  The  records  showed  that  the  forces  built 
quickly  to  a  m.iximum  and  shortly  there.itter  began  to  drop  off  to  zero.  1 
result  of  these  linear  accelerations  was  to  change  the  magnitude  and  dir< 
the ■ resultant  force  acting  upon  the  body. 
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The  subjective  reports  showed  clearly  that  the  observers  did  not  merely  have  sensa¬ 
tions  of  change  in  velocity,  but  they  also  reported  that  they  perceived  a  strong 
sensation  of  tilt.  These  reports  of  tilt  showed  that  the  observer  reorients  himself 
to  the  resultant  force  acting  on  the  body  as  if  it  were  the  true  vertical,  but  the 
estimates  of  tilt  in  degrees,  were  substantially  greater  than  the  change  in  direc¬ 
tion  of  the  resultant  force.  The  frequency  of  the  reports  of  tilt  during  accelera¬ 
tion  increased  with  the  magnitude  of  the  force  while  the  observer  faced  both  forward 
and  to  the  side,  the  threshold  being  of  the  order  of  0.02  C  for  forces  acting  in  a 
direction  fore  and  aft  with  respect  to  the  plane.  This  involved  a  change  in 
resultant  force  of  approximately  0.0002G  and  a  change  in  the  direction  of  the  force 
of  approximately  1  degrees.  The  number  of  degrees  of  tilt  reoorted  and  the  duration 
of  the  perception  of  tilt  also  increased  with  the  strength  of  the  stimulus. 

The  reports  during  deceleration  exhibited  essentially  the  same  characteristics  as 
those  during  acceleration.  The  thresholds  were  somewhat  higher  and  the  degree 
and  duration  of  tilt  reportea  increased  with  the  strength  of  the  stimulus. 

These  results  show  that  the  perception  of  position  in  space  is  a  function  of  the 
resultant  of  the  force  of  gravity  and  the  accelerative  force  acting  on  the  body. 

The  subjects  reported  clear  perceptions  of  being  tilted  which  would  be  interpreted 
as  climbing  or  diving  as  far  as  the  behavior  of  the  aircraft  is  concerned.  This 
is  an  added  source  of  confusion  in  orientation  resulting  from  accelerative  forces 
acting  on  the  body  during  normal  flight.  These  confusions  result  in  disorientation 

in  space  which  have  important  implications  for  flying  particularly  when  visual 
cues  are  lacking  and  the  pilot  must  rely  on  the  secondary  cues  presented  by  the 
instruments.  (DACO) 
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Clark,  B.,  &  K.  MacCorquodale  1949  THE  EFFECTS  OF  REPEATED  ROTARY  ACCELERATION 
ON  T^  OCULOGYRAL  ILLUSION.  J .  Exp .  Psychol .  39(2 ): 2 19-22 7 ,  Apr.  1949 
See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj  .  MR005.13 
6001.1.20.;  X-148  (Av-4-3);  3/18/48.  aSTIA  ATI-35810 

ABSTRACT:  The  effects  of  repeated  angular  acceleration  and  deceleration  on 
visual  perception  were  studied  in  three  subjects  to  establish  whethe’'  any 
change  in  the  oculogyral  illusion  would  occur.  The  subjects  were  rotated 
while  they  sat  in  a  Link  Trainer  which  rotated  only  about  a  vertical  axis. 

Measures  of  angular  acceleration  and  deceleration  were  available  at  the  slower 
speeds  of  rotation,  and  the  subjects  observed  a  complex  target  in  the  dark 
and  reported  the  onset  and  offset  of  the  oculogyral  illusion  following  both 
acceleration  and  deceleration.  Immediately  after  acceleration  and  deceleration, 
the  subjects  reported  apparent  motion  of  the  target  (first  effect),  and  a 
reversal  of  this  motion  (second  effect).  A  detailed  analysis  of  the  effects 
showed  no  reduction  in  any  one  of  them  for  the  duration  of  the  apparent  motion. 

The  results  support  the  theory  that  the  mystagmus  remained  unchanged. 
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Clark,  B.,  &  A.  Graybiel  1949  APPARENT  ROTATION  OF  FIXED  TARGET  ASSOCIATED 
WITH  LINEAR  ACCELERATION  IN  FLIGHT.  American  J.  Ophthalmology  32(4): 549- 
557,  NOTE:  Reel  7,  Flash  6,  Item  22 


ABSTRACT:  The  purpose  of  this  study  was  to  determine  the  effects  of  linear  accel¬ 
eration  and  deceleration  on  the  visual  perception  of  a  target  in  the  dark,  Three 
subjects  observed  a  collimated  "star"  in  the  dark  while  the  pilot  of  an  SNJ -6 
aircraft  executed  various  degrees  of  linear  acceleration.  The  subjects  gave  a 
running  account  of  the  behavior  of  the  "star"  using  a  throat  microphone  connected 
to  a  wire  recorder. 

The  forces  produced  represented  the  range  of  accelerations  and  decelerations 
occurring  in  the  normal  operation  of  the  aircraft.  The  forces  were  measured 
by  a  three  component  accelerometer  which  showed  that  accelerative  and  decelerative 
forces  built  up  to  a' maximum  in  approximately  5.5  seconds  and  within  2  to  3  sec¬ 
onds  began  to  drop  off  slowly  to  zero. 

The  net  result  of  these  accelerations  and  decelerations  was  to  change  both  the 
magnitude  and  the  direction  of  the  resultant  force  acting  on  the  subject.  The 
magnitude  of  the  maximum  resultant  forces  varied  between  1 . 0004G  and  1.0925G., 
and  its  change  in  direction  varied  between  1.7  degrees  and  23.7  degrees. 

gub^at«>  faced  to  the  left,  in  rhp  aircraft,  rhp  rarii  ar<ng  linps  of  ■  t-h«» 
star  appeared  to  rotate  about  the  central  point  to  a  new  position.  This  rotation 
was  clockwise  during  deceleration  and  counterclockwise  during  acceleration.  As 
the  force  became  smaller,  the  star  appeared  to  rotate  back  to  its  normal  position. 
This  illusory  rotation  occurv-ed  at  all  stimulus  levels. 

The  thresholds  of  linear  deceleration  for  motion  and  displacement  were  0.067G  and 
0.0.78G.,  respectively.  All  of  the  linear  accelerations  used  were  above  threshold. 
The  mean  maximum  rotation  during  deceleration  increased  as  the  decelerative  force 
increased,  the  maximum  estimated  rotation  reported  being  15  degrees. 

There  was  also  a  positive  relation  between  the  maximum  force  and  the  duration  of 
the  illusory  effect.  The  accelerative  effects  did  not  show  a  consistent  variation 
with  the  maximum  change  in  the  accelerative  force. 

The  results  are  similar  to  those  observed  on  a  human  centrifuge  and  show  that 
linear  acceleration  and  deceleration  during  flight  have  a  marked  influence  upon 
visual  perception  in  the  dark.  Although  the  observed  rotations  were  small,  they 
were  clearly  defined  and  may  be  considered  to  be  factors  contributing  to  dis¬ 
orientation  in  pilots.  (AUTHOR) 
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Clark,  B.,  &  A.  Graybiel  1950  STUDIES  OF  HUMAN  ADAPTATION  TO  CENTRIFUGAL 
FORCE.  I.  VISUAL  PERCEPTION  OF  THE  HORIZONTAL. 


ABSTRACT:  Four  subjects  were  rotated  on  a  human  centrifuge  while  facing  the 

direction  of  rotation.  They  observed  a  horizontal  line  in  the  dark  and  reported 
its  apparent  rotation  or  maintained  it  in  a  horizontal  position  throughout  the 
trials.  The  settings  of  the  line  closely  approximated  the  deviation  of  the  re¬ 
sultant  force  acting  on  the  subject,  but  adaptation  was  not  found.  (  The 
American  Psychologist  5:465) 
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Clark,  .B.  &  A.  Graybiel  1950  THE  LAG  EFFECT  ASSOCIATED  WITH 

STIMULATION  OF  THE  SEMI-CIRCULAR  CANALS  AS  INDICATED  BY  THE  OCULOGYRAL 
ILLUSION.  (U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
Pr6j.  Report  No.  NM  001  059.01.25,  Nov.  17,  1950.  ASTIA  ATI  94153. 


ABSTRACT:  The  purpose  of  this  experiment  is  to  measure  the  amount  of 
inhibition  of  the  oculogyral  illusion  produced  by  the  lag  effects  of  previous 
stimulation  by  angular  acceleration.  Each  of  six  subjects  observed  the 
postrotational  oculogyral  Illusion  in  a  dark  room  for  a  series  of  45  observa¬ 
tions  at  three  rates  of  rotation  and  for  five  intervals  between  acceleration 
and  deceleration.  The  lag  effect  was  observed  for  all  subjects  at  ,the  three 
rates  of  rotation  used.  The  interference  was  most  marked  when  the  decelera¬ 
tion  followed  the  acceleration  by  a  short  interval  of  time;  in  some  cases 
the  decelerative  effects  were  completely  eliminated.  The  curves  showing  the 
interference  were  all  negatively  accelerated  leveling  off  between  30  and  60  , 
seconds  of  delay.  One  subject  on  a  special  series  of  observations  gave 
evidence  to  indicate  that  other  factors  than  time  may  be  significant  in 
causing  changes  in  the  oculogyral  illusion  under  these  circumstances.  In 
general  these  data  show  a  marked  lag  effect  between  angular  accelerations 

and  illustrate  a  factor  which  tends  to  keep  these  after  effects  small  in 
every  day  life.  However,  when  these  factors  do  not  operate  in  flight  at  night, 
orientation  may  be  impaired. 
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Clark,  B.,  &  A.  Graybiel  1951  VISUAL  PERCEPTION  OF  THE  HORIZONTAL  FOLLOWING 
EXPOSURE  TO  RADIAL  ACCELERATION  ON  A  CENTRIFUGE.  J.  Comparative  and  Physio 
logical  Psychology  44:525-534 
NOTE;  Reel  7,  Flash  7,  Item  59 


ABSTRACT:  Three  experienced  subjects  were  exposed  to  a  series  of  radial  accelera¬ 
tions  on  a  human  centrifuge  to  test  the  hypothesis  that  changes  in  the  perception 
of  thg  horizontal  will  occur  during  and  following  stimulation  by  radial  accelera¬ 
tion.  The  subjects  observed  a  single,  isolated,  horizontal  line  in  the  dark 
while  they  rotated  counterclockwise  on  a  human  centrifuge.  In  part  I  of  the  exper¬ 
iment  the  subject's  task  was  to  maintain  the  line  at  a  horizontal  position  by 
means  of  a  switch,  during  acceleration  to  a  predetermined  rate  of  rotation  which 
was  immediately  followed  by  deceleration.  In  Part  II  the  procedure  was  the  same 
as  in  Part  I  except  that  the  maximum  radial  acceleration  was  maintained  for  15 
mins,  before  deceleration  began.  In  each  experiment  a  comparison  was  made  between 
the  subject's  judgment  of  the  position  of  the  line  and  the  direction  of  resultant 
force  determined  from  theoretical  calculation. 

Within  the  limits  of  measurement  in  this  experiment  significant  changes  which 
could  be  attributed  to  prolonged  exposure  to  radicl  acceleration  did  not  occur. 

€fr6"fflrcsho  Id-  <»f  percept  ion  -sigai  f  leant-  elvang«--f  el  loving 

stimulation  by  the  radial  accelerations.  Settings  of  the  line  to  horizontal  showed 
no  change  in  constant  or  variable  errors  1  min.  following  rotation.  There  were  no 
significant  differences  between  the  accelerative  and  decelerative  phases  with 
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regard  to  the  accuracy  of  setting  the  line,  but  the  subjects  tended  to  set  the  line 
at  an  angle  trom  the  horizontal  which  was  greater  than  the  deviation  of  the  resul¬ 
tant  force  from  gravity.  Within  the  limits  of  the  measures  used  and  for  the 
variables  studied  in  this  experiment,  prolonged  exposure  to  radial  acceleration 
did  not  produce  consistent  aftereffects  on  the  perception  of  the  horizontal. 
(AUTHOR) 
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Clark,  B.,  &  A.  Graybiel  1951  A  DEVICE  TO  MANIPULATE  AND  TO  INDICATE  THE 
POSITION  OF  REMOTE  TEST  OBJECTS  IN  STUDIES  OF  VISUAL  SPACE  PERCEPTION 
(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  6  Dec.  1951. 
ASTIA  AD  144  336. 
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Clark,  B.  &  A.  Graybiel  1952  THE  DURATION  OF  THI.  OCULOGYRAL  ILLUSION  AS  A 
FUNCTION  OF  THE  INTERVAL  BETWEEN  POSITIVE  AND  NEGATIVE  ACCELERATION. 

(U.S.  Naval  School  of  Aviation  Medicine,  Naval  Air  Station,  Pensacola,  Fla.) 
Rept.  No.  NM  001  059.01.28.  1  Feb.  1952.  ASTIA  ATI  149  274 

ABSTRACT:  The  purpose  of  this  investigation  was  to  determine  the  nature  of  the 
effect  of  a  preceding  acceleration  of  the  post -rotat ional  oculogyral  illusion 
and  to  determine  the  reliability  of  the  test  results  of  the  oculogyral  illusion 
in  Naval  aviators.  Thirty-one  subjects  reported  the  duration  of  the  oculogyral 
illusion  during  and  following  rotation  for  a  series  of  trials  with  6  different 
intervals  of  constant  rotation  between  acceleration  and  deceleration.  The  in¬ 
hibitory  effect  of  the  preceding  acceleration  was  greatest  when  deceleration 
followed  acceleration  immediately;  in  some  cases  the  post -rotat ional  effect  was 
eliminated  completely.  The  inhibitory  effect  decreased  rapidly  up  to  approxi¬ 
mately  30  seconds  and  very  gradually  beyond  this  up  to  120  seconds. 

The  data  indicate  that  the  reliability  of  these  measures  in  high,  all  reliabili¬ 
ty  coefficients  being  0.91  or  higher.  (From  the  authors  summary) 
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Clark,  B..  &  R.  D.  Malone  1952  TOPOGRAPHICAL  ORIENTATION  IN  NAVAL  AVIATION 
Cadets.  (Naval  school  of  Aviation  Medicine,  Pensacola,  Fla.)  Proi 
MR005. 13-6001 .1 .30. ,  2  June  1952  ’  ‘ 
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Clark,  B.,  &  R.  D.  Malone  1952 

TO  OTHER  PSYCHOLOGICAL  FACTORS 
Aviation  Medicine,  Pensacola, 
1952 


THE  REUTIONSHIP  OF  TOPOGRAPHICAL  ORIENTATION 
IN  NAVAL  AVIATION  CADETS.  (Naval  School  of 
Fla.)  Proj  .  MR005. 13-6001 .1 .32. ,  24  Sept . 
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Clark,  B.  &  A.  Graybiel  1952  ILLUSORY  PERCEPTION  OF  ROTATION  FOLLOWING  CONSTANT 
TURNS  IN  A  LINK  TRAINER.  (U.S.  Naval  School  of  Aviation  Medicine,  Pensacola, 
Fla.)  NM  001  059.01.31,  Aug.  1952.  ASTIA  ATI  169  365. 

ABSTRACT:  Thirty-one  flight  students  were  rotated  in  a  Link  Trainer  at  10  r.p.m. 
in  a  completely  dark  room,  using  six  different  Intervals  of  constant  turn.  The 
subjects  reported  their  perceptions  of  rotation  both  during  and  following  the 
turns.  The  maximum  Illusory  effects  occurred  when  the  constant  turn  was  held  for 
a  relatively  prolonged  period  of  time.  The  duration  of  the  illusion  increased 
sharply  as  the  period  of  constant  fum  increased  up  to  approximately  30  seconds 
and,  thereafter,  increased  slowly  up  to  60  seconds  with  a  slight  increase  evident 
up  to  two  minutes.  In  most  cases  the  illusory  effects  were  not  observed  when  the 
period  of  constant  turn  was  near  zero.  These  results  show  that  pilots  who  hold 
prolonged  constant  speed  turns  in  an  aircraft  without  adequate  visual  orientation 
are  particularly  susceptible  to  illusory  perceptions  of  rotation.  These  illusory 
effects  can  be  expected  in  normal  Naval  Aviators  and  they  should  be  made  familiar 
with  the  fact  that  such  illusory  perceptions  are  normal  and  may  be  expected  follow 
Ing  prolonged  constant  speed  turns  in  flight.  (From  the  author’s  summary) 
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Clark,  B.  and  A.  Graybiel  1960  HUMAN  PERFORMANCE  DURING  ADAPTATION  TO  STRESS 

IN  THE  PENSACOLA  "SLOW  ROTATION  ROOM". 

Paper:  31st  Annual  Meeting  of  theAerospace  Medical  Association,  Auiericana 

Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960. 

ABSTRACT:  In  a  previous  report  the  symptoms  experienced  by  human  subjects  living 
in  a  slow  rotation  room  for  periods  up  to  two  days  were  briefly  summarized.  It 
was  pointed  out  that  the  significant  stimulus  was  the  aperiodic  angular  accelera¬ 
tions  associated  with  movements  of  the  head  out  of  the  plane  of  the  constant 
rotation.  The  cardinal  subjective  symptoms  included  headache,  dizziness,  sleepi¬ 
ness,  depression,  visual  illusions,  nausea,  and  vomiting.  The  cardinal  signs 
were  pallor,  sweating,  difficulty  in  walking  and  oliguria.  Because  these 
symptoms  had  their  origin  in  stimulation  of  the  semi-circular  canals,  the  term 
canal  sickness  wa^  considered  to  be  a  useful  and  proper  designation.  Adaptation 
occurred  after  a  period  of  hours  to  days,  and  the  symptoms  either  disappeared 
or  were  reduced  in  severity.  Following  cessation  of  rotation,  certain  after¬ 
effects  appeared,  but  these  were  neither  as  severe  nor  as  long  lasting  as  the 
symptoms  during  rotation.  The  present  report  deals  with  a  number  of  physical, 
psychological,  and  psychomotor  tasks  which  these  persons  carried  out  before, 
during,  and  after  rotation.  At  angular  velocities  of  5.44  or  lower,  any  initial 
decrement  in  performance  disappeared  in  the  course  of  their  adaptation  to  the 
stress.  Hov/ever,  subjects  exposed  to  rotation  at  10  rpm  were  severely  handicapped 
and  over  a  period  of  two  days,  their  general  fitness  declined  despite  some 
degree  of  adaptation.  The  application  of  these  findings  to  space  medicine  is 
brought  out.  -  -  -  -  - 
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Clark,  B..  &  A.  Graybiel  1960  HUMAN  PERFORMANCE  DURING  ADAPTATION  TO  STRESS 
IN  THE  PENSACOLA  SLOW  ROTATION  ROOM.  (Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.)  Proj  .  MR005 . 13-6001 . 1 .52 . ,  18  May  1960;  ASTIA  AD-244  935 
See  also  Aerospace  Medicine  32(2): 93-106,  Feb.  1961 

ABSTRACT:  One  control  subject  with  effectively  no  vestibular  function  and  five 

healthy  subjects  were  subjected  to  constant  rotations  varying  from  1.71  to  10.00 
rpm  for  two  days  to  determine  any  changes  in  performance  on  a  variety  of  tasks. 
The  control  subject  showed  insignificant  changes  in  performances  associated  with 
rotation.  The  most  prominent  change  in  the  normal  subjects  was  a  change  in 
motivation  toward  the  tasks.  Performance  on  tests  of  walking  and  body  steadiness 
decreased  substantially  both  during  and  immediately  following  rotation.  No 
significant  decrement  was  observed  for  strength  of  grip,  ball  throwing,  dart 
tossing,  head  steadiness,  card  sorting,  and  dial  setting.  These  findings  have 
practical  implications  inasmuch  as  the  angular  velocities  used  were  within  the 
range  proposed  to  generate  artificial  gravity  on  space  platforms.  (ASTIA) 
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Clark,  B.  and  A.  Graybiel  1960  VISUAL  PERCEPTION  OF  THE  HORIZONTAL  DURING 
PROLONGED  EXPOSURE  TO  RADIAL  ACCELERATION  ON  A  CENTRIFUGE 
(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  ASTIA  AD  262  778 
Proj.  MR005 . 13-6001 ,  Subtask  1,  Report  No.  54,  1960 

Also  see  J.  Exp.  Psychol.  63: 294-301,  March  1962 

ABSTRACT:  Four  subjects  were  studied  in  a  special  seat  in  the  Pensacola  Slow 
Rotation  Room  to  determine  whether  any  change  in  the  visual  perception  of  the 
horizontal  would  occur.  The  method  involved  maintaining  a  constant  change  in 
magnitude  and  direction  of  force  on  the  subjects  throughout  the  experimental 
period.  No  significant,  systematic  changes  in  the  visual  perception  of  the 
horizontal  occurred  during  this  experimental  period.  It  is  concluded  that 
adaptation  to  this  experimental  situation  does  not  occur. 
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Clark,  B.  and  A ,  Graybiel  1961  HUMAN  PERFORMANCE  DURING  ADAPTATION 

TO  STRESS  IN  THE  PENSACOLA  SLOW  ROTATION  ROOM  (Naval  School  of 
Aviation  .  :dicine,  Pensacola,  Fla.)  Proj.  MR  005.13-6001,  Subtask  1, 
Rept.  no.  52,  18  May  1960. 

ASTIA  AD  244  935 

Also  see;  Aerospace  Med.  32(2) : 93-106,  Feb.  1961. 

ABSTRACT:  Tests  of  performance  on  simple  motor  tasks  were  conducted  on  five 
normal  subjects  and  on  one  subject  with  no  vestibular  function  during  and  after 
rotation  in  a  centrifuge  room  for  two  days  at  speeds  from  1.71  to  10  r.p.m. 
Insignificant  changes  in  performance  were  observed  in  the  subject  with 
bilateral  destruction  of  the  inner  ears.  The  most  prominent  change  In  per- 
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formance  of  nortnal  subjects  was  In  motivation  toward  the  tasks;  when  symptoms 
of  canal  sickness  were  reduced,  however,  most  tests  were  performed  adequately. 
Performance  on  tests  of  walking  and  body  steadiness  decreased  substantially 
during  and  ininediately  after  rotation.  No  significant  decrement  in  performance 
was. observed  for  strength  of  grip,  ball  throwing,  dart  tossing,  hand  steadiness, 
card  sorting,  and  dial  setting. 
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Clark,  B.,  &  A.  Graybiel  1961  PERCEPTION  OF  THE  POSTURAL  VERTICAL  AS  A  FUNCTION 
OF  PRACTICE  IN  NORMAL  PERSONS  AND  SUBJECTS  WITH  LABYRINTHINE  DEFECTS. 

(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  BuMed  Project 
MR005.13  6001,  Subtask  1,  Rept .  No.  63,  NASA  Order  No.  R-37,  15  Nov.  1961. 

ABSTRACT:  The  effects  of  practice  on  ability  to  set  themselves  to  the  postural 
vertical  were  compared  in  nine  normal  subjects  and  ten  subjects  with  defective 
vestibular  function.  All  of  the  latter  had  lost  the  function  of  the  semicircular 
canals  and  6  did  not  perceive  the  oculogravic  illusion,  a  test  of  otolith  function. 
The  normal  subjects  exhibited  smaller  average  error  than  those  with  vestibular 
defects.  It  was  concluded  that  pressure  cues  appear  to  be  adequate  to  produce 
good  performance,  but  the  nonacoustic  labyrinth  also  contributes  to  the  judgment 
in  normal  subjects.  The  data  also  support  the  notion  that  the  tilt  chair,  as  used 
in  this  study,  is  not  useful  in  identifying  subjects  without  otolith  function. 
(Author) 
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Clark,  B.,  &  A.  Graybiel  1961  ANTECEDENT  VISUAL  FRAME  OF  REFERENCE  AS  A  CONTRI¬ 
BUTING  FACTOR  IN  THE  PERCEPTION  OF  THE  OCULOGRAVIC  ILLUSION.  (USN,  SAM, 
Pensacola,  Fla.)  BuMed  Project  MR005. 13-6001,  SubTask  1,  Rept.  No.  56, ’and 
NASA  Order  No.  R-1  ;  8  February  1961 

ABSTRACT:  A  study  is  made  of  the  effect  of  an  antecedent  visual  frame  of  reference 
on  the  perception  of  the  horizontal  when  direction  and  magnitude  of  the  gravita¬ 
tional  force  acting  on  the  body  are  changed.  Changes  in  the  amount  of  oculogravic 
illusion  serve  as  the  criterion  of  change  in  perception  of  the  horizontal.  Obser¬ 
vations  are  made  following  prolonged  exposure  and  following  varied  short  exposures 
to  a  visual  frame  work.  Results  show  deviation  of  the  perceived  horizontal  from 
the  static  line-of-subjective-horizpntal  increases  fairly  rapidly  to  about  sixty 
seconds  and  more  slowly  for  an  equal  time  thereafter  under  each  observation  condi¬ 
tion.  A  gradual,  though  not  a  simple,  continuous,  change  occurs  in  the  frame  of 
reference  from  visual  to  gravitational  cues. 
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Clark,  B.,  &  A.  Graybiel  1961  HUMAN  PERFORMANCE  DURING  ADAPTATION  TO  STRESS 
IN  THE  PENSACOLA  SLOW  ROTATION  ROOM.  Aerospace  Medicine  32(2): 93-106, 
Feb.  1961 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Pro j .  MR005 . 
13-6001.1.52.,  18  Hay  1960;  ASTIA  AD-244  935 


ABSTRACT:  One  control  subject  with  effectively  no  vestibular  function  and  five 

healthy  subjects  were  subjected  to  constant  rotations  varying  from  1.71  to  10.00 
rpm  for  two  days  to  determine  any  changes  in  performance  on  a  variety  of  tasks. 
The  control  subject  showed  insignificant  changes  in  performances  associated  with 
rotation.  The  most  prominent  change  in  the  normal  subjects  was  a  change  in 
motivation  toward  the  tasks.  Performance  on  tests  of  walking  and  body  steadi¬ 
ness  decreased  substantially  both  during  and  immediately  following  rotation. 

No  significant  decrement  was  observed  for  strength  of  grip,  ball  throwing,  dart 
tossing,  head  steadiness,  card  sorting,  and  dial  setting.  These  findings  have 
practical  implications  inasmuch  as  the  angular  velocities  used  were  within  the 
range  proposed  to  generate  artificial  gravity  on  space  platforms.  (ASTIA) 


Clark,  B.  and  A.  Graybiel  1962  VISUAL  PERCEPTION  OF  THE  HORIZONTAL 
DURING  PROLONGED  EXPOSURE  TO  RADIAL  ACCELERATION  ON  A  CENTRIFUGE. 

In  J.  Exp.  Psychol.  63:294-301,  March  1962 

Also  see  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 

Proj.  MR005. 13-6001,  Subtask  1,  Report  No.  54,  1960 
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Clark,  B.  &  J.  Stewart  1962  PERCEPTION  OF  ANGULAR  ACCELERATION  ABOUT  THE  YAW 
.\XIS  OF  A  FLIGHT  SIMULATOR:  THRESHOLDS  AND  REACTION  LATENCY  FOR  RESEARCH 
PILOTS.  (Paper  presented  at  33rd  annual  meeting  of  the  Aerospace  Medical 
Association,  9-12  April  1962,  Atlantic  City) 

ABSTRACT:  Thresholds  foi.-  the  perception  of  angular  acceleration  anu  reaction 
latencies  for  accelerations  in  the  region  of  the  threshold  were  determined 
using  the  Ames  Thrce-Oegrees -of-Angular-Freedora  Simulator.  The  simulator  was 
controlled  by  an  analog  computer  signal  and  eacii  angular  acceleration  was  measur¬ 
ed  throughout  its  ten  second  duration  by  an  angular  accelerometer.  A  forced 
choice  procedure  was  used  for  angular  acceleration  and  reaction  latencies  for 
angular  acceleration  from  0.06O/sec.^  will  be  reported  and  compared  with  earlier 
studies.  (Aerospace  Med.  33(3):333,  March  1962) 
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Clark,  B.  &  A. Graybiel  1963  CCaTTRIBUTING  FACTORS  IN  THE  PERCEPTION  OF  THE 
OCULOGRAVIC  ILLUSION. 

Amer.  J.  Physiol.  76: l»-27,  March  1963. 
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CUrk,  C.C.  &  R.J.  Crosbie  1957  CENTRIFUGE  SIMULATION  OF  FLIGHT  ACCELERATIONS: 

OPEN-LOOP  COMPUTER  CONTROL  AND  CLOSED-LOOP  SUBJECT  COMPUTER  CONTROL  OF  THE 

HUMAN  CENTRIFUGE.  (U.S.  Naval  Air  Development  Ctr.,  Johnsvllle,  Pa.) 

NADC-MA-LR30,  Sept.  17,  1957. 

ABSTRACT:  This  report  explains  a  new  technique  of  flight  simulation  under 
acceleration  which  has  been  developed  at  AMAL  by  utilizing  the  human  centrifuge 
in  hook-up  with  the  large  Typhoon  analog  computer  at  the  aeronautical  Computer 
Laboratory.  With  this  increased  capability,  the  subject  undergoing  acceleration 
can  serve  not  only  as  a  passenger  during  a  simulated  flight  but  as  the  pilot  of 
a  simulated  flight  through  a  specified  flight  maneuver.  The  pilot-aircraft  inter¬ 
actions  can  be  evaluated  under  G  for  the  first  time  on  a  centrifuge,  thus  provid¬ 
ing  a  more  realistic  assessment  of  the  pilot  performance  and  physiological  changes 
during  flight.  The  closed-loop  system  works  in  this  manner:  the  control  stick, 
rudder  pedal,  and  throttle  settings  made  by  the  subject  in  the  gondola  of  the 
centrifuge  are  transmitted  as  electrical  signals  over  telephone  lines  connecting 
the  centrifuge  with  the  computer.  The  centrifuge  control  signals  are  returned 
to  AMAL  through  the  special  telephone  lines  to  drive  the  centrifuge  and  gimbals 
and  provide  the  accelerations  that  would  have  bee.T  provided  by  similar  control 
setting  changes  in  the  particular  aircraft  represented  by  the  analog  circuit. 
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Clark,  C.C.  &  R.J.  Crosbie  1957  ACCELERATION  PROBLEMS  ASSOCIATED  WITH  PROJECTED 

RESEARCH  AIRCRAFT;  INVESTIGATION  OF  HWiAN  TOLERANCES  AND  PERFORMANCE  CONCERNING 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR18,  Feb.  25,  1957 


ABSTRACT:  This  report  details  some  preliminary  considerations  affecting  the 
centrifuge  program  for  the  X-15  research  aircraft.  The  purpose  of  this  program 
is  to:  (1)  compare  tracking  performance  during  the  simulation  of  the  flight 
pattern  associated  with  the  projected  research  aircraft  using  a  floor  control 
stick  with  that  using  a  right  hand  control  stick,  (2)  determine  the  extent  of 
involuntary  pilot  input  to  the  control  system  with  the  proposed  restraint  and 
arm  rest,  and  (3)  determine  whether  physiological  tolerances  are  surpassed. 
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CUrk,  C,  C.  1058 

PROPOSED  STUDY  OF  ACCELERATION  PATTERNS  IN  FLIGHT 

(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  Letter  Rept.  TED  ADC  AE1410, 
Serial  3072,  18  Apr.  1958 

ABSTRACT:  A  listing  is  presented  of  projects  being  carried  out  at  AMAL  in 
which  accelerations,  measured  cr  predicted  in  flight  are  reproduced  on  the 
ground.  Sources  of  the  flight  acceleration  measurements  and  recent  AMAL 
reports  are  given.  The  importance  of  obtaining  both  linear  and  angular 
accelerations  of  flight  (three  components  of  each)  in  order  to  make 
possible  an  optimum  simulation  is  emohasized. 
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Clark,  C.C.  1958  PLANS  FOR  THE  JUNE  CENTRIFUGE  SIMULATION  OF  THE  X-15 
(U.S.  Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-LR56 
May  27,  1958.  (Confidential) 
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Clark,  C.C.  1959  FILM  REPORT  ON  NA'VY  CENTRIFUGE  STUDIES  FOR  THE  NASA  PROJECT 
MERCURY,  PROGRAM  1,  AUGUST  1959 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa J  NADC-MA-L601A. 

ABSTRACT;  This  letter  report  contains  a  scene  description  of  the  film  Navy 
Centrifuge  Studies  for  NASA  Project  Mercury,  Centrifuge  Program  1,  August, 
1959"  as  an  enclosure,  along  with  the  film  itself. 
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Clark,  C.C.  1959  NAVY  CENTRIFUGE  SIMULATION  OF  THE  NASA  PROJECT  MERCURY 
VEHICLE  PROGRAM  I  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  Letter 
Rept.  No.  TED  ADC  AE-1A12,  Serial  0890,  7  Oct.  1959 
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Clark,  C.C.  1959  JOHNSVILLE  CENTRIFUGE  BRACKET  FOR  ATTACHING,  THE  NASA ' MERCLUY 
CAPSULE 

^.S.  Naval  Air  Development  Center,  Johnsville,  Pa J  NADC-MA-LR87,  May  28,  1959 

ABSTRACT:  This  report  discusses  th<  possibility  of  mounting  an  actual  Mercury 
capsule  on  the  arm  of  the  AMAL  centrifuge  for  use  in  high  acceleration  training  of 
the  Mercury  astronauts,  A  special  bracket  and  a  third  gimbal  drive  is  proposed 
to  mount  the  capsule  on  the  centrifuge. 
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Clark,  C.C.,  and  R.F.  Gray  1959  RESTRAINT  AND  PROTECTION  OF  THE  HUMAN  EXPERIENCIirC 
THE  SMOOTH  AND  0.SCILLATING  ACCELERATIONS  OF  PROPOSED  SPACE  VEHICLES  (Naval 
Air  Development  Center,  Johnsville,  Pennsylvania,  Paper  presented  at  the 
AGARD  Aeroniedical  and  Flight  Panels,  Athens,  Greece)  11-15  May  1959. 
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Clark,  C.  C.,  J.  D.  Hardy,  and  R.  J.  Crosbie  1959  A  SUGGESTED  ST^^'DARD 

ACCELERATION  TERMINOLOGY.  (USN,  Air  Dev.  Ctr  ,  Aviat .  Hed.  Accel.  Ub,, 
Johnsville,  Pa.)  10  July  1959. 
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Clark,  C.C.  &  J.D.  Haidy  1959  PREPARING  M/VN  EOR  SFACK  FLK.iil 
Astronautics  A ;  i 8 


ASSTRi^CT;  A  discussion  of  the  various  aspects  of  space  fl;r,ht  on  hi-. 
systems  is  presented  with  special  emphasis  on  the  effects  of  acceleia 
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methods  of  protection  against  it.  The  NASA  contour 

AMAL  and  the  water  fill  G-capsule  studies  are  described  in  relation  t. 
limits  for  acceleration  stress.  centrifuge  in  cor\junc 

electronic  computers  to  form  a  dynamic  simulator  is  discussed  and  soos 
recent  simulations  described.  As  an  example  of  this  kind  of  rcscaich,  tti 
tells  about  his  experience  riding  the  centrifuge  at.  2  G  for  24  hours  to  s 
the  consequences  of  long  duration  acceleration,  which  had  been  dcter'.uncd 
During  this  time,  he  cooked,  ate,  slept,  stood  up,  wrote  and  typed,  and  ^ 
medical  observations  on  himself. 
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Clark.,  C.C.,  &  R.F.  Gray  1959  A  DISCUSSION  OF  RESTR.UNT  AND  FROThCr lO';  OF  ’.‘d’"' 
hTJT'AN  EXIERLENCING  THE  SMOOTH  AliD  OSCILLATING  ACCEIJI  RAT  IONS  OF  i'KOFOSKD 
SPACE  t'EHICLES  .  (U.S.  Naval  Air  Development  Center,  Joh.as  vi  1  le  ,  Fa.) 

NADC-MA-5914,  Oct.  1959.'  ASTIA  4U)  234  597. 

ABSTRACT:  The  thesis  of  this  paper  is  that  it  is  not  the  forces  generated  by 
acceleration  or  deceleration  (at  least  to  somewhat  beyond  30  G)  vdiich  daraage 
man,  nut  rather  the  body  distortions  which  can  result  from  an  unbalanced  action 
of  thcae  forces.  By  proper  "packaging"  of  the  human  tolerance  will  dtgicnid  on  tb 
consequences  of  local  tissue  compression  or  extension  ratlier  than  on  tlie  conse¬ 
quences  of  gross  tissue  and  organ  displacements  or  distortions.  The  accelerat  i.' 
time  histories  to  accelerate  to  and  decelerate  from  the  velocities  .suitable  fo'r 
space  travel  are  presented  with  emphasis  that  presently  attained  velocities  are 
only  a  beginning.  Minimum  travel  time  involves  acceleration  for  half  tie  trip 
and  deceleration  for  the  other  half.  Techniques  of  centrifuge  sin^ulaticmi  of 
these  accelerations  are  presented.  The  dependence  on  vehicle  cop } igurat ion.  of 
vehicle  deceleration  by  reentry  into  an  atmosphere  is  noted.  Vehicle  o-scilla- 
tions  induced  by  motor  and  by  lift  misalignments  arc  described.  The  a'>ility  of 
the  human  to  make  body  motions  while  under  acceleration  detennine.s  the  iiiinir.unn 
necessary  restraint  for  the  head  and  limbs.  To  minimize  involuntary  pilot  con¬ 
trol  inputs,  a  simultaneous  designing  of  restraints  and  controls  is  necessary. 

A  moulded  body  form  "contour  couch"  provides  a  broadened  .support  and  rccluces 
body  distortion.  In  such  a  couch  a  man  has  reached  +25Gx  (chest -to-back)  a.s 
the  f'C-ik  acceleration  of  a  versine  waveform  with  a  40-3econd  period.  Tight 
bandaging  of  the  body  and  particularly  training  in  techniques  of  complete  be.dy 
straining  are  important  aspects  of  these  experiments. 
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Clark,  C.C.,  f.  C.\-.  W-,  dim,;  l'>59  CENTRIFCCE  SIMULATION  OF  THE  X-15 

RESEANClt  AlRCR,iFT.  (U.S.  Naval  Air  Dv ve  1  npr;vnt  Center,  Jnlmsville,  ?a.) 
l^ADC-K\  3910,  10  Nee.  \^',9 .  ASriAAT  233  34U. 

ABSTRACT;  In  the-  period  M-irch  1937  to  July  1938,  three  X-15  centrifu>;e  prograrr.s 
were  rarrie^  out  a.s  a  eo.iperative  effort  of  the  North  American  Aviation,  Inc., 
the  N/,3rt,  the  and  the  USN.  The  fir.st  program  involved  168  rvins  under  cam 

control,  with  the  subject  receiving  accelerations  predicted  for  the  X-15  as  if 
he  Were  a  passenger.  For  the  other  two  pr'^grams ,  the  newly  developed  technique 
of  pilot-computer  "c  lo.s  cd  -  loop"  control  of  the  centrifuge,  or  centrifuge  dynamic 
control  flight  simulation,  was  utilL.’ed  with  the  pilot  receiving  accelerations 
computed  for  the  X-15  under  his  own  coi.’"ri)l  while  he  carried  out  tlie  assigned 
flight  mission,  involving  re-entries  at  various  angles  of  attack  and  peak  normal 
loads  with  and  without  speed  brakes,  and  with  or  without  control  augmentation 
(dampers).  During  these  two  programs,  991  "static"  flights  (centrifuge  , at  rest) 
and  433  "dvhamic"  flights  (centrifuge  in  motion)  were  made  on  the  ceocriiuge 
simulator.  Pilots  who  were  properly  fitted  into  the  scat  and  restrain'. s;  had 
at  lea.st  10  hours  of  static  simulator  practice;  and  had  previous  high  o.;cclera- 
tion  experience  could  control  the  X-15  centrifuge  simulator  through  pari s  of 
the  design  missions  (computed  aircraft  speeds  greater  than  Mach  2)  while  receiv¬ 
ing  the  accelerations  greater  than  1  G  Cintinuously  computed  in  i...: j;- 1  Cude  and 
direction  as  a  c<>nscquencc  of  their  control  and  used  as  centr.lfuge  '.v*ive  signals 
Pilots  wlu)  did  not  meet  these  specifications  did  notably  less  well  dynamically 
than  statically,  a  consequence  attributed  to  their  incorrect  coitrol  responses 
while  under  acceleration  or  to  their  less  rapid  detection  of  an  correction  for 
the  iiivo  hintary  pilot  inputs  produced  by  the  flight  loads.  Ever ,  the  pilots  who 
were  scheduled  to  first  fly  the  X-15  "crashed"  the  centrifuge  simulator  on  their 
first  expciionces  with  certain  of  the  more  difficult  flight  conditions  involving 
unaugmenced  controls.  During  these  programs,  improvements  in  instrument  arrange 
ment ,  kinematic  design  and  grip  of  the  right  hand  console  control  stick,  and 
pilot  restraint,  notably  a  head  support  and  seat  design,  were  made.  The  final 
cockpit  configuration  and  the  dymiamic  control  characteristics  were  acceptable  to 
the  pilots  who  will  first  fly  the  X-15.  (Author) 
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Clark,  C,C.  &  J.D.  Hardy  19b0  GRAVITY  PROBLEMS  IN  MANNED  SPACE  S"ATI0NS 
(In,  Institute  of  Aeronautical  Sciences,  NASA,  and  The  R;*nd  Corporation, 

Procceding.s  of  the  M.inned  Space  Station  Symposium,  Los  A-igeles,  Calif.. 
April  20-:2,  1960^  pp.  104-113, 


ABSTRACT:  If  mar.  is  to  live  in  space  stations,  the  problems  of  living  in  a 

weightless  environment  must  be  resolved.  First,  restraint  systems  must  be  deve¬ 
loped.  Next,  movements  of  the  head  must  be  kept  to  low  magnitude  to  avoid 
disorienting  illusions  £ nd  nausea.  Third,  normal  repair  of  bone  and  muscle  may 
require  artificial  gravity.  And  last,  it  may  be  necessary  to  develop  exercises 
to  use  prior  to  changes  of  acceleration  level. 
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Clark,  C.,  &  J.  H^irdy  1960  GRAVITY  PHO^.i-EllS  1.* 

(U.S;  Naval  Air  D>'ve  lv'p;'.ent  Center,  Johnsville,  Pa.) 
29  March  1961.  ASTIA  AD  255  592. 


SPACE  ST/VTIO'.'S. 
:;aix:-ma-6033, 


ABSTRACT:  Unpowered  flight  above  an  attr.osphere  will  produce  weightlessness 

throughout  a  non-rotating  space  vehicle  or  along  the  axis  of  rotation  of  a 
rotating  veh/clc  and' if  man  is  to  live  in  space  stations  the  relative  merits 
and  problems  of  living  in  a  gravitational  or  in  a  weightless  environ,nent  must 
be  resolved.  Four  points  concerning  this  problem  are  emphasized:  (1)  restraint 
systems-  both  for  man  and  for  moi cable  objects  will  have  to  be  developed  for 
use  in  the  weightless  (zero  G)  state;  (2)  in  a  rotating  space  station,  velocities 
of  linear  or  angular  motions  of  the  head  m.ay  have  to  be  kept  of  low  magnitude  y 
using  restraints  and  possibly  eye  prism  devices,  mirror  walls,  etc.,  to  reduce 
the  need  for  head  motions,  to  avoid  disorienting  illusions  and  nausea,  () 
normal  g^evth  of  the  embryo  and  the  young  and  normal  repair  of  adult  tissues, 
such  as  bone  and  mu.scle.  which  are  affected  in  cellular  patterns  by  force  dis¬ 
tributions,  may  require  .artificial  gravity;  and  (4)  it  may  be  necessary  to 
develop  exercises  and  other  procedures  to  use  prior  to  changes  of  acceleration 
level  to  restore  or  develop  tolerance  to  the  new  ,  level  in  spite  of  acclimatiza¬ 
tion  to  the  old  level.  (Author) 


Clark,  C.C.  1960  OBSERVATIONS  OF  A  HUMAN  EXPERIENCING  2G  FOR  24  HOURS. 
(Paper  presented  at  31st  annual  meeting  of  the  Aerospace  Medical  Assoc., 
9-11  May  1960,  Miami,  Fla.) 


ABSTRACT;  Details  particulars  concerning  a  subject's  24-hour  ride  on  the 
Johnsville  centrifuge.  Acceleration  was  2  g,  mostly  in  the  direction  chest 
to  back,  though  direction  varied  •.'■hen  subject  moved  from  couch  or  walked. 

Subject  cooked,  ate,  slept,  and  made  observations  of  his  pulse  rate,  blood 
pressure  and  temperature,  and  looked  for  handwriting  and  speech  changes. 

Subject  experienced  some  mild  discomfort  from  dimming  of  peripheral  vision  and 
nausea  during  the  first  two  ho'srs,  ar.d  au  anestnesia  sensation  in  the  ring  and 
little  fingers  of  the  left  hand  which  began  in  the  sixteenth  nour  and  which  left 
some  tingling  sensation  for  about  2  months  after  the  experiment.  During  the  run, 
the  white  blood  cell  count  increased  from  11,300  to  22,000  per  cu.  mm.  A  feel¬ 
ing  of  lightness  persisted  for  thirty  minutes  after  the  centrifuge  stopped.  An 
abrupt  head  motion  thirty  minutes  after  che  run  induced  retching,  b\it  other 
recovery  seemed  uneventful. 


Clark  C.C.  I960  NAVY  CENTRIFUGE  STMULATION  OF  LOW  ALTITUDE  FLIGHT  OF  THE 
■  A2F*  PROGRAM  1;  REPORT  ON  THE  CENTRIFUGE  PROGRAM  AND  THE  CONFERENCES  OF. 

&J,S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA.-L6005,  March  29,  I960 
CONFIDENTIAL 
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Clark,  C.  C.  .ir.d  J,  D,  P.iriv  1  CP^VlPi’  PROBIJ.MT  IN  yA'I.'ED  SPACE  STATIONS 

In  ?r>c.‘r;i  inn<i  ci  t}.,.'  SPACE  STMU'NS  SY>E’.'1S  I’jy.,  Li's  Angeles. 

Calif.  (i’.bi.  hy  IAS,  New  Yor<,  1960) 

Also;  N.iv.il  Air  Deve  loorr'f  nt  Cf-nter ,  Aviation  .Medical  Acceleration  Lab., 
Johnsville,  Pa.  Rept.  No.  hA-b03i  ASTTA  AD  255  592 


.ABSTRACT:  Unpowered  flight  above  an  at. nosphere  will  produce  weightlessness 

throughout  a  non-rotating  space  vet.icle  or  along  the  axis  of  rotation  of  a 
rotating  vehichle  ar.d .  if  man  is  to  live  in  space  stations,  the  relative  merits 
and  problem?  of  living  in  a  gr  i  v.  tation.'’ 1  o"  in  a  weightless  environment  must 
be  resolved.  Four  points  concerning  th  s  problem  are  emphasized;  (a)  Restraint 
systems,  both  for  nan  and  for  moveable  objf'crs,  will  h.ave  to  he  developed  for 
use  in  the  weightless  (zero  G)  state;  (b)  In  a  rotating  space  station,  velocities 
of  linear  or  angular  motions  of  the  head  may  have  to  be  kept  of  low  magnitude 
by  using  restraints  and  possioly  eye  pris.m  devices,  mirror  walls,  etc.,  ,to 
reduce,  the  need  for  head  motions  to  avoi  i  disorienting  illusions  and  nausea; 

(c)  Normal  growth  or  the  embryo  and  tne  young  and  u^.,.inal  repair  of  adult 
tissues,  such  as  bone  and  muscle,  which  are  affected  in  cellular  patterns  by 
force  distributions,  may  require  artificial  gravity;  (d)  It  may  be  necessarv 
to  develop  exercises  and  other  prcce  lures  to  use  prior  to  changes  of  acceleration 
level  to  restore  or  develop  tolerance  to  the  new  level  in  spite  of 
acclimacizaticn  to  the  old  level, 
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Clark,  C.  C.,  &  R.  F.  Gray  1961  A  DISCUSSION  OF  RESTRAINT  ANT  PROTECTION  OF 
THE  HUMAN  EXPERIENCING  THE  SMOOTH  AND  OSCILiATING  ACCELERATIONS  OF  PROPOSED 
SPACE  VEHICLES.  In  Bergeret,  P..  ed.,  Bio-A-say  Techniques  for  Human  Cer.tii- 
fuges  and  Physiological  Effects  of  Acceleration.  (London,  New  York,  Paris; 
Pergaroon  Press,  1961)  AGi\Ri)ograph  48.  Pp .  (>5-95 

ABSTRACT:  The  authors  discuss  the  acceleration  ‘imes  necessary  for  achieving 

either  acce  it-i  at  ion  or  deceleration  in  the  case  of  the  velocities  required  in 
spac.‘  travf';  they  emphasize  the  fact  chat  the  speeds  actually  attained  are  only 
a  st.irt.  I  r,  .'riiur  to  reduce  to  a  minimum  the  duration  of  the  journey,  it  is 
importart  u  i(ti;eve  an  acccTcratiou  during  th<  first  half  and  a  deceleration 
during  tne  ‘  .  ud  n.ilf.  The  authors  describe  sicthods  of  reproducing  these  accel- 
era"  ions  ‘  v  ir  >.  of  centrifuges.  They  emphasize  thet  the  deceleration  at  the 

moment  of  re-entry  into  the  atiiwsphere  depends  on  the  shape  of  the  vehicle.  They 
also  dc.scribe  the  oscillations  caused  by  a  fault  in  the  adaptation  of  the  propul¬ 
sion  system  to  provide  lift. 

3o  that  Item  ir-iy  be  able  to  move  when  he  is  subjected  to  acceleration,  the  con¬ 
straints  on  the  head  and  limbs  must  be  reduced  to  a  minimum.  In  order  to  minimize 
an  involuntary  action  by  the  pilot  on  the  controls,  the  study  must  be  conducted 
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s  imvil  tanoous  ly  of  the  at -achwnt  s  and  tho  controls.  A  couch  rrouldfd  to  t’le  sh.i;t: 
Oi  the  body  constitutes  a  :u;'pott  and  recluces  distortions.  Due  to  e  ct^uch  of  this 
kind,  a  subject  was  ..ble  to  withstand  2Sg  fin  the  chest-back  direction)  as  a  peak 
value  of  a  sinusoidal  variation  of  acceleration  having  a  period  oi  aO  sec. 
Ekindaging  f.jstetied  to  the  body  and  especially  adequate  training  in  th.e  technique 
of  general  ir.uscular  tension  arc  important  aspects  of  these  experiments.  Immersion 
in  water  tan  contribute  to  a  reduction  of  the  body  distortions  during  the  accel¬ 
eration  phase  especially  if  the  lungs  arc  pressurized.  In  an  anti-g  capsule  cast 
in  aluminum  and  filled  w.th  water,  a  subject  was  able  to  withstand  up  to  31  g  (in 
the  back-chest  direction)  as  the  peak  value  of  a  sinusoidal  variation  of  accelera¬ 
tion  having  a  period  of  25  sec.,  the  peak  value  being  held,  moreover,  for  5  sec. 
Thanks  to  these  protective  methods,  the  visual  indicatioris  afforded  by  the  greyout 
or  the  blackout  of  the  limit  or  tolerance  to  acceleration  are  not  observed. 

The  subject's  experiencing  of  pain  is  not  sufficient  to  predict  exactly  the  advent 
of  trouble.  Additional  tests  are  actually  being  perfected  on  the  physiological, 
psychological  and  biochemical  aspects  with  the  aim  of  observing  the  effects  of 
acceleration  both  immediately  and  later.  Work  on  the  effects  of  long  duration 
accelerations  continues;  a  human  being  was  able  to  withstand  2g  for  24  hours. 
(Editors  Summary) 
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Clark,  C.  1961  ACCELERATION  AND  BODY  DISTORTION.  (The  Martin  Company, 
Baltircre,  Md.)  Rept .  ER  12138 


ABSTRACT:  1  urge  the  point  of  view  that  tolerance  to  acceleration  depends 
more  on  the  extent  of  body  distortion  as  a  consequence  of  the  interaction  of 
the  reautive  forces  die  to  the  acceleration  and  the  opposing  forces  due  to 
tissue  displacementa  and  to  tl«  restraint  system  than  on  the  reactive  force 
due  to  acceleration  alont. 
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Clark,  Carl  1961  PHYSIOLOGICAL  ASPECTS  OF  LOW  ALTITUDE  FLIGHT. 

(Paper,  Panel  on  Acceleration  Stress  of  the  Armed  Forces-NRC  Committee  on 
Bio-Astronautics,  6-11  March  1961,  NASA  .Ames  Research  Ctr.,  Moffett  Field 
Calif.) 


Clark,  Carl  1961  CENTRIFUGE  SIMULATION  OF  THE  X-15  RESEARCH  AIRCRAFT 

(Paper,  Panel  on  Acceleration  Stress  of  the  Armed  Forces-NRC  Committee  on 
Bio-Astronautics,  6-11  March  1961,  NASA  Ames  Research  Ctr.,  Moffett  Field, 
Calif.) 


<7-, 


cn  a  r  i< 


c  ^  ;  .r,;  hODY  &iSI>I^\C£M7TS  /J7D  medical  effects  of 

l^VihRAl.  AC'  :  I.FRATKYiS  DI  R  ICG  NAvT  CEATRLFUGE  SIMULATION  OF  EJECTION 
CAlABlLiriE..  rRC:;  TIlE  AR:;Y  AO  AIRCR^AF'T.  (Aviation  Medical  Acceleration 
Lab..  Naval  Ai-  0,.  ve  lopr.enc  Center.  Johnsville,  Pa.)  Final  Report. 
NADC-MA  60A.i,  il  April  l‘7bl.  ASTIA  AD  257  371. 


ABSTRACT:  For  steadily  applied  lateral  loads  in  the  Martin-Baker  Mark  J5 

F,jert<nn  Se.ir  -Tnd  restraint  system  in  use  in  the  YAO-1  aircraft,  lateral 
displacement  of  t!.e  pilot  is  such  as  to  make  questionable  safe  ejection 
at  2  G  past  the  canopy  beam  located  12.5  in  from  the  seat  center,  even  with 
the  restraint  harness  tighter  tlian  would  be  tne  case  in  general  flying. 

With  additional  equipment  on  the  pilot  inside  of  the  restraint  harness, 
lateral  oisplaccments  will  probably  be  increased.  For  steadily  applied 
lateral  loads  above  2  G,  this  study  indicates  that  lateral  displacements 
of  the  pilot  would  preclude  safe  ejection.  The  theoretical  discussion  in 
the  previous  section  indicates  that  either  body  motion  damping  effects, 
reducing  displacements,  or  resonance  overshoot  effects,  increasing  displace¬ 
ments  misht  occur  for  the  shorter  duration  acceleration  pulses  of  air-craft 

in-flight  accidents. 
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Clark,  C.C.  &  J.D.  Hardy  1961  MAN  UNDER  ACCELERATION;  A  PHYSIOLOGICAL 

ACCELERATION  TERMINOLOGY.  (Aviation  Acceleration  Lab.,  U.S.  Na'”!’  Mr 
Development  Ctr.,  Johnsville,  Pa.).  A  Brochure. 

ABSTR(\CT:  As  man  attains  increasing  speeds  as  he  is  borne  into  the  vast  expanses 

of  space,  having  cracked  out  from  his  nurturing  shell  of  eerth  atmosphere,  his 
real  or  potential  accelerations  increase.  In  connection  with  the  work  of  the 
Acceleration  Panel  a  "physiological  acceleration  terminology"  has  been  developed 
tf>  insure  an  adequate  acceleration  description  of  these  experiences.  A  detailed 
discussion  is  presented  in  the  work  "Reports  on  Human  Acceleration:  Future  Magni¬ 
tudes,  Medical  Safety,  An  Indexing  Method  for  Bibliography,  and  Terminology", 
edited  by  Dr,  James  D.  H.^rdy,  Chairman  of  the  Acceleration  Panel,  to  be  published 
for  the  panel  by  the  National  Rcsear'^h  Council.  (See  Bates,  George,  et  al.  NAS- 
NRC  Publication  913,  1961).  This  brochure  summarizes  the  recommended  physiologi¬ 
cal  accelerat  i<Mi  t  ermine;  logy .  (1)  The  unit  for  the  physiological  acceleration 

shall  be  G  to  distinguisii  this  act  leratiori  from  the  "true';  displacement  accelera 


ticn,  generally  designated  by  aerodynamicists  with  th.e  unit  g.  The  physiological 
acceleration  represents  the  total  reactive  force  divided  by  the  mass,  and  hence 
includes  both  displacement  and  resisted  gravitational  acceleration  effects.  (2) 
The  physiological  ac(  leration  axes  represent  directions  of  the  reactive  displace 
meats  of  organs  and  tissues  with  respect  to  the  skeleton.  The  Z  axis  is  down 
the  spine,  with  +Gz  (unit  vector)  designations  for  accelerations  causing  the 
heart,  etc.  to  displace  dowr.ward  (caudaTTy)i  The  X  axis  ij;  front  to  back,  with 
-KJx  designations  for  accelcrat ions  causing  the  heart  to  be  displaced  to  the 
left.  (3)  Angular  accelerations  wiiich  cause  the  heart  to  j-otate  (roll)  to  the 
left  within  the  skeleton  shall  be  specified  by  the  Rx  unit  vector,  representing 


radians/sec2 
specified  by 


about  the  X  axis.  Angular  velocities  in  the  same  sense  shall  be 
the  +Rx  unit  vector,  representing  radians/sec  about  the  X  axis. 
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Similarly,  -fRx  represents  an  angular  acceleration  producing  a  pitch  down  of  the 
heart  within  the  skeleton,  and  +R2  represents  yaw  right  of  the  heart  within  the 
skeleton.  (A)  Whenever  rotations  accompany  linear  accelerations,  the  reference 
point  for  the  linear  accelerations  should  be  specified,  and  the  time  histories 
of  the  angular  velocities  and  angular  accelerations  should  be  specified,  and  the 
time  histories  of  the  angular  velocities  and  angular  accelerations  should  accom¬ 
pany  the  time  histories  of  the  linear  accelerations,  to  allow  the  computation  of 
linear  accelerations  at  other  points.  (Author) 
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Clark,  C.C.,  J.D.  Hardy  &  R.J.  Crosbie  1961  A  PROPOSED  PHYSIOLOGICAL 
ACCELERATION  TERMINOLOGY  WITH  AN  HISTORICAL  REVIEW. 

(U.S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-6 1 18 . 

Also  in  George  Bates  et  al.  Human  Acce Icration  Studies 

(National  Academy  of  Sciences  -  National  Research  Council,  Washington, 


Publication  913,  1961. 


Pp. 


7-65. 


D.C.) 


981 


Clark,  C.  C.  1961  SOME  BODY  DISPLACEMJ;NTS  AND  MEDICAL  EFFECTS  OF  LATERAL 
ACCELERATIONS  DURING  NAVY  CENTRIFUGE  SDOJIwMION  OF  EJECTIC':  CAPABILITIES 
FROM  THE  ARMY  AO  AIRCRAFT.  (Naval  Air  Development  Ctr.,  -■  ..sville,  Pa.) 

MAnr-MA  .ftn/i/,  •  An.oe-  TT1  11  Ar.r;  ' 

N.  -.T  r*-*'**i.  2i 


SUFCiARY:  A  Martin-Baker  Mark  j5  seat,  used  in  the  Army  YAO-1  "Mohawk"  prototype 

aircraft,  was  mounted  facing  tangent ia 1 ly  on  the  Navy  Johnsville  Human  Centrifuge 
at  a  radius  of  41  feet  from  the  cenrifugc  center.  A  beam  was  installed  12.5 
inches  laterally  from  a  plane  throjgi.  the  seat  center  to  the  subject's  upper  rightj, 
simulating  the  canopy  beam  of  the  aircraft  past  which  the  pilot  must  clear  on 
an  ejection.  Motion  picture  camerac  ccrtered  in  the  vertical  plane  through  the 
beam  viewed  the'  subject  from  the  front  and  from  the  top  (Bureau  of  Medicine  and 
Surgery  Technical  Film  Report  Med.  '-60).  Centrifuge  runs  with  four  subjects,  one 
wearing  a  life  vest  and  one  a  heavy  flight  jacket  and  life  vest  wore  filmed  at 
2  G,  3  G,  4  G  (3  subjects),  and  5  G  (1  subject)  of  radial  acceleration.  Seat 
pan  heights  were  not  adjusted  for  the  individu.il  subjects.  The  restraint  harness  ' 
was  worn  in  a  very  tight  conditioi  The  Martin-Baker  leg  restraint  was  worn  in 
the  flight  condition,  providing  some  lateral  leg  restraint.  For  steadily  applied 
lateral  loads,  lateral  displacement  of  the  pilot  is  such  as  to  make  questionable, 
sate  ejection  past  the  canopy  beam  at  2  Gy.  With  additional  equ.pment  on  the  pilot 


inside  of  the  restraint  harness,  lateral 
increased.  For  steadily  applied  lateral 


d  i  sp  lac  ement  s  will  procab’.y  be 

lo.id;.  above  2  Gy,  lateral  d  isp  1  jcem.ent  s 


of  the  pilot  would  preclude  safe  ejection.  E.xceot  when  bulxy  equipment  is  worn, 
shoulder  displacements  are  minimally  damped,  reaching  maximum  values  essentially 
synchronously  with  peak  G.  At  4  Gy  the  head  may  be  tipped  involuntarily  under 
the  canopy  beam  after  several  seconds  at  peak  G.  At  5  Gy  the  head  is  further 
tipped  involuntarily;  the  one  subject  experienced  a  scleral  hemorrhage  on  this 


run.  (AUTHOR) 
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Clark,  C.C  &  W.  Augerson,  1961  HUMAN  ACCELERATION  TOLER/,NCE  WHILE  BREATHING 
100  PFR  CENT  OXYGEN  AT  5  PSIA  PRESSURE. 

(Paper  presented  at  32nd  annual  roeetine.  Aerospace  Medical  Association, 
24-27  April  1961,  Chicago.  Ill.) 

ABSTRACT:  Low  pressure  gas  provides  less  support  against  collapse  of  the  chest 
under  acceleration  than  atmospheric  pressure  gas.  When  breathing  pure  oxygen, 
the  collapsed  lung  structures  may  not  reinflate  as  rapidly  after  acceleration. 
Preliminary  low  pressure  studies  indicate  individual  variations  in  response  to 
+Gx  or  +Gx  tumbling  to  -Gx  acceleration,  ranging  from  severe  chest  pain,  to 
temporary  post -run  dyspnea,  to  no  unusual  sensations  but  with  minor  atelectasis 
detectable  by  x-rays  or  moderate  temporary  post-run  vital  capacity  reduction, 
to  no  detectable  responses.  ,  Injury  may  be  more  severe  at  lower  G  for  longer 
duration,  with  respiration,  than  at  higher  G  for  shorter  durations,  with  strain¬ 
ing,  including  the  valsalva  maneuver  with  an  inflated  chest  above  +8Gx.  With 
training  in  the  breathing  and  straining  procedure,  no  subject  was  incapacitated 
by  acceleration  at  low  pressure.  (Aerospace  Med.,  32(3):226,  March  1961) 
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Clark,  C.C.  1961  MOTION  PICTURES,  SCENE  DESCRIPTIONS,  AND  SAFETY  PROCEDURES 
OF  NAVY,  CENTRIFUGE  SIMULATIONS  OF  THE  X-15  RESEARCH  AIRCRAFT:  PROGRESS 
REPORT  CONCERNING  (Naval  Air  Development  Center,  Johnsville,  Pa.) 

NADC-MA  L6126,  26  July  1961.  ASTIA  AD  271  927. 

ABSTRACT:  This  is  a  series  of  memorandums  concerning  the  progress  of  the  Navy 
centrifuge  simulations  of  the  X-15  research  aircraft. 
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Clark,  C.C.  and  D.  Faubert  1961  A  CHRONOLOGICAL  BIBLIOGRAPHY  ON  THE 
BIOLOGICAL  EFFECTS  OF  IMPACT 

(The  Martir.  Co.,  Baltincre,  Ml.)  Engineering  Report  no.  11953,  S’pt.  27, 

1961 

ABSTRACT:  This  b i D  1  i og:  ..phy  (with  items  covering  the  period  between  19,1  ■* 

and  196')  h.is  been  compiled  as  a  preliminary  effort  to  develop  a  more 
complete  bibliograp!  v  on  the  :>iological  effects  of  acce  le  i.  at  ion .  A  chronological 
index  (soq. ’.creed  wit;. in  each  year  alphabetically  by  author)  is  the  principal 
index;  however,  author  and  organizational  indexes  are  also  included. 

Works  selected  for  inclusion  were  limited  to  those  with  accelerations 
greater  than  10  g  and  rates  of  accelerations  greater  than  20  g/sec. 
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Clark,  C.C.  1961  ADDITIONS  TO  A  CHRONOUlGICAl,  BIBLIOGRAPHY  ON  THE  BIOLOGICAL 
EFFECTS  OF  IMPACT 

(The  Martin  Co.,  Baltimore,  Md . )  Engineering  Report  No.  11953-Appendix, 

Nov.  22 ,  1961 .  55  p . 

ABSTRACT:  These  additions  to  the  bibliography  were  submitted  by  several 
authors  and  organizations  participating  in  the  Symposium  on  Impact  Acceleration 
Stress  at  San  Antonio,  Texas,  November  27-29,  1961. 
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Clark,  C.C. ,  D.  Faubert  &  B.  Cooper  1962  A  CHRONOLOGICAL  BIBLIOGRAPirY  ON 
THE  BIOLOGICAL  EFFECTS  OF  LMPACT . 

In  Irnact  Acco 1  or at  ion  St  rcss :  Proceedings 'of  a  Svmpos ium  With  a 
Comprehend ive  Chronological  Rihl ioeraphy.  National  Academy  of  Sciences, 
National  Researen  Council  Publication  No.  977,  pp .  373-458. 

ABSTRACT:  A  chronological  bibliography  on  the  biological  effects  e ..mpact 

acceleration  is  described.  Achrono logical  index,  an  author  index  and  an 
organization  index  is  included. 
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Clark,  C.C.  1962|  TECHNICAL  FILM  REPORTS  AND  SCENT  DESCRIPTIONS  ON  CENTRIFUGE 
STUDIES  OF  HLTIAN  ACCELERATION  TOLERANCE  ANT)  PROTECTION  (  MED  9-61)  AND 
FLIGHT  SIMULATION  AliT)  TRAINING  WITH  THE  NAVY  CENTRIFUGE,  1957-1960 
(MED  8-61).  (U.S.  Naval  Air  Development  Center,  AMAL,  Johnsville,  Pa.) 

NADC-MA-L6127.  22  Jan.  1962. 
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Clark,  C.C.  1952  HUMA.N’  CONTROL  PERFORIUN'CE  ANT)  TOLERA-'ICE  LT'iDER  SEVERE 
COMPLE.v.  V'.'.TFDRM  VIBRATION  WITH  A  PRELIMINARY  HISTORICAL  REVIEW  OF 
FLIGHT  Sl.'-X’LAriON. 

(The  Martin  Co.,  Baltimore,  MJ . )  Engineering  Report  no.  12406,  April  1962. 

ABSTRt\CT;  PrciMfd-.s  of  terminology  of  acceleration  and  flight  simulation 
are  reviewed,  with  i  preliminary  iiistoricai  review  of  particularly  moving 
base  flight  simulation.  The  capabilities  and  limitations  of  the  Navy 
Johnsville  human  ctntrifugc  and  the  No.'th  Am.erican  Aviation  (Columbus) 

"G-seat"  for  'O.stie  simulation  are  presented;  the  latter  is  more  realistic. 
Potential  developments  of  restraints,  displays,  and  controls  for  use  in 
...severe  jostle  environments  are  noted.  A  "relative  jostle  biological 
effectiveness"  concept  is  suggested  for  test  as  .a  mea.is  of  comparing  Che 
biological  effects  of  jostle  environments  with  different  frequency  components. 
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Clark,  C.,  B.  Cooper,  <5.  C.  Blochschmidt  1963  HUM/VN  A:;D  IMPACT 

ISOLATION  WITH  A  PROTOTYPE  FULL  LENGTH  AIR  BAG  RESTRAINT  SYSTEM.  (Life 
Science.s  &  Structures  Dep.irtir.cnts  ,  Rirtin  Company,  Ba  1 1  imore  ,- Md  . ) 

Engineering  Rept .  No.  12799,  Feb.  1963. 

ABSTR>\CT ;  A  preliminary  air  hag  ».\;straint  systein  has  been  developed,  wUh  the 
subject  supported  in  front  and  back  by  full  length  air  begs  infl-ted  wi  bin  a 
box  container  of  22  x  39  x  84  inches  at  pressures  up  to  10  inches  'of  water.  An 
opening  through  the  tt-p  bag  and  box  allows  respiration.  By  November  1,  1962, 
vibratiori  te,sts  and  68  impact  tests  witl'i  three  subjects  had  been  carried  lut  .  Witil 
a  box  vilir.ilion  of  IG  '  3C  (sine  wave)  at  11  cps  and  a  lower  bag  pressi.re  of  3.5 
iiiehes  of  water,  the  subject  experienced  IG  -‘0.4G  (sine  'wave)  at  11  cps,  for  f  ;  .'t. 

X  * 

minutes  with  only  sligl.t  discomfort.  To  prevent  waist  flexure  during  ir.pacc,  the 
subject  lay  on  a  hack  hoard.  With  a  box  impact  into  sand  from  four  feet  up,  hit¬ 
ting  at  16  feet  per  second  witii  a  peak  deceleration  recorded  of  3 1  CXl  ,  and  witl. 
tile  lower  aii  bag  at  10  inches  of  w.^ter  pressure  and  the  upper  at  7  inches  of 
water  pressure,  the  accelerometer  on  the  hip  of  tne  subject  peaked  at  17.2G  .  A 
valve  system  for  dumping  the  bag  pressure  at  m.axir.;um  d  isp  lacemt'nt  ,  to  prevent  re¬ 
bound,  is  under  development.  Te  chn  ica  1  ■  dt-ve  1  opmont  s  of  m.eans  of  control  to  prevent 
"bottomiing"  and  to  vary  resonance  frequencies  warrant  further  exploration  of 

acceleration  isolation  restraint  systems.  (Aerospace  Medicine  34(3)  250,  March  i9oJ) 
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Clark,  .tail  A  Carl  Blechschnidt  19b3  Ifc'h'AN  VIFPATION  /AND  Ihr?/\CT  ISOLATION  WITH 
A  I’KOTOTYi'i;  KITL  LENiiTH  AIR  BAG  RE5TR.MNT  SYSTiiM 
Paper;  34th  /Annual  .‘•ieecing  of  the  Aerospace  .‘•ttdical  Association,  S  t  ..i  1 1  er  -  H  i  1  ton 
Hotel,  Los  .Angeles,  Calif.,  April  28  -  ILy  2,  1963 

ABSTRACT:  A  pre  1  imin.iry  air  bag  restraint  syster;  h.is  'been  developed,  with,  the 

subject  supported  in  iront  and  liack  by  full  length  air  ba/.s  inflated  within  a 
box  container  of  22  x  34  x  84  inches  at  pressures  up  to  10  inches  of  w.itir. 

An  opening  througl.  tile  top  bag  and  box  .illows  respiration.  By  Novem.iier  1,  1962 
95  vibr.ici.ni  t.sts  and  68  inipact  tests  w.ith  thre.-  subjects  had  bi  en  carried  out. 

With  a  box  vibration  of  IG  -t  3G  (sine  wa/e)  at  ll  cps  and  a  l.'wer  bag  pr-ssure 
of  3.5  inch.c-s  of  water,  th.e  subit'ct  experi.'nccd  IG  -'■O.dC;  (sine  wave)  at  11  ..'ps, 
for  fivi-  ^inutes  with  only  slight  d i scomi or t .  To  prevent  wa  i  s t  flexure  curing 
icp.ict,  ti.e  su’o'i'ct  l.iy  on  a  b.ick  goard.  ,  t  h  j.  box  impic't  into  .sand  fro:-  four 
fv,er  up,  flitting  at  16  feet  per  second  with  a  peak  d.-c  e  1  e  ra  1 1  on'  recorded  of 
3 1  OG,  ,  and  with  the  lower  air'  bag  at  10  incties  of  water  pressure  and  the  upper 
at  /’^inches  of  water  pressure,  the  acce  1  e roime t er  on  th.e  hip  o{  the  subject 
p.-aked  at  17.20  .  A  valve  system)  for  dumping  the  bag  prea.sure  at  e.jcimur-’. 

,d  .  spl  a^  em.ent ,  to  prevoi.t  rebound,  is  under  development.  Techr.ical  deve  lop-.en  t  s 
ol  a  means  of  control  to  prevent  "bottoming"  and  t.'  varv  resonance  frequencies 
warrant  further  exploration  of  acceleration  is  latioa  restraint  systems. 


Clark,  D.C.  1960  THE  TURNING  BEHAVIOR  OF  ARTICULATED  TRACK-LAYING  VEHICLES. 
(Ordnance  Tank-Automotive  Command,  Detroit,  Mich.)  Rept .  no.  RR-16 
March  1960.  ASTIA  AD  256  336. 

ABSTRACT:  The  turning  behavior  of  articulated  vehicles  was  investigated  to 
determine  the  optimum  configuration  for  a  two-unit  articulated  vehicle  perform¬ 
ing  on  hard  ground  at  low  centrifugal  accelerations.  It  was  found  that  for 
these  conditions,  vehicle  response  is  linear  and  a  function  of  geometry  only. 
(Author) 
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Clark,  E.  I960 

Aviation  Week 


NEW  METHODS  PROBE  SPACE  FLIGHT  HAZARDS . 
and  Space  Te chno Ion v  72(2  1)  :  5-+-59  ,  23  May 


19u0. 


ABSTRACT:  Current  and  projected  investigations  on  the  effects  of  radiation 

and  weightlessness  on  humans  in  space  are  discussed.  Results  obtained  from 
altitude  studies  of  the  effects  of  heavy  particles  on  bread  mold  (Neurospora 
crassa'  promise  a  more  detailed  understanding  of  the  effects  of  radiation  damage 
to  living  tissue.  Shielding  studies,  to  date,  still  indicate  the  need  for  very 
heavy  shielding  to  protect  a  manned  space  vehicle  against  heavy  solar  and  gal¬ 
actic  radiation.  The  development  of  a  null-gravity  simulator,  which  allows  test 
subjects  to  be  suspended  in  a  spinning  tank  of  water,  is  expected  to  promote 
further  understanding  of  the  effects  of  weightlessness  by  depriving  the  subject 
of  proprioceptive  cues  from  the  muscles,  cues  from  the  vestibule  of  the  ear,  and 
any  visual  indication  of  vertical  or  horizontal.  The  physiologic  effects  result¬ 
ing  from  a  24-hour  exposure  to  a  constant  acceleration  for  ;e  of  2  g  in  the  human 
centrifuge  are  also  summarized,  as  well  as  preliminary  data  from  noise  tests  and 
experimental  life  support  systetr.s. 


Clark,  R.  T.  etal  1960  BASIC  RESEARCH  PROBLEMS  IN  SPACE  MEDICINE: 

A  REVIEW 

Aerospace  Medicine  31(7) : 553-577  July  1960 


ABSTRACT:  This  ari.icle  contains  information  on  the  following  subjects:  Studies 

of  the  Subgravity  State  During  Parabolic  Flight;  Bio-Packs  for  Satellites; 
Disorientation  in  Pilots;  Photosynthetic  Gas  Exchangers  and  Recyclers  in  Closed 
Ecological  System  Studies;  Survival  of  Terrestrial  Organisms  under  Extreme 
Environmental  Conditions;  and  Physiological  Aspects  of  Training  and  Selection 
for  Manned  Extraterrestrial  Flights. 
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Clark,  W.G.,  J.P.  Henry,  &  D.R.  Drury  1944  DETERMINATION  OF  THE  MOST 

SATISFACTORY  SINGLE  CONSTANT  PRESSURE  WITH  WHICH  TO  INFLATE  THE  STANDARD 
GRADIENT  PRESSURE  SUIT.  (National  Research  Council,  Committee  on  Aviation 
Medicine,  Washington,  D.C.)  CAM  No.  366.  1  Sept.  1944. 


ABSTRACT:  (a)  A  quantitative  measure  in  terms  of  "g"  units  of  the  protection 

offered  by  the  Navy  Gradient  Pressure  Suit  (inflated  to  uniform  constant 
pressures  of  1  to  10  psi)  against  visual  symptoms  was  made  by  400  centrifuge 
runs  on  14  subjects,  (b)  These  protections  were  contrasted  with  subjective 
estimations  of  comfort  at  rest,  at  2.5  "g",  and  at  maximum  acceleration,  (c) 
.The  highest  single  pressure  throughout  the  suit  which  was  comfortable  to  the 
average  subject  during  acceleration  at  2.5  "g"  was  5  psi.  (d)  The  average 
protection  afforded  by  5  psi  was  1.3  "g" .  (e)  Protections  of  1.85  "g"  are 
obtainable  by  using  pressures  of  7  to  10  psi. 
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Clark,  W.G.,  J.P.  Henry,  P.O.  Greeley  and  D.R.  Drury  1945  STUDIES  ON 
'  FLYING  IN  THE  PRONE  POSITION.  (National  Research  Council,  Committee 
on  Aviation  Medicine)  Contract  No.  OEMcror-288,  CAM  Report  No.  466, 
20  August  1945. 


ABSTRACT:  Seven  subjects  in  a  prone  position  installation  on  the  centrifuge 
were  exposed  to  high  dorso-ventral  acceleration.  Five  of  them  experienced 
12  g  for  from  10  to  30  seconds.  The  unsupported  head  cannot  be  lifted  above 
9  g.  The  body,  legs,  and  arms  cannot  be  lifted  at  8,  g.  At  12  g  there  is 
little  or  no  impairment  of,  1)  vision,  2)  muscular  ability  to  pull  against 
controls  with  the  arms,  3)  ability  to  flex  and  extend  the  ankles  against 
rudder  pedals,  4)  movements  of  the  forearms,  hands,  and  fingers,  such  as  in 
removing  and  replacing  an  object  hanging  on  a  hook,  adjusting  an  oxygen  mask, 
anJ  pushing  or  pulling  controls  and  signal  buttons.  A  padded  chin  rest  is 
uncomfortable  above  6  g.  When  it  alone  is  employed,  speech  is  impossible 
above  8  g  except  through  clenched  teeth.  Breathing  can  be  maintained  at  12  g. 
A  counter-weighted  headgear  is  described  which  permits  free  head  movements  and 
speech  at  12  g,  and  which  relieves  pressure  on  the  chin.  Visual  symptoms 

including  blackout,  occur  at  10-12  g  if  tne  head  is  lifted  4-6  inches  above 
the  cli  i n  rest  . 

A  body  rest  described  wi.ich  consists  of  a  laced  canvas  hammock.  With  the 
counter-weighted  headgear  described,  and  this  bed  installed  in  a  wooden  prone 
position  ir.ockup,  10  subjects  tested  up  to  2  hours  expe  ienced  no  discomfort 
which  theoretically  could  not  be  relieved  by  proper  modifications  of  the 
devices.  It  is  concluded  that  the  prone  position  is  quite  feasible  for  flights 
of  at  least  two  hours  duration. 
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Clark,  W.G.  &  H.  Jorgenson  1945  EFFECT  OF  INGESTION  OF  FOOD  AND  FLUID  ON 
TOLERANCE  OF  HUMAN  SUBJECTS  TO  POSITIVE  ACCELERATION. 

(National  Research  Council,  Conanittee  on  Aviation  Medicine,  Washington, 

D.C.)  am  Rept.  No  502 

See  also  Fed.  Prbc.  5:17.  1946. 

ABSTRACT:  The  effects  on  g  tolerance  of  the  ingestion  of  1.5-2.0  liters  of 
water  or  milk,  or  a  heavy  meal  were  studied  in  eight  centrifuge-trained  subjects 
during  the  course  of  200  centrifuge  runs.  Thte  centrifuge  attained  tiiaximum 
acceleration  at  the  rate  of  3  g's  per  second  and  maintained  it  for  15  seconds. 
Tolerance  to  g  was  determined  from  recorded  responses  to  visual  and  auditory 
signals  and  to  changes  in  ear  opacity  (blood  content  of  the  ear).  In  addition, 
intrarectal  pressure  changes  were  recorded. 

A  Small  increase  in  g  tolerance  was  induced  by  a  full  stomach  which  averaged 
0.3-0. 4  g  (range  from  O.C  to  1.1  g).  In  relaxed  subjects  with  an  empty  stomach, 
the  average  increase  per  g  in  intrarectal  pressure  was  18.5  mm.  Hg.  The  increase 
due  to  fluid  ingestion  is  slightly  greater,  being  7-9  mm.  Hg  at  3  and  4  g, 
respectively.  The  intrarectal  pressure  increase  induced  by  voluntary  muscular 
and  respiratory  straining  is  of  the  order  of  40  mm.  for  1  g  protection.  When 
divided  into  7-9  mm.,  this  gives  0.2  protection  at  this  level  of  g,  which  is 
good  agreement. 

From  the  work  of  others,  blood  pressure  increases  due  to  fluid  or  food  ingestion 
are  too  slight  to  explain  the  effect.  Fluid  and  food  ingestion  has  been  shown  b/ 
others  to  increase  cardiac  output  without  evoking  vasomotor  mechanisms  or  causir.  j 
displacement  of  blood  from  the  somatic  tissues  to  the  visceral  organs.  Increase 
in  intra-abdominal  pressure  caused  b>  the  ingestion  seems  the  logical  explanation 
of  the  effect,  just  as  g  tolerance  can  be  enhanced  0.5-0. 8  g  by  increasing  intra¬ 
abdominal  pressure  by  pressurized  abdominal  belts  and  bladders  in  anti-blackout 
suits. 
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Clark,  W.G.,  K.D.R.  Gardiner,  A.K.  McIntyre,  &  H.  Jorgenson  1945  ThE  EFFECTS 
OF  POSITIVE  ACCELERATION  ON  FLUID  LOSS  FROM  BLOOD  AND  TISSUE  SPACES  IN 
,  HUIUN  SUBJECTS  ON  THE  CENTRIFUGE. 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington  DC) 
cap;  Rept.  No.  468.  Oct.  1945.  &  .  • 

See  also  Fed .  Proc .  5:17.  1946. 


^STRACT:  As  estimated  by  hem.atocrits  and  plasma  protein  determinat ions  i  fluid 
loss  from  blood  to  tissue  spaces  occurred  in  six  seated  human  subjects  on  the 
ce-trifuge.  At  near  blackout  levels  of  G  (3.5  to  5.0  u)  maintained  for  3-5 
minutes,  a  significant  loss  of  fluid  (3. 6-4. 5  cc./lOO  cc .  blood;  or  216-270  cc. 
total)  was  found.  The  loss  in  four  subjects  exposed  to  4  G  for  5  minutes  was 
reducea  by  anti-G  suits  to  an  average  of  757.  (ranges  28-967.)  of  their  loss  when 
unprotected.  In  two  cases  subjected  to  3.5  G  for  5  minutes .  the  loss  was  ’-ss 
than  that  of  the  four  subjects  exposed  to  4.0  G  for  5  minutes.  In  one  subiect 
submitt-^  to  5  G  for  3  minutes,  the  loss  was  less  than  that  he  obtained  at  4  G 
for  ,  minutes,  although  after-effects  were  noticed  in  vision.  A  sm.aller  loss 
(iJ-  cc.  total)  occurred  in  one  of  the  subjects  who  had  30  runs  of  4.7  G  for  10 
seconds  with  a  2  minute  interval  between  runs,  than  occurred  in  the  same  subject 
after  a  5  minute  uninterrupted  run  at  4.0  G  (288  cc.). 
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At  4.0G,  the  fluid  losses  observed  were  mucn  less  than  those  reported  elsewhere 
for  centrifuged  dogs,  but  recovery  occurred  more  rapidly.  Tlie  losses  also 
were  less  than  those  reported  elsewhere  for  postural  changes  of  humans  from  the 
recumbent  to  the  upright  positions.  It  is  unlikely  that  fluid  losses  due  to  G 
contribute  to  any  fatiguing  effects  or  detrimental  residual  effects  possibly 
resulting  from  positive  acceleration  experienced  by  tdst  pilots  or  fighter  pilots 
in  combat . 
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Clark,  W.G.  &  H.  Jorgenson  1945  STUDIES  OF  SELF-PROTECTIVE  ANTI - BLACKOUT 
MANEUVERS.  (National  Research  Council,  Conmittee  on  Aviati'  n  Medicine, 
Washington,  D.C.)  CAM  Rept .  No.  488,  Oct.  1945. 


999 

Clark,  W.G.,  I.D.R.  Gardiner,  A.K.  McIntyre  &  H.  Jorgenson  1945  EFFECT  OF 
HYPERGLYCEMIA  AND  INSULIN  HYPOGLYCEMIA  ON  MAN'S  TOLERANCE  TO  POSITIVE  ■ 
ACCELERATION . 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington, 
D.C.)  CAM  Rept.  No.  486.  29  Oct.  1945. 

See  also:  Fed .  Proc .  5(1) :17,  1946. 

ABSTRACT:  Hyperglycemia  induced  by  the  ingestion  of  two  grams  of  sugar  per 
kilogram  body  weight,  and  insulin  hypoglycemia  at  a  level  of  50-55  mg. 7.  blood 
sugar  concentration,  had  no  significant  effect  on  the  g  tolerance  of  three 
trained  centrifuge  subjects,  studied  during  the  course  of  43  centrifuge  runs. 

The  centrifuge  attained  maximum  acceleration  at  the  rate  of  3  g's  per  second 
and  maintained  it  for  15  seconds.  The  sugar  or  insulin  was  administered  after 
a  12  hour  fast.  The  centrifuge  assays  of  g  tolerance  were  performed  during  the 
normal  state  after  a  12  hour  fast,  followed  by  the  hyperglycemic  state.  The 
average  units  of  plain  insulin  injected  subcutaneously  per  kilogram  per  hour 
averaged  0.17.  Tolerance  to  G  was  determined  during  a  series  of  centrifuge  runs 
at  levels  of  g  which  kept  vision  clear,  up  through  those  which  caused  blackout, 
by  changes  in  recorded  responses  to  visual  and  auditory  signals  and  by  changes 
in  ear  opacity  (blood  content  of  the  ear). 


1  ,000 


Clark,  W.  G.,  I.D.R.  Gardiner,  A.  K.  Mcltyre  &  H.  Jorgenson  1946  THE  EFFECT 
OF  POSITIVE  ACCEL£i<AT10N  CN  FLUID  LOSS  FROM  BLOOD  TO  TISSUE  SPACES  IN  HUMAN 
SUBJECTS  ON  THE  CENTRIFUGE. 

Fed.  Proc.  5: 17-18 

ABSTRACT;  As  estimated  by  hematocrits  and  plasma  protein  determinations,  fluid 
loss  from  blood  to  tissue  spaces  occurred  in  six  seated  human  subjects  on  the 
centrifuge.  At  near  blackout  levels  of  G  (3.5  to  5.0  G)  maintained  for  3-5 
minutes,  a  significant  loss  of  fluid  (3.6-4. 5  cc./lOO  cc.  blood;  or  216-270 
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cc.  total)  was  found.  The  loss  in  four  subjects  exposed  to  4  G  for  5  minutes  was 
reduced  by  anti-G  suits  to  an  average  of  75%  (range  28-96%)  of  their  loss  when 
unprotected.  In  two  cases  subjected  to  3.5  G  for  5,  minutes,  the  loss  was  less 
than  that  he  obtained  at  4  G  for  5  minutes,  although  after-effects  were  noticed 
in  vision.  A  smaller  loss  (132  cc.  total)  occurred  in  one  of  the  subjects  who 
had  30  runs  of  4.7  G  for  10  seconds  with  a  2  minute  interval  between  runs,  than 
occurred  in  the  same  subject  after  a  5  minute  uniterrupted  run  at  4.0  G  (288  cc.) 

At  4.0  G,  the  fluid  losses  observed  were  much  less  than  those  reported  elsewhere 
for  centrifuged  dogs,  but  recovery  occurred  more  rapidly.  The  losses  also  were 
less  than  those  reported  elsewhere  for  postural  changes  of  humans  from  the  recum¬ 
bent  to  the  upright  positions.  It  is  unlikely  that  fluid  losses  due  to  G  con¬ 
tribute  to  any  fatiguing  effects  or  detrimental  residual  effects  possibly  resul¬ 
ting  from  positive  acceleration  experienced  by  test  pilots  or  fighter  pilots  in 
combat. 
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Clark,  W.G.,  I.D.R.  Gardiner,  A.K.  McIntyre,  and  H.  Jorgenson  1946  EFFECT 
OF  HYPERGLYCEMIA  AND  INSULIN  HYPOGLYCEMIA  ON  MAN'S  TOLERANCE  TO  POSITIVE 
ACCELERATION.  Fed.  Proc.  5(1): 17 

See  also  (National  Research  Council,  Committee  on  Aviation  Medicine, 
Washington,  D.C.)  CAM  Rept  No.  486,  1945. 

ABSTRACT;  Hyperglycemia  induced  by  the  Ingestion  of  two  grams  of  sugar  per 
kilogram  body  weight,  and  insulin  hypoglycemia  at  a  level  of  50-55  mg. 7,  blood 
sugar  concentration,  had  no  significant  effect  on  the  g  tolerance  of  three  train¬ 
ed  centrifuge  subjects,  studied  during  the  course  of  43  centrifuge  runs.  The 
centrifuge  attained  maximum  acceleration  at  the  rate  of  3  g's  per  second  and 
maintained  it  for  15  seconds.  The  sugar  or  insulin  was  administered  after  a  12 
hour  fast.  The  centrifuge  assays  of  g  tolerance  were  performed  during  the  hypo¬ 
glycemic  state  and  were  repeated  after  return  to  normal;  and  during  the  normal 
state  after  a  12  hour  fast,  followed  by  the  hyperglycemic  state.  The  average 
units  of  plain  insulin  injected  subcutaneously  per  kilogram  per  hour  averaged 
0.17.  Tolerance  to  G  was  determined  during  a  series  of  centrifuge  runs  at  levels 
of  g  which  kept  vision  clear,  up  through  those  which  caused  blackout,  by  changes 
in  recorded  responses  to  visual  and  auditory  signals  and  by  changes  in  ear 
opacity  (blood  content  of  the  ear) . 
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Clark,  W.G.  and  H.  Jorgenson  1946  EFFECT  OF  INGESTION  OF  FOOD  AND  FLUID  ON 

tolera::ce  of  human  subjects  to  positive  acceleration. 

Fed .  Proc .  5:17 

See  also  (National  Research  Council,  Committee  on  Aviation  Medicine, 
Washington,  D.C.)  CAM  Rept.  502,  1945. 

ABSTRACT:  The  effects  on  g  tolerance  of  the  ingestion  of  1. 5-2.0  liters  of 
water  or  milk,  or  a  heavy  meal  were  studied  in  eight  centrifuge-trained  subjects 
during  the  course  of  200  centrifuge  runs.  The  centrifuge  attained  maximum 


331 


/ 


acceleration  at  the  rate  of  3  g's  per  second  and  maintained  it  for  15  seconds. 
Tolerance  to  g  was  determined  from  recorded  responses  to  visual  and  auditory 
signals  and  to  changes  in  ear  opacity  (blood  content  of  the  ear).  In  addition, 
intrarectal  pressure  changes  were  recorded. 

A  small  increase  in  g  tolerance  was  induced  by  a  full  stomach  which  averaged 
0.3  -  0.4  g  (range  from  0.0  to  1.1  g).  In  relaxed  subjects  with  an  empty  stomach, 
the  average  increase  per  g  in  intrarectal  pressure  was  18.5  mm.  Hg.  The  Increase 
due  to  fluid  ingestion  is  slightly  greater,  being  7-9  mm.  Hg  at  3  and  4  g,  ' 
respectively.  The  intrarectal  pressure  increase  induced  by  voluntary  muscular 
and  respiratory  straining  is  of  the  order  of  40  mm.  for  1  g  protection.  When 
divided  into  7-9  mm.,  this  gives  0.2  g  protection  at  this  level  of  g,  which  is 
good  agreement. 

From  the  work  of  others,  blood  pressure  increases  due  to  fluid  or  food 
ingestion  are  too  slight  to  explain  the  effect.  Fluid  and  food  ingestion 
has  been  shown  by  others  to  increase  cardiac  output  without  evoking  vaso¬ 
motor  mechanisms  or  causing  displacement  of  blood  from  the  somatic  tissues 
to  the  visceral  organs.  Increase  in  intra-abdominal  pressure  caused  by  the 
ingestion  seems  the  logical  explanation  of  the  effect,  just  as  g  tolerance 
can  be^enhanced  0.5-0. 8  g  by  increasing  intra- abdominal  pressure  by  pressur¬ 
ized  abdominal. 
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Clark,  W.G.,  &  R.L.  Christy  1946  USE  OF  ITIE  HUMAN  CENTRIFUGE  IN  THE 

INDOCTRINATION  OF  A  NAVY  FIGHTER  SQUADRON  IN  THE  USE  OF  ANTIBLACKOUT 
EQUIPMENT.  J.  Aviation  Med.  17:394-398 

ABSTRACT:  Tests  were  conducted  to  determine  if  the  use  of  human  centrifuges 
would  be  practicable  and  useful  for  selecting  and  testing  pilots  with  respect 
to  their  inherent  "G  toleiance,"  and  for  indoctrinating  them  in  the  use  of 
anti-blackout  equipment  and  se 1 f -protect ive  maneuvers.  The  studies  failed  to 
show  any  significant  difference  in  G  protection  on  the  centrifuge  between  the 
z-1  and  z-2  suits.  An  increase  in  suit  pressurization  up  to  the  limits  of 
comfortably  tolerable  pressures,  gave  more  protection  both  on  the  centrifuge 
and  in  the  airplanes.  The  majority  of  the  pilots  liked  the  centrifuge  indoc¬ 
trination  and  tests.'  None  of  the  pilots  tested  could  point  out  any  of  their 
member  who  blacked  out  more  or  less  easily  in  dog-fights  and  section  tactics 
in  spite  of  the  fact  that  individual  inherent  blackout  thresholds  on  the  centri¬ 
fuge  varied  from  3.0  G  to  5.5  G.  Apparently  this  Vas  a  result  of  compensation 
by  self-protective  maneuvers.  Pilots  wearing  the  suit  report  that  they  are 
not  straining  as  much  as  without  the  suit,  and  that  they  are  able  to  fly  two 
to  three  times  as  much  in  combat  tactics  and  gunnery  practice  as  formerly 
because  of  the  anti-fatigue  benefits  of  the  suit.  For  this  reason,  centri¬ 
fuge  indoctrination  and  training  would  seem  to  be  important  in  order  to 
assure  that  each  pilot  has  a  normal  G  tolerance  and  that  he  receives  an  adequate 
protection  from  antiblackout  suits. 


Clarke,  A,C.  1950  INTERPLANETARY  FLIGHT.  AN  INTRODUCTION  TO  ASTRONAUTICS 
(New  York;  Harper) 


ABSTRACT:  Ch.  6,  Interplanetary  flight;  ch.  7,  The ’atomic  rocket;  and  ch.  8, 
Space  ships  and  space  stations. 
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Clarke,  A.E.  &  R.L,  Maltby  1954  THE  VERTICAL  SPINNING  TUNNEL  AT  THE  1^ATI0NAL  AERO¬ 
NAUTICAL  ESTABLISHMENT,  BEDFORD  (Royal  Aircraft  Establishment  Gt.  Brit.) 
September  1954,  ASTIA  AD-48  610 


ABSTRACT:  The  Spinning  Tunnel  at  the  National  Aeronautical  Establishment  is 
described.  The  choice  of  size  and  type  of  tunnel  as  well  as  some  of  thl\Lre 
interesting  features  of  the  design  are  discussed.  The  description  has  been  made 

before  the  tunnel  was  completed  and  some  of  what  has  been  w'  itten  may  need 
revision  in  the  light  of  experience.  '^-icten  may  need 
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Clarke,  N.P.  &  S.  Bondurant  1958  HUMAN  TOLERANCE  TO  PROLONGED  FORWARD 
AND  BACKWARD  ACCEIJERATION . 

(Aero  Medical  Lab.,  Wright  Air  Development  Center,  Wright -Pat terson 
AFB,  Ohio)  WADC  TR  58-267.  ASTIA  AD  155  749. 

CF:  J.  Aviation  Med.  30(1);1-21,  1959. 

ABSTRACT:  The  imminence  of  manned  space  flight  necessitated  studies  of  human 
tolerance  to  the  anticioated  accelerations  of  exit  and  reentrv.  This  report 
extends  previous  observations  by  defining  optimal  body  positions  for  both 
forward  and  backward  acceleration.  Using  a  rate  of  onset  of  0.5  g  per  second, 
plateaus  between  2  and  12  g  were  maintained  with  subjects  optimally  positioned, 
until  subjective  loss  of  a  critical  faculty  occurred.  Forward  acceleration  of 
the  seated  subject  with  trunk  inclined  25  degrees  in  the  direction  of  accelera¬ 
tion  was  limited  above  10  g  by  blackout.  Below  10  g,  tolerance  was  defined  by 
inspiratory  dyspnea  and  substernal  pain.  Using  an  especially  designed  restraint 
suit,  backward  acceleration  of  the  seated  subject  with  trunk  and  head  erect  was 
limited  above  10  g  by  discomfort  of  restraint  and  increases  in  vascular  pressure 
in  the  legs.  Below  10  g,  these  same  factors  along  with  dyspnea  defined  toler¬ 
ance.  Three-stage  rcr.ke;-like  profiles  of  forward  acceleration,  using  constant 

rates  of  onset  calculated  to  give  orbital  velocity  at  the  termination  of  the 
third  stage,  were  found  tolerable  by  selected  subjects  at  peak  accelerations 

of  8,  10,  and  12  g.  Spatial  vector  cardiography,  respiratory  rate,  changes 
in  functional  residual  capacity  and  pulmonary  compliance  were  observed  during 
both  forward  and  backward  acceleration.  (Author) 
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Clarke,  N.P. ,  S.  Bondurant,  S.D.  Leverett  i  P.  Yudkofsky  1958  PHYSIOLOGIC 
RESPONSE  TO  "BACK  TO  CHEST"  G  FORCES  ON  SEATED  HUMAN  SUBJECTS. 

(Paper,  1958  Meeting  of  Aero  Medical  Association,  Statler  Hotel, 
Washington,  March  24-26,  1958) 

ABSTRACT:  Transverse  G  patterns  have  previously  been  studied  on  human  subjects 
in  the  standing,  prone,  supine  and  semi-supine  positions.  The  present  study 
involves  an  evaluation  of  the  effects  of  prolonged  back  to  chest  G  (longer  thm 
5  seconds)  acting  on  seated  subjects  on  the  human  centrifuge.  This  attitude 
differs  in  that,  with  the  arris  and  legs  extended,  there  will  be  a  pooling  of 
blood  in  the  extremities  which  simulates  the  effects  of  positive  G  loadings. 
Subjective  symptoms,  performance  ability  and  bioelectric  measurement^  were  used 
IS  1  foi-  “valuation  of  changes  occurring  during  a  series  of  experiments 

in  which  both  the  magnitude  and  duration  of  acceleration  were  varied.  Human 
tolerance  to  G  of  this  type  is  limited  by  the  development  of  petechial  hemorr¬ 
hages  in  the  extremities,  subject  fatigue,  tachycardia  and  dyspnea.  Tentative 
tolerance  limits  for  the  unprotected  subject  appear  to  be  on  the  order  of  2  G 
for  30  minutes,  3  G  for  7  minutes  and  5  G  for  7  to  10  seconds.  Protective 
devices  may  significantly  increase  human  tolerance  to  this  type  transverse  G 
force-  (J.  Aviation  Med.  29(3) :233) 
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Clark*  N.P.  1959  STUDIES  OF  PRIMATE  TOLERANCE  TO  SOME  COMPIXX 

ACCELERATIONS.  (Paper,  Meeting  of  Aero  Medical  Association,  Statler 
Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  Theoretical  calculations  and  preliminary  experiments  have  shown 
that  stabilized  ejection  seat  and  capsule  escape  systems  as  well  as  other 
aerodynamical ly  unstable  bodies  reentering  the  denser  portion  of  the  atmo¬ 
sphere  will  oscillate  during  the  early  stages  of  deceleration.  To  stimulate 
a  portion  of  the  acceleration  pattern,  experiments  were  done  in  which  small 
primates  were  subjected  to  oscillations  of  up  to  40'='  amplitude  about 
center  of  gravity  at  frequencies  up  to  and  including  five  cycles  per  secon  . 
The  animals  were  exposed  to  simulated  linear  decelerations  of  up  to  2  g 
during  the  oscillation.  Calculations  show  the  animals  sensed  alternating 
headward  footw.ird  accelerations  of  6.8  g  (at  head  level)  and  alternating 
backward  accelerations  of  34  g  and  3.5  g  during  maximum  amplitude  and  fre¬ 
quency  of  the  unanesthet ized  subjects  and  later  post  mortem  examination 
revealed  no  changes  of  magnitude  to  indicate  permanent  damage. 

(J .  Aviation  Med.  30(3) : 179-178,  March  1959.) 
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Clark,.  N.P.  1959  HUMAN  ACCELERATION  EFFECTS  FOR  ROCKET  FLIGHT. 

(Paper  presented  at  ARS  semi-annual  meeting,  8-11  Jun.’59,  San  Diego) 

ARS  paper  no.  804-59,  June  1959 

ABSTRACT:  This  paper  summarizes , a  portion  of  recent  research  pertinent  to 
these  acweleraLion  forces,  particularly  of  the  prolonged  accelerations  which 
can  be  simulated  with  large  centrifuges.  The  paper  reviews  subjective  toler¬ 
ance  limits  to  prolonged  acceleration  and  human  response  to  prolonged  accelera¬ 
tion  using  net  support. 
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Clarke;  N.  P.,  4  R.  N.  Headley  1959  STUdIeS  OF  PRIMATE  TOLERANCE  TO  SOME 
COMPLEX  ACCE]J:RATI0NS .  Aerospace  Medicine  30( 1 1 ): 825-831 
See  also  WADC  TR  59-630;  ASTIA  AD  233  464 

See  also  (Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Pro- 
,  tection,  Naval  Air  Material  Center,  Philadelphia,  Pa.,  June  14-15,  1961) 
See  also  (Paper,  30th  Annual  Meeting  of  Aero  Medical  Association,  Los 
Angeles,  Calif.,  April  29,  1959) 


ABSTRACT:  Satellite  vehicles  during  unstable  re-entry  into  the  denser  portions 
of  the  earth's  atmosphere  may  be  subjected  to  complex  accelerations.  Five  pri¬ 
mates  were  exposed  to  simulated  deceleration  in  the  forward  facing  position  of 
UP  to  20  G  combined  with  sine  wave  pitch  oscillations  through  half  amplitudes  of 
20  degrees  at  3  and  5  cps  .  Accelerometer  readings  from  the  skull  of  one  anim.al 
revealed  maximum  resultant  backward  acceleration  of  40  G,  footward  acceleration 
of  10  G,  and  hpadward  acceleration  of  15  G.  All  animals  were  able  to  make  co¬ 
ordinated  nwvements  almost  immediately  after  centrifugation.  Post-mortem  exami¬ 
nations  were  made  and  are  reported.  (AUTHOR) 
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Clarke,  N.  p. ,  A.  S.  Hyde  and  N.  S.  Cerniack,  F.  Lindberg  1959 

A  PRELIMINARY  REPORT  OF  HUMAN  RESPONSE  TO  REARWARD  FACING  RE-ENTRY 
ACCELERATIONS.  (Wright  Air  Development  Center,  Aero  Medical  Laborator 7 , 
Wright-Patterson  Air  Force  Base,  Ohio) 

WADC  Tech  Note  59-109  Pro j .  7222  ASTIA  AD  231  651 

ABSTRACT:  Tidal  volume,  electrocardiographic  changes,  tracking  performance 
ability,  and  subjective  response  were  evaluated  during  an  acceleration 
profile  designed  to  encompass  several  possible  rearward  facing  re-entry 
patterns.  A  maximum  acceleration  of  16.5  g  and  a  total  tine  of  170  seconds 
were  employed.  Subjects  faced  the  center  of  rotation  with  the  trunk  and 
head  inclined  12*^  in  the  direction  of  the  centrifuge  axis.  The  subjects  were 
Supported  with  a  contoured  net  system.  Two  of  seven  subjects  repeated  the 
experiments  wearing  the  MC-2  full  pressure  suit,  both  pressurized  and 
unpressurized. 


Clark^  N.  P.  1963  BIODYNA>rLC  RESPONSE  TO  SUPERSONIC  EJECTION. 

(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 

Hilton  H'Jtel,  Los  Angeles,  Calif.,  April  28  -  May  2,  1963) 

AESTR/VCT :  Six  supersonic  test  ejections  of  the  3-58  escape  capsule  were  made 
from  a  specially  modified  Hustler.  Five  black  bears  and  one  cliimpanzee  were 
used  as  subjects.  Ejection  altitude  was  between  35,000  feet  and  47,000  feet 
and  speed  varied  between  Mach  1.3  and  2.0.  In  the  second  test  ejection,  made 
from  45,000  feet  at  Mach  1.6,  excessive  positive  pitching  of  the  capsule  induced 
unstable  fliglit  producing  cyclic  high  amplitude  lateral  acceleration  associat'd 
with  oscillation  in  yaw.  The  bear  subject  sustained  bilateral  complete  frac¬ 
tures  of  the  acetabular  branch  of  the  ischium.  In  the  following  ejections,  a 
change  in  orientation  of  the  rocket  thr»ist  vector  to  prevent  excessive  pitching 
was  tested  and  shown  to  be  successful.  In  addition  to  the  supersonic  ejections, 
three  subsonic  ejections  using  bear  subjects,  one  from  40,000  feet  at  Mach 
C.S,  a.. a  fro-,  feet  at  Mach  0.9  and  one  rolling  runway  ejection  at  100 

knots  were  done  to  validate  satistactory  performance  of  Lne  capsule  over  the 
flight  envelope  of  the  aircraft  after  the  change  in  rocket  thrust  vector.  The 
results  of  these  ejections  will  be  discussed  using  engineering  test  motion 
pictures  to  illustrate  capsule  performance  and  to  relate  capsule  motions  and 
acceleration  to  the  response  of  the  subjects. 
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Clemedson,  C.J.,  H.  Hartelius  &  G.  Holmberg  THE  EFFECT  OF  HIGH  EXPLOSIVE 

BLAST  ON  THE  CEREBRAL  VASCULAR  PERMEABILITY. 

Acta  Patho logica  et  Microbiologica  Scandinavlca  40:89-95 
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Clemedson,  C-J.  1949  EXPERIMENTAL  STUDY  ON  AIR  BLAST  INJURIES. 
Acta  Phys iol .  Scand .  Vo  1 .  13;  Suppl.  61,  pp.  1-200 
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Clemedson,  C.J,  &  S.A.  Grans  tom  1950  STUDIES  ON  GENES-^S  OF  "RIB  MARKINGS" 
IN  LUNG  BLAST  INJURY  Acta  physiol,  scand.  21:l5l-144. 
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Clemedson,  C.J.  &  H.  Petterson  1953  GENESIS  OF  RESPIRATORY  AND  CIRCULATORY 
CHANGES  IN  BLAST  INJURY  Amer.  J.  Physiol.  174:316-320 
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Cleir.edson,  C-J.,  H.  Hultinan  &  B.  Gronberg  ■  1953  RESPIRATION  AKD.  PULMONARY 
GAS  EXCHANGE  IN  BLAST  INJURY.  J.  Appl .  Physiol  .  6:213-220 

ABSTRACT:  Pulmonary  ventilation  and  gas  exchange  capacity  in  blast  injury 

were  studied  in  urethane-anesthetized  rabbits  which  had  been  exposed  to  high 
explosive  shock  waves  in  a  detonation  chamber. 

In  slight  as  well  as  in  severe  lung  blast  injury  the  respiratory  minute  volume 
usually  is  considerably  increased,  and  in  lethally  injured  animals  the  hyper¬ 
ventilation  is  generally  maintained  until  just  before  death.  The  oxygen  con¬ 
sumption  will  at'  first  decrease  a  little,  but  then  it  increases  gradually 
except  in  lethally  injured  animals,  where  it  is  greatly  lowered  from  the  very 
beginning  after  the  exposure.  The  arterial  oxygen  saturation  rapidly  declines 
after  tne  explosion  in  both  slightly  and  severely  injured  rabbits  but  it  can, 
in  the  early  phase,  usually.be  normalized  by  having  the  animal  breathe  pure 
oxygen.  In  slightly  injured  animals  there  is  an  increased  carbon  dioxide  eli¬ 
mination  and  a  shift  to  alkalinity  in  the  arterial  blood.  Severe  lung  blast 
injury  on  the  other  hand  causes  a  decrease  in  carbon  dioxide  elimination  and 
lowering  of  the  blood  pH. 


1,018 

Clemedson,,  C-J.,  &  H.  Hultman  195A  AIR  EMBOLISM  AlO)  THE  CAUSE  OF  DEATH 
IN  BUST  INJURY. 

The  Mi  1 itary  Surgeon  114(6) :424-437 . 


ABSTRACT:  Tlie  occurrence  of  air  embolism  and  the  cause  of  death  in  blast 
injury  has  been  studied  in  anesthetized  rabbits  exposed  to  high  explosive 
blast  in  the  open  field  and  in  a  specially  constructed  detonation  chamger. 

Intravascular  air  was  found  in  a  fairly  great  number  of  animals  that,  died 
within  15  to  20  minutes  after  the  exposure.  Air  embolism  was  rare  in  animals 
dying  later  on. 

By  recompressing  the  animals  to  4  atm.  overpressure,  immediately  after  the 
detonation,  it  was  possible  to  reduce  considerable  the  occurrence  of  intra¬ 
vascular  air  bubbles. 

The  electrocardiographic  tracings  in  animals  dying  in  close  connection  with 
the  explosion  show  signs  of  severe  damage  to  the  myocardium.  This  can  be  due 
to  an  air  em.bolism  or  a  mechanical  lesion  to  the  heart  muscle.  The  changes 
are  often  transitor>  .  Animals  dying  later  on  genera  1 ly  ■  have  severe  changes 
in  the  EGG  which  can  well  explain  the  lethal  outcom.e. 
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Clemedson,  C-J.  1954  CORREUTION  BETWEEN  RESPIRATORY  PHASE  AND  EXTENT 
OF  LUls’G  D^MAGE  IN  AIR  BUST  INJURY. 

J-  Appl .  Physiol .  7(l):38-42. 


ABSTRACT:  In  rabbits  exposed  to  high  explosive  shock  waves  in  a  ddtonation 
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chamber,  no  correlarion  could  be  found  between  tl’.c-  respiratory  phase,  i.e. 

-the  quantity  of  air  in  the  lunes  and  the  extent  of  lung  in’ury.  Exposure  to 
a  shock  wave  of  long,  duration  causes  an  expulsion  of  air  from  the  lungs,  that 
is  greatest  if  the  lungs  are  filled,  when  the  animal  '  is  struck  by  the  sh.ock 
wave  but  is  seen  even  if  the  lungs  are  in  maximal  expiration.  A  shock  wave 
of  very  short  duration  causes  only  a  slight  or  no  expulsion  of  air.  Tliese 
findings  are  discussed  as  are  the  differences  in  the  development  of  the  lu'-,g 
injuries  in  air  blast  injury  and  in  explosive  decompression. 
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C 1  emcdson  ,  C  -  J  .  ,  H.  Hultman,  L.  Lundborg  &  3.  Lundell  195^  PEFLECTIO:.'  OF 
A  HIGH  E.XPLOblVE  SHOCK  WA'TE  AGAIKST  A  LlVIl.G  BODY. 

J.  Avrat  ion  I'.ed .  25:239-2  94 


ABSTRj\CT;  The  reflect  ioii  of  a  high  explosive  shock  wave  agaih.si  the  body  of 
a  living  rabliit  l-.a  .  been  studied  with  the  aid  of  a  schlic-ren  plsotograph.y  tech¬ 
nique.  1  r  regu  1  ar  i  t  ie.s  of  tliC  body  surface  will  cause  disturbances  in  the 
reflections  are,  however,  caused  by  interior  bone  structures  such  as  the  ribs. 

Photographs  taken  on  the  side  of  the  animal  turned  away  from  the  charge 
failed  to  reveal  any  shock  wave  transmission  through  the  body. 
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Clemedson,  C-J  .  &  C'.O.  Criborn  1955  A  DETONATION  CHAMBER  FOR  PHYS lOLOGlC AL 
BLAST  RESEARCH.  J.  Aviation  Med.  26:373-381 

ABS5  R/\CT :  A  dcton,''tion  chamber  for  physiological  blast  injury  research  is 
de3>.ribed.  This  chamber  produces  great  pressure  and  impulse  forces  with  cnly 
very  small  charges  of  high  explosive.'  T’nc  pressure  and  impulse  Values  a. id 
the  general  sliape  and  duration  of  the  .shock  wave,  produced  under  various 
conditions,  are  given,  and  the  results  discussed  from  a  physiological  point 
of  view. 

1 ,022 

Clcmc'd'.cn,  C-J.,  L.  Dclfet,  L.  Fornacus  R.  Ri  -quoi  it  P.  van  de  W.iuwet  1955 
HIGH  SPEED  R,\DI0GRAPHIC  VISLNALIZATION  OF  \  HIGH  F.XPUISIVE  SHOC.K  WA'.T.  IN 
MUSCULikR  TISSUE.  J.  Apr>  1  .  Ph  ys  i  o  1  .  7(6);bi,-o08 

AikSTlbkCT:  With  tlie  a d  of  the  high  speed  x-ray  technique  it  has  been  possible 

to  visu.i’.  ice  a  high  explosive  shock  wave  in  muscular  tissue.  Pieces  of  o:<  or 
h.orse  r..  ,it  wer'  cx;K^scd  to  the  shock  wave  from  a  di’tonat  ng  fuse  or  f  ror:;  cyll.n- 
drica!  ciiurg.cs  .-f  Tetryl.  A  zone  of  increased  dens,.ty  is  seen  in  tlic  meat 
cot  respond  in.;  to  the  .'iKJck  wave.  The  shock  wave  roust  be  very  stto:ig,  if  it 
shall  be  aolt'  to  cause  an  increase  in  density  great  enough  to  be  detectable 
by  this  meti.od. 
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Cletr.edson,  C-J.  &  C.O.  Criborn  1955  MECHANICAL  RESPONSE  OF  DIFFERENT 
PARTS  OF  A  LIVING  BODY  TO  A  HIGH  EXPLOSIVE  SHOCK  WAVE  IMPACT. 

Air.cr.  J.  Physiol.  181(3)  :471- 476 


ABSTRACT:  The  mechanical  response  of  different  parts  of  a  living  rabbit  body 
to  the  impact  of  a  high  explosive  shock  wave  has  been  studied. 

Two  different  types  of  shock  waves  were  employed,  one  short  lasting  generated 
by  c  TNT  charge  in  an  open  field,  and  one  multi-peak  and  of  very  long  duration 
generated  by  a  PETN  charge  in  a  detonation  chamber.  The  response  was  recorded 
by  means  of  a  pencil-line  strain  gauge  recorder.  The  parts  of  tne  body  studied 
were  over  the  thorax,  on  one  rib,  between  two  ribs  over  the  abdom.en  and  on  a 
hind  leg  (lemur  region). 

Different  parts  react  very  differently  but  two  general  types  of  response  are 
found,  one  usually  long  lasting  identation  baused  by  the  impulse  of  the  shock 
wave  and  one  with  short-lasting  deflections  or  oscillations  caused  by  the 
pressure  variations  of  the  shock  wave.  The  tissues  in  the  costal  interpaces 
and  the  abdomen  display  a  typical  impulse  response  wheras  the  rib  and  the  hind 
leg  show  a  more  or  less  pure  maximum  pressure  type  curve.  The  curve  obtained 
the  whole  thoracal  wall  is  an  intermediary  between  the  maximum  pressure  and 
the  impulse  type . 

The  re lation.ship  between  the  response  type  of  a  tissue  and  its  susceptibility 
to  Mast  damage  is  discussed. 

1,024 

Clemedson,  C-J.  &  A.  Nelson  1955  EFFECTS  OF  COMBINED  WHOLE  BODY  ROENtGEN 
IRRADIATION  AND  HIGH  EXPLOSIVE  BLAST  INJURY  IN  MICE. 

Acta  Radiologica  43:161-172 
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Clem.edson,  C-J  &  H.  Petter.-,on  1956  PROPAGATION  OF  A  HIGH  EXPLOS IVE  Al|R 
SHOCK  WAVE  THROUGH  DIIFERENT  PARTS  OF  AN  ANLM^i  BODY. 

Amer .  J.  Ph vs io 1 .  1 84 ( I ) : 1 19- 126 ,  Jan.  -  March  1956. 


ABSTRACT:  Ai'.e  ^  r.  net  ixed  rabrits  were  exposed  to  high  explosive  shock  wavesj 

a  detonation  chan.ber  and  in  a  '■  lasting  range.  A  barium  titanate  crystal 
transducer  inserted  into  the  :  right  thora.t  cavity,  upper  part  of  abc^ 


and 


.moral  ni.s cu  lat  ti re  was  used  for  the  recording  of  the  pressure  pattern 
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of  the  '>rain,  iV'diimcn,  and  thigii  musculature  were  found  to  modify  the  inc  i 
shock  vat  e  only  little  and  are  net  significantly  affected  by  it.  The  thorj 
structures,  esnccially  the  lungs  on  the  other  hand,  due  to  their  elastic 
da'  r  ire,  propet  tie..,  ca'use  a  r.uii  \ed  distortion  of  the  incident  wave.  Only 
rain  pressure  peaks  tat  not  '.  more  r,,,  id,  smaller  pressure  oscillations 
a  com.plix  r.iulLipeak  siiock.  wave  are  transmitted  through  the  lung.  General 
the  peax  pressure  is  but  little  change  '  by  the  passage  through,  a  tissue  otj 
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organ.  An  exception  constitutes  the  thorax  when  exposed  to  a  short -lasting 
pressure  peak  such  as  that  obtained  in  the  blasting  range  experiment?.  In  this 
case  the  peak  pressure  was  considerably  reduced.  (Author) 
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Clemedson,  C-J.  1956  SHOCK  WAVE  TRANSMISSION  TO  THE  CENTRAL  NERVOUS  SYSTEM 
Acta  PhvsioloRica  Scandinavica  37:204-214 
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Clemedson,  C-J.,  A.  Jonsson  &  H.  Petterson  19^6  PROPAGATION  OF  AN  AIR- 
TRANSMITTED  SHOCK  WAVE  IN  MUSCULAR  TISSUE. 

Nature  177:380-381 

A.BSTRACT:  As  part  of  an  Investigation  of  the  biophysics  and  physiology  of 
blast  injury,  experiments  were  conducted  in  order  to  determine  the  velocity 
and  damping  of  a  high-explosive  shock  wave  during  propagation  through  a  layer 
of  muscular  tissue. 

Rectangular  pieces  of  ox  thigh  muscles  were  exposed  to  a  high-explosive  shock 
wave  in  a  detonation  chamber.  The  time  it  takes  for  the  wave  to  cover  a  known 
distance  was  measured.  With  the  low-peak  over-pressure  used  in  these  experi¬ 
ments,  the  mean  velocity  of  the  pressure  wave  ir  a  covered  muscular  layer  of 
170-:220  nan.  was  found  to  be  650  m./sec.,  the  range  being  590-710  m./sec.  The 
relative  great  variations  are  due  partly  to  the  inhomogeneous  microstructure 
of  the  muscular  tissue  but  also  to  difficulties  in  determining  exactly  the 
arrival  of  the  shock  wave  at  the  distal  transducer  owing  to  the  gradual  rise 
of  the  pressure  curve.  The  velocity  of  the  incident  air  shock  wave  immediately 
before  its  impact  on  the  front  surface  of  the  meat  was  510  +  10  m./sec. 
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Clemedson,  C-J.  &  A.  Nelson  1957  THE  EFFECTS  OP  A  HIGH  EXPLOSIVE  BLAST 

IN  MICE  WITH  RADIATION  INJURY. 

Acta  Radio logica  47:79-85 

ABSTRACT:  Changes  in  respiration  and  heart  rate  were  studied  in  rabbits  which 
were  exposed  to  high  explosive  shock  waves  in  a  detonation  chamber  after  bi¬ 
lateral  cervical  vagotomy,  or  after  pulmonary  vagal  denervation  with  the 
innervation  of  the  sinoarortic  region  and  heart  left  intact.  The  rapid  shallow 
breathing  occurring  after  the  detonation  in  nondenervated  animals  was  almost 
completely  absent  after  cervical  vagotomy  or  pulmonary  vagal  denervation.  Some¬ 
times  an  often  very  long  period  of  apnea  preceded  the  tachypnea  after  the  detona 
tion  in  the  control  animals.  In  the  denervated  animals,  especially  in  the 
pulmonary  vagally  denervated  ones,  apnea  was  rare  or  of  only  short  duration. 

The  bradycardia  that  can  be  prevented  by  bilateral  cervical  vagotomy,  was  not 
elicited  by  reflexes  from  the  lungs ,  as  the  heart  rate  was  lowered  to  the  same 


extent  in  the  lung  vagus  denervated  as  in  the  control  animals.  A  Cardiac  stand- 
•tlll  or  severe  distortions  of  the  ECG  waves  during  the  first  1-3  seconds  after 
the  detonation  were  common  in  the  nondenervated  and  in  the  lung  vagus  denervated 
animals  but  were  rare  in  animals  in  which  bilateral  cervical  vagotomy  had  been 
made . 
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Clemedson,  C.  J.  1958  SOME  BIOPHYSICAL  AND  MEDICAL  PROBLEMS  INVOLVED  IN 
MANNED  SPACE  FLIGHT:  A  REVIEW 
fAstronautik  (Stockholm),  l(l):9-36  1958) 


ABSTRACT:  Medical  and  biological  problems  which  have  to  be  solved  before  space 
flisiht  will  be  possible  are  reviewed.  Among  those  reviewed  are  the  following: 
the*effects  of  loss  of  life-sustaining  properties  of  the  terrestrial  atmospher  , 
the  effects  of  gravitational  stress;  the  problems  of  food  and  water  supply 
and  of  waste  disposal  during  long  trips;  and  effects  of  the  physical  stresses 
of  confinement  in  a  narrow  cabin  under  adverse  physical  conditions.  If  the 
crew  is  properly  trained,  they  will  be  able  to  tolerate  the  necessary  acceler¬ 
ation  during  flight.  Although  zero  gravity  causes  no  abnormal  physiologi 
functions  of  the  body,  orientation  and  co-ordination  may  make 

of  tasks  difficult.  To  solve  the  problem  of  storing  oxygen  and  air-purif ication 
chemical  as  well  as  food  and  water,  photosynthetic  air  purification  and  food 
synthesis  from  algae  material  may  become  necessary.  Another  risk 
men  in  space  is  exposure  to  the  heavy  components  of  primary  cosmic  radiation 

and  hits  by  meteorites. 
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Clemedson,  C-J.  &  H.  Hultman  1958  CARDIaC  OOTPUT  IN  EARLY  PHASE  OF  BLAST 
INJURY  IN  RABBITS.  Amer .  J.  Physiol .  194(3) :601-606 


ABSTRACT:  Changes  in  cardiac  output  measured  by  the  direct  Pick  method  were 

studied  in  rabbits  which  had  been  exposed  to  high  explosive  shock  waves  in  a 
detonation  chamber.  The  maximum  reflection  overpressure  in  the  shock  waves 
ranged  between  3.5  and  11  atm.  for  the  different  weights  of  charge  used.  In 
all  exposed  animals  there  was  a  decrease  in  cardiac  output  already  5  minutes 
after'  the  detonation.  The  degree  of  reduction  of  the  output  of  the  aeart  is 
directly  proportional  to  the  weight  of  charge  used,  i.e.  of  the  force  of  the 
-detonation.  The  cardiac  output  and  the  lung  hemorrhages  seem  to  be  two  parallel 
effects  of  the  pressure  of  the  shock  wave  with  no  mutual  interference  between 
the  two.  The  cause  of  the  reduction  seem  to  be  complex,  but  the  direct  action 
of  the  shock  wave  on  the  heart  is  supposed  to  play  a  significant  role.  Tne 
bradycardia  existing  during  -the  1st  minute  after  the  detonation  was  found  to  be 
of  no  importance  for  the  reduction  of  the  output  of  the  heart. 
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Clemedson,  C-J.  &  E.  Hei^bronn  1958  PAPER  ELECTROPHORETIC  STUDIES  ON 
SERUM  PROTEIN  CHANGES  IN  BLAST  INJURY  IN  RABBITS. 

Acta  Physiol.  Scand .  43:216-227. 
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Clemedson,  C-J.  1958,  1959-60.  SOME  BLAST  STUDIES  WITH  APPLICATION  TO 
EXPLOSIVE  DECOMPRESSION. 

J.  Brit ■  Interplanetary  Soc.  17:279-285. 
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Clemedson,  C-J.  &  A.  Jonsson  1961  TRANSMISSION  AND  REFLECTION  OF  HIGH 
EXPLOSIVE  SHOCK  WAVES  IN  BONE. 

Acta  Physiol.  Scand .  51:47-61 


1,034 

Clemedson,  C-J  and  J  Arne  1961  TRANSMISSION  OF  ELASTIC  DISTURBANCES  CAUSED  BY 
AIR  SHOCK  WAVES  IN  A  LIVING  BODY  J.  Appl.  Physiol..  16:426-430,  1961 
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Clement,  H.  1918  BIOLOGICAL  EFFECTS  OF  CENTRIFUGAL  ACTION.  A  STUDY  OF 
THE  CAUSES  OF  DISTURBANCE  OF  EQUILIBRIUM. 

Sci.  Amer.  Suppl.  85:258-259. 
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Clentano,  J.  T.  and  H.  S.  Alexander  1961  THE  USE  OF  TOOLS  IN  SPACE  - 
AN  EMPIRICAL  APPROACH. 

(Institute  of  the  Aerospace  Sciences,  New  York,  N.  Y.) 

Paper  61  145  1839,  June  1961. 

ABSTRACT:  In  order  to  predict  certain  aspects  of  man's  performance  in  space 

with  respect  to  the  use  of  hand  tools,  personal  propulsions  devices,  and 
other  equipment  for  his  use,  the  moment  of  inertia  of  man  was  determined 
experimentally.  The  method  used  was  to  compare  the  angular  deceleration  of 
objects  with  known  moments  of  inertia  to  the  deceleration  of  human  Ss  under 
the  same  conditions.  Several  Ss  were  measured  about  two  axis:  center  of 
head  through  pelvis  and  lower  abdomen  through  small  of  back.  Some  measures 
of  torques  applied  by  Ss  on  an  air-bearing  platform  and  the  resulting  reaction 
velocities  were  made  and  correlated  with  the  above  determinations.  (Tufts) 
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Coakley,  J.  D.,  &  J.  E.  Barmack  1948  A  METHOD  OF  INCREASING  THE  MANEUVERABIL¬ 
ITY  OF  HIGH  SPEED  AIRCRAFT  WITHIN  THE  LIMITS  OF  HUMAN  TOLERANCE  TO  G  FORCES. 
(The  Psychological  Corporation,  New  York.  N.Y.)  Project  No.  20-M-lb,  28 
Feb.  1948;  ATI-41  255 

SUMMARY:  1)  A  maneuver  involving  a  coordinated  turn  of  180  degrees  in  a  horizon¬ 

tal  plane  is  selected  as  a  standard  for  evaluating  ocher  maneuvers.  This  turn  is 
effected  at  constant  speed  and  at  specified,  constant,  radial  g.  The  path  so  de¬ 
fined  is  circular  in  form  and  the  end  point  is  directly  abeam  at  the  moment  the 
maneuver  begins.  This  path,  designated  as  Flight  Path  I,  is  thus  semicircular 
and  the  radius  of  the  path  is  determined  by  the  elected  velocity  and  radial  g.  In 
Flight  Path  II,  the  same  velocity,  radial  g,  and  endpoint  or  objective  are  employ¬ 
ed.  The  difference  introduced  in  Flight  Path  II  is  that  the  craft  is  permitted  to 
slow  down  at  a  specified  rate  before  beginning  the  turn.  After  deceleration,  the 
turn  is  made  at  a  lower  specified  speed.  When  the  turn  is  completed,  the  plane 
moves  toward  the  objective  by  first  accelerating  to  its  original  speed  and  then  by 
flying  the  riemaining  distance  at  constant  speed.  Flight  Path  III  differs  from  II 
in  that  turning  commences  at  the  beginning  of  the  maneuver  and  continues  throughout 
the  period  of  deceleration.  Thereafter,  turning  is  completed  at  a  reduced  constant 
speed  and  the  flight  then  continues  just  as  described  for  Flight  Path  it.  The 
ooint  of  termination  is  identical  for  all  these  pathways.  2)  The  required  specifi¬ 
cations  for  Flight  Path  I  are  velocity  and  raoiai  or  centriiugai  g .  lue  additional 

specification.'  for  II  and  III  are  minimal  speed  and  decelerativc  and  accelerative 

g.  The  parameters  of  g  (radial,  dece lorat ive ,  and  accelerative)  are  selected  so  as 

to  cover  the  range  of  human  tolerance  from  low  to  medium  high  le'els.  The  velocity 

parameters  are  assigned  arbitrary  values.  The  maximum  velocities  are  900,  18C0,  and 
3600  iTiph  and  the  minimal  velocities  are  submultiples  of  these  speeds.  The  several 
parameters  are  arranged  in  a  variety  of  combinations  to  provide  over  100  different 
paths  which  have  been  analyzed,  and  the  results  are  presented  for  consideration. 

3)  Within  the  range  of  conditions  studied,  it  was  found  that  there  was  no  increase 
in  the  distance  to  be  travelled  resulting  froi.i  decelerations  prior  to  or  during  a 
turn.  On  the  contrary,  flight  distance  to  the  objective  was  always  shortened  by 
employing  deceleration.  In  general,  there  is  a  saving  of  about  257o  in  the  flight 
uistance .  4)  Generally,  there  was  no  loss  in  time  required  to  fly  to  the  obiective 

but  rather  a  small  saving  in  flight  time.  Savings  in  time  of  the  order  of  107.  are 

found  except  when  decelerative  g  does  not  exceed  radial  g.  5)  Perhaps  the  most 

dramatic  advantage  of  the  pathways  employing  deceleration  is  the  shortening  of  time 
of  exposure  to  g  forces  and  particular!’/  exposure  to  radial  g.  For  pilots  seated 
upright  in  a  plane  banked  for  turning,  radial  g  implies  a  force  along  the  long  axis 
of  the  body  for  which  tolerance  is  not  so  high  as  for  a  force  across  the  body 

(Tg) .  Thus  the  reduction  in  exposure  time  to  radial  g  is  especially  important. 

The  substitution  of  more  tolerable  deceleracive  and  accelerative  forces,  which  will 
appear  as  Tg  forces  to  the  seated  pilot,  makes  possible  a  shortening  of  the  total 
time  of  exposure  to  g  forces.  This  advantage  is  measured  by  the  percentage  of 
flieht  time  during  which  no  g  forces  are  present  This  saving  is  of  the  order  of 

707.  of  the  total  time.  6)  The  pathways  involving  deceleration  bring  tie  plane  to 

the  objective  from  a  direction  different  from  the  approach  of  the  standard  path. 
Whether  this  is  an  advantage  or  di.'idvantage  will  depend,  in  part,  upon  the  subse¬ 
quent  course  to  be  taken  by  the  plane.  7)  Quite  generally,  Flight  Path  III  pro¬ 

vides  somewhat  greater  savings  than  Flight  Path  11.  These  advantages,  however, 
are  counterbalanced  by  exposure  of  the  occupants  to  the  vector  sum  of  two  g  forces 
during  the  first  part  of  the  flight.  This  vector  operates  at  a  different  angle 
and  is  somewhat  larger  than  either  of  its  components.  8)  The  proportion  of  savings 
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in  flight  time  and  distance  and  in  duration  of  exposures  ts  not  dependent  upon 
velocity  or  acceleration  per  se.  Rather  the  savings  depend  upon  (1)  the  ra^lo  of 
maximal  to  minimal  velocity,  (2)  the  ratio  of  deceleratlve  to  radial  g,  and  (3) 
the  ratio  of  accelerative  to  radial  g.  Accordingly,  proportionate  savings  are  to 
be  expected  at  any  speed  and  this  proportion  represents  absolute  distances  and 
times  which  are  of  greater  and  greater  practical  Importance  as  speed  Is  increased. 
Furthermore,  even  though  the  proportion  of  the  savings  increases  as  speed  is  re¬ 
duced  to  lower  and  lower  values,  the  race  of  Increase  becomes  less.  Thus  some  of 
the  most  valuable  savings  may  result  from  very  modest  reductions  in  speed.  9) 

The  "standard  pathway"  Is  examined  to  make  sure  that  its  use  as  a  standard  does 
not  exaggerate  the  advantages  of  the  deceleratlve  pathways.  This  examination  re¬ 
veals  that  the  comparisons  are  fair  and  representative.  Thus  the  quantitative 
estimates  of  the  advantages  of  deceleration  may  be  considered  as  representative 
and  even  conservative  for  a  wide  variety  of  situations.  10)  It  is  suggested  that 
consideration  be  given  to  the  development  of  flight  maneuvers  in  which  deceleration 
is  utilized  to  permit  the  pilot  to  turn  on  a  smaller  radius  at  reduced  speed  and 
remain  within  desired  limiting  values  of  g.  Many  problems  must  be  solved  before 
such  a  procedure  may  be  considered  practical.  Among  the  problems  raised  are:  (a) 

The  extent  to  which  the  rate  of  deceleration  car.  be  controlled  through  either  cutting 
power  or  other  devices,  (b)  The  development  of  means  whereby  a  horizontal  spiral 
flight  path  can  be  effected  easily  or  automatically  in  conjunction  with  appropriate 
rates  of  deceleration  and  turn.  (c)  The  need  for  more  information  on  human 
tolerance  to  the  vector  sums  of  forces  and  on  tolerance  to  the  varying  directions 
of  the  vectors  which  would  develop  from  such  spiral  flight  paths.  (AUTHOR) 
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Cobb,  D.B.  1959  THE  TECHNIQUE  OF  MEASURING  THE  FORCE  EXERTED  BY  A 
PARACHUTE  DURING  OPENING. 

(Royal  Aircraft  Establishment,  Farnborough)  Tech,  note  no.  Mecb.  Bng.  301. 
ASTIA  AD  232  601. 
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Coburn,  K.R.  1959  FINAL  REPORT  ON  EVALUATION  OF  FRANKENSTEIN  ANTI-BLACKOUT 
SUIT 

^.S.  Naval  Air  Development  Center,  Johnsville,  Pa)  NADC-MA-LR98,  Dec.  7,  1959 

ABSTRACT:  The  Frankenstein  suit  was  statically  evaluated  in  accordance  with 
MIL-C-5085A  (Aer)  and  the  specifications  were  met  satisfactorily.  G  protection 
was  evaluated  by  subjects  on  the  centrifuge  and  was  found  to  be  comparable 
to  the  Z-2  and  Z-3  anti-G  suits.  The  suit  appeared  t*^  be  more  comfortable  under 
G  stress  than  the  Z-2  and  Z-3  suits,  which  was  due  to  the  small  belly  bladder 
which  made  respiration  easier  during  the  inflation  period  of  the  suit. 
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:obum,  K.R.  1960  COVERALLS,  ANTI-G  STANDARDIZATION  STUDY 

f.S,  Naval  Air  Development  Center,  Johnaville,  Pa.j  NADC-MA-L6022,  July  7,  1960 


AlSrRACT:  Air  CSU-3/P  anti-G  suits  were  distributed  to  operational  U,S.  Navy 
•ttack  and  fighter  squadrons  fbr  service  testing  and  questionnaires  concerning 
pilot  acceptance  were  evaluated  at  AMAL.  A  high  proportion  of  pilots  indicated 
a  preference  for  the  suit  which  reflected  the  subjective  comfort  offered  by  the 
suit  while  inflated  under  G.  This  is  due  to  the  bladder  design.  Many  of  the 
pilots  felt  that  the  suit  was  too  hot,  heavy,  and  bulky.  The  most  serious  and 
frequently  mentioned  objection  was  that  the  suits  were  poorly  constructed  and 
would  give  way  after  a  few  wearings. 
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Coburn,  K.R,  1960  ANTI-BLACKOUT  PROTECTION,  DEVELOPMENT,  TEST.  EVALUATION  AND 
SERVICE  ENGINEERING  '  * 

(U.S.  Naval  Air  Development  Center,  johnsville,  Pa.)  NADC-MA-L6011,  April  IS,  I960 


^STRACT;  Four  ^nti-G  coverall  garments,  three  made  of  cotton-fortisan  and  one 
from  HT-l  material,  were  tested  at  AMAL.  All  garments  satisfactorily  ret  the 
static  and  dynamic  test  requirements  of  MIL-C-5085A  (Aer) .  Preliminary  tests 
indicated  that  the  cotton-fortisan  was  considerably  warmer  than  the  HT-1  material. 
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Cobum,  K.R.,  P.H.  Craig  &  E.L.  Be -.kman  1961  EFFECTS  OF  POSITIVE  G  ON 

CHIMPANZEES  IMMERSED  IN  WATER.  (Paper  presented  at  32nd  annual  meeting. 
Aerospace  Medical  Association,  24-27  April  1961,  Chicago,  Ill.) 

ABSTRACT:  This  report  deals  with  the  physiological  responses  of  fourteen 
experimental  and  three  control  chimpanzees  exposed  to  increased  G  loading 
ranging  from  five  to  thirty-one  positive  G  while  immersed  in  water.  Three 
general  physical  configurations  of  the  G  capsule  were  utilized  in  an  attempt 
to  determine  the  degree  of  protection  offered.  Arterial,  venous,  esophageal 
and  endotracheal  pressures  were  measured  continuously,  as  were  the  internal 
capsule  pressures.  The  physiological  responses  and  the  pathological  changes 
observed  are  discussed  in  relation  to  the  physical  parameters  used  in  this 
experiment.  From  the  data  it  would  appear  that  experimental  procedure  utilized 
produces  overpressures  in  the  pulmonary  system  of  sufficient  magnitude  to  cause 
loss  of  lung  tissue  Integrity  with  the  subsequent  production  of  mediastinal 
emphysema  and,  further,  that  exposure  to  increased  G  under  the  experimental 
conditions  utilized  produces  hydrostatic  pressure  gradients  which  favor  the 
migration  of  air  bubbles  from  the  region  of  the  mediastinum  towards  the  head. 
(Aerospace  Med.  32(3):226,  March  1961)  _  _  _  _ _ _  _ 
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Coburn,  K,n..,  E.L.  Beckman  &T.D.  Duane  1963  LIMITATION  OF  OCULAR  MOTILITY 
UNDER  ACCELERATION:  AN  OBJECTIVE  ENDPOINT  FOR  USE  WITH  HUMAN  CENTRIFUGE 
SUBJECTS.  Aerospace  Medicine  34(9) :824-825 

ABSTRACT:  More  than  50  subjects,  male  and  female,  ranging  from  18  to  50  years 
of  age,  participated  in  more  than  350  separate  centrifuge  runs  in  the  37  foot 
radius  AMAL  centrifuge.  Since  subjective  endpoints  of  greyout  and  blackout 
have  long  been  a  problem,  it  was  found  that  by  using  LOMA  (limitation  of  ocular 
motility)  these  difficulties  are  eliminated  and  a  much  more  accurate  assessment 
of  the  human  centrifuge  subjects'  true  physiological  state  can  be  made.  (CAR!) 
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Cochran,  L.B.  1953  STUDIES  ON  THE  EASE  WITH  WHICH  PILOTS  CAN  GRASP  AND  PULL 
THE  EJECTION  SEAT  FACE  CURTAIN  HANDLES. 

J.  Aviation  Med.  24(l):23-28 

SUMMARY  AND  CONCLUSIONS:  L.  Thirty  naval  fighter  pilots,  of  various''^nthropo- 
metrical  measurements,  from  NAAS,  Cabaniss  Field,  Texas,  VR-31,  and  VF-71,  Com 
Air-Lant,  were  tested  on  the  Pensacola  Human  Centrifuge  in  their  ability  to 
actuate  the  Martin-Baker  type  ejection  seat  mechanism.  For  these  tests  the 
subjects,  protected  by  anti-blackout  suits,  were  subjected  to  levels  of  positive 
radial  acceleration  about  2.0  g  above  their  relaxed  blackout  tolerance  level. 

2.  The  results  suggest  that,  unless  extremely  fatigued,  most  suit-protected 
pilots  should  be  able  to  perform  the  arm  movements  necessary  to  actuate  the 
Martin-Baker  type  ejection  seat  at  2.0  g  above  their  control  blackout  level  IF 
THE  G  WERE  A  CONSTANT  ONE.  There  were  no  means  available  by  which  their  ability 
could  be  tested  under  conditions  of  fluctuating  g-levels. 

3.  A  marked  degree  of  success  would  appear  to  depend  on  the  pilot’s  pre-know¬ 
ledge  of  the  effects  of  such  forces  cn  him  and  his  plane,  and  proper  instructions 
as  to  procedure  and  techniques  employed  which  facilitate  his  ability  to  actuate 
the  ejection  seat  under  high  accelerative  forces.  This  portion  of  success  could 
be  made  available  through  lecture  training  and  centrifuge  indoctrination. 
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Cochran,  L.  B.  1954  A  STUDY  OF  THE  HALF -PRESSURE  ANTI-BLACKOUl  SUIT 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Rept .  No. 

NM  001  059.15.03;  ASTIA  AD-44  403 

ABSTRACT;  A  half-pressure  ant’.blackout  suit  was  designed  to  provide  evenly  dis¬ 
tributed  pressure  over  the  total  body  area  from  t."’®  waist  downward.  Tests  conduct 
ed  on  the  human  centrifuge  indicated  significantly  greater  protection  of  vision 
by  the  half-pressure  antiblackout  suit  than  is  afforded  by  service  ar.tiblackout 
suits;  the  suit  was  also  considered  more  comfortable  than  the  service  antiblack¬ 
out  suit  in  spite  of  frequent  complaints  by  the  subjects.  The  laboratory  tests 
revealed  certain  unexplainable  pulse  rate  response  and  irregularity  of  cardiac 
rhythm  Induced  by  pressurization  which  made  it  inadvisable  to  determine  the 
absolute  protection  afforded  by  the  suit.  The  suit  gave  promise  of  being  easily 
incorporated  into  a  combination  exposure  and  anti-G  suit. 
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Cochran,  L.B.,  P.W.  Card,  &  M.E.  Noraworthy  1954  VARIATICttJS  IN  HUMAN  G 
TOLERANCE  TO  POSITIVE  ACCELERATION.  (U.S.  Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Project  No.  NM  001  059.02.10,  31  Aug.  1954. 

ASTIA  AD  50  297. 

SUMMARY:  It  has  been  determined  in  the  Naval  Air  Training  Program  that  a 
relatively  high  percentage  of  instructors  and  students  frequently  experience 
episodes  of  blackout  and  unconsciousness.  Due  to  these  findings,  the  Accelera¬ 
tion  Unit  has  been  actively  engaged  in  this  study  in  an  effort  to  determine  human 
G  tolerance  and  some  of  the  variations.  This  study  reports  the  findings  obtained 
on  1000  individuals  tested  on  the  human  centrifuge  composed  of  the  following 
groups:  (1)  master  control,  (2)  naval  Aviators,  (3)  referral  groups,  (4)  naval 
aviation  cadets,  and  (5)  Miscellaneous. 

The  differences  in  mean  G  tolerance  for  all  groups  tested  for  loss  of  peripheral 
vision,  blackout,  and  unconsciousness  were  not  significant.  Also,  a  great  range 
in  human  G  tolerances  for  these  symptoms  was  determined,  each  having  approximate¬ 
ly  the  same  variations. 

It  was  found  that  neither  the  time  required  to  attain  "peak  G"  nor  the  C  level  had 
any  significant  effect  on  the  time  required  to  produce  loss  of  peripheral  vision, 
blackout,  and  unconsciousness  in  individuals  experiencing  these  symptoms  at 
various  G  stresses.  A  comparative  stu  iy  may  be  done  to  ascertain  the  effect 
of  varying  rates  of  onset  and  varying  magnitudes  of  G  stress  loads  on  the  time 
required  to  produce  loss  of  vision  and  consciousness.  (DACO) 
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Cochran,  L.B.,  P.W.  Gard,  &  M.E.  Norsworthy  1955  G  x  TIME  FLIGHT 
PATTERNS  IN  THE  NAVAL  AIR  TRAINING  COMMAND  PHASES  IV  AND  V:  AEROBATIC 
AND  GUNNERY  MANEUVERS  AS  FLOWN  IN  ADVANCED  TRAINING  UNITS  300  AND  301. 
(U.S.  Naval  School  of  Aviation  Medicine,  Naval  Air  Station,  Pensacola, 
Fla.)  Research  Report  No.  NM  001  100  103.03.  21  Feb.  1955. 

ASTIA  AD  66  701. 


ABSTRACT:  Flight  students  in  the  Naval  Air  Training  Program  have  been  exposed 
to  sufficient  positive  radial  accelerations  during  various  flight  maneuvers 
to  frequently  produce  symptoms  of  greying,  black-out,  and  unconsciousness. 

This  study  reports  the  findings  of  G  x  time  flight  patterns  as  flow;:  by 
personnel  in  Advanced  Training  Units  300  and  301  in  the  AD-1  and  F6F-5  air¬ 
craft.  It  was  found  that  the  magnitudes  and  durations  of  G  stresses  imposed 
were  sufficient  degree  to  frequently  produce  undesirable  physiologic  impairment 
These  findings  confirm  the  importance  of  repeated  indoctrination  of  all  flight 
personnel  on  the  protection  provided  by  anti-blackout  equipment  in  an  endeavor 
to  improve  both  efficiency  of  flying  and  flight  safety. 
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Cochran,  L.  B.,  P.  W.  Card,  &  M.  E.  Norsworthy  1956  Gx  TIME  FLIGHT  PATTERNS  IN 
THE  NAVAL  TRAINING  COMMAND.  VI:  AEROBATIC  AND  GUNNERY  MANEUVERS  AS  FLOWN 
IN  ADVANCED  TRAINING  UNIT  201.  (Naval  School  of  Aviation  Medicine,  Pensacola 
Fla.)  Research  Proj .  NM  001  100  103,  Rept.  No.  4;  MR005 .15-0100 . 1 .4 . ,  6/21/ 
56;  ASTIA  AD-119  598 

ABSTRACT;  The  magnitudes  and  particularly  the  durations  of  positive  accelerative 
stresses  to  which  personnel  of  advanced  training  unit  201  are  frequently  exposed 
are  of  sufficient  degree  to  produce  such  undesirable  effects  as:  excessive  fatigue 
visual  impairment,  or  loss  of  cons ;iousness ,  particularly  in  the  low  g  tolerant 
individual.  In  view  of  the  durations  of  exposure,  the  proper  use  of  anti-blackout 
equipment  unquestionably  has  made  a  significant  contribution  to  flight  safety  and 
efficiency  in  the  Naval  Air  Training  Command.  Proper  maintenance  and  use  of  anti¬ 
blackout  equipment  together  with  thorough  indoctrination  of  all  flight  personnel 
on  the  protection  provided  are  vitally  important  in  the  Naval  Air  Advanced  Train-' 
ing  Command.  (AUTHOR'S  SUMMARY) 
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Cochran,  R.,  &  L.  E.  Morehouse  1948  THE  ABILITY  OF  MAN  TO  REACH  UPWARD  DURING 
POSITIVE  G.  (University  of  Southern  Calif.,  Los  Angeles,  Calif.)  Contract 
N6ori77,  Task  Order  1;  ASTIA  ATI-208  697 


SUMMARY:  1)  The  hands  can  be  raised  above  the  head  .under  conditions  of  8  positive 

G  and  a  simulated  Martin-Baker  ejection  seat  released  with  a  resistance  of  30  lbs 
can  be  operated  with  ease.  2)  A  loss  of  visual  fields 
accompanied  by  either  losses  in  kinesthetic  or  touch 
to  control  learned  movements  with  accuracy.  3)  A  reach  above  the  head  during  posi¬ 
tive  G  can  be  accomplished  easier  and  more  accurately  if  the  elbows  are  first 
flexed  and  then  the  hands  are  drawn  upward  past  the  ^ars,  than  if  the  reach  is 
performed  with  the  arms  raised  upward  in  extension. 


1,050 


1948  THE  ABILITY 


Cochran,  R.  and  L.  E.  Morehouse 
DURING  POSITIVE  G. 

(University  of  Southern  Calif.,  School  of  Medic 
June  28,  194S  ASTIA  TIP  U5329 


in  one  subject  was  not 
sensations,  or  the  ability 


(AUTHOR) 

OF  MAN  TO  REACH  UPWARD 
line,  San  Francisco,  Calif.) 


ABSTRACT;  The  Martin-Baker  ejection  seat  requires  the  pilot  to  reach  upward 
and  behind  his  head  in  order  to  grasp  the  protective  face  curtain  which, 
when  pulled  downward^  triggers  the  release  mechanism.  In  level  flight  the 
handle  can  be  easily  reached  but  in  an  emergency  under  high  acceleration  it 

is  not  known  if  the  pilot  would  be . able  to  free  himstelf  from  the  aircraft. 

A  release  bar  simulating  the  ejection  seat  mechanism 
subjects  tested  it.  The  hands  could  be  raised  above 

of  8  positive  g  and  a  simulated  Martin-Baker  ejectiem  seat  release  with  a 
resistance  of  30  lb.  could  be  operated  with  ease.  A|  loss  of  visual  fields 
in  1  subject  was  not  accompanied  by  losses  in  either  kinesthetic  or  touch 
sensations  or  in  the  ability  to  control  learned  moveiments  with  accuracy. 
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A  reach  above  the  head  during  positive  g  can  be  accomplished  more  easily  and 
more  accurately  if  the  elbows  are  first  flexed  and  then  the  hands  drawn  upward 
past  the  ears,  than  if  the  reach  is  performed  with  the  arms  raised  upward  in 
extension.  (ASTIA) 
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Code,  C.  F.,,  E.  H.  Wood,  &  E.  J.  Baldes  Aug.  1943  THE  PROTECTION  AGAINST 

THE  EFFECTS  OF  ACCELERATION  AFFORDED  THE  HUMAN  BY  IMMERSION  IN  WATER  AND 
BY  A  WATER  FILLED  SUIT  (THE  F.F.S.).  (Submitted  to  the  Nat'l,  Research 
Council  and  Aero  Medical  Lab. ,  Wright  Field. 
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Code.  C.F.,  E.H.  Wood,  and  E . J .  Baldes  1945  HYDROSTATIC  ANTI -BLACKOUT  PROTECTION 
THE  PROTECTION  AFFORDED  MAN  AGAINST  THE  EFFECTS  OF  POSITIVE  ACCELERATION  BY 
IMMERSION  IN  WATER  Fed^atlon  Proceedings  4:  15 
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Code,  C.  F.,  E.  H.  Wood,  &  E.  H.  Lambert  1945  THE  LIMITING  EFFECT  OF  CENTRI¬ 
PETAL  ACCELERATION  ON  MAN'S  ABILITY  TO  MOVE.  (Committee  on  Aviation  Medicine, 
National  Resep.rch  Council)  CAM  Rept .  No.  436,  May  1945;  ASTIA  AD-132  084 
See  also  J.  Aero  Science  14(2): 117-123,  Feb.  1947 
NOTE:  CARI  P&S  2 . Imp 


ABSTRACT:  A  study  designed  to  give  an  estimate  of  the  restrictions  placed  on  man 
locomotive  ability  by  the  application  of  radial  g  (centrifugal  force)  was  made  on 

the  human  centrifuge.  Five  subjects  were  studied.  The  results  were  as  follows: 

...itovement  in  the  same  direction  as  the  radial  force.  Movement  in  this  direc¬ 
tion  was  easy  but  hazardous.  Falling  one  foot  at  2  g  was  sufficient  to  knock  the 
wind  out  of  subjects.  It  was  concluded  that  falls  of  greater  distances  at  slight¬ 
ly  higher  accelerations  would  often  cause  injury. 

2-  Movement  at  right  angles  to  the  rddial  g.  (a)  On  the  average  the  time 
required  to  crawl  across  the  end  of  the  centrifuge,  a  distance  of  7^2  feet,  was 
increased  24.  times  by  1  radial  g,  5  times  by  2  radial  g,  and  10  times  by  3  radial 
g.  Three  of  five  subjects  tested  could  not  accomplish  this  task  at  4  g.  (b)  The 
time  required  to  round  a  barrier  which  projected  22  inches  from  the  back  of  the 
centrifuge  was  increased  24.  times  by  1  radial  g,  6  times  by  2  radial  g,  and  18 
times  by  3  radial  g.  The  subjects  stated  they  could  not  accomplish  the  task  at  4 
A'  Tne  results.  Indicate  the  tremendous  increase  in  time  required  to  perform 


At  4  g  even  these  simple  movements 


simple  moveme-rs  of  the  body  under  radial  g. 
became  impossible  for  most  subjects. 

1;  against  the  radial  g.  Against  a  force  of  2  to  3  g  it  became  impossi¬ 

ble  .ror  the  subjects  to  crawl,  walk,  climb  a  rope  or  a  ladder  pr  rise  from  a 
bomber  seat.  The  results  indicate  that  escape  maneuvers  of  a  flyer  directed 
against  the  accelerative  forces  may  often  be  ineffective  if  th'a  force  1.;  -in 
the  neighborhood  of  3  g.  ‘ 

Donning  a  parachute  when  exposed  to  radial  g.  The  average  time  required  for 
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three  subjects  to  don  a  standard  back  parachute  was  17  seconds  at  1  g  gravity. 

This  was  increased  to  21  seconds  at  1  g  radial,  41  seconds  at  2  g  radial  and  1 
minute  15  seconds  3  g  radial.  One  of  the  three  subjects  was  unable  to  complete 
the  task  at  3  g.  -C  was  uniformly  agreed  that  at  an  acceleration  slightly  above 
3  g  the  parachute  could  not  have  been  donned  by  a.iy  of  the  subjects. 

5.  Conclu(jing  statement.  Although  the  number  of  subjects  studied  in  these  tests 
is  small,  the  results  are  sufficiently  striking  and  definite  to  call  attention 
to  the  serious  limitations  radial  acceleration  iriay  place  on  a  flyer's  ability  to 
escape  from  his  aircraft.  At  accelerations  above  2.5  or  3  g  the  flyer  may  need 
assistance  or  conveniences  in  the  aircraft  which  at  present  are  not  provided. 

The  study  gives  strong  support  to  the  contention  that  the  following  facilities 
demand  further  development:  (aj  Convenient  escape  exits  at  all  pilot  and  battle 
stations;  these  placed  as  pairs  on  opposite  sides  of  the  plane.  (b)  Automatic 
mechanical  or  explosive  mechanism  to  open  all  escape  exits.  Mechanism  activated 

by  a  simple  procedure  such  as  pressure  on  a  b'.tton.  Button  placed  near  exit  and 
covered  with  luminous  paint.  Exit  should  preferably  be  forced  outward--aUhough 
sliding  mechanism  might  be  satisfactory  if  sufficient  force  were  provided  to 
overcome  g  an  ’  jamming.  (c)  Automatic  ejection  of  man  in  seat  at  pilot  or 
battle  station  from  plane.  Mechanical  or  explosive  mechanism.  Parachute  could 
be  part  of  light  seat  assembly  and  chute  open  with  man  sitting  in  seat.  (AUTHOR) 
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Code,  C.  F.,  F. .  H.  Wood,  R.  E.  Sturm,  E.  H-  Lambert,  &  E.  J.  Baldes  1945 
SEQUE.NCE  OF  PHYSIOLOGICAL  EVENTS  IN  MAN  DURING  EXPOSURES  TO  POSITIVE 
ACCELERATION.  (Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio) 
WADC  TR  58-635;  ASTIA  AD-208  151 

See  also  Abstract:  Federation  Proceedings  4(1): 14,  1945 


ABSTRACT:  There  is  a  definite  sequence  to  the  physiologic  events  that  occur  in 

the  comfortably  seated  human  being  during  exposure  to  positive  acceleration.  This 
sequence  is  divided  into  two  distinct  periods:  the  period  of  progressive  failure 
and  the  period  of  compensation. 

During  the  period  of  progressive  failure,  t'le  pulse  ’-ate  progressively  increases, 
the  amount  of  blood  in  the  ear  maybe  gradually  reduced  or  abruptly  lost,  the 
blood  pressure  at  the  level  of  the  base  of  the  brain  declines  and  reductions  of 
vision  and  consciousness,  if  they  occur,  become  evident.  A:;  accelerations  of 
greater  intensity  are  experienced,  the  extent  of  these  changes  is  increased. 

The  period  of  progressive  failure  is  usually  terminated  by  compensatory  reactions, 
which  become  effective  about  six  to  eleven  seconds  after  the  onset  of  acceleration 
During  the  period  of  compensation,  the  blood  pressure  rises,  the  ear  pulse  may 
return  or  intiease,  the  amount  of  blood  in  the  ear  pulse  may  return  or  increase, 
the  pulse  rate  increase  is  checked  and  the  pulse  mav  slow  and,  if  these  compensa¬ 
tory  changes  are  sufficiently  effective  recovery  from  symptoms  (both  loss  of 
vision  and  consciousness)  will  occur. 

This  consistent  pattern  has  been  observed  in  a  total  of  more  than  250  subjects. 
Measurement  of  the  magnitude  of  the  changes  has  allowed  the  development  of  an 
accurate  quantitative  assay  procedure  for  the  determination  of  man's  g 
tolerance  and  for  the  measurement  of  the  efficiency  of  any  device  designed 
to  prevent  or  offset  these  physiologic  changes.  (Federation  Proceedings  4(1): 

14,  1945) 
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Code,  C.F.,  E.H.  Wood,  R.E.  Sturm,  E.H.  Lambert  &  E.J.  Baldes  1945  THE 
SEQUENCE  OF  PHYSIOLOGICAL  EVENTS  IN  MAN  DURING  EXPOSURE  TO  POSITIVE 
ACCELERATION.  Federation  Proc. ,  4(1):14 


ABSTR(\CT:  There  is  a  definite  sequence  to  the  physiologic  events  that  occur  in 
the  co-,fortab ly  seated  human  being  during  exposure  to  positive  acceleration. 

Til  is  sequence  is  dividi  d  into  two  distinct  periods:  the  period  of  progressive 
failure  and  the  period  of  compensation. 

During  the  period  of  progressive  failure,  the  pulse  rate  progressively  increasesj 
the  amount  of  blood  in  the  ear  maybe  gradually  reduced  or  abruptly  lost,  the 
blcod  pressure  at  the  level  of  the  base  of  the  brain  declines  and  reductions  of 
vision  and  consciousness,  if  they  occur,  become  evident.  As  accelerations  of 
greater  inter.sity  are  experienced,  the  extent  of  these  changes  is  increased. 


The  period  of  progressive  failure  is  usually  terminated  by  compensatory  reac¬ 
tions,  which  becoire  effective  about  six  to  eleven  seconds  after  the  onset  of 
acceleration.  During  the  period  of  compensation,  the  blopd  pressure  rises,  the 
ear  pulse  may  rt'turn  or  increase,  the  amount  of  blood  in  the  ear  pulse  may  return 
or  increase,  the  pulse  rate  increase  is  checked  and  the  pulse  may  slow  and,  if 
these  compensato'y  changes  are  sufficiently  effective  recovery  from  symptoms 
(both  loss  of  vis*.on  and  consciousness)  will  occur. 

This  consistent  pattern  has  been’  observed  in  a  total  of  more  than  250  subjects. 
Measurement  of  the  magnitude  of  the  changes  has  al''owed  the  development  of  an 
accurate  quantitative  assay  procedure  for  the  determination  of  man's  g  toler¬ 
ance  and  for  the  measurement  of  the  efficiency  of  any  device  designed  to  prevent 


or  offset  these  physiologic  changes, 
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Code,  V. .  F.  ,  E.  J.  Baldes,  E.  H.  Wood,  &  E.  H.  Lambert  1946 

THE  EFFECT  OF  ENVIRONMENTAL  TEMPERATURE  UPON  MAN'S  G  T0LER.iNCE 
(Acceleration  Lab.,  Mayo  Aero  Medical  Unit,  Rochester,  Minn.) 

See  also  Federation  Proc.  5(1) :18 

ABSTRACT:  The  g  tolerance  (capacity  to  withstand  increased  positive 

accelerative  forces)  of  fifteen  normal  men  has  been  studied  in  a  cool 
enviroLent  (average:  63  degrees  F.  ,  72  per  cent  relative  humidity)  and 
contralted  with  that  obtained  in  the  same  subjects  in  a  warm  humid  environ¬ 
ment  (Average;  89  degrees  F. ,  77  per  cent  relative  humidity). 

The  g  tolerance  was  determined  on  the  human  centrifuge  (accelerator)  by 
means  of  an  assay  procedure  based  upon  the  recognition  and  recording  of  the 
Subjective  visual  symptoms  and  the  objective  measurement  of  changes  in  ear 
opacit/  (blood  content  of  ear),  ear  pulse  and  heart  late  during  exposures 
to  acceleration  (g)  .  As  determined  by  these  criteria  the  g  toUrance  of 
the  graup  was  uniformly  lower  in  the  warm  than  in  the  cool  environment.  The 
visual  symptoms,  ear  opacity,  ear  pulse  and  heart  rate  changes  of  the 
group  showed  average  reductions  in  tolerance  of  0.9,  0.7,  0.8,  and  0.7  g. 
respectively,  indicating  that  in  the  warmer  environment  the  overall  g 

tolerance  of  the  subjects  was  lower  on  the  average  by  0.3  g. 


1,057 


351 


MOTION  PICTUBE 

Code,  C.  F.,  E.  H.  Wood,  &  E.  J.  Baldes  1946  HYDROSTATIC  AOTI-BLACKOUT 
PROTECTION;  THE  PROTECTION  AFFORDED  MAN  AGAINST  THE  EFFECTS  OF  POSITIVE 
acceleration  by ■  IMMERSION  IN  WATEB..  (Acceleration  Lab.,  Mayo  Aero  Medical 
Unit,  Rochester,  Minn.,) 


ABSTRACT:  The  motion  picture  shows  the  methods  used  in  this  study  and  illustrate* 
the  average  protections  afforded  man  against  the  effects  of  positive  acceleration 
by  immersion  in  water. 

The  study  was  carried  out  on  the  human  centrifuge.  A  specially  constructed  bath 
tub  was  placed  in  the  gondola  or  cockpit  of  the  centrifuge  .  The  subjects  sat  in 
this  tub  in  the  same  position  as  that  assumed  by  a  pilot  in  a  fighter  airplane. 
Each  test  included  the  determination  of  the  subject's  g  tolerance  while  sitting  in 

the  tub - first,  without  wator,  then  with  water  added  to  various  body  levels,  and 

finally  again  without  water  as  a  re-check  of  the  control  determinations.  On  the 
average,  inanersion  in  water  to  the  xyphoid  gave  0.9  g  protection  and  immersion  in 
water  to  the  level  of  the  third  rib  gave  1.7  g  protection.  (Federal  Proceedings 
5(1); 18,  1946)  - 
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Code,  C.  F.,  Williams,  M.  M.  D.,  Baldes,  E.  J.  &  Ghormley,  R.  K.  1947 
ARE  THE  INTERVERTEBRAL  DISKS  DISPLACED  DURING  POSITIVE  ACCELERATION 
J.  Avlat.  Med,  18 (3) : 231-236, 296 


SUMMARY:  Anteroposterior  and  lateral  roentgenograms  were  made  of  the  lower 
part  of  the  spinal  columns  of  four  subjects  before  and  during  positive 
accelerations  of  2  to  5  G, 

Measurements  were  made  of  the  lumbar  intervertebral  spaces  and  of  the 
length  of  the  lumbar  part  of  the  spinal  column.  No  significant  changes 
in  these  measurements  were  observed  during  the  accelerations  tested.  It  is 
concluded  that  in  these  normal  subjects  there  was  no  compression  or 
displacement  of  the  intervertebral  disks. 
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Code,  C.  F.,  E.  H.  Wood,  &  E.  H.  Lambert  1947 

THE  LIMITING  EFFECT  OF  CENTRIPETAL  ACCELERATION  ON  MAN'S  ABILITY  TO 
MOVE.  J.  Ae-o  Sc i .  14(2) ; 117-123  February 

See  also  (Committee  on  Avia.  Med  )  .TAM  Rept.  No.  436,  May  1945 
ASTIA-DSC  AD-132  084 


ABSTRACT:  Instances  have  been  recorded  in  which  fliers  were  unable  to  bail 

out  of  spinning  aircraft  because  of  the  centrifugal  force  generated  by  the 
spin.  A  study  designed  to  give  an  estimate  of  the  restrictions  placed  on 
man's  locomotive  ability  by  exposure  to  radial  g  was  made  on  the  human 
centrifuge.  Five  subjects  were  studied.  The  average  time  required  to  don 
a  parachute  was  increased  from  17  sec.  at  l*g  to  1  min.  and  15  sec.  at  3  g. 


it  being  uniformly  agreed  by  the  subjects  tested  that  they  could  hot  don  the 
parachutes  at  accelerations  slightly  above  3  g.  The  ability  of  the  subjects 
to  move  against  the  force  or  at  right  angles  to  the  force  was  seriously 
restricted  when  the  magnitude  of  the  force  was  2  to  3  g.  Progress  against 
the  force  became  Impossible  at  3  g.  Moving  the  body  at  right  angles  to  the 

force  became  impossible  in  the  neighborhood  of  4  g.  The  study  demonstrated 

that  under  conditions  at  which  accelerations  of  3  g  or  more  develop,  fliers 
will  need  help  if  they  are  to  escape  from  their  aircraft.  Emphasis  is 
therefore  given  to  the  need,  recognized  for  some  time  by  others,  of  further 
consideration  and  development  of  devices  designed  to  assist  the  flier  when 
tscapintt  from  his  aircraft. 
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Coermann  R.  1938  UNTERSUCHUNGEN  USER  DIE  EINWIRKUNG  VON  SCHWINGUNGEN  AUF 
DEn’mENSCHLICHEN  ORGANISMUS  (Investigations  Regarding  the  Effect  of 

Vibrations  on  the  Human  Organism)  ,  ^  v  1 1 1  i  /  o 

■Tahrbuch  der  Deutschen  Versuchsanstalt  fur  Luf tfahrt__(Berlin)  Pt.  3;  111-142. 

See  also;  Air  Corps,  Trans.  No.  349,  19  May  1941. 
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Coermann  R.  1939  DIE  WIRKUNG  VON  ERSCHUTTERUNG  UND  LARM  AUP  DER 

MENSCHLICHE  ORGANISMUS .  (THE  EFFECTS  OF  VIBRATION  AND  NOISE  ON  THE 

HUMAN  ORGANISM.)  R.A.E.  Library  Translation  No.  121. 

from  Rinzbuch  der  Luf t fahrttechnik.  Part  VFl.  GDC.  10/7686.  1946 
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Coermann,  R.  1961  TO  WHAT  EXTENT  CAN  DUMMIES  INSTEAD  OF  MEN  BE  USED  IN  IMPACT 
TESTING? 

(Paper,  Symposium  On  Impact  Acceleration  Stress,  Brooks  Air  Force  Base,  San 
Antonio,  Texas,  November  27-29,  1961) 


Cofer,  F.  S.,  H.  M.  Sweeney,  &  C.  E.  Frenier  1946  HISTORY  OF  DEVELOPMENT 
SINCE  1941:  USAF  EJECTION  SEATS  (Air  Material  Command,  Wright  Field, 
Dayton,  Ohio)  Rept  No.  TSEAC  11-45341-1-2,  Aug.  1946 
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Cohen,  S.I.,  A.J.  Silverman,  G.  Zutdema  &  A.  Caton  1957  NEUROHORMONAL 

ASPECTS  OF  G  TOLERANCE. 

(Paper,  Meeting  of  Aero  Medical  Association,  Denver,  Colorado, 

May  6-8,  1957) 

ABSTRACT:  The.  threshold  for  blackout  appears  to  be  ultimately  dependent  on 
cardiovascular  reflex  activity.  However,  catechol  amine  production  from  the 
adrenal  medulla  and  sympathetic  neural  endings  seems  to  play  an  important,  role 
in  determining  the  level  of  compensation  possible.  It  was  observed  that  under 
centrifugal  stress  a  substantial  production  of  noradrenaline  occurred  in  subjects 
who  withstood  exposure  to  high  G  levels.  Subjects  blacking  out  at  lover  G  levels 
secreted  less  noradrenaline  and  more  adrenaline  Hypertensive  responses  to  a 
hypotensive  drug  were  associated  with  high  noradrenaline  levels  and  hypotensive 
responses  with  lower  noradrenaline  and  higher  adrenaline  levels.  The  inter¬ 
relationship  of  emotional  factors,  catechol  amine  levels  and  G  tolerance  indica¬ 
ted  that  high  levels  of  anxiety  were  associated  with  high  levels  of  adrenaline 
and  lower  levels  of  noradrenaline  and  lowered  G  tolerance.  Overt  anger  was 
associated  with  lower  levels  of  adrenaline  and  high  levels  of  noradrenaline  and 
high  G  tolerance.  (J.  Aviation  Med.  28(2):196,  April,  1957) 
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Cohen,  S.I.,  A.J.  Silverman,  G.D.  Zuideraa,  &  G.E.  Johnson  1958  SKIN 
RESISTANCE  CHAICES  DURING  ACCELERATION. 

(Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio) 

WADC  TN  56  397,  ASTIA  AD  97  275. 


ABSTRACT:  To  investigate  basal  skin  resistance  changes  (gradual  drifts  or 
changes)  during  acceleration  stress,  a  series  of  experiments  were  performed 
on  the  human  centrifuge.  Basal  resistance  changes  were  measured  1)  during 
acceleration  with  and  without  G-suit  protection,  2)  with  rapid  and  gradual 
acceleration,  and  3)  with  progressively  increased  rapid  acceleration.  The 
role  of,  blood  volume  changes  and  compensatory  sympathatic  vasoconstrictive 
activity, the  primary  determinant  of  decreases  in  skin  resistance  during 
acceleration  was  investigated  with  hemisympathectomized  dogs.  The  use  of 
basal  resistance  changes  as  a  rapid  indicator  of  changes  in  the  psychophyslo- 
logical  state  during  acceleration  is  discussed.  Basal  skin  resistance  level 
changes  are  felt  to  be  due  primarily  to  changes  in  over-central  nervous  system 
activity.  Human  subjects  exposed  to  centrifugal  forces  demonstrated  decreases 
in  skin  resistance.  Rapid  unset  acceleration  produces  greater  decreases  in 
skin  resistance  than  gradual  onset  acceleration  o'.r  rapid  onset  acceleration 
demonstrated  decreases  in  skin  resistance.  Rapid  onset  acceleration 
produces  greater  decreases  in  skin  resistance  than  gradual  onset  accel¬ 
eration  or  rapid  onset  acceleration  of  subjects  protected  by  anti-G  suits. 

The  role  of  blood  volume  changes  and  compensatory  sympathetic  vasoconstric¬ 
tive  activity  as  the  primary  determinant  of  skin  resistance  decreases  during 
acceleration  was  investigated  in  dogs  which  were  hemisympathectomized  and 
exposed  to  accelerative  forces.  The  intact  side  showed  a  considerably  great¬ 
er  decrease  than  the  sympathectomized  side.  (Author) 
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Cohen,  E.,  and  G.  6.  Simon  1961 

THE  SIMUIATION  OP  MOTION  FOR  TRAINING  AND  FOR  RESEARCH 
(Presented  at  Meeting  of  the  Panel  on  Acceleration  Stress  of  the  Armed 
Forces-NRC  Committee  on  Bioastronautics,  National  Aeronautics  and  Space 
Administration,  Ames  Research  Center,  Moffett  Field,  California, 

March,  1961. 
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Cohen,  H.N.  &  L.D.  Dub row  1955  METHOD  FOR  CALCULATING  MAXIMUM  IMPACT  LOAD  IN 
DESIGNING  A  PARACHUTE  SUSPENSION  SYSTEM  (Samuel  Feltman  Ammunition  Labs,, 
Picatinny  Arsenal,  Dover,  N.J.)  Pro j ,  No.  TA2-4004;  Technical  rept.  no.  2158 
April  1955;  ASTIA  AD-60  623 


ABSTRACT:  A  method  for  calculating  the  maximum  pull  in  the  parachute  lines, 

P  ^x,  has  been  derived  which  takes  into  account  the  deceleration  of  the 
load  and  the  drag  effect  on  the  parachute  just  before  the  lines  tighten  must 
be  known . 

In  order  to  calculate  the  maximum  impact  load  in  the  lines  of  a  parachute,  it 
is  assumed  that  the  pull  in  the  lines  is  equal  to  a  known  spring  constant 
nwltiplied  by  the  elongation. 

It  is  possible  to  substitute  in  the  equation  F  =  convert 

the  time  variable  to  a  stretch  variable.  The  equation  is  integrated  and 
solved  for  P^ax. 


1,068 

Colajarmi,  G,  1931  UN  CASO  DI  EMDRRAGIA  RETINICA  PER  LANCIO  NEL  VUOTO 

CAN  PARACADUTE.  (  A  case  of  hemorrhage  in  the  retina  while  dropping 
with  a  parachute)  Ann,  di  ottal.  e  din,  ocul..  59:1017-1020 


ABSTRACT:  The  author  stated  that  he  found  only  one  similar  case  reported  by 
the  Italians.  His  case  concerns  a  pilot,  aged  32,  who  lost  control  of  his 
plane  in  cloudbank  and  had  to  jump.  ,  The  jump  was  uneventful  and  he  landed 
on  his  feet  without  mishap.  However,  a  few  hours  later  he  noticed  a  dark  spot 
in  his  right  eye.  Examination  revealed  nothing  unusual  in  the  right  eye  except 
a  hemorrhagic  spot  with  large  axis  horizontal,  situated  between  the  macula  and 
papilla,  and  other  small  posts  in  the  supero temporal  region  near  the  papilla. 
For  possible  causes,  the  author  cited:  sudden  barometric  changes,  the  impetuous 
action  of  the  wind,  the  increase  in  the  thoracic  pressure  due  to  sadden  pull  of 
parachute  belt,  and  the  emotive  state.  He  states  that  since  many  jumps  without 
such  effects  have  been  made  from  even  higher  altitudes,  it  is  piobably  that 
this  individual  had  a  predisposition,  due  perhaps  to  a  profound  endocrine 
imbalance,  that  had  not  been  revealed  by  the  various  tests  required  in  the 
examinations  of  pilots. 
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Col«,  D.M.  &  D.E.  Muir  1958  AROUND  THE  MOON  IN  EIGHTY  HOURS. 

(Th«  Martin  Company,  Denver,  Colorado)  M-M-P-58-42,  Aug.  1958. 


ABST^CT:  A  conceptual  design  of  a  manned  clrcxanular  vehicle  for  the  early 
1960's  Is  presented,  showing  how  early  availability  and  low  cost  can  be 
achieved  by  making  maximum  use  of  ICBM  hardware  and  facilities.  Results 
of  orbit,  spacfe  medicine,  and  re-entry  studies  critical  to  the  clrcumular 
flight  are  Included. 
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Cole,  W.  H.,  J.  B.  Allison,  T.  J.  Murray,  A.  A.  Boyden  &  J.  H.  Leathern  1944 
COMPOS ITCN  OF  BLOOD  OF  RABBITS  IN  GRAVITY  SHOCK. 

Am.  J.  Physiol.  141(2) ; 165-171 ,  April  1944. 

ABSTRACT:  (1)  Rabbits  suspended  head  up,  without  anesthesia,  became  unconscious 
in  from  20  to  120  minutes,  even  though  breathing  continued  at  a  rate  about  one- 
half  that  of  normal.  Thirty  per  cent  of  the  animals  died  within  24  hours  al¬ 
though  all  external  symptoir^  appeared  normal. 

(2)  Other  changes  resulting  from  suspension  were:  a,  marked  reduction  of 
blood  pressure;  b,  suppression  of  urine  flow;  c,  metabolic  acidosis  (pH  ■  7.0); 
d,  decreased  blood  carbon  dioxide  and  venous  oxygen;  e,  increased  plasma  lactate, 
phosphate,  pyruvate,  potassium  and  non-protein  nitrogen;  f,  increased  or  decreas¬ 
ed  plasma  glucose;  g,  decreased  plasma  chloride  in  well-fed  animals. 

(3)  There  were  no  constant  or  significant  changes  in  hematocrit,  plasma 
specific  gravity,  protein,  sodium  or  calcium  or  in  the  blood  cell  counts. 

(4)  Hemoconcentration  did  not  occur. 

(5)  Suspension  resulted  in  a  peripheral  circulatory  deficiency  leading 

to  tissue  hypoxia.  Altered  concentrations  of  certain  blood  metabolites  occurred, 
which  were  useful  in  determining  the  severity  of  shock,  and  the  course  of  recovery 
when  the  rabbits  were  returned  to  the  horizontal  position. 
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Coleal,  Ernest  I960  TRACK  FACILITIES  GUIDEBOOK. 

(Air  Force  Flight  Test  Center,  Edwards  Air  Force  Base  Calif  ) 
ASTIA  AD-253  717 


ABSTRACT.  General  and  detailed  information  is  prese;ted  concerning  the  Air 
Force  Flight  Test  Center  20,000  Foot  High  Speed  Track  Facility  at  Edwards  Air 
Force  Base,  California,  The  general  capabilities  of  the  .'>0,000  foot  track  range 
are  discussed  in  terms  of  speed,  acceleration,  propulsion,  recovery  and  testing 
techniques.  Prominent  features  of  the  various  facility  components  are  discussed 
and  described.  These  are  categorically  presented  under  topic  headings  of  20  000 
foot  track,  instrumentation,  photography,  propulsion  and  simulated  rainfall  ’ 
range.  Test  program  types  are  reviewed  including:  (a)  missile  fuse  and  warhead 
systems  tests,  (b)  rain  erosion  testing,  (c)  airscrew  escape  systems. 
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(d)  parachute  recovery  systems,  (e)  airfoil  and  empennage  flutter  tests,  and 
(f)  structural  and  acceleration  tests.  Development  areas  discussed  are: 

(a)  waterbrake  recovery  systems,  (b)  track  slippers  and  bearing  design, 

(c)  shock  and  vibration  isolation  systems,  and  (d)  acoustical  environment  study 
and  control.  (Author) 
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Colchour,  J.  K.,  &  A.  Graybiel  1963  URINARY  EXCRETION  OF  CORTICOSTEROIDS  AND 
CATECHOLAMINES  IN  NORMAL  PERSCWS  (NON-PILOTS)  AND  DEAF  SUBJECTS  WITH  BILAT¬ 
ERAL  VESTIBULAR  DEFECTS  SUBJECTED  TO  ACROBATIC  FLIGHT  STRESS.  (Paper,  34th 
Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler-Hilton  Hotel,  ■ 

Los  Angeles,  Calif.,  April  28  -  May  2,.  1963) 

ABSTRACT:  This  report  is  one  of  a  series  dealing  with  comparative  studies 
between  normal  subjects  and  deaf  persons  with  bilateral  labyrinthine  defects 
(L-D  subjects)  exposed  to  Identical  or  nearly  identical  force  environments. 

In  this  instance  all  of  the  subjects  were  exposed  to  a  standardized  series  of 
acrobatics  in  an  AD-5  Skyraider.  The  total  daytime  and  nighttime  urinary  excre¬ 
tions  were  collected  the  day  prior  to  flight  and  on  flight  day.  The  activities 
of  the  subjects  were  standardized  insofar  as  possible.  Adrenalin  and  nor- 
adrenalin  were  measured  according  to  the  method  of  Crout,  17-hydroxcortiocosteroics 
according  to  the  method  of  Kernel  and  uropepsin  according  to  the  method  of  Anson. 

On  the  day  of  the  flight  compared  to  the  control  day,  the  excretion  of  catechol 
amines  and  corticosteroids  was  significantly  higher  for  the  normal  but  not  the 
L-D  group.  Other  interesting  intergroup  differences  were  noted  as  well  as 
individual  variance.  Some  of  the  differences  were  clearly  attributable  to  the 
vestibular  organs  but  other  differences  were  either  related  to  basic  personality 
trait  or  unexolained. 
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Coleman,  T.  L. ,  et  al .  1954  MANEUVER  ACCELERATIONS  EXPERIENCED  BY  FIVE 

TYPES  OF  COMMERCIAL  TRANSPORT  AIRPLANES  DURING  ROUTINE  OPERATIONS. 
(National  Advisory  Committee  for  Aeronautics,  Washington,  D.  C.) 

NACA  TR  3086,  April  1954 
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Coles,  C.H.  1945  ABRUPT  DECELERATION  OF  ANIM.\LS . 

(AAF  Air  Technical  Service  Command,  Wright  Field,  Dayton,  Ohio) 
Memorandum  Report  Serial  No.  TSEAL-6F-181,  July  1945. 
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Collar,  A.R.  1954  ON  THE  STABILITY  OF  ACCELERATED  MOTION  (Aeronautical  Research 
Council  (Gt.  Brit,)  ARC  rept.  no,  16831;  May  1954;  ASTIA  AD-48  604 

• 

ABSTRACT:  In  a  previous  note,  the  author  has  discussed  some  o-f  the  difficulties 
of  dealing  with  the  stability  of  systems  governed  by  linear  differential  equations 
with  variable  coefficients.  In  general,  this  problem  is  difficult  even  for  a 
single  second-order  equation.  The  problem  of  dealing  with  a  set  of  coupled 
equations  is  naturally  very  much  more  difficult.  In  the  case  of  certain  sets  of 
equations  such  as  arise  in  problems  of  alrctaft  stability,  however,  the 
coefficients  vary  with  speed  in  rela|ted  ways.  It  is  shown  in  this  report 
that  in  such  systems  a  particular  form  of  acceleration  enables  a  general  solution 
to  be  obtained;  the  result  may  be  regarded  as  a  generalization  of  the  treatment 
of  sets  of  equations  with  constant  coefficients. 
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Collins,  C.C.,  J.L.  Brown  &  C.F.  Fischer  1957  A  FUGHT  SIMULATOR 
XTNCORPORATING  ACCELERATION  FORCES. 

(Paper,  Meeting  of  Aero  Medical  Association,  Denver,  Colorado, 

May  6-8,  1957) 

ABSTRACT:  It  is  proposed  to  use  the  Johnsville  centrifuge  to  add  the  forces  of 
acceleration  to  flight  simulation.  This  realism  can  be  made  possible  by  allowing 
the  pilot  to  control  his  own  acceleration  through  an  analogue  computer  simulating 
aerodynamic  performance  on  the  centrifuge.  Transfer  functions  have  been  develop¬ 
ed  which  will  enable  the  transformation  of  control  stick  displacements  into  the 
appropriate  centrifuge  motions.  The  measured  dynamic  responses  of  the  centrifuge 
will  allow  simulations  of  most  high  G  aircraft  maneuvers.  This  simulator  will 
not  only  provide  a  facility  for  investigation  \rfjich  has  heretofore  been  possible 
only  in  actual  flight  testing,  but  also  will  extend  the  measurements  to  the  vital 
area  not  before  realizable  with  safety,  i.e.,  to  the  limits  of  both  aircraft  and 
human  performance.  (J.  Aviation  Med.  28(2):196,  April  1957) 
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Collins,  C.C.  1958  SOME  ENGINEERING  PROBLEMS  IN  SPACE  MEDICINE 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.  (Pennsylvania 
TriangJ^,  published  by  the  University  of  Pennsylvania)  March,  1958. 


ABSTRACT:  This  paper  presents  a  aiscussion  of  some  of  the  problems  to  be 
encountered  in  sending  a  man  into  space  and  maintaining  him  in  that  environment 
Some  of  the  factors  which  must  be  considered  in  the  design  o'  a  capsule  environ 
ment  for  a  space  flight  of  considerable  duration  where  space,  weight,  and  power 
limitations  are  significant  are  presented.  Oxygen  supply  in  a  closed  system 
and  methods  and  materials  for  absorbing  carbon  dioxide  are  discussed.  Other 
areas  considered  include:  simulation  of  cabin  environments  on  earch,  capabili¬ 
ties  of  pilots  during  reentry,  and  kinesthetic  sensations  of  pilots  under 
stress  conditions. 
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Collins,  C.C.,  R.J.  Crosbie,  £<  R.F.  Gray  1958  PILOT  PERFORMANCE  AND 
TOLERANCE  STUDIES  OF  ORBITAL  REENTRY  ACCELERATION.  , 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR  64, 

Serial  7856,  19  Sept.  1958. 

ABSTRACT:  This  report  concerns  a  preliminary  study  of  human  tolerance  to  the 
re-entry  accelerations  expected  in  zero  life  vehicles.  The  study  was  undertaken 
to  ascertain  whether  a  human  subject  would  tolerate  orbital  reentry  acceleration 
patterns  associated  with  the  National  Advisory  Committee  for  Aeronautics  (N^A) 
manned  space  capsule.  The  first  phase  of  this  study  involved  the  expected 
reentry  G-time  histories  supplied  by  NACA.  These  were  carried  up  to  12  G  peak. 
The  second  phase  of  the  study  probed  the  area  up  to  20  G.  Three  subjects  rode 
the  AMAL  centrifuge  open  loop  in  the  semi-supine  position  in. the  NACA  contour 
couch.  Subjects  wore  2-a  anti-blackout  suits  and  strained  during  runs.  Two 
subjects  rode  to  12  G  in  Phase  I  and  two  rode  to  20  G  in  Phase  II.  One  subject 
rode  at  17®  supination  but,  at  this  level,  the  other  subject  blacked  out.  By 
adjusting  the  angle  of  supination  to  lO^^,  this  second  subject  was  able  to  con¬ 
tinue  to  20  G  without  blackout.  Apparently  supination  to  80*^  afforded  the  most 
protection.  The  subjects  were  able  to  operate  a  right-hand  control  stick  with 
no  apparent  impairment  due  to  the  high  G  forces.  It  is  concluded  that  a  human 
subject  can  tolerate  the  acceleration  associated  with  specific  reentry  patterns 
into  the  atmosphere  from  orbit  with  no  physiological  damage. 
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Collins,  C.C,,  R.M.  Herrick,  &  R.W.  Lawton  1958  STATUS  REPORT  ON  ANIMAL  SATE:^It4 
CU.S.  Naval  Air  Development  Center,  Johnsville,  Pa?)  NADC-MA-LR73^  Dec.  15,  1958 


ABSTRACT:  This  report  details  the  present  status  of  the  subject  project.  The 
equipment  has  been  designed  for  use  with  rats  and  with  modification,  can  be 
used  with  other  animals.  The  animal  behavior  laboratory  has  been  instrumented 
and  is  presently  in  use  training  rats  to  perform  specified  tasks  according  to 
a  fixed  routine.  Spin  studies,  behavioral  studies  and  diet  studies  are  currently 
underway.  Engineering  requirements  for  orbital  animal  experiments  have  been 
studied,  calculations  have  been  performed  and  the  proposed  envimnment  is  describe^ 
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Collins,  C.C.  &  R.F.  Gray  1959  PILOT  PERFORMANCE  AND  TOLERANCE  STUDIES  OF 
ORBITAL  REENTRY  ACCELERATION 

$J.S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR90  Sept.  16,  1959 

ApSTRACT:  This  study  was  undertaken  to  ascertain  whether  a  human  subject  could 
tolerate  orbital  reentry  acceleration  patterns  associated  with  emergency  condition^ 
in  a  manned  space  capsule.  The  study  evaluated  the  second  model  of  a  space  ” 

couch  which  was  fabricated  at  the  NA.SA  Langley  Research  Center,  with  changes 
incorporated  as  suggested  by  the  staff  of  AMAL.  The  object  of  this  study  was 
to  determine  the  maximum  acceleration  which  could  be  tolerated  by  a  human  subject 
protected  by  the  NASA  human  support  system  and  to  explore  the  limiting  factors 


of  non-liquid  G  protective  systems.  The  support  system  was  molded  directly  to 
the  body  of  the  test  subject  in  the  semi-supine  position.  The  subject  wore  a 
standard  Navy  Z-2  G-suit  and  strained  during  the  runs.  At  a  back  angle  of  17°, 
the  subject^rode  the  centrifuge  up  to  20  G  where  balckout  occurred.  At  a  back 
3ngle  of  14  ,  the  limit  was  established  by  blackout  at  23  G.  No  pain  was  exper 
ienced  in  any  of  these  runs.  At  a  back  angle  of  8°,  the  subject  was  able  to 
withstand  a  peak  acceleration  of  25  G,  the  highest  yet  tried  with  solid  support 
Blackout  did  not  occur  during  this  run  but  the  subject  was  not  able  to  continue 
holding  his  breath.  No  pain  was  experienced. 
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Collins,  W.  E.,  G.  H.  Crampton,  &'J.  B.  Posner  1960  THE  EFFECT  OF  MENTAL  SET 
UPON  VESTIBULAR  NYSTAGMUS  AND  THE  ELECTROENCEPHALOGRAM.  (Army  Medical 
Research  Lab.,  Ft.  Knox,  Ky.)  Rept.  No.  439 

ABSTRACT:  Simultaneous  recordings  of  horizontal  nystagmus  and  EEG  were 
obtc ined  during  vestibular  stimulation.  Six  subjects  were  given  tasks 
involving  attention  to  the  stimulus,  mental  arithmetic,  and  reverie. 

Attending  to  the  stimulus  was  not  necessary  to  maintain  nystagmic  output, 
although  reverie  states  considerable  reduced  it.  The  degree  of  general 
"alertness"  seemed  to  be  the  important  factor.  The  vestibular  stimulation 
did  not  block  the  alpha  rhythm  and  more  alpha  was  produced  during  states 
involving  mental  arithmetic. 
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Collins,  W.E.  1960  FURTHER  STUDIES  OF  THE  EFFECTS  OF  MENTAL  SET  UPON 

VESTIBULAR  NYSTAGMUS.  (U.S.  Army  Medical  Research  Lab . ,  Ft.  Knox,  Ky.) 
Rept.  No.  443,  December  1960.  ASTIA  AD  249  113L. 

ABSTRACT:  During  rotational  stimulation  subjects  were  instructed  in  different 
test  sessions,  to:  (1)  do  mental  arithmetic,  (2)  make  estimates  of  subjective 
velocity,  (3)  reproduce  durations  of  sound  stimuli,  and  (4)  assume  a  state  of 
reverie.  The  reverie  state  resulted  in  significantly  leas  recorded  nystagmus 
than  the  other  tasks  while  mental  arithmetic  was  the  most  efficacious  means  of 
obtaining  a  response.  A  factor  of  alertness  seems  to  be  an  important  condition 
for  the  maintenance  of  nystagmus.  Simultaneous  recordings  of  EEG  were  analyzed 
for  amount  of  alpha  production.  No  differences  were  evident  among  the  condi¬ 
tions.  The  estibular  stimulation,  however,  did  not  block  ongoing  alpha  activi 

ty. 
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Collins,  W.E.,  F.E.  Guedry,  Jr.  &J.B.  Posner  1961  CONTROL  OF  CALORIC 
NYSTAGMUS  BY  MANIPULATING  AROUSAL  AND  VISUAL  FIXATION  DISTANCE. 

ASTIA  ^"'263^2^6^^  Research  Laboratory,  Ft.  Knox,  Ky.)  Rept .  No.  485. 


ABST^CT:  Groups  of  "naiv^"  and  "experienced"  subjects  were  given  a  series  of 
aural  irrigations  under  various  conditions.  Variables  manipulated  inaural 
irrigations  under  various  conditions.  Variables  manipulated  included  instruc¬ 
tions  designed  to  alert  or  relax  the  subjects,  fixation  distance,  and  illumina¬ 
tion  vs  .  total  darkness.  The  alert  condition  produced  nystagmus  of  greater 
amplitude  and  longer  duration  and  yielded  a  smoother  graphed  function  than  the 
reverie  condition.  Near  fixation  (30.5cm.)  yielded  greater  response  than  ceiling 
^xatiun,  and  two  subjects  showed  no  observable  reaction  to  the  latter  condition 
These  findings  are  of  importance  in  clinical  situations  and  in  theoretical  form.u- 
lations  of  vestibular  functioning.  Instructions  which  influence  arousal  and 
visual  fixation  distance  should  not  be  matters  of  inadvertent  variation  in  clini¬ 
cal  examination  procedures. 
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Collins,  W.E.,  G.H.  Crampton,  &  J.B.  Posner  1961  EFFECTS  OF  MENTAL  ACTIVITY 
ON  VESTIBULAR  N’YSTAGIIUS  AND  THE  ELECTROENCEPHALOGRAM. 

Nature  (London)  190(4771) : 194-195 


ABSTRACT;  The  present  work  was  undertaken  to  ascertain  how  nystagmus, 
produced  by  a  standard  vestibular  stimulus,  is  modified  by  different  sets 
of  instructions  and,  further,  to  determine  the  effects  of  these  conditions 
on  the'  electroencephalogram. 
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Collins,  W.  E.  and  F.  E.  Guedry,  Jr.  1961  AROUSAL  EFFECTS  AND  NYSTAGMUS 
DURI.NG  PROLONGED  CONSTANT  ANGULAR  ACCELERATION.  Report  on  Psychophysio- 
'  logical  Studies . 

(Army  Medical  Research  Lab.,  Fort  Knox,  Ky.) 

Report  No.  500  29  August  1961  ASTIA  AD  264  979 

Also  see  Ac ta  Otolaryng  (Stockholm)  54:349-362,  March-April  1962. 

ABSTRACT:  When  tasks  were  assigned  to  insure  heightened  mental  activity, 
vestibular  nystagmus  did  not  decline  during  constant  angular  acceleration. 
With  the  same  vestibular  stimulus  but  with  a  task  not  conducive  co  heightened 
mental  activity,  nystagmus  declined  (or  was  of  very  low  magnitude)  during  the 
stimulus.  It  is  suggested  that  previously  reported  losses  of  subjective 
velocity  during  constant  angular  acceleration,  may  be  an  indicator  of  reduced 
corticofugal  feedback  to  the  reticular  system  and  hence,  as  subjective  veloc¬ 
ity  declines  in  this  situation,  nystagmus  also  declines  except  for  extraneous 
sources  of  arousal.  (Author) 


1,086 


-  361 


Collins,  W.  E.  &  F.  E.  Guedry,  Jr.  1961  AROUSAL  EFFECTS  AND  NYSTAGMUS  DURING 
PROLONGED  C0NSTi\NT  ANGuL^R  ACCELERATION 
Acta  0 to- la rvnqo  1 .  54( 3)  :  349- 3t) 2 . 

ABSTRACT:  Six  subjects  were  given  a  scries  of  10  rotary  trials  in  which  acceler¬ 

ations  of  1.0  /sec^  and  1.8  /sec‘  were  employed  for  durations  of  84  and  50 
seconds  respectively.  Subjective  states  of  arousal  were  manipulated  by  instruc¬ 
tions.  Duration  and  slow-phase  velocity  of  nystagmus  were  measured.  Qualitative 
as  well  as  quantitative  differences  were  observed  as  a  function  of  arousal  level. 

Results  indicated:  (1)  during  mentally  active  states,  no  decline  6f  nystagmus 
was  evident  during  stimulation  nor  was  there  an  abrupt  cessation  of  nystagmus 
accompanying  stimulus  termination;  (2)  during  states  of  mental  relaxation,  the 
nystagmic  response  was  reduced,  declines  during  stimulation  appeared,  and  the 
response  occasionally  ended  prior  to,  or  at  the  moment  of,  stimulus  termination. 

Theoretical  implications  of  the  findings  are  discussed. 
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Collins,  W.  E.,  F.  E.  Guedry,  Jr.  and  J.  B.  Posner  1961  CONTROL  OF 

CALORIC  NYSTAGMUS  BY  MANIP^JIATING  AROUSAL  AND  VISUAL  FIXATION  DISTANCE, 
(U.S.  Array  Medical  Research  Lab.,  Fort  Knox,  Ky.) 

Proj .  6X95  25  001,  Task.  04,  Rept.  485!  August  1961. 

ABSTRACT:  The  effects  of  arousal  state  and  visual  fixation  distance  on 
calorically  induced  vestibular  nystagmus  were  studied  Horizontal  eye 
movements  of  naive  and  experienced  Ss  were  recorued  during  aural  irrigation 
(30  degrees  C  for  40  sec.)  under  different  conditions;  arousal  (alerting  or 
relaxing  instructions),  fixation  distance  (30.5cm,  1.63m),  and  illumination 
(total  darkness  or  room  illumination).  Duration  of  nystagmus  and  quality 
rating  of  nystagmus  based  on  amplitude,  frequency,  and  regularity  were 
treated  by  analysis  of  variance  technique.  Also,  the  effect  of  the  two 
arousal  states  were  compared  by  t-test  for  the  various  conditions.  The 
implications  for  the  clinical  situation  were  discussed.  (Tufts) 
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1961  AMPliEiAMI’s”,  AROUSAL,  A.VD  HUMAN 
Report  on  Vestibular  Function  and  Acceleration 
(Army  Medical  Research  Lab.,  Fort  Knox, 
Rept.  No.  526,  22  December  1961. 


ist.-r^d  t  i  ..r  dosage  of  a.nphetamine  and  a  placebo  were  admin- 

,  /  ■’  ”  totation-naive  and  rotation-experienced  subjects  by  the 

u.  u.,le-bliud  method.  The  drug  produced  significant  effects  on  pulse  raL 'and 
systolic  blood  pressure.  However,  it  did  not  significantly  affLt  the  slow- 
....sc  velocity  of  vestibular  nystagmus  during  the  first  30  seconds  of  res- 

condUiLs  degrees/  sq  sec  applied  for  13  seconds  under 

m  n  a  activity  and  mental  relaxation.  In  agreement  with  other 
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Collins,  W.E.  anri  R.H.  Poe  ’.962  AMPHETAMINE,  AROUSAL,  AND  HUMAN  VESTIBULAR 
NYSTAGMUS.  J.  PHarr.jcjl  Exp  Ther.  138(1) :  120-125,  Oct.  1961. 

ABSTRACT:  A  normal  clinical  dosage  of  amphetamine  and  a  placebo  were 
administered  to  groups  of  rotation-naive  and  rotation-experienced  subjects 
by  the  "double-blind"  technique.  The  drug  produced  significant  increases 
in  cardiovascular  activity.  However,  it  did  not  affect  significantly  the 
total  amount' of  s low -phase ' nystagmus  induced  by  rotation  when  instructions 
influencing  mental  activity  were  employed.  In  agreement  with  other  studies, 
the  mentally  active  state  resulted  in  greater  output  and  longer  durations  of 
nystagmus  than  did  the  relaxed  state. 
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Collins,  W.E.  1962 

J.  Exncr .  Psvchol. 


Eft  tCTS  OF  MENTAL  SET  UPON  VESTIBULAR  NYSTAOiUS  . 
63(2) : 191-197 


ABSTR.\CT:  During  rotat  ion.il  stimulation  subjects  were  instructed,  in  different 

test  sessions,  to;  (a)  do  :..ental  arithmetic,  (b)  make  estimates  of  subjective 
velocity,  (c)  reproduce  durations  of  sound  stimuli,  and  (d)  assume  a  state  of 
reverie.  The  reverie  state  resulted  in  significantly  less  recorded  nystagmus 
tiian  the  other  three  tasks,  wliile  r.ental  arithm.etic  was  the  most  efficacious 
means  of  obtaining  a  vigorous  response.  A  factor  of  sustained  alertness  seems 
to  be  an  important  condition  for  the  maihtenance  of  nystagmus.  (Author) 
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Collins,  W.  E..  f.  F.  E.  Cu.drv,  Jr.  1962  AROUSAL  EFFECTS  AMD  MYSTAOEiS  DURIM'G 
PRC  LONGED  COM'ST/iNT  AlCGULVR  ACCELElOYTlON  .  Act-i  Ot  o -Li  r  vngo ''  ■,  i  ca  (Stockholm) 

54:3'*9-3&2 


AaSTRi'iCT:  Six  su'-.jects  \.\tre  given  a  scries  of  10  rotarv  trials  in  wliich  acccLra- 

J  y  <=>  ^  ^ 

tions  of  1.0  degrees / sec  and  i.S  degrees .see"  were  employed  for  durations  of  84 
and  50  seconds  respectively.  Subjective  st.ites  of  arous,l  were  manipulated  by 
instruct  ions  .  Duration  and  s  1  o  p'na  e  ve  1  o  c  i  t  v  of  nystagmus  were  meas.urcd. 
Qualitac.ve  .is  well  as  quant  itat  ivc  differences'  were  observed  as  e  function  of 
arous.i  1  ievc  1  . 

Results  indicated:  (1)  during  mentally  active  states,  no  decline  of  nystagmus  was 
evident  during  stimulation  nor  w.is  there  an  abrupt  cessatioii  of  nystagmus  accom¬ 
panying  stimulus  termination;  (2)  durin^  states  of  mental  relaxation,  the  nystag¬ 
mic  response  was  reduced,  declines  during  stimulation  a,.peared,  and  the  response 
occasionally  endi'd  prior  to,  or  at  the  moment  of,  stimulus  termination. 

Theoretical  im.p  1  ice  t  ions  of  the  findings  are  discussed.  (AUTHOR) 
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scvidles,  the  mentally  active  state  resulted  In  greater  output  and  longer 
durations  of  nystagiiius  than  did  the  relaxed  state.  Amphetamine  produced 
•ignlf icantly  longer  reactions  than  the  placebo,  tending  to  affect  nystagmus 
more  when  subjects  were  relaxed.  There  were  Indications  that  the  drug  and 
mental  activity  may  facilitate  secondary  nystagmus,  especially  with  naive 
subjects.  (Author) 
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Collins.  W.  E.  1962  MANIPULATION  OF  AROUSAL  AND  ITS  EFFECT  ON  HUMAN  VESTIBULAR 
NYSTAGMUS  INDUCED  BY  CALORIC  IRRIGATION  AND  ANGULAR  ACCELERATIONS.  (Paper, 
33rd  Annual  Meeting,  Aerospace  Medical  Association,  9-12  April  1962,  Atlantic 
City,  N.  J.)  (Federal  Aviation  Agency,  Aviation  Medical  Services,  Civil 
Aeromedical  Research  Institute,  Oklahoma  City,  Oklahoma)  Rept.  No.  62-17; 
Oct.  1962;  Aerospace  Med.  32(2) : 12A-129 .  February. 


ABSTRACT:  Investigations  concerned  with  the  effects  of  subjective  states  on  ves¬ 

tibular  nystagmus  were  reviewed.  Methods  of  controlling  such  states  were  discuss¬ 
ed.  Data  indicate  that  the  significant  factor  in  sub ject -orientat ion  is  a  state 
of  arousal,  defined  in  terms  of  mental  activity.  Continuous,  concerted  attending 
to  a  task  yields  a  brisk,  long-duration  nystagmus.  If  responses  to  a  task  require 
less  attention  with  repetition,  or  if  subjects  are  not  kept  alert,  a  significant 
reduction  in  nystagmus  output  may  occur.  A  sudden  alerting  stimulus  may  then 
occasion  a  burst  of  nystagmic  activity  in  an  apparently  "adapted"  individual. 
Knowledge  of  subjectives  states  is  a  pre-requi.site  for  proper  evaluation  of  vesti¬ 
bular  responses  rn  theoretical  formulations,  ir  many  clinical  stiuations,  and  in 
ascertaining  vestibular  components  associated  with  air-  or  space  vehicle 
maneuvers .  (AUTHOR) 
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Collins,  W.E.  1963  OBSERVATIONS  ON  THE  ELICITATION  OF  SECONDARY  AND 

INVERTED  PRIMARY  NYSTAGMUS  FROM  THE  CAT  BY  UNILATERAL  CALORIC  IRRIGATION. 
(Federal  Aviation  Agency,  Civil  Aeromedical  Research  Institute, 

Oklahoma  City,  Oklahoma)  CARI  Report  63-3,  February  1963 


ABSTRACT:  Vestiiular  stimulation  by  repeated  unilateral  caloric  irrigation 
of  cats  occasioned  the  appearance  of  secondary,  tertiary,  and  inverted 
primary  nystagmus  in  some  animals.  These, inverse  responses  were  recorded 
with  stimulus  temperatures  of  5,23.5,  and  53.5  C,  applied  foi  durations 
ranging  from  15-35  seconds.  The  inverse  reaction  roost  frequently  obtained 
was  the  secondary  nystagmus.  Several  possible  explanations  for  the  occurrence 
of  the  phenomena  were  examined.  The  findings  appear  related  to  "habituation" 
of  the  vestibular  system,  and  thus  have  implications  for  vestibular  adaptatior 
in  clinical  situations  and  during  air-vehicle  maneuvers. 
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Collins,  W.  E.,  F.  E.  Gucdry,  &  J.  B.  Posner  1962  CONTROL  OF  CALpRIC  NYSTAGMUS 
BY  MANIPULATING  AROUSAL  AND  VISUAL  FIXATION  DISTANCE.  Ann.  Oto-Rhlno- 
Laryngologlca  71:187-202 


ABSTRACT:  1)  Groups  of  "naive"  and  "experienced"  subjects  were  given  a  series  of 

aural  irrigations. under  various  conditions.  Variables  nvanlpulated  Included 
Instructions  designed  to  alert  or  relax  the  subjects,  fixation  distance,  anal 
Illumination  vs.  total  darkness.  2)  The  alert  condition  produced  nystagmus  of 
greater  amplitude  and  longer  duration  and  yielded  a  smoother  graphed  function  than 
the  reveries  condition.  Near  fixation  (30.5  cm)  yielded  greater  response  than 
celling  fixation,  and  two  subjects  showed  no  observable  reaction  to  the  latter 
condition.  These  findings  are  of  importance  in  clinical  situations  and  in  theoret 
leal  formulations  of  vestibular  functioning.  3)  Instructions  which  Influence 
arousal  and  visual  fixation  distance  should  not  be  matters  of  Inadvertent 
variation  In  clinical  examination  procedures.  (AUTHOR) 
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Comenzo,  R.  J.  1960 

DESIGN  FOR  MANNED  RE-ENTRY  GLIDE 

(I960  Proceedings  of  the  Institute  of  Environmental  Sciences .  Paper 
not  available  at  ttoe  of  publication) 
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Comrey,  A.L,  A. A.  Canfield,  R.C.  Wilson  and  W.S.  Zimmerman  1951  THE  EFFECT 
OF  INCREASED  POSITIVE  RADIAL  ACCELERATION  UPON  PERCEPTUAL  SIEED  ABILITY. 

J.  Aviation  Med..  22(l):60-64,  Feb  1951 

ABSTRACT:  Limited  exposure  to  the  effects  of  increased  positive  radial  ac¬ 
celeration,  up  to  the  level  of  4  g,  may  distract  subjects  in  the  performance 
of  perceptual-speed  tasks,' but  adaptation  to  such  distractions  readily  takes 
place.  This  is  based  on  the  assumption  that  the  subjects  vision  is  not  limited 
d  :e  to  greyout  or  blackout.  The  increased  acceleration  force  apparently  has 
little  effect  on  ability  to  note  minor  differences  in  visual  detail. 


1,097 

Conley,  M.  1950  THE  MEN  WHO  CAN  MAKE  SPACE  FLIGHT  POSSIBLE  TODAY. 

J.  Space  Flight,  2:1-3 


ABSTRACT:  Suggests  a  crew  of  six  and  the  things  each  will  need  tp  know. 
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Conley,  M.  1952  A  METHOD  OF  SUPPORTING  THE  HUMAN  BODY  STRUCTURE  DURING 
SPACE  FLIGHT.  J.  Space  Flight  A(9);3-4.  Nov.  1952. 

ABSTRACT;  Lightweight  zippered  supporters,  made  of  webbed  cotton  fabric,  are 
recommended  for  use  In  space  ships  to  protect  various  parts  of  the  body  from 
effects  of  acceleration,  deceleration,  and  zero-g  conditions.  They  would  be 
worn  underneath  the  underclothing  as  a  "second  skin",  to  hold  the  body's  shape 
and  prevent  rupturing  of  organs. 
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Conley,  M.  1952  A  METHOD  OF  SUPPORTING  THE  HUMAN  BODY  STRUCTURE  DURING  SPACE 
FLIGHT 

J.  Space  Flight  4(9);  3-4,  Nov.  1952 

ABSTRACT;  Lightweight  zippered  supporters,  made  of  webbed  cotton  fabric,  are 
recommended  for  use  in  space  ships  to  protect  various  parts  of  the  body  from 
effects  of  acceleration,  deceleration,  and  zero-g  conditions.  They  would  be 
worn  underneath  the  underclothing  as  a  "second  skin",  to  hold  the  body's  shape 
and  prevent  rupturing  of  organs. 
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Connors,  J.F.  &  J.C.  Lovell  1960  SOME  OBSERVATIONS  ON  SUPERSONIC 
STABILIZATION  AND  DECELERATION  DEVICES. 

(  Institute  of  the  Aeronautical  Sciences)  Paper  No.  60-19,  Jan.  1960. 


1,101 

Connors,  R.J.  6-  L.D.  Sachs  1957  EVALUATION  OF  THE  ESCAPE  SYSTEMS  FOR  THE  B-52 
AND  RB-52  AIRPLANES  (American  Machine  and  Foundry  Co.,  Chicago,  Ill.) 

Rept,  No,  R.},363,  Contact  Da  11-022-0RD- 1604,  Jan  1957,  ASTIA  AD- 124  308 

ABSTRACT;  The  escape  systems  for  the  B-52  and  RB-52  airplanes  comprise  various 
subsystems  providing  for  emergency  escape  of  several  crewmen.  Numerous 
"get  ready'  operations,  such  as  seat  positioning,  equipment  stowage,  hatch 
jettison,  etc.,  are  performed  in  each  subsystem  prior  to  ejection  of  the 
crewman.  Each  subsystem  consists  of  several  cartridge  actuated  devices, 
such  as  initiators,  thrusters,  and  catapults.  The  devices  are  connected 
with  lengths  of  hose  or  tube  or  by  mechanical  linkage  to  an  aircraft  component 
set  in  motion.  The  details  of  each  subsystem  and  the  estimated  or  measured 
pressure  at  the  inlet  of  each  c  artridge  actuated  device  are  presented. 
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Consumer  Reports  1960  AUTO  SEAT  BELTS 
(Consumer  Reports .  February,  1960,  pp.  82-87) 

ABSTRACT:  Tests  have  proved  that  seat  belts  can  substantially  reduce  the 
annual  toll  of  people  killed  and  injured  in  auto  accidents.  However,  most 
people  do  not  have  seat  belts  because  they  are  either  indifferent  to  them 
through  lack  of  any  information  or  because  seat  belts  are  too  expensive. 

Details  are  given  of  the  standards  that  the  Federal  Government  specified 
for  seat  belts. 

Recommendations  are  given  Ssr  buying  seat  belts  and  what  to  specify  when 
having  them  installed.  A  list  of  acceptable  and  unacceptable  brands  of  seat 
belts  is  also  included. 


1,103 

Convalr  DEVELOPMENT  TEST  OF  PILOT  EMERGENCY  ESCAPE,  UPPER  TORSO  HARNESS. 

(Convair,  San  Diego)  Test  Report  9999. 


1,104 

Convair  1956  F-102A  PILOT'S  EMERGENCY  ESCAPE  SYSTEM  SLED  TEST. 

(Convair,  San  Diego)  Report  No.  9163,  September  1955-January  1956. 
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Convair  1956  REPORT  OF  DEVELOPMENT  ENGINEERING  INSPECTION. 
P-102B  SUPERSONIC  SEAT. 

(Convair,  General  Dynamics  Corp.)  15  May  1956. 
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Convair  Division  of  General  Dynamics  Corporation  1958  INDUSTRY  (ICESC) 
SUPERSONIC  UPWARD  EJECTION  PILOT'S  ESCAPE  SYSTEM.  Part  I.  Development 
Phase  Sled  Tests.  Rept.  57-lOOF-l,  San  Diego 
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Convair  I960  F-106  PILOT'S  ADVANCED  ESCAPE  SYSTEM.  HUMAN  POSITIONING 

TESTS.  (  Convair,  San  Diego,  Calif.)  Rept.  no.  DL  60-132,  October  1960 
AD  258  887 

ABSTRACT:  Research  was  undertaken  to  provide  the  test  subjects  with  experience 
in  the  rapid  positioning  prelaunch  sequence  of  the  B-seat.  A  reserve  chest- 
type  parachute  was  incorporated  in  these  positioning  tests  to  determine  its 
placement  for  compatibility  with  the  pre-launch  positioning  of  the  seat.  A 
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total  of  nine  runs  were  conducted  ualno  » 

A  50-  percentile  human,  and  a  65-percentile^hm^''‘'®"“^®  anthropomorphic  dummy. 
T.U  in  a  MK  IV  full-pressuJrsuU  subjects.  The  dZ^ 

CSU-4/P  full-bladder  pressure  suits  MK  TV  humans  were  tested  in 

flying  suits,  and  CWU-l/P  winter  fi;i^  s^itf 

•uit  was  not  compatible  with  the  prLlfunch  J  ^  ^  full-pressure 

^pressurized.  These  tests  also  indicatef  that  a  even  when 

foot  pan  motor  nnit,  caoalng  tha  motor  tfa«u 

positioning.  (Author)  ^  stall,  and  preventing  complete  seat 
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I^EDICAL  problems  UK  PARACHUTING  IN 
I^AIAYA.  J.  Royal  Army  Med.  Corps  (London)  102(1):  70-72 ,  Jan.  1956 

ABSTRACT;  A  4.6^  casualty  rate  was  found  in  995  operational  or  training  parachute' 

iZLfirthr-  Malayan  jungles.  The  hafards  of 

jumping  in  the  jungle  include  parachute  hook-up  and  catching  in  branches  and  tre*« 
or  giving-way  Of  Che  parachute  after  initial  hook-up.  The  ^st  co^  LjuLr 

Other^n/"-  ’  fractures  of  the  lumbar  and  thoracic  vertebrae. 

Till  occurred  in  the  ankle,  ribs,  pelvis,  clavicles,  or  any  other  boneJ 

^ich  come  in  contact  with  direct  violence  by  branches  or  the  ground^  Lacerations 
llttlTTl  Tr^  usually  created  on  the  spot,  but  more  serious  injuries  were  eva- 
prioft^jlmps  reconnaissance  of  the  terrain 
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Conybeare,  J.J.  1942  SOME  PROBLEMS  OF  AVIATION  MEDICINE. 
Guv's  Hosp .  Gaz .  56:2-6 


1,110 

Cook  Electric  Company  1954  PROGRAM  FOR  STUDY  OF  THE  PHYSIOLOGICAL  EFFECT 
OF  EMERGENCY  ESCAPES  AT  TRANSONIC  SPEEDS. 

(Cook  Research  Laboratories,  Cook  Electric  Comoanv,  Chicago,  Ill.) 
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(Aeronautical  Systems  Divi.^ion,  Wright-Patterson  Air  Force  Base  Ohiol 
Project  No.  6065,  T-  No.  606506,  ASD-TK-61-600  March  1962 
No.  AF  33(616)-8469.  \STlA  AD  275  578  ’  Contract 


ABSTRACT:  A  study  has  n 
ing  a  free-flight  test  car 
and  hyper.sonic  velocitir- 


undue  ted  to  determine  the  feasibi 
f.lity  for  aerodynamic  decelerators 
Methods  for  boosting  test  vehicle 


Itty  of  establish- 
at  supersonic 
weights  of 


368 


250,  500,  800,  and  2000  pounds  to  various  altitudes  and  Mach  numbers  utilizing 
presently  available  rocket  motors  and  range  facilities  are  evaluated.  Test 
altitudes  vary  from  2000  to  250,000  feet  for  a  Mach  number  range  of  1.0  to 
10.  Instnjmentatlon  requirements  for  measuring  decelerator  performance  charac¬ 
teristics  and  vehicle  flight  parameters  are  Investigated.  Methods  for  water 
and  land  recovery  of  the  payload  section  of  the  vehicles  are  presented.  The 
results  of  the  study  Indicate  that  presently  available  vehicle  design  and 
instrumentation  techniques,  as  well  as  existing  range  facilities,  may  be  employed 
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Cook,  J.C.  ,1960  THE  GRAVITATION  PHENOMENON  AND  ITS  ENERGY  IMPLICATIONS. 
(Symposium  on  Medical  and  Biological  Aspects  Of  the  Energies  of  Space, 
at  T7ie  School  of  Aviation  Medicine  (USAP),  Brooks  AFB,  Texas) 
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Cook,  J.E.,  J.P.  Stapp,  F.M.  Townsend  &  V.A.  Stemhridge  1958  THE  PATHOLOGIC 
FINDINGS  IN  EXPERIMENTAL  ANIMALS  SUBJECTED  TO  RAPID  ACCELERATION  AND  ABRUPT 
DECfcLERATION. 

(Paper,  1958  Meeting  of  Aero  Medical  Association,  Statler  Hotel,  Washington, 
March  24-26,  1958) 

ABSTRACT:  Animals  are  frequently  utilized  in  experiments  designed  to  gain  data 
concerning  individual  tolerances  and  safety  margins.  While  those  animal  tests 
are  not  intended  to  replace  actual  human  participation  in  evaluating  man's 
ability  to  withstand  physical  stress,  the  properly  selected  and  utilized  animals 
allows  for  both  the  examination  of  living  tissues  and  varied  environments  with¬ 
out  the  initial  use  of  human  volunteers.  This  paper  presents  the  pathologic 
lesions  observed  in  experimental  animals  subjected  to  rapid  acceleration,  abrupt 
deceleration,  supersonic  thrust  wind  blast  and  prolonged  high  transverse  G. 

The  advantages  and  disadvantages  of  the  various  experimental  animals  (primates, 
bears,  swine)  is  given  together  with  pertinent  anatomical  comparison  of  the 
different  species.  (J.  Aviation  Med.  29(3) :234) 
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Cook,  J.E.,  J.D.  Mosely  &  H.J.  von  Beckh  1959  PATHOLOGY  OF  VISCERAL 
DISPLACEMENT  IN  ANIMAL  SUBJECTS  EXPOSED  TO  ABRUPT  DECELERATION 
(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  Eight  Canadian  black  bears,  approximately  two  years  of  age  and 
averaging  160  pounds,  were  subjected  to  abrupt  deceleration.  The  subjects 
were  autopsied  and  analyses  were  made  of  the  pathologic  findings  in  relation 
to  the  G  loads  sustained.  These  findings  were  correlated  with  positioning 
and  the  restraint  system  used.  Studies  made  on  human  volunteer  subjects 
exposed  to  similar  forces  will  be  discussed.  A  description  of  a  self¬ 
positioning  rat  G  couch  will  be  shown.  The  performance  of  this  automatic 
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C-orienting  device,  during  the  bear  sled-runs,  will  be  discussed. 
CJ.  Aviation  Med.  30(3): 180,  March  1959) 


1,115 

Cook,  J.  E.,  &  J.  D.  Mosel y  1960  VISCERAL  DISPLACEMENT  IN  BLACK  BEARS  SUBJECT 
ED  TO  ABRUl’T  DECELERATION.  Aerospace  Medicine  31(l):l-8,  Jan.  1960 
See  also  (Air  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.  Mex.) 

AFMDC  TN  60-6,  March  1960 

ABSTRACT:  Eight  American  black  bears,  utilized ’in  abrupt  deceleration 
studies,  showed  considerable  promise  as  comparative  abrupt  deceleration 
subjects.  Thdy  approximate  man's  confirmation  and  weight  and  stand  alone 
easily  on  the  rear  limbs  with  the  head  at  a  normal  inclination.  Their 
tolerance  to  plateau,  onset  and  duration  g  depends  entirely  upon  positioning 
and  restraint  as  does  man.  In  the  rearward  facing  position  based  upon  necrop¬ 
sy  findings  and  statements  from  human  volunteer  subjects,  it  appears  that  the 
bears'  tolerance  to  abrupt  deceleration  of  less  than  0.2  seconds  durations  is 
close  to  that  of  man.  In  the  forward  facing  position  with  a  full  harness 
they  have  sustained  g  levels  with  reversible  lesions  which  would  be  unusually 
painful  and  not  recommended  for  human  volunteers. 
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Cook  James  E  John  P.  Stapp;F.  M.  Townsend;  and  V.  A.  Stembridge 

’paSoLxJIC  FlilDIKGS  OF  EitPERIMENIAL  ANIMALS  SBWECTED  TO  RAPID  ACCEL- 
EKATION  AND  ABRUPT  DECELERATION.  (Armed  Forces  Inst,  of  Pathology, 
Washington,  DC,  and  Aero  Medical  Field  Lab., Air  Force  Missile  Develop- 
ment  Center,  Holloman  AFB,  New  Mexico)  January  196^: 
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Cooper,  K.H.  &  F.M.G.  Holstrom  1961  INJURIES  DURING  EJECTION  SEAT  TPJilNING. 
(Paper  presented  at  32nd  annual  meeting.  Aerospace  Medical  Association, 
Chicago ,111.) 


ABSTRACT:  The  USAF  ejection  seat  trainer  used  for  emergency  escape  familiari¬ 

zation  is  an  occasional  cause  of  injury  to  trainees.  Injuries  that  occur  are 
usually  minor  and  related  to  high  headward  acceleration  of  very  short  duration. 
Three  new  cases  of  coccygeal  injury  resulting  fioc;  ejection  seat  training  are 
reported.  The  character  and  magnitude  of  the  accelerative  forces,  the  role  of 
body  position,  and  the  protective  value  of  high  energy  absorbent  seat  cushions 
are  discussed.  Recommendations  to  minimize  the  recurrence  of  such  injuries  are 
included.  (Aerospace  Med.,  32(3):227,  March  1961) 
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Cooper,  K.H.  1963  INJURIES  DURING  EJECTION  SEAT  TRAINING. 
Aerospace  Medicine  32(2) ;139-141,  Feb.  iy63. 


ABSTRACT:  Ejection  seat  indoctrination  is  a  valuable  training  exercise.  It 
occasionally  exacts  a  penalty,  usually  in  the  nature  of  a  mild  to  severe 
coccygeal  injury.  These  injuries  are  generally  related  to  unfavorable  elastic 
characteristics  of  the  seat  cushions,  to  improper  body  position  of  the  trainees 
and  pethaps  most  important,  to  unusual  accelerative  characteristics  of  certain 
firings;  Use  of  a  firm,  energy-absorbing  seat  cushion,  careful  attention  to 
body  position  and  use  of  the  blowout  patch  and  modified  cartridge  should  serve 
to  make  ejection  seat  training  a  safe  procedure. 
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Cooper,  W.K.  and  M.A.  Beaupre  1961  INTERNALIZED  ANIMAL  TELEMETRY  SYSTEM  - 
ENGINEERING  CONSIDERATIONS. 

(Paper,  1961  Meeting  of  Aerospace  Medical  Association,  Chicago,  April  2A-27) 

ABSTRACT: ■  This  paper  describes  the  engineering  development  of  an  improved 
method  of  gathering  biomedical  data.  A  biological  telemetry  system  was  implanted 
within  An  animal  and  subsequently  tested  under  simulated  missile  conditions. 

The  biological  and  physical  environments  are  discussed.  Engineering  aspects  of 
the  surgery  performed  to  implant  a  transmitter  and  sensing  electrodes  into  two 
simians  is  presented.  A  description  is  given  of  an  animal  support  system,  which 
includes  methods  of  restraint,  couch  configuration,  protective  qualities,  and 
hardward  integral  with  the  couch.  Formulation  of  test  specifications,  amount 
and  type  of  test  performed,  and  the  equipment  used,  are  discussed.  Data  record¬ 
ed  and  the  comparative  results  of  these  data  are  described. 

(Aerospace  Medicine  32(3):227,  March  1961) 
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Cope,  F.W.  &  B.D.  Polis  1957  CHANGE  IN  PLASMA  TRANSAMINASE  ACTIVITY  OF 

RHESUS  MONKEYS  AFTER  EXPOSURE' TO  VIBRATION,  ACCELERATION,  HEAT,  OR  HYPOXIA. 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 

NADC-MA-5718.  ASTIA  AD  209  173. 

ABSTRACT:  Significant  increases  in  plasma  glutamic-oxalacet ic  transaminase 
levels  were  observed  in  monkeys  exposed  to  vibration,  acceleration,  heat, 
hypoxia,  or  noise  and  confinement  stress.  In  all  but  1  of  17  animals,  no 
specific  tissue  damage  was  evident.  The  increase  in  plasma  transaminase  is 
interpreted  as  a  non-specific  stress  effect.  The  data  suggest  that  caution 
should  be  exercised  in  basing  clinical  judgments  on  serum  transaminase  levels. 
(Author) 
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Cope,  F.W.  1958  ELASTIC  CHARACTERISTICS  OF  ISOLATED  SE(a<ENTS  OF  HUMAN 

AORTAS  UNDER  DYNAMIC  CONDITIONS.  (Naval  Air  Development  Ctr., 
Johnsville,  Pa.)  NADC-MA  5809,  13  Aug.  1958.  ASTIA  AD  209  084. 

See  also  J.  Applied  Physiol.  14(l):55-59,  Jan.  1959. 


ABSTRACT:  When  isolated  segments  of  human  descending  thoracic  aorta  were 
caused  to  change  their  volume  rapidly  and  continuously  in  sinusoidal  fashion 
with  pulse  pressures  and  pulse  rates  maintained  in  the  physiological  range, 
the  resulting  pressure-volume  curves  showed  slight  but  consistent  increases 
in  stiffness,  compared  to  pressure-volume  curves  obtained  on  the  same  speci¬ 
mens  when  inflated  stepwise.  There  was  introduced  into  the  pressure  measuring 
system  a  time  lag  of  sufficient  magnitude  to  eliminate  the  hysteresis  loop. 

The  extent  of  hysteresis  in  the  aorta  was  not  determined  because  time  lags  in 
the  aorta  could  not  be  distinguished  from  time  lags  in  the  measuring  equipment. 
(Author) . 


Cope,  F.W.  1958  EFFECTS  OF  AGEING,  DRUGS,  EXERCISE  AND  OTHER  STRESSES 
ON  THE  ELASTIC  CHARACTERISTICS  OF  THE  INTACT  UVING  HUMAN  AORTA. 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 

NADC-MA-5815,  19  Nov.  1958. 


ABSTRACT:  A  method  was  developed  by  which  aortic  distens ibllity  characteristics 
can  be  computed  in  the  intact  living  human,  if  systolic  and  diastolic  arterial 
pressures,  heart  rate  and  cardiac  output  are  known.  In  this  way  the  aortic 
characteristics  of  a  large  series  of  normal  men  of  different  ages  were  computed. 
Comparing  these  results  with  measurements  on  excised  aortas,  a  more  pronounced 
trend  toward  increasing  aortic  stiffness  with  increasing  age  is  evident  in 
living  than  in  dead  aortas.  Noreplnepherine  and  exercise  apparently  cause  the 
living  aortas  to  constrict  but  to  become  more  distensible.  The  same  change 
occurs  after  30  min.  of  high  spinal  anesthesia.  The  ganglionic  blocking  agents 
hemamethonium  pentamethonium,  and  tetraethylammonium  usually  cause  the  living 
aorta  to  become  stiffer,  presumably  due  to  dilation.  The  aortas  of  patients 
with  pulmonary  disease  usually  react  in  different  fashion  to  exercise  or  tetra- 
ethy lamnonium.  The  increased  aortic  distens ibllity  that  occurs  with  the  hyper¬ 
tension  induced  by  noreplnepherine  or  exercise  acts  as  a  compensatory  mechanism 
by  decreasing  systolic  pressure.  (Author) 
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Cope,  F.W.  1958  EFFECTS  OF  AGEING,  DRUGS,  EXERCISE  AND  OTHER  STRESSES  ON 

THE  ELASTIC  CHARACTERISTICS  OF  THE  INTACT  LIVING  HUMAN  AORTA. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 

NADC-MA-5815,  19  Nov.  1958. 


ABSTRACT:  A  method  was  developed  by  which  aortic  distens ibllity  caracterlstlcs 
can  be  computed  in  the  intact  living  human,  if  systolic  and  dlstolic  arterial 
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Cope,  F.W.  1959  PROBLEMS  IM  EUMAl)  VIBRAIION  ENGINEERING. 

(Naval  Air  Development  Ctr.,  Johnavllle,  Pa.)  NADC-MA  5902,  6  March  1959. 
ASTIA  AD  216  507. 

See  also  Ergonomics  3(1):35,  Jan.  1960. 


ABSTRACT:  Vibration  is  considered  to  include  the  oscillatory  motion  of  travel¬ 
ing  vehicles.  The  predominent  linear  sinusoidal  component  of  this  motion  is 
usually  in  the  vertical  direction  and  of  0-50  cps  in  frequency.  A  human  or 
animal,  subjected  to  vibration,  may  exhibit  a  variety  of  symptoms  and  anatomi¬ 
cal  damage.  These  effects  may  be  diminished  by  shielding  the  operator  from  the 
vibration  of  the  vehicle  by  means  of  an  elastic  device.  A  variety  of  suitable 
devices  are  available.  However,  excessive  shielding  is  undesirable  in  that  it 
will  increase  the  relative  motion  of  the  operator  with  respect  to  the  vehicle 
which  may  be  expected  to  cause  performance  decrements.  (Author) 
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Cope,  F.W.,  and  D.  Polis.  1959  INCREASED  PLASMA  GLUTAMIC -OXALACETIC 
TRANSAMLNASE  ACTIVITY  IN  MONKEYS  DUE  TO  NONSPECIFIC  STRESS  EFFECT, 
i*  Aviation  Med.  30(2);90-96. 

ABSTRACT:  Significant  increases  in  plasma  glutamic-oxalacitic  transaminase 
levels  in  monkeys  have  been  found  after  exposure  to  vibration,  acceleration, 
heat,  and  noise  and  confinement  stress.  In  all  but  one  of  fourteen  animals, 
no  specific  tissue  damage  was  evident.  Repeated  exposure  of  the  same  monkey 
to  the  same  intensity  of  vibration  stress  produced  progressively  smaller  mean 
increases  in  the  plasma  transaminase  levels'.  The  data  suggest  that  an  increas 
in  plasma  transaminase  activity  can  occur  as  a  nonspecific  stress  effect.  It 
follows  that  caution  should  be  exercised  in  basing  clinical  judgements  on 
serum  transaminase  levels. 
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Cope,  F.W.  &  B.D,  Polis  1959  SOME  EFFECTS  OF  PROLONGED  LOW  FREQUENCY  VIBRATION 
ON  THE  MOLECULAJl  AND  CELLULAR  COMPOSITION  OF  BLOOD 
Journal  of  Aviation  Medic ine  30:  90-96,  1959 

See  also;  U.S.  Naval  Air  Development  Center  Rep;.  No.  NADC-MA-5715 , 

Nov.  6,  1957 

ABSTRACT:  Thesus  monkeys  were  exposed  to  vertical  sinusoidal  vibration  of  ampli¬ 
tude  0.1  inch  and  frequency  20  cps  for  3  hours  a  day  for  8-12  successive  days. 

The  monkeys  were  strapped  in  a  sitting  position  on  a  vertically  vibrating  table 
top.  Control  monkeys  were  placed  nearby.  The  vibrated  monkeys  showed  no  grossly 
visible  abnormalities.  On  the  first  day  of  vibration,  the  neutrophile  counts 
and  plasma  transaminase  levels  rose  abruptly,  and  then  gradually  decreased  as 
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the  vibration  was  repeated  on  successive  days.  These  changes  were  interpreted 
as  nonspecific  changes  such  as  may  be  characteristic  of  the  General -Adaptation- 
Syndrome  and  do  not  necessarily  indicate  any  specific  tissue  damage  such  as 
myocardial  infarction  of  the  monkey.  Similar  char^ges  of  lesser  magnitude  were 
produced  by  merely  handling  the  monkeys.  Plasma  glucose  and  ascorbic  acid  levels 
and  eosinophile  counts,  which  are  known  to  change  with  stress,  were  maximally 
depressed  by  che  mild  stress  of  handling  the  animals.  No  additional  effect  on 
these  determinations  could  be  ascribed  to  vibration.  The  data  obtained  with 
monkevs  sueeest  that  a  rise  in  transaminase  activity  merely  reflects  a  general 
response  to  a  stressful  state. 


1,127 

Cope,  F.W.  1960  PROBLEMS  IN  HUMAN  VIBRATION  ENGINEERING. 

Ergonomics  3(1):35.  Jan.  1960. 

See  also  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5902 , 
6  March  1959.  ASTIA  AD-216  507. 


ABSTRACT:  Vibration  is  considered  to  include  the  oscillatory  motion  of 

traveling  vehicles.  The  predomlnent  linear  sinusoidal  component  of  this  motion 
is  usually  in  the  vertical  direction  and  of  0-50  cps  in  frequency.  A  human  or 
animal,  subjected  to  vibration,  may  exhibit  a  variety  of  symptoms  and  anatomical 
damage.  These  effects  may  be  diminished  by  shielding  the  operator  from  the 
vibration  of  the  vehicle  by  means  of  an  elastic  device.  A  variety  of  suitable 
devices  are  available.  However,  excess ive [ shie Iding  is  undesirable  in  that  it 
will  increase  the  relative  motion  of  che  oj^erator  with  respect  to  the  vehicle 
which  may  be  expected  to  cai.se  performance  [decrements .  (Author) 
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Cope,  F.W.  1961  AN  AUTOMATED  SYSTEM  Fi3R  THE  STUDY  OF  MENTAL  FUNCTION 
’in  the  HUMAN  STOJECTED  TO  ACCELER.\TION  STRESS. 

(Aviation  Medical  Acceleration  Lab.,  Njaval  Air  Development  Center, 
Johnsville,  Pa.) 

Rept.  no.  NADC-MA-6113  Sept.  8,  1961.  ASTIA  AD  263  609 

ABSTRACT:  A  design  is  given  for  a  system  that  provides  a  continuous, 
easily  analyzable  record  of  a  subject's  mental  functioning  as  measured  by 
response  time  during  a  period  of  acceleration  or  other  stress.  The  subject 
is  given  the  '.ask  of  adding  2  random  numbeiis  which  are  given  to  him  via  his 
earphones  every  3  seconds.  The  subject  is  itold  to  press  a  right  or  left 
hand  switch  according  to  whether  the  answeif  is  even  or  odd.  A  continuous 

readout  is  presented  by . smal.  combination  ina log-digital  computer  system. 

The  steepness  of  the  slope  of  the  output  record  indicates  the  speed  and'or 
accuracy  of  the  subject's  mental  functioning.  Preliminary  .studies  using 
the  above  method  showed  that  mental  functioning  seems  to  be  slowed  during 
acceleration  stress.  For  acceleration  studies,  the  method  has  the  advantage 
of  giving  an  indication  of  mental  func t ion | independent  of  changes  in  vision 
occurring  during  greyout.  (Author)  I 
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Cope;  F,  W.  1961  A  METHOD  FOR  THE  COMPUTATION  OF  AORTIC  DISTENSIBILITY 
IN  THE  UVING  HUMAN  PATIENT. 

(US  Naval  Air  Development  Center,  J^navllle,  Pa.) 

April  3,  1961  NADC-MA-6109:  1-6 
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Cope,  F.W.  and  R.E.  Jensen  1961  PRELIMINARY  REPORT  ON  AN  AUTOMATED  SYSTEM 
FOR  THE  STUDY  OF  MENTAL  FUNCTION  IN  THE  HUMAN  SUBJECTED  TO  ACCELERATION 
STRESS.  (U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-6113 , 
8  Sept.  1961.  ASTIA  AD  263  609. 

ABSTRACT:  A  design  is  given  for  a  system  that  provides  a  continuous,  easily 
analyzable  r'feTsord  of  a  subject's  mental  i  actioning  as  measured  by  response 
time  during  a  p'l^iod  of  acceleration  or  ocher  stress.  The  subject  is  given 
the  task  of  adding  2  random  numbers  which  are  given  to  him  via  his  earphones 
every  3  seconds  .  The  subject  is  told  to  press  a  right  or  left  hand  switch 
according  to  wheth.'r  the  answer  is  even  or  odd.  A  continuous  readout  is  pre¬ 
sented  by  a  small  combination  anaiog-digital  computer  system.  The  steepness 
of  the  slope  of  the  output  record  indicates  the  speed  and/or  accuracy  of  the 
subject's  mental  functioning.  Preliminary  studies  using  the  above  method  showed 
that  mental  functioning  seems  to  be  slowed  during  acceleration  stress.  For 
acceleration  studies,  the  method  has  the  advantage  of  giving  an  indication  of 
mental  function  independent  of  changes  in  vision  occurring  during  greyout . 
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Coplan,  M,  J.  1960  RE-ENTRY  DRAG  DEVICES  STUDIED, 

Missiles  and  Rockets  7(22): 48,  63,  Nov,  28,  1960 

ABSTRACT:  Research  is  being  conducted  on  the  development  of  ideal  materials  for 

expandable  drag  devices. 
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Coppa,  A.P.  1958  STRUCTUAL  CONSIDERATION  OF  MANITED  SPACE  VEHiCLtb. 

(Paper  presented  at  ARS  13th  annual  meeting,  17-21  Nov  1958,  New  York) 
ARS  paper  no.  732-58 


ABSTR.ACT:  This  paper  considers  the  structural  requirements  for  a  manned  space 
vehicle.  It  gives  approaches  leading  to  an  optimum  vehicle,  considering  the 
requirements  of  thermodynamics  and  human  factors,  in  addition  to  structure. 
Several  space  vehicle  configurations  are  presented  including  a  ballistic  and 
a  glide  type  in  order  to  exemplify  some  of  the  structural  problems  encountered 
in  each  type  during  the  phases  of  space  flight,  entry  into  an  atmosphere,  and 
landing.  These  include  aerodynamic  heating  and  loading,  meteoroid  impact, 
and  other  problems.  Materials  and  constructions  are  discussed  sufficiently 
to  demonstrate  available  choices  and  indicate  areas  of  required  development. 
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Cor«2Zi,  U.  1961  POSSIAMO  VIVERE  NELLO  SPACIO?  (COULD  UE  LIVE  SPACE?) 
Oltre  11  clelo  (Rome),  5  (90) :271-274 ,  Oct.  1961.  (In  Italian) 


ABSTRACT:  This  is  a  review  of  the  studies  done  by  Colonel  Professor  Rodolfo 
Margaria,  director  of  the  Institute  of  Physiology  of  the  University  of  Milano. 
The  review  includes  his  studies  on  high  altitude  physiology,  aviation  medicine, 
protection  from  accelerative  forces,  respiration  and  position  cense,  space 
flight  physiology,  manunalian  resistance  to  acceleration ,  effects  of  zero  gravity 
on  the  otolithic  apparatus,  and  the  effects  of  interplanetary  voyages  on  the 
central  nervous  system  and  mental  conditions.  There  is  also  a  biographical 
sketch  of  the  author  included. 
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Corbin,  K.  B.  &  H.  L.  Williams  1960  DIZZINESS 

The  Medical  Clinics  of  North  America  44(4) : 941-951. 

VBSTRACT:  Dizziness  and  vertigo  may  be  deiined  as  unreal  sensations  of  movement. 
Dizziness  is  caused  by  a  variety  of  conditions,  and  patients  use  the  term  to 
iescribe  various  sensations.  True  rotary  vertigo  usually  indicates  a  disturbance 
in  the  vestibular  mechanism,  anywhere  from  the  end-organ  to  the  cerebral  cortex; 
an  the  other  hand,  faintness  or  lightheadedness  ustially  indicates  a  cerebral 
>;ascular  disturbance  due  to  a  variety  of  causes.  This  paper  is  concerned  with 
the  differencial  diagnosis  of  diseases  in  which  a  principal  complaint  is 
dizziness  or  vertigo  and  in  which  the  sensation  of  unreal  movement  is  due  to  a 
dysfunction  of  some  part  of  the  vestibular  system,  anywhere  from  labyrinthine 
end-organ  to  cerebral  cortex. 
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Cordy,  R.N.  1961  SPREiG  MASS  DAMPED  SYSTEM  EXPOKENTIAL  RESPONSE. 

(Atomics  International,  i.’orth  American  Aviation)  NAA-SR-Memo-6 1 71 
27  June  1961. 


ABSTRACT:  The  second  order  equat  io.a  describing  spring-mass -damped  systems  is 
solved  for  exponential  forcing  functions.  The  results,  presented  as  amplitude 
and  time  delay  errors,  are  plotted  for  large  ranges  of  natural  frequency,  damp¬ 
ing  and  exponential  period. 
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Corey,  E.L,  1946  MEDICAL  ASPECTS  OF  BLAST  U.S.  Miv.  Med.  Bull.  46:623-652 
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Corkindale,  K.G.  1961  PSYCHOLOGICAL  PROBLEMS  OF  SPACE  FLIGHT. 
New  Scientist  (London),  10(236):457-459.  May  23,  1961. 


ABSTRACT:  The  effects  of  the  following  psychological  stresses  on  performance 
and  behavior  of  the  astronaut  are  summarized:  high  g  forces,,  weightlessness, 
isolation,  restraint,  and  sensory  deprivation. 
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Cdnaann,  R.  1940  UNTERSUCHUNGEN  (/BER  DIE  EINWIRKUNG  VON  SCHWINGUNGEN  AUF  DEN 
MENSCHLICHEN  ORGANISMUS  (Investigation  of  the  Effects  of  Vibration  Upon 
the  human  Organism) 

Luftfahrtmedizin  4:  73-117. 
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Cornell  University  1948  NEED  OF  MULTI -G  ACCELERATION -DECELERATION  RESEARCH 
(Cornell  University  Medical  College,  Cornell  Committee  for  Air  Safety  Research 
October  22,  1948 


ABSTRACT:  During  the  past  five  years  the  Crash  Injury  Research  project  has 
studied  the  causes  of  serious  and  fatal  injuries  in  more  than  600  survivab.Te 
aircraft  accidents.  Data  for  the  study  have  come  principally  from  accidents 
in  small  planes.  Lack  of  multi-g  research  facilities  for  studying  the  mechanics 
of  structures  and  the  mechanics  of  the  human  body  under  heavy  dynamic  loads 
has  left  an  important  part  of  aviation's  safety  problem  completely  unexplored. 

The  universal  lack  of  kno*.,?ledgc  of  the  forces  present  in  crashes  makes  inter¬ 
pretation  of  acc ident- injury  details  difficult.  The  Crash  Injury  Research 
project  and  all  groups  concerned  with  the  future  safety  of  flying  have  a  deep 
interest  in  multi-g  acceleration-deceleration  facilities,  for  such  facilities 
will  per-'it  reseorch  on  the  basic  factors  governing  chances  of  safety  in  severe 
crack-ups:  (1)  energy  absorption  by  structure.  (2)  optimum  relationships  be^een 

the  human  body  and  surrounding  aircraft  structure  under  conditions  of  crash  force. 
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Cornell  University  Medical  College  1950  HUMAN  TOLERANCE  OF  CRASH  DECELERATION 
(Cornell  Committee  for  Air  Safety  Research,  Cornell  University  Medical 
College,  New  York)  31  Jan.  1950.  aSTLA  AD  208  667. 


ABSTRACT:  Human  volunteers  have  been  subjected  to  decelerations  of  35  g 
without  injury.  Jolt  loads  of  57g  have  been  recorded  on  safety  belts  and 
shoulder  harness  during  35g  decelerations.  Results  of  this  research  indicate 
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that  the  strength  of  aircraft  structures  and  installations,  rather  than  the 
strength  of  the  human  body,  is  the  limiting  factor  in  pilot  protection. 

Expel iments  with  the  rocket  sled  developed  by  Northrop  Aircraft  concerning 
body  positioning  and  shoulder  harness  during  deceleration  is  making  military 
flying  much  safer. 
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Cornell  University  Medical  College  1951  INFORMATIVE  ACCIDENT 
RELEASE  NO.  12.  DETAILS  OF  HASTINGS  CRASH  NEAR  BENINA,  LYBLA; 

AND  DETAILS  OF  VALETTA  CRASH  NEAR  STOCKHOLM,  SWEDEN. 

(Crash  Injury  Research,  Cornell  University  Medical  College,  New  York) 
22  May  1951. 
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Cornell  University  Medical  College  1952  CRASH  INJURY  STUDY  OP  THE  NORTHEAST 
AIRLINES  -  CONVAIR  240  ACCIDENT  AT  LAGUARDIA  AIRPORT  ON  JAN.  14,  1952. 
(Crash  Injury  Research,  Cornell  University,  New  York) 

August  1952.  ASTIA  TIP  U-13763. 

ABSTRACT:  This  report  describes  the  basic  accident -injury  findings  of  the 
Convai'r  Accident.  Relationships  between  crash  force,  seats,  safety  belts, 
structures  and  injuries  are  discussed  ans  summarized  in  order  to  record  useful 
information  for  future  considerations  of  crashworthy  design. 
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Cornell  University  Medical  College  1952  SHOULDER  HARNESS:  ITS  USE  AND 
EFFECTIVENESS.  (Crash  Injury  Research,  Cornell  University,  New  York) 
Nov,  1952. 
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Cornell  University  1956  GENERAL  DESIGN  REQUIRE.MENTS  FOR  CRASH  WORTHINESS  AND 
DE-LETHALIZ.ATION  OF  PASSENGER  TRANSPORT  AIRCRAFT 
(Aviation  Crash  Injury  Research  of  Cornell  University)  Naval  Research  Contract 
NONR  401/21,  AV-CIR-0-45/67  August  1956 
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Cornell  University  Medical  College  1956  AN  EVALUATION  OF  SAFETY 
BELT  EFFECTIVENESS  IN  AUTOMOBILE  ACCIDENTS.  (AS  DEMONSTRATED  BY  A 
CLINICAL  STUDY  OF  236  OCC'JPANTS  OF  162  CARS  IN  RURAL  ACCIDENTS) 
(Automotive  Crash  Injury  Research,  Cornell  University  Medical  College 
New  York,  New  York)  ’ 
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Cornell  Aeronautical  Laboratory,  Inc.  1958  CORNELL  PROBES  WEIGHTLESSNESS. 
Aviation  Week  68(2):26-28.  13  Jan.  1958. 


ABSTRACT:  A  review  of  work  being  done  at  Cornell  Aeronautical  Laboratory,  Inc. 
for  Air  Research  and  Development  Coonvand.  The  work  reviewed  concerns  investiga¬ 
tion  of  the  efficiency  of  man's  intellectual  functions  as  opposed  to  physiologi¬ 
cal  reactions,  during  weightless  space  travel  in  rockets,  satellites  or  other 
apace  vehicles. 
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Cornell  Aeronautical  Laboratory  1958  CORNELL  INVESTIGATES  WEIGHTLESS¬ 
NESS.  Missiles  and  Rockets.  3(2);138  Feb.  1958 

ABSTRACT;  Cornell  Aeronautical  Laboratory  has  reconmended  to  the  USAF 
experiments  in  which  both  a  monkey  and  a  rat  would  be  sent  aloft  in  a 
capsule  enclosed  within  the  nose  of  a  rocket  to  study  animal  behavior  under 
conditions  of  weightlessness.  Some  data  on  the  studies  made  by  CAL  which 
resulted  in  the  recommendation  for  experiments. 
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Cornell  University  1958  ANNUAL  REPORT  AVIATION  CRASH  INJURY  RESEARCH  OF 
CORNELL  UNIVERSITY,  AUGUST  15,  1957  THROUGH  NOVEMBER  15,  1958 
(Aviation  Crash  Injury  Research,  Cornell  University,  Naval  Research  Contract 
No.  Nonr-4-l(21)  Feb.  16,  1959-  ASTIA  AD  210  703 

ABSTRACT:  A  report  on  the  objectives  and  tasks,  general  program,  publications, 
and  investigations  of  Av-CIR. 


1,149 

Corncll-Guggenheim  Aviation  Safety  Center  1961  RELATIONSHIP  BETWEEN  IMPACT 
VARIABLES  AND  INJURIES  SUSTAINED  IN  LIGHTPLANE  ACCIDENTS.  (Corn-11- 
Guggenheim  Aviation  Safety  Center,  New  York)  Contract  DA  44- 177- tc-707 ; 

TREC  TR  61-95;  AvCIR  61-5;  ASTU  AD-263  676L 

ABSTRA-CT:  Impact  conditions  are  related  to  injuries  sustained  by  248  occupants 

involved  in  lightplane  crashes.  Seat  tic-down  and  belt  restraint  were  considered 
effective  and  structural  collapse  was  generally  not  extensive,  yet  one  of  every 
four  occupants  was  killed.  Injury  severity,  fatality  rate,  and  incidence  of 
injury  to  all  areas  of  the  body  -  except  the  lower  torso  and  thoracic- lumbar 
spine  -  were  directly  related  to  impact  velocity  and  to  angle  of  impact  but 
inversely  related  to  stopping  distance.  Lumbar  and  thoracic  spine  injuries 
occurred  more  frequently  in  low-angle,  long  deceleration  crashes.  It  was 
concluded  that  crucial  injuries  largely  stem  from  flailing  of  the  body  against 
injury-producing  structures  within  the  occupant's  environment.  Belt  restraint 
is  thus  seen  to  play  only  a  moderate  role  in  reducing  injury  severity.  The  need 
for  additional  safety  measures  is  emphasized.  (AUTHOR) 
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Cortesi,  Arnaldo  1959  LOSS  OP  FOUR  RUSSIANS  IN  SPACE  REPORTED... 
ITALIAN  NEWS  AGENCY  SAYS  DEAD  IN  TESTS  SINCE  ’57  INCLUDED  A  WOMAN. 
The  New  York  Times .  14  December,  p.  9. 


ABSTRACT:  A  report  received  from  the  Italian  News  Agency  Continentale  notes 
unsuccessful  Russian  attempts  to  put  humans  into  space  on  four  occasions. 

Source  is  attributed  to  "most  reliable  sources  in  Prague".  All  four  attempts 
were  made  from  the  missile  base  of  Kapustin  Yar  near  Aralsk  on  Lake  Aral. 

Alexei  Ledowsky,  the  first  to  lose  his  life  in  1957,  was  followed  by  instruments 
to  less  than  200  miles.  His  rocket  transmissions  were  "abruptly  terminated" 
and  nothing  further  was  heard  of  him.  A  second  astronaut,  Serenty  Schiborin, 
was  fired  in  a  rocket  in  1957  and  lost  in  space.  The  two  fatal  launchings, 
according  to  Continentale,  caused  the  Russians  to  pause  for  over  a  year  before 
the  next  attempts.  However  Andreii  Mltkov  wa^  killed  in  January,  1959,  after 
the  successful  launching  of  the  first  Soviet  moon  rocket.  His  rocket  exploded 
20  minutes  after  launch.  Continentale  reported  that  the  woman,  Mirija  Grozov, 
lost  her  life  in  a  "space  vehicle"  rather  than  ^  rocket,  similar  to  the  U.S. 
X-15,  but  did  not  report  under  what  conditions  she  was  killed. 
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Cotner,  J.  S.  1962  ANALYSIS  OF  AIR  RESISTANCE  EFFECTS  ON  THE  VELOCITY  OF 
FALLING  HUMAN  BEINGS. 

(Civil  Aeromedical  Research  Institute,  Oklahoma  City)  Unpublished  Paper. 

ABSTRACT:  Data  is  provided  on  the  effect  of  air  resistance  on  the  velocity  of 
falling  bodies.  A  simple  method  employing  a  closed-form  solution  for  velocity 
at  impact  was  devised  for  fall  cases  where  body  position  and  clothing  condition 
were  observed  to  be  constant.  Taoles  and  curves  providing  direct  graphical 
solution  were  included.  (CARI) 
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Cotner,  J.R.  and  J.  Weertman  1961  BIBLIOGRAPHY  ON  HIGH  SPEED  DEFORMATION 
OF  MATERIALS  1950  -  1961.  (Northwestern  Technological  Inst.,  Evanston, 

Ill.)  ASTIA  AD-261  376 

ABSTRACT:  Abstracts  of  the  literature,  from  1950  to  1961,  dealing  with  high 
speed  deformation  of  materials  are  given  in  this  bibliography.  References 
concerning  stress  wave  propagatitn  are  included  to  aid  in  the  understanding  of 
the  deformation.  The  arrangement  of  the  abstracts  is  chronological  with  an 
alphabetic  sequence  within  eacli  year.  An  author  index  is  included.  The  principil 
reference  works  used  are  :  American  Society  of  Metals  Review  of  Metal  Literature 
Applied  Mechanics  Reviews:  Physics  Reviews;  Journal  of  Applied  Physics;  Journal 
of  Applied  Mechanics;  American  Society  for  Testing  Materials,  Proceedings: 
Proceedings  of  the  Society  for  Experimental  Stress  Analysis;  Transactions  of 
the  American  Institute  of  Mining  and  Metallurgical  Engineers,  the  Metallurgical 
Society;  Proceedings  of  the  Conference  on  the  Properties  of  Materials  of  High 
Rates  of  Strain:  Proceedings  of  Third  Symposium  on  Hypervelocity  Impact; 
Plasticity,  Structural  Mechanics;  and  Repsonse  of  Metals  to  High  Velocity  Deforma¬ 
tion.  (Author) 
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Gotten,  F.S.  1945  AN  AERODYNAMIC  SUIT  FOR  THE  PROTECTION  0^  PILOTS 
AGAINST  BLACKOUT.  Australian  J .  So.  7:161-166 
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Gotten,  F.S.  &  J.H.  Tyrer  EXPERIMENTAL  RESULTS  ON  THE  AMOUNT  OF  PROTEGTION 

AGAINST  G  AFFORDED  BY  RESTRICTING  CAAC  SUIT  TO  "LEGS"  PLUS  A  BELT. 

(Flying  Personnel  Research  Conxnittee,  Royal  Australlian  Air  Force) 

RAAF-FR  83(a) 

ABSTRACT:  With  the  convention  that  the  unprotected  blackout  threshold  equals 
100,  results  obtained  from  grayout  data  on  the  centrifuge  so  far  are  as  follows: 

(a)  The  average  error  of  a  single  test  of  a  series  carried  out  during  one 
centrifuge  run  is  less  than  31. 

(b)  The  average  error  of  the  mean  value  of  individual  tests  in  one  centri¬ 
fuge  run  is  less  than  VL. 

(c)  The  capacity  of  any  subject  to  withstand  "g"  often  shows  a  progressive 
change  during  a  series  of  tests,  and  If  this  is  not  taken  into  account,  serious 
errors  may  be  introduced. 

(d)  The  average  "g"  threshold  using  "legs"  of  suit  alone  is  121. 

(e)  Average  threshold  using  "legs"  plus  air  belt  is  128. 

(f)  Average  threshold  using  whole  suit  is  134. 

(g)  Values  (d)  and  (f)  are  probably  reliable;  value  (e)  is  probably  too  low. 

(h)  More  protection  is  given  by  the  suit  to  those  with  low  initial  "g"- 
thresholds  than  to  those  with  high  thresholds. 
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Cotzin,  M. ,  C.  J.  Hill,  &  G.  R.  Wendt  1955  STUDIES  OF  MOTION  SICKNESS. 

XIV.  Subjective  reports  of  the  apparent  path  of  motion  on  a  vertical 
Accelerator.  J.  Psychol.  39:417-421 
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Coughlin,  W.  J.  1955 
(GEORGE  F.  SMITH) . 


FORCE  OF  10  HURRICANES  BUFFET  EJECTED  PlUri 
Aviation  Week.  14  November  1955  63(20): 14-17 


See  Also:  Anon.  1955  George  Smith*#  Phenomenal  Escape. 

ABSTRACT:  In  this  report,  many  of  the  technical  and  medical  problems  about 
supersonic  ejected  pilots  are  told  for  the  first  time  by  a  survivor,  test- 
pi^ot  G.F.  Smith,  who  makes  a  low-altitude  supersonic  bailout  and  survives. 
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Courtney,  M.D.  1951  RECENT  NAVY  AERO-MEDICAL  EQUIPMENT  DEVELOPMENTS. 
Journal  of  Aviation  Medicine.  22(6) :5A0-543  Dec.  1951 


ABSTRACT:  New  developments  in  protective  equipment  for  pilots  of  high  perform¬ 
ance  aircraft  which  include  helmets  and  flying  suits,  improved  bail-out  devices 
arid  techniques  and  oxygen  equipment. 
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Courtney.  M.  D.,  &  J.  L.  Brown  1955  HUMAN  LIMITATIONS  IN  ^i:tCRAFT  CATAPULT 
AND  ARRESTING.  PHASE  II.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
Project  NM  001  100  318;  TED  ADC  AE  1407;  31  Dec.  1955 

ABSTRACT:  An  investigation  has  been  made  of  the  nature  of  acceleration  patterns 
obtained  with  existing  catapults,  including  the  XC-7  steam  catapult.  The  nature 
of  control  which  must  be  exercised  on  aircraft  immediately  after  launching  has 
been  obtained  from  the  Aeronautical  Instruments  Laboratory.  This  information  was 
compared  with  information  obtained  by  interviewing  a  number  of  pilots  as  to  the 
nature  of  the  control  which  they  must  perform  during  carrier  take-off  and  arrested 
landing.  With  this  background  information,  a  simulated  control  task  was  devised 
which  would  provide  a  basis  for  measuring  performance  decrement  as  a  function  of 
acceleration.  Instrumentation  for  this  control  task  has  been  assembled  by  the 
Aeronautical  Instruments  Laboratory. 
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Courville,  C.B.  1942  STRUCTURAL  CHANGES  IN  THE  BRAIN  CONSEQUENT  TO  TRAUMATIC 
DISTURBANCES  OF  INTRACRANIAL  FLUID  BAIANCE  Bulletin  of  the  Los  Angeles 
Neurological  Society  7:55-76 
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Courville,  C.B.  1945  COUP-CONTRECOUP  MECHANISM  OF  CRANIOCEREBRAL  INJURIES 
Archives  of  Surgery  45: 19-43,  June  1945 
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Covey,  R.E.  1962  XII.  AERODYNAMIC  FACILITIES  A.  21-INCH  HYPERSONIC  WIND 
TUNNEL 

In:  Jet  Propulsion  Laboratory  Research  Summary  No.  36-13  ASTIA  AD  274  011 

ABSTRACT:  A  preliminary  investigation  Test  WT  21-C4C,  was  conducted  to  determine 
the  minimum  starting  and  running  compression  ratios  for  Mach  Number  9.3  in  the 
hypersonic  wind  tunnel.  The  purpose  of  this  test  was  to  establish  the  existing 
diffuser  efficiency  for  the  tunnel.  In  future  tests,  the  minimum  starcin  g  and 
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running;  compression  ratios  for  Mach  Numbers  6.0  and  8.0  will  be  obtained. 

Transient  and  steady-state  heat  transfer  were  studied  in  Test  WT  21-ClOE  by 
JPL,  using  a  3-in.  diar^eter  hemisphere-cylinder  model  in  the  21-in.  hypersonic 
wind  tunnel.  Test  WT  21-C22B  was  conducted  by  JPL  as  part  of  a  program  to  develop 
a  small  stagnation  temperature  probe  useful  in  the  hypersonic  region.  Test 
WT  21-C22C  was  conducted  by  JPL  as  part  of  a  program  to  develop  a  hypersonic 
stagnation  temperature  probe  capable  of  measuring  the  stagnation  temperature, 
without  instrument  error,  over  a  large  range  of  Mach  Number,  Reynolds  Number, 
and  temperature. 
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Covey,  R.E.  1962  XII.  AERODYNAKEC  FACILITIES  B.  20-INCH  SUPERSONIC  WIND 
TUNNEL 

In:  Jet  Propulsion  Laboratory  Research  Summary  No.  36-13  ASTIA  AD  274  011 

ABSTRACT:  Test  WT  20-484  was  conducted  by  JPL  to  investigate  the  feasibility 
of  obtaining  dynamic  stability  coefficients  in  a  wind  tunnel.  Test  results  are 
currently  being  analyzed.  Future  effort  will  concentrate  on  this  and  the 
improvement  of  hartware  and  data  acquisition  and  reduction  methods.,  Test 
20-C43A  was  conducted  to  determine  the  usefulness  of  a  heated  stagnation  tempera¬ 
ture  probe  in  surveying  the  tunnel  thermal  boundary  layer  and  the  wake  behind 
a  cylinder  in  supersonic  flow.  The  cylinders  used  were  0.5,  1.5,  and  2.0 
in.  in  diameter.  Data  were  obtained  at  Mach  Number  3.74.  The  results  of  the 
test  are  now  being  analyzed.  Test  WT  20-482  was  a  test  of  North  American  Aviation 
Company  (Downey)  42-in,  long,  10-deg  included  angle  cone  model.  The  purpose 
of  the  test  was  to  investigate  the  effect  of  two-dimensional  disturbance  elements 
on  boundary  layer  transition  with  zero  heat  transfer. 
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Coy,  R.  G.  1956  INVESTIGATION  OF  THE  RELATIVE  EFFICIENCY  OF  PILOT  PARACHUTES. 
(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TR  56-147; 
ASTIA  AD-89  095;  March  1956 

ABSTRACT:  The  relative  efficiency  of  pilot  parachutes  MAI,  MAlA,  MAIB,  and  MAlC 
was  evaluated  by  measuring  and  determining  the  forces,  impulses,  and  time  to  deploj 
roent  when  deploying  a  portion  of  the  main  canopy  from  a  dummy  mounted  in  a 
vertical  wind  tunnel.  Pressure  distribution  tests  were  completed  by  measuring  the 
total  pressures  during  simulated  tree  fall  in  a  vertical  wind  tut.nel  .  The  results 
indicated  that  Pilot  Chute  Type  MAlA  deploys  in  a  shorter  time  than  the  other  three 
types  tested  for  a  dummy  ingle  of  zero  degrees.  Types  MAI  and  MAIB  transmit  less 
energy  to  the  test  rig  and  have  smaller  average  ana  peak  force  values  than  Types 
MAlA  and  MAlC  at  dummy  angles  of  0,  45,  and  90  degrees.  (AUTHOR) 


1,164 


-  383 


Craddlck,  R.  A.  1963  PSYCHOLOGICAL  CORRELATES  OF  BIODYNAMIC  STRESS. 
(New  Mexico  State  University,  Las  Cruces,  New  Mexico) 


ABSTRACT:  Current  research  studying  psychological  correlates  of  biodynamic  stress 
at  Holloman  AFB  suggests  several  methodological  problems.  An  outline  of  the 
methodological  approach  being  used  and  concurrent  problems  will  be  discussed. 
Comparisons  of  performance  on  various  psychological  tests  prior  to  and  immediately 
after  experiencing  different  "S"  stress  on  sled-run  impact  are  being  studied. 
Over-all  performance  changes  fol lowing  six  months  of  biodynatnic  stress  will  be 
measured.  Discussion  of  five  subjects,  exposed  to  over  500  cumulative  "G"  stress 
will  be  discussed  in  terms  of  their  test  performances.  (Aerospace  Medicine  34(3)* 
251,  March  1963)  - ^ 
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Cragun.  M.K.  ,  ed .  1962  ,  THE  FIFTH  STAPP  AUTOMOTIVE  CRASH  AiN’D  FIELD 

DEMONSTRATION  CONFERENCE .  SEPT.  lA-j^,  1961. 

(Minneapolis:  University  of  Minnesota,  1962) 
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Craig,  P.  H.,  K.  R.  Coburn,  R.  F.  Gray,  &  E.  L.  Beckman  1960  THE  PATHOLOGICAL 
CHANGES  PRODUCED  IN  LARGE  PRIMATES  EXPOSED  TO  HIGH  POSITIVE  G  WHILE  LMMERSED 
IN  A  WATER  CAPSULE.  (Paper,  31st  Annual  Meeting  of  the  Aerospace  Medical 
Association,  Americana  Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 


ABST^CT:  The  biological  changes  which  resulted  when  large  primateswere  exposed 
to  high  positive  G  while  immersed  in  a  sealed,  water-capsule  have  been  evaluated 
by  standard  clinical  methods  and  by  the  use  of  gross  and  microscopic  pathology 
techniques.  The  findings  from  these  studies  will  be  presented. 
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Craig,  R.  3.  E  J.  E.  Colleary  1961  EVALUATION  OF  THE  TE-15  and  TM- 19 
RUNVAY  AFJIESTING  GEARS  WITH  CARRIER-BASED  AIRPLANES.  (Naval  Air  Test 
Center,  Patuxent  River,  Md.)  Uroj .  TED  No.  PTR  RSSH-31001,  Serial 
No.  FT2221-263,  August  1961.  ASTIA  Doc.  No.  AD-264  588. 

ABSTRACT:  Seventy=four  arrestments  were  performed  into  the  TE-15, dual 
engine,  rotary  brake,  nylon  tape  arresting  gear  located  at  Edwards  aF?. 
California.  .Model  A4D,  F8U,  and  F3H  airplanes  are  compatible  for  power- 
on  landings  at  engaging  speeds  up  to  170  kt.  The  model  A3D  airplane  at 
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(.Auth.or) 
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Crar.e.-,  R.L.  1961  SOfE  NEW  NEUROPHYSIOLOGIC  STUDIES  ON  MOTION  SICKNESS 
ITS  THERAPY.  (Paper,  1961  Miceting  of  Aerospace  Miedical  Association, 

Chicago,  April  24-27) 

ADSTR.\CT;  This  study  is  concerned  with  determining  the  locus  of  efi-.ct  of 
various-  anti-motion  sickness  drugs.  Although  a  number  of  currently  available 
preparations  have  dem.ons  t  rab  lo  propiiylactive  effects  against '  mot  ion  sickne.ss, 
little  is  known  of  the  locus  of  their  effect  in  the  systems  mediating  autonomic  , 
responses  to  vestibular  s  t  im.ulaf  ion .  If  the  vestibular  nerve  and  ni.olei  arc 
affected,  then  intravenous  adm.inistrat  ion  of  these  drug.s  should  miodify  the 
responses  of  single  colls  in  the  vestibular  nuclei  to  standard  electrical  stir.u- 
lation  of  the  Eight  Nerve  in  decerebrate  and  dt  cerebe  1  late  cat.  Po.-,itive  re.sults 
will  indicate  that  administration  of  these  drugs  to  flying  personnel  m.ust  be 
considered  carefully  from  the  point  of  view  of  effects  on  other  vestibular  re¬ 
sponses,  including  spatial  disorientation.  (.Aerospace  Medicine  32(3):277, 

March  1961) 
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Crampton,  G.H.  1958  iTISTIBULAR  PHYSIOLOGY  A.ND  RELATED  PAJl/OIET.ERS  IN  ORBITAL 

FLIGHT.'  (Paper  read  at  Symposium  on  "Possible  Uses  of  Earth  Satellites  fur 
Life  Science  Experiments",  W'shington,  D.C.,  14-17  May  195S) 
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Crampton.  G.H.  1960  EFFECTS  OF  THE  AROUSAL  REACTION  ON  NT-STAGMl'S  ILMIITUaTION 
IN'  CATS.  (U.S.  Army  Medical  Research  Laboratory,  Fort  Knox,  Ky.) 

AI-aiL  Report  No.  434,  24  Aug.  1960.  ASTIA  AD  242  7S6. 


ABSTPwACT :  The  purpose  of  this  experiment  is  to  examine  the  habituation  or 
decrem.ent  of  ocular  nystagmus  found  with  repeated  angular  acceleration  of  an 
anim.al  in  total  darkness  and  to  relate  this  decrement  to  the  anim.al's  state 
of  alertness  or  arousal.  It  was  found  that  habituation  of  nystagmus  can  be 


af  t  t’nu.iL  ( (i  ‘^y  alertii-.,;  ;hr  wi;.h  :-.i)unds  .  However,  neither  occasional 

alertiny  !y  auditory  i.ti'uli  nor  a  continuous  alert"-  s  sustained  by  cutaneous 
electric  shock  prevent  habituation  {ro;r  occurruig.  rurthermore,  drowsiness  of 
of  an  aninail,  as  indicated  by  o lect roen'epha lograph ic  analysis,  is  not  the  only 
variable  responsible  for  a  decrement  of  ays t agraus .  Other  factors,  not  yet 
identified,  niust  be  of  importance. 
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Crampton,  C.ll.  1961  ■  IMblTUAT lOM  OF  VZSTIBOLAR  NYSTAGl^US  IN  THE  CAT  DURING 

SUSTAINED  AROUS/dL  F.RODUCED  BY  D-i\MPii£T.\MINE . 

(U.S.  Army  Medical  Research  Lab.,  Ft.  Knox,  Ky.)  Report  No.  488. 

ASTIA  AD  2o3  268. 

A 'ISTruACT  :  Tiiebo  observations  we  re  '  des  igned  to  determine  if  habituation  of  ocular 
nys t  .'ry.rus  in  t^ua!  darlsness  would  occur  when  cats  were  maintaiiied  in  .3  continuous 
state  of  arousal  with  d-amphetamine  sulfate. 

Ampliet  ar'.ic.a  served  to  increase  nystagmic  output  of  the  drug  group  by  nearly  60 
por  cent  over  that  of  the  control  group,  but  the  drug  group  showed  a  habituation 
that  was  equal  in  magnitude  to  that  of  the  control  group. 

A  loss  Of  nystagmic  output  does  occur  in  cats  that  cannot  be  attributed  simply 
to  a  loss  of  generalized  arousal.  Other  factors  must  be  of  importance  to  the 
habit uat ion  process.  Two  factors  that  have  been  proposed,  (a)  learning,  and 
(b)  fatigue  of  sensory  and  neural  structures,  are  discussed. 
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Crampton,  G.  H.,  W .  J.  Schwam  1961  TURTLE  VESTIBULAR  RESPONSE.*^  TO  ANGUIw^R 

ACCFLERATION  WITH  COMPAR.'iTl VE  DATA  FRO.M  CAT  AND  MAN.  (Army  Medical  Research 
U«b.,  Furt  h  >y,  K,.,  rr-Je-r  No.  6vq^.?-  "d,  .\STTA  AD-2':'= 

•  879L 

ABSTRACT;  Under  conditions  in  which, visual  cues  were  virtually  eliminated,  the 
box  turtle  (Terr.ipene  c.  Carolina)  responded  to  angular  acceleration  with  a 
deviation  of  the  head  graded  according  to  the  intensity  and  duration  of  the 
stimulus.  The  head-turning  continued  throughout  an  acceleration  and  a  subsequent 
deceleration  served  to  return  the  head  toward  its  normal  central  position. 
Haoituation  did  not  occur,  nor  could  a  vestibular  ocular  nystagmus  be  recorded. 

A  similarity  was  found  between  the  turtle  head  turning  response  and  the  slow 
phase  of  ocular  nystagmus  of  cat  and  of  man.  (AUTHOR) 
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Crti’"ptv  !i,  n  .  1;  .  W.  .J  .  jchi-a-i  I'v  !  T 

ANGb'I.'iK  A(:(:[-.l.i;R.\TlC.G  with-  CiXU’Aiu'.TIV!. 
(USA  Kcbi'arcti  I. ah,,  Fort  -'nex. 

Task  C6 ,  Kop.  471,  April  1961. 


GKTLF  vi-'sTi nt'ivVk  Ki;.sro:;sFS  to 
n.iTA  FRC!M  CAT  Al.'D  MAN 
y.y.)  USAMRL  Proj.  6X93  25  GO 


AESTK.\CT;  To  oxanire  responses  of  the  turtle  (Terrapene  c.  rarolina)  to 
an.’ular  acceleration,  four  turtles  were  subjected  to  a  serie.s  of  calibrated 
angular  accelerations  in  the  horizontal  plane  designed  to  survey  the  relevant 
features  of  the  head  movement  response  to  vestibular  stimulation.  In  addition, 
an  exar.iination  was  made  for  ocular  vestibular  nystagmus.  Finally,  the  head 
response  was  compared  with  representative  records  of  ocular  nys tagmus . f rom 
a  cat  and  a  man.  Recomjncnda tions  were  made  concerning  the  usefulness  of  the 
turtle  ,for  studying  vestibular  effects  of  accelerations  existing  during  orbital 
space  flight.  (Tufts) 
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Crampton,  G.  H.,  &  W.  J.  Schwam  1961  EFFECTS  OF  AROUSAL  REACTION  ON  NYSTAGIX'S 
HABITUATION  IN  THE  CAT.  American  J.  Phvsiologv  200(1 ):29-33 
NOTE:  Reel  7,  Flash  7,  Item  10 

ABSTR.\CT:  The  effects  of  the  arousal  reaction  on  the  reduction  or  habituation  of 
nystagm.us  in  unancsthet ized  cat  repeatedly  rotated  in  darkness  were  determined. 

A  reduction  in  nystagmus  was  correlated  with  drowiness  as  indicated  by  the  ek.ctrc 
encephalogram,  but  alerting  an  animal  by  sounds  occasioned  only  a  tem.porary  and 
partial  recovery  of  nystagmus.  Further,  a  continuous  arousal  sustained  by 
cutaneous  electric  shock  stimuli  did  not  prevent  habituation.  It  is  concluded 
that  drowsiness  or  reduction  of  alertness  is  not  wholly  responsible  for  the 
nystagmic  reduction  and  that  other  factors,  not  yet  identified,  play  a  powerful 
role.  (AUTHOR) 
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Crampton,  G.  H.  1962  EFFECTS  OF  VISUAJ.  EXPERIENCE  ON  VESTIBULAR  NYSTAGIIUS 
HABITUATION  IN  THE  CAT.  (US  Army  Medical  Research  Lab.,  Fort  Knox,  Ky . ) 

Kept.  No.  547,  13  Aug.  1962 

ABSTILVCT:  Separate  groups  of  ten  cats  each  were  exposed  to  three  specific  varieties 

of  visual  e.xperience  during  a  series  of  angular  accelerations,  and  then  compared 
on  a  test  trial  in  darkness  to  three  control  groups  of  ten  cats  each  that  had  receiv'd 
the  sam.e  acceleration  experience  but  without  concomitant  visual  stimulation. 

Animals  were  maintained  in  a  high  state  of  arousal  with  d-ampb.etamine.  Electro- 
oculographic  recordings  shewed  that  the  ny-tagmic  response  decrement  was  prominent 
for  all  six  groups  and  that  the  visual  experience  neither  hastened  nor  slowed  the 
habituation  process.  (AUTHOR) 
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Crampton,  G.  H.  1962  EFFECTS  CY  VISUAL  EX.  S  ii'N’CE  ON  VESTIBULAR  NYSTAGML'S 
ISvElTUATxON  IN  Tli£  CAT. 

Acta  Otolaryr.i;  (S  toe  kiio  Im)  55:516-!)26,  Nov.-Dee.  1962. 
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Crampton  ,  G.F.  and  V.’.J.  Schw.a.n  1962  TU.RTLE  VESTIBULAR  RESPONSES  TO  .4NGU1AR 
ACC.SLE1C'TI0N  WITH  C’O.  AAR.\T1VE  DATA  FROM  CAT  AND  MAN 
Joprn  1  ..I  L  Comn.ira  t  i  ve  6  Phys  iolo,v;ical  Psychology.  55:315-321 

ABSTiC'.CT:  UnCci  conditions  in  which  visual  cues  were  virtually  eliminated, 

the  box  turt.o  (Tor r.ij-.one  c_.  c.arolina)  responded  to  angular  acceleration  with 
a  devi„iion  oi  ti  e  head  ^jraded  according  to  the  intensity  and  duration  of  the 
stinuU.s,  The  head- turning  continued  throughout  an  acceleration  and  a  subsequent 
deceleration  served  tc  return  the  head  toward  its  normal  cen tral. pos i t ion . 
Habituation  did  not  occur,  nor  could  avestibular  ocular  nystagmus  be  recorded. 

A  similarity  was  found  between  the  turtle  head-turning  response  and  the  slow 
phase  of  ocular  nystagmus  of  cat  and  of  man. 
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Cramptc.i,  G.  H  .  1962  DI  WiCTlOlAL  lymATANCF  DR  VESTIBULAR  IPfSTAGMUS  IN  CAT 

FOLLOWING  RFFFATUH  LTi IDI Ki.lCTIONAL  ANGULAR  .AeCELEKATICN. 

(U.  o.  Army  Medical  Research  Lab.,  Fort  Krox,  Ky . ) 

Project  No.  6X99-28-001,  Report  No.  529,  J.in.  22,  1962.  ASTIA  AD  272  380 
Also  sec  Acta,  Otolaryng.  (Stockholm)  55:41-48,  July-August  1962. 

ABSTl-ACT:  Cats  were  subjected  to  schedules  of  angular  accelerations  to 
del' mine  if  a  narked  nystagmic  habituation  to  3  :celerations  of  one  direction 
would  "  trans  f-:  r"  and  tb.us  cause  a  reduced  nystae.us  to  accelerations  of  the 
•'---ni--  '' '■ ’-ec  tion .  All  testing  was  in  total  darkne*""  and  animals  were 

...eu  111  a  state  of  continuois  arousal  with  d-amphetarnlne .  It  was  found 
that  habitu.ition  does  not  transfer,  that  nystagmus  in  the  untested  direction 
remains  undiminished,  and  that  3  directional  imbalance  is  the  result. 
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Cram;.'-'  1,  i:.'  .  !"u2  DIaLCTIONAL  I.MLAL'.NCE  OF  VESTlBUlaXR  NYSTAGMUS  IN  CAT 

F.  .,LC  .i.:C  XI.PFATLD  UN lUlKiiCTlONV.L  ANGUL.\R  ACCELERATION 
Act.;  -).oL.::-v.iuoUvtica,  55:41-43  Ju  ly  Aug.  ,  1962 


ASS'. ...  ^F.';  C  .ts  were  subjected  to  schedules  of  angular  accelerations  to  determine 
if  a  rked  nystagmic  iial)i  tuation  to  accelerations  of  one  direction  wo'-ld 
"tran..;er"  unu  thus  cau.se  a  reduced  nystagmus  to  accelerations  of  the  opposite 
direction.  .All  testing  was  in  total  darkness  and  animals  were  maintained  in 
a  st.^te  OI  continuous  arousal  with  damp’ e  tami  ne .  It  was  found  that  habituation 
does  not  transfer,  that  nystagmus  in  the  untested  direction  remains  undiminished, 
■'UTd  that  a  uirectional  imbalance  is  the  result. 
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Crar.r..' r  <  ,  '  .  I  .'I'.'LL'-'  f.KOSS  PA  > .  AjLiViY  Of  R/VTI' 

Pv^Sl’iIVK  AND  ;.^CAT:v::  P.iRCPS  Ol  AwC:s;LLR.AriON'  (Nav^l  Air 
Jo:, ns  Vi  lit.  Pa.)  NADC -M.V- 10  ;  AiriA  AD-3<>  424 


EXPOSED  TO 
Dt ve lopncn  t 


C  tr 


AESTT.\CT:  In  a  study  of  ti.e  lethal  levels  of  stress  acceleration,  269  male 

albino  rats  were  subjecteQ  to  various  combinations  of  magnitude  and  duration  of 
.positive  or  negative  G  stress.  The  we  .ghts  of  the  rats  ranged  from  169  to  336  g. 
Centrifuges  with  arms  3  and  8  ft.  in  radius  were  'used.  Data  on  the  mortality  and 
gross  pathology  of  the  anim.al.*^  are  presented.  Strength-duration  curves  and 
mathematical  formi^lae  are  included.  The  mir.imum  Survival  time  (1C07<,  survival) 
was  attained  at  35  positive  G,  and  the  infinite  survival  (the  force  at  which  the 
time  factor  ceases  to  be  significant  in  the  response)  was  at  12  positive  G.  The 
spread  of  these  values  was  s'narply  decreased  for  negative  G:  the  minimum  survival 
time  was  reached  at  about  15  negative  G  while  the  stre-^  tolerated  for  an  infinite 
was  about  3  negative  G.  Anoxic  anoxia  was  postulated  as  the  immediate  cause  of 
death  due  to  acceleration  stress.  (ASTIA) 
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Cranmore.  D.  1954  LETHAL  LEVELS  AND  GROSS  PATHOLOGY  OF  RATS  EXPOSED 

TO  POSITIVE  AND  NEGAri'.T:  FORCES  OF’  ACCELERATION  . 

(U.S.  Naval  Air  Development  Center,  Aviation  Medical  Acceleration  Lab.,, 
Johnsville,  Pa.)  Report  No.  NADC-MA-5410,  30  July  1954. 

ASTIA  AD  39424 


ABSTRACT:  T'*'c  hundred  and  sixty-nine  male  albino  rats  were  subjected  to 

varioi's  combinations  of  magnitude  and  duration  of  positive  or  negative  G 
stress.  Data  on  the  mortality  and  gross  pathology  of  the  animals  are 
presented . 

Strength-duration  curves  and  mathematical  lorm.ulae  are  presented  to  exuress 
the  probability  of  survival  for  male  albino  rats  in  terms  of  duration  of 
exposure  and  magnitude  of  acceleration. 

Significant  values  of  G  stress  arc  defined  on  a  basis  of  a  constant  'minimum 
survival  time,"  and  on  a  basis  of  "infinite  surviva 1 ,  "where  time  ceases  to.  be 
a  significant  factor  in  mortality  from  G  stress. 

Anoxic  anoxia  is  postulated  as  the  itmediate  cause  of  death  due  to  accelera¬ 
tion  stress.  This  hypothesis  is  examined  in  relation  to  gross  pathological 
findings  and  to  tim.e  factors. 
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A  rObT-MORTE';  STUDY  OF  RXFSUS  MONKEYS  (M.\C.\CA  MIJ.ATTA)  AT 

s[;;gle  or  repe.vted  exposu:t;  to  negative  acceler.\iig:; . 

lopr.-eii  t  Xtr’  K,”  Johns vll  ItM,  T’aT  )  MADC-KA^- 55C4T  26^Ma>  1955 
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P'.i'bi  t..  D  i'.Y  S'i  ki  S  j  Cip  ACCLl  '-ibM'ION. 
■  v  1 1 1- ,  I’u  .  /  rrojfct  bY-'.  bO!  )  00  3U6; 


AI.ST'v  \CT ;  Twinty-tw)  rhosu.s  -i.r.koys,  v.Itn  appropr  iatc  controls,  were  subjectfd 
to  luA'itivc  acceleration  lor  one  or'  ir*ire  e.^posurcs  at  leveLs  of  12,  32,  or  40  G 
and  killed  15  ndniites  to  VO  days  later.  Lesions  of  the  brain  that  mi,;iit  be 
aitributeu  to  acceleration  were  liir.ited  to  occasional  microscopic  hemor  rliagc  s , 
rodcrate  ederu  and  scattered  loci  of  coll  loss.  These  were  found  in  less  than 
half  of  the  animals  and  occasionally  in  controls  also.  Thus  the  changes  in  func 
lion  of  tlic  cdntr'.i  nervous  system  that  follow  exposure  to  negative  G  cannot  be 
attributed  to  vascular  accidents.  Neither  do  current  histological  techniques 
reveal  .hange  in  morphology  tliat  can  be  related  to  changes  in  function. 


Animal;,  subjected  repeatedly  .to  negative  acceleration  developed  increased  toler¬ 
ance  as  indicated  by  lessening,  of  peripheral  hemorrhage  and  edema,  and  of  the 
shock-like  state  induced  by  acceleration.  These  changes  were  accompanied  by  en- 
largem.i  nt  of  the  adrenal  cortex  and  suggest  that  tolerance  to  acceleration  may  be 
increased  by  appropriate  schedules  of  conditioning. 
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Cr..n;.  >v.  .  J .  ,  4  !!.  L.  Ratcliffo  1956  A  STUDY  OF  ADAPTATION  TO  ACCELERATiOiN  Wilh 

1V..2L  .'u.'D  CL'IiiEA  PIGS  AS  TEST  jMilMiiLS  .  (Naval  Air  Development  Ctr  . ,  Johnsville 
■  ?a.)  ;;.\DC->A-5602;  ASTIA  AD-90  233 

AbSTiLiCT :  E;<;H’rimi.  nt  s  wore  conducted  to  explore  the  possibility  of  increasing 

loUrance  ta  acceleration  stress  by  developing  appropriate  schedules  of  condition¬ 
in’,.  Guin.ea  pigs  an.d  rats  were  subjected  reoearedly  to  negative  acceleration  at 
levels  tliat  produi.’td  temporary  loss  of  balance  and  respiratory  difficulty,  facial 
edem.i  .nd  In-morrh.iges  from  the  no.se,'  eyes,  and  ears.  Th.ese  signs  decreased  in 
t;  lyn  i.tuiie ,  and,  in  son.o  instances,  disappeared  completely  as  the  schedule  continued 
OlIki'  eigr.:.  of  increased  tolerance,  and  evidence  of  slight  to  moderate  adrenal 
cortical  hypertrophy,  led  to  the  conclusion  that  the'  animals  were  undergoing  adap¬ 
tation  to  acceleration  stress,  and  that  increased  activity  of  the  adrenal  cortex  is 
a  factor  in  this  process  .  (AUTHOR) 
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Cranv.or.  ,  D  ’956  bklLWIOR,  IDRTAIITY,  AND  GROSS  PATHOLOGY  OF  R/iTS  UNDER 
ACCllLlNLVriVE  STRESS.  .1 .  Aviation  >k  d .  27(2)  ;  131-140,  April  1956 

.■M1STN.\C i :  iS/o  hundred  and  sixty-nine  r.i.ilc  albino  rats  were  subjected  to 
various  co;  :'a  Liia  tions  ot  m.icni  Lude  and  duration  of  positive  or  negative  g 
stre;;.;.  Pita  on  the  mortality  and  gross  pathological  findings  of  the  aniir«ils 
ar^’  .res.iUed.  S  tren;.;  til-dura  t  ion  curves  and  mathematical  formulae  are 
prv'soni.  to  express  the  probability  of  survival  of  male  albino  rats  in  terms 
of  (.iara  ^ ;  o.’.  oi  ixi>o.sure  and  r.iagnituue  of  acceleration  stress.  Significant 
v.'.h.es  ...  p  s’,.res.s  are  defined  on  a  basis  of  a  constant  minimum  survival 
L.  .e,  .:,.d  on  a  basis  of  "infinite"  survival,  where  time  ceases  to  be  a  signi¬ 
ficant  factor  in  r.iortality  from  g  stress.  This  hypothesis  is  examined  in 
■r.  lit  ion  to  the  gross  pathological  findings  and  to  time  factors. 


Crash  Injury  Research  1950  HlTMu,’  TOLERAl.'OE  (jF  CRASH  DECELERATION 

J1  Jan.  1950  (Crash  Injury  Research,  Cornell  L'.iiversity  Medical  College) 

ABSTRACT:  The  acce le rat  ion -dece lerat ion  .research  at  Edwards  AFB,  in  which 

volunteers  withstood  decelerations  of  35  g  without  injury,  is  discussed  with 
reference  to  cabin  structure  and  body  supports.  A  review  of  the  campaign  for  the 
shoulder  harness  is  included. 
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Craven,  C.  W.  &  E.  L.  Cole  I960  MANNED  SPACE  OPERATIONS 

In  Vistas  in  Astronautics--1960.  Volume  III,  Proceedings  of  Third 
AFOSR  Astronautics  Synposium,  Los  Angeles.  Calif.  .  October  12-14,  1960. 
(Society  of  Automotive  Engineers,  Inc.,  New  York,  N.  Y.)  Pp.  83-84. 
October  1960. 

ABSTRACT:  A  brief  review  is  given  of  some  of  the  activities  am!  problems 
of  manned  space  operations.  Acceleration,  weightlessness,  isolation, 
work  cycles,  radiation,  restraint  and  support,  and  ecological  systems  are 
pointed  out  as  areas  in  which  intensified  research  is  needed.  (Tufts) 


Creer,  Brent  Y.,  llarald  A.  Sredal  6  Rodney  C.  Wingrove  1960 

CD.’TRIFUCE  STCDY  OF  PILOT  TOLEfyiNCE  TO  ACCELEP^ATION  AND  ITIE  CFF'ECTS  OF 
ACCLLLRXTION  ON  PILOT  PLrvI'ORlliNCL 

(National  Aeronautics  and  Space  Administration,  Wash.,  D.  C.) 

NASA  TN  D-337  November' 

ASTLV  AD:  245  411;  NASA  N62- 70911 

ABSTR'.CT:  T’..-.  ..ir  i.'’o;,  s  r  so  nv' H  'hc-re  could  Le  marked  de_. eases  in 

pilot  tracking  performance  with  incrcn.ses  in  the  magnitude  of  the  '  impressed 
acce  lera  t  ..ons  .  Pilot  comments  indicated  that  in  order  to  have  the  same  level 
of  control  over  the  vehicle,  andinerea.se  in  the  vehicle  dynamic  st.ability  is 
required  with  increases  in  the  magnitude  of  the  acceleration  impressed  on  the 
pilot.  It  appears  that  a  great  deal  of  additional  research  work  is  warranted 
in  investigating  the  effects  of  sustained  acce  lerat  ion.s  on  the  pilot  perform¬ 
ance  .  .  ,  ' 

The  study  indicated  quite  clearly  the  improvement  in  tolerance  to 
acceleration  ti;".es  which  can  be  realized  thrt'u ’,h  relatively  m.inor  improve¬ 
ments  in  the  pilot's  restraint  system.  It  would  appear  that  with  a  suitable 
restraint,  the  pilot's  tolerance  to  cyehalls-out  accelerations  can  be  made 

equal  to  his  tolerance  to  eye-balls-in  accelerations.  It  is  suggested  in 


391 


thli  study  that  more  meaningful  tolerance  to  acceleration  times  may  be  obtained 
by  using  highly  trained  and  highly  motivated  test  subjects,  as  exemplified  by 
the  test  pilot. 

Finally,  pilot  comments  indicated  a  unanimous  preference  for  the  two-axis 
class  of  s...de  controller  over  the  three-axis  class.  The  pedal  controls  used 
in  this  study  resulted  in  effective  yaw  control  for  most  acceleration 
fields  of  this  investigation. 

The  experimental  setup  consisted  of  a  flight  simulator  with  a  centrifuge 
in  the  control  loop.  The  pilot  performed  his  control  tasks  while  being  subjected 
to  acceleration  fields  such  as  might  be  encountered  by  a  forward-facing  pilot 
flying  an  atmosphere  entry  vehicle.  Information  was  obtained  on  the  combined 
effects  of  complexity  of  control  task  and  magnitude  and  direction  of  acceleration 
forces  on  pilot  perform.ance .  Boundaries  of  human  tolerance  to  acceleration 
were  established-  A  comparative  evaluation  was  made  of  the  three-axis  type 
of  side-arm  controller  and  the  two-axis  type  in  combination  with  toe  pedals 
for  yaw  control. 
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Creer,  B.Y.  1962  INFLUENCE  OF  SUSTAINED  ACCELERATION  ON  CERTAIN  PILOT- 
PERFORMANCE  CAPABILITIES.  (Paper  presented  at  33rd  annual  meeting  of 
the  Aerospace  Medical  Association,  9-12  April  1962,  Atlantic  City) 

ABSTRACT:  The  NASA  has  a  continuing  study  of  the  effects  of  large  acceleration 
forces  on  the  pilot  of  a  manned  orbital  or. space  vehicle.  The  objectives  of 
these  studies  have  been  to  investigate  the  effects  of  acceleration  on  the  pilot's 
ability  to  perform  the  required  tasks  and  on  the  effects  of  acceleration  on  the 
physiological  processes  of  the  pilot.  These  projects  have  been  carried  out  using 
the  Aviation  Medical  Acceleration  Laboratory  Centrifuge,  U.S.  Naval  Air  Develop¬ 
ment  Center,  Johtisville,  Pa.  The  experimental  setup  consisted  of  a  flight  simu¬ 
lator  with  the  centrifuge  in  the  control  loop.  In  previous  Ames  Research  Center 
experiments,  the  influence  of  acceleration  force  fields  up  to  7  g  on  the  pilot's 
ability  to  perform  were  Investigated.  In  experiments  which  have  recently  been 
completed,  the  subject  pilots  have  performed  -roi  - ’sks  while  being  subjected 
t..  ration  futces  up  tu  1h  g  for  the  "eyeoalls  out"  directions,  and  9  g  for 

the  "eyeballs  down"  g  field  direction.  The  followiiig  specific  results  obtained 
to  date  from  these  research  investigations  will  be  presented  and  discussed: 

1.  Time  tolerance  to  acceleration  boundaries  which  are  believed  to  apply  to  the 
test  pilot  populati'n  will  be  presented.  These  boundaries  were  derived  by 
measuring  the  longest  periods  of  time  a  test  pilot  can  manually  control  a  given 
simulated  vehicle,  with  no  marked  deterioration  in  his  performance  while 
immersed  in  a  spe-'ifi.J,  nearly  constant  elevated  g  field.  ,  (2)  In  these 
centrifuge  investigations,  an  index  of  pilot  performance  was  obtained  by 
having  the  pilot  track  a  randomly  driven  target  while  flying  the  simulated 
vehicle.  The  effect  of  acceleration  on  the  pilot's  ability  to  track  the 
target,  as  a  function  of  the  length  of  time,  the  magnitude  and  the  direction 
of  the  applied  g  field  will  be  presented.  Information  will  also  be  given  on 
the, maximum  g  beyond  which  the  pilot  could  not  be  expected  to  manually  control 
the  simulated  space  vehicle.  (3)  Data  have  been  obtained  on  the  influence  of 
rate-of-onset -accelerat ion  on  pilot  perfcrmance,  and  on  the  pilot's  time- 
tolerance  -to  -acce  lerat  ion  .  These  data  will  be  presented  and  discussed  in  terms 
of  the  maximum!  rat e -o f -onset -o f -acce I erat ion  which  will  be  encountered  by  a 
vehicle  entering  the  earth's  atmosphere  at  parabolic  velocities. 


Cr#»well,  A.W.,  J.  Ernst  Ir.g  e.t  al.  l'^59  DURATION  OF  PROTECTION  AFFORDED  BY 

THE  PRESSURE  BREATHING  MASK,  PRESSURE  JERKIN  A-ND  ANTI-G  SUIT  COMBINATION. 

(RAF  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Meino .  117 

ABSTRACT:  The  protection  against  anoxia  at  56,000  feet  afforded  by  pressure 
breathing  at  60  mm  Hg  with  the  pressure  mask,  jerkin,  and  anti-g  suit  system  was 
investigated  usin^  the  Mk  21  demand  oxygen  regulator.  Experiments  demonstrated 
that  two  additional  stresses  are  applied  to  the  subject  during  pressure  oreathing 
with  this  system.  One  is  associated  with  the  discomfort  and  stimulation  of  the 
carotid  artery  baroreceptors  due  to  the  use  of  an  oronasal  mask  to  deliver  the 
pressure  to  the  respiratory  tract.  The  other  stress  is  that  of  anoxia  due  to  the 
use  of  an  int rapulmonary  pressure  of  126  mm  Hg  absolute  (alveolar  oxygen  tension 
of  approximately  50  mm  Hg).  This  pressure  breathing  system  cannot  be  relied  upon 
to  provide  adequate  protection  against  anoxia  if  the  period  of  exposure  exceeds 
30  seconds  at  56,000  feet  followed  by  a  descent  to  40,000  feet  at  10,000  feet  per 
minute.  It  is  recommended  that  the  pressure  breathing  mask,  pressure  jerkin, 
anti-g  suit  and  the  Mk  21  oxygen  regulator  combination  should  only  be  used  in 
aircraft  which  exceed  an  altitude  of  50,000  feet  by  a  small  margin  only  and  which 
can  descend  from  maximum  altitude  to  below  40,000  feet  rapidly.  (Author) 
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Crisman,  R.  B.,  &  C.  L,  Forrest  1957  HUMAN  FACTORS  IN  THE  DESIGN  OF  HIGH 

PERFORMANCE  AIRCRAFT.  (Paper, SAE  National  Aeronautical  Meeting,  April  1957 
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Crltz,  G.  T.,  F.  M.  Highly,  Jr.,  &  E.  Hendler  1963  DETERMINATION  OF  HUMAN 
TOLERANCE  TO  NEGATIVE  IMPACT  ACCELERATION.  PHASE  II.  (Paper,  34th  Annual 
Meeting  of  the  Aerospace  Medical  Association,  Stat ler-Hilton  Hotel,  Los 
Angeles,  Calif.,  April  29-May  2,  1963) 


SUMMARY  AND  CONCLUSIONS:  Under  the  design  conditions  of  this  study;  i.e.,  closed 
seat  angle,  rate  of  acceleration  prolonged  by  inhibiting  devices,  a  helmet  with 
restraining  devices,  and  a  restraint  system  as  modified  for  this  project,  healthy 
adult  subjects  could  tolerate  without  injury  14.5  plateau,  18.5  peak  impact  tail- 
ward  G  with  duration  of  60  milliseconds.  Rate  of  onset  of  subject  G  of  1540 
maximal  and  peak  subject  G  of  31.8  were  tolerable. 

Symptoms,  chiefly  of  the  central  nervous  system,  were  virtually  abolished.  Other 
symptoms  and  signs  were  fewer  and  less  dramatic.  No  cardiac  arrhythmias  were 
noted,  and  the  ride  was  "smoother". 

Evidence  is  offered  that  neck  stretching,  either  by  over  movement  of  the  head  or 
under  movement  of  the  shoulders,  may  have  produced  symptoms. 

The  mechanism  for  the  production  of  rebound  positive  G  was  undetermined  from  the 
present  study.  (AUTHOR) 
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Crocco,  G.  A.  1951  LK  S0??0HTA7.l'..^iZ  FISIOLOGICA  NEI  JtlSSILI  A  R£/\ZI0\E 
(Physiological  Endurance  and  Roci<et  Flight) 

L  'Aerotecnlca  (Rome)  55-59,  15  Feb,  1951 
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Crook,  J.M.  1963  RESEARCH  LEADING  TO  THE  ESTABLISHMENT  OF  PARAMETERS 

FOR  OMNI-DIRECTIONAL  RESTRAINT  AITt/CR  CONTAINMENT  FOR  PILOTS  IN  AIRCRAFT. 
(National  Textile  Research,  Inc.,  Raltlgh,  N.C.)  ASTIA  AD-400  920 


ABSTRACT:  Investigations  were  directed  toward  the  establ ishtaent  of  methods, 

utilizing  broad  woven  fabrics,  to  accept,  dissipate,  and  di'^rribute  impact 
shock  forces  such  as  would  be  developed  during  sudden  and  abrupt  changes  in 
acceleration  caused  by  crash,  high-speed  maneuvers,  and  operational  mal¬ 
function  of  various  types  of  airfraiaaa.  These  investigations  included  the 
following:  (1)  to  determine  the  feasibility  of  employing  broad  wove''  fabrics 

to  effectively  restrain,  contain,  and  omni-position  the  body  during  abrupt 
changes  in  acceleration;  (2)  to  determine  the  design  parameters  necessary  to 
provide  lineal  and/or  area  load  acceptance  of  restraint  garments;  (3)  to 
determine  the  fabrics  and  weave  constructions  best  suited  to  this  application; 
(4)  to  determine  the  fundamental  requirements  of  body  restraint  with  omni¬ 
directional  capabilities;  and  (5)  to  study  the  force  distributions  of  the 
fabric  as  it  relates  to  imparting  loads  to  the  body.  (Author)  I 
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Crosbie,  R.  ,  &  G.  Clark  1955  C,iM  DESIGNING  FOR  THE  HUTUN  CENTRIFUGE. 
(Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-5512 
18  Nov.  1955.  ASTIA  AD  86293. 


ABSTRACT:  A  mathematical  analysis  is  presented  for  designing  cams' which  control 
the  motion  of  the  inner  and  outer  gimbals  in  coordination  with  the  speed  of  the 
human  centrifuge  so  that  the  subject  can  be  aligned  with  the  resultant  accelera¬ 
tion  vector.  The  glmbal  system  consists  of  an  outer  gimbal  which  rotates  about 
a  horizontal  axis  perpendicular  to  the  centrifuge  arm  and  of  an  inner  gimbalj  and 
perpendicular  to  the  axis  of  the  outer  glmbal.  The  analysis  consists  of  the 
formulation  of  curves  which  represent  cam  contours  for  desired  resultant  accelera¬ 
tion  programs.  Various  G  programs  are  listed  with  their  respective  formulas 
A  method  is  described  for  accurately  reproducing  the  calculated  results  as  c 


contours.  An  illuminated  cam  layout  box  is  described  for  acc^  plottinjg  the 

cam  contours . 
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Crosbie,  R.,  C.  Clark,  R.  W.  Lawton,  J.  W.  Taylor,  &M.  Chianta  1955  ELASTIC 
PROPERTIES  OF  MAMMALIAN  TISSUE.  PHASE  V.  X-RAY  CINEFLUOROGRAPHY  (Naval  Air 
Development  Ctr.,  Johnsville,  Pa.)  Project  NM  001  100  315;  31  Dec.  1955 

ABSTRACT:  Densicometric  calibration  procedures  are  in  progress  to  allow  the  inter¬ 

pretation  of  density  changes  in  terms  of  organ  thickness  as  well  as  organ  position. 
Inoperative  Westinghouse  Fluorex  Image  Amplifier  and  Philips  X-Ray  Image  Intensi- 
fier  tubes  have  been  tested  for  electrode  dirplacement  and  glass  failure  under 
acceleration,  the  former  to  12.4  G  transverse  with  but  slight  reversible  electrode 
displacement  and  the  latter  to  9 .6  G  transverse  with  no  detectible  electrode 
displacement.  Neither  tube  broke.  Operative  tubes  are  not  yet  available  here, 
but  are  of  interest  in  order  to  reduce  the  x-ray  dose  to  human  subjects  by  a  factor 
of  ten  to  forty.  Measurement  correlation  has  been  achieved  between  the  x-ray  film 
frames  and  the  simultaneously  recorded  physiological  data.  Work  is  in  progress  to 
extend  such  measurements,  particularly  to  relate  the  x-ray  visualizations  to  other 
measurements  of  respiration  and  circulation.  Preliminary  measurements  and  computa¬ 
tions  have  been  made  of  the  elasticity  of  the  heart  supports  of  a  chimpanzee  under 
acceleration. 
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Crosbie,  R.,  &  C.  Clark  1955  DEVELOPMENT  OF  BIOLOGICAL  AND  RESEARCH  APPARATUS 
FOR  USE  IN  ACCELERATION  AND  DECELERATION  STUDIES.  (Naval  Air  Development 
Ctr.,  John.sville,  Pa.)  Project  NM  001  100  303;  31  Dec.  1955;  PHASE  II 

ABSTRACT:  The  mathematics  involved  in  the  calculation,  of  cam  contours  for  accel¬ 
eration  program  control  of  the  human  centrifuge  were  completed  at  a  much  earlier 
date  (1951).  However,  due  to  repeated  overhauls  on  the  outer  gimbal  and  the  main 
centrifuge  control  units,  the  completion  of  the  report  has  been  delayed.  The 
report  is  now  completed  and,  if  one  neglects  distortion  effects  on  the  response 
curves  (these  are  negligible  for  low  performance  runs),  methods  are  now  available 
which  enable  one  to  calculate  and  accurately  lay  out  cams  which  control  the 
notion  of  Che  inner  and  outer  gimbal  in  coordination  with  the  speed  of  the  human 
centrifuge  at  AMAL  in  order  to  control  the  resulta»it  acceleration  vector  with 
respect  to  the  subject. 
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Crosbie,  R.J.  1956  DIRECTIONAL  CONTROL  OF  ACCELERATIVE  FORCES  IN  CENTRIFUGE 
BY  SYSTEM  OF  GIMBALS. 

(Naval  Ai.r  Development  Center,  Johnsville,  Pa.)  NADC-MA-5608. 

See  also  J.  Aviation  Med.  27 (6) :505-511 ,  Dec.  1956. 

ABSTRACT:  A  two  gimbal  system  of  the  human  centrifuge  is  described  and  illus¬ 
trated.  In  human  centrifuge  studies,  by  suspending  the  subject  in  a  controll¬ 
able  double  gimbal  system,  as  compared  to  placing  him  on  a  freely  swinging 
platform,  the  following  beneficial  results  are  derived:  (1)  It  is  possible  to 
vector  out  the  tangential  acceleration  due  to  the  angular  acceleration  of  the 
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centrifuge  arm  by  proper  movement  of  the  inner  gimbal,  so  that  it  is  not  felt 
as  a  transverse  G  component  of  the  resultant  G.  The  oculogyral  Illusions  of 
the  gondola  tumbling  are  less  unpleasant  and  less  disorienting  than  the  oculo- 
Sinravic  Illusions  caused  by  the  rotating  resultant  G  vector  on  a  nongimbaled 
centrifuged  ride.  (2)  The  overshooting  and  oscillating  of  the  freely  swinging 
platform  are  practically  eliminated  by  the  tight  control  placed  on  the  outer 
gimbal  during  its  movement.  (3)  The  ability  of  the  gimbals  to  operate  singly 
or  in, combination  allows  for  a  great  variety  of  jostling  G  patterns,  typical 
of  uncontrolled  aircraft.  These  may  be  duplicated  as  often  as  necessary  to 
gain  a  statistical  evaluation  of  the  tolerance  of  the  average  pilot  under  such 
conditions.  (4)  Catapult  G  patterns  may  be  partially  reproduced  by  proper 
positioning  of  the  gimbals.  Valuable  information  for  a  preliminary  study 
on  the  catapult  can  therefore  be  obtained  prior  to  actual  catapulting, 
under  more  precise  control  conditions  and  at  a  much  reduced  cost  per  rtin. 

(5)  The  gimbal  system  may  offer  the  means  whereby  a  pilot,  with  the  aid  of 
suitable  instrumentation,  may  actually  control  his  own  ride  under  various 
conditions.  (SAM,  Brooks  AFB,  Texas) 
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Crosble,  R.J.  1956  UTILIZATION  OF  A  SYSTEM  OF  GIMBALS  ON  THE  HUMAN  CENTRIFUGE 
FOR  THE  CONTROL  OF  LTRECTION  OF  ACCELERATION  WITH  RESPECT  TO  THE  SUBJECT. 

J.  Aviation  Med.  27:505-511.  See  also  (NADC,  AMAL,  Johnsville.  Pa.) 

Rept.  No.  MA-5608,  Aug.  1956.  ASTIA  AD  107  772. 


ABSTRACT:  Advantages  of  a  centrifuge  which  utilizes  a  system  of  controllable 
gimbals  over  a  freely  swinging  platform  type  of  centrifuge  are  discussed. 
Particular  emphasis  Is  placed  upon  the  ability  of  such  a  system  to  eliminate 
transverse  and  lateral  components  of  the  resultant  acceleration  on  a  subject 
during  an  entire  G  run.  Although  this  elimination  0001*^  be  realized  at  the 
center  of  the  gimbal  system,  the  secondary  accelerations  produced  by  the  gimbal 
motion  itself,  which  exist  at  all  parts  of  the  subject's  body  remote  from  the 
center  of  rotation,  could  not  be  ignored.  However,  it  was  found  that  the  oculo¬ 
gyral  illusions  which  resulted  from  these  accelerations  were  less  disturbing  to 
the  subject  than  the  oculogravic  Illusions  which  occurred  on  the  freely  swinging 
platform.  Other  advantages  of  this  device  which  are  discussed  Include  the 
elimination  of  the  characteristic  oscillations  of  the  freely  swinging  platform 
and  the  addition  of  a  greater  variety  of  G  programs  to  centrifuges  in  general. 
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Crosbie,  R.  J.  1956  FORCES  DEVELOPED  ON  A  CAR  TRAVELING  RADIALLY  ALONG  A  MOV¬ 
ING  CENTRIFUGE  ARM.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA- 
5610;  ASTIA  AD -108  391 

ABSTRACTi  Equations  are  derived  which  enable  one  to  determine  the  forces  acting 
or.  a  car  traveling  radially  along  a  moving  centrifuge  arm.  These  forces  are  of 
interest  in  determining  the  feasibility  of  attaching  a  track  to  a  centrifuge  arm 
which  will  provide  a  device  for  producing  either  a  step  or  an  impulse  forcing  func- 


-  396 


tion.  Tilt:  author  concluded  that  the  Coriolla  luLCa  dev^.loped  on  a'radl«lly  okiv- 
ing  car  is  of  such  magnitude  as  to  make  this  method  of  producing  a  step  forcing 
function  extremely  difficult,  if  not  actually  unfeasible.  Under  certain  limiting 
conditions,  the  Coriolis  force  developed  on  this  radially  moving  car  may  be  can¬ 
celed  by  proper  control  of  the  angular  deceleration  of  the  centrifuge.  This  decel* 
eration  must  generally  be  of  such  magnitude  that  the  centrifuge  is  slowed  consid¬ 
erably,  and  hence  the  production  of  a  step  forcing  function  without  the  disadvan¬ 
tages  of  the  Coriolis  force  is  practically  impossible.  However,  a  definite  impulse 
forcing  function  may  be  produced  if  the  car  is  brought  to  rest  at  the  end  of  the 
track  on  the  centrifuge  arm  by  compressing  a  spring  of  known  force  constant.  This 
impulse  is  much  less,  however,  than  that  obtainable  by  a  typical  linear  accelerator 
or  ejection  seat  device.  (AUTHOR) 
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Croabie,  R.J.  and  F.  Gcllub  1959  A  STRESS  ANALYSIS  ON  THE  INNER  GIMBAL  DRIVE 
SHAFT  OF  THE  HUIIAN  CENTRIFUGE  FOR  VARIOUS  GONDOLA  LOADING  CONDITIONS. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 

NADC-MA-5901;  ASTU  AD  217  637. 

ABSTRACT:  Equations  are  derived  which  enable  one  to  predict  the  effect  of  load 
distribution  in  the  gondola  of  the  human  centrifuge  on  the  torsion  stress  of  the 
inner  gimbal  drive  shaft  under  various  dynamic  conditions.  Experimental  verifi¬ 
cation  of  these  equations  are  obtained  over  a  frequency  range  of  the  inner  gimbal 
from  0  to  l.l  cps  at  +  20°.  S iioultar.eous ly  the  centrifuge  acceleration  was 
Increased  to  a  12  G  level.  Analysis  of  these  results  indicate  that  additional 
loads  in  the  gondola  should  be  distributed  to  minimize  unbalanced  moments  about 
the  center.  The  extent  of  permissible  moment  unbalance  may  be  obtained  from  the 
equations  derived  herein.  In  smne  cases  this  requirement  may  necessitate  adding 
extra  weights  to  count er-balanci>  pay  loads.  (Author) 
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Crosbie,  R.J.  1959  THE  REQUIREMENTS  FOR  MODIFICATION  OF  THE  HUMAN  CENTRIFUGE 
FOR  HIGH  PERFORMANCE  AIRCRAFT  AND  SPACE  VEHICLE  SIMULATION  RESEARCH. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 

NADC-MA-5907.  ASTIA  AD  22?  000. 

ABSTRACT:  A  proposed  modification  program  for  the  human  centrifuge  at  the 
Aviation  Medical  Acceleration  Laboratory  is  outlined.  Specifications  are  given 
concerning  ceutrifuge  improvemehts  as  a  dynamic  simulator  for  space  vehicle 
studies  such  as  the  X-15  and  Mefeury  Project  and  for  g-tolerance  and  performance 
investigations.  A  proposed  100  g  capability  for  the  centrifuge  is  discussed  and 
an  interchangeable  capsule  concept  is  explained.  Also  presented  are  th®  detailed 
requirements  for  the  complete  program  along  with  criteria  for  a  feasibility  study 
of  the  proposed  modifications.  (Author) 
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Crosbie,  R.J.  1960  EXPLICIT  EXPRESSIONS  FOR  THE  ANGULAR  ACCELERATIONS 

AND  LINEAR  ACCELERATIONS  DEVELOPED  AT  A  POINT  OFF  CEOTER  IN  A  GONDOLA 
MOUNTED  WITHIN  A  THREE  GIMBAL  SYSTEM  ON  THE  END  OF  A  MOVING  CENTRIFUGE 
ASM.  (  U.S.  Naval  Air  Development  Center,  Johnavtlle,  Penn.) 

NADC-MA-6034,  ASTIA  AD-248  216 

ABSTRACT:  That  a  gondola  mounted  within  a  controllable  three  gimbal  aysteta 
on  the  end  of  a  moving  centrifuge  arm  has  the  capability  of  providing  a  more 
realistic  flight  simulation  than  is  possible  with  a  two  gimbal  system  has 
generally  been  conceded.  The  Human  Centrifuge  at  the  Aviation  Medical  Accelera 
tion  Laboratory  is  being  modified  to  provide  a  third  gimbal  (yaw)  to  its 
present  roll  and  pitch  gimbal  system  also  envisions  a  gondola  mounted  within  a 
three  gimbal  system. 

This  paper,  although  it  does  not  offer  any  direct  solution  to  the  control 
problem,  does  provide  equations  which  will  enable  one  to  calculate  both  the 
angular  accelerations  and  linear  accelerations  developed  at  a  point  off  center 
of  the  gondola  as  a  consequence  of  various  combinations  of  gimbal  motions 
Superimposed  upon  the  centrifuge  motion.  Grosswald  (2)  has  developed  the 
equations  for  a  two  gimbal  system  and  much  of  his  notation  is  used  in  this 
paper. 
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Crosbie,  R.J.  1961  MODIFICATION  OF  THE  HUMAN  CENTRIFUGE  AT  THE  AVIATION 
MEDICAL  ACCELERATION  LABORATORY:  PROGRESS  REPORT  CONCERNING. 

(Naval  Air  Development  Center,  Johnsville,  Fa.)  NADC-MA-L6101;, 

ASTIA  AD  251  947. 


ABSTRACT:  This  report  includes: 

McKieman-Terry  Corp.,  Dover,  N.J.,  "Johnsville  Naval  Air  Development 
Center  Human  Centrifuge  Modification  Program,  (Job  No.  19042)."  Technical 
Progress  Reports  No.  1-6,  Contract  N62269-825,  31  Aug.  1960  -  21  Feb. ,1961. 

A  proposed  modification  program  for  the  human  centrifuge  at  the  Aviation  Medical 
Acceleration  Laboratory  is  outlined.  Specifications  are  given  concerning  cehtri 
fuge  improvements  as  a  dynamic  simulator  for  space  vehicle  studies  such  as  the 
X-15  and  Mercury  Project  and  for  G-tolerance  and  performance  investigations.  A 
proposed  100  G  capability  for  the  centrifuge  is  discussed  and  an  Interchangeable 
capsule  concept  is  explained.  Also  presented  are  the  detailed  requlreawnts . 
(Author) 
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Cross,  A.G,  &  J.  Ball  1943  SUBCONJUNCTIVAL  HAEMORRHAGE  CAUSED  BY  ACROBATIC 
FLYING 

Lancet.  2:766 


Cross,  C.  A.  1959  A  SPACE  FLIGHT  SIMULATOR. 
Aeronsutlcs  28-30,  F«b.  1959 
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Crossfield,  A.S.  1957  A  TEST  PILOT'S  VIEWPOINT. 

In  Campbell,  P.A.,  et  al.  SpACE  TRAVEL:  A  SYMPOSIUM, 
i.  Aviation  Med.  28:A92-495 
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Crossfield,  S.  1961  FUTURE  MANNED  AIRCRAFT  Lectures  In  Aerospace  Medicine. 
16-20  January  1961 . 

(School  of  Aviation  Medicine,  Brooks  AFB,  Texas) 
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Crout,  P.D.  1960  A  METHOD  FOR  DETERMINING  VELOCITY  BY  COMBINING  POSITION  AND 

ACCELERATION  DATA  TAKEN  ON  THE  SNORT  TRACK  (Naval  Ordnance  Test  Station,  China 
Lake,  Calif.)  28  Mar  1960;  NOTS  TP  2474,  NAVWEPS  rept.  no.  7069;A6TIA  AD-239 
676 

ABSTRACT:  A  method  of  combining  accelerometer  and  track-coil  data  to  obtain 
velocity  data  using  Lagrange  pdlynomlals  Is  described.  Ai.  error  analysis  shows 
that  under  most  conditions  an  RMS  of  less  than  0.1  fps  over  a  velocity  range  of 
200  to  2,000  fps  Is  possible.  (Author) 
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Cruchet,  R.  A  R.  Moulinler  1911  LE  MAL  DES  AVIAIEURS .  (Aviator's  Sickness) 
C.R.  Acad.  Scl.fParlsl.  152:1114-1115 
Sec  also  C.R.  Soc.  Biol.  82:677-679 
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Cruchet,  R.  1911  LE  VOL  EN  HAUTEUR  ET  LE  MAL  DES  AVIATEURS  (High-Altitude 
Flight  and  Aviator's  Sickness) 

Revue  sclentlflque  (Paris)  49(2):  740-744 


Crochet  R.  and  R.  Mouliner  1919  LE  MAL  DES  AVIATEURS.  (Aviator's  sickness) 
Compt.  rend.  Soc,  de  blol.»  (Paris)  82:677-679 

ABSTRACT:  Aviator's  sickness  Includes  the  following  phenomena:  more  marked 
vasomotor  reactions,  congestion  of  the  face,  humming  in  the  ears,  auricular 
pain,  headache,  tachycardia,  sleepiness,  and  occasional  syncope.  Aviators 
{Mirtlcipating  in  high  altitude  flying  must  have  good  sight  and  perfect  hearing. 
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Cruchet  R.  1959  THE  ROLE  OF  SPEED  IN  AIRCRAFT. 
Rev  ^rat  (Par)  9:2709-13,  1  October  1959 
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Cumberland,  C.  H.  a  G.  S.  Bowey  1948  PASSENGER  SEATS  IN  CIVIL  AlRCRAFTf 
DESIGN  CONSIDERATIONS.  (Ministry  of  Supply,  London)  Air  Transport 
Technical  Memorandum  No.  11,  April  1948. 
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Cushman,  R.  Nov.  1956  ROCKET -TUBE  EJECTOR  ADDS  TO  ESCAPE  MARGIN  FOR 
JET  PILOTS.  Aviation  Week  65(20):71-77 


ABSTRACT:  Rocket-tube  pilot  emergency  escaoe  catapult  is  being  readied  for 
tht  Convair  F.106  by  the  Talco  Engineering  Corp.,  Hamden,  Conn.  The  new  ejector 
uses  a  canted  rocket  inside  a  tube  to  give  added  ejection  height  at  low  altitudes 
and  to  countaract- the  air-blast  deceleration  at  high  speed. 


ACCELERATION 
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Da^et,  J.  1946  PHYSICPATHOLOGIC  EFFECTS  OF  ACCELEFATIOr:  ON  THE  AVIATOR. 
Biol.  Ve<i.  35(11) :  197-319. 
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Dahms,  J.  G.  and  S.  T.  Fer:guspn  1958  FORCES  IMPOSED  ON  PILOTS  DURING  IN¬ 
FLIGHT  EMERGENCIES.  (USN,  Air  Dev.  Ctr,  Johnsville,  Pa.)  Rept .  No. 
NADC-ED-5813,  2  July  1958. 
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Daigle,  D.L.  and  J.C.  Lonborg  1961  EVALUATION  OF  CERTAIN  CRUSHABLE  MATERIALS:^. 
(Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena) 

Technical  report  no.  32-120,  ASTIA  AD-266  550 


ABSTRACT:  A  series  of  static  and , dynamic  tests  of  crushable  materials,  using 
drop  toyers  and  other  devices,  is  described.  A  crushable  material  may  be  used 
to  protect  a  relatively  delicate  object  at  impact  by  limiting  the  acceleration 
applied  to  the  object  while  absorbing  the  impact  kinetic  energy.  Materials 
tested  included  balsa  wood,  aluminum  honeycomb,  and  various  foam  plastics. 

The  tests  were  not,  except  in  the  case  of  the  balsa,  extensive,  nor  was  any 
specific  engineering  problem  under  study.  The  materials  were  not  rated.  The 
intent  was  rather  to  develop  a  guide  for  the  selection  of  materials  for  various 
applications  and  a  method  of  testing  the  materials.  (Author) 
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Daily,  Madison  M,  Aug.  1960  A  STUDY  OF  THE  MOTION  OF  A  MANNED -SATELLITE  _ 

RE-ENTERING  THE  EARTH'S  ATMOSPHERE  (Air  Force  Inst,  of  Tech., 

Wr ight-Patterson  AFB.,  Ohio)  Rept.  No.  GAO-58-2.  ASTIA  AD  201  592 

ABSTRACT:  A  study  is  presented  of  the  motion  of  a  manned  satellite  re-entering 
the  earth's  atmosphere  at  a  desired  maximum  deceleration  of  10  g.  The  motion 
of  3  non-lifting  configurations  were  investigated  from  an  initial  altitude  of 
400,000  ft  to  the  surface  of  the  earth.  The  configurations  consisted  of  a 
sphere  alone,  a  sphere  and  one  parachute,  and  a  sphere  with  4  parachutes  that 
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were  detached  in  a  prescribed  manner  during  re-entry.  Results  obtained  indi¬ 
cated  that  for  a  sphere  alone  or  a  sphere  with  one  parachute,  the  maximum 
angle  of  re-entr-'  was  2®  in  order  to  keep  the  deceleration  under  lOg.  For 
the  configuration  consisting  of  4  parachutes  and  a  sphere,  the  maximum  angle 
of  re-entry  was  6°.  This  latter  configuration  appeared  to  be  a  feasible  means 
of  re-entering  the  earth's  atmosphere.  A  reference  bibliography  covering  all 
of  the  problems  of  manned  space  flight  is  included. 
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Danaher,  James  W.  and  Anthony  Sylvestro  1961 
AVIATOR  ESCAPE  SYSTEM  TRAINII^G 
(Courtney  and  Co.,  PhiladeJphi a ,  Penn.) 

March  ASTIA  AD  256  342 

ABSTRACT:,  The  purposes  of  this  study  were  to  investigate  Naval 
escape  system  training  needs  and  to  provide  information  upon  which 
recommendations  could  be  made  to  improve  training  procedures  and 
devices.  These  data  were  gathered  by  means  of  a  literature  study;  a 
Pilot  Questionnaire;  interviews  with  equipment  manufacturers  and  train¬ 
ing  specialists;  review  and  analysis  of  ejection  accident  data;  and  a 
training  film  survey.  Recommendations  were  made  regarding:  the  stand¬ 
ardization  of  equipment  and  procedures  involved  in  ejection,  parachuting 
ditching  and  survival;  dissemination  of  accident  information  to  all 
pilots;  added  realism  in  training  devices;  and  a  more  holistic  approach 
to  escape  training.  (AUTHOR) 
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Daniel,  G.  A.,  &  C.  F.  Kasparok  1961  COMPREHENSIVE  BIBLIOGRAPHY  OF  RESEARCH 
REPORTS  ISSUED  OVER  A  NINETEEN-YEAR  PERIOD  BY  THE  U.S.  NAVAL  SCHOOL  OF 
AVIATION  MEDICINE.  (Naval  School  of  Aviation  Medicine,  Pensacola  Fla  ) 

Bureau  of  Medicine  &  Surgery  Proj  .  MR005 . 1 3-3001 ;  Subtask  5;  Rept.  No  ’j- 
ASTIA  AD  258  940.  .  ivtpc.  ino. 


abstract : 

Problem:  Inasmuch  as  a  complete  listing  under  one  cover  of  all  research 

reports  issued  by  the  U .  S .  Naval  School  of  Aviation  Medicine  had  not  been 
published  since  1  May  1953,  it  seemed  advisable  that  such  a  task  be 
undertaken. 

Findi_n£_s:  The  772  reports  listed  cover  many  aspects  and  phases  of  aviation 
and  space  medicine  and  show  the  trend  which  research  has  taken  since 
formal  entrance  of  the  School  into  the  field  of  research  in  1942 


-  402  - 


1,222 

Daniels,  G.  S.  1952  HUMAN  FACTORS  OF  EXTENDED  RANGE  FLIGHT. 

(Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio)  WORD  TN  52-57, 
Sept.  1952. 
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Danileyko,  V.  I.  1962  PHySlOLOGICAL  REACTION  OF  THE  ORG/\.VISM  OF  SYALL 
ANIMALS  TO  (IROLONGED  TRANSVERSE  ACCELERjATION)  Fiziolot^ichniv  Zhurnal 
(JU’'rn3l  of  --  of  rhp  0.  O:  Rot^omolors  Pbvginlogy  Institute  of 

the  Ukrainian  SSR  Academy  of  Sciences)  8(2); 220-230,  Mar. -April  1962 

ABSTRACT;  This  article  was  submitted  for  publication  on  8/20/60,  but  the  work 
was  done  in  1957  and  1958.  The  test  animals  were  259  albino  rats,  49  albino  mice, 

20  Siberian  marmots,  12  pigeons,  10  sparrows,  and  one  swamp  turtle.  Groups  of 
these  animals  were  variously  subjected  to  transverse  and  longitudinal  accelera¬ 
tions  of  18.1,  20.1,  21.7,  and  23.5  G,s  for  periods  ranging  from  15  seconds  to 
90  minutes  in  a  special  centrifuge  with  a  radius  of  0.65  meters.  In  some  cases, 
ECG,s  were  recorded  and  hystological  investigations  of  heart  and  lung  preparations 
performed.  The  results  are  given  in  detail.  White  rats  easily  withstand  20.1 
G,s  chest-to-back  for  10  minutes.  White  mice  took  23.5  g,s  for  50  minutes,  side- 
to-side  without  ill  effect.  Most  animals  died  after  35  seconds  of  18.1  G,s 
head-to-tail .  Forces  of  20.1  G,s  chest-to-back  for  longer  than  5  minutes  killed 
the  pigeons  but  the  sparrows  supported  this  for  30  minutes.  The  turtle  managed 
to  survive  20.1  G,s  chest-to-back  for  60  minutes  without  harm.  Barbamil  narcosis 
and  hypothermia  --rectal  temperature  24.0  to  26.0  c  --  in  white  rats  and 

hybernation  in  the  marmots  increased  the  endurance  to  acceleration  but  dibazol  tried 
on  the  mice  had  no  effect. 
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•n.  B.S.  1958  VTORZHENIE  V  KOSMOS  (INVASION  OF  THE  COSMOS) 
j(auka  j,  zhizn'  1957,  No.  12,  p.  4-8. 

English  Translation:  Soviet  Bloc  International  Geophysical  Year 
Information.  (13):2-10,  4  March  1958.  - - 
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Danilin,  B.  1959  LIFE  IN  THE  COSMOS 

Nauka  i  Zhizn'  (Moscow)  (7):34-j6,  July  1959. 


ABSTRACT:  In  this  article  the  author  discusses  the  possibility  of  man  flying 

in  space.  He  states  that  experiments  have  shown  that  the  forces  of  accelera¬ 
tion  can  be  best  withstood  ir,  a  back-to-chest  direction.  The  ability  to  with¬ 
stand  acceleration  increases  sharply  if  a  man  is  immersed  in  water.  The  diffi¬ 
culty  of  controlling  the  space  ship  Is  increased  by  the  state  of  complete  weight 


lessness  which  Immediately  replaces  the  high  G-stresses.  The  best  method  to 
counter  the  effects  of  weightlessness  is  to  fasten  oneself  in  the  seat  at  the 
beginning  of  the  flight.  For  ensuring  the  required  physical  load,  rubber  trac¬ 
tions  in  the  region  of  the  joints,  and  special  G-suits  can  be  used.  Also  stud¬ 
ied  is  the  possibility  of  creating  artificial  gravitation  by  rotation  of  the 
cabin.  (CARl) 
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Danilin,  B.  1959  LIFE  IN  COSMOS  (Zhizn*  v  Kosmose) 
Trans,  of  Tekhnlka  Molodenzhi  (USSR)  27(7); 34-36. 
(Office  of  Technical  Services,  Washington,  D.  C.) 
Oct.  20,  1959.  PB  No.  59-22211 
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Danson,  J.G,  1934  THE  SYMPTOMS  OF  VERTIGO. 

J.R.  Arriy  M.  Corps..  63:167-68,  Also;  J.R.  Nav.  M.  Serv..  20:205-16 
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Darby,  T.  D.,  L.  I.  Goldberg,  P.  C.  Gazes,  (t  S.  R.  Arbeit  1954  METHOD  OF 

OBTAINING  DIRECT-BODY  DISPLACEMENT-VELOCITY-ACCELERATION  BALLISTOCARDIOGRAMS 
OF  THE  DOG,  ' Proc .  Society  Experimental  Biology  &  Medicine  86:673-676 
NOTE:  Reel  7,  Flash  7,  Item  35 

SUMMARY:  A  method  of  obtaining  direct-body  displacement,  velocity  and  accelera- 
tidn  ballistocardiograms  of  the  dog  has  been  described.  Ballistocardiograms 
obtained  by  this  method  are  similar  to  those  of  the  human.  (AUTHOR) 


1,229 


Davey,  C.  T.  and  R.  C.  Good  1959  RESEARCH  AND  DEVELOPMENT  ON  A  HIGH-G 
STRAIN  GAUGE  ACCELEROMETER. 

(Laboratories  for  Research  and  Development.  Franklin  Inst.,  Philadelphia, 
Pa.)  Ropt.  No.  4,  10  Jan  -  9  Feb  59.  AD  212  737. 

Abstract:  Studies  relating  to  the  experimental  determination  of  strain 

distribution  were  continued.  Scale  model  No.  1  was  instrumented  and  a  number 
of  static  tests  were  made  on  it.  Static  measurements  on  scale  Model  No.  2 
were  repeated  with  a  swivel  head  fixture  in  the  test  machine  to  obtain  better 
alignment  of  load.  Botli  models  were  loaded  under  conditions  of  distributed 
and  concentrated  loading.  The  scale  factors  of  models  1  and  2  were  checked 
and  found  to  be  in  agreement  in  two  positions  for  distributed  loading  and 
in  five  positions  for  concentrated  loading.  All  of  the  positions  where 
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agreement  occured  were  on  the  center  line  of  the  side  struts.  The  regions 
of  the  cyclinder  and  hole  surfaces  around  an  angle  of  30  degrees  to  a 
horizontal  plane  through  the  hole  axis  were  investigated  with  six  addi  - 
tional  strain  gauges  on  liodel  No.  1.  A  tensional  strain  was’  found  at  this 
location  on  the  hole  surface;  The  central  axes  of  the  struts  appear  to  be 
the  best  location  for  strain  gauges  in  that  they  appear  to  be  less  sensi¬ 
tive  to  asymmetrical  loading  and  would  therefore  be  more  applicable  to  the 
accelerometer.  (Author) 
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David,  H.  1960  X-15  KDVES  NEARER  SPACE  FLIGHT 

Missiles  and  Rockets  7(22): 18-19,  Nov,  28,  1960 

ABSTRACT:  This  article  discusses  the  biomedical  instrumentation  package  which 
telemeters  and  records  data  on  the  pilot's  physical  condition  and  his  reactio" 
to  space-equivalent  conditions. 
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David,  H.  M,  1961  HOW  TO  MAKE  MAN  EFFICIENT  IN  SPACE? 
Missiles  and  Rockets  8(1):19,  Jan.  2,  1961 
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Davidson,  S.  19A4  EVALUATION  OF  METHODS  OF  RESISTANCE  TO  THE  EFFECTS 
OF  G.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough) 

FPRC  599,  Oct.  19AA. 
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Davidson,  S.,  &  W.  K.  Stewart  19AA  NOTE  ON  SONE  PHYSIOLOGIC  EFFECTS  OF  LOW 
VALUES  OF  CENTRIFUGAL  FORCES  ENCOUTTIERED  IN  FLIGHT.  (R.\F,  Institute  of 
Aviation  Medicine,  Farnborough)  FPRC  No.  573,  29  Feb.  19A4 

ABSTRACT:  Used  6  exper ir;ient al  subjects. 

(a)  Operational  tests  show,  that  values  of  2-'■^  to  3  "g",  if  frequently  re’peated, 
cause  fatigue,  GI  distu''ba'’ces . 

(b)  Ir.anediate  fatigue  is  increased  by  factors  such  as  unsuitable  ae rody :ia:nic 
properties  and  structural  design  of  aircraft. 

(c)  Reduction  in  freqi.ency  of  exposure  and  alleviation  of  r.onotony  of  fligl  t 
patterns  help  symptoms  somewhat . 

(d)  Protection  affor  .ed  by  anti-"g"  suits  (FFS)  is  extremely  irportanc. 

(e)  In  the  design  o'  anti-"g"  devices  it  is  important  ,to  have  full  protection 
against  the  lower  vf lues  of  centrifugal  acceleration  as  well  as  to  prevent  black 
ing  out  at  higher  values. 
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Davis,  P.  K.  1959  A  STUDY  OF  THE  CRITERIA  FOR  DAMAGE  DUE  TO  CONTrOLLED  LMPACT 
ON  A  SINGLE-DECREE-OF-FREEDOM  SYSTEM.  (Master's  Thesis,  The  University  of 
Texas) 
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Davis,  W.  0.  1956  FUTroAMENTAL  BASIS  OF  SPACE  FLIGHT 

Jour.  Astronautics  3(1): 9-10,  25.  Spring  1956. 

ABSTRACT:  In  addition  to  the  engineering  aspects  of  space  flight,  the 

psychological  and  physiological  problems  related  to  survival  of  the  crew 
under  the  conditions  of  space  (weightlessness,  ultraviolet  light,  vacuisTi- 
type  environment)  are  briefly  considered.  Mention  is  made  of  the  problems 
of  nutrition,  sewage  disposal  and  conversion,  air  conditioning  and  powering 
of  auxiliary  equipment  related  to  the  thermodynamic  cycle. 
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Davydov,  V.  D.,  &  N.  Gurovskiy  1962  SCIENCE  AND  LIFE  (SELECTED  ARTICLES) 

Nauka  i  Zliizn*  196 1  (9)  :  34-36 ,  78-79 

(Translation  Services  Branch,  Foreign  Technology  Div. ,  Wright -Patterson  AFB, 
Ohio)  FTD-TT-62-185/1+4,  19  June  1962 

CONTENrS; 

Divydov,  V.  D.,  From  the  Window  of  an  Ir*-erplanfctary  Station, 

Gjrovskiy,  N.,  Hypoxia, 
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Day,  R.  E.  ]961  X-15  Sl>njL/\TI0N  AND  THE  X-15  FLIGi.T  PR'0GR^\M  . 

(Paper,  Panel  on  Acceleration  Stress  of  tl»c  Armed  Forces-NRC  Coraiiirtee  on 
Bia-Astronautics ,  6-11  March  1961,  NASA  Ahies  Research  Ctr.,  .Moffett  Field, 
Calif.) 
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Dearboin,  C.  H.  and  H.  W.  Kirschbaum  1931  MANEUVERABILITY  INVESTIGATION 
OF  AN  F6C-4  FIGHTING  AIRPL.\NE.  NACA  TR-385,  App,  497,  in  Seventeenth 
Arnuai  Rj^prts,  N^,  1931.  (Wash.,  D.  C.:  U.  S.  Govt.  Printing  Off., 
1931). 
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Doarndlcy,  E.  J.,  I.  T.  Reason,  4  J.  D.  Davies  1962  THE  NATURE  AND  DURATION 
OF  AFTER-SENSATIONS  FOLLOWING  THE  CESSATION  OF  TURNING  IN’  A  CHIPFRTNK  AIR¬ 
CRAFT.  Aerospace  >'.oHicinc  33(  10) ;  1224- 1229  ,  Ort.  1962 

SUMMi\RY  AND  CONCLUSIONS:  (1)  Ten  students  and  four  instructors  observed  t'lie 
nature  and  duration  of  their  after-sensations  following  the  cessation  of  a  45 
degree  banked  turn  at  90  knots  in  a  Chipmunk  Aircraft.  (2)  Observations  were 
made  under  three  conditions:  (a)  eyes  closed,  (b)  eyes  open  under  an  instrument 
hood,  and  (c)  eyes  open  with  attention  directed  towards  the  horizon.  (3)  The 
after-sensations  always  included  a  component  described  as  rotation  in  the  oppo¬ 
site  direction  to  the  stirulus  turn.  (4)  Some  observers  reported  a  component  of 
descent  and  described  their  after-sensations  as  a  slipping  turn  or  spiral,  dive. 
(5)  The  after-sensations  gradually  decreased  in  intensity  and  the  end  points  were 
difficult  to  detect.  (6)  The  durations  of  the  after-sensations  experienced  with 
closed  eyes  were  in  general  .accord  with  the  published  psycho-physical  data. 

(7)  The  durations  of  the  after-sensations  diminished  as  the  am.ount  of  visual 
information  about  the  true  state  increased.  (8)  The  more  experienced  pilots 
reported  after-sensations  of  shorter  duration.  (9)  It  was  suggested:  (a)  that  . 
the  experience  of  a  slipping  turn  or  spiral  dive  was  the  result  of  interpreting 
the  decrease  in  the  resulia.u  acceleration  a.s  descent  and  con/pounding  this  with 
the  after-sensation  of  rotation,  and  (d)  that  learning  to  fi_,  involves  the  gradua 
establishment  of  veridical  perception  by  reducing  vestibular  sensations  learnt 
to  be  misleading  and  that  failure  of  this  system  may  account  for  some  cases  of 
disorientation  reported  by  experienced  pilots.  (AUTHOR) 
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DeBra,  D,  B.,  &  E.  V.  Stearns  '  1,958  PROBLEMS  OF  ATTITUDE  CONTROL  OF  SATEL¬ 

LITES  AND  INTERPLANETARY  VEHICLES.  (Tech,  paper  No.  58-961,  read  at 
AIEE  Space  Flight  Symposium,  Buffalo,  24  4urie  1958) 
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Dc  Cilia,  F.,  &  P.  Ita llano  1957  ALCUNT:  CONSIDERAZIONI  SULLE  LESIONI 

TR-AlN-UiTICHE  VERTE3R.\LI  DA  INCIDENTE  DI  VOLO  (CONSIDERATIONS  OF  TRAUMATIC 
V'ERTEBRAL  LESIONS  CAUSED  BY  AIRPLANE  ACCIDENTS)  Revista  di  Medicina 
Aeronaut  ca  (Roma)  2  0(  2  ) ;  262 -268  ,  April/June  1957 
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Dee,  P.  \^t2  A  '900, CdC,  G-POb'N'D  COMBINED  ENVIRONTIENTAL  CENTRIFUGE. 

(Institute  of  Env  i  ronmien  ta  1  Sciences,  Mt.  Prospect,  Ill.)  Reprint  62-161 

ABSTRACT:  The  need  ^or  thorough  and  u'curate  testing  of  missile  propulsion 

co-ponti'.ts  under  simulated  op<- ra  t  i  ona  1  conditions  prior  to  their  actual  Integra 
tion  into  the  missile  system  is  imp-rative  in  order  to  gain  a  reliable  and 
•f fectivc; weapon  or  space  vehicle. 
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During  1957,  the  U.  S.  Air  Force  Air  Research  &  Development  Command  (now  Air 
Force  Systems  Command)  initiated  a  component  improvement  program  which  called 
for  an  accelerated  effort  to  design,  develop  and  test  new  and  advanced  compo¬ 
nents  for  ballistic  missile  systems  as  well  as  an  extensive  test  program  to 
determine  the  maximum  performance  range  for  existing  missile  components. 

One  phase  of  this  program  involved  developing  test  facilities  at  the  Edwards 
AFB  Rocket  Site,  located  in  the  northwest  comer  of  the  Mojave  Dv  ^ert. 

One  of  the  major  facilities  to  be  developed  was  a  Combined  Environmental 
Centrifuge.  The  purpose  of  this  paper  is  to  describe  the  design  considerations, 
construction  details,  instrumentation  “nd  operating  techniques  for  this 
facility,  which  to  the  best  of  my  knowledge  is  the  largest  in  the  United  States. 
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de  Gaulejac,  M.  R,  1939  [PERILS  OF  THE  PARACHUTE] 

Presso  Med.  47:1035. 

ABSTRACT:  Apart  from  really  bad  accidents  the  parachutist  may  suffer  injury  to 
the  abdomen  and  thorax  through  the  shock  of  arrest  vhen  the  parachute  opens. 

The  force  felt  by  the  airman  may  be  anything  from  300  to  1,000  kg.;  in  the 
French  Air  Force  it  must  not  exceed  900  kg.  Research  is  being  undertaken  to 
lessen  the  shock,  and  the  suggested  means  include  a  special  arrangement  of  the 
silk  panels,  and  elastic  valve  at  the  top  of  the  parachute,  and  check-straps  to 
make  the  opening  gradual.  The  arrangement  of  the  harness  is  very  important.  If 
it  confines  only  the  upper  part  of  the  body  the  man  is  in  considerable  danger, 
but  if  it  holds  the  lower  limbs  as  well  and  forms  a  seat  he  can  withstand  a 
much  more  abrupt  opening  without  damage. 
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De  Haven,  F.  1941  MEASURES  FOR  INCREASING  SAFETY  OF  FLYING  PERSONNEL 
IN  CRASHES . 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington, 
D.  C.) 

CAM  Report  no.  34,  14  November  1941. 
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DeHaven,  H.  1941  MIRACULOUS  SAFETY 
Air  Facts  4(3):21-26. 


ABSTRACT:  Many  valuable  facts  have  remained  unknown  which  can  be  studied  by 
relating  injury  results  to  forces  expressed  under  circumstances  to  which  the 
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body  Is  accidentally  exposed.  The  study  of  lack  of  injury  and  oi  relating 
injuries  to  established  forces  offers  a  unique  field  for  Investigation,  one 
involving  a  number  of  sciences,  but  specific  to  none.  However,  it  becomes  more 
nearly  being  the  science  of  safety.  Deceleration  experiments  have  proved  that 
proper  positional  distribution  of  pressure  can  reduce  injury  during  an  impact. 
Several  cases  are  cited  on  the  velocity* to-pressure  conversion  with  its  resultant 
lack  of  injury  effect  on  the  body. 

Safety  in  light  planes  is  a  tremendous  for  the  entire  aircraft  industry  if 

it  is  to  meet  the  years  just  ahead.  This  Tact  will  unquestionably  hurt  the  whole 
aircraft  industry  in  the  very  near  future,  for  Young  America  wants  to  fly  and 
will.  But  pilots  in  the  future  will  be  mostly  civilian  "week-end  pilots."  "Meek 
end  pilots"  will,  of  course,  make  plenty  of  mistakes,  and  these  mistakes  in 
quantity  are  going  to  set  up  a  propaganda  result  which  will  cost  the  aircraft 
industry  millions  in  planes,  motors,  tires,  and  instruments  not  sold  -  and  Air¬ 
line  passengers  not  carried.  Happily  there  is  evidence  on  every  hand  that  the 

velocity  involving  most  of  the  light  plane  crashes  is  not  too  great  to  be 
handled  through  safety  engineering. 
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De  Haven,  H.  1942  MECHANICAL  ANALYSIS  OF  SURVIVAL  IN  FALLS  FROM  HEIGHTS  OF 
FIFTY  TO  ONE  HUNDRED  AND  FIFTY  FEET. 

Has  Med.  (Chicago) 2(4): 586-596. 

ABSTRACT:  Seven  cases  of  free  fall  in  which  height  of  fall  was  exactly  known 
and  speed  conservatively  estimated  are  analyzed.  It  is  concluded  that  the 
hitman  body  can  tolerate  and  expend  forces  up  to.  200  times  gravity  for  brief 
intervals  during  which  the  force  acts  in  transverse  relation  to  the  long  axis 
of  the  body. 
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DeHaven,  H.  1943  INJURIES  IN  30  LIGHT -AIRCRAFT  ACCIDENTS.  ,  Medical 
Data  and  Crash  Details  from  Field  Investigations  of  the  Civil  Aero¬ 
nautics  Board.  (National  Research  Council,  Div.  of  Med.  Sciences 
acting  for  the  Committee  on  Medical  Research  of  the  Office  of  Scientific 
Res.  and  Dev.  Committee  on  Avn.  Med.)  Report  No.  230,  17  November  1943. 
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DeHaven,  H.  ,1944  CAUSES  OF  INJURY  IN  LIGHTPLANE  ACCIDENTS. 

Aero  Dig..  44(5);51-55,206. 


ABSTRACT:  The  ability  of  the  human  body  to  survive  crash  forces  which  exceed 
the  strength  of  aircraft  structures  seems  remarkable,  yet  in  one  series  of 
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accidents  studied,  77X  of  the  planes  were  washouts,  with  another  17X  requiring 
complete  overhauling,  while  only  47X  of  them  resulted  in  fatalities.  The  main 
factors  in  the  construction  of  safe  planes  are  the  use  of  rugged  resilient 
structure  which  will  not  shatter  completely  and  the  locating  of  controls,  brace^ 
tube  clusters^  and  panels  where  the  head  and  body  will  not  strike  them  in  time 
of  crashes.  It  has  been  suggested  that  the  occupants  be  seated  a  foot  or  so 
further  back  in  the  fuselage,  and  it  must  be  remembered  that  in  crashes  of  two- 
seater  tandem  type  planes  Injuries  to  the  front  occupant  are  1-1/2  as  common 
as  Injury  to  the  rear  occupant.  Some  head  injuries  to  the  passenger  occur 
because  his  head  strikes  the  front  seat.  Greater  space  should  be  allowed  here. 
Also  to  be  considered  in  view  of  the  increasing  popularity  of  the  pusher-type 
plane  is  the  fact  that  this  type  has  three  times  as  many  fatal  accidents  as 
the  tractor. tjfp®»  at  least  twice  as  many  serious  accidents. 


1,249 

DeHaven,  H.  1944  MECHANICS  OF  INJURY  UNDER  FORCE  CONDITIONS. 

Mech.  Engng. .  66:264-268 


ABSTRACT:  Studies  have  indicated  that  a  human  being  can  withstand  more  than 
100  g,  and  be  stopped  from  a  velocity  of  50  miles  an  hour  within  a  distance 
of  six  inches  without  injury  if  the  force  of  contact  sufficiently  spread 
out.  On  the  other  hand  a  speed  of  15-miles  per  hour  can  cause  death  if  the 
momentum  of  the  head  is  not  checked  during  rapid  deceleration  of  surrounding 
structures.  If  a  ten-pound  object  (the  approximate  weight  of  a  human  head) 
falls  one  foot,  and  strikes  an  area  about  one  inch  square,  it  undergoes  a 
force  of  480  quarter-inch  pounds  spread  out  over  this  area.  Deformation  of 
the  skull  would  be  very  slight.  If,  however,  the  head  under  the  same  condition^ 
strikes  an  object  one  centimeter  square,  the  force  would  be  2800  lbs. /cm. 

This  would  cause  a  puncture  fracture. 

In  addition  to  skull  fractures,  injuries  to  the  spine  are  almost  unavoidable 
if  the. momentum  of  the  head  is  not  checked  in  crashes.  Shoulder-harnesses, 
bulHy  as  they  are,  protect  the  operator  by  stopping  this  forward  momentxim. 
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DeHaven,  H.  1945  THE  RELATIONSHIP  OF  INJURIES  TO  STRUCTURE  IN  SURVIVABLE 
AIRCRAFT  ACCIDENTS.  (National  Research  Council,  Coin^ttee  on  Aviation 
Medicine)  Report  No.  440,  9  July  1945. 

ABSTRACT:  This  report  is  supplement  to  CMR-CAM  Report  230  issued  Novemeber  17, 
1943  in  which  relative  injuries  in  the  forward  and  rearward  seats  of  30  light- 
aircraft  accidents  were  analyzed.  ’ 


These  30  accidents  are  now  included  in  a  larger  body  of  material.  Trends  indi¬ 
cated  by  the  limited  data  of  the  first  report  are  studied  in  relation  to  110 
accidents  in  fore  and  aft  seating  and  75  accidents  in  the  side-by-side  seating 
arrangement . 

The  conclusions  reached  are  that: 

(a)  In  accidents  where  cabin  structure  is  distorted  but  remains  substant¬ 
ially  Intact  the  majority  of  serious  and  fatal  injuries  are  caused  by  dangerous 
cabin  installations. 

(b)  Crash  force-sufficient  to  cause  partial  collapse  of  present  cabin  struc 
ture- -often  is  survived  without  serious  injury.’ 

(c)  The  head  is  the  first  and  often  the  only  vital  part  of  the  body  exposed 

to  injury. 

(d)  Fundamental  causes  of  head  injury  are  set  up  by  heavy  instruments, 
"solid*  instrument  panels,  seat  backs,  and  unsafe  design  and  arrangement  of 
control  wheels. 

(e)  The  probability  of  severe  injuries  of  the  head,  extremities,  and 
the  chest  is  increased  by  failure  of  safety  belt  assemblies  or  anchorages. 

In  one  type  of  aircraft  studied,  safety  belt  failure  occurred  among  707.  of 
the  survivors . 

(f)  Failure  of  the  1000  pound  safety  belt  occurred  in  94  cases  among 

260  survivors.  Only  survivors  showed  evidence  of  injury  of  abdominal  viscera; 

2  of  the  injuries: were  classed  as  serious. 
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DeHaven,  Hugh  1945-49  MONTHLY  REPORTS  ANI)  PERIODIC  BULLETINS  FROM 

CRASH  INJURY  RESEARCH  PROJECT.  (School  of  Medicine,  Cornell  University, 
New  York,  N.  Y.,  1945-49) 
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DeHaven,  H.  et  al.  1946  CRASH  INJURY  PROJECT. 

(National  Research  Council,  Committee  on  Aviation  Medicine) 
Special  CAM  Report  OEMcmr-121.  31  January  1946. 
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De  Haven,  H.  1946  CRASH  RESEARCH  FROM  THE  POINT  OF  VIEW  OF  CABIN  DESIGN. 
In  Aero.  Eng.  Rev.  5(6): 11-17,  June  1946. 
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DeHAven,  H.  1947  CRASH  INJURY 
(National  Research  Council, 


RESEARCH  REPORT,  JULY  1,  1946  -  JUNE  30,  1947 
Cornell  University  Medical  College) 
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Ddlaven,  H.  1947  INFORMATIVE  ACCIDENT  —  1  JANUARY  1947. 

(Crash  Injtiry  Research,  National  Research  Council,  Washington,  D.C.) 
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DeHaven,  H.  1947  INFORMATIVE  ACCIDENT  —  12  FEBRUARY  1947. 

(Crash  Injury  Research,  National  Research  Council,  Washington,  D.C.) 
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DeHaven.  H.  1947  INFORMATIVE  ACCIDENT,  NO.  3-5  MARCH  1947. 

(Crash  Injury  Research,  National  Research  Council,  Washington,  D.C.; 
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DeHaven,  H. 

RESEARCH. 


1948  FINAL  REPORT,  NATIONAL  RESEARCH  COUNCIL  CRASH  INJURY 
(Cornell  University  Medical  College)  30  June  1948 
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De  Haven,  H.  and  R.  M.  Petiy  1948  INFORMATIVE  ACCIDENT  NO.  7,  CRASH 
INJURY  RESEARCH 

(Cornell  University  Medical  College,  New  York.'N.  Y.) 

May  7,  1948 
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DeHaven,  H. 1950  CRASH  INJURY  RESEARCH.  SUMMARY  REPORT  FOR  THE  FISCAL  YEAR 
1  JULY  1949  TO  30  JUNE  1950.  (Air  Materiel  Command,  Wright -Patterson  AFB, 
Ohio)  AF  TR  6007.  Sept.  1950;  ATI  No.  94  824 


ABSTRACT;  At  present,  investigation  of  aircraft  (and  automobile)  accidents  is 
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aiped  chiefly  at  determination  of  causes  of  accidents  rather  than  causes  of  injur¬ 
ies  .  In  spite  of  measures  to  prevent  accidents  the  number  of  people  injured  and 
killed  annually  continues  to  mount. 

The  Crash  Injury  Research  project  has  developed  an. accident  reporting  system  to 
obtain  accident  data  and  related  injury  details.  The  data  are  recorded  and  analyzed 
to  determine  repeated  causes  of  serious  and  fatal  injuries  in  survivable  accidents. 
Findings  are  made  available  to  manufacturers,  designers,  and  aircraft  engineers. 
Manufacturers  are  increasingly  interested  in  "crashworthiness"  as  a  design  feature 
in  aircraft,  and  three  new  civilian  planes  are  now  being  built  which  incorporate 
most  of  the  safety  features  recommended  by  CIR. 

CIR  urges  that  crash  tests  be  undertaken  to  determine  the  energy-absorbing  capa¬ 
cities  of  various  types  of  lightplane  structure  under  crash  conditions. 

Twenty-six  reconmendations  are  made  for  increasing  crash  protection  in  personal 
aii^craft.  (AUTHOR) 
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DeHaven,  H.  1950  CRASH  DECELERATION,  CRASH  ENERGY,  AND  THEIR  RELATIONSHIP  TO 
CR^H  INJURY.  (Air  Materiel  Command,  Wright-Patterson  AFB,  Dayton,  Ohio) 

AF  TR  6242,  Dec.  1950;  ATI-104  127 

NOTE:  CARI  P&S  l.Saa 


ABSTRACT:  Crash  energy,  energy  absorption  by  structure,  and  crash  forces  are 
discussed;  the  relationship  of  these  factors  in  providing  protection  from  serious 
or  fatal  injury  in  survivable  aircraft  accidents  is  illustrated  by  theoretical 
cases  which  are  compared  with  actual  crash  results. 

Although  considerable  data ‘now  is  available  on  causes  of  injury  among  survivors 
of  aircraft  accidents,  the  magnitude  and  duration  of  forces  occurring  in  crashes 
remain  unknown.  It  is  proposed  that  crash  tests  be  undertaken  to  study  factors 
now  contributing  to  safety  or  injury  in  accidents  and  to  provide  engineering  data 
whereby  safety  in  survivable  accidents  can  be  increased  by  structural  design. 
(AUTHOR) 
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De  Haven,  H,  1951  CRASH  INJURY  RESEARCH.  SUMMARY  REPORT  FOR  FISCAL 
YEAR  1  JULY  1950  -  30  JUNE  1951. 

(USAF,  AMD,  Wright-Patterson  AFB,  Ohio) 

AF  TR  no.  6523. 
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De  Haven,  H.  1951  HANDBOOK  FOR  AIRCRAFT  ACCIDENT  INVESTIGATORS  COOPERATING 
IN  CRASH  INJURY  RESEARCH. 

(Crash  Injury  Research,  Cornell  University  Medical  College,  New  York  N.Y  ) 
,  CIR  H-2  ’ -  " 


DeHaven,  H.  1951  INFORMATIVE  ACCJDENT  RELEASE  NO.  13,  30  AUGUST  1951. 
(Crash  Injury  Research,  Cornell  University  Medical  College,  New  York, 
New  York)  30  August  1951. 
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DeHaven  H.  1951  A  STUDY  SPONSORED  BY  THE  DEPARTMENT  OP  THE  NAVY 

A.1D  AIR  FORCE:  SEMI-ANNUAL  PROGRESS  REPORT.  ,  «  \ 

(Cr«h  Injury  Research.  Cornell-Univer.ity  Medical  College) 

January  1951. 
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De  Haven,  H.  1952  PACKAGING  THE  PASSENGER 
SAE  Journal  60(6): 55-56,  June  1952 

ABSTRACT:  During  the  last  ten  years,  there  has  been  a  slow  but  steady 
increase  in  the  deliberate  use  of  aircraft  configuration  to  protect  pilots 
and  passengers  in  accidents.  Many  of  the  developments  should  be  useful 
in  cutting  the  crash* Injury  rate  in  passenger  cars. 

The  most  frequent  injuries  in  survivable  aircraft  and  automobile  accidents 
are  fractures  of  the  skull,  lesions  of  the  brain,  smashing  of  facial  bones, 
and  other  dangerous  head  injuries.  Studies  in  1942  on  impact  velocities 
and  data  from  plane  accidents  led  to  studies  of  the  injury  potential  of 
objects  comnranly  struck  by  the  head.  Shoulder  harness  does  an  amazing  job 
of  protecting  the  head,  but  is  not  even  on  the  horizon  for  autos.  The 
safety  belt  does  not  effectively  check  the  velocity  of  the  head  but 
modifies  the  injury-potential  area. 

Crash-engineering  has  been  built  into  the  Instrument  panels,  windshields, 
flooring,  rudder  pedals,  controls,  et  cetera,  of  aircraft.  In  six  new 

planes  crash-engineering  has  been  extended  to  the  cabin  and  its  adjacent 
structures.  The  use  of  structures  to  protect  the  body  in  accidents  is  a 
vey  young  engineering  art.  Without  specific  crash- injury  data,  engineers 
cannot  understand  the  factors  responsible  for  dangers  and  cannot  judge  the 
need  for  safer  design.  The  only  way  to  find  out  is  to  extend  the  scope  of 
present  accident  investigations  and,  in  addition  to  getting  reports  on 
typical  causes  of  accidents,  get  reports  on  typical  and  repeated  causes  of 
injury.  (Journal  of  Aviation  Medicine  23(5) : 533-534,  October  1952) 
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DeHaven,  H.  1952  ACCIDENT  SURVIVAL- -AIRPLANE  AND  PASSENGER  CAR 
(Society  of  Automotive  Engineers)  Preprint  No.  716,  1952. 
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D«  H*ven  H.  1952  ACCIDENT  SURVIVAL -  AIRPLANE  AND  PASSENGER  AUTOmBlLE. 

(Paper  Annual  Meeting,  Society  of  Auto^tive  Engineers,  Jan.  1952. 
Part  of  a  symposium  of  "Packaging  the  Passenger' ) 


ABSTRACT:  Efforts  to  increase  "crashworthiness" 

safety"  by  the  improvement  of  details  in  aircraft  and  automobiles  are  not 
n^w  BecLse  th^principles  used  to  provide  greater  safety  in  aircraft  are 
closely  related  to  principles  used  by  packaging  engineers  for  increasing  th 
protection  and  safety  of  valuable  goods  in  transit,  the  author 
concepts  of  crash  safety  in  reUtlon  to  basic  concepts  used  by  packaging 

snrineers. 
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DeHavcn,  H.,  1952  THE  SITE,  FREQUENCY  AND  DANGEROUSNESS  OF  INJURY  SUSTAINED  BY 

800  SURVIVORS  OF  LIGHTPLANE  ACCIDENTS.  (Dept,  of  Public  Health  &  Preventive 
Medicine,  Cornell  University  Medical  College,  New  York,  N.Y.)  July  1952. 
ATI-172  675 


ABSTRACT:  Absence  of  injury  in  the  Hi-G.  deceleration  tests  at  Muroc,  and  limited 
body  damage  in  many  severe  airplane  crashes  suggest  that  injuries  are  not  a  direct 
function  of  crash  force.  Herein  analyzed  are  injuries  sustained  by  800  survivors 
of  lightplane  crashes;  each  of  the  survivors  u.sed  only  a. safety  belt  as  a  restraiiv 
ing  and  protective  means  in  crashes. 

Five  analytical  procedures  are  followed  to  provide  basic  material  from  which  to 
draw  conclusions:  (1)  a  segment  of  current  data  is  compared  with  data  from  an 
early  CIR  report  to  determine  whether  early  trends  now  are  statistically  confirm¬ 
able;  (2)  the  site  and  frequency  of  injuries  are  examined  in  order  to  determine 
the  relative  constancy  and  Variability  of  the  injury  pattern  produced  by  survivable 
aircraft  accidents;  (3)  the  frequency  characteristics  of  the  injury  pattern  are 
investigated  and  interpreted;  (4)  dangerous -to- life  injuries  are  examined  and 
discussed;  (5)  the  degree  of  correlation  between  injury  seriousness  and  accident 
severity  is  established. 

Statistical  analyses  show  that  (1)  the  trends  demonstrated  in  early  CIR  data  are. 
confirmed;  a  low  incidence  of  strains  of  the  neck  and  damage  of  cervical  vertebrae, 
and  a  high  frequency  of  damage  to  the  head  and  extremities  is  established;  (2) 
th'jre  is  a  distinct  and  constant  pattern  of  injury  among  survivors  of  lightplane 
crashes  who  wear  only  safety  belts;  (3)  a  positive  relationship  exists  between 
the  frequency  of  injuries  and  the  distance  of  damaged  body  areas  from  the  safety 
belt;  bruises  of  the  hips  and  evidence  of  intra-abdominal  injury  are  surprisingly 
rare,  despite  violent  snubbing  action  by  standard  two-inch  safety  belts  with 
holding  capacities  of  1000  to  2000  pounds;  injury  to  one  body  area  usually  is  not 
dependent  on  the  occurrence  of  injury  in  another  body  area;  (4)  dangerous  head 
injuries  are  sustained  by  nearly  18Z  of  survivors;  spinal  injuries  are  likely  to 

endanger  Jife_-far  more  frequently  than.- lower  torso  injuries; _ (S)^  of  all  the  variance 

in  seriousness  of  injury,  only  22X  of  this  variance  is  dependent  upon  variation  in 
accident  severity. 

The  statistical  evidence  provided  in  this  report  shows  that  injuries  are  not  a 
direct  function  of  crash  force;  the  data  indicate  that  injuries  in  survivable 
accidents  are  largely  subject  to  control  by  engineering  and  design.  (AUTHOR) 
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De  Haven,  Hugh,  Boris  Tourln,  &  Salvacore  Maori  1953 

AIRCRAFT  SAFETY  BELTS:  THEIR  INJURY  EFFECT  ON  THE  HUMAN  BODY 
(Crash  Injury  Research,  Cornell  U.  Medical  Coll.,  New  York) 

July  ASTIA  AD- 14  643 

ABSTRACT:  An  examinatidn  was  made  of  the  Injuries  sustained  by  1039 
survivers  of  670  lightplane  crashes.  Chi-square  methods  were  employed  in 
statistical  analyses  to  relate  the  use  of  the  belt  and  body  injuries  of 
survivors.  Safety  belts  were  shown  to  be  an  infrequent  cause  of  injury 
and  to  serve  as  effective  protection.  Severe  snubbing  action  of  safety 
belts  as  seen  in  80  cases  showed  no  significant  correlation  with  the 
occurrence  of  intra-abdominal  and  lumbar  spiae  injuries.  Critical  intra¬ 
abdominal  and  lumbar  spine  injuries  appeared  related  to  each  other  and  to 
vertically  acting  forces.  Bruises  and  minor  contusions  were  attributable 
to  safety  belts.  Injuries  which  occurred  without  any  signs  of  snubbing 
were  jolt  loads  transmitted  by  supporting  structures  and  seats.  Injuries 
of  the  upper  and  lower  torso  were  associated  with  and  increased  by  failure 
of  safety  belt  installations.  The  percentage  of  all  trunk  injuries  sus¬ 
tained  by  users  and  nonosers  of  safety  belts  were  similar.  No  increased 

frequency  was  observed  in  injuries  to  the  torso,  neck,  and  spine  by  the  use 
^  of  the  belt.  Survivors  not  using  safety  belts  suffered  more  serious  injury 
than  those  that  used  them.  Upper  and  lower  torso  injuries  were  also  related 
to  £ailu..'e  of  belt  installations.  Dangerous- to- life  injuries  of  head  and 
body  were  associated  and  increased  with  vertical  crash  forces.  (ASTIA) 
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OeJudicibus,  C.  and  L.  Carbonara  1961  CHARACTERISTICS  OF  THE  NYSTAGMIC 
RESPONSE  TO  ACCELER/'.TIVE  STIMULI  OF  DIFFERENT  PHYSICAL  VALUE. 

In  Boll.  Mai.  Orecch.  79:635-640,  Nov. -Dec.  1961  (Italy). 
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belaphchier  1917  BILATERAL  FRACTURE  OF  ASTRAGALUS  AFTER  A  PARACHUTE  JUMP. 
La  Presse  medicale.  Paris,  June  4,  1917. 
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Denisov,  V.  and  M.  Klevtsov  1961  BIOTELEMETRY 

Trans,  of  Radio.  Moscow  (USSR)  (10): 16-17,  1961. 

(Joint  Publications  Research  Services,  New  York,  N.  Y.)  JPRS  12074,  Jan. 
26,  1962. 
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Dempsey,  C.A.  1961  HUMAN  PROTECTION  IN  ABRUPT  ACCELERATION  ENVIRONMENTS 
In:  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 

Meeting.  April  5.  6,  7.  1961,  Washington.  D.C.  (Mt.  Prospect,  Ill.: 

Institute  of  Environmental  Sciences,  P.0,  Box  191)  Pp,  365-370 

ABSTRACT:  The  accelerations  encountered  in  space  flight  are  divided  into  three 
distinct  segments:  vibration,  abrupt  acceleration  and  long  term  acceleration. 

When  these  forces  are  acting  as  an  Integrated  function  they  produce  a  singular 
subjective  experience  to  the  individual.  The  various  maneuvers  of  manned  space 
flight  which  produce  abrupt  accelerations  are  soft  surface  landings,  emergency 
escape,  air  deceleration  and  hard  surface  landings.  In  addition,  the  potential 
hazard  of  explosion  is  significantly  increased  in  space  vehicles  and  forms  another 
major  source  of  high  transient  accelerations. 

The  human  body  can  be  categorized  as  a  complex  combination  of.  systems 
which  respond  to  the  abrupt  acceleration  forces  in  accordance  with  the  laws  of 
a  viscous/elastic  system  under  the  action  of  a  constant  unbalanced  force  or 
harmonic  motion.  While  the  body  might  at  first  appear  to  act  as  an  integrated 
whole;  it  in  reality,  is  segmented  into  four  different  parts  which  respond 
individually  to  the  force  and  then  in  turn  transmit  their  response  to  the  other 
segments.  These  individual  segments  are:  dorsal  cavity,  thoracic  cavity, 
pelvic  cavity,  and  body  extremities.,  Vital  body  organs  can  sustain  high 
transient  accelerations  when  the  force  vector  is  oriented  in  the  proper  direction 
and  the  body  is  completely  supported  throughout  the  load  period.  Present 
research  efforts  are  dedicated  to  the  premise  of  completely  understanding  the 
protective  requirements  which  are  necessary  to  sustain  the  astronauts  during 
abrupt  acceleration  conditions  in  all  areas  of  aerospace  operations. 


1,275 


Denisov,  N.  and  S.  Borzenko  1961  GAGARIN'S  FLIGHT. 

Trans,  of  oiono.  Polet  Gagarina;  Materialy.  Opulikovannvee  v  Pravde.  Moscow, 
1961. 

Sept.  17,  1962  ASTIA  AD  287  715 

COWTENTS : 

The  first  flight  of  ssin  Into  outer  space 
CooBunlst  Turn  Gagarin:  the  first  Cosmonaut 
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Denisov,  N.  &  S.  Borzenko  1962  POLET  GAGARINA  (MATERIALY,  OPUBLIKOVANNTTE 
v  "PRAVDE")  GAGARIN'S  FLIGHT. 

(Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright -Patterson^AFBl — 
Ohio)  FTD-TT-62-844  from  Izdatel'stov  "PRAVDA",  Sept.  1962. 

ASTIA  AD  287  715 


ABSTRACT:  It' was  on  12  April  1961  that  the  Soviet  Union  carried  out  the  first 
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manned  flight  Int  juter  space.  The  spaceship  "Vostoh,  "  with  the  USSR  pilot 
cosmonaut  Yu.  A.  \>agarin  on  board,  was. placed  into  oroit  as  a  satellite  of, the 
earth.  The  satellite  vehicle  without  the  last  stage  of  the  rocket -carrier , 
weighed  4,725  kilograms.  On  the  basis  of  refined  data  obtained  through  the 
evaluation  of  all  measurements,  the  perigee  was  at  181  kilometers,  and  the 
apogee  was  at  327  kilometers;  the  inclination  of  the  orbit  was  64°  and  57 
minutes.  Having  completed  the  orbital  flight,  the  satellite  vehicle  returned 
to  earth  successfully,  landing  in  a  designated  area  of  our  country.  This 
publication  contains  a  detailed  account  of  the  flight  and  relates  the  great 
significance  of  the  Journey  to  the  entire  world. 
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Denny-Brown,  D.  1943  THE  PRINCIPLES  OF  TREATMENT  OF  CLOSED  HEAD  HTJURY 
Bulletin  from  New  York  Academy  of  Medicine  19:  3. 


1,278 


Denova,  A,  A,,  A.  M.  Zakharov  and  V.  E.  Kolia  1960  THE  EFFECT  OF  CARLINA 
BIEBERSTEINII  ON  TOE  TOLERANCE  OF  WHITi:  MICE  TO  RADUL  ACCELERATION, 
(Vllianie  Koliuchnlka  Bibershtelna  Na  Vynosllvost  Belykh  Myshei  Po 
Otnosheniiu  K  Radial  Nym  Uskorenliam) . 

Farmakol.  i  Toksikol.  (Moscow)  23(2): 177,  March-April  1960. 

ABSTRACT:  A  series  of  experiments  were  conducted  on  raising  resistance  to 
radial  acceleration  in  white  mice  by  aqueous  Infusions  of  seeds  of  the  carline 
thistle  (Carlina  Biebersteinii  Bemh) .  In  the  first  series  each  subject 
received  a  IZ  infusion  before  being  subjected,  together  with,  a  control,  to 
radial  acceleration  in  a  centrifuge  at  a  speed  of  1000  r.p.m.  for  5  seconds. 
The  average  time  required  by  the  controls  to  resume  normal  posture  was  34 
sec.,  to  start  running  in  a  straight  line,  90.4  sec.;  for  the  experimental 
aninuls  the  values  were  23.5  sec.  and  64  sec.,  respectively.  In  the  second 
series  the  experimental  animals  received  a  lOZ  infusion  prior  to  acceleration 
under  the  same  conditions.  Normal  posture  was  res’imed  by  the  controls  in 
26  sec.,  running  in  52  sec.;  and  by  the  experimental  animals  in  14  sec.  and 
19  sec.,  respectively.  In  a  third  series,  in  which  rotation  was  carried  out 
for  10  sec.,  the  experimental  animals  again  recovered  faster  than  the  controls. 


1,279 


Denny-Brown,  D.  &  W.  R.  Russell  1940  EXPERIMENTAL  CEREBRAL  CONCUSSION 
J.  Physiol.  99:153,  20  December,  J940. 

See  also  Brain  64:93-164,  Sept.  1941. 

ABSTRACT:  Experimental  concussion  is  a  condition  well  known  from  early  investi¬ 
gation  to  be  associated  with  a  cessation  of  respiration  and  rise  of  blood  pres¬ 
sure,  of  duration  corresponding  to  the  intensity  of  the  blow. 


m 
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Re-lnvescigaclon  of  the  phenomenon  in  cats  under  nembutal  anaesthesia  confirms 
its  appearance  in  severe  degree,  and  ability  to  result  in  death,  without  macro¬ 
scopic  lesions  of  the  brain  stem.  It  is  further  established  that  the  phenomenon 
can  be  elicited  in  the  decrebrate  animals,  and  corresponds  with  a  passing  depres¬ 
sion  of  all  bulbar  reflexes. 

The  respiratory  centre  is  the  most  sensitive  to  percussion.  Acceleration  in 
■Dvement  resulting  from  the  blow  is  the  essential  factor  in  Che  stimulus,  for 
if  the  head  is  prevented  from  moving  when  struck  Che  phenomenon  fails  to  occur. 
Momentary  deformity  of  the  skull,  and  stimulation  of  superficial  structures, 
therefore  appear  to  play  no  part. 

Labyrinthine  stimulation  likewise  appears  to  have  slight  if  any  part  in  the 
phenomenon,  for  it  is  obtained  after  section  of  both  eight  nerves.  Rise 
of  intracranial  pressure  does  not  accompany  the  phenomenon,  though  it  is  possible 
under  certain  circumstances  to  reproduce  a  similar  effect  by  a  shock-like  rise 
of  intracranial  pressure  alone. 

The  nervous  effect  of  a  blow  is  thus  considered  Co  be  due  to  the  physical 
acceleration  directly  transmitted  to  each  and  every  centre. 
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Denny-Brown,  D.  &  W.  R.  Russell  1941  EXPERIMEmL  CEREBRAL  CONCUSSION. 
Brain  64:93-164,  Sept.  1941, 

See  also  J.  Physiol.  99:153,  20  Dec,  1940. 
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Denny-Brown,  D.  1943  THE  EFFECT  OF  HIGH  EXPLOSIVES  ON  THE  POST  TRAUMATIC 
SYNDROME  Trans.  Amer.  neurol.  Assn.  69:98-102 
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Denny-Brown,  D.  1945  CEREBRAL  CONCUSSION, 

Phvalol.  Rev.  25:296-325. 
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Der.ain,  E.  C.  1946  INVESTIGATION  OF  BRAKE  SHOES  FOR  CREW  DECELERA¬ 
TION  CARRIAGE,  PROJECT  NO.  27.  A  Resume  Report  of  Tests  Conducted  at 
the  American  Brake  Shoe  Company.  (Sargent  Research  Lab.,  Mahwah,  N.J.) 
12-20  September  1946. 
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Dcnsln,  B.  C.  1950  A  DECELERATOR  FOR  RUHAN  EXPERIMENTATION. 

(U.S.A.P.  am:,  Wrlght-P»tt®rson  APB,  Ohio).  OSAF  TR  No.  5973 
Note:  CARI  P&S  2.12 

ABSTRACT:  A  device  has  been  designed,  built,  and  tested  for  producing  and 
studying  the  effects  of  controlled  decelerations  up  to  50  g  for  a  duration 
of  0.1  second.  A  1500-lb.  carriage  is  tuounted  on  slippers  on  a  2000-fc. 
standard  gauge  rail  track.  The  human  subject  '>r  test  object  is  mounted  on 
the  carriage  in  the  desired  orientation.  The  carriage  is  accelerated  to  a 
predicted  velocity  by  one  to  four  100- lb.  thrust,  5-second  solid  fuel  rockets. 
The  carriage  can  be  decelerated  by  brakes  fixed  between  the  track  for  a  distance 
cf  forty-five  feet.  Forty-five  seta  of  brake  shoes  clamp  two  metal  keels  5 
inches  wide  and  11  feet  long,  mounted' under  the  carriage.  Each  set  of  brakes 
is  preset  to  the  desired  pressure  and  is  tripped  by  a  trigger  on  the  carriage. 

A  system  of  AM-FM  telemetering  has  been  built  for  transmitting  data  from  the 
carriage  and  subject  to  the  recorder. 
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Dertnksian,  G.  1959  THE  PROBLEM  OF  LOSS  OF  CONSCIOUSNESS  IN  FLYING  PERSONNEL. 
In:  L.  E.  .Lamb,  Ed.,  The  First  International  Sympost'an  of  Cardiology 

In  Aviation.  12-13  November,  1959,  pp.  83-92.  (School  of  Aviation 
Medicine,  Brooks  AFB,  Texas)  ASTIA  AD  244  389 


ABSTRACT:  A  healthy  young  adult  male  population  was  surveyed  In 
determine  the  incidence  of  clinical  syncope.  The  factors  associi 
episodes  of  clinical  syncope  were  reviewed  in  an  attempt  to  dete 
frequency.  One  hundred  and  five  Individuals  (70  with  and  35  w 
syncope)  were  studied  with  special  procedures  designed  to  stress 
vascular  mechanisms  resulting  in  experimental  syncope.  In  additi 
hoped  that  such  procedures  might  distinguish  those  cases  with  c 
and  thus  have  predictive  value. 
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Thirty  percent  of  the  aviation  cadets  were  found  to  have  had  preyious  syncopal 
episodes.  The  special  cardiovascular  stresses  revealed  a  surprisingly  high 
incidence  cf  cardiac  arrhythmias  in  normal  healthy  adult  males.  Of  the  38  cases 
of  experimental  syncope  some  68  per  cent  were  associated  with  an  arrhythmia. 

It  was  though  that  the  arrhythmias  were  secondary  to  cardio-lnhipltory  responses 
mediated  through  the  vagus  nerve.  They  could  be  abolished  or  prevented  with 
intravenous  atropine.  The  special  procedures  failed  to  distinguish  between 


individuals  with  previous  syncope  and  tnose  without 
value . 


and  thus  had 


no  predicitlve 
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Derry,  John  D.  1951  HIGH-SPEED  FLYING. 

Journal  of  the  Royal  Aeronautical  Society.  55:626-639,  October  1951. 

ABSTRACT:  This  paper  is  mainly  concerned  in  conveying  the  pilot’s  own  view  of 
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the  problems  of  high-speed  flying.  The  peper  Is  divided  under  t^e'  follovlng 
asin  heedings: 

1.  The  obstacles  to  negotiate  at  high  and  low  altitude. 

2.  The  approach  to  high-speed  investigation  and  means  of  obtaining  test 
results. 

3.  Present  and  future  requirements  of  research  aircraft. 

4.  Pilot  safety  measures. 

5.  Some  requirements  of  a  pilot  engaged  in  high  speed  research  and 
development  flying. 

For  the  moat  part  it  is  intended  only  to  cover  research  and  development  flying. 
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Desaga,  H.  n.d.  EXPERIMSNTELLE  UNTERSUCHUNGEN  DER  LUFTSTOSSWIRKUNG.  (EXPERlt- 
MENTAL  STUDY  OF  AIR  BLAST  EFFECTS.)  Mittellungen  aus  dem  Beblet  der 
Luf tfahrtmedizin.  fHerauagegebeiKyom  Inspekteur  des  Sanitatsvesens  der 
Luftwaffe.)  Forschungsbericht  15/4^5> 


1,288 

Desaga .  H.  1950  BLAST  INJURIES. 

In  German  Aviation  Medicine.  World  War  II.  Vol#  1I>  pp*  1274-1293# 
(Washington, D.  C.;  0,  S.  Govt.  Print.  Off.,  1950) 
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Devaux,  P.  1940  LA  RESISTANCE  PHYSIOLOGIQUE  AU  CATAPULTAGE  ET  AUX  ACROBATIES 
AERIENNES  (THE  PSYCHOLOGICAL  RESISTANCE  TO  CATAPULTING  AND  TO  AIRCRAFT 
ACROBATICS) 

Nature  (Paris)  67;  299-302 
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DeVost,  V.  F.  1960  ACCELERATION,  VELOCITY,  DISTANCE, TIME . 
Machine  Design.  Aug.  4,  1960. 
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DeVost,  V.F.  1960  NOL  COPPER-BALL  ACCELEROMETERS 

(U.S.  Naval  Ordnance  Laboratory,  White  Oak,  Maryland)  NAVORD  Report  6925, 

July  27,  1960,  ASTIA  AD  248  282 

ABSTRACT:  This  report  describes  conventional  and  dlscriniinating  copper-ball 
accelerometers  currently  in  use  at  the  Naval  Ordnance  Laboratory.  Their  operation 
as  peak  reading  accelerometers  •?nd  velocity  meters  is  discussed.  Theoretical 
dynamic  response  curves  are  presented  to  assist  in  analysis  and  interpretation. 
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DeVost,  V.F.  1962  TEST  SET,  DROP  SHOCK,  WOX-126A. 

(Naval  Ordnance  Lab.,  White  Oak,  Md.)  Kept.  No.  NOLTR  61-106, 
ASTIA  AD-297  401,  20  November  1962 


ABSTRACT:  The  report  describes  a  portable  /0-inch,  free-fall  drop  tester, 
presents  operating  instructions,  and  contaiiiS  calibration  curves.  The 
tester  is  an  adaptation  of  the  Mk  209  Mod  0  Test  Set,  which  it  replaces. 

A  wide  range  of  shocks  is  produced  with  felt,  rubber,  and  plastic  shock  pads. 
At  maximum  drop  height  and  for  payloads  of  1  lb.,  shocks  range  in  amplitude 
from  170  g  for  the  softest  pad  to  3200  g  for  the  hardest  pad.  The  durations 
of  these  shocks  are  12  ms  and  0.6  ms  respectively.  The  maximum  allowable  load 
for  the  test  set  is  4  lb.  For  a  4-lb.  pay-load  the  maximum  impact  velocity 
change  experienced  by  the  carriage  is  35  fps.  The  report  includes  complete 
drawings  on  the  W0X-126A  Test  Set  and  calibration  information  on  the  Mk  209 
Mod  0.  (Author) 
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deVries,  H.I.  1949  STRUCTURE  AND  POSITION  OF  THE  TECTORIAL  MEhffiRANE  IN  THE 
COCHLEA 

Acta  Oto-Laryngologica  (Stockholm)  37:  334-338 
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DeWeese,  D.  D.  1954  DIZZINESS - AN  EVALUATION  AND  CLASSIFICATI^ . 

(Soringfield:  C.  C.  Thomas,  Publisher,  1954) 

BOOK  REVIEW  SUMMARY:  This  publication  of  special  significance  to  flight 
surEeons.  Vertigo,  spatial  disorientation  and  the  motion  sickness  syndrome  of 
dizziness  are  peculiarly  related  to  the  profession  of  flying  and,  therefore,  are 
problL.  of-avution  ™dlclne.  Thay  muat  be  .epar.tad  £r» 
disturbances  resulting  in  dizziness;  and  these  in  turn  ba 

those  conditions  amenable  to  current  therapy  and  those  which  are  not.  Particular 
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c«re  la  essential  In  this  separation,  for  the  flight  surgeon's  decision  directly 
affects  the  career  of  both  pilots  ar^d  crew  members.  In  this  small  monograph, 
the  physician  may  find  concisely  reviewed  the  anatos^  and  physiology,  class¬ 
ification  and  differential  diagnosis  of  dizziness.  The  care  reports  in  chapter 
nine  add  little  to  the  value  of  the  presentation. 
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de  Wit,  G.  1953  SEASICKNESS;  (MOTION  SICKNESS)  A  LABYRINTHOLOGiCAL  STUDY. 

Acta  oto-larvng.  (supp.  108)  pp.  1-56 

ABSTRACT:  Cupulometric  examination  and  examination  with  the  parallel  swing 
demonstrate  an  abnormality  in  the  labyrinthine  functions  in  every  sufferer  from 
sea-sickness.  Only  the  small  group  in  which  the  affection  is  completely  psychic 
in  nature  forms  an  exception  to  this  rule.  However,  these  patients  do  not  suffer 
from  genuine  seasickness,  but  they  are  neurotics.  The  seasick  can  be  divided 
into: 

a.  The  specific  seasick  (807.  of  the  total).  This  group  is  characterized 
by  a  steep  cupulogram,  and  by  a  rise  of  the  pressure  in  the  central  retinal 
artery  after  stimulation  of  the  otolith  system.  They  lack  the  normal  tendency 
to  inhibition  of  strong  labyrinthine  stimuli. 

b.  The  unspecific  seasick  (207.  of  the  total).  This  group  can  be  subdivided 
into  one  with  mild  labyrinthine  abnormalities,  in  the  sense  of  a  slight  differ¬ 
ence  in  excitability  between  the  right  and  left  labyrinths,  and  the  group  of  the 
deficiencies.  Persons  belonging  to  the  latter  group  show  an  irregular  cupulo¬ 
gram.  Suprlmal  (benat ryl-chlortheophyllinate)  decreases  the  central  excitability 
of  the  labyrinth.  Atiopine  does  the  same,  and  moreover  abolishes  the  endocranial 
vasolabllity. 

c.  The  methods  lescrlbed  in  this  monograph  enable  recognition  of 
persons  liable  to  seasickness  at  the  beginning  of  their  career  at  sea. 


1,296 

Diamond,  H.,  J.  R.  Mott,  &  H.  J.  Smith  1962  DEVELOPMENT  AND  MANUFACTURE  OF  THE 
THREE-AXIS  INTEG^TING  ACCELEROMETER.  (Sperry  Gyroscope  Co.,  Great  Neck,  N. 
Y.)  Rept.  No.  C;i-42 30-0102 -6;  Contract  DA  30-069-0RD-3420;  Pro j  .  TN2-8106; 
ASTIA  AD-281  838 

ABSTRACT:  A  three-axis  integrating  accelerometer  is  described  which  utilizes  a 
single  test  mass  to  sinse  acceleration  components  in  any  direction.  Principles 
of  operation,  error  compensations,  and  constructional  features  of  the  accelero- 
stet'er" are  described.  A  detailed  analysis  and  parameter  study  of  the  pump-restora¬ 
tion  servo  is  included.  Detailed  test  results  are  tabulated.  (AUTHOR) 
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Diamond  Ordnance  Fuze  Labs.  1960  MEASUREMENT  OF  DISPLACEMENT,  VELOCITY  AND 
ACCELERATION: ,  BIBLIOGRAPHY  WITH  ABSTRACTS  AND  INDEX 
(Diamond  Ordnance  Fuze  Labs.,  Washington,  D.  C.  )  Aug.  22,  1960 
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Dias  Campos,  F.  1945  INFLUENCIA  DAS  ACELERACOES  SOBRE  0  ORGANISMO,  EN  AVIACAO 
(Acceleration;  Influence  on  Organism) 

Rev,  med.  RioGrande  do  Sul.  (Brazil)  1:  278-287,  May-June  1945 
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Dickerson,  K.  H.  and  G.  H.  Kydd  1961  EFFECTS  OF  HIGH  ACCELERATION  ON  RATS. 

(Paper  presented  at  32nd  annual  meeting.  Aerospace  Medical  Assoc,,  24-27 

April  1961,  Chicago,  111.) 

ABSTRACT:  Interest  in  recovery  of  biological  payloads  from  ballistic  probes 
and  orbital  satellites  has  created  a  need  for  information  on  the  effects  of 
re-entry  accelerations  on  animals.  Some  of  the  forces  Involved  lie  in  the 
range  between  50  and  100  G  and  are  of  short  duration.  Studies  have  been 
conducted  in  which  rats  were  subjected  to  a  selected  range  of  high  accelerations 
for  short  time  intervals.  The  results  indicate  that  where  the  criterion  for  a 
successful  test  is  survival  without  gross  pathology,  rats  can  survive  these 
forces.  (Aerospace  Med.  32(3); 228.) 
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Dickson,  E.D.D.  1940  INCIDENCE  OF  AIRSICKNESS  AMONGST  AIRCREWS 

(DETAILS  OF  23  CASES  CATEGORISED  UNFIT  ON  ACCOUNT  OF  DISABLING  SYMPTOMS) 
(Flying  Personnel  Research  Committee,  Canada)  F.P.R.C.  Report  No.  220b, 
December  1940 
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Dieckmann,  D. 
MENSCHEN 


Int.  Z .  Angew 


1957  EINFLUSS  VERTIKALER  MECHANISCHER  SCHWINGUNGEN 
(Effects  of  Vertical  Mechanical  Vibration  Upon  Man) 
Physiol.  (Berlin)  16;  519-564. 


auf  den 


1,302 


424  - 


Dl«alng«r,  W.  1931  WELTRAOMFAHRT  OND  lONOSPHAERE  (Space  Travel  and  the 
lonoaphere) 

In  Kerten,  R,  ed.  HOCHFREQUENZTCHNIK  UND  WELTRAUMFAHRT  (Zurich-  S 
Hirael,  1951),  pp,  7-l4^ 


ABSTRACT:  A  survey  of  conditions  to  be  encountered  by  an  escape  rocket.  The 
problea  of  neteors  as  well  as  temperature  and  ionisation  effects  are  discussed. 
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LOCALIZZAZIONE  OTTICA  ASSOLUTA  IN  CONDIZIONI 
STATICHE  E  NELLA  ACCELERAZIONE  RETTILINEa  E  CENTRIFUGA.  (Absolute 
Optic  Localisation  In  Static  Conditions  and  In  Rectilinear  And 
Centrifugal  Acceleration) 

Mvlata  di  Medicine  Aeronautica.  (Rome)  14:  190-208,  April-June  1951, 
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Dill,  D.  B.  1942  PHYSIOLOGY  OP  PLYING.  HAZARDS  AND  REMEDIES. 

J.  Lab,  and  Clinical  Med.  Vol  28,  Part  1,  pp.  585-589. 

ABSTRACT:  A  brief  delineation  of  six  hazards  of  flight:  anoxia,  aeroembolism, 
acceleration,  cold,  vibration  and  fear  or  anxiety. 
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Dill,  D.  B.  April  1942  EFFECTS  OF  PHYSICAL  STRAIN  AND  HIGH  ALTITUDES  ON 
THE  HEART  AND  CIRCULATIONS.  American  Heart  Joiirnal  23(4) -.441-454 
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Dill,  D.®-  1943  SYMPOSIUM  ON  WAR  MEDICINE:  PHYSIOLOGY  OF  FLYING:  HAZARDS 

* AND  REMEDIES.  J.  Lab  Clin  Med.  28:585-598,  Feb.  1943. 

ABSTRACT:  Flying  hazards  that  are  physiological  in  nature  are  those  facing 
nviation  medical  personnel.  Remedies  are  discussed  for  the  hazards  of  anoxia, 
aeroembolism,  acceleration,  vibration,  and  anxiety. 
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Dion,  M.  G.  1956  EQUIPMENT  FOR  MEASUREMENT  OF  AIRSPEEDS,  MACH.  NUMBERS  AND 
TEMPERATURES. 

Tech.  Scl.  Aeron.  3:118-124. 

R.  A.  E.  Translation  No.  645 
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District  of  the  Army  Corps  of  Engineers,  Office  of  the  District  Engineer,  Los 
Angeles  District  Aug.  1945  MUROC  AIR  FORCE  BASE  JOB  NO.  ESA  210-23 
DRAWINGS  NOS.  1037/25,  1037/26,  1037/27,  and  1037/28  PREPARED  UNDER  USAF 
CONTRACT  W-04-353  ENG-795A.  8  Aug.  1945  (Detail  drawings  of  2000  ft. 

rocket  launching  track  Installation) 
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Di  Taranto,  R.  A.,  &  J.  J.  Lamb  1958  THE  SPACE  ENVIRONMENT  -  -  A  PRELIMINARY 
STUDY.,  Elect.  Mfg, .  Oct.  1958 


1,310 

Dixon,  Frederick,  &  J.  L.  Patterson,  Jr.  1953  DETERMINATION  OF  ACCELERATIVE 
FORCES  ACTING  ON  MAN  IN  FLIGHT  AND  IN  THE  HUMAN  CENTRIFUGE.  (Naval  School 
of  Aviation  Medicine,  Pensacola,  Fla.)  Project.  No.  NM  001  059.04.01; 

ASTIA  AD- 39  383 

ABSTRACT:  Chapter  I:  The  concepts  of  force  and  acceleration  are  discussed. 
Physical  units  and  coordinate  systems  are  also  covered.  Chapter  II:  The  external 
force  patterns  acting  on  man  in  flight  and  in  the  human  centrifuge  are  treated. 
Methods  are  given  for  calculating  the  magnitude  and  direction  of  the  resultant 
external  force  in  various  types  of  airplane  maneuvers.  Chapter  III:  A  classifi¬ 
cation  of  centrifuge  types  is  presented  along  with  analyses  of  characteristic 
external  force  patterns  which  can  be  simulated.  Chapter  IV;  The  concept  of 
apparent  physiological  force  is  introduced.  Theoretical  considerations  are 
presented  which  show  that  the  application  of  simple  relativity  principles  permits 
the  straightforward  force  analysis  of  classical  physics  to  be  applied  to  the 
biological  organism  considered  as  the  reference  frame.  Chapters  V  and  71: 

Formulas  are  derived  for  the  physiologic  force  patterns  which  act  on  man  in  flight 
and  in  the  htiman  centrifuge.  Chapter  VII:  A  discussion  of  acceleration  measuring 
instruments  is  presented,  with  special  emphasis  on  inertial-type  linear 
accelerometers.  Chapter  VIII;  Methods  are  given  for  converting  force  components 
which  are  readily  determined  along  anatomical  axes  of  the  structures  supporting 
man  in  flight  and  in  the  centrifuge,  into  force  components  along  defined 
physiologic  axes  through  a  subject.  (ASTIA) _ _ 
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Dixon,  F.  and  J.  L.  Patterson,' Jr .  1961  DETERMINATION  QF  ACCELERATIVE 

FORCES  ACTING  ON  MAN  IN  FLIGHT  AND  IN  THE  HUM^N  CENTRIFUGE. 

In  Gavier,  0.  H.  and  G.  D.  Zuideatf,  Gravitational  Stress  in  Aerospace 
Medicine  (Boston:  Little,  Brown,  and  Co. ,  1961)  Pp.  243-256. 
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Dixon,  F.  P.  and  L.  D.  Stimpson  1963  A  SYSTEMS  APPROACH  TO  VEHICLE  DESIGN 
FOR  EARTH  RE-ENTRY  FROM  AN  INTERPLANETARY  MISSION. 

Paper:  American  Aatronautical  Society  Symposium  on  the  Exploration  of 
Mars,  Denver,  Colorado,  June  6-7,  1963.  Preprint  11 

ABSTRACT:  Earth  return  from  Mars  and  Venus  manned  ventures  during  the  1970 's 
places  stringent  requirements  upon  the  earth  re-entry  vehicle  design.  These 
requirements  are  related  to  the  high  approach  velocities  ranging  from  13  to  19 
km/sec  and  include  the  possibilities  of  retro-propulsion,  modulated  lift  and 
drag,  heavy  heat  shellds,  advanced  materials,  control  techniques  which  include 
maneuverability  for  landing  site  selection,  and  necessary  safety  provisions. 
Feasibility  studies  are  presented  for  earth  re-entry  of  a  six-man  crew  by  three 
basic  vehicle  configurations  which  include  an  Apollo-t>pe,  a  Drag-Brake,  and 
a  High  Lift-to-Drag  vehicle  with  the  main  emphasis  being  placed  upon  the  mini- 
odzatlon  of  total  re-entry  vehicle  weight. 

The  effect  of  radiative  heating  In  conjunction  with  convective  heating  upon 
vehicle  design  is  analyzed,  and  coupled  with  the  modulated  lifting  requirement, 
results  in  optimum  tradeoffs  between  heat  shield  and  retro-propulsive  weights. 
Realistic  ablation  technology  limitations  place  upper  bounds  upon  purely  aero¬ 
dynamic  re-entry  based  upon  present  knowledge  of  radiation  heating  behavior  and 

advanced  materials  technologies. 

The  three  vehicle  types  remain  competitive  in  total  weight;  however,  they  differ 
considerably  as  to  re-entr/  corridor  depth,  landing  site  selection,  g-loading 
and  control  complexity.  The  High  L/D  vehicle  is  recommended  for.  further  study 
since  it  appears  to  have  superior  performance  over  the  Apollo  a- id  Drag  Brake 
vehicles  for  earth  re-entry  from  possible  Early  Manned  Planetary  and  Inter- 
plenetary  Round-Trip  Expeditions  in  the  1970-75  period. 
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Dobies,  E.  F.  1957  THE  EQUATIONS  OF  MOTION  OF  A  TUMBLING  RE-ENTRY  BODY. 
(Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.) 

JPL  Prog.  Rept.  No.  20-339,  Pasadena,  22  Nov.  1957. 
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Dobronravov,  V.  1957  ON  THE  WAY  TO  THE  COSMOS 

In  Soviet  Bloc  International  Geophysical  Year  Information  12;4~7. 
First  published:  Krvl'va  Rodlnv  No.  6,  pp.  20-22.  June  1957. 
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Dobrotln,  B.  M.  and  1.  N.  Kostev  1935  PARACHUTE  JUMPING  INTO  WATER 
Vyestn.  Vozd.  Flota  17(8):23. 
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Dodge,  C.  H.,  &  C.  C.  Wunder  1962  SURVIVAL  AND  GROWTH  OF  JUVENILE  TURTLES 
EXPOSED  TO  CONTINUOUS  CENTRIFUGATION.  Physiologist  5(3): 130,  Aug.  1962 


ABSTRACT:  With  hatchling  Red-Eared  Turtles  (Pseudemys  scripta  elegans).  growth 
could  be  either  enhanced  or  retarded  depending  upon  field  intensity.  IXiring  9 
wceKs  of  centrifugation  at  5  g,  turtles  grew  112^26T  more  than  their  controls. 

At  still  higher  fields,  growth  decreased  ds  the  field  increased.  However,  at 
fields  as  intense  as  28  g,  a  few  turtles  displayed  measurable  growth.  Times  for 
50%  mortality  were  3,  7,  and  31  days  at  28,  24,  and  21  g  respectively.  At  6,  10, 
and  13  g  there  was  no  significant  mortality.  The  superior  ability  of  turtles  to 
survive  high  gravity  can  be  attributed  to  their  aquatic  environment  and  the  shell, 
which  acts  as  a  natural  anti-g  suit.  (AUTHOR)  (Aerospace  Medicine  34(3): 276, 
March  1963) 
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Dodge,  C.  R.  &  C.  C.  Wunder  1963  GROWTH  OF  JUVENILE  RED-BARED  TURTLES  AS 
INFLUENCED  BY  GRAVITATIONAL  FIELD  INTENSITY. 

Nature  (London)  197:922-923,  March  2,  1963. 
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Dodge,  R.  1923  HABITUATION  TO  ROTATION 

J.  Experimental  Psychology  6(1): 1-35,  Feb.  1923. 

ABSTRACT:  The  question  of  whether  the  objective  and  subjective  effects  of  ro¬ 
tation  are  modified  by  habituation  is  a  serious  one  in  aviation.  The  first 
scientific  observations  of  habituation  to  rotation  in  man  were  published  by 
C.  R.  Griffith.  The  present  experiemtns  involved  the  use  of  photographic  recordsj 
They  furnish  complete  confirmation  of  Griffith's  results  together  with  important 
additional  data.  Another  field  of  interest  covered  in  this  paper  is  the  adapt¬ 
ation  to  repeated  vestibular  stimulation.  The  effect  of  repeated  stimulation 
on  the  vestibular  mechanism  is  of  particular  importance  to  an  understanding 
of  human  variability. 
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Dodge,  R.  1923  THRESHOLDS  OF  ROTATION. 

J.  Experimental  Psychology  6(1) : 107-137,  Feb.  1923. 

ABSTRACT:  Under  experimental  conditions,  the  threshold  for  rotation  of  rapid 
onset  seems  to  be  somewhere  between  one  and  two  degrees  per  second,  but  a  velocity 
of  four  degrees  per  second  was  too  slow  to  produce  uniformly  correct  judgments 
of  rotation.  Real  assurance  of  the  correctness  of  judgment  of  rotation  obviously 
depends  on  angular  velocity  exceeding  four  degrees  per  second. 

The  diffexence  between  rotations  of  sudden  onset  and  rotations  of  similar  maxi¬ 
mum  velocity  whose  acceleration  had  the  form  of  sine  waves  appears  to  be  neglig¬ 
ible  within  the  limits  of  our  experiments.  Arithmetical  acceleration,  on  the 
contrary,  presented  unfavorable  conditons  for  the  perception  of  rotation  in  the 
case  of  subject  RD  and  favorable  conditions  for  subject  F. 

The  most  irregular  results  occured  in  connection  with  the  oscillatory  rotations. 
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Dolbnin,  T.  V.  1934  SHOES  REQUIRED  BY  PARACHUTE  JUMPERS 
Vvcstn.  Vozd.  Flota  17( 12) : 13- 15 . 


1,321 

Dolbnin,  T.  V.  1938  PARACHUTE  TOAUMA  AND  MEANS  OF  PREVENTION 
Vo.-sanit.  Dvelo  (2): 49-57.  19  8 
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Dolbnin,  T,  V. ,  1938  ZUR  FRAGE  DER  URSACHE  VON  MISSLUNGENEN  FALLSCHIRM- 

ABSPRtftlGEN  (On  the  Question  of  Causes  of  Unsuccessful  Parachute  Jumps) 
Vo.-sanit.  Dvelo  10(7): 49-52. 
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Dole,  S.  H.  1958  ENVI1.0NMENTAL  REQUIREMENTS  FOR  EXTENDED  OCCUPANCY 
OF  MANNED  SATELLITES. 

(The  RAND  Corporation,  Santa  Monica,  Calif.)  P-1577,  Dec.  12,  1958 


ABSTRACT:  A  review  of  the  physical  environmental  conditions  needed  to  keep 
a  man  functioning  efficiently  in  an  earth  satellite.  The  main  environ¬ 
mental  conditions  considered  are  composition  and  pressure  of  the  atmosphere, 
gravitational  forces,  temperature,  and  radiation.  Illustrative  examples 
of  Che  associated  payload  weights  required  per  man  as  a  function  of  mission 
duration  are  given. 
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Dole,  S.H.  1960  DESIGN  CRITERIA  FOR  ROTATING  SPACE  VEHICLES. 

(Rand  Corp.,  Santa  Monica,  Calif.)  Research  Menx>  No.  RM-2668, 
Contract  AF  49(638)700,  Pro j .  RAND,  18  Oct.  1960.  ASTIA  AD  249  503. 


ABSTRACT:  Several  undesirable  physiological  side  effects  can  arise  from 
rotating  a  manned  space  vehicle  in  order  to  provide  a  simulated  gravity  field. 
The  phenomena  that  may  produce  these  side  effects  are  herein  analyzed  to  de¬ 
termine  in  each  case  the  design  restrictions  that  should  be  accepted  in  order 
to  avoid  adverse  conditions.  Based  on  this  set  of  rest  rict  ion.s ,  a  design 
envelope,  which  allows  the  designer  considerable  latitude,  is  based  on  the 
following  limits:  (1)  maximum  artgular  velocity,  4  rpm;  (2)  maximum  head-to- 
foot  difference  in  g's,  15Z;  (3)  minimum  rim  velocity,  10  ft/sec;  (4)  maximum 
simulated  gravity  field,  1.5  g's;  and  (5)  minimum  simulated  gravity  field  0.01 
g.  (Author) 


Doll,  R.  E.  and  J.  R.  Berkshire  1961  BIBLIOGRAPHY:  PSYCHOLOGICAL  RESEARCH 
IN  THE  U.  S.  NAVAL  SCHoOL  OF  AVIATION  MEDICINE  --  JULY  1950- JUNE  1960. 
(USN  School  of  Aviation  Medicine,  Pensacola  Air  Station,  Fla.) 

Feb.  6.  1961 


ABSTRACT:  This  bibliography  covers  those  inservice  research  publications 
of  the  USN  School  of  Aviation  Medicine  which  might  be  of  interest  to  psycho¬ 
logists.  The  period  of  publication  covered  is  from  July,  1950,  through  June 
1960.  The  report  titles  are  grouped  by  subject  matter  as  follows:  acoustics, 
anxiety,  attitudes,  grades  and  standards,  morale,  peer  ratings,  perception, 
selection,  methodology,  safety,  tests,  training,  vision,  and  miscellaneous. 

An  author  index  is  Included.  (Tufts) 
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Domanski,  T.  J.  1956  HUMAN  STRESS  RESPONSE  IN  JET  AIRCRAFT  OPERATIONS. 
(School  of  Aviat.  Med.,  Randolph  AFB ,  Tex.) 

Rept.  No.  57-16  ASTIA  AD  128  591 
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Doolittle,  J.  H.  1925  AIR  RACING 

National  Aeronautic  Association  Review  3(  1 ',):  163-164,  Nov.  1925 
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Doolittle,  J.  H.  1925  ACCELERATIONS  IN  FLIGHT 

(National  Advisory  Committee  for  Aeronautics,  Washington,  D.  C.) 

Rept.  No.  203,  Feb.  28,  1925 

SUMMARY:  The  accelerations  In  suddenly  pulling  out  of  a  dive  are  greater  than 
those  due  to  any  maneuver  started  at  the  same  speed.  The  accelerations  obtained 
In  suddenly  pulling  out  of  a  dive  with  a  modern  high-speed  pursuit  airplane 
equipped  with  well-balanced  elevators  are  shown  to  be  within  3  or  4  per  cent  of 
the  theoretically  possible  accelerations.  How  close  this  agreement  would  be  in 
the  case  of  a  similar  airplane  equipped  with  unbalanced  elevators  woulu  be  deter¬ 
mined  by  additional  experiments.  Accelerations  due  to  flying  the  airplane  in 
average  "rough  air"  do  not  exceed  2.5  g.  The  maximum  acceleration  which  a  pilot 
can  withstand  depends  upon  the  length  of  time  the  acceleration  Is  continued.  It 
Is  shown  that  the  pilot  experiences  no  difficulty  under  the  Instantaneous  accel¬ 
erations  as  high  as  7.8  g.,  but  that  under  accelerations  In  excess  of  4.5  g., 
continued  for  several  seconds,  the  pilot  quickly  loses  his  faculties.  While  this 
is  disconcerting  to  the  pilot,  it  is  not  necessarily  dangerous  for  one  i.i  good 
physical  condition  unless  continued  for  a  period  of  10  to  12  seconds.  (ALHllOR) 
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Dorcus,  R.  M.  1927  A  COMPARISON  OF  POST-ROTATION  NYSTAGMUS  DURATION  FOR 
REPEATED  STIMULATION  WITH  THE  HEAD  FIXED  AND  FREE.  J.  Comp.  Psychol. 
7:177-179 
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Dorcus,  R,  M.  1932  THE  EFFECT  OF  CONTINUOUS  ROTATION  ON  THE  ALBINO  RAT. 

J.  Comp.  Psychol.  13:7-10 

1.331 

Dorcus,  R.  M. ,  &  0.  H.  Mowrer  1936  AN  EXPERIMENTAL  ANALYSIS  OF  THE  VESTIBULAR 
POINTING  TEST.  Ann.  Otol.  Rhinol.  Larvngol.  45:33-58 
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Dorcus,  R.  .'1.  1942  THE  INFLUENCE  OF  PHYSIOLOGICALLY  EFFECTIVE  DOSES  OF 

EPINEPHRINE  ON  VESTIBULARLY  INDUCED  NAUSEA,  (Civil  Aeronautics  Administra¬ 
tion,  Washington,  D.  C.)  Rept.  No.  5;  Nov.  1942 

CONCLUSIONS: 

1.  The  obtained  results  are  that  epinephrine  produces  no  changes  in  frequency 
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of  nausea  or  vomiting  in  response  to  vestibular  stimulation  under  the  conditions 
of  tills  ex-.^eriment. 

2.  This  may  safely  be  interpreted  as  demonstrating  that  under  these  conditions 
epinephrine  does  not  facilitate  nausea  and  vomiting. 

3.  It  does  not,  however,  exclude  the  possibility  that  epinephrine  may  tend  to 
prevent  or  alleviate  nausea. 

4.  It  was  found,  incidentally  to  the  main  problem,  that  the  normal  resting  blood 
pressures  of  those  who  were  subsequently  nauseated,  were  on  the  average  equal  to 
those  of  the  non-susceptibles,  and  that  their  blood  pressure  changes  from  epine¬ 
phrine  were  equal. 

5.  The  results  cast  doubt  on  one  aspect  of  the  hypothesis  that  motion  sickness 
is  a  consequence  of  fear.  If  fear  actually  increases  the  frequency  of  air  sick¬ 
ness,  the  effect,  insofar  as  it  can  be  gauged  from  this  experiment,  does  not 

seem  to  be  a  direct  physiological  result  of  the  increased  secretion  of  epinephrine, 
known  to  occur  during  fear.  (CAA) 
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Dorman,  P.  J.,  &  R.  W.  Lawton  1956  EFFECT  ON  G  TOLERANCE  OF  PARTIAL  SUPINATION 
COMBINED  WITH  THE  ANTI-G  SUIT.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
NADC-MA-5606 

See  also  J .  Avia .  Med ■  27(6) : 490-496 ,  Dec., 1956 

ABSTRACT:  A  total  of  305  runs  on  nine  trained  centrifuge  subjects  and  233  runs  on 

twenty-four  Navy  pilots  were  performed.  Using  grayout  (peripheral  light  loss)  as 
an  endpoint,  66.7  per  cent  of  the  fleet  pilots  were  able  to  withstand  7  g  for  15 
to  30  seconds  sitting  upright,  wearing  a  standard  Navy  Z-2  suit  inflated  to  7-9 
p.s.i.  pressure.  The  remainder  faileo  the  7  g,  30-second  run.  The  65  degree 
supine  position  alone  failed  to  improve  the  performance  of  this  latter  group.  All 
of  these  subjects  were  then  retested  in  the  65  degree  supine  position  wearing  ah 
inflated  Z-2  suit  (7-9  p.s.i.  pressure).  One  hundred  per  cent  of  subjects  thus 
tested  successfully  withstood  7  g  for  30  seconds,  althougn  the  unprotected  toler¬ 
ance  in  some  subjects  was  as  low  as  2.5  g.  (AUTHOR) 
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Dosch,  V.  F.  1956  MEASUREMENT  OF  THE  DYNAMIC  RESPONSE  OF  THE  AMAL  HUMAN 
CENTRIFUGE . 

(Aeronautical  Computer  Laboratory,  USN  ADC) 

Report  TC-26-56,  Oct.  1956. 
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Dostal,  R.  and  T.  Kersey  1960  SPACE  MEDICINE 

The  Iowa  Engineer  60(51:18-20.  Feb.  1960. 

ABSTRACT:  This  is  the  second  in  a  series  of  two  papers.  This  paper  explains 
the  psychological  effects  of  confinement,  hypoxia,  excess  oxygen,  ecological 
food  systems,  and  space  hibernation. 
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Douglas  Aircraft  Co.  GRAPH:  ACCELERATION  TOLERANCE 

(Douginas  Aircraft  Co.,  Inc.,  El  Segundo,  Calif.)  Kept.  ES  141880 
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Douglas  Aircraft  Co.  FLIGHT  FITNESS 

(Douglas  Aircraft  Co.  Inc.,  El  Segundo,  Calif.) 
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Douglas  Aircraft  Company  1951  ACCELERATION  AND  THE  HUMAN  BODY. 
(Douglas  Aircraft  Company,  Inc.,  El  Segundo  Division,  Calif.) 

A  Graph . 
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Douglas  Aircraft  Co.  Engineering  Dept.  1953  ACCELERATION  AND  THE  HUMAN  BODY. 
In  Proceedings  of  Symposium  on  Frontiers  of  Man-Controlled  Flight,  Institute 
of  Transportation  and  Traffic  Engineers,  Univ.  of  Calif.,  Los  Angeles,  April 
1953. 
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Douglas  Aircraft  Co.  1956 

(Douglas  Aircraft  Co.,  Inc., 


DOUGLAS-TULSA  TEST  FACILITIES. 

Tulsa,  Oklahoma)  TU*24168,  June  1956. 
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Douglas  Aircraft  Col,  Inc.  1962  NOTES  ON  THE  EFFECTS  OF  HUMAN  ACCELERA 
TION  TOLERANCES  ON  DESIGN  FOR  THE  TERRAIN  FOLLOWING  AIRCRAFT. 

(Douglas  Aircraft  Co.,  Inc.,  El  Segundo,  Calif.)  Rpt.  no.  ES-  40621 
ASTIA  AD-278  653 
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Douglas,  D.  W.  and  H.  R.  Seal  1961  INTERNALIZED  ANIMAL  TELEMETRY  SYSTEM  — 
ELECTRONIC  CONSIDERATIONS. 


ABSTRACT:  A  single -channel  biological  telemetry  system  is  described,  in  which 
a  miniature  solid-state  transmitter  is  surgically  implanted  permanently  in 
experimental  animals,  its  carrier  being  inoculated  by  physiological  information 
and  transmitted  through  the  intact  akin  to  a  remote  receiver  and  demodulator, 
where  the  physiological  data  are  then  recorded.  Discussed  are  such  problems 
as  RF  propagation  through  electrolytes  which  are  at  circuit  ground,  recharging 
a  surgically  implanted  battery  by  use  of  an  external  low  frequency  RF  field,  and 
obtainir.g  high  modulation  sensitivity  with  optimum  stability.  Also  discussed 
are  the  relative  merits  of  various  telemetry  techniques  when  applied  to 
physiological  monitoring  of  this  type  and  the  problems  associated  with  multiple 
data  transmission.  (Aerospace  Med.  32(3): 229,  March  1961) 
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Douglas,  W.  K.  1960  SELECTION  AND  TRAINING  OF  SPACE  CREWS. 

Lectures  in  Aerospace  Medicine.  11-15  January  1960  (Conducted  at  the  School 
of  Aviation  Medicine  USAF  Aerospace  Medical  Center.) 
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Douvillicr,  J.G.,  Jr,,  H.L.  Turner,  J.D.  McLean  &  D.R.  Heinle  1960  EFFECTS 
OF  FLICirr  SIMULATOR  MOTION  ON  PILOTS’  PERFCR  MANCE  OF  TRACKING  TASKS 
(National  Aeronautics  and  Space  Administration,  Washington,  D.C.)  NASA  TN  D-143 
February,  1960.  ASTIA  AD  231  341 


ABSTR;\CT:  The  effect  of  motion  of  a  flight  simulator  on  pilots'  performance  of 
a  tracking  task  has  been  investigated  by  comparing  the  air-to-air  tracking 
performance  of  two  pilots  in  flight,  on  a  motionless  flight  simulator,  and  on  a 
flight  simulator  free  to  roll  and  to  pitch.  Two  different  attack  displays  were 
used.  It  was  found  in  tracking  a  maneuvering  target  that  (1)  the  results  from 
the  moving  flight  simulator  resembled  the  results  from  flight  much  more  than  did 
those  from  the  motionless  simulator;  and  (2)  that  in  flight  the  conventional 
circle-dot  display  was  superior  to  a  drone  display.  For  simpler  tracking  tasks 
it  was  not  possible  to  detect  these  differences. 
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ABSTRACT: 


A  method  for  developing  coordinate- transformation  equations  for  a 
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multiple-degree-of-freedom  flight  simulator  Is  presented.  The  equations  are 
applicable  In  particular  to  the  NASA  f ive-degree-of  freedom  piloted  flight 
simulator;  in  general,  however,  the  method  of  their  development  Is  applicable 
to  transformation  equations  for  other,  similar  simulators  of  fewer  or  of  more 
degrees  of  freedom.  Because  the  NASA  simulator  has  a  very  limited  range  of 
displacement  in  one  of  its  modes  of  motion  the  equations  are  written  for  four 
degrees  of  freedom.  Examination  of  the  sigularities  of  the  equations  showed 
it  possible  to  reproduce  any  combination  of  four  of  the  six  components  of 
motion,  three  angular  and  three  linear,  of  t;he  vehicle  being  simulated.  In 
most  cases,  there  i?  more  than  one  way  to  simulate  each  combination,  the  most 
desirable  was  determined  by  the  restrictions  imposed  by  the  singularities  of 
the  equations.  (Author) 
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Dowd,  G'.  L.,  Jr.  1931  CAN  MAN 
Pop.  Sci.  Mon.  118(2):A2-43, 


PILOT  ROCKET 
134. 


PLANES  AT 


5,000  MILES  AN  HOUR? 
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Downey,  V.  M.,  V.  Lorentzen  and  E.  H.  Lambert  1949  EFFECT  OF  THE  CROUCH 
POSITION  ON  THE  INCREASE  IN  TOLERANCE  TO  POSITIVE  ACCELERATION  AFFORDED  BY 
AN  ANTI -BLACKOUT  SUIT. 

J.  Aviation  Med.  20(5) ; 289-299 . 

ABSTRACT:  A  change  from  the  Upright  sitting  position  to  a  crouch  position  in 
which  the  eye  level  was  lowered  11  cm.  Increased  the  tolerance  of  centrifuge 
subjects  to  positive  acceleration  by  an  average  of  1.2  G  as  determined  by  use 
of  visual  symptoms,  blood  content  of  the  ear  and  the  ear  pulse  as  criteria  of 
G  tolerance. 

The  protective  value  of  the  G-4  anti-blackout  suit  was  54  per  cent  greater  when 
assayed  in  the  crouch  position  than  it  was  in  the  upright  sitting  position. 

Four  of  ten  subjects  were  unable  to  support  their  heads  in  the  crouch  position 
employed  at  accelerations  of  7  G  and  greater. 


1 ,349 


Downing,  Theodore  0.  1961  FAT  EMBOLI  IN  GOATS  -  I.  PULMONARY  FAT  EMBOLISM 

IN  GOATS  DYING  FROM  THE  EFFECTS  OP  rtASSI’,^  TRAUMA. 

(U.  S.  Army  Chemical  Research  and  Development  Laboratories,  Maryland) 
CRDLR  3106,  Nov.  1961.  Project  4C99-02-002. 

ABSTRACT:  Lung  tissues  from  goats  that  died  from  the  effects  of  massive 
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trauma  were  examined,  In  order  to  establish  the  Incidence  of  fat  embolism  In 
goats,  to  ascertains  the  effect  on  the  goat  of  the  embolic  Involvement,  and 
Is  determine  the  relationship  between  fat  embolism  severity^  and  the  concentration 
of  clostridial  organisms  In  would  exudates. 
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Draeger,  R.H.,  J.S.  Barr  et  al.  1945  A  STUDY  OF  PERSONNEL  INJURY  BY  "SOLID 
BLAST"  AND  THE  DESIGN  AND  EVALUATION  OF  PROTECTIVE  DEVICES 
(U.S.  Naval  Med.  Res.  Instlt.  &  U.S.  Naval  Hosp..,  Bethesda,  Md.) 

Res.  Proj .  X>317;  Rept.  No.  1;  March  1945. 
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Draeger,  R.  H.,  J.  S.  Barr,  and  W.  W.  Sager  1946  BLAST  INJURY. 
J.A.M.A.  132:762-767. 
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Draeger.  R.H.  1947  SHOCK  OR  BLAST  INJURIES 

In  Shock  and  Vlbrat ion  Bulletin  No.  2 

(Office  of  Naval  Research,  Naval'  Research  Lab.,  Washington,  D.C.) 
Pp.  7-9,  March  1947. 


ABSTRACT:  The  problem  of  shock  or  blast  is  logically  divided  Into  two  categor¬ 
ies,  namely,  the  effects  upon  material  and  the  effects  upon  personnel.  The 
problem  of  damage  to  material,  including  ships,  planes,  guns,  instruments,  and 
equipment  of  all  kinds  has  been  partially  solved.  Damage  or  injuries  to 
personnel  which  result  from  shock  or  blast  are  less  well  understood,  and  very 
little  has  been  done  regarding  methods  of  study.  This  article  reviews  the 
injuries  caused  by  pressure  waves  during  eAplosion.  These  injuries  discussed 
include  air  blast  injuries,  water  blast  injuries,  and  solid  blast  Injuries. 
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Draeger,  R.H.,  D.E.  Goldman,  &  C.B.  Cunningham  1947  SHOCK  AND  VIBRATION 
BULLETIN  NO.  2  -  '  .RCH  1947.  (Office  of  Naval  Research,  Naval  Research 
Laboratory,  Washi.  toi,  D.C.)  ASTIA  ATI  75123. 


ABSTRACT:  Topics  cov-  '  *  :■  at  a  symposium  on  shock  and  vibration  are  presented. 

A  committee  was  set  ui  '  clarify  and  unify  Ideas  and  to  report  such  terminology 


definitions,  and  standards  as  will  help  in  the  uniformity,  understanding,  and 
progress  in  the  field  of  science.  The  effects  of  personnel  shock,  blast,  and 
vibration  were  also  discussed.  It  was  demonstrated  that  the  purpose  of  such 
investigations  was  to  provide  protection  for  human  beings  and  structures 
involved  in  Fleet  operations.  In  addition,  a  detailed  description  together  with 
photographs  is  given  of  the  German  Askania  vibrograph. 
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Draeger,  R.H.,  R.H.  Lee,  &  B.E.  Jennings.  1956  SOLID  BLAST  STUDY  OF 

PROTECTIVE  SHOES  AND  MATS.  (Navy  Mine  Defense  Lab.,  Panama  City,  Fla.) 
Evaluation  Rept.  ASTIA  AD  124  203,  Dec.  1956. 
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Dranetz,  A.  I.,  &  J.  L.  Upham  1955  A  PHASE  MODULATED  TRANSISTORIZED  PRESSURE 
OR  ACCELERATION  TELEMETERING  CHANNEL.  (Paper,  1955  National  Telemetering 
Conference,  Chicago,  May  18-20,  1955) 


ABSTRACT:  A  phase  modulated  system  has  been  designed  for  the  telemetering  of 
airborne  recording  of  accelerations  and  pressure  in  missiles  and  aircraft. 
Utilizing  differential  transformer  transducers  as  the  sensing  devices,  this 
system  can  be  used  to  telemeter  accelerations  up.  to  +  180  g  having  frequency 
components  from  0  cps  to  more  than  500  cps,  and  pressure  up  to  +  30  psi  over 
the  same  frequency  range . 
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Drone,  K.  C,  1961  DESIGN  STUDY  FOR  AN  ACCELERATION  RESEARCH  DEVICE. 

Rept.  for  1  July  60  -  20  Jan.  61  on  Biophysibs  of  Flight.  (Wright-Patter- 
son,  AFB,  Ohio)  ASD  TR  61-425,  August  1961.  ASTIA  AD  268  621 

ABSTRACT:  Starting  with  the  presently  recognized  requirements  of  accelerations, 
levels  of  various  exposure  conditions,  and  combinations  of  stresses  in  aero¬ 
space  systems,  a  design  study  was  made  of  an  acceleration  research  device  which 
would  simulate  these  conditions.  It  was  required  that  this  accelerator  use 
proven  construction  methods  and  be  economically  feasible.  In  simulating  the 
various  performance  requirements  there  were  certain  areas  that  were  quite  signif L 

cant  in  the  over-all  design:  (1)  Power  requirements  during  the . first  second  of 

maximum  centrifiige  onset  is  approximately  86,000  horsepower  and  necessitates  a 
stored  energy  means  to  keep  electrical  power  requirements  below  20,000  horse¬ 
power;  (2)  Gyroscopic  actions  plus  simulated  vibration  conditions  at  the  end  of 
the  centrifuge  arm  dictate  that  major  attention  be  given  to  arm  natural  fre¬ 
quencies  and  dampening  qualities;  (3)  Resultant  acceleration  effects  plus  cab 
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incrtlA*  necessitated  some  reduction  in  cab  RPM's  and  onset  rates  to  keep  torque 
and  horsepower  requirements  within  feasibility  limits;  and  (4)  Coriolis  forces 
must  be  considered  in  both  the  effect  upon  the  subject  being  tested  and  cab 
structure.  (Author) 
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Drooker,  J.C.  1954  WARTIME  EXPERIENCE  WITH  SKULL  INJURY  AND  BLAST  AND  THEIR 
EFFECT  UPON  THE  EAR  Arch  Otolarvng. .  Chicago  58:546-574 
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Drury,  D.R.  and  G.H.  Scott  et  al  1944  INVESTIGATIONS  IN  AVIATION  PHYSIOLOGY 
WITH  PARTICULAR  ATTENTION  TO  THE  EFFECTS  OF  ACCELERATION,  DECOMPRESSICSl , 
ANOXIA,  AND  COLD  AND  METHODS  TO  COMBAT  THESE  EFFECTS. 

(  National  Research  Council,  Committee  on  Aviation  Medicine,  Committee 
on  Acceleration)  Final  Rept.  OEMcmr-288.  26  April  1944. 
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Drury,  D.  R.  1947  HUMAN  CENTRIFUGE 

Stanford  Med.  Bull.  5:148-150. 
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Drury,  D.R.  1947  PHYSIOLOGICAL,  BIOCHEMICAL,  AND  ANATOMICAL  EFFECTS  OF 
ACCELERATION  ON  THE  BODY  RELATIVE  TO  PILOT  POSITION  IN  HIGH  SPEED  AIR¬ 
CRAFT.'  (  University  of  Southern  Calif.,  School  of  Medicine,  Los  Angeles) 
USN  Contract  No.  N6orl77,  Task  Order  1,  Project  no.  161-014,  January  1947 
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aOTIGN  PICTURE 


Drury,  D.R.,  et  al.  1948  STUDIES  OF  THE  PATHOLOGY  PRODUCED  UPON  GOATS 
BY  EXPOSURE  TO  HEAD  TO  FOOT  RADIAL  ACCELERATIONS:  NEGATIVE  G. 

(  Presented  at  the  Nineteenth  Annual  meeting  of  the  Aero  Medical 
Association  in  Toronto,  Canada,  June  1948) 
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Duane,  T.D.,  E,  L.  Beckman  &  K.R.  Cobum  n.d.  LIMITATION  OF  OCULAR  MOTILlTt 
DURING  POSITIVE  ACCELERATION  (Aviation  Medical  Acceleration  Lab.,  Naval 
Air  Development  Center,  Johnsville,  Pa.) 

/ 


Duane,  T.  D.,  R.  L.  Wechsler,  J.  E.  Ziegler,  &  E.  L.  Beckman  1952  EFFECTS  OF 
ACCELERATION  UPON  THE  CEREBRAL  METABOLISM  AND  CEREBRAL  BLOOD  FLOW.  PHASE  II. 
STUDIES  ON  CSREBRAL  PHYSIOLOGY  OF  MONKEYS  AT  12  NEGATIVE  G.  (Naval  Air  Devel¬ 
opment  Ctr.,  Johnsville,  Pa.)  NADC-MA-5204,  21  May  1952,  ASTIA  ATI  157  813 

ABSTRACT:  A  survey  of  the  effects  of  repeated  exposures  to  12  negative  C  for  40 
seconds  was  carried  out  on  the  monkey,  and  his  response  to  this  imposed  stress 
evaluated.  Cerebral  circulation  was  measured  by  recording  the  passage  of  fluores¬ 
cein  through. cortical  vessels  with  the  use  of  a  photof luorometer  attached  to  a 
cranial  lucite  window  previously  placed  in  the  monkey's  skull.  Respiration  was 
recorded  via  a  thermocouple  within  the  tracheal  cannula.  A  quantitative  measure¬ 
ment  of  the  blood  gases  was  performed  upon  blood  withdrawn  from  the  cerebral  cir¬ 
culation  during  maximum  G;  electroencephalographic  and  electrocardiographic  record¬ 
ings  were  obtained  by  several  methods;  and  the  vascular  pressure  gradient  across 
the  brain  was  measured  by  pressure  transducers  in  the  carotid  artery  and  in  the 
confluens  sinuum.  Whenever  possible,  all  recordings  were  made  concurrently. 

At  12  negative  G  for  40  seconds  there  was  evidence  of  continuing  cerebral  circula¬ 
tion,  apnea  with  secondary  arterial  anoxemia,  and  a  lowering  of  the  cerebral  ' 
venous  oxygen  content  suggesting  cerebral  anoxia.  A  transient  enhancement  of  the 

electrical  activity  of  the  cortex  was  followed  by  gradual  depression  of  varying 
degrees.  The  arterial  and  venous  pressures  were  elevated,  but  their  A-V  gradient 
decreased  severely  during  stress.  Cardiac  irregularities  occurred  with  abnormally 
high  T  waves  suggestive  of  severe  cardiac  anoxia.  A  failure  of  the  cerebral  venous 
oxygen  content  to  return  to  the  pre-run  level  ten  minutes  after  acceleration 
indicates  either  an  abnormality  of  cerebral  metabolism  or  a  decreased  cerebral 
blood  flow.  (DACO) 
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Hunter  1952  HUMAN  TOLERANCE  TO  COMBINED 

ACCELERATXON « 

(Naval  Air  Development  Center,  Aviation  Medical  Acceleration  Lab.,  Johns¬ 
ville,  Pa.)  Report  no.  NADC-MA-L5207,  3  Dec.  1952,  ASTIA  AD  54  282 

ABpRACT:  Experiments  were  carried  out  on  human  subjects  and  primates 
(chimpanzees)  seated  in  an  F9F  ajectlon  seat,  which  was  mounted  on  the  deck  of 
the  gondola  of  a  human  centrifuge.  Transverse  g  (back  to  chest  and  chest  to 
back)  were  applied  up  to  15  g  fur  5  seconds,  resulting  in  physical  discomfort 
such  as  pressure. on  the  rib  cage,  and  petachiae  on  the  back.  However,  this  ’ 
body  loading  was  well  within  the  voluntary  human  tolerance  and  ins tal l.-^tion  of 
a  padded  body  support  reduced  discomfort.  Following  preliminary  e.;plorative 
experiments  with  primates,  subjects  were  exposed  to  positive  (head  to  seat)  z 
forces  up  to  a  mximum  of  15  g.  The  subjects  were  first  tested  under  normal 
accelerations  (3  to  4  g  per  second  increase  or  decrease)  in  order  to  establish 
their  blackout  level,  and  then  subjected- ta  g  levels  higher  than  their  blackout 

stepping  up  the  acceleration  levels,  the  blackout 
increased,  while  the  time  intervals  of  consciousness  were 

reduced. 
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Duane,  T.  D.  et  al  1952  STUDIES  ON  CEREBRAL  PHYSIOLOGY  OF  M3KKEYS  AT 

12  NEGATIVE  G. 

J.  Aviation  Med.  23(5): 479-489,  544.  October  1952, 

ABSTRACT:  A  survey  of  the  effects  of  repeated  exposures  to  12  negative  G  for 
forty  seconds  was  carried  out  on  the  monkey,  and  his  response  to  this  imposed 
stress  evaluated.  Cerebral  circulation  was  measured  by  recording  the  passage 
of  fluorescein  through  cortical  vessels  with  the  use  of  a  photof luorometer 
attached  to  a  cranial  luclte  window  previously  placed  in  the  monkey's  skull. 
Respiration  was  recorded  via  a  thermocouple  within  the  tracheal  cannula,  A 
quantitative  measurement  of  the  blood  gases  was  perfomed  upon  blood  withdrawn 
from  the  cerebral  circulation  during  maximum  G;  electroencephalographic  and 
electrocardiographic  recordings  were  obtained  by  several  methods;  and  the 
vascular  pressure  gradient  across  the  brain  was  measured  by  pressure  transducers 
in  the  carotid  artery  and  in  the  confluens  sinuum.  Whenever  possible,  all 
recordings  were  made  concurrently. 

At  12  negative  G  for  forty  seconds  there  was  evidence  of  continuing  cerebral 
circulation,  apnea  with  secondary  arterial  anoxemia,  and  a  lowering  of  the 
cerebral  venous  oxygen  content  suggesting  cerebral  anoxia.  A  transient  enhance¬ 
ment  of  the  electrical  activity  of  the  cortex  was  followed  by  gradxial  depn^ssion 

of  varying  degrees.  The  arterial  and  venous  pressures  were  elevated,  but  their 
A-V  gradient  decreased  severely  during  stress.  Cardiac  irregularities  occurred 
with  abnormally  high  T  waves  suggestive  of  severe  cardiac  anoxia.  A  failure 
of  the  cerebral  venous  oxygen  content  to  return  to  the  pre-run  level  ten  minutes 
after  deceleration  indicates  either  an  abnormality  of  cerebral  metabolism  or  a 
decreased  cerebral  blood  flow. 
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Duane,  T.  D. ,  R.  L.  Wechsler,  J.  E.  Ziegler,  and  E.  L.  Beckman  1952  STUDIES 

ON  CEREBRAL  PHYSIOLOGY  OF  MONKEYS  AT  12  NEGATIVE  G,  PHASE  II. 

J.  Avia.  Med.  23:479-489. 

See  also  American  Journal  of  Medical  Science  224:112  (1952). 

ABSTRACT:  Anesthetized  healthy  monkeys  (Macaca  mulatta)  with  lucite  calvaria, 
were  subjected  to  12  negative  g  on  a  centrifuge  while  various  physiological 
measurements  were  taken.  Repeated  exposures  of  40  seconds  each  resulted  in  cere 
bral  edema  and  in  subcutaneous  and  submucosal  hemorrhages  in  the  head  and  neck 
region,  but  were  not  fatal  to  the  animals.  At  -  12  g,  cerebral  circulation 
continued  at  a  somewhat  slower  rate  compared  to  unexposed  controls  (9.4  and  7,1 
seconds,  respectively).  During  maximum  g,  respiratory  movements  ceased  but 
were  resumed  spotaneously  15  seconds  after  completion  of  exposure.  While  there 
was  a  decrease  in  the  cerebral  arteriovenous  difference  during  negative  g,  this 
difference  rose  above  the  pre-run  level  10  minutes  after  the  experiment.  The^ 
electroencephalogram  revealed  a  trend  toward  progressive  depression,  with 
individual  variations.  The  arterial  and  venous  pressures  increased  but  the 
pressure  gradient  decreased  severely  during  stress.  Bradycardia  and  high  T 
wave  were  both  suggestive  of  severe  anoxia. 
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Duane,  T.  D.,  R.  L.  Wechsler,  J.  E.  Ziegler  and  E.  L.  Beckman  1952  STUDIES 
ON  CEREBRAL  PHYSIOLOGY  OF  M3NKEYS  AT  12  NEGATIVE  G,  PHASE  II. 

American  Journal  of  Medical  Science  224; 112 
See  Also  J.  Aviation  Med.  23:479-489. 

ABSTRACT:  Cerebral  circulation,  respiration,  blood  gases,  and  vascular  pressure 
gradients  across  the  brain  were  measured  on  monkeys  exposed  to  12  negative  g 
for  40  seconds.  Electroencephalogram  and  electrocardiogram  were  also  recorded.  ' 
The  findings  were  as  follows:  (1)  cerebral  circulation  continued  throughout  the 
experiment;  (2)  apnea  set  In  with  secondary  arterial  anoxemia  and  a  lowerelng 
of  the  cerebral  venous  oxygen  content.  Indicating  cerebral  anoxia;  (3)  arterial 
and  venous  pressures  were  elevated,  but  the  arterio-venous  pressure  gradient 
decreased  severely  during  the  stress;  (4)  cardiac  Irregularities  were  observed, 
suggesting  cardiac  anoxia;  and  (5)  the  cerebral  venous  oxygen  content  failed 
to  return  to  the  original  level  after  the  experiment.  Indicating  a  disturbed 
cerebral  sMstabollsm  or  decreased  cerebral  blood  flow. 
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Duane,  T.  D.  1953  PRELIMINARY  INVESTIGATION  INTO  THE  STUDY  OP  THE  FUNDUS 
OCULI  OF  HUMAN  SUBJECTS  UNDER  POSITIVE  ACCELERATION.  PHASE  III. 

(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5303;  ASTIA  AD-20  519 


ABSTRACT:  The  literature  was  surveyed  with  respect  to  2  prevalent  theories 
concerning  blackout.  Experiments  verified  the  hypothesis  that  blackout  is  a 
retinal  Ischemic  phenomena.  Blackout  in  humans  subjected  to  positive  accelera¬ 
tion  was  accompanied  by  a  retinal  arteriolar  ischemia.  A  close  correlation  was 
noted  between  subjective  visual  losses  and  the  3  stages  of  ophthalmoscopic 
changes:  arteriolar  pulsation,  arteriolar  exsanguination  and  collapse,  and 
return  of  arteriolar  pulsation  and  transient  venous  distention.  A  correlation 
was  found  between  the  systolic  pressure  and  the  symptoms  and  signs  of  blackout. 
Observations  of  the  fundus  oculi  of  chimpanzees  subjected  to  positive  and 
negative  g  forces  indicated  that  under  negative  g,  a  venous  engorgement  and 
narrowing  of  the  arteriolar  trees  occurred.  In  rabbits  a  decrease  in  intracranial 
and  Intraocular  pressures  occurred  during  positive  g,  and  an  increase  in  pressures 
occurred  during  negative  g.  (ASTIA) 
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Duane,  T.  D. ,  E.  L.  Beckman,  et  al  1953  SOME  OBSERVATIONS  ON  HUMAN  TOLERANCE 
TO  EXPOSURES  OF  15  TR.'WERSE  G. 

(Aviation  Medical  Acceleration  Lab.,  Naval  Air  Development  Center, 
Johnsville,  Pa.)  Report  no.  NADC -MA-5305 ;  ASTIA  AD  20  518. 


ABSTRACT:  The  physiological  effects  of  positive  and  negative  G  applied  trans¬ 
versely  in  supine  and  prone  positions  were  investigated.  The  50-ft  human 
centrifuge  with  a  standard  F9E  ejection  seat  was  used  in  all  the  test  runs. 
Normal,  healthy,  male  volunteers  experienced  99  runs  between  3  G  for  2  sec  and 
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15C  for  5  sec  in  Che  supine  post  cion;  53  runs  of  Che  smae  oiagnlcudes  were 
experienced  in  che  prone  posicion.  Ear  pulse,  ear  opaclcy  and  modified  Lead  1 
of  ECG  were  recorded.  ConvenCional  lap  belcs  and  shoulder  harnesses  were  used. 
Head  fixacion  was  maincained  by  a  perforaCed  face  curcain  wich  handles  modified 
Co  provide  signal  buCCons  for  cenCral  and  peripheral  lighcs  as  well  as  a  discress 
buzzer.  Black-and-whi ce  mocion  pic  Cures  were  caken  during  some  of  Che  runs. 

In  Che  supine  posicion,  Che  pulse  wave  which  began  Co  flaccen  ac  5  G  was  absenC 
at  9  Co  10  G,  and  all  subjeccs  responded  rapidly  to  peripheral  and  cencral 
lighcs  ac  IS  G  for  5  sec.  Occasional  moisc  rales  and  hoarseness  occurred  in  1 
subjecc  ac  13  G  for  3  sec,  and  a  few  subjeccs  deviaced  co  che  righc  when  accempc- 
ing  1-fooc  scands.  One  subjecc  received  a  submucosal  hemorrhage  in  Che  cympanic 
membrane.  VerCigo,  stiffness,'  and  weariness  were  experienced  by  all  subjects. 
ECG,  EEG,  and  ear  opacity  recordings  were  inadequate  for  satisfactory  analysis. 

In  tie  prone  position,  a  slight  sinus  arrythmia  was  present  in  some  subjects 
during  the  postrun  period,  and  petechiae  appeared  in  the  legs  of  subjects  not 
protected  by  elastic  bandages.  Motion  pictures  revealed  body  displacement, 
and  the  subjects  experienced  burning  pains  in  Che  knees  and  calves  during 
15-G  runs.  ECG,  ear-pulse,  ear-opacity,  and  signal- light  recordings  were 
inadequate  for  satisfactory  analysis.  (ASTIA) 
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Duane,  T.  D.  1954  OBSERVATIONS  ON  THE  FUNDUS  OCULI  DURING  BLACKOUT. 
A.M.A.  Arch.  Ophth.  51:343-355. 
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Duane  T  E.,  E.'  L.  Beckman,  J.  E.  Ziegler  and  H.  Hunter  1955  SOME  OBSERVA¬ 
TIONS  ON  HUM>\N  TOLERANCE  JO  ACCELERATIVE  STRESS.  III.  HUMAN  STUDIES  OF 
15  TRANSVERSE  G. 

J.  Aviation  Medicine  26(4) : 298-303,  August  1955. 

ABSTRACT:  Five  subjects  were  exposed  to  15  *Tansverse  g  for  five  seconds  in 
the  supine  position.  Also,  five  subjects  were  placed  in  the  prone  position  and 
exposed  to  the  same  accelerative  conditions.  B’ackout  and  unconsciousness  did 
not  occur  and  the  physiological  effects  produced  were  of  a  transient  nature. 

An  adequately  stressed  seat  was  sufficient  protection  for  the  supine  position. 
Since  the  conventional  shoulder  harness  and  lap  belt  were  not  suitable  for 
levels  above  7  g  when  che  stress  was  applied  in  the  prone  position,  additional 
thorax  and  leg  barriers  were  employed.  (Author) 
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Duane,  T.  D.  ,  E.  L.  Beckman  and  K,  R.  Cobum  1962  LIMITATION  OF  OCULAR 

MOTILITY  AND  PUPILLARY  DILATION  IN  HUMAN  BEINGS  DURING  POSITIl’E  ACCELERA¬ 
TION. 

In  Invest.  Ophthal.  1:  136-141,  Feb.  1962. 
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Duane,  T.  D.,  D.  H.  T-ewia,  S.  D.  Weeks  and  J.  F.  Toole  1962  THE  EFFECTS  OF 
APPLIED  OCULAR  PRESSURE  AND  OF  POSITIVE  ACCELERATION  ON  PHOTIC  DRIVING  IN 
MAN. 

(Naval  Air  Development  Center,  Johnsville,  Pa.) 

NADC-MA-6214,  28  Dec.  1962.  ASTIA  AD  298  112 

ABSTRACT:  Several  subjects  who  demonstrated  the  phenomenon  known  as  photic 
driving  of  the  electroencephalogram  were  employed  in  experiments  with  the 
ophthalmo-dynamometer  and  with  positive  acceleration  on  the  human  centrifuge. 

In  both  of  these  forms  of  stress  when  the  intraocular  pressure  exceeded  the 
retinal  arteriolar  diastolic  pressure  a  direct  correlation  was  demonstrated  to 
peripheral  field  constriction  and  loss  of  the  previously  apparent  photic 
driving  in  the  electroencephalogram.  The  latter  did  not  reappear  when  the 
intraocular  pressure  exceeded  the  retinal  arteriolar  systolic  pressure  but 
did  reappear  as  soon  as  the  intraocular  pressure  was  beneath  the  retinal 
arteriolar  diastolic  pressure.  This  suggests  that  photic  driving  is  related  to 
the  rod  portion  of  the  human  retina,  since  with  retention  of  central  vision, 
which  is  primarily  a  cone  function,  photic  driving  remained  inhibited.  (Author) 
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Duane,  T.  D.,  D.  H.  Lewis,  S.  D.  Weeks  4  J.  F.  Toole  1963  THE  EFFECTS  OF 
APPLIED  OCULAR  PRESSURE  AND  POSITIVE  ACCELERATION  ON  PHOTIC  DRIVING  IN 

MAN. 

Neurology  (Minneap)  13:259-262,  March  1963. 
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DuBols,  E.  F.  and  W.  R.  Miles  1945  FIFTH  CRASH  INJURY  CONFERENCE. 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington, 
D.  C.)  Special  CAM  Report,  30-31  October > 1945 . 


DuBridge,  L.A.  1961  ADVENTURES  IN  SPACE. 

Calif.  Inst.  Tech no  1.  Quart . .  2:2-8,  Spring  1961 
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Dugas,  D.J.  1962  TARGET-SEARCH  CAPABILITY  OF  A  HUMAN  OBSERVER  IN  HIGH¬ 
SPEED  FLIGHT.  (Rand  Corp . ,  Santa  Monica,  Calif.)  Memo  No.  RM-3226-PR, 
December  1962.  ASTIA  AD  294  599 


ABSTRACT:  The  necessary  conditions  for  the  visual  process  are  presented,  and 
two  modes  of  search  are  discussed  in  detail.  One  mode  is  an  example  of  the 
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fateillar  aector-acan  pattern,, and  the  other  la  a  nore  specific  method  adapted 
to  searching  for  rail-mobile  targets.  The  limitations  placed  speed-and- 
altitude  combinations  on  visual  performance  in  these  ttro  situations  are  summa¬ 
rized.  Curves  are  presented  which  represent  the  capabilities  of  an  observer 
under  ideal  conditions;  but  in  a  real  search  mission,  allowances  must  be  made 
for  factors  unique  to  the  situation  that  tend  to  degrade  the  performance  of 
the  observer  (e.g.,  fatigue,  poor  visibility,  and  vibration  of  the  aircraft). 

In  comparing  the  two  modes  of  search  it  was  found  that  some  of  the  difficulties 
encountered  in  searching  for  small  targets  can  be  alleviated  by  using  an 
appropriate  search  pattern.  It  la  important  to  acquire  as  much  Information  as 
possible  about  the  targets  beforehand  so  that  the  observer  can  employ  the 
most  effective  search  procedures.  The  human  optical  system  apparently  will 
not  constitute  the  most  serious  speed  limitation  on  the  reconnaissance  air¬ 
craft  except  at  very  low  altitudes  (less  than  1500  ft).  It  can  be  expected 
that  structural  limits  of  the  aircraft  will  generally  be  encountered  long 
before  the  maximum  tolerable  speed  for  vision  is  reached.  (Author) 
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Duguet,  J.  1946  EFFETS  PHYSIO-PATHOLOGIQUES  DES  ACCELERATIONS  SUR  L’ORGANISME 
DE  L'AVIATEUR  (THE  PHYSIO -PATHOLOGICAL  EFFECTS  OF  ACCELERATION  ON  THE 
ORGANISM  OF  THE  AVIATOR) 

Biologie  Medicale  35  (11):  197-219 
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Dunlap,  J.W.,  1947  HUMAN  PROBLEMS  IN  THE  OPERATION  OF  HIGH  SPEED  AIRCRAFT. 

(  Office  of  Naval  Research,  Special  Devices  Center,  New  York,  N.Y.) 

August  1,  1947 
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Dunlap,  K.,  and  R.M.  Dorcus 

POST-ROTATION  NYSTAGMUS. 


1926  THE  EFFECT  OF  RATE  OP  RETARnAT..ON  ON 
J.  Comp.  Psychol.  6:329-335 
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Dunlavey,  E.  0.  1956  CENTRIFUGE  TESTING  OF  SINGLE  DEGREE  OP  FREEDOM  GYROS 

(Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif.)  Rept.  no.  GM-TN-41; 
GM  43.5-57;  WDD  Document  no.  7-883,  Contract  AF  18(600)1190,  7  Nov. 

1956;  ASTLA  AD  217  310 

ABSTRACT;  A  discussion  is  presented  on  some  of  the  problems  associated  with 
centrifuge  testing  of  single  degree  of  freedom  gyros.  Direct  attachment  of 
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tiie  gyro  to  the  centrifuge  arm,  with  the  gyro  output  axle  parallel  to  the 
centrifuge  axla,  la  shovn  to  be  a  simple,  yet  accurate,  way  to  obtain  wheel- 
off  mass  unbalance  and  compliance  torque  data.  These  wheel-off  type  gyro  teats 
can  be  performed  on  commercially  available  equipment  and  they  should  provide 
much  useful  gyro  design  data.  Further  refinement  In  accuracy  caii  be  accomplished 
by  measuring  and  correcting  for  misalignment  between  the  gyro  case  and  centrifuge 
axes.  Two  methods  are  presented  for  measuring  this  misalignment  during  centri¬ 
fuge  operation.  Accurate  wheel-on  type  gyro  tests  require  the  use  of  a  stable 
platform,  since  a  counter-rotating  table  can  Introduce  excessive  misalignment 
errors.  Centrifuge  arm  vibration  can  subject  the  test  gyro  to  both  translational 
plus  rotational  vibrations.  These  Inputs  may  cause  significant  errors  If  the 
arm  motion  contains  frequency  components  above  the  centrifuge  frequency.  (Author) 
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Duval,  R.  A.  1944  A  FLYING  ACCIDENT  POSSIBLY  DOE  TO  THE  EFFECT  OF 
CENTRIFUGAL  FORCE. 

J.  R.  Nay.  Med.  Serv.  30:54-56. 
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Duvolsln,  R.  C.,  F.  Kruse,  Jr,,  and  D.  Saunders  1961  CONVULSIVE  SYNCOPE 
INDpCED  BY  THE  VALSALVA  MANEUVER  IN  SUBJECTS  EXHIBITING  LOW  G-TOLERANCE. 
(Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical  Assoc.,  Palmer 
House,  Chicago,  Illinois,  April  24-27,  1961) 

ABSTRACT:  The  authors  studied  a  group  of  patients  who,  by  vdluntarily  perform¬ 
ing  a  Valsalva  maneuver',  could  reporduce  episodes  presenting  the  EEG  and 
clinical  features  observed  by  Gas  taut  in  convulsive  syncope  due  to  cardiac 
asystole.  The  group  included  two  student  pilots  referred  because  of  "convulsions" 
occurring  in  flight  under  positive  G-stress.  Their  case  histories  are  pre¬ 
sented  to  demonstrate  a  mechanism  of  syncope  important  to  aviation  medicine 
and  to  Illustrate  the  differentiation  of  convulsive  syncope  from  epilepsy. 
(Aerospace  Medicine  32(3); 229,  March  1961) 
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Dvorak,  J.  1951  URAZOVOST  PRI  SESKDKU  PADAKEM  (Injuries  during  Para 
chute  Jumps) 

Volenske  Zdravotnicke  Listy.  Prague,  20; 135-136,  May-June  1951. 
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Dvorak,  Josef  1958  ZDRAVOTNICKE  PROBLEMY  LETU  V  KOSMICKEM  PROSTORU  (Health 
Problems  of  Flights  In  the  Cosmic  Space) 

Praktlckv  lekar  38(10);  401-403. 


-  445  - 


1 ,386 

Dvorak,  J.,  P.K.  Isakov,  &J.  Hospodar  1960  CLOVEK  V  MEZIPLANETARIM 
PROSTORU  (MAN  IN  INTERPLANETARY  SPACE)  (Prague:  Or bis,  1960) 


ABSTRACT:  The  book  is  based  mainly  on  Soviet  data  and  presents  the  physical 
aspects  of  outer  space  from  the  biological  point  of  view.  Attention  is  given 
to  the  effect  of  space  factors  on  the  body  and  methods  and  equipment  for  human 
flight  in  outer  space  are  described.  Details  of  the  first  experiment  with  the 
dog  Layka  in  space  flight  are  given.  Return  to  the  Earth,  the  selection  and 
training  of  astronauts,  scientific  results  of  space  flights,  and  space  medicine 
are  treated.  No  personalities  are  mentioned.  There  are  7  references,  all 
Czech.  (CARI) 
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Dvorak,  J.,  P.  K.  Isakov  and  J.  Hospodar  1960  MAN  IN  INTERPLANETARY 

SPACE  —  A  SMALL  MODERN  ENCYCLOPEDIA  (Clovek  v  Meziplanetarnlm  Prostoru) 
Ceskoslovenska  Spolecnost  Pro  Sireni  Politlckych  A  Vedeckych  Znalosti. 
Prague,  pp.  1-160,  169-211.  (Trans,  by  Aerospace  Technical  Intelligence 
Center,  Wright-Patterson  AFB,  Ohio,  Trans.  No.  MCL-907.) 

ASTU  AD  261  786 
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Dvorak,  J.,  Isakov,  P.  K.  &  J.  Hospodar 
A  SMALL  MODERN  ENCYCLOPEDIA  (Clovek 
(Foreign  Technology  Division,  Wright 
MCL-907/ 1+2,  23  May  1961.  ASTIA  AD 


1961  MAN  IW  INTERPLANETARY  SPACE 


V  Mezlplanetamim  Prostoru) 
Patterson  Air  Force  Base,  Ohio) 
261  786. 
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Dvorak,  J.,  P.  K.  Isakov  &  J.  Hospodar  1961  EFFECT  OF  COSMIC  VELOCITIES  ON 
THE  ORGANISM. 

In:  Man  In  Interplanetary  Space  -  A  Small  Modem  Encyclopedia. 

ASTIA  AD  261  786 
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Dvorak,  J.,  P.  K.  Isakov  &  J.  Hospodar  1961  INFLUEtICE  OF  OTHER  FLIGHT  FACTORS 
In;  Man  In  Interplanetary  So^ce  -  A  Small  Modem  Emryclopedia. 

ASTIA  AD  261  786 
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Dvorak,  J..  P.  K.  Isakov  &  J.  Hospodar  1961  EFFECT  OF  WEIOIT  CHANGES. 
In:  Kan  In  Interplanetary  Space  -  A  Small  Modern  Encyclopedia. 
ASTU  AD  261  786. 
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Dybowski,  W.  1936  WPLYW  SZYBKOSCI  I  JEJ  ZMIAN  NA  ORGANlZM  LOTNIKA 

(L'lNFLU^CE  DE  LA  VITESSE  AT  DE  SES  CHANGEMENTS  SUR  L'ORGANISME  DE 
L'AVIATEUR)  (The  Influence  of  Speed  and  the  Changes  Upon  the  Organism 
of  the  Aviator) 

Lakarz  Wolskovy  (Warsaw)  27:  335-342  (with  French  summary) 

See  also:  Polsk.  Przegl.  Med.  Lotn.  (Varsovie)  4;  183-190;  1935. 


1,393 

Dye,  E.R.  1949  KINEMATIC  BEHAVIOR  OF  THE  HUMAN  BODY  DURING  CRASH 

DECELERATION  (THIN  MAN  PROJECT). 

(Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.Y.)  Report  No.  OM-596-J-1 
10  Oct.  1949.  ASTIA  ATI  78582. 


ABSTRACT:  A  piece  of  experimental  apparatus  consisting  of  a  jointed  full  scale 
proportionally  weighted  sheet  metal  man  was  designed  and  built.  This  dummy 
was  placed  in  a  two  dimensional  cockpit  and  the  cockpit  accelerated  by  shock 
cords  to  simulate  crash  conditions.  Co-^lanar  motions  of  the  major  joints  of 
the  body  and  head  are  traced  on  paper  and  uniform  time  intervals  are  marked 
on  the  scribed  motion  paths  by  a  spark  device.  Energy  of  the  Impact  blow  to 
Che  head  is  measured  with  a  simple  energy  gauge.  Data  can  be  taken  for  varlou , 
seat  strap  and  shoulder  harness  arrangements  and  for  the  unrestrained  body 
condition.  Preliminary  test  runs  were  made  to  establish  the  effectiveness  of 
the  equipment. 

Tests  were  conducted  on  human  subjects  to  determine  muscular  restraint  to 
Joint  rotation  so  that  the  data  could  be  used  to  simulate  tense  conditions 
In  the  "Thin  Man*  crashes. 
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Dye,  E.  R.  1953  PROTECTION  OF  THE  HUMAN  HEAD  FROM  BLOWS  DELIVERED  BY  A 
FLAT  SURFACE. 

Safety  Education  32:8-11. 
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Dye,  B.  R.  1954  CORNELL  UNIVERSITY  TESTS  SHOW  JUST  WHAT  HAPPENS  IN  A  CRASH 

.  .  .  AND  HOW  TO  PROTECT  YOURSELF.  Woman *>  Day  18(2):  32-33,  85-86,  No'v.1954 
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Dye,  E.  R.  1956  KINEMATICS  OF  THE  HUMAN  BODY  UNDER  CRASH  CONDITIONS. 
Clinical  Orthopaedics  8:305-309,  956. 
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Dytrt,  L.  P.  and  W.  Specht  1945  IMPACT  DETERMINATIONS, 
General  Electric  Review  48(6): 50-54,  June  1945. 
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Dzendolet,  E.  1960  MANUAL  APPLICATION  OF  IMPULSES  WHILE  TRACTIONLESS 
Hum.  Factors  2(4) : 221-227 ,  Nov.  1960. 


ABSTRACT:  To  determine  what  types  of  Impulses  could  be  applied  by  a  S  while 
tractionless,  20  naive  Ss  were  tested  on  an  air-bearing  ''scooter”  and  a  strain 
gauge  transducer  or  force  bar.  The  task  was  to  push  the  plunger,  with  one 
motion,  as  far  as  it  would  go  in  the  tube  while  sitting  on  the  scooter  and 
grasping  a  handhold  with  the  left  hand.  The  task  was  performed  with  air 
blowing  through  the  air-bearing  pads  of  the  scooter  making  the  S  traction¬ 
less,  and  under  normal  frictional  conditions.  Forces  against  which,  and 
travel  distances  through  which  the  plunger  was  pushed  were  varied.  Both 
quantitative  and  qualitative  results  were  presented.  (Tufts) 
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Eakin,  B.H.  1946  INSTRUCTIONS  FOR  USE  OP  ACCELEROMETER  2  (U.S.  Naval  Gun  Fac¬ 
tory  Washington  25,  D.C.)  Naval  Ordnance  Laboratory  Memorandum  8494.  9  Oct 
1946,  AD  115  113 


ABSTRACT:  This  publication  contains  a  description  of  the  Accelerometer 

Mk  2  and  instructions  in  preparing  it  for  use.  It  also  gives  instructions  for 
loading  and  presetting  the  accelerometer  and  mounting  and  reading  it. 
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Bceles,  J.C..  n.d.  REPORT  ON  PHYSIOLOGICAL  PERFORMANCE  AND  ACTION  OF 
HUMAN  CENTRIFUGES,  AS  REQUESTED  BY  ANTl-Q  SUB*a»lMITTEE  OF  THE  F.P.R.C., 
17  JULY  1943.  (Flying  Personnel  Research  Committee,  Royal  Australian 
Air  Force)  RAAF  FR52 
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Eckel,  W.  1954 

VESTIBULARISK^ 
logical  Inves 
Arch.  Ohren- 


ELEKTROPHSIOLOGISCHE  UND  HISTOLOGISCHE  UNTERSUCHUNGEN  IM 
RN  GEBIET  BEI  DREHREI2XN  (Electrophysio log leal  and  Histo- 
ilgations  of  the  Vestibular  Nucleus  During  Rotary  Stimuli) 
Itasen-  u.  Kehlkopfh.  (Berlin)  164:487-513. 
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Ecker,  P.G.,  R.J. 

OF  ACCELERATId: 
(y.S,  Naval  Air  Deve 
ASTIA  AD  13  80 


(jrosbie,  and  H.  Hunter  1953  AN  INVESTIGATION  OF  THE  EFFECTS 
IN  FORCES  ON  A  PILOT  DURING  AN  AUTOMATIC  INTERCEPTOR  ATTACK 
lopment  Center,  Johnsville,  Pa.)  NADC-MA-L5304,  June  2,  1953, 


ABSTRACT:  An  F9F 
and  subjects  were 
oscillating  roll  ov| 
cycles  per  second 
a  frequency  of  0.6 
of  the  run,  the  pilj 
following  the  roll 


ejection  seat  was  installed  in  the  gondola  of  the  human  centrifuge 
exposed  to  acceleration  runs^fiom  1  to  3  ^  G,  accompanied  by  an 
er  in  amplitude  of  54  +20  at  a  frequency  of  0.5  to  0.75 

an  oscillating  pitch  in  amplitude  of  +  36°  to  -  36°  at 
cycles  per  second.  It  is  felt  that,  under  the  present  conditions 
ot  will  have  no  diwiculty  in  recovering  control  of  the  aircraft 
away  from  the  target. 
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Eckfltrand,  G.  A.  &  M.  R.  Rockway  1961  SPACECREV  TRADilNG:  A  REVIEV  OF 

PROpRESS  AND  PROSPECTS.  (Wright-Patteraon  Air  Force  Base)  ASD  TR  61-721; 
ASTIA  AD  274  190. 

ABSTRACT:  Current  progress  and  future  prospects  in  the  field  of  spacecrew 
training  are  reviewed.  Descriptions  of  all  current  astronaut  training  pro¬ 
grams  are  presented,  and  a  number  of  general  conclusions  with  reference  to 
such  training  are  drawn,  based  upon  the  manned  space  operations  which  have 
been  conducted  to  date.  In  addition  to  the  actual  experience  which  has 
been  gained  in  training  spacecrew  personnel,  a  review  is  presented  of  re¬ 
cently  completed  and  current  research  which  is  directly  relevant  to  this 
problem.  Areas  in  which  research  should  be  accelerated  are  identified. 
C^uthor) 
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Edelberg.  R.,  et  al.  1952  CCRiPARISON  OF  EFFECTS  OF  HUMAN  TOLERANCE  TO 

ACCELERATIONS  OF  SLOW  AND  RAPID  ONSET.  J.  Aviation  Med.  27(6) : 482 -489 , 
Dec.  1952.  ASTIA  AD  208  151 


ABSTRACT:  Reflex  activity  of  the  circulation  during  exposure  to  g  has  been 
recognized,  but  its  full  capacity  has  not  been  evaluated.  The  "gradual  onset 
run"  (GOR)  allows  evaluation  of  this  capacity  and  its  magnitude  turns  out  to 
be  greater  than  commonly  believed.  It  can  add  up  to  3.5  g  to  the  conventional 
blackout  level,  (average  increment,  1.9  g).  A  Iiypothesis  is  presented  to  show 
how  the  GOR  produces  this  increment.  The  increment  has  a  high  correlation  with 
the  amount  of  protection  received  from  a  g-suit  for  any  given  subject,  a  rela¬ 
tionship  which  is  interpreted  as  implying  a  reflex  mechanism  in  g-suit  protec¬ 
tion.  The  GOR  has  application  in  predicting  changes  in  a  pilot's  g-tolerance 
in  the  g-suit  and  in  evaluating  student  pilots  with  a  history  of  low  g-tolerance 
(Author) 
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Edelberg,  R. ,  and  H.  S.  Weiss  1952  CENTRIFUGATION  OF  ANIMALS  ABOUT  AN 

AXIS  THROUGH  THE  BODY. 

Federation  Proceedings.  11  (1^):  40. 

Abstract:  Dogs,  anesthetized  with  Nembutal  and  lying  on  either  side,  were 
spun  on  a  horizontal  turn  able  with  the  heart  at  the  center  of  rotation. 
Respiratory  rate,  EKG,  and  direct  measurement  of  blood  pressure  from  4 
vessels  were  recorded  simultaneously.  The  centrifugal  force  induced  by  the 
spin  about  the  heart  opposes  venous  return,  resulting,  at  speeds  above 
120  r.p.m.,  in  a  picture  of  acute  hypoxia.  Cardiac  output  is  decreased  as 
indicated  by  the  marked  reduction  in  arterial  pressure  pulse  pressure  and 
A-V  pressure  differences .Tachycardia  develops  and  is  primarily  attributal 
to  the  abrupt  acute  fall  in  carotid  pressure.  Breathing  ceases  in  the 
inspiratory  phase  probably  as  a  result  of  a  caudad  displacement  of  the 
disaphragm.  Animals  survived  exposures  to  200  r.p.m.  for  2  minutes  but 
developed  subendocardial  and  cerebral  subarachnoid  hemorrhages.  Similar 
Subendocardial  Hemorrhages  have  been  produced  by  the  beating  of  an  "empty" 
heaic.  The  subarachnoid  ecchynoses  are  attributed  to  the  sudden  rise  in 
systolic  pressure  from  zero  to  almost  450  mm.  Hg  immediately  after  the  run. 
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Edelberg,  R.  1952  TUMBLING  (paper,  conference  on  "Problems  of  Emergency 
Escape  in  High  Speed  Plight,"  Sept.  29-30,  1952,  at  Wr ight-Pattcrson 
APB,  Ohio)  ASTIA  AD  14  346 

ABSTRACT:  Tumbling  motions  vere  sinulated  on  a  turn-table  capable  of  speeds  up 
to  200  r.p.m.  Speeds  of  100  r.p.m.  did  not  produce  unconsciousness  in  human 
test  subjects  when  the  center  of  rotation  was  located  at  the  lower  portion  of 
the  heart.  Above  ICO  r.p.m.,  pain  was  perceived  and  hemorrhages  occurred,  but 
siental  and  physical  performance  remained  unimpaired.  Experiments  with  dogs 
showed  that  the  impairment  of  the  circulation  becomes  less  at  any  given  speed 
as  the  center  of  rotation  is  moved  toward  the  lower  abdomen.  Human  experiments 
with  the  center  of  rotation  at  the  level  of  the  abdomen  are  in  progress.  Prom 
the  dog  experiments  it  appears  desirable  that  the  center  of  rotation  be  applied 
at  heart  level  for  short-duration  spins.  Since  production  of  vertigo  is  con¬ 
tingent  on  stimulation  of  the  semicircular  canals  by  some  changing  force,  at 
spins  of  constant  rate  no  vertigo  is  experienced  because  the  radial  forces  are 
constant.  The  resulting  sensation  is  that  of  being  in  a  strong  gravitational 
field  acting  toward  the  head  and  feet  at  the  same  time,  rather  than  one  of 
being  rotated.  A  "strength-duration  curve  for  human  tolerance"  indicating 
threshold  values  for  conjunctival  hemorrhage  is  presented. 
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Edelberg,  R.  and  H.  S.  Weiss  1953  THE  PHYSIOLOGY  OP  SIMPLE  TUMBLING.  PHASE 
II.  HUMAN  STUDIES. 

(Wright  Air  Development  Center,  Wright-Patterson  AFB.  Ohio) 

WADC  TR  53-139,  June  1953. 
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Edelberg,  R.,  H.  S.  Weiss,  &  P.  V.  Charland  1953 
VASCULAR  COLUMN  DURING  TUMBLING.  (Wright  Air 
Patterson  AFB,  Ohio) 


HYDROSTATIC  BEHAVIOR  OF 
Development  Ctr. ,  Wrlght- 


ABSTRACT:  During  emergency  escape  from  high  speed  aircraft,  there  often  occu-s 
a  head-over-heels  tumbling  which  may  produce  radial  accelerations  as  high  as  25 
g,  acting  in  opposite  directions  at  each  end  of  the  body.  Tlie  hydrostatic  pres¬ 
sures  developed  in  the  vascular  column  should  increase  with  the  square  of  the  dii 
tance  from  the  center  of  rotation,  a  prediction  validated  oy  experiment .  and  the 

olurt^e  V  expected  to  equ.al  the  central  pres.sure 

Lfh  th  Increment.  However,  when  dogs  were  rotated  on  a  spin-table 

Ith  the  center  of  rotation  through  the  heart  at  speeds  which  either  reduced  or 
virtuaUy  elimin^ed  cardiac  output,  peripheral  pressures  were  considerably  lower 
than  expected.  One  possible  expl.matlon  was  the  development  of  subatmospheric 
pressures  at  the  center  of  rotation.  Sub-ambient  pressures  at  head  ll^erd^nnir 

and  reported  (Henry.  Gauer,  Kety  and  Kramer.  1951) 

and  In  fact  the  pressures  measured  at  the  center  of  rotation  by  intra-aortlc 
catheterization  of  the  dogs  fell  as  low  as  80  mm  Hg  sub-ami  lent.  They  aeree 
closely  With  the  central  pressures  calculated  from  peripheral  measureLnfs. 
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Further,  when  water-filled  colusna  of  comparable  dimenslona  were  rotated, 
central  pressures  as  low  as  250  nra  Kg  below  ambient  were  developed.  Lastly, 
at  moderate  speeds,  when  some  cardiac  output  is  still  maintained  and  the  flow 
precludes  an  interrupted  column,  it  is  necessary  to  assume  the  development  of 
sub-atmospheric  central  pressures  to  account  for  the  low  peripheral  pressure 
values.  (Federation  Proceedings  12(1): 37,  March  1953) 
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Edelberg,  R.  1953  PROBLEMS  OF  EMERGENCY  ESCAPE  IN  HIGH  SPEED  FLIGHT:  TUMBLING 
(Wright  Air  Development  Ctr.,  Wright -Pat ter son  AF3,  Ohio)  WADC  Document  #53WC- 
1470 


1,410 

Edelberg,  R.,  H.  S.  Weiss,  P.  V.  Char land  &  J.  I.  Rosenbaum  1954 
PHYSIOLOGY  OF  SIMPLE  TUMBLING.  PART  I,  ANIMAL  STUDIES. 

(Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio) 

Rept.  53-139.  Jan.  1954.  ASTIA  AD  36  304. 

ABSTRACT:  The  tumbling  that  follows  emergency  escape  from  an  aircraft  by  seat 
ejection  or  that  occurs  during  prolonged  free-fall  poses  a  threat  to  the 
escaping  crewman.  Tumbling  was  simulated  in  the  laboratory  on  a  horizontal  spin 
table  using  anesthetized  dogs  as  subjects  preliminary  to  human  experimentation. 
The  axis  of  rotation  was  through  the  heart  or  at  various  locations  up  to  20  cm  , 
caudad.  The  centrifugal  forces  proved  effective  in  producing  peripheral  pooling 
with  a  consequent  reduction  in  heart  filling  and  cardiac  output  as  evidenced  by 
the  reduced  pulse  pressure  and  arteriovenous  pressure  difference.  The  decrease 
in  perfusion  pressure  and  the  accompanying  apnea  was  enough  to  produce  hypoxia 
at  speeds  greater  than  140  rpm,  as  evidenced  by  oral  cyanosis.  Concurrently, 
the  elevated  hydrostatic  pressures  were  sufficient  to  produce  hemorrhage  in  the 
extremities.  A  tachycardia  or  bradycardia  may  occur,  depending  on  the  location 
of  the  center  of  rotation.'  In  general,  pathology  is  less  when  the  center  of 
rotation  is  at  the  heart  chan  when  located  at  the  coore  caudad  positions,  but 
circulation  is  less  impaired  as  the  center  is  moved  caudad.  (DAGO) 


THE 

WADC  Tech. 
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Edelberg,  R.  1955 
DECELERATION. 


BLOpD  PRESSURES  DURING  SLMULTANEOUS  T^JMSLING  AND 


ABSTRACT:  Immediately  after  emergency  ejection, 
forces,  as  high  as  25  g  in  a  negative  g  attitude. 


a  pilot  may  be  expoced  to  drag 
It  has  been  suggested  that 


-  4b2  • 


tumbling,  If  rapid  ,  m,iy  decrtas*'  lathrr  than  liicrcat.*'  llio  'icvirlty  <>i  t 

resulting  negative  g  hydr^^tatlc  effect*.  The  sltualiun  Wiis  s' 1  nai  1  a  t  id  by 
dogs  up  to  200  rpm  on  a  spin-table  located  at  the  pcripdicry  of  llir  Iujimh  ctistri- 
fug* .  The  centrifuge  simultaneously  Imposed  ‘dr.ii>  forces'  up  to  1  ('  g  uhich  changec 
direction  sinusoidally.  It  was  found  that  sui-.r- rimposrd  tumbling  between  bO  .u  il 
200  rpm  greatly  reduced  the  edema  and  hemorrh.igc  nonmil'.y  produttd  by  neg.it  ive  g 
alone.  Similarly  the  va'icular  damage  and  engorgement  of  combined  aetcleral  iens 
was  less  severe  than  after  tumbling  alone.  Up  to  10  g  of  drag  force,  the  eficctf 
of  Jostling  on  the  vlscer.a  were  not  significant.  Blood  pressurea,  measured  v;ith 
Gauer-Wetterer  Intra-vascular  manometers  to  eliminate  the  need  for  hydrost.it  ic 
correction,  were  often  considerably  lower  than  theoretical  pressures.  Furthermore, 
this  difference  became  greater  at  higher  races  of  rotation.  This  effect  m.iy,  under 
various  circumstances,  be  due  to  the  low  natural  frequency  of  tlie  vascular  cnlums  , 
to  pairclal  ccllanse  of  the  column,  or  to  the  development  of  suh-aml' 1  ent  presiiiives 
at  the  center  of  rotation.  Tlic  reduction  of  hydrostatic  dasLage  Is  not  due  to 
lower  pressure.s  but  to  the  alternation  in  direction  of  force  with  tlic  conseque-.i 
change  in  duration  of  exposure.  Circulation  is  less  Impaired  than  In  simple 
tumbling,  as  evidenced  by  the  smaller  reduction  in  arterial -venous  ;>>-c;isui'e 
difference.  (Federation  Proceedings  14:Al-42,  Mar.  1955) 
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Edelbsrg,  R.  1955  HYDROSTATIC  EFFECTS  OF  COMBINED  TUMBLING  AfJD  DFXELER 
ATION.  Shock  and  Vibration  Bull.  12:20-23. 
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Edelberg,  R,. ,  J.P,  Henry,  J.A.  Maclolek,  E.W.  Solr.m.an  andX.I).  Zuidenui  1916 
COMPARISON  OF  HUMAN  TOLERANCE  TO  ACCELERATIONS  OF  SLOW  AI.'D  R.‘‘.P1I)  OliSl.T. 
J.  Aviation  Med. .  27<6) :432-4S9 


ABSTRACT:  Reflex  activity  of  the  circulation  during  exposure  to  g  li.is  been 
recognized,  but  its  full  capacity  has  not  boe-n  evaluated.  The  "gradual  onset 
run"  (GOR)  allows  evaluation  of  thts  capacity  and  its  nugnitude  turns  out  '.n 
be  greater  than  correnonly  oelieVed.  It  can  add  up  to  3,5  g  to  the  convention.il 
blackout  level,  (average  increment,  1.9  g).'  A  hypothesis  Is  presented  to  show  / 
how  the  GOR  produces  this  increment.  The  increment  has  a  high  correlation  / 
with  the  amount  of  protection  received  from  a  g-suit  for  any  given  subject, 
a  relationship  which  is  interpreted  as  implying  a  reflex  mechanism  in  g-suit 
protection.  The  GOR  has  application  in  predicting  changes  iu  a  pilot's 
g-tolerance  in  tie  g-suit  and  in  evaluating  student  pilots  with  a  history  of 
low  g-tolerance. 


Eaelf.or/, .  R.  )956  R£fLf.X  AC  TIVITY  AS  A  DETERMlNAWT  OF  TOU:Ra:;CE  TO 

ACCEI.ER/.TlON .  (In  ProctM-dln^s  of  Twentieth  Internet  ioaal  Phyi  lolrslc*! 
CongrciB,  bi-U5»el*,  Belgium,  1956) 
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Edelbertt  F,  1961  THE  PllYSIOUXIY  OF  COMlClNED  ACCELERATIONS. 

In^’caucr,  0.  H.  and  C,  D.  Zuidec-a,  eda..  Gravitational  Stress  In  Aeroapace 
Medicine.  (Boaton:  Little,  Brown,  and  Co,,  1961),  Pp.  140-149, 
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Edelb^rg,  R.  1961  THE  RELATIONSHIP  BETWEEN  THE  GALVA^^C  SKIN  RESPONSE, 
VA,SOCONSTRICTION,  AND  TACTILE  SENSITIVITY 
J.  Exp.  Psychol,  62(2);  187-195,  Aug.  1961 


ABSTRACT;  The  re 
tactile  threshold 
of  vasoconstricti 
ing  of  the  S 's  t!i 
ing  a  period  of  t 
during  which  thro 
noise  or  asking  t 
the  effects  of  vi 
and 


latlonship  over  short  pe 
and  autonomic  activity, 
on,  was  determined  by  a 
reshold  to  250  cps  vibra 
raln.ng  and  e<]ui  I  i  hrlum, 
e  autonoi'.ic  responses  we 
he  S  to  sniff  sharply  or 
rlatlon  in  attention,  of 
1  site  tested  on  tactile 


rlods  of  time  between  cutanec;;'' 

aa  reflected  In  GSR  or  in  degree 
method  allowing  continuous  moritor- 
tlon.  The  28  Ss  were  tested,  follow- 
for  a  minimum  period  of  five  minutes 
re  deliberately  elicltei  by  a  loud 
take  a  deep  breath.  In  addition, 
stretching  or  relaxing  of  the  skin, 
threshold  were  explored,  (Tufts) 
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Eden,  k . ,  and  J.W.A.  Turner 
OF  IIE/VD  INJURY. 

Proc  ■  Roy.  Soc .  Mud .  34:685-691,  Sept.  1941, 


1941  LOSS  OF  CONSCIOUSNESS  IN  DIFFERENT  TYPES 


ABSTRACT; 

1.  A  serims  of  200  ca.ses  of  different  types  of  head  injury,  both  closed 
.jnd  open,  have  been  examiiud  with  reference  to  the  loss  of  consciousness  sus¬ 
tained. 

2.  There  arc  two  different  ways  in  which  the  brain  may  be  Injured  by  a 
blow  to  the  head:  there  is  a  generalized  effect  in  which  the  force  Is  trans¬ 
mitted  throughout  tlie  skvill  to  the  brain  as  a  whole,  which  results  In  Immediate 
unconsc iousnc.s s  -  concussion;  and  a  localized  bruising  effect,  often  with  signs 
of  focal  damage  to  the  brain  -  contusion.  In  the  abf'-nce  of  concussion  unconi- 
ciousne.ss  occurs  only  as  a  result  of  contusion  of  a  severe  degree,  and  may  then 
be  delayed  in  onret  and  prolonged  in  duration. 

3.  Injuries  due  to  massive  violence,  such  as  road  accidents  and  heavy 
falls,  commonly  cause  concussion,  with  or  without  contusion.  In  a  large  propor* 
tlon  of  wounds  due  to  projectiles  and  small  missiles  (Including  scalp  wounds, 
depressed  fractures  and  penetrating  wounds  of  the  brain),  concussion  Is  absent, 
even  In  the  presence  of  contusion. 
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4.  Loss  ol  consc iousnes-4  following  a  j)fn<^t  rat  lug  wound  of  rlie  brain  iray 
result  from  a  supcraddod  massive  blow  to  the  lu-jJ,  !,uch  as  a  fall  to  the 
ground,  or  a  complication  such  as  cerebral  hetw'r rhage ;  or  It  may  Indicate 
widespread  contusion  from  a  wound  deep  In  the  base  of  the  brain. 

5.  The  Important  factor  wlilch  determines  the  presence  or  absence  of 
concussion  in  head  Injury  Is  the  area  of  skull  struck,  providing  that  there 
Is  j^dequate  momentum. 
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Edholm,  0.  G.  1940  EFFECT  OF  GRAVITY  ON  TJIE  BLOOD  PRESSURE  OF  THE  CAT. 
J,  Physiol.  98:79-96,  1940. 
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Edholm,  0.  G.  1942  THE  COMPENSATORY  MECHANISM  OF  THE  SPLANCHNIC  CIRCULATION 
DURING  CHANGES  OF  POSTURE. 

J.  Physiol.  101:1-10,  1942. 
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Edwards,  A.S.  1949  THE  EFFECT  OF  BODILY  ROTATION  UPON  INVOLUNTARY  SWAY 
■  AND  FINGER  TREMOR.  Amor.  J.  Psychol .  62:590-591. 


ABSTRACT:  Using  50  college  student  sublects  tested  wltli  the  author's  ataxia- 
meter,  It  Was  found  that  body  sway  was  greatly  Increased  following  rotation. 
Statistically  significant  results  were  not  obtained  with  100  Ss  when  finger- 
tremor  was  tested  with  the  tromometer  before  and  after  rotatl  n. 

(Psvchol  ■  24:417,  1950) 
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Edwards,  P.  R.,  H.  N.  Hunter,  &  E.  Keiuiart  195a  DATA  SENSING  AIJD  RECORDING 


TECHNIQUES  ESTABLISHED  FOR  THE  HUM,\.N  CENTRIFUGE. 
Johnsvllle,  Pa.)  NADC-Mi\-5306 ,  29  Jan.  1954 


(Naval  Air  Development  Ctr 


Efc‘w*rds.  F.  R..  H.  N.  Hunter,  &  .E .  Kephart  ’,955  DEVELOPMENT  OF  BIOLOGICAL 
RES'.ARCH  APPAKATL'S  FOR  USE  LN  ACCELERATION  AND  DECELERATION  STUDIES  . 

(N»val  Air  Develop ‘went  Ctr.,  Johnivllle,  Pa.)  Project  NM  001  100  303, 

31  December  1955;  PHASE  I 

A3STRACT:  A  calibrated  device  consisting  of  a  pressure  chamber  and  hydrophone 

with  a  circuitry  for  frequency  and  amplitude  control  has  been  constructed,  tested, 
and  found  to  be  estl sfactory . 
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Edwards,  'P.  R.,  R.  Zabelicky,  &  E,  KepharC  1955  DEVELOPMENT  OF  BIOLOGICAL  RE¬ 
SEARCH  APPARATUS  FOR  USE  IN  ACCFLERATION  AND  DECELERATION  STUDIES,  PHASE  IV. 
(Naval  Air  Development  Ctr.,  Jonnsville,  Pa.)  Project  NT*  001  100  303;  31  Dec. 
1955 

A.BSTRACT:  A  complete  system  with  a  16  mm  Mitchell  camera,  x-ray  apparatus  and 

accessories  has  been  subjected  to  tests  on  the  centrifuge  and  it  was  found  that 
16  mm  film  was  not  feasible  for  the  detail  required.  Another  complete  .'lystcm 
with  a  modified  35  tnm  Mitchell  camera  and  an  F.7i  Wray  lens  has  been  subjected 
to  tests  on  the  centrifutte  and  found  to  be  satisfactory . 
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Eggers,  A.  J.  1957  SATELLITE  RECOVERY  PROPOSAL 
Aviation  Wk.  67; 101,  Nov.  18,  1957 

ABSTRACT:  Picture,  illustrates  proposal  for  bringing  o  satellite  back  to  earth 
made  by  A,  J.  Eggers  of  the  H\CA.  "Hemispherical,  fit*  led  vehicle  would  encounter 
deceleration  and  heating  within  human  capacity  if  re-antry  waa  made  at  a  small 
angle  with  the  horizontal." 
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Eggers,  .i.  J.,  Jr,  and  T.  J.  Wong  1958  RE-ENTRY  AND  RECOVERY  OF  NEAR-EARTH 
SATELLITES,  WITH  PARTICULAR  ATTENTION  TO  A  MANNED  VEHICLE. 

(National  Aeronautics  and  Space  Administration,  Washington.  DC) 

NASA  Memo  10-2-5aA,  Oct.  1958  ^  ’ 


Eggleitor,  J.M.  ,  and  P.C.  Chcitham  PILOTED  ENTRIES  LVTO  THE  P-'RTH'S 

ATMOSPHERE.  (Paper  prercnred  at  IAS  Nat‘l  Suimaer  M.>cting  16-19  June  1959 
Lcs  Angeles,  Calif.)  lA.S  paper  no.  59-98 


ABSTRACT:  A  surmary  of  research  conducted  at  the  Langley  Research  Center  of 
the  Nat'l.  Aeronautics  and  Space  Administration  on  the  requirements  of  stabili¬ 
ty,  control,  dece Lti ation,  and  piloting  techniques  necessary  for  a  controlled 
descent  from  orbit  into  and  through  the  earth's  atmosphere. 


1,427 


Eggleston,  J.  M. ,  S.  Baron  and  D.  C.  Cheatham  I960  FIXED-BASE  SIMULATION 
STUDY  OF  A  PILOT'S  ABILITY  TO  CONTROL  A  WINGED  SATELLITE  VEHICLE  DURING 
HIGH-DRAG  VARIABLE-LIFT  ENTRIES 

(National  Aeronautics  and  Space  Administration,  Washington,  D.  C.) 

NASA  TN  D-228,  April  1960. 
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Eggleston,  J.M.,  &  H.D.  Beck  1961  A  STUDY  OF  THE  POSITIONS  AND  VELOCITIES 
OF  A  SPACE  STATION  AND  A  FERRY  VEHICLE  DURING  RENDEZVOUS  Al^’D  RETURN. 
(National  Aeronautics  &  Space  Administration,  Washington,  D.C.) 

NASA  TR  R-87. 


ABSTRACT;  A  study  is  mace  of  the  families  of  nonthru^ 
during  rendezvous  with  an  orbiting  space  station  and 
to  the  earth's  atmosphere.  Equations  of  motion  are  d 
shovm  for  two  typical  orbits  of  the  station  (one  circ 
orbit).  Boundaries  of  launch  (at  the  time  of  booster 
conditions  are  given  and  the  effects  of  delays  in  lau 


ting  ascent  trajectories 
he  descent  trajectories 
rived  and  results  are 
lar  and  one  elliptic 
burnout)  and  rendezvous 
hch  time  ace  discussed. 
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Ehni,  F.P.  and  W.F.  Haldman  1962  STUDY  OF  SOFT  RECO 
PART  II.  VERTICAL  DESCENT  TRAJECTORIES  INCLUDIljJ 
(Air  Force  Office  of  Scientific  Research,  Washi 
Repf .  no.  AF0SR/DRA  62-7,  Fro j .  7856,  ASTIA  AD- 


ted 


ABSTRACT:  Vertical  descent  trajecTCTies  are  presen 
bodies  entering  the  earth’s  atmosphere  starting  at  an 
with  entry  speeds  varying  from  35,000  to  7,500  fps. 
ware  computed:  one  with  fixed  drag-arca-to-weight  ra 


VERY  FROM  TWO -STAGE  VEHICLES 
G  AERODYNAMIC  HEATING 
hgton,  D.C.)  May  1962, 

VI  911 


in  graphical  form  for 
altitude  of  320,000  ft. 
two  sets  of  trajectories 
tios  ranging  from  10  to  .00) 
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and  one  aet,  where  the  drag-area- to-weight  ratio  la  varying  to  achieve  reentry 
with  decelerations  limited  to  75,  30  and  15  g.  , The  variation  of  the  drag-to- 
weight  ratio  during  descent  was  expressed  in  terms  of  a  drag-area  factor  C,  The 
computations  were  performed  on  an  analog  computer.  Presented  are  graphs  for 
velocity,  deceleration,  dynamic  pressure,  heating  rate,  total  heat,  temperature, 
and,  for  the  limited  deceleration  case,  the  drag-area  factor,  plotted  versus  time 
and/or  altitude.  The  physical  equations  are  presented  and  their  analog  computer 
mechanization  is  discussed,  (Author) 
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Ehricke,  K.  A.  1955  ON  THE  DESCENT  OF  WINCED  ORBITAL  VEHICLES, 
Astronautics  Acta  1:137-155 
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Ehricke,  K,A.  1956  ASTRONAUTIC/\L  AND  SPACE-MEDICAL  RESEARCH  WITH  AUTOMATIC 
SATELLITES  In;  Earth  S J to  1 1  i tos  As  Research  Vehicles  . 

(  Proc.  of  the  symposium  hold  18  April  1956  at  the  Franklin  Inst  in 
Philadelphia)  Monograph  no,  2,  June  1956 


AaSTR(\CT:  Discusses  the  use  of  automatic  satellites  for  the.  advancement  of 
manned  astronautics.  Based  on  the  systems  and  operations  concept,  the  dis¬ 
cussion  includes  technicil.as  well  as  scientific  aspects,  A  distinction  is 
made  between  technological  satellites  and  biosatcl lites.  The  technical  and 
scientific  research  aspects  in  conjunction  with  technological  satellites  are 
outlined  and  their  correlation  with  various  phases  of  manned  astronautics  is 
shown.  The  survey  of  the  space-medical  research  by  means  of  biosatellites 
also  considers  the  relevant  technical  anu  scientific  aspects. 

Flight  dynamic  aspects  are  discussed,  presenting  the  energy  spectrum  of 
terrestrial,  cislunar  as  well  as  lunar  satellites  and  of  hyperbolic  probes 
(limited  to  Venus  and  Mars  reconnaissance). 

An  analysis  of  accuracy  requirements  leads  to  a  discussion  of  the  significance 
of  earth-satellite-earth  comnunica tion,  including  the  possibility  of  terres¬ 
trial  monitoring  of  satellite-earth  communication  (equipped  with  small  pro¬ 
pulsion  systems)  by  over-riding  the  vehicle's  guidance  and  attitude  control 
system.  Finally,  trajectories,  decelerations  and  temperatures  of  descending 
spherical  satellites  are  presented. 
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Ehricke,  K.  A.  ,  &  A.  H."  Pence  1957  RE-EOTRY  OiARACTERISTICS  OF  RECOVERABLE 
SPHERICAL  SATELLITES,  SATELLOIDS,  AND  LUNAR  VEHICLES.  (Convair,  Ft.  Worth, 
Texas)  Rept.  No.  AZP-OOl;  June  1957 


1,433 


458  - 


\ 


Ehricke,  K.  A.  1957  RE-ENTRY  OF  SPHERICAL  BODIES  INTO  THE  ATMOSPHERE  AT 
VERY  HIGH  SPEEDS. 

(American  Rocket  Society,  New  York,  N.  Y.)  ARS  Preprint  428-57 
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Ehricke,  K.A.  1959  A  SYSTEMS  ANALYSIS  OF  FAST  MANNED  FLIGHT  TO  VENUS  AND  MARS 
(Convalr-Astronautlca ,  Ft.  Worth,  Texas)  Rept.  No.  A2M-072,  Part  I, 

March  11,  1959. 
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Ehricko,  D.  A.  1962  THE  LOGISTICS  OF  RE-LAUNCH  FROM  THE  MOON, 

In  Lectures  in  Aerospace  Medicine.  January  8-12.  1962  (School  of  Aerospace, 
Medicine,  Brooks  AFB,  Texas) 
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Ehrsam,  G.W.,  Jr.  1960  FEASIBILITY  STUDY  FOR  AN  ADVANCED  DEVICE  FOR 
STUDYING  THE  EFFECTS  OF  ACCELERATION  ON  MAN.  (  Aerospace  Med.  Lab., 
Wright  Air  Development  Div.,  Wr ight-Pa tterson  AFB,  Ohio)  WADD  Tech. . 
Report  6n-»o7^  H->roh  l^AO.  ASTIA  AD  236  044 


ABSTRACT:  Present  centrifuges  cannot  simulate  adequately  the  types  of 
acceleration  patterns  anticipated  for  future  manned  vehicles.  Realistic 
simulation  requires  the  production  not  only  of  a  controlled  radial  acceleration 
field  but  also  of  the  superimposed  rotational  motions  of  pitch,  roll,  .^nd  yaw 
and  the  vibratory  translations  ento  intered  about  these  axes  as  a  result  of 
buffeting  and  other  flight  disturbances.  Therefore,  arm  radius,  inertia,  and 
control  problems  are  complicated  by  the  requirement  for  oscillations  which  will 
permit  study  of  true  flight. 


The  analysts  of  a 
component  areas, 
of  components  may 
investigation  are 
however,  that  the 


device  to  produce  realistic  simulation  is  presented  by 
in  a  highly  sophisticated  centrifuge,  the  optimum  selection 
not  be  possible  until  the  results  of  a  more  detailed  design 
available.  The  analysis  of  each  major  area  Indicates, 
construction  of  the  proposed  device  is  feasible. 
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Eiband,  A.  M.  ,  S.  H.  Sitnpkinson  &  D.  0.  Black  1953  ACCELERATIONS  AND 

PASSENGER  HARNT-SS  LOADS  MEASURED  IN  FULL-SCALE  LIGHT-AIRPLANE  CRASHES. 

(National  Advisory  Coinmittce  for  Aeronautics,  Washington,  D,  C.) 

NACA  TN  2991,  August  1953,  ASTIA  AD- 15  669 

ABSTRACT:  Full-scale  light-airplane  crashes  simulating  stall-spin  accidents 

were  conducted  to  determine  the  decelerations  to  which  occupants  are  exposed 
and  the  resulting  harness  forces  encountered  in  this  type  of  accident.  Crashes 
at  impact  speeds  from  42  to  60  miles  per  hour  were  studied.  The  airplanes  used 
were  of  the  familiar  steel-tube,  fabric-covered,  tandem,  two-seat  type.  In 
crashes  up  ■  to  an  impact  speed  of  60  miles  per  hour,  crumpling  of  the  forward 
fuselage  structure  prevented  the  maximum  deceleration  at  the  rear-seat  location 
from  exceeding  26  to  33g .  This  maximum  g  value  appeared  independent  of  the 
impact  speed.  Restraining  forces  in  the  seat-belt--shoulder-harne3S  combination 
reached  5800  pounds.  The  rear-seat  occupant  can  survive  crashes  of  the  type 
Studied  at  impact  speeds  up  to  60  miles  per  hour,  if  body  movement  is  restrained 
by  an  adequate  seat-belt--shouldcr-harness  combination,  so  as  to  prevent  injurious 
contact  with  obstacles  normally  present  in  the  cabin.  Inwardly  collapsing  cabin 
structure,  however,  is  a  potential  hazard  in  the  higher-speed  crashes.  (NACA) 


1,438 

Eiband,  A.  M.  1959  HUMAN  TOLERANCE  TO  RAPIDLY  APPLIED  ACCELERATIONS:  A  'URVEY 
OF  THE  LITERATURE.  (National  Aeronautics  and  Space  Administration,  Wath. 
p.  C.)  NASA  Memo  No.  5-19-59E;  ASTIA  AD- 2 18  269;  June  1959 

ABSTR/\CT:  Data  applicable  to  space  flight  and  to  crash  impact  forces  were 
obtained  from  a  literature  survey  and  analyzed  and  discussed.  These  data  are 
compared  and  presented  cr.  the  basit  of  a  trapezoidal  pulse  to  show  the  effects 
of  body  restraint  and  of  acceleration  direction,  onset  rate,  and  plateau  duration 
on  the  maximum  tolerable  magnitude  of  rapidly  applied  accelerations.  Recommenda¬ 
tions  indicated  by  the  survey  are  made  for  increasing  impact  survivnhi lity  by 
use  of  adequate  body  support  in  both  the  forward-and  aft-facing  seated  positions. 
A  categorized  bibliography  of  information  on  human  tolerance  to  rapidly  applied 
accelerations  is  inclucjed.  (AUTHOR) 
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2*.  J.  L. ,  B.  W.  Jongkees  and  J.  Kli  in 
ORGAN . 

Acta  Otolarv 


1959  TOE  THRES.10LD  OP  THE  VESTIBULAR 


(Stockholm)  50:292. 
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Ek,  J.,  L.  B.  W.  Jongkees,  &  J.  A.  J.  Kltjn  1960  ON  THE'EEFECT  OF  CONTINUOUS 
ACCELERATION.  Acta  oto-laryng.  51:416-419 
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Ekman,  G.'  1960  PSYCHOPHYSICAL  RELATIONS  IN  THE  PERCEPTION  OF  SPACE,  TIME  AND 

VELOCITY 

(Stockholm  U. ,  Sweden)  Project  9778(805);  Contract  AF  61(052)-300;  AFOSR,  DLS 

ABSTRACT:  The  subjective  variables  of  (perceived)  space,  tine,  and  velocity 

have  been  separately  investigated  and  have  been  found  to  be  realted  to  corres¬ 
ponding  physical  (stimulus)  variable  by  power  functions.  This  research  will  ■ 
determine  the  interrelations  among  perceptual  continue,  e.g.  determination  of 
what  function  subjective  velocity  is  of  subjective  space  and  subjective  time. 

A  series  of  experimental  variations  will  be  employed  which  will  yield  results 
concerning  . the  constants  of  the  power  functions  which  are  of  interest.  A  few 
examples  of  the  conditions  which  will  be  investigated  are  :  (1)  Direction  of 
motion;  various  angles  in  all  quadrants.  This  is  an  example  of  variations 
which  are  supposed  to  affect  subjective  distance  and  consequently  subjective 
velocity;  (2)  Surrounding  perceptual  field;  the  motion  will  pass  through 
patterns  constructed  according  to  the  principles  of  certain  geometrical 
illusions,  and  subjective  distance  (and  velocity)  arc  expected  to  be  affected 
in  predictable  direction;  (3)  Length  of  motion  track  with  time  constant  and 
vice  versa;  (4)  Intensity  and  contrasts  in  the  motion-background  field;  and 
(5)  Relative  motion. 


1,442 

Eldredge,  D.H.  1955  THE  EFFECTS  OF  BLAST  PHENOIENA  ON  A  CRITICAL 

REVIEW 

(St.  Louis:  Committee  on  Hearinz  and  Bio-Acoust ic.s-,  Ar.ned  Forces-  National 
Research  Council)  Project  NR  140-069,  Contract  Nonr- 1 1 51 (01 ) ,  1955* 

ASTIA  AD74028 

ABSTRACT:  A  critical  .review  has  revealed  that  the  open  literature  concerning 
the  effects  of  blast  on  man  is  net  extensive  and  is  principally  concerned  with 
(1)  injury  to  the  ear;  (2)  body  injuries  severe  enough  to  produce  combat 
casualties;  (2)  cerebral  blast  concussion;  and  (4)  battle  fatigue  or  hysteric- 
anxiety  state.  An  attempt  is  made  to  extract  and  organize  the  important  studies 
and  hypotheses  encountered,  and  supplementary  data  are  included  from  experience 
gained  with  high- intensity  sound.  A  selected  bibliography  of  175  references, 
compiled  by  S.K.  Hirsh,  is  included;  it  is  mainly  concerned  with  specific  methiid^ 
and  techniques  that  have  been  used  to  measure  possible  impairment  of  function. 

(AD  abstract,  modified) _ _ _ i _ 


1,4A3 


-  46 1  ' 


Eleinknccht,  D.  S.,  W.  M.  Bland, 
SPACECRAFT  SYSTE>tS . 

(In  Results  of  the  First  U. 
ii.42)  “ 

(NASA  Manned  Spacecraft  Ctr. 


Jr.,  and  E.  M.  Fields  1962  SPACECRAFT  AND 
S_,  Manned  Orbital  Space  FHp;ht.  February  20. 
,  Huston,  Texas)  Pp,  5-30 
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Ellingson,  H.V.  1960  AVIATT.'N  MJ'.DICLNT: .  In;  Piersol,  G.M. ,  and  E.L.  Bortz 
Cyc  1  opoc]  iu  o  f  St^r  gery  and  Sp<*c  i  a  1 1  ics  :  Review  Service, 

(Philadelphia,  F.A.  Davis  Company,  19b0f  pp ,  221-246 


ABSTRACi.:  The  scope  ar*c!  imp]  .cations  of  aviation  and  space  nedicine  are 
sumrnarized.  Consideration  is  given  to  the  gent-ral  and  specific  stresses  which 
may  be  encountered,  to  m.cdical  and  psycliiatric  problems,  air  travel  and  trans¬ 
portation  of  patients,  pilot  and  astronaut  selection,  protective  equipm.ent  and 
clothing,  rind  to  flyirg  safety  and  accidents  involving  nuclear  weapons. 


I 

Ellingson,  H.V.  1962  AVLATION  MEDIClNTi 

in  G.  M.  I’iersol,  et.al.,  ed..  The  Cyclopedia  of  Medicine.  Surgery  and 
Spec  i  .1 1 1  i  cs  ,  Review  Service.  1962.  (Philadelpliia;  F.  A.  Davis  Co.,  1962) 

■  pp.  213-237. 

ABSTRACT;  Tliis  cliapter  reviews  the  entire  field  of  aerospace  medicine  and  is 
aimed  at  providing  current,  revi.sed  information  to  the  medical  profession. 
General  topics  discussed  include  the  following;  space  medicine  (closed  systems 
weightlessness,  artificial  gravity,  human  engineering,  psychological  factors, 
radi.>tions,  instrumentation);  aviirion  physiology  (g- tolerance ,  vibration, 
pressure  breatlring,  oxygon  toxicity,  motion  sickness);  personal  equipment 
(pressure  suits,  oxygen  equipment);  the  specialties  (otorhinolaryngology, 
op]i  tliu  lir.o  loyg  ,  neuri  psychiatry  ,  cardiology);  aircrew  selction  and  maintenance 
(.selection  tests,  care  of  flyers.  Federal  Aviation  Agency);  air  travel 
(epidemiology  of  air  travel,  private  flying,  transportation  of  patients,  oxygen 
in  transport,  treatment  of  motion  sickness);  flying  safety  (accident  Invest¬ 
igation);  and  reactions  to  flight  (dysbarism). 
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Ellis,  W.H.B.  1955  STUDIES  OF  HUMA."  RESPONSES  TO  LINEAR  ACCELERATIONS 
DURING  Carrier  TilXE-OFFS  and  landings.  (R/VF,  Instlt.  of  Aviat  .  Med., 
Farnborough,  Eng.)  FPRC  Kept.  No.  905,  Jan.  1955. 
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ElUion,  A.  E.  1960  SKI  INJURY  PROBLEM. 
Slcl  Magtzlne  24:52-57 
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Elmadjian,  F.  1963  BIOCHEMICA:.  STUDY  OF,  LARGE  PRIMATE  RESPONSE  TO  SEVERE' 
ENVIRONMENTAL  STRESSORS 

(Worcester  Foundation  for  Experimental  Biology,  Shrewsbury,  Mass.) 
Contract  AF  29(600) -2439.  ARL-TDR-63- 18,  May  1963 


ABSTRilCT:  Biochemical  studies  were  conducted  on  Immature  chimpanzees 

undergoing  20  hours  without  food  and  water,  at  temperatures  of  70  ,  SO  , 

90  ,  95  ,  and  100  F  at  50  percent  humidity;  acceleration-deceleration  tests; 
and  the  suborbital  flight  of  chimpanzee  No.  65  (HAM).  Twelve  urine  deter¬ 
minations  and  seven  plasma  determinations  were  obtained  with  the  view  of 
evaluating  respiration  (acld-basc  balance),  nifrogen  metabolism,  .idrenal- 
oltuitarv.  and  avmoa thlco-adrena 1  systems.  (Author) 
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Elwood,  M,  1954  OBSERVATIONS  ON  THE  USE  OF  RABBITS  AS  INDICATORS  OF  THE 

PHYSIOLOGICAL  EFFECTS  OF  BLAST  INSIDE  A  TANK  UNDER  ATTACK  (Clothing  and 
Equipment  Physiological  Research  Establishment  (Gt.,  Brit.)  Technical  memo 
no.  22;  JSRP  Control  no.  561049;  April  1954;  ASTU  A.)-112  086 
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Ender,  W.K.  1949  STUDY-  EJECTION  SEAT  TRAJECTORY  -  TIME  REQUIRED 

TO  APPROACH  TE.RMINAL  SPEED  WITHOUT  THE  USE  OF  A  DRCGUE  CHUTE: 
(Douglas  Aircraft  Co.,  Inc.,  El  Segundo , ,  Calif.) 

Report  No.  ES- 15220 
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Ely,  W.  J.  1960  SIXTH  ANNU»\L  ARMY  HUMAN  FACTORS  ENGINEERING  CONFERENCE. 

(Army  Human  Factors  Engineering  Conference,  U.  S,  Army  Engineer  Research 
and  Development  Laboratories,  Ft.  Bclvoir,  Va.)  ASTIA  AD  251  312 

ABSTRACT:  This  report  consists  of  a  scries  of  abstricts  of  papers  presented  at 
the  Sixth  Annual  A^rmy -Human— Factors^Eng^ineering^  ConfeTence^ - 
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Emm,  a.  1962  COSMIC  EXPLORERS. 

Soygtilfva  Rostlva.  20  Oct.  I960, 

(Translation  Servlcea  Branch,  Foreign  Tachnology  Division, 
Wright-Pattarson  APB,  Ohio)  PTD-TT  62-602/1-4,  8  May  1962. 


ABSTRACT:  Before  flying  into  space  we  must  know  exactly  how  various 
representatives  of  life  will  react  to  everything  connected  with  the  flight. 

A  branch  of  icience  b^lng  developed  on  earth  la  the  aclence  of  space  ecology. 
This  deals  with  the  relation  of  man  to  cosmic  surroundings  and  hia  life  on 
other  planets.  During  a  recent  flight,  a  radio-television  system  made  possible 
constant  visual  contact  with  occupants  of  the  ship.  The  g-forces  at  launch 
greatly  affected  the  heartbeat  and  respiration.  During  acceleration  the 
animals  required  more  oxygen  than  usual.  However,  they  had  no  trouble  eating 
under  weightless  conditions.  Mice  were  used  to  test  cosmic  radiation.  Another 
object  of  space  study  was  nucleic  add,  the  hereditary  factor  of  all  organisms. 
These  molecules  can  be  called  "bare  genes"  orj^free  genes."  Impacts  by  cosmic 
particle  can  cause  great  disturbances  In  the  structure  of  this  acid;  these  will 
be  studied  physicochemically. 
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Enfield.  D.L,  1959  ABRUPT  DECELERATION  STUDIES  RELATED  TO 

AUTOMOBILE  CRASH  FORCES.  (Paper,  Meeting  Aero  Medical  Association, 
Scatler  Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  Anthropometric  dummies  and  human  volunteers  have  been  exposed 
to  experimental  car  crash  deceleration.  Statistically-determined  typical 
accidents  were  duplicated  yslng  salvage  vehicles  and  dummy  passengers. 

The  types  of  crash  force  thus  measured  were  applied  to  human  volunteers 
by  test  devices.  Force  magnitude  was  gradually  increased  until  a  human 
tolerance  limit  was  reached.  (J.  Aviation  Med.  30(3): 183,  March  1959.) 
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Engel,  J.N.  and  Copp,  M.R.  1959  ANALYSIS  OF  ACCELERATION,  AIRSPEED,  AND 
GUST-VELOCITY  DATA  FROM  A  FOUR-ENGINE  TRANSPORT  AIRPLANE  OPERATING  OVER  A 
NORTHWESTERN  UNITED  STATES  -ALASKA  ROUTE.  (  National  Aeronautics  and 
Space  Adi.ilnlstration)  NASA  Memo,  1-17-59L,  February  1959 


ABSTRACT:  The  data,  which  were  obtained  with  an  NACA  VGH  recorder,  were  evaluated 
and  then  compared  with  the  results  previously  reported  in  NACA  Technical  Note 
3475  for  two  similar  airplanes  operating  over  la'-’e  variations  in  gust  experience 
were  .loted  for  the  three  operations.  In  genera  accelerations  due  to  gusts 
occurred  much  more  frequently  than  those  due  to  operational  maneuver# . 
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Engirgardt.  V.  1961  LIFE,  REASON  AND  THE  UNIVERSE 

iKveittv  (USSR)  92(13638):  3  \ 

ABSTRACT:  Sp«c«  flight  la  dlacuaaed,  with  r«f*rence  to  welghtlesaneaa ,  coamlc 
radiation,  G-forcas,  and  tha  naw  araa  of  Invaatlgatlon,  "axoblology" . 


1.456 

Engatrom,  B.A.  1957  THE  EFFECTS  OP  SIMULTANEOUS  DECELERATION, 

TUMBLING  AND  WINDBLAST  ENCOUNTERED  IN  ESCAPE  FROM  SUPERSONIC  AIRCRAFT, 
(tfrlght  Air  Development  Center,  Air  Raaearch  and  Development  Coasnand, 
Wrlght-Patteraon  AFB,  Ohio)  WADC  TN-  54-18,  July  1957. 

ASTIA  AD  118  328. 


ABSTRACT:  Aa  a  continuation  of  the  supersonic  ejection  seat  program,  two 
tests  using  live  chimpanzees  as  subjects  were  performed.  The  ejections 
occurred  at  a  velocity  of  Mach  1.5  at  altitudes  of  20,000  and  17,700  feet, 
using  a  standard  Air  Force  ejection  seat  as  modified  by  the  Cook  Research 
Laboratories.  Both  subjects  were  lost  in  spite  of  the  fact  that  in  the 
first  test  the  subject  was  brought  down  by  parachute.  In  this  case,  death 
resulted  from  breakup  of  the  ejection  seat  upon  entry  into  the  windblast. 
Although  the  ejection  seat  retained  its  structural  integrity,  in  the  second 
test,  this  subject  was  lost  because  of  premature  deployment  and  resulting 
loss  of  tha  recovery  parachute  canopy. 


1,457 

Engstrom,  B.  A.,  &  R.  A.  Meyer  1959  PERFORMANCE  OF  TRAILING  AERODYNAMIC 

DECELERATORS  AT  HIGH  DYNAMIC  PRESSURES,  PART  III.  WIND  TUNNEL  TESTING  OF 
RIGID  AND  FLEXIBLE  PARACHUTE  MODELS.  (Wright  Air  Development  Division, 
Wright-Patterson  AFB,  Ohio)  WADC  TR  58-284,  Part  HI,  ASTIA  AD-248  951L 

ABSTRACT:  This  report  presents  the  results  of  the  third  phase  of  a  continuing 
study  of  the  Performance  of  Trailing  Aerodynamic  Decelerators  at  High  Dynamic 
Pressures  and  covers  experiments  performed  in  the  Unitary  Plan  Wind  Tunnel  at  the 
Langlov  Research  Center,  Virginia.  The  work  was  also  a  continuation  of  the  effort 
initiated  under  Contract  No.  AF  33(616)-3346 .  The  major  results  of  the  Phase  III 
test  program  were  as  follows:  (1)  solid  metal  canopies  without  suspension  lines 
which  were  properly  vented  exhibited  stable  flow  at  all  times  regardless  of 
changes  in  porosity,  Mach  number,  dynamic  pressure,  and  various  other  parameters; 
(2)  the  addition  of  suspension  lines  to  the  solid  canopies  caused  unstable  flow 
to  exist  at  all  times;  (3)  reducing  the  number  of  suspension  lines  or  adding  flow 
stabilizers  did  not  improve  flow  patterns;  (4)  fabric  canopies  behaved  poorly  in 
general  and  appeared  to  be  somewhat  dependent  upon  the  location  of  a  conical 
Interline  shock  wave;  (5)  a  definite  Improvement  was  noted  when  the  number  of 
gores  was  increased;  (6)  average  drag  coefficient  was  a  function  of  average 
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Inflated  area  ratio;  and  (7)  shaped  ^ores  Improved  behavior  somewhat,  the  45 
degree  conical  ribbon  giving  the  most  stable  performance  of  all  fabric 
configurations  tested.  (AUTHOR) 


1,459 

Engstrom,  B.A.  1962  PERFORMANCE  OF  TRAILING  AERODYNAMIC  DECELERATORS  AT  HIGH 
DYNAMIC  PRESSURES.  PHASES  V  AND  VI. 

(Cook  Research  Labs.,  Chicago,  Ill,)  Contract  AF  33(616)7016,  Project  6065,  , 

WADC  TR  58-284,  pt.  5,  Feb  1962.  ASTIA  AD  275  423 

ABSTRACT:  A  ser.'e,s  of  inul  tistage  rocket  test  vehicles  was  launched  which  deployed 
aerody  amic  deceletators  at  predetermined  altitudes  and  velocities.  Tests  were 
conducted  using  extended  hemispherical  shaped  parachutes.  .Exploratory  tests  were 
accomplished  and  data  collected  over  a  test  regime,  extending  >'o  to  Mach  3.0 
at  70,000  ft.  In  addition,  data  was  presented  on  one  test  of  a  FIST  ribbon 
parachute  deployed  at  an  altitude  of  162,990  ft.  and  a  Mach  number  of  1.022. 

Data  was  also  presented  on  2  tests  conducted  Involving  balloon  type  decelerators . 
Useful  test  data  was  presented  for  each  parameter  investigated.  It  was  concluded 
that  self  inflatable  aerodynamic  decelerators  perform  satisfactorily  up  to  a 
Mach  number  of  approximately  2.0.  At  higher  Mach  numbers  the  flow  conditions  and 
shock  wave  interactions  caused  erratic  performance  which  resulted  in  canopy 
damage  of  considerable  magnitude.  (Author) 


1,459 

Enkenhus,  K.  R. ,  E.  L.  Harris  ec  al  1961  THE  SIMULATION  OF  RE-ENTRY 
CONDITIONS  IN  THE  WIND  TUNNEL. 

In  1961  Proceedings  of  tin!  Institute  of  Environmental  Sciences  National 
Meeting.  April  5.  6.  7.  1961  Washington.  D.  C.  (Mt.  Prospect,  III.: 
Institute  of  Environmental  Sciences,  1961)  pp.  489-502 


1,460 

Enslinger,  N.  R.  and  E.  A.  Bruaauer  1958  FEASIBILITY  AND  DESIGN  STUDY  OF 
A  CENTRIFUGE  FACILITY 

(Mechanics  Res.  Division,  American  Machine  and  Foundry  Company,  Chicago, 
Ill.)  TN-MR-9415A,  Aug.  1958. 
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Entres,  S.  L.  1955  A  CONTACT  ACCELEROMETER. 

(Royal  Aircraft  Establishment,  Faraborough)  TECH  MEMO  GW  253,  Aug.  1955 


ABSTRACT:  A  device  is  discussed  briefly  in  this  paper  which  permits  the  measure¬ 
ment  of  the  peak  acceleration  of  a  low  impedant  steady  state  vibration  by  a 
"chatter"  method  above  and  below  the  value  of  one  g.  The  useful  range  of  acceler¬ 
ation  amplitude  that  can  be  measured  is  from  about  0.1  g  to  7  g  and  that  of  the 
frequency  from  about  4  c/s  to  500  c/s,  The  significance  of  this  "Contact  Acceler¬ 
ometer"  as  it  may  be  called,  is  its  simplicity  of  design  and  operation,  its 
stability,  accuracy  and  absence  of  electronics.  It  may  be  used  for  calibrating 
or  checking  of  accelerometers  of  the  piezo  and  other  types. 


1,462 

Eirebo-Knudsen,  E.O.,  et  al  1953  VERDENS-RUMMETS  EROBRING  (CONQUEST  OF  SPACE) 
fcop^ljagen:  Reitzel,  1953) 


1,463 

Errebo-Knudsen,  E.O,  1953  MENNESKELEGEMET  OG  RUMMET  (THE  HUMAN  BODY  AND  SPACE) 
In:  Errebo-Knudsen,  E.O.,  et  al,  Verdens-rummets  erobring  (Conquest  of  Space) 
(Copenhagen:  Reitzel)  Pp.  51-67.  ~~ 
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Errebo  Knud.sen,  E.  0.  1956'  FI.Y’.'EMEDICIN:  SAERLIG  MED  HENBLIK  PA 'ORGANISATIONEN 

I  DENM/\RK  (AVIATION  MEDICINE;  WITH  SPECIAL  CONSIDERATION  OF  ITS  ORGANIZATION 
IN  DENMARK)  Ugeskrift  for  lacger  (kobenhavn)  J 18( 17): 495-499 ,  10  May  1956 

ABSTRACT;  Areas  of  research  in  aviation  medicine  and  the  experimental  methods 
simulating  flight  conditions  are  described.  The  international  status  of  aeromedi- 
cal  research  and  different  agencies  conducting  this  research  are  surveyed.  A 
summary  is  presented  of  the  historical  development  of  aviation  medicine  in  Denmark 
and  the  contemporary  state  of,  affairs. 
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Errebo-Knudsen,  E.O.  1960  Rll-IFARTSMEDICM:  UE  BIOLOGISKE  PROBLEMER  RED  OPHOLD 
UDEN  FOR  JOIIDENS  ATMOSF/\ERE  (SPACEFLIGHT  MEDICINE:  BIOLOGICAL  PROBLEMS 
OF  TRAVELING  OUTSIDE  THE  EARTH'S  AirjOSPHERE) 

Naturens  Verden  (Copenhagen)  Pp.  1-8,  30-32 ,  Jan.  1960  (In  Danish) 


ABSTRACT:  The  results  of  Russian  and  American  studies  in  spaceflight,  as 
presented  in  papers  at  the  2nd  '.,'orld  and  4th  Europea/t  Congress  of  Aviation 
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Medicine  in  Rome,  October,  1959,  are  summarized  in  this  paper.  The  potential 
dangers  in  space  flight  are  reviewed  with  details  of  Project  Mercury.  Various 
biological,  neurological,  and  psyciological  problems  are  reviewed.  The 
possibility  of  human  life  oh  other  planets  in  our  solar  system  is  discounted. 


1,466 

Erskine,  L.  A.  1959  THE  MECHANISMS  INVOLVED  IN  SKIING  INJURIES 
American  J.  Surgery  97:667-671,  May  1959 
NOTE:  Reel  7,  Flash  7,  Item  14 


SUMMARY:  I  have  tried  to  go  over  briefly  the  factors  which  are  present  when  an 

injury  takes  place  while  skiing.  In  an  effort  to  help  the  attending  surgeon  in 
his  handling  of  the.se  injured,  the  equipment,  clothing,  psychological  factors  and 
the  ballistics  have  been  mentioned.  The  pertinent  accident  statistics,  which  are 
sketchy  to  begin  with,  are  summarized,  and  we  must  conclude  that:  (1)  The  injuries 
which  occur  at  high  speeds' are  the  serious  ones,  that  is,  the  spiral  fractures  of 
the  shafts  of  the  long  bones,  etc.  (2)  Skiing  accidents  occur  in  the  younger  age 
group  (sixteen  to  twenty-eight  years  of  age)  at  a  statistically  higher  rate  than 
in  the  older  age  groups.  (3)  As  would  be  expected,  most  occur  in  those  who  have 
skied  less  than  one  year  and/or  who  have  not  had  professional  instruction. 

Finally,  it  is  obvious  that  skiing  is  on  the  increase,  and  its  popularity  will 
undoubtedly  continue.  We  must  accept  an  inevitable  minimum  of  serious  accidents 
among  good  skiers.  If  one  is  going  to  ski,  he  should  use  good  equipment,  receive 
professional  instruction,  and  not  ski  beyond  his  ability;  if  so,  he  stands  a  rea¬ 
sonable  chance  of  enjoying  himself  without  being  hurt.  (AUTHOR) 
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Escanglon,  E.  1950  SPACE-FLIGHT  AND  ITS  CONNECTIONS  WITH  HUMAN 
PHYSIOLOGY  Astronomic .  64:279-287.  July /Aug.  1950. 

Abat.:  J.  Brit.  Interplan.  Soc..  11:294. 
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Esgar,  J.B.  and  Morgan,  W;C.  1960  -ANALYTICAL  STUDY  OF  SOFT  LANDINGS  ON 
GAS-FILLED  BAGS.  (National  Aeronautics  and  Space  Administration) 

NASA  Technical  Report.  R-75.  ASTIA  AD-242  357. 


ABSTRACT:  An  analytical  procedure  was  developed  that  is  valid  for  bags  of 
various  arbitrary  shapes  and  is  applicable  to  planetary  or  lunar  landings  for 
sinking  speeds  that  are  small  compared  to  the  sonic  velocity  of  the  gas  within 
the  bag.  For  landing  on  the  earth  at  speeds  consistent  with  normal  parachute 
descent,  the  relative  merits  of  four  bag  shapes  were  evaluated  both  with  and 
without  gas  bleed  from  the  bags.  Deceleration  and  onset  rates  acceptable  for 
well-supported  humans  seem  feasible. 
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E*gar,  Jack  B.  1962  SURVEY  OF  ENERGY -ABSORPTION  DEVICES  FOR  SOFT  LANDING 
OF  SPACE  VEHICLES 

(National  Aeronautics  and  Space  Administration,  Washington)  NASA  TN  D-1308 

ABSTRACT:  Energy-absorption  methods  that  may  be  useful  for  impact  attenuation 
of  space  vehicles  landing  on  lunar  or  planetary  surfaces  were  surveyed. 
Relative  merits  of  various  systems  are  discussed,  their  effectivenesses  are 
compared,  and  conclusions  are  drawn  as  to  the  more  promising  types  of  systems. 


1.470 

Esnault-Pelterie,  Robert  1930  L 'ASTROKAOnQUE  (ASTRONAUTICS) 
(A.  Lahure,  Paris,  1930j 

ABST^CT:  A  classic  French  work  on  astronautics. 


1,471 

Esnault-Pelterie,  R.  1935  L 'ASTRONAUTIQUE  COMPlEMENT.  COMMUNICATION  FAITE 
A  SL  SOCIETE  DES  INGENIEURS  ClVILS  DE  FRANCE  1 ::  25  MAI  1934. 

(The  Astronautic  Complerrient.  Communication  From  the  Society  of  Civil 
Engineers  of  France  on  25  May  1934.) 

(Paris,  1935) 


1,472 

Esteban,  M,  1942  SO-CALLED  "BLACK  VISION"  AND  "RED  VISION"  ON  AVIATORS. 
Arch.  Soc .  Oftal.  Hispano-am  1:251-268. 


1,473 

Estep,  R.  1959  A  SPACE  BIBLIOGRAPHY  THROUGH  1958 

(Documentary  Research  Division,  Research  Studies  Institute,  Air  University, 
Maxwell  AFB,  Ala.)  AU-283-58-RSI 

ABSTRACT:  Lists  1832  references  with  subject  and  author  indexes.  Covers  items 
in  books  and  periodicals  available  at  Air  University,  especially  for  the  period 
from  1930  thru  1958. 
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E«te«,  E.H.  1954  TILT  TABLE  RESPONSE  AND  ITS  RELATION  TO  "G" 

TOLERANCE.  (U.S.  Naval  School  of  Aviation  Medicine,  Naval  Air  Station, 
Pensacola,  Fla.)  Research  Report  No.  NM  001  059.30.03,  22  March  1954. 
ASTIA  AD  35  223 


ABSTRACT:  A  low  to  moderate  correlation  has  been  shown  between  the  following 
measurements  and  "G"  tolerance  in  a  group  of  50  men:  a)  Change  in  pulse  rati 
with  tilt,  both  immediately  and  over  a  period  of  time,  b)  Change  in  the 
magnitude  of  the  frontal  plane  ventricular  gradient  with  tilt,  and  c)  Change 
in  tha  frontal  plane  QRS*T  angle  with  tilt.  The  control  level  of  systolic 
blood  pressure  was  also  found  to  have  a  similar  degree  of  relationship  with 
fbe  unconsrious  level  of  "G"  tolerance.  These  various  measurements  were  also 
found  between  the  various  measurements  and  "G"  tolerance  was,  not  sufficient 
to  be  of  predictive  value  in  a  given  Individual. 


1,475 

Estrin,  L.  M.  1938  PkEVENTION  OF  PARACHUTE  INJURIES 
Khlrurgiya  (9): 117-119. 


1,476 

Etkin,  B.  1961  THE  ENTRY  OF  MANNED  MANOEUVREABLE  SPACECRAFT  INTO  PLANETARY 
'  ATMOSPHERES:  A  LECTURE.  (Lecture,  Symposium  on  Interplanetary  Explorations; 
Institute  of  Aerosphysics ,  University  of  Toronto,  Canada,  Oct.  26-27,  1961) 
(University  of  Toronto,  Canada,  Institute  of  Aerosphysics ,  Ontario)  UTIA 
Review  No.  20.  ASTIA  AD-273  699 


ABSTRACT:  Deceleration  to  which  the  vehicle  and  its  occupants  are  subjected, 

heat  resulting  from  temperatures  developing  in  the  skin  and  structure,  and  naviga¬ 
tion  or  guidance  of  the  vehicle  to  a  desired  point  on  the  surface  are  discussed 
as  they  relate  to  the  landing  of  space  vehicles.  It  appears  that  none  of  these 
three  major  problem  areas  will  present  insuperable  difficulties  for  the  re-entry 
of  manned  space  vehicles.  The  normal  processes  of  applied  research  and  engineer¬ 
ing  development  may  confidently  be  expected  to  lead  to  the  successful  accomplish¬ 
ments  of  such  missions  in  the  future.  (J .  Aerospace  Medicine  33(10): 1278,  0ct.l96E) 
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internal  ANIMAL  TELEMETB 

^erican  Rocket  Society  15th  Annu 
_  . ARS  Paper  No.  1426-60 


-  A  FEASIBILITY  TEST 
Meeting.  December  1960) 
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EtMlson,  B.  L.  et.  al.  1961  INTERNAL  ANIMAL  TELEMETRY;  A  FEASIBILITY 
TEST  PROGRAM. 

ARS_J.  31(9): 1190-1195,  Sept.  1961. 


ABSTRACT:  An  improved  method  of  animal  instrumencation  is  described.  The 
method  uses  an  implanted  sensor  and  telemeter  to  allow  transmission  of 
physiological  data  from  unencumbered,  intact,  test  animals  to  a  receiver- 
signal  conditioner  for  subsequent  air  to  ground  telemetry.  To  explore  further 
the  potential  advantages  of  this  system  in  high  stress  situations,  4  single 
physiological  parameter  is  transmitted  through  the  Intact  skin  of  an  internally 
instrumented  simian  under  combined  environme.ital  conditions  on  a  centrifuge. 
(Tufts) 
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Etter,  K.R.  1961  GEOLOGICAL  CONSIDERATIONS  FOR  PRECISION  HIGH  SPEED 
ROCKET  TRACKS. 

(U.S.  Air  Force  Missile  Development  Center,  Holloman  AFB,  N.  Mexico) 

Report  no.  AFMDC  TR  61-21.  ASTIA  AD  259  631 

ABSTRACT:  The  relationship  of  orogenic  (mountain  building)  forces  to  the  »>tgh 
earthquake  incidence  in  California  is  shown  to  be  directly  connected  through  the 
mechanism  of  strong  movements  on' living  faults,  especially  the  San  Andreas  fault 
system.  Air  Force  Flight  Test  Center  (AFFTC)  is  nearly  surrounded  by  wrench 
fault  zones,  the  loci  of  potentially  destructive  quakes.  Air  Force  Missile 
Development  Center  (AFMDC)  is  bordered  by  gravity  faults  of  essentially  quies¬ 
cent  nature,  which  fact,  along  with  a  geologic  history  of  relative  stability  as 
part  of  the  continental  nucleus,  leads  to  the  conclusion  that  destructive  events 
of  tectonic  nature  are  much  less  likely  to  affect  the  facilities  established  in 
central  New  Mexico,  than  would  be  the  case  in  Southern  California.  (Author) 
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European  Office  Air  Research  &  Development  Command  1960  SUPPLEMENT  TO  THE 

BIBLIOGRAPHY  OF  TECHNICAL  NOTES  AND  TECHNICAL  REPORTS.  (European  Office  Air 
Research  and  Development  Command,  Shell  Bldg.,  47,  Rue  Cantersteen,  Brussels, 
Belgium)  ASTIA  AD-243  250 
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Evans,  B.  H.  1961  INERTUL  COMF'ONENTS  STODY. 

(Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif.) 

Report  no.  7205-0002-RU-000,  June  3C,  1961.  ASTIA  AD  261  607 

ABSTRACT:  The  evaluation  of  the  Autonetlcs  VM-4  velocity  meter  was  completed; 
evaluations  of  the  Autonetlcs  G6A  gyro,  the  AC  Spark  Plug  25  PIGA  accelerometer, 
the  AC  Spark  Plug  2  FBG,  and  the  AC  Spark  Plug  16  PIGA  accelerometer  were 
continued.  The  16  PIGA  evaluation  Included  the  first  successful  centrifuge 
evaluation  of  a  pendulous  gyro  accelerometer.  Studies  of  gyro  and  accelerometer 
testing  methodology  were  continued.  Evaluation  of  the  Bell  Accelerometer  Model 
III-B  and  the  Kearfott  Gyro  Model  2519  were  concluded.  (Author) 
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Evans,  C.  B.  S.,  E.  B.  Konec-:!,  and  H.  Glassner  1962  PHYSIOLOGY  OF  THE 
UBYRIICT;  QUAirriTATTOT  CTtmiFS  ON  THE  EFFFCTS  OF  ANGULAR  A.CCELESAIION 
IN  EXPERIMENTAL  ANIMALS. 

(Paper  presented  at  33rd  annual  meeting  of  the  Aerospace  Medical  Assoc., 

9-12  April  1962,  Atlantic  City) 

ABSTRACT:  The  purpose  of  this  presentation  Is  two- fold:  (1)  to  report  briefly 
our  findings  from  experimental  investigations  of  the  labyrinth  physiology  In 
vertebrates  under  rotational  accelerations  and  (2)  to  exhibit  a  motion  picture 
incorporating  tl\e  synchronous  display,  during  rc  ration,  of  the  (a)  labyrinthine 
cupula  motions,  (b)  the  vestibular  nerve  action  potentials  as  translated  on  the 
oscillograph  accompanied  by  its  sound  recording,  (c)  view  of  the  attached 
accelerometer  and  chonometer  and  (d)  nystagmus  movements  of  the  eyes. 

These  studies  are  being  conducted  to  determine  quantitatively  the  reactions  of 
the  labyrinth's  sensbry  components  and  their  specific  Innervations  to  the  effects 
of  varying  degrees  of  rotary  acceleration  and  g-forces,  and  the  presence  (or 
absence)  of  the  nystagmus  reactions  in  terms  of  amplitude,  frequency,  duration 
and  direction.  (Aerospace  Med..  33(3): 335,  March  1962) 
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Evans,  F.  G.,  &  H.  R.  Lissner  1948  "STRESSCOAT"  DEFORMATION  STUDIES  OF  THE 
FEMUR  UNDER  STATIC  VERTICAL  LOADING.  Anat.  Rec.  100:159-190 

ABSTRACTi  Since  Gurd j Ian  and  L’ saner  have  clearly  demonstrated  the  feasibility 
of  the  "stresscoat"  technique  for  studies  on  the  stresses  and  strains  In  bone 
&s  related  to  form  and  function;  the  present  study,  employing  the  same  technique, 
was  undertaken.  The  femur  was  chosen  because  It  presents  problems  of  bone 
architecture  and  mechanics  not  encountered  in  the  skull,  the  only  skeletal  part 
so  far  studied  by  this  technique.  Furthermore,  since  it  has  been  studied  by 
other  methods,  the  femur  provides  a  means  whereby  the  results  obtained  with  the 
"stresscoat"  technique  can  be  compared  with  those  in  which  other  methods  were 
used . 
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The  results  obtained  iron  16  "stresscoat"  tests  run  on  10  adult  human 
femora  are  presented.  Six  of  the  tests  were  runaC  one  time  and  10  at  another. 
The  average  load  borne  before  the  first  cracks  appeared  in  the  "stresscoat" 
lacquer  was  720  pounds  for  the  first  series  of  tests  and  646  pounds  for  the 
second  series.  The  sensitivity  of  the  lacquer  in  the  first  and  second  test 
series  was  0.0018  and  0.0012  inches  per  inch,  respectively. 
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Evans,  F.  G.,  H.  R.  Lisaner,  &  H.  E.  Pedersen  1948  "STRESSCOAT"  DEFORliATION 
STUDIES  OF  THE  FEMUR  UNDER  DYNAMIC  LOADING.  (61st  Annual  Meeting  Amer, 
Assoc.  Anat.)  Anat. • Rec .  100:24-25 
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Fvans,  F.  G.,  H.  R.  Lissner,  &  H.  E.  Pedersen  1948  DEFORMATION  STUDIES  OF  THE 
FEMUR  UNDER  DYNAMIC  VERTICAL  LOADING.  Anat.  Rec.  101:225-241,  June  1948 

ABSTRACT:  This  paper  is  the  second  in  a  series  of  studies  of  femoral  deformations 
The  first  (Evans  and  Lissner,  *48)  dealt  with  deformations  produced  by  static 
vertical  loading,  while  the  present  one  is  concerned  with  those  obtained  under  ' 
dy attic  vertical  loading. 

The  results  of  the  studies  are;  (1)  "Stresscoat"  tests  of  14  adult  male 
famora  under  dynamic  vertical  loading  produced  deformation  patterns  on  the 
superior  aspect  of  the  neck  and  the  anterolateral  (convex)  aspect  of  the  pr'^'''''mal 
and  middle  thirds  of  the  shaft  (2)  The  deformation  patterns  consisted  of  cracks 
in  the  "stresscoat"  lacquer.  (3)  The  cracks  arise  from  tension  stress  in  the 
underlying  bone  and  lie  transverse  to  the  direction  of  tension.  (4)  The  diameter 
of  the  neck  and  of  the  shaft,  as  well  a.s  the  cun/ature  of  the  latter,  influence 
the  bone’s  degree  of  bending  and  the  extent  of  the  pattern,  so  that  it  is  more 
concentrated  in  the  middle  of  the  bones  with  a  relatively  great  curvature. 

(5)  The  location  of  the  patterns  obtained  by  dynamic  vertical  loading  is  essen¬ 
tially  similar  to  those  seen  in  static  vertical  loading.  In  bot.i  types  of  tests 
it  is  seen  that  the  superior  aspect  of  the  neck  and  the  anterolateral  (convex) 
aspect  of  the  shaft  arc  under  tension  stress  while  the  opposite  aspects  of  the 
bone  are  under  compression  stress.  (6)  The  tests  clearly  demonstrate  that  a 

relatively  small  load,  15.8  inch  pounds  of  energy,  dynamically  applied  can 
produce  similar  deformation  patterns  in  the  same  parts  of  the  femur  as  do  loads 
of  400-715  pounds  statically  applied. 
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Evans,  P.  G.  1949  DEFORMATION  STUDIES  OF  THE  FEMUR  UbDER  STATIC  AND  DYNAMIC 
LOADING.  Anales  del  Institute  de  Biolu>:ia  (Mexico)  20:473-491 
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Evans,  P.  G.,  J.  F.  Hayes  and  J.  E,  Powers  1953  "STRESSCOAT  DEFORMATION 
STUDIES  OF  THE  HUMAN  FEMUR  UNDER  TRANSVERSE  LOADING. 

Anat.  Rec.  116:171-188 

ABSTRACT:  The  present  investigation  is  a  continuation  of  previous  studies 
(Pedersen,  Evans  and  Lissner,  1949)  on  the  mechanical  behavior  of  the  human 
femur  under  various  conditions  of  loading  and  orientation.  This  paper  deals 
with  the  strains  and  stresses  produced  by  transverse  loading  of  the  anterior, 
posterior  and  medial  aspects  of  the  femoral  shaft  at  points  1/4,  1/2  and  3/4 
tht  length  of  the  shaft  measured  from  the  tip  of  the  greater  trochanter.  Corres¬ 
ponding  loadings  of  the  medial  aspect  of  the  shaft  were  not  made  as  fracturing 
forces  are  rarely  applied  directly  to  that  aspect  of  the  bone. 
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Evans,  F.  G.,  &  H.  R.  Lissner  1953  DEFORMATION  STUDIES  OF  THE  ADULT  HUMAN 
PELVIS  UNDc’'  DYNAMIC  LOADING.  (66th  Annual  Meeting  Amer.  Assoc.  Anat.) 
Anat.  Rec.  115:382 
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Evans,  F.  G.,  &  H.  R.  Lissner  1954  STUDIES  ON  TOE  EFFECT  OF  STATIC  LOADING  ON 
THE  LUMBAR  INTERVERTEBRAL  DISCS.  (23rd  Annual  Meeting  of  Amer.  Assoc.  Phys . 
Anthrop.)  Arcr.  J.  Physical  Anthropology  12:295 
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Evans,  F.  G.  1955  LES  PROFRIET’'S  BIOMECANIQUES  ET  PHfSIQUES  DES  OS  HUMAINS . 
VI  Congres  Federatif  International  d 'Anatomic.  Paris  25-30  Juillet,  July. 
1955.  pp.  65-66 
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Evans,  F.  G.,  &  H.  R.  Lissner  1955  STUDIES  ON  THE  COMPRESSIVE  STRENGTH  OF 

HUMAN  LUMBAR  DISCS  AND  VERTEBRAE.  (6Sth  Annual  Meeting  Amer.  Assoc.  Anat.) 
Anat.  Rec.  121:290 
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Evans,  F.  G.  1955  STUDIES  IN  HUMAN  BIOMECHANICS. 

Dynamic  Anthrop.  Annals  of  the  N.Y.  Acad.  Sci.  64:609-611. 
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Evans,  F.  G.,  &  tf.  R.  Lissner  1955  PELVIC  DEFORJ^TIONS  UNDER  DYNAMIC  LOADING 
(Proceedings  24th  meeting  Amer.  Assoc,  of  Phys.  Anthrop.)  Amer.  J.  Physical 
Anthropology  13:397,  June  1955 
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Evans,  F.  G.,  M.  Lebo*v,  &  H.  R.  Lissner  1956  THE  RELATION  OF  VELOCITY  AND 
ACCELERATION  TO  SKULL  FRACTURE.  (69th  Annual  Meeting  of  Amer.  Assoc,  of 
Anatomists,  Marquette  Unlv.,  Milwaukee,  Wls.)  Anat.  Rec.  124:287,  Feb.  1956 
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Evans,  F.G.  and  M.  Lebow  1957  STRENGTH  OF  HUMAN  COMPACT  BONE  UNDER 

REPETITIVE  LOADING. 

J.  Appl.  Physiol.  10(1):127-130,  Jan.  !957. 

ABSTRACT:  The  fatlgu'i  life,  under  a  constant  load  of  5000  Ib/ln.j,  was  determ¬ 
ined  for  67  ''pecimens  of  compact  bone  of  a  standardized  size  obtained  from  five 
above-knee  amputations.  Tlie  specimens  were  unembalmed  and  tested  wet  in  a 
Sonntag  flexure  fatigue  machine  with  an  automatic  counter  and  shut-off.  The 
average  fatigue  life  to  failure  was  1,982,650  repetitions  for  47  tibial  speci¬ 
mens;  1„188,453  repetitions  for  15  femoial  specimens  and  2,841,400  repetitions 
for  5  fibular  specimens.  The  ti''ial  specimens  were  analyzed  according  to  thirds 
and  quadrants.  The  average  fatigue  life  of  the  .middle  third  was  blT,  greater 
than  that  of  the  distal  third  and  206X  greater  than  that  of  the  proximal  third. 
The  average  fatigue  life  of  the  posterior  quadrant  was  7%  greater  than  that  of 
the  lateral  quadrant ,  23X  greater  than  that  of  the  medial  quadrant  and  50% 
greater  than  that  of  the  anterior  quadrant..  Immobilization  greatly  reduces  the 
fatigue  life  of  bone,  the  average  for  specimens  from  a  tibia  of  a  paraplegic 
man  being  194X  less  than  that  for  specimens  from  other  tibias.  When  the  speci¬ 
mens  from  the  paraplegic  man  were  excluded  the  average  fatigue  life  of  the 
remaining  36  tibial  specimens  rose  to  2,378,211  repetitions  to  failure. 
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Evans,  F,  G. ,  H.  R.  Lissner  and  M.  Lebow  1958  RELATION  OF  ENERGY,  VELOCITY 
A.VD  ACCELERATION  TO  SKULL  DEFORMATION  AND  FRACTURE. 

Surgery.  Gync .  .  and  Obstet.  107(11): 593-601. 
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Evans,  F.  G.,  &  H.  R.  Lissner  1959  BIOMECHANICAL  STUDIES  ON  THE  LUMBAR  SPINE 
AND  PELVIS.  J.  of  Bone  &  Joint  Surgery  4lA-2(2): 278-290,  March  1959 

.■\BSTR/\CT:  (1)  Eleven  pelves  and  lumbar  spines  (eight  embalmed  and  three 

unenibalmed)  were  tested  under  static  vertical  loading;  five  specimens  of  the 
sacrum  and  the  lumbar  spines  and  five  to  eight  thoracic  vertebrae  and  discs 
(two  embalmed,'  three  unembalmed)  were  tested  by  static  anterior  bending;  and 
four  specimens  of  the  sacrum  and  lumbar  vertebrae  and  discs  (all  embalmed) 
were  tested  by  static  lateral  bending,  (2)  Embalming  increased  the  average 
maximum  load  and  energy  absorbed  during  vertical  loading  but  decreased  the 
magnitude  of  the  average  deflection.  (3)  Specimens  tested  by  anterior  uendlng 
had  a  greater  bending  moment,  regardless  of  the  condition'  of  the  specimen 
(embalmed  or  unembal;.cd)  than  those  tested  by  lateral  bending.  (4)  Embalmed 
specimens  tested  by  lateral  bending  had  a  greater  average  deflection  than  similar 
specimens  tested  by  anterior  bending.  (5)'  The  g-eatest  average  amount  of 
energy  (inch  pounds)  was  absorbed  during  vertical  loading  and  the  least  during 
lateral  bending.  Enibalming  increases  the  energy-absorbing  capacity  of  the 
pelvis  and  lumbar  spine  during  vertical  loading.  (6)  Unembalmed  specimens 
tested  ,hy  anterior  bending  showed  the  ^ircatest  average  deflection.  (7)  Among 
the  embalmed  specimens  the  load  increased  more  rapidly  than  the  deflection  in 
most  of  the  specimens  tested  by  vertical  loading  and  in  all  of  the  specimens 
tested  by  anterior  bending.  In  embalmed  specimens  tested  by  lateral  bending  the 
load  increased  more  rapidly  than  deflection  at  first  but  later  leveled  off. 

(S)  The  slope  of  the  load-deflection  curve  was  generally  steeper  for  specimens 
tested  by  vertical  loading  than  for  those  tested  by  anterior  or  lateral  bending. 
The  slope  of  the  curves  for  embalmed  psecimens  was  usually  steeper  than  those 
for  '^embalmed  ones.  (9)  No  apparent  relationship  was  found  between  the  age 
of  the  individual  whose  spine  was  tested  and  the  various  biomechanical  phenomena 
studied. 
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Evans,  F.  G.,  &  G.  0.  Lease  1959  STRENGTH  OF  HUMAN  METATARSAL  BONES  UNDER 
REPETITIVE  LOADING.  '  J.  AppI.  Physiol.  14(l);49-5l 
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Evans,  F.  G. ,  &  L.  M.  Patrick  1961  IMPACT  DAMAGE  TO  INTERNAL  ORGANS. 

(Paper,  Symposium  on  "Impact  Acceleration  Stress",  San  Antonio,  Texas) 

ABSTRACT:  The  paper  presents  statistics  pertaining  to  the  frequency  of  impact 
damage  to  thoracic,  abdominal,  and  pelvic  viscera.  The  damage  or  injury 
produced  in  the  human  body  by  acceleration  is  because  the  internal  organs 
behave  as  visco-elastic  materials.  Furthermore,  the  magnitude  of  the  stress 
and  acceleration,  or  dynamic  response,  can  be  increased  by  the  elasticity  of 
the  human  torso  as  is  known  from  the  theory  of  elastic  structures. 
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Th«  proposed  experimental  program  Includes  experiments  on  hVimans,  animals, 
and  cadavers.  The  types  of  injuries  to  be  investigated  Include  lacerations 
\  or  lesions  due  to  impact  on  sharp  objects  or  from  inertial  forces  or  crushing 
from  impact  or  restraint  over  large  areas  of  the  chest  or  abdomen.  Hydraulic 
damage  causing  rupture  of  organs  from  internal  pressure  will  also  be  investigated. 
The  investigative  techniques  used  will  be  drop  tests  and  controlled  acceleration. 
Instrumentation  used  in  the  experiments  must  not  interfere  with  or  modify  the 
response  of  the  organ.  Pressure  transducers,  accelerometers,  force  measuring 
equipment  and  high  speed  photographic  equipment  will'  be  a  few  of  the  Instrtiments 
used  in  experiments. 
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Evans,  F.G.  &  L.P.  Patrick  1962  IMPACT  DAMAGE  TO  INTERNAL  ORGANS 
(In:  Impact  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a  Comprehen.. Ive 
Chronological  Bibliography.  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  159-172) 

ABSTRACT:  Contusions,  lacerations  and  ruptures  of  internal  organs  may  be  produced 
by  tensile,  compressive  and  shearing  stresses  and  strains  arising  from  blows  to 
various  parts  of  the  body.  In  hollow  organs  containing  fluid  or  semi;;fluid 
material  hydrostatic  phenomena  are  also  involved.  Internal  injuries  believed  to 
be  produced  by  various  types  of  impacts  will  be  illustrated  and  discussed. 

Areas  where  future  research  is  needed  will  be  emphasized. 
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Evans,  F.  G.  1962  MECHANICS  OF  BONE  FRACTURE.  (In  M.  K.  Cragun,  ed..  The 
Fifth  Stapp  Automot ive  Crash  and  Field  Demonstration  Conference .  Sept . 
14-16,  1961)  Pp.  144-156. 
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Evans,  F.  G.,  H.  R.  Lissner,  &  l!  M.  Patrick  1962  ACCELERATION -INDUCED  STRAINS 
IN  THE  INTACT  VERTEBRAL  COLUMN.  J.  Applied  Physiol.  17(3) : 405-409 ,  May  1962 


ABSTRACT:  Results  of  more  than  170  tests  with  the  embalmed  bodies  of  a  69-year- 
old  white  male  and  two  Negro  males  56  and  82  years  of  age  which  were  subjected  to 
a  maximum  acceleration  of  20  g  revealed  an  approximately  linear  relation  between 
acceleration  and  strain  in  the  sacral  ala  and  lumbar  vertebrae.  This  relationship 
was  less  linear  for  the  thoracic  and  cervical  vertebrae.  The  magnitude  oi 
compressive  strain  in  the  anterior  aspect  of  the  body  of  the  third  cervical  verte¬ 
bra  (C-)  and  the  third  lumbar  vertebra  (L^)  is  a  function  of  the  degree  of  freedom 
of  movement  of  the  head  and  thorax.  The  strain  in  C.  is  progressively  increased 
by  increasing  freedom  of  movement  of  the  head  and  thorax  but  the  opposite  effect 


occurs  In  L. .  The  anterior  aspect  of  the  body  of  C.  is  subjected  to  compressive 
strain  in  the  normal  position  of  the  head  but  extension  of  the  head  changes  the 
strain  to  tension.  Seating  the  cadaver  on  a  polyurethane  cushion  4  in.  thick 
increased  the  peak  strain  in  the  vertebral  column.  No  vertebral  fractures  or 
dislocations  demonstrable  by  x-rays  have  been  produced  by  maximum  accelerations 
of  20  g.  End-plate  fractures  of  28  fresh  vertebrae  were  produced  by  an  average 
load  of  672  pounds  (435-900  pounds)  statically  applied  in  a  materials-testing 
machine.  (AUTHOR) 
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Evans,  R.  G.,  E.  S.  Gurdjian,  W.  G.  Hardy,  L.  M.  Patrick,  and  H,  R.  Llssner  1961 
INTRACRANIAL  PRESSURE  AND  ACCELERATION  ACCOMPANYING  HEAD  IMPACTS  IN  HUMAN 
CADAVERS. 

Sure..  Gvnc . .  and  Obst.  113; 185-190,  Aug.  1961. 
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Eve,  F.C.  1943  BLAST.  SUDDEN  DEATH  AND  THE  EPIGLOTTIS. 
Lancet  244 ; 799-800.  June  26,  1943. 
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Everling,  E.  1952  DIE  BOGENGANGE  ALS  WINKELGESCHWINDIGKEITSMESSER 
(Semicircular  Canals  as  Meters  pf  Angular  Velocity) 

(Trans,  of  F.orschungen  und  Fortschritte  (Germany)  25(  11/12) :  126-128,  1949) 
(SLA  Translations  Center,  Chicago,  Ill.)  61-16038 
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Evrard,  E.  1949  OBSERVATIONS  EXPERIMENTALES  RELATIVES  AUX  EFFETS  DES  VITESSES 
ASCENSIOlWELLES  RAPIDES  SUR  L'ORGANISME  DE  L'AVIATEUR  (Effects  of  Rapid 
Ascentional  Speed  on  Organism  of  Aviator:  Experimental  Studies) 

Bruxelles  medical  (Brussels)  29:  3639-3657,  18  Dec.  1949  &  3689-3706,  25  Dec.  1949 
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Evrard,  E.  1956  PHYSIOLOGIE  DU -VOL;  HYGIENE  DE  L  AVIATEUR;  GUIDE  PRATIQUE  A 
L' USAGE  DU  PERSONNEL  NAVIGANT .  (PHYSIOLOGY  OF  FLIGHT;  AVIATOR'S  HEALTH: 
PRACTICAL  GUIDE  FOR  THE  USE  OF  FLYING  PERSONNEL)  (Bruxelles:  Office  de 
Publicite/,  1956) 


ABSTRACT:  A  textbook  dealing  with  the  theory  and  practical  aspects  of  the  physio¬ 

logy  of  flight  is  presented  for  the  instruction  of  aircrew  members.  Consideration 
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is  given  to  the  atmosphere  and  related  physiological  problems,  basic  respiratory 
and  rculatory  physiology,  the  physiological  effects  of  hypoxia,  changes  in 
baro  uric  pressure,  acceleration,  and  extreme  temperatures,  principles  and  tech¬ 
niques  of  the  use  of  oxygen  as  protection  against  hypoxia,  pressure  cabins  and 
pressure  clothing,  problems  connected  with  escape  from  aircraft,  the  basic  physio- 
logy  and  special  phenomena  of  vision,  sensory  phenomena  associated  with  flight,  the 
problems  of  noise  and  vibration,  air-sickness,  medical  aspects  of  survival,  the 
problem  of  intoxication  by  vapors  from  aircraft,  flight  equipment!  general  rules  of 
hygiene,  and  first  aid. 
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Evrard,  E.,  P.  Bergeret  and  P.M.  van  Wulfften  Palthe  1959  MEDICAL  ASPECTS 
GE  FLIGHT.  (HE  UNEXPLAINED  AIRCRAFT  ACCIDENT!  . 

(New  York,  Pergamon  Press,  1959)  AGARDograph  30,  pp.  308 


ABSTRACT:Two  symposia  on  the  human  element  in  the  operation  of  an  aircraft 
and  the  origin  of  aircraft  accidents.  This  book  presents  a  selection  of  30 
reports  under  the  following  chapter  headings;  1)  Flight  safety  and  aircraft 
accidents,  2)  Use  of  pathology  in  crbsh  injuries,  3)  In-flignt  protection, 
and  4)  Some  special  problems. 
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Ewing,  E.  G.  1951  LANDING  OF  SPACECRAFT 

Pac.  Rocket  Soc.  Bull.  4:B1-B6,  Oct.  10,  1951 

ABSTRACT:  This  paper,  presented  at  the  Second  International  Congress  on 
Astronautics,  surveys  the  possibilities  of  using  parachutes. 
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Pabing,  H.  1947  CEREBRAL  BLAST  SYNDROME  IN  COMBAT  SOLDIERS. 

Archives  of  Neurology  and  Psychiatry  57(1): 14-57,  January  1947. 

ABSTRACT:  A  study  of  80  consecutive  cases  of  blast  injury  in  combat  soldiers 
was  carried  out.  It  was  found  that  the  disorder  occurs  among  men  of  all  ranks, 
in  new  troops  as  well  as  in  veterans  of  combat.  All  types  of  explosive  agents  can 
cause  the  disorder.  The  unconsciousness  produced  by  blast  is  characterised  by 
a  retrograde  amnesia  for  the  sound  of  the  explosion  and  by  a  period  of  antero¬ 
grade  unconsciousness  of  variable  length,  but  lasting  an  hour  in  the  usual  case. 

The  unconsciousness  is  marked  by  dissociated,  aimless  behavior.  On  return  to 
consciousness,  the  patlent-complains  of  protracted  headache.  In  addition,  he 
complains  of  tinnitus.  It  was  found  that  memory  of  the  unconscious  period  could 
be  recalled  under  chemical  hypnosis  and  it  was  therefore  an  amnesia  of  the  type 
seen  in  hysteria.  Furthermore,  it  was  noted  that  there  was  dramatic  relief  of 
symptoms  in  cases  in  which  there  was  good  conscious  recall  for  the  amnesic 
material.  Clinical  experimentation  with  the  technic  of  chemical  hypnosis  led  to 
a  modification  which  proved  successful  in  bringing  about  recovery  of  post  blast 
amnesic  material.  The  method  employs  Intravenous  injection  of  sodium  pentothal 
to  produce  chemical  hypnosis  and  exploration  of  the  amnesic  material,  follr*i*ed  by 
rapid  wakening  with  intravenous  Injection  of  nikethamide.  It  proved  of  therapeutic 
value  in  more  than  90  per  cent  of  patients. 
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Fablng,  H.D.  1947^  BLAST  SYNDROME  IN  COMBAT  SOLDIERS 
Arch .  Neurol .  Psych iat .  57:14-57 
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Fabre,  J.  &  Y.  Houdas  1961  PHYSIOLOGICAL  DETERMINATION  OF  FACTORS  RESPONSIBLE 

FOR  SEVERE  LESIONS  AT  THE  TIME  OF  SUPERSONIC  EJECTIONS.  . 

Rev.  Med.  Aero  (Paris)  2:190-192,  Dec.  1961  (Fr) 
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Fabre,  J,  &  Y.  Houdas  1962  A  PROPOS  D'UNE  OBSERVATION  D’UNE  SUJET  AYANT  SUBI 
UNE  EJECTION  SUPERSONIQUE  (CASE  REPORT  OF  A  SUBJECT  HAVING  UNBERGONE  A 
SUPERSONIC  EJECTION 

Revue  des  Corps  de  sante  des  annees  (Paris),  3(2):  247-251.  April  1962. 

French) 

ABSTRACT:  This  is  the  first  French  case,  and  the  second  or  third  known  case, 
of  ejection  at  supersonic  speed  (1,000  -  1,100  kilometers /hour)  at  an  altitude 
of  about  12,000  feet,  in  which  the  pilot  survived.  The  pilot  was  comatose 
upon  landing  and  his  parachute  tom  during  opening  at  high  speed.  Medical 
examination  revealed  left  hemiplegia,  right  facial  paralysis,  and  fracture  of 
the  12th  dorsal  and  1st  lumbar  vertebrae.  Coma  persisted  for  '8  days;  however, 
good  psychomotor  recovery  followed.  The  origin  of  the  disorders  was  attributed 
primarily  to  the  effects  of  three  factors:  (1)  blast,  (2)  deceleration,  and 
(3)  rotation  of  the  seat  and  pilot. 
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Fabre,  J.  R.  Puccinelli,  Y.  Houdas  &  P,  Pingannaud  1963  PHYSIOLOGICAL  EFFECTS 
OF  DECEIERATION  OBSERVED  AT  THE  TIME  OF  AVIATION  ACCIDENTS. 

Rev.  Corns.  Sante  Armees  4:237-255,  April  1963  (France) 


1,615 

Faget,  M.A.,  B.J.  Garland,  and  J.J.  Buglia  1962  PRELIMINARY  STUDIES  OF  MANNED 
SATELLITES,  WINGLESS  CONFIGURATION:  NONLIFTING  (Nati  onal  Aeronautics  and 
Space  Administration,  Washington,  D.C.)  Technical  note  D-1254;  March  1962; 
ASTIA  AD- 27 3  087 


ABSTRACT:  Consideration  was  given  to  a  simple  nbnlifting  satellite  vehicle  vhi:^ 
follows  a  ballistic  path  in  reentering  the  atmosphere.  An  attractive  feature  of 
such  a  vehicle  is  that  the  research  and  production  experiences  of  the  ballistic 
misiile  programs  are  applicable  to  its  design  and  construction,  and  since  it 
follows  a  ballistic  path,  there  is  a  minimum  requirement  for  autopilot,  guidance 
or  control  equipment.  After  comparing  the  loads  that  would  be  attained  with 
man's  allowable  loads,  and  after  examining  heating  and  dynamic  problems  of  sever^tl 
specific  shapes,  it  appears  that,  insofar  as  reentry  and  recovery  are  concerned, 
the  state  of  the  art  is  sufficiently  advanced  so  that  it  is  possible  to  proceed 
confidently  with  a  manned- satellite  project  based  upon  the  ballistic-reentry  type 
of  vehicle.  (Author) 
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Fantham,  H..  &  C.  H.  J.  Daft  1956  APPARATUS  FOR  MEASURING  AND  RECORDING 
IffiCELERATION  OF  A  VEHICLE.  (U.  S.  Patent  2,  733,  116,  Jan.  31,  1956) 

ABSTRACT:  Apparatus  for  measuring  and  recording  deceleration  of  a  vehicle  com¬ 
prising  a  base,  two  spaced  parallel  arcuate  bars  mounted  on  base  in  vertical  plane 


and  with  their  lower  ends  substantially  horizontal,  the  remainder  of  each  bar 
curving  upwards  from  said  lower  end,  the  first  of  said  bars  being  of  metal, 
angularly  spaced  insulated  contact  members  mounted  on  the  second  of  bars,  an 
inertia  member  slidable  on  bars  on  deceleration  of  a  vehi:le  in  which  the  appara* 
tus  is  placed,  a  record  sheet,  and  electrical  means  for  marking  on  record  sheet 
the  passage  of  the  inertia  member  over  each  of  contact  members  to  establish  an 
electrical  connection  oetween  contact  membef  and  the  arcuate  metal  bar. 

1,617 


Fasola,  A.  F.,  R.  C.  Baker  and  F.  A.  Hitchcock  1952  STUDIES  OF  DECELERATION 
Amer.  Jour.  Physiol. . 171(3): 723. 

Abstract;  A  study  Of  the  tolerance  of  the  human  pectoral  girdle  to  rapid  decel¬ 
eration  was  undertaken  to  determine  a  more  suitable  and  less  vulnerable  part 
of  the  body  for  the  attachment  of  safety  harnesses,  since  evidence  previously 
reported  showed  the  placing  of  these  harnesses  in  the  abdominal  region  prod¬ 
uced  both  morphological  and  physiological  damage.  Static  and  dynamic  tests 
were  conducted  to  determine  the  strength  of  rhe  fclloving  structural  compon¬ 
ents  of  the  axillary  region:  coracoid,  acromion,  and  coraco-acromial  ligament. 
Tests  were  likewise  conducted  on  the  shoulder  joint  denuded  of  muscles  with 
and  without  the  accessory  socket  intact  and  in  the  cadaver.  Four  methods  were 
used  to  determine  Che  magnitude  of  Che  force  necessary  to  cause  damage  Co  these 
structures:  (1)  direct  reading  of  calibrated  spring  balance,  (2)  static  load¬ 
ing,  (3)  mathematical  determination  from  coefficient  of  elasticity  of  system, 

(4)  electronic  recording  with  Hamburg  Accelerometer.  Sainples  were  taken  from 
normal  human  cadavers  end  tested  in  Che  fresh  state.  An  over-all  average  of 
samples  and  methods  shows  Che  coracoid  vulnerable  to  a  force  of  175  pounds, 
acromion  170pounds,  and  coracoacromial  ligament  150  pounds.  A  force  of  150 
pounds  caused  rupture  of  Che  shoulder  Joint  capsule  minus  Che  accessory  socket, 
and  a  force  of  300  nnunds  caused  damaee  with  the  accessory  socket  intact. 

2300  pounds  at  each  axilla  caused  damage  in  the  cadaver  when  this  force  acted 
for  0.08  seconds.  Fractures  produced  were  similar  in  both  the  isolated  and 
intact  state. 
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Farrer.  D.N.,  M.E.  Grunzke,  et  al.  1963  CHIMPANZEB  PERFORMANCE  ON  A 

CONTINUOUS  AVOIDANCE  TASK  DURING  ACCELERATION  AT  SUSTAINED  LOW  LEVELS 
(Aeromedical  Research  Lab.,  Aerospace  Med.  Div. ,  Air  Force  Systems  Command, 
Holloman  AFB,  New  Mexico)  Rept.  No.  ARL-TDR-63-6,  March  1963. 

ASTIA  AD  402088. 


ABSTRACT:  Chimpanzee  performance  during  IG,  2G  and  4G  was  evaluated  with  a 
pilot  study  (one  subject)  and  a  crossover  design  (four  subjects).  Each  test 
lasted  90  minutes  (30  minutes  at  IG;  30  minutes  at  either  2  G  or  4  G;  30  minutes 
at  IG).  Performance,  heart  rate,  respiration  rate  and  body  temperature  were 
monitored.  It  was  concluded  that  a  performance  decrement  results  during  expos¬ 
ure  to  4  G  (Chest  to  back,  -KJx)  for  30  minutes.  The  heart  rate  was  high  through¬ 
out  all  tests,  but  it  increases  while  the  subject  monitors  the  cue  lights  and 
decreases  during  rest  periods.  ,  The  respiration  rate  does  not  consistently 
change  as  a  function  of  either  G  force  or  work.  Body  temperature  consistently 
decreased  during  the  tests.  _ 


iaaoU,  A.  P.,  R.  C.  Baker,  &  P.  A.  Hitchcock  1955  ANATOMICAL  AND 

PHYSIOLOGICAL  EPPECTS  OP  RAPID  DECELERATION.  (Wright  Air  Development 
Ctr.,  Wright-Pat terson  APB,  Ohio)  WADC  TR  54-218;  ASTIA  AD-92  025 

ABSTRACT:  Research  was  conducted  to  provide  information  concerning  the 
strength  of  the  human  skeleton  and  the  effects  of  rapid  deceleration  which 
is  produced  by  safety  devices.  An  investigation  of  morphological  damage 
and  the  force  required  to  produce  damage  was  conducted  by  testing  the  strength 
of  structures  which  comprise  the  pelvic  girdle,  including  the  acetabulae  and 
femurs.  Analyses  were  E?de  of  the  ultimate  breaking  strengths  of  bones 
in  the  isolated  and  intact  states  and  of  the  ultimate  breaking  strengths  of 
a  series  of  bones,  ligaments,  and  muscles  whicn  comprise  the  Joint;  tests 
were  conducted  in  static  and  dynamic  conditions  on  unembalmed  human  cadaver 
material.  Results  indicated  that  the  strength  of  the  pelvic  ring  is  directly 
related  to  the  strengths  of  the  anterior  and  posterior  walls.  Primary 
fractures  of  the  pubic  rami,  unilateral  or  bilateral,  produced  secondary 
fractures  or  dislunetion  of  the  sacroiliac  joint  by  disrupting  the  integrity 
of  the  counter  arch  of  the  pelvis.  Fractures  of  the  femur  did, not  occur 
when  the  force  was  applied  by  cables  to  the  interior  surface  of  the  neck 
of  the  femur.  Practures  of  the  lateral  wall  of  the  pelvis  and  acelabnlunt-did 
not  produce  fractures  or  disjunction  of  the  sacroiliac  Joint.  Experiments 
indicated  that  the  mechanism  by  which  cardiac  damage  is  produced  in  rapid  de¬ 
celeration  involves  the  action  of  the  safety  belt  in  suddenly  blocking  . 
abdominal  blood  flow,  both  in  the  vena  cava  and  the  abdominal  aorta. 

Some  minor  damage  was  noted  to  the  heart,  liver,  and  kidney  of  dogs  which 
were  subjected  to  a  56-g  deceleration.  (ASTIA) 
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Paubert,  D.  B. ,  B.  S.  Cooper,  &  C.  C.  Clark  1963  TOLERANCE  AND  PERFORMANCE 
UNDER  SEVERE  TRANSVERSE  (-KJx)  VIBRATIOrj.  (Life  Sciences  Department,  Martin 
Company,  Baltimore,  Md.)  Rept.  ER  1283(t;  Feb.  1963 

ABSTRACT:  Seven  male  subjects,  exposed  to  \ertical  vibration  while  in  the  supine 
position  in  a  prototype  Mercury  couch,  made  115  runs  at  peak  couch  accelerations 
ranging  from  IGx+lGx  to  lGx+3.5Gx  at  11,  22,  140,  and  22  +  70  cps ,  and  (lGx+0.5Gx) 
at  11  cps  +  (lG:^4Gx)  at  140  cps.  Tasks  corsisted  of;  (1)  push  button  responses 
after  detecting  changes  of  two  linear  meters,  parallel  to  the  body  y  and  z  axes, 
which  moved  with  the  subject;  (2)  reporting  meter  numoer  changes;  and  (3)  response 
times  to  a  panel  abort  light  requiring  manuejl  operation  of  a  panel  switch.  After 
familiarization  runs,  mean  meter  change  res;^onse  times  were  0.5  seconds  at  rest, 

0.7  seconds  at  IGx+lGx  at  11  cps,  1.0  second  at  lGxj_2Gx  at  11  cps,  and  greater  than 
1.5  seconds  at  lGxj_3.5Gx  at  11  cps,  for  a  snort  duration,  after  which  time  subject 
discomfort  precluded  further  meter  responses  Accelerometers  located  on  the  couch 
and  also  on  the  chest,  helmet,  and  hip  showed  acceleration  ratio  amplifications 
(to  4x  at  the  head)  which  can  occur  in  this  |restraint  system.  Blurring  of  the 
vision  was  Judged  less  severe  than  when  unddr  equivalent  Gz  vibration  conditions. 
Blurring  and  body  acceleration  ratios  decreased  progressively  at  the  higher 


483 


frequencies.  Ac  IGx;;|^2Gx  at  11  cps,  some  subjects  experienced  severe  chest  pains 
and  headaches  even  when  straining.  At  1  Gx^lGx  peak  at  11  cps,  which  we  recom> 
mend  designating  as  lGx^0.7Gx  RMS  with  an  accompanying  power  spectrum,  here  all 
at  11  cps,  simple  adequate  performance  was  maintained  for  60  seconds.  Problems 
of  vibration  Isolation  are  discussed.  (Aerospace  Medicine  34(3):254,  March  1963) 
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Fearing,  F.  S.  1926  POST -ROTATIONAL  HEAD  NYSTAGMUS  IN  ADULT  PIGEONS. 
J.  Como.  Psychol.  6:115-131 
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Fearing,  F.,  &  0.  H.  Mowrer  1934  THE  EFFECT  OF  GENERAL  ANAESTHESIA  UPON  THE 
EXPERIMENTAL  REDUCTION  OF  VESTIBULAR  NYSTAGMUS.  J.  Gen.  Psychol. 
2:133-144 
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Feder,  H.  C.  1960  NOMOGRAPHS  FOR  MULTIPHASE  ACCELERATION  PROFILES. 

(Air  For«.e  Missile  Development  Ctr.,  Holloman  AFB,  N.  Mex.)  AFMDC  TR  60-9, 
June  1960.  ASTIA  AD  239  708. 


ABSTRACT:  Experimental  investigations  of  the  technological  and  physiological 

effects  of  unidirectional  accelerations  require  the  computation  of  the  parameters 
of  the  acceleration  pattern.  This  report  develops  explicit  equations  between 
distance,  velocity,  acceleration,  and  time,  thus  greatly  reducing  the  computation¬ 
al  work  of  test  analysis  and  evaluation. 

Two  nomographs  were  designed  which  permit  reading  distance  with  an  error  of  less 
than  2  percent  and  velocity  with  error  less  than  0.2  percent.  The  three  principal 
phases  of  the  acceleration  pattern  are  used  to  define  a  set  of  descriptive 
meters.  An  impulse-dependent  onset  parameter,  called  relative  onset  rate,  is 
discussed  and,  if  used  as  a  standard,  would  facilitate  the  comparison  of  tests 
made  by  different  investigators. 
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Feder,  Hubert  C.  1960  CIRCUIAR  TRACK-CHAMBER  —  A  PROPOSED  FACILITY  FOR  TESTING 
MAN-MACHINE  SYSTEMS  UNDER  CONDITIONS  OF  SPACE  FLIGHT  AND  LUNAR  HABITATION 
^ir  jforce  Missile  Development  Center,  Hollonwn  AFB,  New  Mexico)  AF.DC-TN-60-14. 
ASTIA  AD  247  541 


ABSTRACT:  The  circular  track-chamber  as  proposed,  combines  a  100-foot  diameter 
circular  track  and  a  100-foot  diameter  hemispherical  vacuum  chamber  into  one 
composite  test  facility.  The  purpose  of  this  facility  is  to  test  the  compatibility 
of  man-machine  systems.  The  anticipated  test  procedure  encompasses  the  simultan¬ 
eous  and  continuous  testing  of  most  of  the  parameters  of  a  complete  space  flight 
history  from  launch  through  planet  life  to  re-entry  and  recovery.  The  facility 
will  handle  .payload-load  factor  products  up  to  2,000,000  pounds  and  can  accommodate 
a  crew  of  20  men  living  and  working  in  a  planetary  environment. 
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Peder,  Hubert  C.  1963  THE  FLYWHEEL  AS  A' CENTRIFUGAL  ACCELERATOR 

(6571st  Aeromedical  Research  Laboratory,  Holloman  Air  Force  Base,  New  Mexico) 

Technical  Documentary  Report  No.  ARL-TDR-63-9,  April  1963*  ASTIA  AD  401  767. 

ABSTRACT:  Subjected  to  investigation  is  a  flywheel  accelerator  as  a 
component  of  a  160  to  200-foot  diameter  circular  track.  The  22  spoke, 
box-construction  flywheel  could  be  made  from  commercially  available 
steel  plates.  Based  on  optimal  design  conditions,  the  upper  application 
limit,  governed  by  the  welding  property  of  the  material  used,  was  found  to 
be  a  test  weight  -  load  factor  capacity  of  230,000  pound  -  300  g.  The 
discussion,  based  on  a  linear  dependence  of  fly'«/neei  weight,  moment  of 
inertia,  power  and  cost  on  test  weight,  and  cross-section  of  box  members., 
at  constant  radius  and  stress,  shows  that  the  lower  application  limit  of 
the  flywheel  reaches  far  into  the  application  range  of  proposed,  arm-typA 
centrifuges  and  that  the  flywheel  is  a  logical  necessity,  if  the  test 
capacity  of  existing  centrifuges  needs  to  be  exceedea. 
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Feder,  E.  I.,  &  E.  J.  Straus  1961  INCREASED  RELIABILITY  OF  PIEZOELECTRIC 

ACCELEROMETERS  FOR  SHOCK  MEASUREMENTS .  In  1961  Proceedings  of  the  Institute 
of  Environmental  Sciences  National  Meeting,  April  5,  6.  7,  1961,  Washington. 

D •  C ■  (Mt .  Prospect,  Ill.:  Institute  of  Environmental  Sciences,  P.  0.  Box 
191)  pp.  565-569 

SL’MMARY:  With  the  advent  of  higher  and  higher  shock  measurement  requirements,  the 
environ-^ntal  engineer  must  be  extremely  careful  in  selecting  his  instrumentation. 

It  must  be  recognized  that  the  piezoelectric  acceleromete’-  can  be  used  for  both 
vibration  and  shock  measurements;  however,  the  characteristics  of  the  instrum.ent 
must  be  suited  for  the  application.  The  introduction  of  damping  of  high  resonant 
frequency  seismic  systems  into  an  accelerometer  serves  to  further  increase  the 
reliability  of  a  particular  measurement.  The  overall  s>stera  of  accelerometer, 
cathode  folJ.ower,  filter  and  recotding  instrument  must  be  integrated  and  matched. 
Each  unit  represents  an  electric  component  through  which  the  signal  generated  by 
the  piezoelectric  crystal  nxist  pass  with  a  minimum  of  distortion  or  loss.  When  this 
condition  is  met,  a  faithful  reproduction  of  the  applied  force  will  be  obtained. 
(AUTHOR) 
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Feddersen,  W.E.  196.  SIMULATOR  RESEARCH:  VALIDATION  AND  MOTION  STUDIES. 
In  U.S.  Army  Signal  Corps,  Combat  Contmunicat ions  and  Surveil lance  Report 
of  the  Seventh  Annual  U.S.  Army  Human  Factors  Enitineer.ing  Conference . 

3-6  October  1961.  ASTIA  AD  267  153 


ABSTRACT:  The  research  was  undiertaken  as  a  first  step  in  the  validation  of 
the  Bell  dynamic  simulator  and  supporting  equipment  against  the  helicopter. 

The  purpose  of  this  study  was  to  demonstrate  with  experimental  data  the  extent 
to  which  performance  results  on  the  simulator  approximate  those  obtained  from 
the  helicopter  when  the  tasks  are  equivalent. 


In  line  with  these  objectives,  the  approach  was  a  three-pronged  one  in  which 
various  types  of  motion  upon  operator  performance  were  investigated.  The 
contribution  of  motion  cues  relative  to  no-rootion  in  the  simulator  tracking 
situation  is  also  under  investigation.  The  third  area  has  been  an  investigation 
of  the  various  measures  which  can  be  used  in  the  evaluation  of  operator  perform¬ 
ance  as  well  as  system  performance. 


Graphs  are  included  to  show  the  results  of  these  three  areas  of  investigation. 

The  proficiency  results  are  reported  in  terms  of  integrated  absolute  error  scores 
about  the  various  axes  defining  the  hovering  task,  and  the  behavioral  data,  that 
is,  the  data  indicative  of  the  way  in  which  the  helicopter  and  simulator  are 

operator,  are  presented  in  the  form  of  auto-correlation  functions. 

(AUTHOR; 
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Feddersen,  W.  E.  1962  THE  ROLE  OF  MOTION  INFORMATION  AND  ITS  CONTRIBUTION  TO 
SIMULATION  VALIDITY  (Bell  Helicopter  Co.,  Ft.  Worth,  Texas)  Rept .  No.  D228- 
429-001;  ASTIA  AD-281  855  o. 


ABSTRACT:  The  use  of  a  motion  simulator  in  the  evaluation  and  testing  of  those 
display  and  instrumentation  concepts  which  are  central  to  the  objectives  of  the 
Army-Navy  Instrumentation  Program  (ANIP)  poses  the  same  question  that  is  asked  of 
any  testing  device;  namely,  to  what  extent  does  the  device  allow  a  valid  evaluation 
of  the  developments  under  consideration.  The  ultimate  in  validity  in  such  a  situa¬ 
tion  would  be  achieved  when  operator  behavior  in  the  simulator  corresponds  pre¬ 
cisely  to  control  behavior  in  the  system  being  simulated  which,  in  this  case,  is 
a  helicopter  in  all  of  its  different  flight  modes.  Since  it  is  unrealistic  to 
expect  exact  behavior  correspondence  in  the  two  situation  '  the  task  is  one  of  deter 
mining  the  extent  or  degree  of  approximation. 

This  report  summarizes  the  results  of  a  series  of  three  investigations,  both  simu¬ 
lator  and  flight  test,  designed  to  determine  the  relative  proficiency  allowed  by 
motion  information  in  the  simulator  in  a  hovering  flight  mode  and,  secondly,  to 
determine  with  appropriate  measures  the  degree  to  which  cohtWl  behavior  in  t^^^  ~ 

helicopter  is  approximated  by  behavior  in  the  simulator  when  the  tasks  are  equiva¬ 
lent  . 
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r«d«rov,  E.K.  1962  THE  DECISIVE  STEP  IN  THE  CONQUEST  OF  COSMIC  SPACE. 
Science  gnd  Culture  (Calcutta),  28(.l)i  11-14,  Jan.  1962. 


A&STRACT:  tovlet  apace  efforts  preparatory  to  manned  space  flight  included 
studies  dealing  with:  (1)  the  conditions  encountered  during  space  flight 
(accelerations,  temperature  changes,  weightlessness,  radiations)  and  means 
of  protecting  the  astronaut  from  their  effects;  (2)  providing  normal  living 
conditions  in  the  space  cabin;  and  (3)  medical  selection  techniques  and 
training  format  for  astronauts.  The  system  devised  for  'cne  constant  medical 
supervision  of  both  the  pilot's  health  and  working  capacity  In  all  stages  of 
flight  Is  discussed.  Y.A.  Gagarin's  orbital  flight  (April  12,  1961)  Is  brief 
ly  siertioned . 
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Fedorov,  Ye.  1961  ACCOMPLlSHMEin  OF  THE  CENTURY 
Itvestlva  4  cols.;  13  April  1961. 


1,631 


Fedotov,  Yu.  1960  BEFORE  TAKE-OFF  INTO  SPACE 
Krasnaya  zvezda  F.  3;  18  May  1960. 
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Fedotov,  Yu.  1960  EARTH-SPACE-EARTH 
Krasnaya  zvezda  Pp.  3-4;  2  December  1960 
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Fellcnz,  D.W,  &  R.J,  Harris  1963  IK^LUENCE  GF  WEIGHT  PARAMETERS  ON  THE 

PROPULSION  REQUIREMENTS  OF  ORBIT- LAUNCHED  VEHICLES  (National  Aeronautics 
and  Space  Administration)  NASA  Technical  note  D-152:,  May  1963 

ABSTRACT; — The  effects  of  thrust- to-weight  ration  and  structural  weight  assuno- 
tions  on  payload  performance  have  been  investigated  for  orbit-launched 
vehicles  with  lunar  or  escape  missions.  The  propulsion  systems  considered 
were  high-energy  chemical  and  nuclear  heat-exchanger  systems.  It  is  diown 
that  the  assumption  of  structural  weights  as  being  composed  of  terms  pro- 
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portlonal  to  thrust  l«v«l  and  propallant  loading  is  nacaasary  and  practical 
for  the  discussion  of  the  Influence  of  thrust- to-velght  ratio  on  payload 
performance.  Results  are  given  In  parametric  form  shoving  payload  ratio  and 
related  performance  parameters  as  functions  of  thrust- to-velght  ratio, 
representative  engine  and  tankage  specific  weights  for  both  propulsion  systemp 
tangential  and  circumferential  thrust  orientations,  and  different  altitudes. 
The  curves  permit  the  rapid  determination  of  maximum  payload  conditions  as 
well  as  the  discussion  of  performance  parameters  of  off-optlmum  configurations 
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Feltman  Research  and  Engineering  Labs.,  tr.  1959  ROCKET  TECHNOLOGY  AND  SPACE 
RESEARCH.  Raketentechnlk  und  Raumfahrtforschung.  3(2)  Apr. -June  1959. 
(Feltman  Research  and  Engineering  Labs.,  Pleat Inny  Arsenal,  N.J.) 

PA  translation  No.  61,  ASTIA  AD-228  967. 

CONTENTS: 

Observations  on  the  physiology  of  the  senses  during  the  transition  from 
accelerations  to  weightlessness 

Graphic  determination  of  the  main  influence  parameters  and  preliminary 
design  parameters  of  missiles 
Further  observations  on  the  Russian  earth  satellites 
Technical  reports: 

The  Atlas-Carrier  rocket  for  Important  space  navigation  projects 
The  first  artificial  planetoid  Mechta 
Earth  satellite  Vanguard  II  with  infra-red  detectors 
Space  probe  Juno  II 
book  reviews : 

On  the  thermodynamics  of  combustion  processes 
Aviation  medicine 
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Fenichel,  R.L..  &  G.H.  Eydd  1958  ERYTHOCVTE  HYDRATION  UNDER  POSITIVE 
ACCELERATION. 

(L'.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-5805, 
Kept.  No.  1,  ASTIA  AD  200  085. 

See  also  J.  AppI .  Physiol .  13(3)393-396,  Nov.  1958. 


ABSTRACT;  Rhesus  monkeys  weve  employed  to  study  the  effects  of  positive 
acceleration  upon  erytarccy.e  hydration.  Blood  samples  were  obtained  from  the 
monkey  s  carotid  artery  just  before  and  Immediately  after  exposure  to  a  stand¬ 
ard  pattern  of  positive  G.  The  mean  corpuscular  hemoglobin  concentration  (MCHC) 
fell  an  average  of  5.8  percent.  This  striking  fall  in  MCHC  indicated  that  after 
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G  axpoturc  the  ttonkey't  erythrocytes  vere  greatly  increased  in  size.  Fluid  has 
shifted  into  the  red  blood  cells.  Since  the  MCHC  neasures  the  hemoglobin  con¬ 
centration  within  the  red  cell  it  was  not  surprising  to  find  a  mean  decrease  of 
2.3  per  cent  in  the  hemoglobin  concentration.  The  hematocrits  remained  constant 
during  these  experiments.  A  slight  decrease  in  the  relative  viscosity  of  the 
blood  was  noted.  This  finding,  however,  was  not  statistically  significant. 
Sulfhydryl  concentration  by  itself  and  in  relation  to  the  hematocrit  did  not 
show  a  significant  change  after  acceleration.  (Author) 
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Fenichel,  R.L.,  &  G.H.  Kydd  1958  ERTTHOCYTB  HYDRATION  UNDER  POSITIVE 
ACCELERATION,  i.  AppI .  Physiol.  13(3):393-396 ,  Nov.  1958. 

See  also  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 

NADC-MA-5805.  ASTIA  AD  200  085. 

ABSTRACT:  Rhesus  monkeys  were  employed  to  study  the  effects  of  positive 
acceleration  upon  erythrocyte  hydration.'  Blood  samples  were  obtained  from 
the  monkey's  carotid  artery  just  before  and  immediately  after  exposure  to  a 
standard  pattern  of  positive  G.  The  mean  corpuscular  hemoglobin  concentration 
(MCHC)  fell  an  average  of  5.8  percent.  This  striking  fall  in  MCHC  indicated 
that  after  G  exposure  the  monkey's  erythrocytes  were  greatly  increased  in  size. 
Fluid  has  shifted  into  the  red  blood  cells.  Since  the  MCHC  measures  the  hemo¬ 
globin  concentration  within  the  red  cell  it  was  not  surprising  to  find  a  mean 
decrease  of  2.3  percent  in  the  hemoglobin  concentration'.  The  hematocrits  re¬ 
mained  constant  during  these  experiments.  A  slight  decrease  in  the  relative 
viscosity  of  the  blood  was  noted.  This  finding,  however,  was  not  statistically 
significant.  Sulfhydryl  concentration  by  itself  and  in  relation  to  the  hemato¬ 
crit  did  not  show  a  significant  change  after  acceleration.  (Author) 
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Fenichel.  R.L.  1959  A  STUDY  OF  THE  EFFECTS  OF  POSITIVE  ACCELERATION  UPON 
ERYTHROCYTE  HYDRATION  IN  HUMAN  SUBJECTS. 

(U.S.  Naval  Air  Deve’opment  Center,  Johnsville,  Pa.) 

NADC-MA  5904,  ASTIA  AD  218  885. 

See  also  Aerospace  Medicine  33:  862-865,  July  1962. 

ABSTRACT:  Human  subjects  were  employed  to  study  the  effects  of  positive 
acceleration  upon  erythrocyte  hydration.  Venous  blood  samples  were  obtained 
just  before  the  acceleration  series  was  begun,  after  the  third  centrifuge  run 
(2.5  G)  and  immediately  after  the  subject  was  exposed  to  the  last  acceleration 


run  In  the  G  series  (5.5  G).  The  acceleration  exposure  began  at  the  1.5  G  level 
and  increased  at  1/2  G  increments,  with  5  minute  rest  period  between  runs,  and 
was  terminated  when  the  subject  lost  peripheral  lights.  The  unprotected  subject 
used  in  this  study  reached  5.5  G  on  the  average,  before  losing  peripheral  lights. 
A  decrease  in  Mean  Corpuscular  Hemoglobin  Concentration  (MCHC)  was  observed.  A 
trend  toward  an  increase  in  Mean  Corpuscular  Volume  (MCV)  and  towards  a  decrease 
in  Mean  Corpuscular  Hemoglobin  (MCH)  was  noted.  The  trend  toward  the  fall  in 
MCHC  indicated  that  after  G  exposure  the  erythrocytes  of  human  subjects  were 
increased  in  size.  Fluid  hrd  shifted  into  the  red  blood  cells.  Comparison  with 
the  results  obtained  with  humans  at  relatively  low  G  levels  with  the  results 
obtained  from  monkeys  at  overlapping  and  higher  G  levels  indicated  that  with 
both  species  the  MCHC  decreased.  (Author) 
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Fenton,  F.  H.,  Jr.  1960  MANUAL  OF  OPJEI^TION  FOR  THE  AMAL  PUNCHED  TAPE  CENTRIFUGE 
CONTROL  SYSTEM.  (Aeronautical  Computer  Lao.,  U.  S.  Naval  Air  Development 
Center,  Johnsville,  Pa.)  NADC-AC-6O63,  April  1960 
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Ferguson,  J.K.W.  1942  TESTS  ON  OXYGEN  MASKS  AND  FLYING  GOGGLES  IN  A  WIND 
TUNNEL.  (National  Research  Council  of  Canada,  Toronto) 

C-2278,  23  December  1942. 
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Ferguson,  H.  1953  INVESTIGATION  OF  THE  ACCELERA.TIWl  AND  JOLT  HISTORIES 

DURING  ESCAPE  FROM  HIGH  SPEED  AIRCRAFT. 

(Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio) 

WADC  TR  52-278,  Suppl.  1;  Sept.  1953.  ASTIA  AD  27  126. 


ABSTRACT:  Improvements  are  obtained  for  the  upper-bound  acceleration-time 
curves  previously  derived  (AD-5010)  by  replacing  the  constant  drag  coefficient 
assumed  earlier  by  a  uniform  1-step  drag  coefficient.  In  this  way,  account 
is  taken  of  the  expected  sharp  drag  coefficient  change  which  occurs  as  the 
escape  unit  passes  through  M=*1.0.  This  leads  to  a  discontinuity  in  each  curve 
of  the  family  of  acceleration  curves  and  results  in  a  restriction  on  the  alti¬ 
tude  range  for  which  the  oounding  acceleration  is  not  suppressed  at  the  end; 
it  refers  to  lower  bounds  of  negative  accelerations  rather  than  upper  bounds 
of  acceleration  magnitudes.  (ASTIA) 


F«mandez  C.,  J.R.  Lindsay  1960  POSlTlOIiAL  NYSTAGMUS  IN  MAN  AND  ANIMALS 
J.  Nerv  Ment.  Pis.  130:499-95,  June  1960 


1,642 

Fernandez,  C.,  R.  Alzate,  &J.R.  Lindsay  1960  EXPERIMENTAL  OBSERVATIONS  ON 
POSTURAL  NYSTAGMUS.  LESIONS  OF  THE  MODULUS. 

(SAM,  USAF  Aerospace  Medical  Center,  Brooks  AFB,  Texas) 

Report  No.  60-23,  Jan.  1960. 

ABSTRACT:  This  investigation  supports  the  idea  that  the  nodulus  acts  as  an 
inhibitor  of  the  vestibular  centers.  Disequilibrium  and  postural  nystagmus  in 
the  vertical  plane  characterize  the  deficit  following  ablation  of  the  nodulus. 
Unlike  animals  with  lesions  in  the  corpus  cerebelli,  these  experimental  animals 
exhibit  no  abnormalities  in  posture  and  no  cerebellar  ataxia. 
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Fernandez,  C.,  &  R.' Schmidt  1962  HABITUATION  OF  NYSTAGMUS 

(Paper,  33rd  Annual  Meeting  of  the  Aerospace  Medical  Assoc.,  Chalfonte 
Haddon  Hall,  Atlantic  City,  New  Jersey,  April  9-12,  1962) 


ABSTRACT:  Habituation  of  nystagmus  elicited  by  repetitive  caloric  or  rotatory 
stimulation  was  studied  in  cats  with  lesions  in  the  central  nervous  system. 

Normal  animals  served  as  controls.  Eye-movements  were  recorded  by  electro¬ 
nystagmography.  Animals  with  ablation  of  either  neocortex  or  anterior  cerebellar 
lobe  and  animals  with  extensive  damage  to  midbrain  tegmentum  exhibited  habituation 
of  nystagmus  similar  to  that  obtained  in  controls.  Ablation  of  the  cerebellar 
nodulus  prevented  acquisition  of  habituation  until  the  cat  compensates  from 
cerebellar  deficiency.  Rate  and  extent  of  habituation  varied  from  one  parameter 
of  nystagmus  to  another.  Usually,  but  not  always,  amplitude  and  duration  of 
the  reflex  were  little  modified  while  response  decline  was  observed  consistently 
in  total  number  of  jerks ^  frequency  and  velocity  of  both  slow  and  fast  component. 
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Fernandez.  C.,  &  K.  Schmidt  19t)2  STUDIES  ON  :-L\3ITUATI0N  OF  VESTIBULAR  REl'LEffiS 
II.  EFFECT  OF  CALORIC  STIMULATION  IN  DECORTICATED  CATS.  Annals  of  Otology, 
Rhinologv,  &  Lar\Tigologv  71(2)  ;299-320,  June  1962 
NOTE:  Reel  7.  Flash  7,  Item  21 


SL71MARY:  Habituation  of  nystagmus  elicited  by  repetitive  caloric  stimulation  was 
studied  in  seven  decorticated  cats.  The  histopathologic  studies  revealed  total 
ablation  of  neccortex,  excepting  small  remnants  in  two  cases,  and  extensive  damage 
to  basal  ganglia  and  diencephalon. 
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411  aninuils  exhibited  response  decline  of  nystagmus  demonstrating  that  neocortex 
and  probably  basal  ganglia  and  diencephalon  are  not  essential  for  Inducing 
habituation.  There  was  no  conclusive  data  regarding  transfer  and  long  lasting 
retention  of  the  response  decline. 

The  locus  and  neurophysiological  basis  of  the  phenomenon  are  discussed. 

(AUTHOR) 
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Fernandez,  C.,  and  R.S.  Schmidt  1963  STUDIES  IN  HABITUATION  OF  VESTIBULA 
REFLEXES.  III.  A  REVISION.  Aerospace  Medicine.  34(4):  311-315,  Apr.  1963 

ABSTRACT:  Habituation  of  nystagmus  to  repetitive  caloric  or  rotatory 
stimulation  was  produced  in  the  cat.  This  phenomenon,  as  in  a  negative 
learning  process,  presented  the  characteristics  of  acquisition,  ttansfer  and 
retention. 

Total  ablation  of  the  neocortex  with  extensive  damage  to  diencephalon  did  not 
interfere  with  acquisition  of  habituation  but  these  structures  may  be 
important  for  retention  of  the  response  decline. 

The  phenomenon  is  apparently  located  in  the  vestibular  centers,  including 
vestibular  nuclei  and  reticular  formation  of  both  medulla  and  pons. 
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Pilippi,  Paolo  1949  THE  UNIDIRECTIONAL  PREPONDERANCE  OF  PROVOKED  NYSTAGMUS. 
Riv.  Oto-Neuro-Oftal.  24:340-368 
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Filippovich,  S.G. 
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1936  EVALUATION  OF  CONDITION  OF  INTERNAL  ORGANS  IN 
ERS,  Klinicheskaya  meditsina.  (Moskva)  14:391-404 
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Eijoan,  J.L.,  S.C.  Flnan,  &  L.D.  Hartson  1949  A  REVIEW  OF  REPRESENTATIVE 
TESTS  USED  FOR  THE  QUANTITATIVE  MEASUREMENTS  OF  BEHAVIOR- -DECREMENT  UNDER 
CONDITIONS  RELATED  TO  AIRCRAFT  FLIGHT.  (USAF,  AMC,  Wright -Patterson  AFB, 
Ohio)  USAF  TR|  5830. 


Pinney,  J.W.  19^1  RUSSIANS  CONFIRM  TITOV  WAS  SEASICiC:  CONDITION  LAID 
TO  PROLONGED  STATE  OF  WEIGHTLESSNESS.  New  York  Ti^nes.  Oct.  5,  1961. 
Sec.  C,  p.  8. 


ABSTRACT:  Two  Russian  scientists  confirmed  the  rumor  that  MaJ.  Gherman  S. 
Titov  felt  seasick  throughout  most  of  his  25  hr.  space  flight  in  August,  1961. 
The  sickness  was  attributed  to  prolonged  weightlessness.  There  ware  indica* 
tions  during  the  weightless  period  of  "a  definite  instability  of  central 
nervous  system  reactions.'*  The  astronaut  experienced  a  feeling  of  disorienta¬ 
tion  and  loss  of  balance  normally  supplied  by  the  inner  ear.  The  Russian 
scientists  pointed  out  that  the  feeling  of  weightlessness  can  be  removed  by 
creating  artificial  gravity  in  the  space  ship.  (CARI) 
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Finkelstein,  B.  and  B.  McGhee  1959  LIQUID  DIETS  FOR  USE  IN  HIGH -ALTITUDE ,  HIGH- 
PERFORMANCE  VEHICLES  (Wright  Air  Development  Division,  Wright-Patterson  AFBi, 
Ohio)  WADC-TR-59-32,  March  1959 
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Flnninger,  P.C.  1960  MEDICINA  DE  AVIACION. 

(Thesis  to  obtain  Titulo  de  Medico-Cirujano,  University  of  Mexico, 
Mexico,  D.F.,  1960) 
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Firestone,  C.  1935  AIR  SPEEDS  AND  THEIR  TRAUMATIC  EFFECTS  ON  THE  BRAIN. 
J.  Aviation  Med.  6(l):45-48 


ABSTRACT:  Injury  to  the  brain  from  its  pressure  against  the  skull  when  flying 
at  high  speed  has  been  discussed,  and  made  much  of.  The  experiments  of  Garsaux 
should  not  be  adduced  to  this  discussion,  as  he  brought  about  a  chain  of  events 
which  originated  in  the  vestibular  tract. 

Metal  helmets  will  serve  as  an  additional  casing  and  cushioning,  when  higher 
speeds  come  and  show  necessity  fni  such  added  protection.  These  helmets  will 
also  help  protect  the  military  flyer  from  rifle  and  to  some  extent  from  machine 
gun  fire . 
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Fischer,  C.F.  end  F.T.  Nicholson  1959  ACCELERATION  SIMULATIONS  ON  THE  HUMAN 
CENTRITUGE.  In  Symposium  on  Space  Med.  Electronics .  (  The  Franklin 

Institute,  May  1959),  p.  32. 
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Fischer,  J.C.,  Jr.  1961  THE  EXPLOITATION  OF  THE  MAXIMUM  CAPABILITIES  OF  THE 
HUMAN  BODY  TO  WITHSTAND  MANEUVERING  LOADS  IN  MANNED  AEROSPACE  VEHICLE 
DESIGN.  (SAE,  Natl.  Aero.  &  Space  Eng.  &  Mfg.  Meeting,  9-13  Oct.  1961 
Los  Angeles,  Calif.)  Preprint  424  B 


ABSTRACT:  Discusses  the  design  of  future  aerospace  vehicles  seeking  to  com¬ 
bine  high  maneuverability  and  minimum  g-forces  on  pilots.  A  lenticular  shaped 
vehicle,  to  be  rotated  before  a  turn  so  the  pilot  will  face  the  new  direction 
of  acceleration,  is  proposed. 
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Fischer,  L.J.,  and  E.L.  Hoffman  1957  DITCHING  INVESTIGATIONS  OF  DYNAMIC 
MODELS  AND  EFFECTS  OF  DESIGN  PARAMETERS  ON  DITCHING  CHARACTERISTICS. 
(National  Advisory  Conmittee  for  Aeronautics,  Washington,  D.C.) 

NACA  TN  3946.  Feb.  1957. 

ABSTRACT:  Experimental  results  presented  in  tabular  form.  Data  from  other 
scale-model  tests  and  reports  on. full-scale  ditchings  are  discussed  and  various 
ditching  aids  are  considered. 
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Fisher,  Krohn,  and  Zuckerman  1941  RELATIONSHIP  BETWEEN  BODY  SIZE  AND  THE 
LETHAL  EFFECTS  OF  BLAST. 

(Ministry  of  Home  Security,  Research  and  Exper.  Dept.,  Oxford,  England) 
Rept.  RC  284,  10  Nov.  1941. 

Also  Report,  Comm.  Weapons,  MPRC-BPC  14  6 /ws  11 
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Fisher,  A.C.  1955  AVIATION  MEDICINE  ON  THE  THRESHOLD  OF  SPACE 
Journal  of  Aviation  Medicine  26:  355 

See  also:  Nat.  Gcog.  Mag.  108(2):  241-278.  Aug.  1955 


ABSTRACT:  A  coverage  of  all  aspects  of  space  flight  including  acceleration, 
deceleration,  and  weightlessness. 
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FUher,  A.C.,  Jr.  1955  AVIATION  MEDICINE  ON  THE  THRESHOLD  OF  SPACE:  SERVlCE 
DOCTORS,  FACING  MEDICAL  PROBLEMS  UNKNOWN  ON  EARTH,  MAKE  POSSIBLE  MAN'S 
EXPLORATION  OF  THE  HOSTILE  HEAVENS 
The  National  Geographic  Magazine  108(2):  241-278,  August  1955 

ABSTRACT:  The  author  reports  on  his  visits  to  several  military  and  civilian 
institutions  that  work  on  research  into  the  human  factors  of  flight.  He  describes 
the  effects  of  the  centrifuge  at  Johnsville,  Pennsylvania,  Escape  from  aircraft 
ditched  in  water  is  a  subject  under  investigation  at  Pensacola,  Florida.  The 
author  discusses  a  weightless  ride  during  his  visit  at  Edward's  Air  Force  Base, 
California.  Heat  resistant  and  pressure  suits  for  pilots  are  under  development 
at  Wright-Patterson  Air  Force  Base,  Ohio,  and  at  Randolph  Air  Force  Base,  Texas. 
Hyperventilation  is  another  field  of  research  at  Randolph  Air  Force  Base.  Extreme 
acceleration  and  deceleration  forces  are  the  subject  of, a  conversation  between 
fhe  author  and  Col.  John  P.  Stapp.  Pilot  ejection  and  the  effects  of  fatigue  are 
being' studied  at  Wright-Patterson  Air  Force  Base.  The  article  is  very  detailed 
about  the  research  in  all  of  the  fields,  (CARI) 
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Fisher,  J.C.  1949  NAVAL  ORDNANCE  LABORATORY  DROP  TESTER  (40')  XD-LA,  DESIGN, 
CONSTRUCTION  AND  CALIBRATION  OF  (Naval  Ordnance  l^b. ,  White  Oak,  Md.) 

14  June  1949;  ASTIA  AD- 103  435 
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Fisher,  L.J.  and  R.P.  Tarshis  1950  DITCHING  TESTS  WITH  A  1/16  SIZE  MODEL 
OF  THE  NAVY  XP2V-1  AIRPLANE  AT  THE  LANGLEY  TANK  NO.  2  MONORAIL. 

(National  Advisory  Comniittee  for  Aeronautics,  Langley  Field,  Va.) 

NACA  RM  L50C23,  May  1950. 

ABSTRACT:  Model  investigations  to  determine  the  ditching  characteristics 
of  the  Navy  XP2V-1  airplane  are  described.  Various  landing  configurations 
were  simulated  and  the  performance  of  the  model  was  determined  from  visual 
observations,  motion-picture  records,  and  time-history  accelerometer  records. 

The  results  of  the  investigation  indicate  that  the  airplane  should  be  ditched 
at  the  normal  landing  attitude  with  the  flaps  fully  extended.  Extensiv'e  damage 
to  the  fuselage  will  occur  and  the  airplane  probably  will  dive.  If  a  trapezoid¬ 
al  hydroflap  4  feet  by  2  feet  by  1  foot  is  attached  to  the  airplane  at  station 
192.4,  diving  will  be  prevented. 
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Fisher,  L.  J.  &  E.  L.  Hoffman  1950  MODEL  DITCHING  INVESTIGATION  OP  THE 
DOUGLAS  DC-A  AND,  DC-6  AIRPLANES  (National  Advisory  ConiMttee  for 
Aeronautics,  Langley  Aeronautical  Laboratory,  Langley  Air  Force  Base, 
Va.)  NACA  RM  L9K02a,  A  Kay  1950. 

ABSTRACT:  Model  Investigations  to  determine  the  ditching  characteristics 
and  safest  ditching  procedures  for  Douglas  DC-A  and  DC-6  airplanes  are 
described.  Data  were  obtained  by  motion-picture  and  stlll-plcture  records 
and  time 'history  deceleration  records.  It  was  concluded  that  the  best 
ditchings  with  the  DC-A  and  PC-6  airplanes  could  be  made  by  contacting 
the  water  at  a  nbsehlgh  attitude  with  the  landing  flaps  full  down.  The 
ditching  behavior  of  both  airplanes  will  be  similar.  In  calm  water  or 
small  waves,  the  attitude  will  decrease  until  the  airplane  stops  In  a 
slightly  nose-down  attitude.  Little  damage  will  be  sustained  at  these 
conditions.  In  waves  of  the  order  of  6  feet  high,  considerable  variation 
In  behavior  and  damage  may  occur,  depending  on  how  the  airplane  contacts 
the  waves. 
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Fisher,  L.J.  1953  MODEL  DITCHING  INVESTIGATIONS  OF  THREE  AIRPLANES  EQUIPPED 
WITH  HTDRO-SKIS.  (National  Advisory  Cocmlttee  for  Aeronautics,  Langley 
Field,  Va.)  NACA  /  RM  L53G24A.  Sept.  29,  15^3. 


ABSTRACT:  Model  investigations  were  made  to  determine  the  ditching  character¬ 
istics  of  three  typical  multiengine  airplanes  equipped  with  possible  arrange¬ 
ments  of  hydro-ski  ditching  gear.  The  behavior  of  the  models  was  determined 
from  visual  observations,  acceleration  records,  and  motion  pictures  of  the  land¬ 
ings.  It  was  concluded  that  a  ditching  gear  of  one  or  more  hydrO-skis  would 
afford  very  satisfactory  water  landings  as  compared  with  landings  without  skis. 
The  best  landing  with  a  hydro-ski  ditching  gear  could  be  made  in  a  near-level 
(slightly  nose-up)  attitude  although  any  normal  landing  attitude  would  be  satis¬ 
factory.  It  is  possible  that  critical  damage  could  be  eliminated  from  ditching 
by  using  a  hydro-ski  ditching  gear,  thus  greatly  increasing  the  chances  or 
survival  and  rescue. 
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Fisher,  L.  J.,  et  al.  1957  DITCHING  INVESTIGATIONS  OF  DYNAMIC  MODELS  AND 
EFFECTS  OF  DESIGN  PARAMETERS  ON  DITCHING  CHARACTERISTICS.  (National 
Advisory  Committee  for  Aeronautics,  Washington,  D.  C.)  NACA  TN  39A6,  Feb. 
1957 


1,664 


-496- 


fisher,  Lloyd  J.,  Jr.  1960  LANDING  ENERGY  DISSIPATION  FOR  MA^^NED  REENTRY 
VEHICLES.  (National  Aeronautics  and  Space  Administration,  Washington,  D.C) 
NASA  TN  D-453 

ABSTRACT:  Analytical  and  experimental  investigations  have  been  made  to  deter¬ 
mine  the  landing-energy-dissipation  characteristics  for  several  types  of  landing 
gear  for  both  parachute-supported  and  horizontal-landing  vehicles.  It  appears 
feasible  to  readily  evaluate  these  landing  gears  for  hard-surface  or  water  land¬ 
ings  by  computation  methods  and  freebody  landing  techniques  with  dynamic  models. 
Acceptable  landing  gear  can  be  developed  along  lines  similar'  to  those  presented 
if  stroke  requirements  and  human- tolerance  limits  are  considered. 
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Fisher,  Lloyd  J. ,  Jr.  1961  LANDING-IMPACT-DISSIPATION  SYSTEMS 

(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 
NASA  TN  D-975. 


ABSTRACT:  Analytical  and  experimental  investigations  have  been  made  to  determine 
the  landing-energy  dissipation  characteristics  for  several  types  of  earth-land¬ 
ing  impact  systems  having  application  to  reentry  vehicles.  The  areas  of  study 
are  divided  into  three  velocity  regions:  (1)  those  having  primarily  vertical 
velocity,  (2)  those  having  both  moderate  horizontal  and  moderate  vertical  veloc¬ 
ity,  and  (3)  those  having  primarily  horizontal  velocity.  The  impact  systems 
discussed  are  braking  rockets,  gas -filled  bags,  frangible  metal  tubing,  aluminum 
honeycomb,  balsa  wood,  strain  straps,  and  both  skid  and  skid-rocket  landings  on 
hard-surface  runways  and  on  water.  It  appears  feasible  to  evaluate  landing-gear 
systems  for  reentry  vehicles  by  computational  methods  and  free-body  landing  tech¬ 
niques  with  dynamic  models. 
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Fitts,  P.  M.,  ed.  1947  PSYCHOLOGICAL  RESEARCH  ON  EQUIPMENT  DESIGN 

(Air  Materiel  Command,  Aero  Medical  Lab.,  Wright-Patterson  AFB,  Ohio) 
R-pt.  No.  19;  ATI-125  983 


CONTENTS : 

Introduction  to  Psychological  Research  on  Equipment  Design; 

Survey  of  Display  Problems  in  the  Design  of  Aviation  Equipment; 

An  Analysis  of  Human  Motor  Abilities  Related  to  the  Design  of  Equipment  and 
a  Suggested  Program  of  Research; 

The  Relative  Effectiveness  of  Presenting  Numerical  Data  by  the  Use  of  Tables 
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and  Graphs; 

Psychological  Factors  Involved  in  the  Design  of  Air  Navigation  Plotte's; 

Design  of  Clock  Dials  for  Greatest  Speed  and  Accuracy  of  Reading  In  Military 
(2400-Hour)  Time  System; 

Speed  and  Accuracy  of  Dial  Reading  as  a  Function  of  Dial  Diameter  and  Angular 
Separation  of  Scale  Divisions; 

An  Experimental  Evaluation  of  the  Interpretablllty  of  Various  Types  of  Air¬ 
craft  Attitude  Indicators; 

Direction  of  Movement  In  the  Use  of  Control  Knobs  to  Position  Visual  Indlcato;^^; 

A  Study  of  the  Most  Effective  Relationships  Between  Selected  Control  and 
Indicator  Movements; 

Comparative  Interpretablllty  of  Two  Methods,  of  Presenting  Information  by 
Radar; 

A  Psychophysical  Investigation  of  Ability  to  Reproduce  Pressures; 

The  Coding  of  Airplane  Control  Knobs; 

The  Tactual  Discr imiriat ton  of  Shapes  for  Coding  Aircraft-type  Controls; 

A  Study  of  Location  Discrimination  Ability; 

Principles  of  Control  Arrangement  fOr  Sequential  Operation; 

Efficiency  of  Several  Types  of  Control  Movements  in  the  Performance  of  a 
Simple  Compensatory  Pursuit  Task; 

An  Experimental  Comparison  of  the  Accuracy  of  Sighting  and  Triggering  with 
Three  Types  of  Gun-Sight  Handgrip  Controls; 

The  Effect  of  Anoxia  on  Visual  Illusions; 

Effect  of  Increased  Positive  Acceleration  (G)  on  Ability  to  Read  Aircraft 
Instrument  Dials; 

Summary  and  £valuation;s 
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Fitzpatrick,  F.L,  and  K.A.  Stiles  1942  THE  BIOLOGY  OF  FLIGHT. 

(New  York:  The  Macmillan  Company,  1942) 

NOTE:  This  textbook  for  students  of  pre-flight  aeronautics  covers  the  subject 
of  the  effect  of  flight  upon  the  human  body.  Each  chapter  is  concluded 
with  p  brief  summary  of  its  contents. 

CONTENTS:  Living  things  in  the  air.  The  nature  of  flight.  Altitude  effects. 
Other  pressure  and  temperature  effects.  Acceleration  and  the  human  body.  The 
sense  organs  and  flight.  Physical  fitness  for  flight.  Air  travel  and  disease 
control.  Selected  references.  Selected  motion  pictures.  Index. 
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Fitzpacrlck.  F.L.  &  K.A.  Stiles  1942  ACCELERATION  AND  THE  HUMAN  BODY. 
In  The  Biology  of  Flight  (New  York:  The  Hacmillan  Company,  1942) 

Pp.  84-96. 


ABSTRACT:  From  the  foregoing  statements  it  may  be  seen  that  both  positive 
and  negative  accelerations  present  definite  dangers,  but  that  the  former  are 
more  likely  to  be  encountered  in  actual  flying  experience.  The  effects  are 
primarily  upon  the  circulation;  positive  accelerations  result  in  blacking  out, 
and  negative  accelerations  bring  about  a  congestion  of  blood  in  the  head 
region.  Transverse  accelerations,  on  the  other  hand,  are  not  likely  to  pro¬ 
duce,  any  ill  effects. 

Once  more  it  may  be  observed  that  individual  difference  is  an  important  part 
of  the  story.  Some  people  are  much  more  tolerant  of  accelerations  than  are 
others.  A  particular  person  may  also  vary  in  tolerance  from  day  to  day, 
depending  on  his  physical  condition  at  a  given  ti>°e.  Vays  and  means  of  pre¬ 
venting  ill  effects  have  been  studied  with  care,  but  not  much  can  be  maneuvers 
that  produce  dangerous  accelerations,  (2)  to  change  the  position  of  the  body 
so  that  in  effect  the  accelerations  become  transverse,  and  (3)  to  wear  special 
equipment,  such  as  an  inflatable  belt. 
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Fitzpatrick,  F.L.  6  K.A.  Stiles  1942  THE  SENSE  ORGANS  AND  FLIGHT. 
In  The  Biology  of  Flight  (New  York:  The  Macmillan  Company,  1942) 
Pp.  97-  118 


ABSTRACT:  In  this  chapter  the  story  of  the  sense  organs  in  relation  to  flight 
experiences  has  be?n  reviewed.  The  most  important  ot  these  organs  are  clearly 
the  eyes  arid  the  ears,  but  the  sense  of  touch  has  a  good  deal  to  do  with  main¬ 
taining  balance  and  orientation.  One  fact  that  emerges  >m  the  discussion  is 
that  the  senses  are  often  '’tricked”  in  flight  experiences,  a  fact  that  is 
particularly  true  when  the  pilot  is  flying  "blind."  This  is  one  reason  why 
instrument  flying  has  become  so  impotkant  in  recent  years. 

We  have  also  noted  that,  while  ordinary  airsickness  c.nnot  be  fully  explained, 
it  is  clearly  due  to  a  confusion  of  many  sensations  that  originate  i.i  the 
sense  organs.  Some  people  are  more  susceptible  to  airsickness  than  are  others, 
and  a  few  are  probably  never  able  to  overcome  the  handicap.  We  should  remember 
that  airsickness  may  be  developed  at  any  level  of  flight;  it  is  not  one  of 
the  conditions  that  appear  only  at  high  altitude. 

The  causes  of  flight  fatigue  and  its  dangers  have  also  been  outlined. 
Undoubtedly  it  was  more  of  a  menace  in  the  early  days  of  aviation  than 
is  now  the  case.  In  recent  years  many  itnprovem'-.jts  of  aircraft,  methods 
of  handling  air  traffic,  and  greatly  to  the  comfort  and  security  of  fliers. 

The  various  causes  of  flight  fatigue,  however,  cannot  be  removed  entirely. 

We  shall  always  have  to  reckon  with  this  tactor. 
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Flt*p«trick,  W.H.  «nd  C.W.  DeLong,  ed.  1961  SOVIET  MEDICAI.  RESEARCH  RELATED 
TO  HUMAN  STRESS:  A  REVIEW  OF  THE  LITERATURE. 

(Washington:  D.S.  Public  Haalth  Service,  1961)  PHS  Publication  no.  853. 
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Fltisimons,  J;T.  and  M.K.  Browne  1957  ELECTROCARDIOGRAPHIC  CHANGES  DURING 
POSITIVE  ACCELERATION.  (RAF,  Institute  of  Aviation  Medicine,  Famborough) 
FPRC  Rept.  1009. 
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Fleck,  M.  1919  "FLYING  SICKNESS."  A  DISCUSSION  OF  ITS  CAUSE  AND  THE  BEST 
MEANS  OF  COMBATTING  IT.  Sci.  Amer.  Suppl.  87:262 
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Flack,  M.  6  A.P.  Bowdler  1920  THE  SELECTION  OF  CANDIDATES  FOR  FLYING. 
British  Air  Medical  Investigation  Committee  Rept.  VI.,  March  1918. 
Reprinted  in  The  Medical  Problems  of  Flying 
(London:  H.M.  Stationery  Office,  1920) 
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Flack,  M.  1930  AIR-SICKNESS  AND  SEA-SICKNESS. 
Proc.  R.  Soc.  Med..  24(2)635-641 
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Flack,  M.  1930  AIR-SICKNESS  AND  SEA-SICKNESS. 

Proc.  Royal  Soc.  Med.  24:635-641,  Pt.  1. 

ABSTRACT:  Air-s icloiess  and  sea-sickness  have  certain  factors  in  comcaon;  they 
differ  in  the  relative  importance  of  the  various  factors.  In  both  laaladies  the 
following  may  play  a  part:  (1)  Undue  stiaiulation  or  hypersensitivity  of  the 
vestibular  apparatus  of  the  internal  ear;  (2)  dilemma  between  visual,  laby¬ 
rinthine  and  deep-muscle  sensations,  accentuated  by  induced  disturbance  of 
ocular  muscle  balance;  (3)  physical  factors  such  as  stuffy  atmospheres,  smells, 
and  lack  of  adequate  ventilation;  (4)  anticipatory  nervous  anxiety;  (5)  the 
general  health  of  the  subject  at  the  time  of  exposure  to  uneven  movement, 
including  the  tone  of  the  abdominal  musculature. 
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Pl*h«rty,  B.E.,  D.E.  Fllnn,  G.T.  H*uty,  &  C.R.  St«ink*inp  1960  PSYCHIATRY 

AND  SPACH  FLXGUT.  (USAF,  School  of  Aviation  Medicine,  Aerospace  Med.  Ctr^,i 
Brooks  AFB,  Texas)  Research  Rept .  60>80,  Sept.  1960,  ASTIA  AD  245  416. 


ABSTRACIT:  The  stresses  of  altitude,  acceleration  and  dynamic  weight lessness , 
temperature,  radiation  and  meteorites,  day-night  cycle,  and  ea»tional  factors 
are  discussed  as  they  relate  to  the  man-machine  system  and  space  flight.  The 
reactions  of  four  subjects  to  thirty-six  hours  of  confinement  in  the  School  of 
Aviation  Medicine  Space  Cabin  Simulator  are  described.  Two  of  the  subjects 
successfully  completed  the  flight  despite  having  experienced  perceptual  aberra¬ 
tions.  The  psychiatric  evaluation  of  the  two  subjects  are  presented.  The 
effects  of  isolation  and  sensory  deprivation  are  discussed  as  they  relate  to 
the  experiments. 
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Flaherty,  B.E.  1961  PSYCHOPHYS lOLOGICAL  ASPECTS  Of  SPACE  FLIGKT. 
(  New  York;  Columbia  University  Press,  1961) 


ABSTRACT:  A  symposium  on  Psychophysiological  Aspects  of  Space  Flight,  held 
26-27  May  1960  at  Brooks  AFB,  School  of  Aviation  Medicine  in  four  parts: 
Technical  Background  and  Experience,  Critical  Problem  Areas,  Problems  of  Human 
Reliability,  and  Special  Techniques  of  Control, 
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Flaherty,  T.T.  1942  AIRSICKNESS  DURING  ACROBATICS. 
U.S.  Nav.  M.  Bull..  40:902-6 
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Flam,  E.,  &  H.  R.  Fraiser  1960  INTEGRATED  FUGHT  CAPSULE  BOOST  ROCKET 

REPORT.  (Chance  Vought  Aircraft,  Inc.,  Dallas,  Texas)  Rept.  No.  EOR-12844; 
Contract  NOa(s)  59-6150-c;  ASTIA  AD-263  494L 

ABSTRACT:  Studies  were  made  of  propulsion  systems  for  the  capsule  escape  device. 
The  performance  requirements  for  capsule  propulsion  are  best  met  by  a  solid 

rocket  which  is  simpler,,— more  reliable, _and  -lighter  thatL  a  ^liquid  rocket  for - 

this  application.  The  space  envelope  available  in  the  capsule  dictates  the  use 
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of  two  identical  solid  rockets  each  of  which  has  performance  as  follows:  15,000 
pounds  thrust,  13,000  pounds  total  impulse,  and  0.B6  second  burning  time.  The 
sntor  design  utilizes  a  six-spoke  wagon  tiheel  grain.  The  grain  burning  surface 
will  be  dipped  in  inhibitor  to  keep  the  thrust  build-up  rate  within  limitations 
on  G  onset  rate.  Four  nozzles  are  used  on  each  motor  in  order  to  stay  within 
the  space  envelope.  This  permits  the  entire  installation  to  be  contained 
inside  the  fuselage.  Electrical  Initiation  will  be  used.  (AUTHOR) 


Flamme,  A.  1930  LES  LIMITES  FHYSIOLOGIQDES  DE  LA  VITESSE (THE  PHYSIOLOGICAL 

LIMITS  OF  SreED)  X-  Coner .  intemat.  Securite  aer -  Paris.  1930.  Rapport  Tome 
2,  ’p.5.  Coma.  IX.  > 
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Flamne,  A.L.  1931  INFLUENCE  ET  LIMITES  PHYSIOLOGIQUES  DE  LA  VITESSE  ET  DE 

SES  DERIVES:  (ACCELERATIONS,  CHOCS,  TREPIDATIONS).  (The  Effect  and  Physio¬ 
logical  Limits  of  Force  and  Stress:  (Acceleration,  Impact,  and  Vibration) 
Arch.  Med.  Pharm  Milit.  95:263-302. 
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Flamme,  A.L.  1933  INFLUENCE  ET  LIMITES  PHYSIOLOGIQUES  DE  LA  VITESSE  ET  DE 
SES  DERIVEES  (Influence  and  Physiological  Limits  of  Speed  and  It's 
Accompanying  Conditions) 

Revue  des  forces  aeriennes  (Paris)  5(51):  1139-1151 
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Flumte,  A.L.  1936  CCXISIDERATICXIS  MEDICALES  SUE  LE  PARACHUTISM 
(Medical  Considerations  on  the  Parachutist) 

Revue  de  1 'armee  de  1 'air  (Paris)  2:977-1006 
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Flaugherty,  T.T. 
40:902-906 


1942  AIRSICKNESS  DURING  ACROBATICS  U.S.  Navy  Med.  Bull. 
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Flecker,  J.F.  1958  MAN  IN  SPACE. 

Air  Force.  41(3) : 109-117,  120-123,  March  1958. 

ABSTRACT:  Reviews  the  battery  of  psychological  testings  which  Donald  G.  Farrell 
underwent  in  a  U.S.  Air  Force  space-cabin  mock-up,  and  (2)  a  multi-g  accelera¬ 
tion  experiment  carried  out  by  Colonel  John  Stapp,  in  %<hich  effects  of  high 
speed  blastoff  were  duplicated.  The  results  suggest  surprisingly  high  human 
tolerance  levels.  Weightlessness  could  be  produced  experimentally  for  short 
intervals  only,  but  results  indicate  that  proper  training  in  and  orientation 
about  conditions  of  weightlessness  would  improve  human  performance  during  zero 
gravity.  Padded  "highchairs"  for  seats,  squeeze  tubes  for  feeding,  and  suction- 
cupped  shoes  for  walking  are  recommended.  The  creation  of  artificial  gravity 
by  means  of  rotation  of  the  craft  is  considered  less  desirable  for  combating 
weightlessness  problems.  A  closed  biological  cycle  system  is  recommended. 

Such  a  system  would  be  necessary  to  meet  the  oxygen  requirement  on  long  space 
flights  and  may  solve  the  problems  of  space-flight  feeding  and  of  human  waste 
disposal.  Hazards  of  cosmic  radiation  and  meteorites  must  still  be  dealt  with, 
and  certain  psychological  problems  have  not  as  , yet  been  solved.  It  is  predicted 
that  the  data  on  heretofore  unanswered  questions.  Its  pilots  will  face  longer 
periods  of  zero  gravity  and  will  be  compelled  to  make  quick  decisions  under  near 
zero-gravity  conditions.  They  will  be  exposed  to  speeds  of  from  Mach  5  to 
Mach  7.  In  conclusion,  the  author  presents  some  speculation  concerning  space 
stations,  lutiar  trips  from  these  stations,  and,  crips  to  some  of  the  planets. 
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Fleisch,  A.  1931  VENOMOTORENZENTRUl-I  Ul.T)  VENTh'RZFLEXE .  II.  MITTEILUNG. 

BLUTDRUCK2UGLER  UND  VI:^.'E^'REFLE.'3E:.  (Venomotor  Centers  and  Venal  Reflexes. 
Bloodpressure  Regulator  and  Venal  Reflexes) 

Pfliig.  Arch,  ges.  Physiol.  (Berlin)  226:  393-410 
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Flekkel*  A.B.  and  E.V.  Marukhanian  1959  (THE  EFFECT  OF  LONG-ACTING  RADIAL 
ACCELERATION  ON  CERTAIN  VISUAL  FUNCTIONS  IN  MAN) 

Voenno  Med.  Zh.  8:54-8,  August  1959. 


1,688 


503 


Fletcher,  D.E.,  C.C.  Collins,  &  J.L.  Brown  1958  THE  ETTECTS  OF  POSITIVE 

ACCELERATION  UPON  THE  PERFORMANCE  OP  AN  AIR-TO-AIR  TRACKING  TASK. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa  )  NADC-MA  '807, 

2  June  1958.  ASTIA  AD  201  176. 

See  also  J.  Aviation  Med.  29(2) :891-897 

ABSTRACT:  Each  of  4  subjects  participated  in  72  centrifuge  r\ms ,  each  of  141 
sec,  which  were  presented  in  random  order.  The  runs  varied  as  to  the  control 
stick  used,  the  level  of  acceleration  in  the  91st  to  111th  sec,  and  the  duration, 
level,  and  location  of  acceleration  in  the  30th  to  90th  sec.  The  subject  was 
instructed  to  use  the  control  stick  to  keep  a  target  aircraft  centered  on  an 
oscilloscope.  The  target  moved  in  an  erratic  pattern  with  simulated  banking 
motion.  At  the  91st  second  the  subject  was  signaled  to  check  target-centering 
and  press  a  button  on  the  control  stick  as  quickly  as  possible.  Response  time 
was  recorded.  The  error  scores  improved  considerably  and  the  time  scores 
improved  slightly  during  the  experiment .  An  analysis  of  variance  of  the  time 
scores  indicated  that  only  the  subject  variable  was  significant.  For  the  track¬ 
ing  error  scores,  where  a  score  was  the  cumulated  absolute  deviation  of  the 
target  from  the  center  of  the  scope,  all  main  variables  and  many  interactions 
were  shown  to  be  significant  by  analysis  of  variance.  The  right-hand  control 
stick  was  associated  with  more  accurate  tracking  than  was  the  center  stick. 

The  duration  of  acceleration  affected  the  error  scores  in  that  mean  scores 
were  lower  for  10  sec  of  acceleration  than  for  30  sec.  The  occurrence 
of  2  or  3  g  of  acceleration  in  the  first  as  compared  to  the  second  half  of 
the  period  from  the  30th  to  the  90th  sec  did  not  significantly  affect  the 
scores.  The  level  of  acceleration  affected  the  scores  significantly  but 
the  value  of  the  difference  was  not  great.  For  accelerations  in  the  91st  .o 
11th  sec,  the  increase  from  1  to  2  g  and  from  3  to  4  g  were  not  significant 
but  the  increase  from  1  and  2  g  to  3  and  4  g  was  significant.  (Author) 
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Fletcher,  D.  E.,  C.  C.  Collins,  &  J.  L.  Brown  1958  EFFECTS  OF  POSITIVE 

ACCELERATION  UPON  THE  PERFORMANCE  OF  AN  AIR-TO-AIR  TRACKING  TEST. 

J.  Avia.  Med.  29:891-897 

See  also  (Naval  Aii^  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5807; 

ASTIA  AD-201  176 

ABSTRACT:  Each  of  4  subjects  participated  in  72  centri'uge  runs,  each  of  141 
sec,  which  were  presented  in  random  order.  The  runs  varied  as  to  the  control 
stick  used,  the  level  of  acceleration  in  the  91st  to  111th  sec,  and  the  duration, 
level,  and  location  of  acceleration  in  the  30th  to  90th  sec.  The  subject  was 
instructed  to  use  the  control  stick  to  keep  a  target  aircraft  centered  on  an 
oscilloscope.  The  target  mo'-'d  in  an  erratic  pattern  with  simulated  banking 
motion.  At  the  91st  seco.-.  he  subject  was  signaled  to  check  target -centering 
and  press  a  button  on  the  r  ,1  stick  as  quickly  as  possible.  Response  time 
was  recorded.  The  error  -  improved  considerably  and  the  time  scores 

improved  slightly  during  o.  ;c7/eriment .  An  analysis  of  variance  of  the  time 

scores  indicated  that  onlj  t subject  variables  was  significant.  For  the 
tracking  error  scores,  vV.  ^  score  was  the  cumulated  absolute  deviation  of 

the  target  from  the  center  .  the  scope,  all  main  variables  and  many  interactions 
were  shown  to  be  significant,  .y  analysis  of  variance.  The  right-hand  control 
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stick  was  associated  with  more  accurate  tracking  than  was  the  center  .stick .  The 
duration  of  acceleration  affected  the  error  scores  in  that  mean  scores  were 
lower  for  10  sec  of  acceleration  than  for  30  sec.  The  occurrence  of  2  or  3  g 
of  acceleration  In  the  first  as  compared  to  the  second  half  of  the  period 
from  the  30th  to  the  90th  sec  did  not  significantly  affect  the  scores.  The 
level  of  acceleration  affected  the  scores  significantly  but  the  value  of  the 
difference  was  not  great.  For  accelerations  in  the  91st  to  111th  sec,  the 
increase  from  1  to  2  g  and  from  3  to  4  g  were  not  significant  but  the  increase 
from  1  and  2  g  to  3  and  4  g  was  significant.  (AUTHOR) 


The  effects  of  different  levels  and  durations  of  positive  acceleration  on  the 
human  centrifuge  are  studied  in  this  experiment.  Four  subjects  each  participated 
in  72  runs  of  141-seconds.  The  subjects’  task  was  to  keep  the  target  aircraft 
centered  during  each  run,  center  the  target  at  the  91st  second,  then  press  a 
button  on  the  control  stick  as  soon  as  possible.  The  three  variables  which  were 
manipulated  during  the  runs  were  1)  the  presence  of  either  a  centrally-located 
or  a  right-hand  control  stick,  2)  the  introduction  of  one  of  the  following  during 
the  missile  guidance  phase  of  each  run:  ij  2,  3,  or  4  G  of  acceleration,  and  3) 
the  introduction  of  one  of  nine  different  patterns  of  acceleration  in  the  target 
acquisition  phase.  The  results  discuss  the  interrelations  of  these  variables. 
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Fletcher,  E.  R.,  R.  W.  Albright,  V.  C.  Goldizen,  &  I.  G.  Bowen  1961  DETERMINA¬ 
TIONS  OF  AERODYNAMIC  DRAG  PARAMETERS  OF  SMALL  IRREGULAR  OBJECTS  BY  MEANS  OF 
DROP  TESTS.  (Civil  Effects  Test  Operations,  U.  S.  Atomic  Energy  Commission) 
Report  CEX-59.14,  Oct.  1961 

ABSTRACT:  During  the  1955  and  1957  Test  Operations  at  the  Nevada  Test  Site  (NTS), 
masses  and  velocities  were  determined  for  more  than  20,000  objects,  such  as  glass 
fragmnts,  from  windows,  stones,  steel  fragments,  and  spheres,  which  were  energized 
by  blast  winds  resulting  from  nuclear  explosions.  Following  the  field  tests,  a 
mathematical  model  was  devised  to  help  explain  quantitatively  the  experimental 
results.  This  model  required  certain  aerodynamic -drag  information  in  regard  to 
the  displaced  objects.  It  was  the  purpose  of  the  study  outlined  in  this  report 
to  determine  the  necessary  drag  properties  for  the  objects  by  means  of  drop  tests. 
In  addition  to  the  objects  mentioned  above,  small  laboratory  animals,  mice,  rats, 
guinea  pigs,  and  rabbits,  were  used  in  the  drop  tests.  The  data  obtained  from 
these  tqsts  were  extrapolated  to  estimate  the  drag  properties  for  man,  and  the 
results  compared  favorably  with  data  from  other  sources.  Also  a  method  was 
developed  to  estimate  the  average  drag  properties  of  man  from  his  total  surface 
area,  assuming  that  every  possible  orientation  of  a  straight,  rigid  man  with 
respect  to  the  wind  was  equally  likely.  (AUTHOR) 
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Flickinger,  D.  D.  1958  AIR  FORCE  HUMAN  FACTORS  PROGRAM  FOR  DEVELOPING  MANNEt 
SPACE  OPERATIONS.  Air  University  Quarterly  Review.  Summer  1958 
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Flickinger,  D.  1959  RESULTS  OF  ANIMAL  INVESTIGATIONS  IN  SPACE  VEHICLES 
TO  DATE.  (30th  Annual  Meeting  Aerotuedical  Assoc.,  Los  Angeles,  Calif., 
April  27-29, .1959) 


ABSTRACT:  The  material  analyzed  for  this  summary  was  contained  in  Relatively 
few  reports  (literature  dated  1949  through  1959,  since  the  criteria  set  forth 
required  that  only  those  experiments  be  included  which  utilized  rocket-engine 
thrust  to  propel  the  blopack  Into  space  equivalent  atmospheres.  This  stipula¬ 
tion  was  made  in  order  to  provide  pertinent  data  on  not  only  the  biological 
effects  of  the  space  environment , itself  but  also  those  Induced  by  the  dynamic 
vehicular  forces  contained  in  the  total  flight.  Three  Russian  (Galkin,  et  al., 
Bugrov,  et  al.,  and  Chernov  and  Yakovlev)  and  three  American  (  The  Henry  Group, 
Van  der  Wal  and  Young,  and  Army  Navy  Biof light  Project  No.  1)  reports  of  work¬ 
ing  groups  are  summarized,  with  major  highlights  abstracted  In  order  of  their 
date  of  publication. 
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Flickinger,  D.  1959  GEN.  FLICKINGER  VIEWS  SURVIVAL  IN  SPACE 
A.M.A.  Proceedings.  April  1959 

Abstract:  Research  on  metabolic  requirements  in  closed  environments  em¬ 

ploying  simulated  space  chambers,  as  well  as  balloon  flights  with  man¬ 
carrying  capsules,  have  revealed  that  (1)  oxygen  consumption  for  one  man 
sitting  and  awake  is  just  above  the  basal  level  (240  cc .  per  man  hour); 

(2)  during  long  periods  of  space  flight,  when  man's  usefulness  is  limited, 
supplies  can  be  conserved  by  inducing  hypothermia  and  artificial  hlbematlot. 
with  chlorpromazine  thus  decreasing  the  metabolic  level;  (3)  there  may  be 
some  metabolic  usefulness  in  nitrogen  and  trace  components  in  the  atmosp¬ 
here  which  could  be  exploited;  (4)  a  process  of  natural  adaptation  and  acc¬ 
limatization  and  the  use  of  drugs  will  enable  man  to  live  easier  and  func¬ 
tion  better  in  a  space-flight  environment;  and  (5)  che  temperature  range 
during  orbiting  and  re-entry  are  estimated  to  be  well  within  long  term 
comfortable  and  short  term  livable  limits.  It  is  considered  desirable  to  ha¬ 
ve  the  subject  oriented  in  such  a  way  that,  during  the  orbital  phase  of 
the  flight,  he  is  facing  toward  the  direction  of  flight  with  his  feet  to¬ 
ward  the  earth.  Although  a  small  capsule  would  be  more  advantageous,  avail¬ 
able  data  indicate  that,  since  husky,  hardy  crewmen  would  be  preferred. 
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larger  space  would  be  required.  Biological  inscrumentaclon  should  yield 
the  following  information:  cabin  humidity,  acceleration,  tracking  and 
reasoning  ability,  galvanic  skin  response,  visual  appearance,  cabin  press¬ 
ure,  oxygen  and  power  reserves,  electrocardiogram,  respiration  rate,  vis¬ 
ual  appearance,  and  vocal  conments.  Monitoring  devices  to  allow  the  pilot 
to  have  continuous  knowledge  of  his  performance  and  two-way  vocal  and 
visual  communication  will  have  a  great  deal  of  psychological  usefulness. 
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Pllcktnger,  D.D.  1961  THE  STATUS  OF  MAN'S  ADVANCE  ON  THE  VERTICAL  FRONTIER. 
Lectures  in  Aerospace  Medicine  16-20  January  1961.  School  of  Aviation 
Medicine,  Brooks  AFB,  Texas 
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Plickinger,  D.  1962  RECENT  PROGRESS  AND  FUTURE  PROBLEMS  IN  SPACE  BIO¬ 
MEDICINE 

In  Antonio  Ambros ini,  Ed,  RENDICONTl  DEL  CONGRESSO  TNTERNAZI0NA1E-- 
L’UOiO  E  lA  TECNICA  NELL'ERA  NUCLEARE  E  SPAZIALE,  18-21  APRILE  1962. 
(Proceedings  of  the  International  Congress--Man  and  Technology  in  the 
Nuclear  and  Space  Age,  40th  Trade  Fair,  Milan,  April,  18-21,  1962) 

(Rome,  Italy:  Associazione  Internazionale  Uono  nello  Spazio) 

Pp.  441-451 

ABSTRACT:  The  principal  problems  which  accompany  manned  ^pace-flight  are 
reviewed.  The  results  of  all  space  biomedical  investigations  obtained  to 
date  are  presented  and  related  to  future  progress  ii  the  biomedical  field. 

To  achieve  this  purpose  the  following  are  presented:  (1)  a  brief  clarification 
of  terms  such  as  space  biosciences,  space  biomedicine,  and  space  biotechnology; 
(2)  a  recapitulation  of  critical  biomedical  problems;  (3)  a  review  of  bio¬ 
medical  requirements,  both  scientific  and  technological,  which  are  critical 
to  future  programs;  (5)  a  discussion  of  international  space  biomedical 
program  possibilities.  (N63- 18936) 
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Flight  Development  Establishment  n.d.  INSTRUCTIONS  FOR  OPERATING  AND  MAINTAINING 
THE  NAPIER  100  g  CENTRIFUGE  (Flight  Development  Establishment,  D.  Napier  4 
Son  Limited,  Luton  Airport,  Bedfordshire,  England)  ASTIA  AD  40785 

ABSTRACT:  In  the  design  of  conventional  vehicles,  forces  due  to  accelerations 
are  normally  taken  into  consideration  to  ensure  that  they  do  not  damage  structures 
or  prevent  the  moving  parts  from  working  correctly.  Hitherto,  most  of  these 
forces  have  arisen  from  linear  acceleration  and  these  have  been  conveniently 
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investigated  by  the  use  of  established  forma  of  teat  equipment  and  recording 
instruments.  With  the  attainment  of  higher  speeds,  however,  maneuverability 
requirements  introduce  the  additional  factor  of  high  angular  accelerations  which 
Impose  additional  radial  loadings  on  the  structures  and  mechanisms.  The  design 
and  construction  of  parts  to  withstand  these  forces  cannot  be  developed  convenient! 
with  conventional  equipment,  but  the  centrifuge' permits  the  imposition  of  angular 
acceleration  under  laboratory  conditions,  and  thus  enables  the  testing  of  equipment 
under  these  new  conditions  to  continue  without  excessive  complication  or  cost. 

The  centrifuge  is  capable  of  generating  forces  of  unusual  magnitude,  and  it  will 
be  found  that  time  and  effort  can  often  be  saved,  if  the  design  and  operating 
data  are  fully  understood,  before  the  design  of  any  test  rig  for  attachment  to  the 
centrifuge  arm  is  put  in  hand.  This  publication  contains  detailed  information 
oh  the  centrifuge  Including  dimensions,  counterweights,  accelerations,  test  rig 
limitations,  and  auxiliary  services  and  equipment. 
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Flight  Research  Engineering  Corp.  1949  ACCELEROMETERS  FOR  TRANSPORT  AIRCRAFT. 
(Flight  Research  Engineering  Corp.)  11  March  1949 
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Flight  Safety  Foundation  ACCELERATION 

Human  Engineering  Bulletin  55-5  H 
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FI inn,  D.  E.  1960  PSYCHIATRIC  FACTORS  IN  ASTRONAUT  SELECTION. 

(Paper  presented  at  the  Symposium  on  Psychophysiological  Aspects  of  Space 
Flight,  School  of  Aviation  Medicine.  Aerospace  Medical  Center,  Brooks  AFB 
Texas,  May  1960). 
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Flugge,  W.  1952  LANDING-GEAR  IMPACT 

(National  Advisory  Committee  for  Aeronautics,  Washington,  DC) 
NACATN-2743,  Oct.  1952. 
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Flying  Personnel  Research  Committee  n.d.  PROPOSAL  SCHEME  FOR  *TH£  TRAINING, 
ETC.,  OF  AIRCREWS  AND  MEDICAL  OFFICERS  ON  THE  EFFECTS  OF  ACCELERATION. 
(Flying  Personnel  Research  CooDlttee,  Royal  Australian  Air  Force) 

RAAF  FR53 
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Flying  Personnel  Research  Cosmittee  1940  AIRSICKNESS:  AIR  MINISTRY 
DISCUSSION:  DATA  ON  53  CASES  ATTACHED. 

(Flying  Personnel  Research  Conmittee,  Famborough)  FPRC  Rept.  No.  220, 
23  November  1940. 
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Flying  Personnel  Research  Conmittee  1941  MINUTES  OF  THE  IV  MEETINGS  OF  THE 
R.A.A.F.  FLYING  PERSONNEL  RESEARCH  COMMITTEE. 

(Flying  Personnel  Research  Committee,  Famborough)  FPRC  Rept.  35&f 
(WAM-101-5)  6  Nov.  1941. 
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Flying  Personnel  Research  Com.jittee  1941  SYNOPSIS  OF  PHYSIOLOGY  OF  HIGH 
ALTITUDE  FLYING.  (Flying  Personnel  Research  Committee,  Famborough) 
FPRC  Rept.  305,  June  1941. 
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Flying  Personnel  Research  Committee 
SYDNEY  UNIVERSITY. 

(Flying  Personnel  Research  Comt 
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Flying  Personnel  Research  Committee 
UNIVERSITY  DURING  1941. 

(Flying  Personnel  Research  CommjL 
WAM-101-7,  8  Jan.  1942. 
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1942  REPORT  NO.  2  ON  "BLACKOUT"  WORK  AT 
littee,  Famborough)  FPRC  Rept  No  358- j 


1942  BLACKING-OUT  RESEARCH  AT  SYDNEY 
ttee,  Famborough)  FPRC  Rept.  358h/ 


Flying  Personnel  Research  Committee!  1943  BULLETIN  OF  SUB-COMMITTEE  ON 
ACCELERATION  (NRC)  EXCERPTS.  OEVELOPMEOT  AND  USE  OF  HUMAN  CENT.RIFUGE : 
EQUIPMENT  AND  COST.  (Flying  Personnel  Research  Committee,  Royal  Australian 
Air  Force)  RAAF-FR49,  15  June  ^943. 
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Plying  Personnel  Research  Committee  1943  TRAINING  AND  SELECTION  OF  AIRCREW 
FOR  SPECIAL  DUTIES,  ON  THE  EFFECTS  OF  HIGH  "G**  AND  THE  USE  OF  C.A.A.G.  SUIT 
(Flying  Personnel  Research  Committee,  Royal  Australian  Air  Force) 
R.A.A„F-FR49.  15  June  1943, 
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Flying  Personnel  Research  Committee  1943  COMPARISON  OF  SIDNEY  AND  AMERICAN 
CENTRIFUGES.  (Flying  Personnel  Research  Committee,  Royal  Australian 
Air  Force)  RAAF-FR  51.  17  July  1943. 
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Flynn,  J.T.  1961  PROTECTION  AGAINST  CRASH  INJURY 
Flying.  Sept.  1961.  Pp.  47  &  77-78. 


ABSTRACT:  The  authoi^  claims  that  even  severe  impact  can  be  survived  with 
proper  safety  gear  and  aircraft  design.  A  detailed  report  of  the  effective¬ 
ness  of  the  seat  belt  and  harness  is  given  with  instructions  on  how  they 
should  be  used. 


1,711 

Fogarty,  L.E.  &  R.M.  Howe  1961  FLIGHT  SIMULATION  OF  ORBITAL  AND  REENTRY 
VEHICLES.  PART  II  --  A  MODIFIED  FLIGHT  PATH  AXIS  SYSTEM  FOR  SOLVING  THE 
SIX  DEGREE-OF-FREEDOM  FLIGHT  EQUATIONS.  (Aeronautical  Systems  Div., 

Wright -Patterson  AFB,  Ohio)  Oct.  1961.  ASTIA  AD  269  283. 

.ABSTFGICT:  The  three  translational  and  three  rotational  equilibrium  equations 
for  an  orbital  vehicle  subject  to  aerodynamic  and  jet  reaction  forces  are 
derived  using  a  modified  flight-path  axis  system  for  the  translational  equations. 
The  dependent  variables  of  the  system  are  horizontal  velocity  component,  verti¬ 
cal  velocity  component,  and  flight-path  heading  angle.  The  resulting  equations 
are  shown  to  have  advantages  for  computer  mechanization  over  alternative  axis 
systems  for  the  translational  equations.  Complete  equations  for  determining 
vehicle  orientation,  instantaneous  latitude  and  longitude,  angle  of  attack, 
angle  of  sideslip,  aerodynamic  forces  and  moments,  etc.,  are  presented.  Modifi¬ 
cations  in  the  translational  equations  which  allow  direct  solution  by  an  analog 
computer  are  also  given.  Analog  computer  mechanization  of  these  equations  in 
both  real  and  fast  tine  is  described,  including  a  novel  technique  for  division 
which  preserves  favorable  multiplier  scaling.  Specific  machine  results  are 

presented  which  demonstrate  accurate  solution  of  close-satellite -trajectories , 
includine  re-entry  from  satellite  altitudes  to  sea  level. 
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Foltx,  E.L.,  F.L.  Jenker  «nd  A.A.  Ward  1953  EXPERIMEmL  CEREBRAL  CONCUSSION. 
J.  Neurosurgery .  10:342-352 


ABSTRACT:  Acceleration  concussion  was  studied  in  cats  and  monkeys  vith 
continuous  recording  of  the  electrical  activity  of  cortex  and  certain  brain 
stem  structures,  spinal  fluid  and  blood  pressures,  and  EKC  respirations. 
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Foltz,  E.  L.,  R.  P.  Schmidt,  L.  B.  Thomas,  &  A.  A.  Ward.  Jr.  1957  STUDIES 
ON  THE  PHYSIOLOGIC  EASIS  OF  CEREBRAL  CONCUSSION.  (School  of  Aviation  Medi 
cine,  Randolph  AJ3,  Texas)  Rept .  No.  55-111;  ASTIA  AD-136  186 


ABSTRACT:  This  report  deals  with  the  following  restricted  aspects  of  the  pro¬ 
blem;  Changes  in  the  central  nervous  system  function  induced  by  concussion; 
and  the  role  of  actylcholine  metabolism  in  concussion  and  pharmacologic  factors 
involved  in  therapy. 
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Ford,  A.  &  J.  L.  Leonard  1958  TECHNIQUES  FOR  RECORDING  SLUFACE 
BIOELECTRIC  DIRECT  CURRENTS 
(USN  Electronics  Lab.,  San  Diego,  Calif.) 

NEL  Res.  Rep.  839,  May  1958. 

ABSTRACT:  This  paper  describes  the  techniques  for  recording  surface  bio¬ 
electric  d.c.  which  have  been  adopted  at  the  USN  Electronics  Laboratory. 

Sotae  of  the  numerous  uses  for  d.c.  recording  are  indicated,  e  g.,  EMJ,  EEG, 
EKC,  as  well  as  the  problem  of  d.c.  artifacts  and  bioelectric  overlap. 

General  principles  for  avioding  electrode  artifacts,  use  of  chlorided  silver, 
and  the  detailed  mechanics  of  electrode  preparation  are  discussed,  alor.g 
with  preparation  of  skin,  methods  of  electrode  placement,  and  effects  of 
electrode  area.  Finally,  the  proper  instrumentation  for  use  with  such 
electrodes  is  described.  (Tufts) 
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Foreign  Docusaencs  Dlv.  1963  BIOLOGY  AMD  MEDICIMB. 

(Foreign  Docuaents  Div.,  Centre!  Intelligence  Agency,  Veshington,  D.C.) 
Scientific  infometion,  rept .  Sueeury  no.  4310,  ASTIA  AD  334  612, 


ABSTRACT:  This  is  e  serialized  report  consisting  of  unevaluated  infometion 
prepared  as  abstracts  suasaarles,  and  translations  from  recent  publications  of 
the  Sino-Soviet  Bloc  countries.  (Author) 
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Foreign  Tech.  Div.  1961  AT  SUPERSONIC  VELOCITY  , 

(Foreign  Tech.  Div.,  Air  Force  Systetss  Coosaand,  Uright-Patterson,  Air 
Force  Base,  Ohio) 

Trans,  no.  FTD-TT-61-203  .  Froa  Sovetskaya  Lit^.  Pp.  3,  28  July  1961. 
ASTIA  AD  268  072 


ABSTRACT:  New  types  of  ejection  seats  were  developed  in  recent  years.  Instead 
of  pyrotechnic  cartridges,  they  use  rocket  engines.  The  siost  perfect  samples 
allow  ejections  at  velocities  up  to  24000  km/hr.  Developed  also  were  the 
first  samples  of  special  safety  capsules.  They  are  like  small  cabins  formed 
by  extensive  walls.  Such  a  capsule  closes  automatically  and  becomes 
hermetically  sealed  prior  to  catapulting,  offering  protection  against  counter 
stream  of  air,  and  safe  landing.  In  addition,  it  serves  as  a  container  for 
rescue  devices  (parachutes,  emergency  supply,  oxygen  equipment  etc.)  and 
as  a  rescue  raft  in  case  of  falling  into  the  water.  (Author) 
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Foreign  Tech.  Div.  1962  SCIENCE  A^g?  LI^  (SELECTED  AF^nCLES)  , 

(Foreign  Tech.  Div.,  Air  Force  Systems  Cootaand,  Wright -Patterson  AFB,  Ohio) 
Trans,  no.  FTD-TT-62-1518  from  Nauka  1  Zhizn.  9:2-10,  15-19  and  54-60. 

ASTIA  AD  294  530 
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Foreign  Tech.  Division  1963  DROPPING  THE  CARGO  WITHOUT  A  PARACHUTE. 

(Foreign  Tech.  Div.,  Air  Force  Systems  Ccsscand,  Wright -Patterson  AFB,  Ohio) 
Trans.  No.  FrD-TT-62 -1842  from  Przeglad  Technlcznv.  14:2,  1%2. 

ASTIA  AD  400  530.  _ _ _ _ _ 


For«elier,  F.J.,  &  R.H.  Seitz  1963  EFFECTS  OF  LOW  ALTITUDE  HIGH  SPEED 
FLTDiG  UPON  PILOT  PERFOSMANCS.  (Paper.  34ch  Annual  Heeting  of  the 
Aerospace  Medical  Association,  Statler>Hllton  Hotel,  Los  Angeles,  Calif., 
April  28-May  2.  1963) 


ABSTRACT:  This  study  was  conducted  to  determine  the  quantitative  deterioration 
of  huiaan  performance  as  a  result  of  stress  provoking  airplane  flights.  Five 
Kavy  test  pilots  performed  various  tasks  during  32  flights  In  a  jet  airplane  at 
high  speeds  and  low  altitude.  A  bioelectric  package  from  the  KASA  Ames  Labora¬ 
tory  vas  used  to  monitor  the  ECC,  blood  pressure,  respiratory  race  and  volume 
of  the  pilot  during  flight.  Twelve  airplane  parameters  were  also  recprded  on 
Che  same  magnetic  tape  to  measure  the  effect  of  turbulence  upon  pilot  performance. 
Pre-  and  post-flight  blood  and  urine  samples  were  collected  for  biochemical 
analysis.  Since  the  most  significant  physiological  change  noted  was  a  reduction 
in  respiratory  tidal  volume  during  the  latter  portion  of  some  flights,  the 
respiratory  response  of  each  subject  was  analyzed  by  an  analogue  computer.  This 
was  a  routine  effect  not  limited  to  flights  during  which  subjective  fatigue  was 
reported.  Some  blood  serum  enzyme  changes  have  also  been  noted.  There  was  a 
very  appreciable  degradation  of  pilot  performance  with  high  levels  of  turbulence. 
An  InteeraClon  of  all  this  Information  has  been  attempted  and  should  prove 
valuable  in  predicting  man's  ability  to  control  supersonic  airplanes  and 
spacecraft.  (Aerospace  Medic ine  34(3) :260,  March  1963) 


1,720 

Fortunate.  A.  1941  FISIO-PATOLOGIA  DELLA  "PICCHIAJA”.  (Physiopathology  of 
Dive  Bombing)  Rinascenza  medica  (Napoli),  18:91-92,  Feb.  28,  1941. 


ABSTRACT;  Acceleration  from  the  head  to  the  feet  may  cause  cerebral  anemia 
•rith  blackout.  Acceleration  from  feet  to  the  head  may  cause  cereorai  congestion, 
resulting  in  the  pilot'  seeing  red.  Methods  of  counteracting  the  effects  of 
acceleration  are  described. 


1,721 


Forster,  B.  1953  ELECTRONYSTAGMDGRAFKIC  STUDIES  ON  ROTARY  ACCELERATION 
NYSTAOlCS  AFTER  ALCOHOL  AI»tINISTRAIION . 

Deutsch.  Z.  G«.  Gerichtl.  Med.  (Berlin)  47(2):282-288. 
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Fowler,  E.  P.,  Jt.  1947  FORMATION  VERTIGO.  OCULO- VESTIBULAR  DISORIENTATION 
IN  FORMATION  FLYING.  Milit.  Sure.  100:330-335. 

ABSTRACT:  Several  things  could  be  done  to  reduce  the  death  rate  froa  , 

fonaation  vertigo.  (1)  Instrument  panels,  especially  the  flight  instruments, 
should  be  in  standard  positions  and  never  obscured  by  ocher  objects.  It 
should  never  be  necessary  to  duck  the  head  to  see  the  artificial  horizon 
or  the  needle  and  ball.  (2)  the  phenomenon  should  be  explained  to  all 
pilots  in  detail  for  even  ace  pilots  have  suffered  from  the  conditious 
when  returning  from  a  long  and  fatiguing  mission.  The  practical  points  to 
rememfaer  are  (a)  keep  orienration  by  glancing  at  one's  own  instruments  . 

(b)  never  fix  on  a  single  point  on  the  lead  plane,  (c)  lead  planes  should 
make  all  movements  as  gradual  as  possible,  (d)  fly  tight  enough  formation 
in  fog  and  overcast  so  that  the  lead  plane  can  be  easily  seen,  (e)  possibly 
turn  on  the  landing  lights  or  have  extra  orange  lights  on  the  fuselage  of 
Che  plane  so  they  can  be  seen  further,  (f)  last  but  not  least,  try  to  give 
the  pilots  some'  training  in  fog  flying  in  training  planes  before  sending 
them  to  a  fog  bound  cheater  of  operation. 


1,723 


Pxancois,  M.,  I.  Meyerson  and  H.  Pieron  1925  DC  TEMPS  DE  LATENCE  DKS 
REACTIONS  D' EQUILIBRATION  ADX  BRUSQUES  ACCELERATIONS  LONGITUDINAIES 
(Latency  Reaction  Time  of  Equilibration  to  Sudden  Longitudinal  Acceleration^ 
C.r.  Acad.  Sci.  (Paris)  181:1181-1183 
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Franke,  E.  K.  1948  JCASUREJCST  OF  THE  JCCHANICAL  LMPEDANCE  OF  THE 
BODY  SURFACE 

(Air  Development  Center,  Wright-Patterson  AFB,  Ohio) 

MCREXD  No.  695-71  C,  June  1948 
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Franke,  E.  K.  1951  JtCHANICAL  l.MPEDANCE  OF  THE  SURFACE  OF  THE 
HUMiN  BODY 

Journal  of  Applied  Physiology  3:582-590,  April  1951 
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rrankel,  C.  1958  THIBD  GREAI  REVOUmON  OF  MANKIND. 

New  York  Tines  Mag..  Feb.  9.  1958.  P.  11 

ABSTRACT:  Bov  and  why  the  satellites  syabolize  a  new  "age  of  acceleration." 


1,727 

Frankenhacuser,  M.  1956  EFFEKTER  AV  RADIALACCELERATION  PA  PSYKISKA  FUNKTIONER 
(Effects  of  Radial  Accelerations  on  the  Psychic  Functions) 

Meddelanden  fran  f Ivg-och  navalaedicinska  naicnden  (Stockholm)  5(l):20-23 


ABSTRACT:  Tipe  perception  under  acceleration  was  investigated  on  the  human 
centrifuge.  The  stiouli  used  were  auditory  signals  (1,  3,  10,  13,  and  20  sec.) 
recorded  on  a  magnetic  tape  and  presented  via  earphones.  The  subject  reproduced 
either  the  entire  or  half  of  the  duration  of  stimulus  (1)  under  noxaa'.  conditions 
before  acceleration,  (2)  during  acceleration  at  3  g,  and  (3)  under  normal  con* 
ditions  after  the  acceleration.  The  stimulus  signal  was  underestimated  to  a 
greater  extent  during  acceleration,  the  difference  being  statistically  signifi¬ 
cant  and  Che  IX  level  of  confidence  at  the  10,  13,  and  20-sec.  stimulus  durations. 
(ASTIA) 


1.728 

# 

Frankenhacuser.F.  M.  1937  EFFECTS  OF  PROLONGED  R.1lDIAL  ACCELERATIO:*’  ON 

PERFORMANCE.  (Psychological  Lao.  of  the  Univ.  of  Stockholm)  Kept.  Ik).  48.. 
Aug.  1957. 

ABSTRACT;  Effects  of  prolonged  radial  acceleration  on  performance  were  studied 
in'  eight  series  of  experiments;  (1)  Visual  choice  reaction  tic«,  (2)  Visual 
acuity,  (3)  Accuracy  of  novemenc ,  (4)  Perceptual  speed,  (5)  Tne  Stroop  Test, 

(6)  Tlie  ”100-3"  test,  (7)  Multiplication  and  (8)  Time  perception. 

Results  obtained  during  2  to  10  minute  exposures  to  3  g  and  under  normal  condi¬ 
tions  before  and  after  centrifugation,  were  compared.  During  radial  accelera¬ 
tion  performance  was  impaired  in  all  but  one  of  the  tests  used.  (DACO) 
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F  r ankenhaeus  e  r ,  M. - ^1 9  5 7  -  EFFECTS  OF  GRAVIT AT  lO.SAL  STRESS  OS  TIME  PERCEPTION 

(Psychological  Lab.,  Cniversity  of  Stockholm,  Sweden)  Rept .  No.  b2, 

Oct.  1957. 

ABSTRACT :  The  psychophysical  method  of  ration  setting  was  applied  to  the 
problem  of  tlnie  perception  as  affected  by  gravitational  stress  in  a  human 
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centrifuge.  Auditory  signals  of  durations  varying  froa  1  to  20  seconds  were 
used  as  a  stitouli.  It  was  shown  that  the  positively  accelerated  function 
relating  subjective  to  physical  tiae  under  nontal  conditions,  was  aore  pro-r 
Bounced  during  exposures  to  3  g.  Possible  reasons  are  discussed. 


1,730 

Frankenhaeuser,  M.  1958  EFFECTS  OF  PROLONGED  GRAVITATIONAL  STRESS,  ON  PERFOR¬ 
MANCE.  Acta  Psychol.  (Amsterdam)  14(2); 92-108,  1958 
See  also  Nordisk  Psvkol.  10:48-64,  1958 


ABSTRACT:  Effects  of  prolonged  radial  acceleratiod  on  performance  wete  studied 
by  determining  visual-choice  reaction  tine,  visual  acuity,  accuracy  of  movement, 
time  perception,  and  perceptual  speed.  In  addition,  Che  following  tests  were 
carried  out:  (1)  Che  Stroop^’cest ,  estimating  reading  speed  and  color  detection 
as  well  as  reactions  to  self-induced  stress;  (2)  the  100-3  test,  measuring  concen¬ 
tration  ability;  and  (3)  the  multiplication  test.  Results  obtained  during  2-  to 
lO-minute  exposures  to  3  G  and  under  normal  conditions  before  and  after  centrifu¬ 
gation  were  compared.  During  radial  acceleration,  performance  was  impaired  in  all 
of  the  tests  with  the  exception  of  the  test  on  perceptual  speed.  (AUTHOR) 
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Frankenhaeuser,  M.  1960  SUBJECTIVE  TIME  AS  AFFECTED  BY  (SLAVITATIONAL  STRESS. 

Scand.  J.  Psychol.  (Stockholm)  1(1): 1-6 

ABSTRACT:  Subjective  tine  as  affected  by  positive  radial  acceleration  (from  four 
to  ten  minutes  at  3  g)  in  a  human  centrifuge  was  studied  in  seven  subjects  by  a 
modification  of  the  method  of  ratio  production.  The  subjects  were  tested  under 
three  experimental  conditions:  (1)  during  normal  condi:lons  before  the  centrifuge 
experiments,  (2)  during  exposure  to  three  g,  and  (3)  during  normal  conditions 
after  the  series  of  centrifuge  experiments  had  been  comp'eted.  Auditory  signals 
of  different  durations  (1.^,  5.0,  10.0,  15.0,  and  20.0  seconds)  were  used  as 
stimuli  and  subjects  were  asked  to  perform  two  different  tasks:  (1)  to  reproduce 
the  entire  duration,  and  (2)  to  reproduce  half  the  duration  of  the  stimulus  signal 
The  results  showed  a  tsarked  change  in  subjective  time  during  gravitational  stress. 
Subjective  time,  as  measured  by  the  methods  employed,  was  a  positively  accelerated 
function  of  objective  time  and  the  positive  acceleration  was  enhanced  during 
centrifugation.  The  demonstrated  change  in  time  experience  was  caused  by  a 
difference  in  retention  of  preceding  time  intervals,  retention  being  impaired 
during  centrifugation.  (AUTHOR) 
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Frankcnhaeuser,  M. ,  K.  Scerky,  and  G.  Jaerp«  1962  PSYCHOPHYSIOLOGICAL  RELATIONS 
IN  HABITUATION  TO  GRAVITATIONAL  STRESS 
Perceptual  and  Motor  Skills.  15  (1):  63-72.  Aug.  1962 

ABSTRACT:  Habituation  to  acceleration  in  a  human  centrifuge  was  studied  with 
four  healthy  individuals,  observing  hcanges  in  the  subjective  reactions  and 
several  physiological  indices  (heirt  rate,  urinary  adrenalin  and  nonadrenalin 
excretion).  Positive  acceleration  below  the  threshold  for  loss  of  consciousness 
was  applied.  Subjective  reactions  were  estimated  on  a  ratio  estimation  scale 
using  as  a  baseline  each  subject's  most  stressful  experience.  The  results  showed 
chat  upon  consecutive  exposures  there  was  a  progressive  decrease  in  adrenalin 
excretion  and  subjective  emotional  reaction  to  gravitational  stress.  The  intensity 
of  the  subjective  reactions  was  almost  proportional  to  the  amount  of  adrenalin 
excreted.  There  were  no  systematic  changes  in  noradrenalin  excretion  or  heart 
rate. 

1,733 


Frankford  Arsenal  1946  INTERNAL  VIBRATIONS  EXCITED  IN  THE  OPERATION  OF  PERSON¬ 
NEL  EMERGENCY  ESCAPE  CATAPULTS.  (Frankford  Arsenal,  Philadelphia,  Pa.) 

Memo  Rept.  MR-340;  26  Nov.  1946;  ASTIA  AD-51  792 


ABSTRACT:  Studies  of  the  catapults,  T2  and  T4,  emergency  escape  personnel, 
show  that  the  accelerations  transmitted  throughout  the  body  by  the  catapult 
differ  In  magnitude  and  phase  from  the  acceleration  applied  to  the  center  of 
gravity  of  the  system.  Typical  acceleration  measurements  on  dummy  and  human 
subjects  are  shown.  Comparisons  of  these  records  with  independent  measurements 
of  pressure-time  in  the  catapult  and  with  travel-time  data  show  that  strong 
internal  vibrations  of  the  several  massive  components  of  the  ejected  system  are 
superimposed  upon  the  motion  of  its  center  of  gravity.  As  a  consequence  of 
these  vibratory  components,  the  internal  elastic  stresses  in  the  body,  depending 
on  the  phase  of  the  vibration,  at  their  peaks  will  exceed  the  values  which 
would  be  required  for  the  acceleration  of  an  equivalent  rigid  body  to  the 
required  terminal  velocity  under  action  of  the  same  applied  forces.  Since  the 
estimated  safe  limit  fdr  these  elastic  stresses  is  not  very  high  compared  to  . 
the  stress  level  to  obtain  the  required  center  of  gravity  acceleration,  the 
excitation  of  such  ^...temal  vibratory  motion  imposes  a  distinct  limitation  in 
the  application  of  the  catapult  to  personnel  escape- 
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Frankford  Arsenal  1953  FACILITIES  OF  THE  ACCELERATION  TEST  LABORATORY  BUILDING 
(Frankford  Arsenal,  Philadelphia,  Pa.)  ASTIA  AD-34  196 

ABSTRACT;  A  description  is  given  of  the  following  equipment  or  facilities:  (1) 
the  high-g  air  gun,  a  modified  5-in.  Naval  weapon  used  to  simulate  the  shock  of 
a  field  weapon  under  laboratory  conditions;  (2)  the  drop  test  tower,  facilities 
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for  concrol  arming  or  safety  drop  for  various  types  of  mechanical  and  electrome¬ 
chanical  time  fuzes;  (3)  the  air-leakage  test  fixture,  a  device  used  for  evalua¬ 
tion  primarily  of  development  fuzes  with  regard  to  resistance  to  water  and  air 
leakage;  (4)  the  water-leakage  test  fixture;  (5)  the  low-g  centrifuge,  a  device 
used  for  testing  acceleration  and  timing  mechanisms  up  to  80  g;  (6)  the  Tenney 
engineering  temperature -humidity  controlled  chamber,  a  device  used  for  testing 
artillery  ammunition  components  under  severe  weather  conditions;  (7)  the  L.  A.  B. 
vibration  tester,  a  device  designed  for  vibration  frequencies  up  to  4000  c/mln; 
(8)  the  MB  vibration  tester;  (9)  the  Parke -Thompson  airdriven  spinner;  (10) 
equipment  for  the  impregnation  of  sintered-iron  rotating  bands;  (11)  Atlas  t%rin- 
arc  weatherometer;  (12)  miscellaneous  mechanical  test  devices;  (13)  a  frequency 
standard  unit;  and  (14)  miscellaneous  electronic  equipment. 
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Frankl  V.E.  &  0.  Potzl  1952  USER  DIE  SEELISCHEN  ZUSTANDE  WAKREND  DBS 

ABSTURZES:  EINE  PSYCHOPKYSIOLOGISCHE  STUDIE.  (ON  MENTAL  CONDITIONS  DURING 
FREE  FALL:  A  PSYCHOPHYSIOLOGICAL  STUDY. 

.  itonatschrift  fur  Psvchiatrie  und  Neurologie  (Basel)  123(6) : 362-374 


ABSTRACT:  Psychological  and  pathophysiological  aspects  oi  free  falling  are 
illustrated  by  two  examples  (a  worker  falling  from  a  scaffold  and  a  mountain 
Climber).  These  experiences  manifest  themselves  as  a  continuous  sequence  ^ 
memory  images  arranged  in  order  of  their  happening,  from  the  earliest  childhood 

up  to  the 
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J.  1942  EFFECTS  OF  IMPACT  ON  SIMPLE  ELASTIC  STRDCTDRES 
ed  States  Navy)  Rept .  No.  48,  Project  Meteor  653.1 
1,  1942.  ASTIA  AD  40833. 


Elementary  terms  and  factors  concerned  in  the  problem  of  impact 
e  defined  and  a  number  of  representative  cases  of  impact  loading 
effects  upon  a  simple  undamped  system  with  one  degree  of  freedom 
sed  in  Section  2.  For  non-oscillating  disturbances  these  effects 
|;ed  mainly  by  the  abruptness  of  original  application  and  by  the  dura- 
e  disturbance  in  terms  of  the  natural  period  of  vibration  of  the 
^or  oscillating  disturbances  there  is  an  added  influence  similar  to 
in  the  steady-state  condition.  Section  3  presents  some  means  of 
what  degree  the  behavior  of  the  Idealized  system  of  Section  2  is 
Wzjng  actual  ship  and  other  structures.  Applications  of  the  foregoing 
jrength  of  structures  under  Impact  are  considered  in  Section  4,  with  a 
of  the  variations  in  yield  and  ultimate  strength  6f  metals  under  high 
jloading.  Suggestions  are  made  for  a  basis  of  design  of  decks,  super- 
and  gun  foundations  under  blast  and  gun- recoil  loads. 

The  applilcation  of  these  principles  to  the  design  of  instruments  for  making 

observations  during  impact  tests  and  to  an  Interpretation  of  their  records  is 
considered  briefly  in  Section  5.  In  the  appendices  a  formal  mathematical 
treatment  of  the  subject  is  presented. 


/ 
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Franklin,  George  C.  1956  REPORT  ON  HUMAN  CENTRIFUGE  TEST. 

(Convair,  A  division  of  General  Dynamics  Corp.,  San  Diego,  Calif.) 
Rept.  No.  ZG-8-033,  29  Oct.  1956 
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Franklin  Institute  1958  TEN  STEPS  INTO  SPACE 
(Franklin  Institute)  Monograph  No.  6 

ABSTRACT:  Ten  semitechnical  lectures  on  astronautics  were  delivered  in  the 
period  March-May  1958  under  the  sponsorship  of  the  Franklin  Institute: 

"The  Long  History  of  Space  Travel,  "  W.  Ley;  "The  Rocket  and  the  Reaction 
Principle",  K.  Stehling;  "Rocket  Fuels-Liquid  and  Solid,  "H.W,  Ritchey; 
"Satellite  Instrumentation-Results  for  the  IGY,"  S.F.  Singer;  "Celestial 
Mechanics -Orbits  of  the  Satellites,"  P.  Herget;  "The  Explorer,"  G.  Heller; 
■’Error  Aiialysis  of  Single  and  Two-Force  Field  Spacecraft  Orbits,",  K-A. 
Ehricke;  "Probing  the  Atmospheres  of  Venus  and  Mars,"  J.I.F.  King;  "Space 
Mediclne-The  Human  Body  into  Atmospheres  of  Venus  and  Mars,"  D.G.  Simons; 
"Satellites  and  Travel  in  the  Future,"  I.M.  Levitt. 
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Franklin  Institute  1959  SPACE  MEDICINE  ELECTRONICS. 

(  A  Symposium,  Franklin  Inst.,  Philadelphia,  Pa.,  18  May  1959) 


CONTENTS  INCLUDE: 

Fisher,  C.F.  and  F.T.  Nicholson,  ACCELERATION  SIMULATIONS  ON  THE  HUMAN 
CENTRIFUGE. 

Brown,  J.  L, ,  SIMULATOR  S-RIDIES  OF  THE  EFFECTS  OF  FLIGHT  ACCELERATION  ON 
PILOT  PERFORMANCE. 
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Franks,  W.R.  1939  FURTHER  EXPERIKE.NTS  IN  CONNECTION  WITH  AVIATION 

MEDICAL  RESEARCH.  (National  Research  Council,  Canada)  Report  #C-2827 
September  1939 


ABSTRACT:  Experiments  are  suggested  on  combating  the  effects  of  maneuvering 
in  space  at  high  speeds.  Problems  arising  from  rapid  ascent,  problems  arising 
from  anoxia,  and  provisional  expenses  for  the  program  of  research  are  outlined. 


franks,  W.R.  1940  PROGRESS  REPORT  ON  VfORK  TO  PROTECT  PERSONNEL  AGAINST 
THE  PRESSURE  EFFECTS  OF  ACCELERATION.  (National  Research  Council, 
Canada)  Report  #C-2828,  March  1940 


ABSTRACT:  The  physical  principles  of  accelerative  forces  are  reviewed,  the 
design  of  a  hydrostatic  suit  for  the  amelioration  of  the  effects  of  accelera 
tive  forces  is  outlined  and  progress  In  construction  of  such  a  suit  Is 
described  and  progress  in  the  design  of  human  centrifuge  is  reviewed. 
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Franks,  W.R.  1941  REPORT  OF  ACTIVITIES  AT  PHYSIOLOGICAL  LABORATORY,  R.A.E. 
FARNBOROUGH . 

(National  Research  Council,  Canada)  Report  #C-2836;  July  7,  1941 


ABSTRACT:  Demonstration  by  flight  tests  of  the  effectiveness  of  methods  developed 
in  Canada  to  raise  the  G  tolerance  of  personnel,  demonstration  by  flight  that 
this  does  not  interfere  with  proper  handling  of  aircraft  in  all  fighter  maneuvers, 
demonstration  by  dog  flights  that  pilots  so  protected  have  an  increased  maneuver¬ 
ability  with  resultant  tactical  advantage,  and  demonstration  that  gunners  so 
protected  have  a  G  tolerance  above  that  of  the  aircraft  despite  their  unfavourable 
position  are  reported.  An  aircraftsman  of  the  R.A.F,  has  been  instructed  in  the 
principles  and  methods  in  fabrication  of  the  appliance  used.  Modification  of  the 
appliance  to  simplify  its  design,  make  more  practical  and  allow  for  combination 
with  life  preserver  jackets  and  high  altitude  pressure  suits  is  In  progress. 
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Franks,  W.R.  1941  MEMORA.NDUM-CANADIAN  AVIATION  MEDICAL  RESEARCH. 

(National  Research  Council,  Canada)  Report  #C-2841,  15  Oct.  1941. 
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Franks,  W.R.  1943  RECENT  WORK  OF  THE  ACCELERATOR  UNIT  AT  TORONTO. 

(National  Research  Council,  Canada)  Report  #C*2919,  October  1943 

ABSTRACT:  A  progress  report  is  trade  of  research  work  conducted  in  the  human 

centrifuge  with  particular  reference  to  unconsciousness  due  to  acceleration, 
posture  and  acceleration,  effect  of  acceleration  on  reaction  time,  preliminary 
studies  of  negative  accelerations,  modifications  of  the  Franks  Flying  Suit, 
protection  with  the  Franks  Flying  Suit  and  preparation  of  film  on  F.F.S.  for 
flying  personnel. 
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rranka,  w.».  m)  HlFOliT  ON  TH*  VOUjt  CAJcittfa  iKT  v  ;  k'] 

ACCULKHATION  SECTION  HO.  1  t.TS. 

(HatLon«l  E«,t*«rch  Council,  Canadii)  &*|)t  H>.  (  }\  !  i  c  ' 
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Frink*,  W.R.  &  W.R.  H«rtln  1944  LLAl.SON  RE1X)RT  OK  KS  I.TIKT  0,'  ; 

OH  ACCELERATION  OF  THE  NATIONAL  RESEARCH  COWiClL,  WASHTK.n.K ,  .K'Ni'  7,  1944. 
(National  Rataarch  Council,  Canada)  Report  #C*27U 


ABSTRACT:  Thla  llalaon  report  covert  diacuaalon  on  Awr lc.;n  (jjirlfCfc  v-'K 
Antl'C  equipment  in  the  Pacific  and  the  Europran  llif-attcs  of  v-.u.  1i>r  ;<  rot 
daalgna  of  Antl-C  aulta,  accelerations  on  paracKute  ,  li!i>od  pii  ;,!  •<; 

changes  produced  by  a  negative  G  tilt-table  and  stanilArdii-iit  inn  of  coat  r ;  i  Ji;«! 
runs . 
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Franks,  W.  R.  1944  ACCELERATION.  (Conmittce  on  Aviation  fkthcinf  ,  N’.n.C,, 
Washington)  Bull.  Sub.  Com.,  7  June  1944. 
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Franks,  W.R.  1944  PROPOSED  USE  OF  FLUID  PRKSGlfRE  BAiKDAfaiiC.  IK  TilE 
PROPHYLAXIS  AND  TREATKENT  OF  SHOCK. 

Proc.  Cons.  Shock  and  Blood  Subst.,  (National  Research  Cc^uneil  of  C  iijdit, 

Toronto).  Appendix  A.  28  Jul^  1944. 


1,749 


Franks.  W.R.  1944  LIAISON  REPORT  TO  ACAMR,  N.R.C.,  CA.N'ADA,  OK  VISIT 

COMKA-NDER  W.R.  FRANKS  TO  TfCE  UNITED  KINGDOM  DECEMBER  1  TO  Df  CENTER  'E:  .  ivE 
(National  Research  Council,  Canada)  Report  ^C-2799 


ABSTRACT:  A  brief  report  Is  made  of  operational  prohlcus  ii,  i  o:i  r  :  cine 

overseas,  with  particular  respect  to  the  status  of  the  Frank;;'  flying  ;  u ;  , 

crash  harnesses  .--cooling  of  ground  crew  in  the  trop  Ics^  spe  c  i  a!  breat !;  1;;;, 
apparatus,  oxygen  film,  operational  problems  in  the  Canadian  squadron.-,  .  '.d 
treatment  of  shock. 
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Pr*nkt.  V.  R.  ,  J,  A.  Carr.  W.  R.  Martin  A  V.  A.  Rennatty  1144  DSE  OT  IMCRKASC 

IN  wei(;ht  of  a  mass  under  c  to  provide  source  or  compressed  air  r.  X  r.F.s. 

(At/BC  SYSTEM). 

(National  Retaarch  Council.  Canada)  Rapt.  No.  C*2722.  Sapt.  28,  1944. 

ABSTRACT:  Tha  poislbllity  of  provldlrvjft  a  suitabla  air  ptassura  to  RCtuate  tha 
F.F.S..  under  C  rasuslting  from  tha  conprassion  of  an  air  bag  by  the  increase 
In  weight  of  mass  uhdor  C  has  been  explored  and  a  prototype  unit  constructed 
using  the  ^.t^ndard  aircraft  battery  as  the  oaass.  The  system  has  been  designated 
tha  AB/BC  system..  By  superimposing  the  air  pressure  so  obtained  on  the  water 
pressure  in  the  fluid  lining  of  Mark  111  F.F.S.,  increased  average  protection 
against  C  was  obtained.  Mark  III  F.F.S.  alone  gave  l.S  C  protection,  cooibined 
with  AB/BG  2.5  G  was  obtained.  With  the  present  unit  equal  protection  was  obtain- 
ad  when  the  Mark  III  F.F.S.  was  left  empty  of  water  about  the  trunk  and  the  air 
pressure  superimposed.  Tha  present  utiit  was  too  small  to  fully  explore  the 
limits  of  protection  obtained  by  such  a  system  using  air  alone  as  (he  fluid  in 
the  Mark  III  F.F.S. 
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Franks,  W,  R.,  V.  K.  Kerr.  &  B.  Rose  1945  SOME  NEUROLOGICAL  SIGNS  AND  SYMPTOMS 
PRODUCED  BY  CENTRIFUGAL  FORCE  IN  MAN.  (R.C.A.F.,  Toronto) 


ABSTRACT:  The  neurological  effects  of  centrifugal  force  In  man  were  studied  in 
542  subjects  during  5544  test  runs  at  i-10  G  In  the  centrifuge.  As  a  measure  of 
performance  during  exposure  to  centrifugal  force,  tlie  reaction  time  for  manual 
responses  to  visual  and  auditory  stimuli  was  recorded  for  7853  stimuli  during  626 
tests  at  2-8  C  on  35  subjects,  but  it  was  not  significantly  increased,  except 
for'visual  stimuli  itnnediately  before  black-out. 

A.s  a  result  of  exposure  to  Increased  G,  however,  convulsions  frequently  occurred, 
usually  after  loss  of  cons.*lousness  .  (52T  of  230  subjects  had  convlusions  in  401 

of  591  tests  producing  unconsciousness.)  They  were  usually  slig^'t,  clonic  seizure 
involving  all  or  some  of  the  extremities,  face  and  trunk.  Less  coennonly,  severe 
^  ize'*  '  •'*..?  ve”‘  ob'*"-  These  vf;ri“d  "r'  and  sor<e  t  i  m.- 

a  brief  tonic  .^a^e  with  neck  and  trunk  in  extension,  occa.,iunally  with  arms 
extended  in  pronatioh  and  legs  drawn  up  in  flexion.  Conjugate  movements  of  head 
and  eyes  to  one  side  were  sometimes  observed.  Usually  violent  Jerks  of  the  extre¬ 
mities  and  trunk  terminated  the  seizure  In  2-5  sec.  Finally,  a  small  nun9>er  of 
slight  convulsions  were  noted  in  fully  conscious  subjects.  Dreams  were  frequently 
experienced,  usually  in  assoc iat ion  with  convulsions.  Paresthesias,  confused 
stjtes,  amnesia  and  more  rarely,  gustatory  sensations  were  noted  with  black¬ 
out  and  loss  of  consciousness,  either  with  or  without  convulsions.  Incontinence 
w.is  never  observed. 

(The  susceptibility  to  convulsions  varied  greatly  and  could  not  be  correlated  with 
any  of  the  measured  ..haracte rist ics  of  resting  electroencephalograms,  which  were 
normal  for  51  subjects.  Records  of  facial  blanching  and  flushing,  ear  opacity 
and  e lectrocardiograms  showed  that  convulsions  started  during  the  recovery  phase 
of  the  circulatory  changes.) 


E l-«ct TO«nc^ph# lograns  caker>  from  htpotar  l<eids  over  the  motor  area  of  the  cortex, 
d.Tlng  increarid  G,  showed  that  alpha  waves  were  replaced  by  high  frequency,  low- 
amplitude  waves.  In  fully  conscious  subjects.  With  deep  black-out  and  onset  of 
unconsciousness,  progressively  slower  waves  (3-2  per  sec.)  cf  higher  amplitude 
(50-20Cj^V.)  usually  appeared  and  remained  until  shortly  before  consciousness 
was  regained.  This  pattern  was  not  altered  by  convulsions. 

Considering  the  small  difference  In  specific  gravities  of  cerebrospinal  fluid 
and  brain  tissue  and  their  anatomical  dispositions,  it  is  unlikely  that  the 
neurological  effects  described  In  this  paper  are  due  to  any  mechanical  action 
of  Increased  positive  G  on  the  brain  other  than  diminished  cerebral  circulation. 
(J.  of  Physiology  104:10P-11P,  10  Feb.  1945) 
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Franks,  W.  R.,  W.  K.  Kerr,  &  B.  Rose  1945  SOME  EFFECTS  OF  CENTRIFUGAL  FORCE 
ON  THE  CARDIO -VASCULAR  SYSTEM  IN  MAN.  (R.C.A.F.,  Toronto) 


ABSTRACT:  By  means  of  the  centrifuge,  the  effects  of  increased  positive  G  on  the 
cardiovascular  system  were  studied  on  seventy-two  subjects  during  690  tests  at 
2-10, G.  Kodachrome  motion  pictures  showed,  as  increased  G  was  applied,  blanching 
of  the  face  and  distension  of  the  superficial  leg  veins  which  persisted  until  a 
few  seconds  after  the  G  began  to  diminish.  The  leg  veins  tnen  reverted  to  normal, 
but  the  facial  blanching  was  followed  by  flushing  which  luSted  10-20  sec. 

The  ear  opacity  (a  qualitative  measure  of  the  blood  content  ,of  the  ear)  began  to 
decrease  with  the  onset  of  Increased  G,  reaching  a  minimum  4-6  sec.  after  G 
became  constant.  0*5-3  sec.  after  the  G  began  to  decrease,  the  ear  opacity 
rapidly  Increased.  The  increase  continued  above  the  initial  level,  coincident 
with  the  faciei  flushing.  The  decrease  in  ear  opacity  was  directly  but  not  quanti¬ 
tatively  related  to  the  amount  of  G  applied. 

The  heairt  rate  increased  rapidly  with  the  onset  of  increased  G,  attaining  a  maximum 
of  120-190  beats/mln..  depending  upon  the  amount  of  G  and  its  duration.  When  the 
maxlsum  G  was  maintained  more  than  10-20  sec,,  the  maximum  heart  rate  was  relative,- 
ly  constant  until  the  G  was  reduced.  With  the  reduction  of  G  in  short  runs  there 
was  a  delay  of  2-5  sec.  before  the  heart  rate  suddenly  fell  to  below  its  ir.iriai 
resting  level.  This  bradycardia  coincided  with  the  flushing  and  increased  car 
opacity,  and  was  frequently  followed  by  a  sccor.dar.  rise  in  rate. 

Electrocardiograms  from  chest  electrodes  over  base  and  apex  of  the  heart  showed 
the  following  changes  during  increased  G.  The  P.  R.  Interval  was  shortened. 

The  overall  amplitude  of  the  Q.  R.  S.  complex  decreased,  usually  with  the  m,iin 
deflexion  downward.  The  T  wave  flattened  and  sometimes  disappeared.  As  the 
G  was  reduced,  the  P.  R.  interval  and  Q.  R.  S.  complex  reverted  to  their  original 
form,  but  the  T  wave  became  greatly  increased  in  amplitude  and  sometimes  biphasic 
for  2-5  min.  During  this  period  sinus  arrhythmia  and,  mere  rarely,  ventricular 
cxtrasystoles  appeared. 

Anterior-posterior  X-ray  films  of  the  chest  (Isec.  expo«ure)  taken  during  increased 
G  showed  a  marked  reduction  in  cardiac  shadow  as  compared  to  that  of  control  films. 
The  circulatory  changes  described  in  this  paper  could  not  be  related  to  the  level 
of  G  at  which  a  subject  would  black-out  or  lose  consciousness.  However,  the  pool¬ 
ing  of  the  blood  In  the  lower  extremities,  reduction  in  cardiac  shadow,  facial 
blanching,  decrease  In  ear  opacity  and  associated  changes  in  heart  rate  appear  to 
be  dependent  variables  and  throw  some  light  on  the  action  of  Increased  positive 
G  on  man.  (J .  of  Physiology  104;9P-10P,  10  Feb.  1945) 
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Frank*,  W.R.  1945  ACCELERATION  STUDIES. 

Proc .  Assoc .  CocBP.  Avlat  ton  Hed.  R> search . 

(National  Research  Council  of  Caned*)  Appendix  C.  4  April  1945. 
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Franks,  W.R,  1945  REPORT  ON  GRANT  A.M.  5  ACCELIVJTT'*.'?  STUDIE' . 

(National  Research  Council,  Canada)  Report  #C*279&,  3  April  1945 


ABSTRACT:  A  brief  review  Is  made  of  progress  In  research  work  on  accsleratlcn 
during  the  previous  year. 
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Franks.  W.  R.,  W.  K.  Korr,  &  B.  Rose  1945  DESCRIPTION  OF  A  CENTRIFUGE  iVND 
ITS  USE  FOR  STUDYING  THE  EFFECTS  OF  CENTRIFUGAL  FORCE  ON  MAN.  (R.C.A.F., 
Toronto) 


.\BSTRACT:  In  order  to  investigate  the  effects  of  centrifugal  force  on  man,  a 

centrifuge  was  constructed  for  the  R.C.A.F.  It  is  built  into  a  circular  concrete 
pit  12  ft.  in  depth  and  31-5  ft.  in  diameter.  To  the  central  shaft  which  is 
supported  above  and  below,  a  single,  highly  stressed  horizontal  arm,  8*5  ft.  In 
length,  is  attached.  The  car  which  carries  the  subject  and  up  to  200  Ib.  of 
apparatus  has  an  inside  diameter  of  6  ft.  2  In.  and  Is  suspended  from  the  distal 
end  of  the  horizontal  rotating  arm.  The  centrifuge  is  stressed  to  support  15 
times  the  weight  e.xeTted  by  a  fully  Icdden  car  at  10  G.  (1  G  equals  the  force  due 
to  the  pull  of  gravity.  Centrifugal  force  is  measured  in  unit  of  G.) 

The  suspension  of  the  car  allovs  it  to  assume  at  all  times  a  position  which  Is 
in  the  direction  of  the  resultant  of  the  forces  acting  upon  it.  The  subject  sits 
in  a  chair  equipped  with  a  durmry  control  stick,  and  rudder  bars  which  can  be  ad¬ 
justed  for  height  and  length.  Within  the  car,  the  chair  can  be  rotated  around  its 
t """ '""'*rse  axis  even  when  the  centrifuge  is  In  ...  r^on  centrifugal 

— u  oe  exerted  from  head  to  foot  (positive  G),  foot  to  head  (negative  G) ,  trans¬ 
versely  (transverse  G)  or  in  any  Intermediate  direction  During  a  run,  with  the 
subject  seated  in  the  upright  position,  the  radius  Is  11-5  ft.  from  the  central 
rotating  shaft  to  heart  level  and  usually  13-3  ft.  to  foot  level.  The  G  exerted 
at  foot  level  i.s  therefore  20T  greater  than  the  recorded  G  at  heart  level. 

The  centrifuge  is  driven  by  an  electronically  controlled  2C0  h  p.  electric  motor 
and  is  capable  of  developing  20  G  in  3  sec.  The  magnitude  of  G  and  its  duration 
for  a  given  run  is  predetermined  by  an  automatic  cam  mechanism.  For  a  standard 
run,  it  takes  4-5  sec.  to  attain  1'5  G,  and  5  sec.  to  attain  any  maximum  desired 
G.  When  this  has  been  maintained  for  5  sec.,  the  run  is  terminated  by  reversing 
the  above  procedure.  This  pattern  can  be  varied  by  using  appropriate  cams.  Runs 
arc  designated  as  follows.  A  *6  G  run  for  5  sec.'  implies  that  6  G  was  exerted 
at  heart  level  for  a  duration  of  5  sec. 


}U 


tn*  I*  in  of  «n  ofc*«rw«i  «^io  on  •  •••(  fUtd  to  th* 

control  thaft  .  tloctrucartflogtOK*.  o loct rooncopho logromo  ,  t»t  opcclty  troct.ngt 
and  rotpliatury  traclrgo  ar«  all  rocordod  • t«kil tanoou* ! y  with  th«  vltual  and 
auditory  tlgnala  gtvan  to  tha  aubjact.  hta  raaporaai,  algnala  Indicating  gray* 
out,  MacV'Ottt,  lota  of  cenac  touanaaa ,  tha  aiaounc  of  C  and  tha  tlM  In  aaccnda, 
by  tnl '%nr It tng  pana  on  Moving  papar.  Ctn4  fllM  and  X*taya  of  tha  aubjact  can 
ba  takan  during  oparatlon.  . 

(J,  of  Phvalolotv  l«’A;8y-9F.  10  Fab,  1945) 
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Franki.  W.R.  Sapl .  1959  SOKE  RECENT  DEFINITIONS  OF  THE  ACCELERATION 

PROBLEM.  (I5th  Maatlng,  AOARD  NATO  Aarcaadlcal  Pana 1 .  Aachan ,  Germany, 

21*26  Saptanber,  1959.)  pp.  1*10. 

ATTRACT:  The  accalaratlon  acting  on  a  body  la  tha  raaultant,  of  attraction 
between  Itaalf  and  other  ra****  In  ih*  universe,  and  nf  change  In  direction  «nd 
of  apeed  of  Its  velocity.  With  Che  Increase  In  poarer  available  today,  all  of 
these  three  conponents  may  be  varied  over  appreciable  ranges  to  create  an  altara* 
tlon  in  environmental  acceleration  which  may  poae  llmlta  In  tne  operation  Inaofar 
as  man  la  concerned.  This  paper  la  a  review  of  tha  present  and  future  probltasa  In 
Che  field  of  acceleration. 
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Franks,  W.  R.  1961  HUM5N  ORIENTATIONS 

Aerospace  Medicine  32(3): 230,  March  1961. 

ABSTRACT:  OiienCatlon  nay  be  defined  at  knowing  how,  when  and  where  you  are. 
Pertinent  Infomatlon  is  supplied  by  all  the  senses  and  normally  la  ii. regrated 
Co  provide  a  conscious  state.  Accuracy  of  this  will  depend  on  (a)  th** 
validity  of  the  infomatlon  supplied  by  the  seesea;  (b)  the  efficiency  of 
the  integration  process.  Information  supp.ied  by  special  tenses  can  be 
subject  tc  error  due  to  inlerent  limitations,  principally,  (a)  Events  below 
a  given  tlice&lawld  a^e  ivov  e^Msed,  (L)  crivrs  can  arise  due  to 

the  operation  of  Weber's  Lav.  In  addition,  falsa  integretion  can  normally 
take  place  as  in  corlolis  accelerations,  altered  vlstial  perceptions,  etc./ 
Changed  physiological  states  resulting  from  hypoxia,  hyperventilation, 
positive  acceleration,  etc.,  can  further  alter  the  normal  integration 
process.  Finally,  disorientation  can  Itsei:  be  disorientating  In  a  feed¬ 
back  system.  To  educate  lay  operators  to  exploit  the  capacities  and  limits 
of  this  vital  system.  It  is  essential  chat  Aviation  Medicine  assess  the 
physiology  Involved. 


I 


^2  ■ 


rr«r,r*.  W  i.  0«lE’CAT!C)N. 

;  r  r  jif  '\2\‘  mretl  A»  i  •' » ,■  *1 «  Hedlc*!  AaBOclatlon, 

.  i  .  !  i 

i!  •At.lur>  ni*y  *'?  d;  f Ir.ed  an  Knowing  how,  when  and  where  yoo  are. 

'  in fvr.i.«t  ion  It  aupplled  by  all  tho  sensea  and  normally  la  integrated 

,iuvlde  a  contcloua  atate.  Accuracy  of  :hla  will  depend  on  (a)  the  validity 
ot  the  Intormatlon  aupplled  by  the  aenses;  (b)  he  efficiency  of  the  Integration 
process  .  Information  supplied  by  special  sen.' cs  can  be  subject  to  error  due  to 
Inlierent  limitations,  principally,  (a)  Events  below  a  given  threshold  are  not 
tensed;  (b)  Qualitative  errors  can  arise  due. to  the  operation  of  Weber's  Law. 

In  addition,  false  integration  can  normally  take  place  as  in  corlolis  accelera* 
tlons,  altered  visual  perception,  etc.  Changed  physiological  states  resulting 
from  hypoxia,  hyperventilation,  positive  acceleration,  etc.,  can  further  alter 
the  normal  integration  process.  Finally  disorientation  can  Itself  be  disorienta¬ 
tion  can  itself  be  disorientating  in  a  feed-back  system.  To  educate  lay  opera¬ 
tors  to  exploit  the  capacities  and  liultb  ov  this  vital  system,  it  is  essential 
that  Aviation  Medicine  assess  the  physiology  Involved.  (Aerospace  Med.,  32(3):230, 
March  1961. 
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Franks,  W.R,  5.  H.B,  H.>y  1961  CANADIAN  EXPERIENCE  IN  IMPACT  ACCELERATIONS 
(P.por,  Gyr  poslufn  on  Impact  Acceleration  Stress,  Brooks  AFB,  Texas,  Nov.  27-29, 

19ol) 

ABSTRACT:  Accelerations  which  may  be  considered  to  come  within  the  definition 
of  impact,  Can  arise  practically  from  high  speed  bail-out,  parachute  openings, 
during  crashes,  and  also  from  ab  upt  acceleration  changes  from  aerodynamic  gust 
and  sound  barrier  turbulence,  ejection  scats,  rocket  take-off,  and  arresting  gear, 
as  well  as  atomic  and  other  blast  effects. 

Dissipation  of  300  knots  s  theoretically  only  equivalent  to  a  5°F  rise  In 
bod,,  ter.;;  -raturi  ,  thus  the  amount  of  kinetic  energy  which  the  human  body  can 
successfully  absorb,  when  peroperly  randomized,  is  considerable  and  represents 
a  challenge  for  exploitation.  This  can  only  come  frou.  an  intelligent  and 
imaginative  evaluation  of  the  fundamental  problems  Involved  and  their  application 
to  a  solution.  A.nlmal  experLmentatlon  can  only  be  usetOl  'o  a  pome,  and  auwurate 
clinical  or  pathological  measurements  of  ubiquitous  huna  experiences  are 
requisite  and  rewarding.  From  these  parameters  various  Canadian  developments 
in  Crash  Helmets,  Ejection  Seats,  Crash  Harness  and  other  equipment  will  be 
discussed  briefly,  as  well  as  current  considerations  of  methodology  and  operational 
experience.  Detailed  reports  by  various  authors  will  be  tabled. 
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Franks,  W.  R.  1961 
(Paper,  Panel  on 
Bio -Astronautics 
Calif.) 


ACCELERATION  RESEARCH  IN  CANADA 
Acceleration  Stress  of  the  Armed  Forces-NRC  Committee  on 
6-11  March  1961,  NASA  Ames  Research  Ctr.,  Moffett  Field, 


rranka,  W.  R.  1961  SOME  RECEOT  DEFlNniONS  OF  THE  ACCELL’MTION  PROBLEM. 
In  B«rgeret,  J.,  ed.,  Bto-Asaay  Techntquga  for  Hur.in  Ccr.t  r  1  fuf^es  and 
Physiological  ^fects  of  Acceleration.  (London,  New  York,"" Paris : 
Pergamon  Press,  1961)  AGAkbog”raph” 43 .  Pp.  14-22. 


ABSTRACT:  Accumulated  experience  with  accelerations  and  means  of  protection 
against  these  have  served  to  define  more  closely  some  of  the  limiting  factors 
concerned  with  this  variant  of  modern  roan's  environment. 

The  compromises  of  the  present  g  suit,  including  protection  limited  to  heart 
level,  lack  of  adequate  pressure  gradient  and  approximations  in  fit,  have 
probably  been  fully  exploited.  Return  to  original  design  in  which  these  com¬ 
promises  are  itlnlmlzed  still  leaves  various  limitations.  Body-surface  protec¬ 
tion  where  adequate  hydrostatic  gradients  is  accomplished  still  implies  an 
increased  load  on  the  unprotected  heart  which  may  be  limiting,  although  gaseous 
Increased  intvathoraic  pressure  can  minimize  this.  Complete  fluid  protection 
imposes  problems  of  tactile  sensation  and  orientation  which  ^an  be  troublesome. 
Discomfort  from  anatomical  distortions  within  the  thoracic  ca^e^jjet  can  be 
limiting  especially  from  transverse  accelerations. 

Other  difference  in  specific  gravity  between  brain  and  cerebrospinal  fluid, 

possible  centrifugal  sludging  of  blood  and  reciprocal  shifts  in  body  fluids 
generally.  Reflex  endocrine  and  va.somotor  responses  to  these  shifts  may 
prove  embarrassing  when  an  increased  g  subsides. 

Individuals  vary  in  respect  to  these  various  factors,  and  there  is  still 
room  for  selection  and  training  for  specialized  assignments.  (EDITORS 
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Franks,  W.  R.  1963  A  SECOND  LOOK  AT  TllE  "GRAVEYARD  SPIRAL" 

(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 
Hilton  Hotel,  Los  Angeles,  Calif.,  April  29-May  2,  1963) 

ABSTRACT:  In  the  past,  tii«  graveyard  spiral"  has  been  explained  on , physiological 

grounds  of  human  disorientation.  In  this  pilot  while  flyi-:g  without  visual 
references,  i.e.  at  night  or  in  cloud,  inadvertently  enters  a  turn  which  either 
is  not  appreciated  or  is  falsely  sensed.  This  can  arise  from  either  subthreshold 
rates  of  rotation,  "reversal"  sensation,  or  from  coreolis  disorientation  or 
combination  of  these.  The  turn  results  in  an  increasing  positive  acceleration 
which  may  be  sensed  by  the  idsor l'<ntated  pilot  as  a  climb,  and  which  if  acted 
upon  results  in  a  closing  spiral  descent.  Apparently,  however,  under  similar 
circumstances  an  error  may  arise  in  the  attitude  gyro  which  "if  not  appreciated 
by  the  pilot  will  cause  him  to  put  the  aircraft  into  descending  turn."  The 
inherent  reliance  on  such  instruments  by  the  unconsciously  disorientated  pilot 
may  thus  play  a  sinister  potentiating  role  in  the  etiology  of  this  classical 
accident. 
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Franten,  R.,  4  D.  R.  BrimhaU  1948  A  STUDY  OF  STRIOUS  AND  FATAL  ACCIDENT 
.  RECORDS  DURING  1939  AND  1940  (Civil  Aaronautlca  Admlnlatration, 

W&thlngton,  D.  C.)  Ra;>t.  No.  77;  May  1948 

SUM)«^RY:  The  official  records  indicating  tha  cauaaa  of  uon-carriar  accidanta, 
and  related  element!  of  information  pertaining  to  auch  accidanta »  rapraaent  a 
.valuable  aource  of  data  for  analyala  aa  a  baala  for  auggaating  atapa  to  ba  taken 
in  initiating  an  accident  prevention  program.  However,  tha  value  of  thia  aourca 
of  information  ia  greatly  teduced  by  Inadequaciea  in  praaant  non-alr'carrlar 
accident  recording  procedure!. 

The  major  purpoaa  of  thia  invcatigation  haa  been  tha  evaluation  of  accident 
record  filea  covering  1163  accidenta  occurring  during  1939  and  1940.  Tha 
requiaite  elements  of  Information  which  are  available  in  tha  praaant  filea,  which 
are  available  to  a  limited  degree  only,  and  which  are  not  available,  are  indicated 
Suggeatlona  are  made  for  improving  accident  record  procedures  in  order  that  a 
complete  description  of  the  background  of  the  accident  may  be  obtained. 

The  major  need  is  for  development  of  procedures  which  will  result  in  the  collec* 
tion  of  comparable  information  on  all  accidenta,  particularly  in  terms  of  the 
nature  of  maneuvers  immediately  preceding  the  accident  (lead  maneuvers),  and  in 
terms  of  other  pertinent  conditions  surrounding  the  accident  (environments).  The 
Inadequacy  of  procedures  in  which  t>  '  specific  elements  of  accident  data  to  be 
collected  are  left  to  the  discretion  of  the  investigator  la  noted.  This 
Inadequacy  often  results  in  restriction  of  information  to  those  elements  which 
are  moat  immediately  available,  and,  moreover,  may  lead  to  uncertainty  as  to 
whether  certain  important  background  elements  did  not  apply  to  the  accident  la 
question  or  were  merely  overlooked  by  the  investigator. 

In' the  course  of  the  analysis,  the  high  incidence  of  stalls,  particularly  from 
turns,  immediately  precedlirg  the  crash,  became  evident.  In  the  records  analysed, 
approximately  65  per  cent  of  the  private  plane  accidents  resulting  in  fatalities 
involved  a  stall;  and  more  than  half  of  such  stalls  followed  Improper  execution 
of  a  turn  at  low  altitude  The  implication  of  this  fart  with  respect  to  rcvlslona 
of  Che  pilot  training  curriculum  la  discussed.  As  another  byproduct  of  the 
principal  study,  comparisons  were  made  between  the  sample  of  pilots  in  Che  CAA 
accident  records  and  a  sample  of  pilots  obtained  during  other  research  in 
California.  Differences  among  pilots  h.  ...  j  'C  l.'snts,  and  accident-free  pilots, 
"t.  discussed.  In  terms  ot  elements  of  information  pertaining  to  pilot  history, 
such  as  experience  and  age.  (CAA) 
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Fraser.  A.M.  1943  A  PRELIMINARY  STUDY  OP  THE  EPFECT  OF  MIID  ANOXIA  UPON 
THE  INCIDENCE  OF  SWING  SICKNESS .  (National  Research  Council,  Canada) 
Report  #  C-2644,  October  10,  1943 


ABSTRACT:  Twenty- five  of  those  breathing  the^bw  concentration  of  oxygen 
developed  severe  nausea  and/or  vomiting,  while  only  sixteen  of  the  ocher 
group  developed  these  symptoms.  This  difference  Is  not  statistically  slgnlflcAat 
Nine  men  in  each  group  had  mild  symptoms. 
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Ft«»«r.  AM.  and  CM  Manning  1943  TIUS  IFFECT  OF  VARIATION  IN  TH£ 

RADIUS  (FRFQUENCY  OF  MAXIMAL  CIUNGE  IN  C)  AND  THE  ARC  (QUANTITY  OF 
MAXIMAL  CHANGE  IN  G)  OF  THE  SWING  ON  THE  INCIDENCE  OF  SWING  SICKM:SS. 
(National  Rattarch  Council,  Canada)  Raport  #C*2622,  9  Occobar  1943 


ABSTRACT:  A  reduction  from  581  In  the  Incidence  of  awing  alckness  occurred 
when  the  frequency  (G  change  conatant)  waa  Increaaed  from  15  to  22  awlnga  per 
talnute.  A  reduction  from  50X  to  22X  in  the  Incidence  of  awing  aickneaa  occurred 
when  the  change  In  vertical  acceleration  (frequency  conatant)  waa  reduced  by 
dacreaalng  the  total  angle  of  swinging  from  90°  awing  la  almllar  to  that  of 
a  spring  elevator  used  In  previous  work  on  which  little  or  no  sickness  occurred 
It  would  appear  thJit  some  uffectlva  stimulus  not  present  on  the  spring  elevatoi 
is  opexating  on  the  swing. 
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Fraser,  A.M.  and  C.W.  Manning  1944  EFFECT  OF  VARIATION  IN  THE  RADIUS 

(FREQUENCY  OF  MAXIMAL  CHAT.'GE  IN' G)  AND  THE  ARC  (QUANTITY  OF  MAXIMAL 
CHANCE  IN  G)  OF  THE  SWING  ON  THE  INCIDENCE  OF  SWING  SICKNESS. 

Proc.  Assoc.  Comm.  Avtation  Med.  Research.  Appendix  E,  25  Feb.  1944 
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Fraser.  A.M.  &  C.W.  Manning  1950  EFFEC 
ARC  ON  INCIDENCE  OF  SWING  SICKNESS, 
i.  AppI.  Physiol.  2(ll):580-584.  Apr 


ns 


ABSTRACT:.  Human  subjects  were  swung  on  a 
90  and  130  degrees,  using  radii  of  6,  10 
of  frequency  and  of  quantity  of  g  change 

The  incidence  of  swing  sickness  was  increa^ 
frequency  was  decreased  from  22  per  minute 
on  the  16-foot  swing.  Although  theoretics 
remains  constant  when  the  angle  remains  co 
requiring  a  greater  thrust  to  operate  manu^ 
result  in  a  greater  tangential  component  o 
ble  for  the  Increase  in  incidence  as  stat 
on  a  vertical  elevator,  where  there  is  no 
conclusion.  The  incidence  or  swing  sickne^ 
by  reducing  the  oscillation  angle  from  90 
to  0.25).  Increasing  the  angle  from  90  to 
of  sickness.  The  frequency  and  quantity  o 
swing  are  slirliar  to  those  of  an  elevator 

was  almost  absent.  This  suggests  that  the 
the  swing  is  necessary  for  production  of  s 


OF  VARIATION  IN  SWING  RADIUS  AND 
1950. 

^wo-pole  swing  through  angles  of  50, 

16  feet,  to  determine  the  Importance 
the  occurrence  of  swing  sickness. 


ed 


ed  from  4  to  58  per  cent  when  the 
on  the  0-foot  swing  to  15  per  minute 
py  the  quantity  of  the  forces  acting 
tant,  air  resistance  results  in 
lly  the  longer  swings;  this  would 
force,  and  the  latter  may  be  responsi- 
above .  The  low  incidence  of  sickness 
angentlal  component,  supports  this 
s  was  reduced  from  50  to  22  per  cent 
o  50  degrees  (or  g  change  from  0.9 
130  degrees  did  not  increase  Incidence 
g  change  on  the  16-foot,  90-degree 
jused  in  other  work  (2)  in  which  sickness 
tangential  component  of  force  on 
llckness . 
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Fraaer,  F.T.  1963  ASPECT'".  OF  THE  HUMAN  RESPON'SE  TO  H1''H  S.^ED  LOW  UVEL  FI  IGUT 
(Papar,  34th  Annual  Meeting  of  the  Aerospace  Madlcal  Aaaoclatlon,  Statlar* 
Hilton  Hotel,  Loa  Angelea,  Calif.,  April  28  -  May  2*  1963) 

ABSTRACT;  Aa  a  preliminary  Investigation  of  the  human  rcaponae  to  hlgi.  apeed  low 
level  flight,  a  T-33  aircraft  waa  flown  at  not  more  than  100-f«et  ACL  and  approxl 
mately  400  K  on  a  aelected  course  for  a  duration  of  about  40  minutes  per  run. 
Three  pilots  of  differing  Anthropomorphic  form  each  made  several  flights  In  vary¬ 
ing  conditions  of  turbulence.  Continuous  acceleration  tracings  were  registered 
on  an  a.rborne  recorder,  from  the  seat,  the  "hard  hat",  end  the  pilot's  hip, 
along  with  ECGa  and  pneumograms.  A  photographic  record  of  head  movement  was 
obtained.  Analysis  of  the  tracings  showed  the  dimensions  of  vertical  accelera¬ 
tions  and  Jolts,  th^  predominant  fiaqucrcy  response,  etc.  ECG  showed  no  aberra¬ 
tions,  but  varied  In  rate  In  association  with  buffeting  and  flying  stress.  Pneu¬ 
mograms  showed  the  ef'ects  of  buffeting  on  respiratory  rata  and  pattern.  A  tech¬ 
nique  yas  devised  for  anulyslng  the  tracing  In  terms  of  Jolt  function,  believed 
to  give  a  closer  representation  of  the  Intensity  and  duration  of  the  buffeting. 
Subjective  reports,  borne  out  by  the  photographic  record,  indicated  that  on  some 
runs  the  pilot  was  approaching  the  limit  of  hia  ability  to  control  the  aircraft. 
Pilots  varied  in  their  subjective  and  physiological  response. 

(Aerospace  Medicine  34f3);255.  March  1963^ 
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Fraser,  J.  W.,  &  E.,  Reeves  1958  AUAdTATION  TO  P0S\‘lVE  ACCEt.ERATION 

(Naval  Air  Development  Crr  .  Juhnsvllle,  FA.)  >,WX:-MA-58.d,  23  Dec.  1958; 
ASTIA  AD  216  5C9. 

ABSTRACT:  One  hundred  and  fifty  male  Sprs.sM*.  t.  ■  v.  » Mng  ca  250 

grams,  were  aubJecteU  to  positive  accelejsit  tiiiy  :  ,j  procondltloned  by 
exposure  to  2  g,  50  to  12  g,  and  50  to  cea*  ettasslng  1/2- hour  a  day  for  6 
weeks.  At  the  end  of  the  conditioning  pe» »  -d  all  animals  were  subjected  to 
20  g  and  their  survival  time  was  measured  by  means  of  a  translator  EKC.  Rats 
preconditioned  to  12  g  had  slg.Tlf  ic  an' '.y  longer  survival  times,  rata  exposed 
<  ■  2  g  significantly  shoiter  survival  times  than  cage-stressed  controls.  '  Sta- 
L.stlcal  correction  was  made  for  losses  In  the  group  preconditioned  at  12  g. 
Mean  survival  times  at  20  g  for  cage-stressed  controls  was  1281  seconds,  2  g 
preconditioned  969  seconds,  12  g  preconditioned  2011  seconds.  (Author) 
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Fredericks,  R.H. _ 1956 .VEHICULAR  DECELERATIONS  IN  CONTROLLED  COLLISIONS. 

(Society  of  Automotive  Engineers,  Annual  Technical  Convention,  1956) 
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Fr«d*rlck*,  R.H.  1958  SAFETY  IN  AUTOHOTIVE  TRANSPOKTAIION . 
(Ford  MDtOT  Coop.,  Dearborn,  Michigan) 


1,772 


fradaricka,  R.H..  &  R.W.  Connor  1960  CRASH  STUDIES  OF  MODERN  CARS  HITH 
UNITIZED  STSDCTURB.  (Ford  Motor  Coe?.,  Dearborn,  Mich.) 


1,773 

Fraabarg,  N.E.  1S58  ENVIRONMENTAL  AND  PILOT  ASPECTS  OF  THE  VERTIGO  ACCIDENT 
(U.S.  Naval  Aviation  Safety  Center,  U.S.  Naval  Air  Staticn,  Norfolk,  Va.) 
Atromedical  Dept.  Rept.  No.  AM  1-58,  Sept.  1958.  ASTIA  AD  209  349. 
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Freedman,  T.  &  V.  Blockley  1959  AN  INSTRUMENTATION  PACKAGE  FOR  THE 
MEASUREMENT  OF  PHYSIOLOGICAL  RESPONSE. 

(Paper,  Meeting  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  Instrumentation  has  been  developed  for  recording  electrocardio¬ 
grams,  skin-and  deep  body  temperature,  inspiratory  mass  flm  rate,  .ind  for 
telemetering  pressure  transducer  signals.  The  development  of  design 
criteria  with  consideration  for  compactness,  minimum  vAight,  reliability 
during  physical  stress,  and  comfort  of  the  subject  over  a  prolonged  period' 
of  application  is  discussed.  Methods  for  Instrumenting  the  subject  are 
reported  as  are  techniques  for  lead  placement  and  electrode  attachment. 
Modification  of  the  package  for  total  telemetry,  additional  parameters  and 
remote  readout  is  proposed.  Sample  information  obtained  from  instrumented 
subject  is  presented.  (J.  Aviation  Med.  3C(3): 183-184,  March  1959.) 
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Freeman,  H.E.  1962  A  RESEARCH  PROGRAM  TO  DEVELOP  A  60  "G"  PERSONNEL 

RESTRAINT  SYSTEM.  In  Impact -Accelerat ion  Stress:  Proceedings  of  a 
Symposium  With  a  Comprehensive  Chronological  Bibliography.  (National 
Academy  of  Sciences,  National  Research  Council,  Washington,  D.C.) 
Publication  No.  977,  Pp.  259-264 

ABSTRACT:  A  60  G  personnel  restraint  system  was  developed.  The  central  com¬ 
ponents  are  an  individually  fitted,  fiber  glass,  torso  garment  and  a  similarly 
fitted  scat  pan.  These  rigid  cosiponents  were  selected  to  provide  broad  support 
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and  praserve  the  nomal  body  ahape  under  inertial  loading.  A  i'laxibla,  lov* 
tcbound  liner  ia  uaed  for  comfort  and  intiiuta  fit.  The  torao  ahall  ia  retain* 
ad  to  the  aeac  atructure  with  ateel  cablea  to  ninimixe  atratching  and  the 
raaultant  rebound.  A  dacron  atrap  ayatem,  poaitioned  by  a  leather  helmet,  waa 
choaen  to  minimize  atretching  and  the  reaultant  rebound.  A  dacron  atrap  ayatem, 
poaitioned  by  a  leather  helmet,  waa  choaen  to  minimize  forward  head  motion. 
Lateral  head  supporta  are  mounted  on  a  carriage  that  adjuata  vertically  relative 
to  the  aeat  atructure  for  crew-aixe  variation.  Low  rebound  padding  in  the 
helmet  cuahiona  the  ear  area.  Arm  aupport  ia  provided  by  contoured  armreata 
ard  hand'holda  with  a  atpap  paaaed  over  the  crook  of  the  era  holding  the  arm 
back  and  down.  The  dusmry'a  le*a  are  poaitioned  and  reatrained  by  the  aidaa  of 
the  aeac  shell,  a  central  divider,  a  contoured  leg  backrest,  and  a  leg  cover. 
Antisubmarine  protection  for  Che  torso  ia  alao  provided  by  the  leg  cover, 
which  supports  the  forward  Inertial  loads  of  the  thighs  and  legs  and  atablixea 
the  pelvis  by  a  direct  load  path'  through  Che  femur  into  the  pelvic  socket. 

The  contoured  lover  skirt  on  the  torso  backshell  and  the  sides  of  the  aeat 
pan  reinforce  the  pelvic  socket  by  limiting  lateral  shifting  of  the  thighs. 

The  support  structure  is  a  tubular  steel  frame  articulated  to  provide  a  torao 
forward  position  for  boost  and  torso  aft  position  for  leas  stressful  flight 
elements.  Full  immobilization  and  restraint  are  applied  in  the  forward  position. 
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Freiae,  H.  n.d.  HISTRUKENTS  FOR  MEASURING  ACCELERATION  IN  AIRCRAFT 
(Lilienthal  Gea.,  Report  181,  pp.  83-102) 

R.A.E.  Translation  No.  152. 
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Freitag,  W.  1953  UNTERSUCHUNGEN  UBER  DIE  VIRKING  'A)N  FLIEHXRAFTEN 
IN  RICKTUNG  FUSS-KOPF  AUF  DEN  MENSCELICHEN  ORGANISML'S . 

(Investigations  On  the  Effect  of  Centrifugal  Forces  in  a  Foot-To-Head 
Direction  Upon  the  Human  Organism) 

Zeitschrift  fur  Flugvissenschaft  (Braunschweig),  l(2):25-30 

ABSTRACT:  Experiments  were  made  on  9  subjects  flying  in  a  head-downward  position 
(effected  by  means  of  a  tilting  chair)  in  an  airplane  diving  from  altitudes  of 
2000  or  3000  m.  until  reaching  maximum  tolerance  acceleration,  Chen  spiraling 
downward  in  irregular  circles.  Results  show  that  centrifugal  forces  acting  in 
the  foot-to-head  direction  inciease  blood  pressure  within  the  vessels  of  the  head 
and  neck  region  even  at  accelerat ions  below  2  g,  making  the  blood  ooze  through 
the  walls  of  the  minor  vessels,  and  causing  swelling  of  the  face  and  pain  In  the 
ears  and  temples.  The  number  of  small  hemorrhages  increased  with  Che  rate  of 
acceleration  and  with  exposure  time.  Under  increasing  centrifugal  force,  the 
heart  and  blood  vessels  are  no  longer  able  to  maintain  normal  blood  circulation. 
The  pressure  of  the  inner  organs  upon  the  cheat  hampers  respiration  and  Che 
pressure  in  head  and  neck  becomes  unbearable.  As  follows  from  these  experiments, 
as  well  as  from  others  aude  on  the  centrifuge,  laan  capable  of  tolerating  a 
centrifugal  force  up  to  2  g  for  3  minutes  without  considerable  detriment  to  his 
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working  copaclty.  In  axpoaur**  abov*  2  g,  th«  tliM  oust  bo  rapidly  raducad; 
ar  3,5  g  It  ahould  not  axecod  10  tacor**!  t*'  aaold  aarloua  ttwjblts .  Sx:ddlr.g 
o«t  woo  oot  obaarvad  in  any  axparlaanc. 
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Froo,  V.  T.  4  G.  M.  Jonaa  1959  A  CCd  TECHNlQinC  FOR  MEASUREMENT  OP  EYE  MOVE- 

MEVrS  IN  A  DYNAMIC  ENVlRCmENT. 

(Papar  Maaeing  of  cha  Physiological  Society,  11-12  Dacanbar  1959) 

ABST3ACT:  Th«  apparatus  cuaiprisas  a  standard  closaly  fitting  flying  halaet, 
having  a  forward  facing  cina  canara  running  at  16,  32  or  64  fraaas/sec,  rifidly 
■ounted  on  ona  sida,  with  a  2  in.,  F/1.9  Ians  which  carries  a  pariscopa  so 
arranged  that  the  caaera  takas  a  closa-up  picture  of  ona  aye.  Tha  actor  is 
connactad  to  tha  castera  by  a  flax-driva  and  is  aounted  on  tha  opposita  side  for 
iuartial  balance.  Tha  pariscopa  has  front  sufraced  aorrors,  carries  a  12  V 
half-silvered  bulb  for  illumination  of  the  aye  and  contains  an  annular  photo-cell 
for  exposure  coatrol,  the  current  froa  which  is  amplified  approx.  10  times  by  a 
transisrorised  circuit.  A  hood  is  avialable  for  covering  the  periscope  and  eye, 
sMinly  to  reduce  corneal  reflexions  to  a  single  spot  of  light.  Tha  whole  system 
can  be  fixed  relative  t^'  the  skull  with  a  dental  bite.  The  apparatus  is  controll¬ 
ed  from  a  small  box  strapped  to  the  knee,  by  means  of  which  mains  voltage,  bulb 
voltage  and  ampHfied  current  from  the  photo-cell  can  be  measured,  and  bulb 
current  can  be  adjusted  through  a  power  transistor  control  circuit.  .  A  self- 
contained  Cd-Ni  battery  pack  supplies  28  and  18  V  at  1  amp  each  for  12  min. 

^a  movement  in  the  'horizontal*  and  'vertical*  planes  can  be  smasured  no  an 
•  o  o 

accuracy  of  approx.  ^1  within  25  of  a  central  datum  by  .asuring  displacetsent 
of  the  pupil  image  on  the  film.  Rotational  moveax:nt  about  the  visual  axis  can 
be  measured  with  a  similar  accuracy  by  superimposing  a  projected  image  of  the 
iris  upon  a  disk,  free  to  rotate  about  its  axis  and  having  characteristic  radially 
disposed  smrks  of  the  particular  iris  sketched  upon  it.  The  disk  is  mounted 
upon  a  support,  gradui>ted  in  degrees,  which  is  constrained  to  move  in  the  plane 
of  the  iamge  without  itself  incurring  rotation.  (J,  of  Physiol.  150:2-3P,  1960) 


1,779 

Frenckner,  P.,  &  L.  Preber  1956  RELATIONSHIP  BETWEEN  VESTIBULAR  REACTIONS  AND 
VEGETATIVE  REFLEXES,  STUDIED  IN  MAN  BY  MEAN‘S  OF  A  REVOLVING  CHAIR  OF  NEW  DE¬ 
SIGN.  Acta  oto-laryngclogica  (Stockholm)  46(3); 207-220,  May-June  1956 

ABSTRACT:  Vegetative  reactions  were  sti'dled  in  mal*  subjects  after  rotatory 

stimulation  of  the  vestibule.  A  newly  designed  electrically  operated  revolving 
chair  with  attached  apparatus  for  recording  nystagmus,  skin  resistance,  blood 
pressure  and  electrocardiogram  was  used.  A  distinct  and  characteristic  fall 
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of  eh*  resistance  curve  va#  found  in  neurovcgctaCivcly  susceptible  persons  even 
with  the  use  of  weak  stimuli  (cupulometry) .  This  fall  in  skin  resistance  seemed 
to  be  caused  suinly  by  vestibular  stimulation  in  the  same  way  as  nausea  assoc¬ 
iated  with  motion  sickness.  Investigations  on  approximately  100  persons  sho%ra{d 
that,  on  comparison  of  the  changes  in  skin  resistance,  the  post-rotatory  nystag- 
Bsjs,  and  the  aftersensatlon  of  cupulometry,  the  variations  in  skin  resistance 
were  found  to  be  correlated  to  the  intensity  and  course  of  the  rotatory  after- 
sensation.  (AUTHOR) 
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Freitag,  V.  1958  UBER  DIE  AERODONTALGIE  UMD  ANDERE  AERODONTOPATHIEN. 

(About  "Aercdontalgie"  and  Other  "Aerodontopatnies") 

(Deutsche  Versuchsanstalt  fuer  Luftfahrt,  Hulheim  Ruhr,  Germany) 

Rept.  No.  61,  ASTIA  AO  204  435 

ABSTRACT:  According  to  previous  research  sound  teeth  are  not  injured  in  any  way 
by  environmental  changes  (such  as  temperature,  atmospheric  pressure,  radiation, 
lack  of  oxygen,  acceleration  etc.)  encountered  in  flight.  However,  if  the  teeth 
are  not  sound,  some  of  the  above  mentioned  features  can  cause  pain  and  further 
morbid  change.  Experimental  and  clinical  tests  regarding  these  problesM,  includ¬ 
ing  some  taken  from  the  literature,  are  reported.  (ASTIA) 
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Frenkel,  0.  M.  1940  CHANCES  IN  KECIXABILITY  OF  VESTIBULAR  APPARATUS  FOLLOVDC 
REPEATED  STIHOUTION. 

Bull.  Biol,  et.  Med.  Exper.  9:69-72. 
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Frenkel,  O.M.  1941  CHANGES  IN  THE  EXCITABILITY  OF  THE  VESTIBULAR  APPARATUS 
FOLLOWING  REPEATED  STDflJLATIOH:  SIGNIIICANCE  FOR  AVIATORS. 

Bull.  War  M.  (London)  2:521.  Also  Wai  (Chicago)  2:536 
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Frenxel,  H.  1961  A  SIMPLE  SWIVEL  CHAIR  MODEL  EXPERIMENT  u«  THE  PROBLEM 
OF  CORIOLIS  EXCITATION  ON  THE  SEMICIRCUIAR  CANALS  IN  HEAD  MOVEMENTS 
DURING  ROTATION. 

1“  Arch  Ohr  Was  Xehlkopfheilk  177:  563-578,  1961  (Genaan) 
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Fraud.  S.L.  1962  A  STUmr  01  PHYSIOLOGICAL  MECHANISMS  UNDEBLYING  TEE  SPIRAL 
AFTU  EFFECT. 

(Coonactlcut  Onivarslty,  Dt'Ctoral  thesla):  ASTIA  AD  274  366. 


ABSTRACT:  Tha  physiological  nechanisas  underlying  the  spiral  a£cer-<effect 
ware  studied.  Sosm  conclusions  were:  a  major  central  component  exists  for 
tha  8AE;  duration  of  the  affect  is  a  simple  function  of  exposure  tiaw;  dura¬ 
tion  is  longer  for  non-transfer  than  for  transfer  conditions,  so  it  is  not 
possible  to  rule  out  retinal  contribution;  both  rods  and  cones  contribute, 
but  cone  areas  give  greater  response.  The  relationship  os  some  of  these  find¬ 
ings  to  rod-cone  functioning  are  discussed. 
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Frieda,  R.L.  1958  BIOPHYSICS  OF  CONCUSSION 

(Wright  Air  Development  Center,  Wright -Patterson  AFB,  Ohio)  WADC  Tech. 

Kept.  58-193.  ASTU  AD  203  385. 

ABSTRACT:  This  investigation  was  instituted  to  ascertain  the  anatomical  and/ 
or  physiological  factors  involve Ived  %rhen  experimental  "concussion  was  produced. 
Methods  were  developed  for  effecting  a  reproducible  "concussion".  The  criterion 
used  to  determine  when  "concussion"  was  produced  consisted  of  the  measurement  of 
abrogation  of  comeajl  reflex. 

Three  principal  factors  thought  to  cause  "concussion"  were  studied:  nasiely, 

41)  rapid  deceleration  (acceleration  concussion  as  defined  by  D.  Denny-Brown), 

(2)  total  force  imparted  to  the  skull,  and  (3)  stretch  of  the  cervical  region. 

•  test  drop  rig  was  developed  and  instrumentation  was  used  to  measure  the  various 
force  vectors.  Varying  experimental  conditions  eliminated  one  or  siore  of  the 
factors  thought  to  cause  "concussion,"  and  the  following  conclusions  were  drawn: 
(1)  Total  force  applied  to  the  skull  is  not  a  factor  in  "concussion"  under  the 
test  conditions.  (2)  Acceleration  concussion  is  not  a  factor  under  the  test 
conditions.  (3)  Stretch  of  the  cat's  neck  or  some  unknown  factor,  which  can  be 
altered  by  applying  a  muscle-tetanixing  current,  accounts  for  the  "concxisslon" 
produced. 

Meurohlstopathological  studies  were  done  on  serial  sections  of  the  brain 
and  cord  to  establish  the  site  and  degree  of  neural  damage  under  various 
experimental  conditions.  These  studies  are  discussed  in  Part  11  of  this 
report . 
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Frieda,  R.  1951  DAMAGE  OF  THE  BRAIN 

(Paper,  Symposium  On  Impict  Acceleration  Stress,  Brooks  Air  Force  Base 
San  Antonio,  Texas,  Novesd>er  27-29,  1961)  * 


/ 
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Fried*,  E.L.  1961  MECHANICS  GF  ACCELERATION  CONCUSSION 

(Paper,  Synpoalua  on  Impact  Acceleration  Streaa,  Brooke  AFB,  Texae,  Nov.  27-29, 

1961) 

ABSTRACT:  A  blow  accelerating  the  head  produces  an  abrupt  displacement  at  the 
cranio-certlcal  junction.  Such  a  displacement  results  In  a  characteristic  fiber 
lesion  at  the  ventral  circumference  of  the  first  segment  of  the  cervical  spinal 
cord  opposite  the  odontoid  process.  Thick  fibers  are  more  severely  affected 
than  thin  fibers.  The  distal  parts  of  the  fibers  undergo  Uallerlan  degeneration. 
Axonal  reaction  Is  found  In  the  nuclei  which  send  their  descending  fibers  through  . 
the  damaged  region:  the  reticular  formation  of  the  medulla  oblongata,  particularly 
Its  nucleus  glganto-cellularls ,  the  lateral  vestibular  nucleus,  to  a  smaller 
extent  the  red  nucleus,  and.  Inconsistently,  other  nuclei.  This  pathology  Is 
consistently  found  In  cats  which  received  a  blow  to  the  head.  It  shows  a  definite 
relationship  to  the  severity  of  symptoms  that  a  reasonable  estimate  of  the 
dur-!tlon  of  reflex  abrogation  can  be  made  without  knowledge  of  the  experimental 
data.  The  symptomatology  and  the  mechanical  forces  recorded  are  Identical  to  those 
generally  accepted  for  the  def Inltloilvpf  concussion. 

Because  of  ^hls  pathogenic  mechanism,  both  the  typical  symptomatology  and 
the  pathology  of  acceleration  concussion  can  be  reproduced  by  other  means  than  by 
applying  a  blo^'  to  the  head:  for  example,  cervical  stretch.  An  experimental 
analysis  of  the  various  mechanical  factors  Involved  reveals  that  stretch  and 
flexion  of  the  cranlocertlcal  junction  are  most  Important  for  the  mechanics  of 
concussion.  Dislocation  of  the  odontoid  process,  rotation,  and  herniation  of  the 
medulla  Into  the  foramen  occlpltale  are  not  of  critical  significance. 
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Frieda,  R.  L.  1961  EXPERIMENTAL  CCdICUSSION  ACCELERATION.  PATHOLOGY 
AMD  tCCHANICS. 

In  Arch  Neurol  (Chicago)  4:A49-A62,  April.  961. 
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Friede,  R.  L.  1961  THE  PATHOljOGY  AND  MECHANICS  OF  EXPERIMENTAL  CEREBRAL 
CONCUSSION.  (Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio) 

WADD  TR  61-256;  ASTIA  AD-266  210 

ABSTRACT:  A  blow  to  the  cat's  head  produces  an  abrupt  displacement  at  the  cranlo- 
cerv^rnl  Junction.  This  results  in  a  fiber  lesion  at  the  ventral  circumference 
of  the  spinal  cord  at  C-1,  opposite  the  prominence  of  the  odontoid  process.  Thick 
fibers  are  affected  more  severely  than  thin  fibers.  Axonal  reaction  Is  found  in 
the  nucleus  glgantocellularls  of  the  reticular  formation,  the  nucleus  vestibularis 
lateralis,  the  red  nucleus,  and  others.  All  these  nuclei  send  their  descending 
fibers  through  the  damaged  region.  Changes  are  consistent.  Intensity  Is  related 
to  the  severity  of  concussion  so  that  the  duration  of  concussion  can  be  estimated 
histologically  without  knowledge  of  the  experimental  data.  Tha  mechanical  forces 
used  to  produce  concussion  are  the  same  type  de.'^cribed  by  other  investigators. 

An  experimental  analysis  of  the  mechanical  factors  Involved  In  the  production  of 
damage  reveals  stretch  and  flexion  to  be  most  Important.  (AUTHOR) 


1,790 


336 


fri«d»an,  T.  4  E.C.  Ko«hl«r  195®  IHI  BBtXflTS  Of  SZKOLATIN*  PUfiimO 
ECdLIXiXIOM  PROnXXS  THB0UGH  m  OBSIGN  OF  MANNU)  FLIGUT  SYSTIHS . 

ili  lusEiM  Sfioiim  2i  AxiiUoa  193®.  rp.  277-2®!. 
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FrUoll,  A.  4  B.  C««««n  19S0  A  STUDY  Ot  BEHDREHACIC  RIB  fURXIMCS  PBODUrjED 

III  RATS  BY  AIR  BLAST. 

J.  Aviation  Med.  21(6);510-512,5?6. 

ABSTRACT:  Hcnorrtuiglc  rib  Barkings  have  often  been  obaerved  during  autopsy  on 
the  deflated  lungs  of  victlna  of  high  explosive  blast.  Interpretations  have 
been  stade  on  one  hand  by  considering  that  the  ribs  produce  shadows  and  on  the 
cthsr  hand  that  the  ribs  produce  intensified  daaage  when  they  are  forced  against 
the  lungs.  To  determine  definitely  between  these  alternatives,  a  technique  was 
developed  of  fixing  the  lungs  of  rata  in  their  inflated  state  after  blast  injury. 
These  fixed  lung  preparations  clearly  deaonatrate  that  the  hemorrhagic  bands  are 
under  the  ribs  and  are  oxist  narked  under  the  false  ribs.  Further,  a  freely 
anvable  disc  of  aetal  held  loosley  to  the  chest  wall  will  produce  intensified 
daasgu  under  it  rather  than  cast  a  shadow. 


1,792 

Frowal  1.,  and  C.  Fleury  1959  PHYSIOPAXHOLOGY  OF  MOTION  SICKNESS 
STUDIES  IH  THE  LlCEt  OF  US  THERAPY.  Schveix  Med  Wschr.  89:590-2, 
30  May  1959 
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Frucht,  A.H.  4  K.  Otto  1959  DRARTLOSE  UBESTRAGUNG  DES  EKG  MIT  TRANSISTOR- 
KLEIHSTSENDER  VOM  MENSCHEN  ODER  TIER  (Vlreless  Transmission  of  the  EXC 
of  Man  or  Anisul  by  Means  of  a  Miniature  Transistor  Transmitter) 

Pflug.  Arch,  gea.  Physiol.  (Berlin)  270(1);  82.. 
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Fryer,  D.I.  1961  THE  EFFECTS  DPOH  MAN  OF  EXPOSURE  TO  HIGH  RAM  PRESSURE  LOADS 
(RAF,  Institute  of  Aviation  Medicine,  Famborough)  FPRC  kept.  No.  1167, 
July  1961.  ASTIA  AD  267  789. 


ABSTRACT:  A  study  is  reported  of  hvnsan  tolerance  to  wind  blast,  or  ram  pressure 
using  a  rotating  bean  channel  underwater  centrifuge  system  with  specially 
constructed  seat  and  pylon  to  simulate  the  high  Q  loads  of  ejection  escape 
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in  eh«  air.  Daacrlptlons  art  given  of  the  dcalgn  and  construction  of  the  seat, 
restraint,  coanunicationa ,  breathing  gear,  and  inatruaentation  used  to  obtain 
physiological  and  aechanical  data  during  tha  tolerance  testing  experiments, 
laaulta  are  auanarixed  with  regard  to  tolerance,  alectrocardiograo,  intrathoracie 
and  abdominal  pressures,  trunk  thickness,  separation  loads  on  arms  and  legs,  and 
injuries.  (Author) 
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fryer,  D.  1.  1961 

OPERATIONAL  EXPERIENCE  WITH  BRITISH  EJECTION  SEATS.  A  SURVEY  OF  ICDICAL 
ASPECTS 

(Flying  Personnel  Research  Coomlttee,  Great  Britain) 

Rapt.  no.  FPRC-1166  July  ASTIA  AD  267  788 

ABSTRACT:  A  survey  is  presented  of  experience  in  the  emergency  use 
of  ejection  seats  of  British  design  and  manufacture.  The  escapes  and 
attempted  escapes  included  are  believed  to  constitute  a  complete  list 
of  ejections  from  aircraft  flown  by  the  Royal  Navy,  the  Royal  Air  force, 
the  ministry  of  Aviation  (formerly  Ministry  of  Supply),  and  the  British 
aircraft  ii  iustry  up  to  1st  July,  I960.  It  does  not  include  test 
ejections  carried  out  in  the  development  of  ejection  seats,  or  the  refer* 
ence  to  the  indications  for  ejection  and  the  mechanism  whereby  this  is 
executed  is  frequently  necessary,  the  priaery  aim  is  a  medical  survey 
of  the  difficulties  inherent  in  escape  by  this  means,  the  nature, 
causes  and  contributory  causes  of  injury  during  and  following  ajection. 
(Author) 
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frykholm,  A.  1952 
HASTIGHETER. 


(Rle 

Meddelanden  Fran 
In  Swedish. 


discussed  and  repress 
at  Mach  3.  At  this  s 
following  successive 
plane  would  progress 
of  the  head,  e.g.  towj. 


REAKTIONSTID  OCU  REAKTIONSFORMAGA  VID  FLTCNING  MED  HOGA 
■action  Time  and  Reaction  Ability  in  High  Speed  flight) 
f lyg-och  nava Imed Ic Ina ka  namnden  (Stockholm),  1(2): 4-8. 


ABSTRACT:  The  reaction  time  of  a  pilot  in  relation  to  the  speed  of  the  plane  is 


nted  graphically  for  the  hypothetical  case  of  a  plane  flying 
peed  the  process  o€  motor  reaction  can  be  divided  into  th« 
phases:  (1)  the  latent  period  (0.1  second)  during  which  the 
100  m. :  (2)  the  time  required  for  eye  adJustsMsnt  or  turning 
jard  a  suddenly  discovered  plane  (0.1  second),  during  which 
the  plane  would  progr^ess  an  additional  100  m.;  (3)  time  required  for  mental 
association  of  the  sejnsory  impression  (0.05  second),  during  which  the  plana  would 
progress  50  m.;  and  (4)  time  required  for  motor- react  ion  to  take  effect  (0.2 
secb'hd),  which  would  correspond  to  a  distance  of  200  m.  The  following  recommen¬ 
dations  are  made:  a  Conscious  effort  should  be  made  on  the  part  of  the  pilot  to 
avoid  movements  of  the  head  or  eyes  as  such  as  possible,  and  instrument  layout 
should  be  designed  accordingly;  aviatl'^n  cadets  should  be  taught  tbs  above  facts, 
and  "quick  seeing"  should  be  practiced;  only  individuals  with  short  reaction  and 
visual  adjustment  tisjes  should  qualify  to  pilot  high-speed  planes  (the  fact  that 
reaction  tixse  increases  with  increasing  age  should  be  borne  in  mind);  the  avoid- 
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•nc*  of  alcohol,  of  vltaaln~<iaflelant  food,  of  ovartiradneas  and  of  lack  of 
oxygon  should  ba  mandatory,  bacauaa  of  thair  retarding  affacta  on  vlaual  adjuaf 
■ant . 
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fujivara,  H.,  &  6.  Saga  1961  AMATGHICAL  AND  HISTOLOGICAL  STUDIES  ON  DOGS 

EXPOSED  TO  ACCELERATION  In  Abatracta  from  the  6th  Meeting  of  the  Japaneaa 
Aviation  Medicine  and  Paychology  Society.  Nihon  Koku  laaku  Shinrt  Gakkal 
kltoku  (Tokyo)  No.  11:2-3",  May  27,  1961 

ABSTRACT:  Ton  doga  died  after  being  expoaed  to  centrifugal  forcea  of  8  g  for  9 
■inutaa  and  10  g  for  12.5  minutea.  The  liver  waa  dark  red  in  color,  aometdiat  en¬ 
larged,  congeated  and  ahowed.aigna  of  narked  hemorrhage  under  mild  preaaure.  The 
adrenal  glanda  aho%wd  hemorrhage  and  congeation.  The  kidneya  were  alao  congeated. 
Tilaria  worma  were  found  in  8  of  the  doga.  The  lunga  were  reduced,  congeation 
waa  narked,  and  petechiae  and  emphyaema  were  preaent.  Hiatologically,  the  liver 
ravaalad  congeation  and  occaaionally  ahoved  thickening  of  the  vaacular  walla. 

The  kidnaya  ahowed  awclling  of  the  renal  tubulea,  and  both  the  cortex  and  medulla 
ware  auirkedly  congeated.  The  adrenal  glanda  exhibited  mild  congeation  and 
hemorrhage.  The  lunga  were  congeated  and  aaull  heoorrhagea  were  preaent  in  the 
bronchioli.  Hemoalderin  waa  alao  praaaat .  (Dr.  H.  Saiki) 


r,798 

Fukuda,  T. ,  M.  Hinokl,  &  T.  Toklta  1958  STATIC  AND  lONETIC  LABYRINTHINB 
awwTjrr  (FUNCTIONAL  DEVELOPMENT  OF  LABYRINTHINE  FUNCTION  WITH  ROTATORY 
TlAnmiS).  Acta  Oto-larvng.  49:467-477 


3.799 

Fukuda,  K. ,  T.  Toklda,  S.  Aoki  &  T.  Takeuchl  1959  JURYOKU  NO  llENKA  GA  KINKINCHO 
NX  OYOBOSU  EIXYO  (The  Effecta  of  Variationa  in  Gravity  on  the  Muacle  Tone) 
Nihon  Koku  Igaku  Shihri-Cakkai  Kiroku  (Tokyo)  7:  3,  May  1939 


ABSTRACT:  The  effecta  of  gravitational  changes  on  the  tonic  labyrinthine 
reflex  in  animala  were  atudied.  Animals  subjected  to  deceleration,  free  fall, 
and  motion  along  a  Keplerian  trajectory  were  observed.  The  effecta  of  an 
Increase  in  the  gravitational  forcea  were  atudied  employing  linear  and  rotational 
acceleration.  The  results  show  that  labyrinthine  control  neck  muacle  tonus  la 
affected  by  changes  in  gravitational  forces,  and  that  the  rotation  and  flexion 
reflex  of  the  neck  subsequent  to  unilateral  labyrinthectomy  is  abolished  under 
conditions  of  welghtleaaneaa  (during  free  fall,  Keplerian  trajectory)  to  the 
point  of  being  difficult  to  observe. 


1,800 


539  • 


Fulton,  J.  F.  1941  MCIWr  DBVILOPMEWTS  Dl  AVUTION  KEOICMI 
Hew  England  J.  of  Htdlclno  225(7) :243-268. 

ABSTFACTt  The  vcr  In  the  elr  hee  com  to  be  In  e  very  reel  eenee  e  phyelologle 
wer,  elnce  the  llaltetione  of  elr  coobet  et  the  present  tlsw  lie  acre  with  the 
pilot  then  with  the  plene. 

The  aore  Inportent  edvences  of  the  lest  two  yeere  relate  to  the  following: 
the  physiologic  effects  of  accaleretlon;  the  use  of  oxygen  et  high  altitudes; 
elr  embollsa  end  Its  prevention;  end  anoxia  of  the  adrenal  glands.  The  topics 
era  considered  In  this  order;  problene  of  pilot  selection  end  training  ere  not 
touched  on. 
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Fulton.  J.F.  1941  MEDICINE  AND  ADt  SUPBEMACY. 

J.  Maine  M.A..  33:201-210 

AESTRACT:  The  newer  con^at  planes  can  fly  higher  then  la  coapetlble  with 
health  or  life.  They  can  perfom  Mneuvers  causing  cencrlfuigal  forces  of 
such  Intensity,  that  blood  tends  to  be  drawn  Away  from  the  brain,  resulting 
In  transient  blindness  (blacking  out) 

To  maintain  the  body  at  high  altitudes.  Increased  secretion  of  adrenocortical 
extract  Is  essential.  The  problem  of  anoxia  and  adrenal  cortex  la  dlscuased. 

One  of  the  means  of  lessening  the  physiologic  effects  of  high  acceleration 
la  the  assumption  of  a  crouched  posture,  bringing  the  lower  extremities 
nearer  the  heart  and  thus  diminishing  the  length  of  the  hydrostatic  coIusa 
of  blood  subjected  to  acceleratory  force. 


1,802 


Fulton,  J.F.  1941  PNEUMATIC  AND  WATER  SUITS  AND  OTHER  AGENTS  DESICa(ED  TO 
COUNTERACT  ACCELERATION  IN  AIRCRAFT 

(Natlonel  Research  Council,  Committee  on  Aviation  Medicine,  Uashlngtpn,  D.C.) 
CAM  Rept.  No.  15,  22  July  1941 


ABSTRACT:  This  Is  a  brief  reviev  of  protective  devices  which  was  made  prelim¬ 
inary  to  the  consnencement  of  OSRD  research.  The  German  methods  of  combating 
"g"  are  sumnarlced.  It  la  recommended  that  the  effects  of  adrenal  cortical 
hormones  on  "g”  tolerance  be  studied  and  that  the  relative  merits  of  abdominal 
belts  and  pressurlied  leggings  be  determined,  it  is  also  suggested  that  a 
water  suit  be  pressurised  with  air  and  that  standards  of  service  testing  for 
acceleration  be  drawn  up. 
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fuUon.  J.f.  4M.V.  Thomar  1941  UMSOLVEM  NEUSOLOGIC  PKOB12KS' IN  MlLITAJiy 
AVUXIOM.  Xi^.  Aintr.  Haurol.  Aat.  67:112-115 


1,804 

Fulton,  J.F,  1942  BLAST  AND  COHClSSlON  IN  PUSKNT  VAB 
ttEE  IM-  i.  Itoli  226:1-8  *  "AB. 


1,805 

Fulton,  J.F.  1943  FISIOLOGIA  I  VOOS  EK  CRANDBS  ALTTTUDBS:  KMBOLlA  CASOSA  E 

8FEIT08  OA  ACELERACAO  (Physiology  snd  High  Altltuds  Flying;  With  Particular 
lafaranct  to  Air  Eabollsa  ard  Effacts  of  Accaleratlon) 

Riianha  Cllnlco-Clantlflca  (Sao  Paulo)  12:107-112;  1  March  1943. 

Bngliah  varslon:  ScUnca  95:207-212;  27  Fab.  1942. 
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Fulton,  J.F.  1948  AVIATION  MEDICINE  IN  ITS  PREVENTIVE  ASPECTS* 
AB. BMTffMCAt  SURYK*  (Naw  York:  Oxford  Unlvarslty  Prass,  1948) 


cormrs: 

iUtltuda  slcknast  and  acclimatisation:  tha  history  of  oxygan. 

Mcomprasslon  slcknass:  tha  ganasls  of  tha  tlssua  bubbla. 
nassura  cabins  and  axploslva  daconprasslon:  the  spring  of  tha  air 
Effacts  of  accalaratlon:  dim-out  and  black-out;  protect Iva  measures. 

Man  and  tha  rachlna:  problems  of  safaty  In  flight. 

Thasa  lactures  ara  devoted  chiefly  to  outlining  the  development  of  the 

physiological  effects  of  altitude  and  excessive 
gravitational  forces  upon  human  beings.  Mechanical  devices  and  other 

iJ?d«crIh  H*"  or  ameliorating  adverse  effects  from  these  causes 

ull  ^  Selected  results  from  research  carried  on  during  World 

^h.  Lt!.;  sutr'*"’  ‘^evefopment  of 
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Fulton.  J.R.  1942  PHYSIOLOGY  AND  HIGH  ALTITUDE  PLYING  WITH  PARTICULAR 
REFERENCE  TO  AIR  EMBOLISM  AND  EFFECTS  OF  ACCSIJBRAIIC«< . 
ficiinci  95:207-212 


1,808 

Furuy,  J.  A.,  &  R.  N.  Kr*ua  1962  A  CLINICAL  CLASSIFICATION  OF  VERTIGO 

(School  of  Aeroapaca  Medicine,  Brooka  AFB,  Texaa)  Review  7-61,  Apr.  1962.' 
ASTU  AD-287  069 

ABSTRACT:  A  aurvey  of  Che  literature  on  Che  etiology  of  vertigo  wes  made  to 
discover  alight  differences  In  the  described  syndrome  and  present  a  system  for 
the  clinical  classification  of  vertigo.  This  eyatem  la  needed  to  ensure  a 
sound  medical  Judgment  for  removing  an  aircrew  member  from  flying  If  he  has  a 
disorder  which  Is  Incapacitating  and  likely  to  recur  spontaneously  without 
warning.  While  aviator's  vertigo  la  not  likely  to  occur  except  under  condi¬ 
tions  of  reduced  visibility,  medical  vertigo  can  occur  under  any  conditions  and 
gives  Che  patient  a  sensation  of  whirling  or  a  sensation  chat  his  environment 
Is  whirling.  The  clinical  entities  fulfilling  these  conditions  Include 
epidemic  vertigo,  acute  toxic  labyrinthitis,  atypical  Meniere's  disease,  and 
pseudo-Meniere's  syndrome.  As  a  result  of  this  survey  a  clinical  classifica¬ 
tion  system  Is  suggested  based  on  anatomic  location  instead  of  etiology.  It 
classifies  vertigo  as  that  produced  by;  (1)  peripheral  vestibulopathy,  involve 
menc  of  Che  peripheral  anatomic  portion  of  the  vestibular  system;  (2)  central 
vestibulopathy,  an  Involvement  of  the  retro labyrinthine  central  anatomic  areas 
of  the  vestibular  system;  and  (3)  Idlopethls  vea tlbu lope  thy ,  in  which' vertigo 
la  produced  by  an  unknown  cause,  R.C.M. 


I. 


'l 
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C«bb,  J.  K.  1961  PROTKCnOH  OP  IHE  HKAD. 

!«<».  Med.  Aero  (Paris)  2:210-212,  Dac.  1961 


1,-10 

GabU,  W.  D.  &  P.  M.  Townsend  1963  AN  ANALYSIS  OP  CARDIOVASCUIAR  INJURIES 
RESULTING  FROM  ACCELERATIVE  FORCE. 

(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 
Bilton 'Hotel,  Los  Angeles,  Calif.,  April  29  -  May  2,  1963). 

ABSTRACT:  The  autopsy  protocols  of  approximately  3,400  victims  of  fixed  wing 
aircraft,  rotary  wing  aircraft,  and  parachuting  accidents  (accessioned  at  the 
Amed  Forces  Institute  of  Pathology)  were  surveyed  for  cardiovascular  injuries. 

In  tills  series,  442  cases  abo*«d  significant  cardiovascular  tra^jma.  These  cases 
were  analyzed  with  emphasis  being  focused  on  direction  and  magnitude  of  accelera¬ 
tive  forces,  sites  of  Injury  and  types  of  Injury.  A  statistical  sunsnary  of  the 
frequency  of  injury  in  a  particular  anatomic  location  was  prepared  from  the  data 
obtained.  This  material  serves  as  the  basis  for  a  discussion  of  the  pathogenesis 
of  specific  lesions  found  in  the  cardiovascular  system  following  accelerative 
force  application  and  provides  information  wh-'.ch  may  be  useful  in  the  design  of 
protective  devices.  (Aerospace  Med.  34(3): 255,  March  1963) 


1,311 

Ga<Jd,  Charles  W.  1962  CRITERIA  FOR  INJURY  POIENTIAL 
In;  Impact  Acceleration  Stress:  Proceediip^s  of  a  Symposium  With  a  Comprehensive 
Chronological  Bibliography .  (National  Academy  of  Sciences.  ?tacional  Research 
Council,  Publication  No.  977), pp.  141-144 

ABSTRACT:  Appraisal  of  injury  potential  of  automotive  accessories  n»ay  be 
attempted  through  several  methods.  One  me .hod  is  the  laboratory  evaluation 
which  establishes  a  load-deflection  curve  for  the  material  under  observatim. 
Interpretation  of  the  test  results  is  difficult  because  of  the  various  determin¬ 
ants,  both  superficial  and  real,  in  a  test.  Furthermore,  new  crireria  must  be 
developed  In  order  to  appraise  more  deep-seated  injury.  In  studying  more  complex 
situations  rigorous  analysis  is  not  possible  and  an  overall  eraphirical  function 
■ay  be  the  best  representation  available. 


1,812 
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Cagarin,  ¥«.  1961  MWKOAL  (*  FIEST  COSMDHMTT'S  FUCBI. 

niS  USSR  &  Eaat  Europa,  Ho.  72,  14  April  1961. 

ABSTRACT:  The  world's  first  coswonaut,  KaJ.  Turiy  Gagarin,  in  an  intarviaw 
widk  TASS  told  about  hiosalf  and  his  flight  into  outer  space  on  21  April  1961. 
The  Soriet  cosmonaut  said  that  when  weightlessness  set  in,  h-i  fait  axcellent. 
It  became  easier  to  do  everydiing.  'Vhile  in  the  state  of  weightlessness,  1 
ate  and  drank  and  everything  occurred  Just  aa  it  does  here  on  Earth.  I  even 
worked  in  that  condition — wrote.  Jotting  down  sy  observations,"  Gagarin  says. 
"1  was  convinced  that  weightlessness  does  not  at  all  affect  men's  fitness  for 
work.  The  transition  from  treightlessness  to  gravitation,  to  tiie  appearance  of 
the  force  of  gravity,  is  smooth."  (CARl) 


1,813 

Cagarin,  Y.,  V.V.  Psrin,  6  H.  Mielke  1962  GAGARIH,  PARIN  SPEAR  OH 
GDR  TELEVISION.  FBIS  USSR  A  EAst  Europe,  No.  73,  13  April  1962. 


ABSTRACT:  Gagarin  briefly  discusses  the  problems  of  cosmic  rays,  nutrition 
during  flight.  He  expresses  his  hope  for  the  cooperation  of  all  scientists 
in  the  research  on  space  flights.  Professor  Parin  disctiases  three  main  problcnd 
of  space  flights:  length  of  time  of  space  flights  is  becoming  longer  and  thus 
requires  a  very  cosiplex  closed  ecological  system;  the  danger  of  radiation;  and 
the  extended  effect  of  weightlessness  on  smn.  (CARI) 


1,814 

Gagge,  A.P.  1945  HUMAN  FACTORS  IN  AIRCRAFT  DESIGN. 

(U.S.  AAF-ATSC,  Engineering  Division,  Aero  Medical  Laboratory) 
TSEAL-3-3-695-53,  29  May  1945. 

See  also  Air  Surgeon's  Bulletin.  2(9):298'-301,  1945 

ABSTRACT:  This  paper  deals  with  all  the  problesM  of  human  factors  except  the 
question  of  design  arising  in  connection  with  Instruments  and  controls.  Such 
items  as  g  tolerances;  visual  acuity,  depth  perception,  ni^t  vision,  sound 
tolerance;  temperature,  altitude  tolerance,  and  space  requiremutts . 


1,815 

Gagge,  A.  P.  &  R.  S.  Shaw  1950  AVIATION  WDICINE 

In  Medical  Physics  (Chicago:  The  Year  Book  Publishers,  Inc.,  1950)  Vol  2, 
pp.  41-65. 


CaUdboa,  1,  1961  FSTCBOL061CAL  ISSTIK  OT  SOBJKCTS  WDEBCOUK:  ACCELERATIOH 

STSBSS 

In:  Kaporta  on  H\i— n  AccalTation  (Rational  Acadeay  of  Sciancaa,  Rational 
Raaaarch  Council,  Uaahlngton,  D.C.)  Publication  Ro.  901,  pp.  13-36. 

ASTU  AD  266  077 

ABSTBACT:  Tha  purpoaa  of  dia  taata  raportad  In  thia  papar  vaa  to  look  Into  tba 
taatlng  of  aubjacta  by  phyalologlcal  aiMl  paychologlcal  aathoda  with  a  wiew  to¬ 
ward  daf Inins  bbjactlvaly  tha  point  whara  a  glvan  aubjact'a  participation  In  an 
axparlaent  auat  and  laat  ha  auffar  panaanant  daaaga  from  continued  axposura  to 
accalaratlcn.  Tha  body  ayataai  aoat  llkaly  to  Halt  auch  aubjact  pa*  ticipaticn 
waa  tha  narroua  ayataa.  Tha  narwoua  ayataa  la  aoat  highly  auacaptlbla  to  tha 
rapaatad  bouta  of  anoxia  and  of  aachanlcal  trauma  exparlencad  by  aubjacta.  After 
coaplatlon  of  tha  experlaanta,  tha  author  racooBaended  that  all  cantrifxige  Inatall 
atlona  ihould  conduct  regular  andical  axaalnatlona  of  their  aubjacta,  with  ayataa- 
atlc  recording  of  ayaptoM  and  careful  follow-up  of  any  raportad  deficiency  of 
vestibular  and  other  functional  ayateas.  The  peripheral- lights  and  tha  auditory 
aaMrgancy  signal -response  testa  should  be  standardized,  and  installed  and  used 
In  all  centrifuge  ins ta Hat Iona.  Available  tests  for  brain  daaaga.  Including 
automated  Intalllganca  testa,  should  be  considered  for  possible  inclusion  as 
tests  by  each  centrifuge  Installation.  Tha  Committee  conducting  and  reporting 
these  tests  urges  laaediata  research  and  development  looking  toward  devising  a 
rational  practical  battery  of  tests  for  perfomance  under  centrifuge  stress. 

The  Coamittae,  or  one  Ilka  It,  should  continue  its  work  under  some  appropriate 
auspices. 


1,817 

Galadbos,  Robert  1961  TESTS  Ok  SUBJECTS  USED  IR  ACCELERATION  WORK. 

(Paper,  Panel  on  Acceleration  Stress  of  the  Armed  Forces -NRC  Committee  on 
Blo-Aatronautics,  6-11  March  1961,  NASA  Ames  Research  Ctr.,  Moffett  Field, 
Calif.) 


1.818 

ealkln,  A.  1958  THE  ROAD  TO  THE  STARS  (Doroga  k  Zvezdsm) 
Trans,  from  Krasnaya  Zvezda  (USSR)  25  Hov.,  1958. 

(Office  of  Technical  Services,  Washington,  D.C.) 

March  9,  1959  59-16327 


1,819 

Galkin,  A.  1959  DOROGA  K  ZVEZKAM  (Hoad  to  the  Stars) 
(Trans,  froa  Krasnaya  Zvezda  (USSR)  Hov.  25,  1958,  P.  3) 
(SLA  Translations  Center,  Chicago.  111.)  59-16327 
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Calkin.  A.M.,  A.K.  Kotova,  A.V.  Petrov,  at  al.  1958  ISSLEDOVAlfllA  ZHXZMEOEIATEL* 
MOSTI  ZHIVOTKYKH  PRl  POLETAlOl  V  CERKETICHESKIICH  KABINAXH  HAKET  DO  VYSOTT 
212  KM.  (STUDIES  ON  VITAL  FUNCTIONS  OF  ANIMALS  DURING  FLIGHTS  IN  HERMETIC 
CABINS  OP  ROCKETS  UP  TO  212  KM) 

In;  Preltntnary  Results  of  Sclantlf Ic  Researches  on  the  First  Soviet  Artificial 
Earth  Satellites  and  Rockets.  Articles  Kith  Section  of  I  G  Y  Prograa 
(Rockets  and  Satellites)  No.  1  (Moscov.  Academy  of  Sciences,  1958) 

Pp.  112-129.  JPRS 'DC-288:  5-28. 

ABSTRACT:  Medico-biological  Investigations  during  rocket  flights  into  the  atmos¬ 
phere  have  been  conducted  systematically  In  the  Soviet  Union  since  1949,  for  the 
purpose  of  studying  shlfcs  in  certain  physiological  functions,  vehavlor  of  the 
animals  during  flights,  and  any  bodily  changes  as  a  result  of  the  fUgfits.  In 
1957,  14  dogs  (only  5  dogs  are  listed,  alttwugh  some  were  flown  2  or  3  times)  were 
flown  In  pairs  (1  anaethetlzed,  the  other  normal)  In  hermetically  sealed  blopacks 
on  7  distinct  flights  to  altitudes  of  62  to  130  miles.  Ire-  and  post-flight  exam¬ 
inations  Included  blood,  chest  X-ray.  EKC.  blood  pressure,  respiration  and  pulse, 
urinalysis,  temperature,  and  body  weight.  Blood  pressure,  pulse,  and  respiration 
were  registered  during  3-hr.  training  periods  in  the  cabin  and  during  centrifuge 
training.  A  teleraetrlc  control  system  registered  the  compartment  shell  tempera¬ 
ture,  thermo Insula ting  lining,  and  barometric  pressure  Inside  the  cabin.  Physio¬ 
logical  functions  were  measured  by  means  of  plckoffs,  asipllfylng  units,  automatic 
pressure  devices,  electric  clocks,  and  automatic  optical  recording  devices. 

Motion  pictures  were  taken  at  intervals  during  flight.  The  state  of  the  physiolo¬ 
gical  functions  was  not  successfully  registered  during  all  parts  of  the  flight 
projectory.  Inasmuch  as  abrupt  changes  in  the  direction  of  action  G-stresses 
Interfered  with  instrument  operation  and  caused  sharp  animal  movements  which 
were  reflected  in  the  quality  of  the  recording*  Some  data  are  Illustrated, 
although  data  are  cited  for  determining  the  extent  of  experimental  successes. 
Conclusions  were  as  follows:  (1)  The  vitally  necessary  conditions  were  guaran¬ 
teed  by  the  hermetically  sealed  cabin.  (2)  Acute  disorder  In  the  physiological 
functions  did  not  occur,  and  no  postflight  changes  In  behavior  were  observed. 

(3)  The  pulse  and  respiration  rates  and  the  blood  pressure  of  the  conscious 
animals  increased  during  the  active  part  of  the  flights.  During  the  period  of 
dynamic  weightlessness  the  registered  physiological  parameters  were  maintained  at 
a  high  level  for  the  first  two  to  three  minutes,  with  a  tendency  to  decrease. 

The  physiological  indices  returned  to  their  original  level  within  4  to  5  mins, 
after  dynamic  weightlessness  had  begun.  In  the  anaesthetized  animals,  the  pulse 
race,  respiration,  and  blood  pressure  did  not  differ  from  their  original  values 
during  the  period  of  weightlessness.  (4)  The  recovery  sys  "i  guarantees  safe 
landing  although  additional  work  Is  necessary  to  Insure  stabilization  and  more 
favorable  deceleration  conditions  during  the  nose  sections'  fall  from  altitudes 

of  200  km  and  higher. 
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e«lkla,  A.  M.  tt  al  1958  ICDICO-BIOLOGICAL  RESEARCH  IN  ROCKETS; 

RESEARCH  Of  THE  UFE  ACTIVITT  OP  ANIHALS  DURING  FLIGHT  IN  HERMETICALLY 
SEALED  CABINS  OF  ROCKETS  OP  TO  A  HEIGHT  OF  212  KM:  RESEARCH  ON  THE  LIFE- 
ACnVITT  OP  ANIMALS  DURING  FLIGHTS  IN  THE  EERICTICALLT  SEALED  CABINS 
OP  ROCKETS  OP  TO  AN  AITITUDB  OP  110  KM. 

Trana.  of  aono.  Praltalnary  Raaults  of  Retearch  by  Meana  of  the  First 
Bowlot  Artificial  Earth  Satalltea  and  Rockets.  Moscow,  1958.  p.  109-149. 
(Offica  of  Tachnlcal  Sanrleas,  Hashln^con,  D.C.) 

1959  59-22466 

ABSTRACT:  A  datailad  account  is  given  of  the  c%bin  arrangeaents  and  of  Che 
inatmaanta  devised  for  recording  physiological  ^ca,  together  with  the  results- 
ohtaiaad  daring  the  actual  flight  of  dogs. 


1,822 


CMhle,  J.  L.,  and  R.S.  Shaw  1947  PRELIMINARY  OBSERVATIONS  ON  DOGS 
SUBJECTED  TO  NEGATIVE  "G"  Federation  Proc..  6(1); 109,  March  1947 


ABSTRACT;  To  gain  knowledge  of  pathology  resulting  from  negative  g,  anesthe- 
tlaed  dogs,  harnessed  on  the  humiua  centrifxige  in  the  "head  out”  position, 
were  given  consecutive  two  adnute  runs  at  7  g  (negative) 


1,823 

Ca^la,  J.  L.,  Jr.  A  R.  S.  Shaw  1947  PATHOUXTT  IN  DOGS  EXPOSED  TO  NEGATIVE 
ACCELERATION. 

CQSAF,  Aero  Med.  Lab.,  Wright  Field,  Dayton,  Ohio)  Rept.  TSEAA  695-74B. 
18  Aug.  1947. 


1,824 

CaaAle,  J.  L. ,  R.  S.  Shaw,  Otto  Gauer,  &  J.  P.  Henry  July  1948  PHYSIOLOGICAL 
CBAIKSS  DURING  NEGATIVE  ACCELERATION.  MCREXD-695-74L,  25  July  1948 


ABSTRACT:  Prom  the  experiments  conducted  in  the  Aeromedical  Laboratory,  it  was 
concluded  that  cerebral  symptoms  occurring  at  low  levels  of  negative  acceleration 
lasting  only  10  to  15  seconds  in  the  range  of  3  to  5  g  may  be  due  to  changes  of 
reflex  origin  and  not  to  intracranial  hemorrhage. 


G«ai>le.  J.L. .  S-S.  0.  G«u«r  &  J.P.  Henry  1948  STUDIES  OP  THE  PATHOLOGICAL 

PHYSIOLOGY  OF  NEGATIVE  'V;"  IN  ANIMALS  AND  MAN 
Fed.  Prbc.  7;  40. 


ABSTRACT:  Increased  pressure  In  the  veins  of  Che  head  froa  negative  acceleration 
causes  congestion  and  eventually  petechial  heisorrhages  in  the  conJuncCivae  and 
in  the  mucous  membranes  of  Che  accessory  sinuses  and  middle  ear.  The  vessels  df 
the  brain,  surrounded  by  incompressible  media  in  the  "closed  box"  of  Che  skull, 
do  not  rupture  from  short  exposures.  However,  two  subdural  hematomas  were  observed 
in  ten  animals  given  four  two-minute  exposures  to  accelerations  of  negatlva  7  g 
repeated  at  short  intervals.  The  Increasedvenous  pressure  also  causes  edema  in  the 
cephalad  portions  of  the  body  with  a  retrobullar  edema  which  may  cause  diplopia 
in  huDians.  If  the  exposure  is  prolonged  for  more  than  five  seconds,  evidence  of 
heart  and  central  nervous  system  disturbance  are  seen.  Electrocardiograms  usually 
show  bradycardia  in  both  animals  and  humans.  All  degrees  of  heart  block  and 
various  types  of  ectopic  rhythms  occurred  in  the  dogs  and  interstitial  oiyocardial 
heatorrhages  were  occasionally  demonstrated.  Blood  pressure  recordings  from 
animals  and  humans  manifesting  these  'Sragal  effects"  show  a  fall  in  arterial 
and  a  rise  in  venous  pressure  causing  a  reduction  in  the  arterio'-venous  differentiAl 
presaure. 


1,826 

Ga^le,  J.  L.,  Jr.,  A  R.  S.  Shaw  1948  ANIMAL  STUDIES  CW  IMPACT  NEGATIVE 
ACCELERATION  (Air  Material  Command,  Vright.-Patterson  AFB,  Ohio)  Rept . 
Mo.  MCREXD-695-74G;  ASTIA  ATl-52  685 


ABSTRACT:  An  investigation  was  made  cf  effect  or.  degs  of  higli  values  of 
negative  accelerations  of  brief  duration  such  as  would  be  encountered  in  escape 
from  aircraft  by  downward  seat  ejection.  Thirteen  dogs  were  exposed  to  negative 
acceleration  by  means  of  drop  tests  from  a  30  ft.  tower,  ejection  from  a  horizon¬ 
tal  catapult,  or  up  the  100  ft.  ejection  seat  tower.  The  magn^ude  of  the  nega¬ 
tive  accelerations  ranged  from  11  g  to  50  g,  and  the  durations  from  0.04  to  0.3 
secs.  Minor  ip juries  resulted  from  these  exposures,  but  no  serious  irreversible 
or  fatal  injuries  were  observed,  and  there  was  no  evidence  of  brain  injury. 

This  information  cannot  be  applied  to  humans  until  experiments  have  been  per¬ 
formed  with  animals  of  anatomical  dimensions  sisd.lar  to  humans. 
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Gamble,  J.  L.  ,  R.  S.  Shaw,  J.  P.  Henry,  A  0.  H.  Gauer  1949  CEREBRAL  DYSFUNCTIW 
DURING  NEGATIVE  ACCELERATION .  J.  Appl.  Physiol.  2:133-140. 

ABSTRACT:  Six  humans  were  studied  in  the  upright  seated  posturT  during 

exposure  to  headward  centrifugal  forces  up  to  3  g  in  intensity.  Electro¬ 
cardiograms  were  taken  and  arterial  and  venous  blood  pressures  recorded  at 
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l«v«l.  Doga  and  rabbits  vara  axpoaad  to  accelerations  up  to  7  g  In 
intensity  and  2  ainutes  in  duration.  Elactrocardiograass  and  alectroancap- 
halpgraas  and  arterial  and  venous  pressures  vere  recorded.  The  electrocardio- 
grans  shoved  v.tgus  block  vith  surked  bradycardia  and  periods  of  asystole. 
Blactrocncephalograas  taken  iaawdiately  after  negative  acceleration  revealed 
abnormal  vavcs  suggestive  of  brain  disturbances. 

The  arterio'venous  pressure  differencials  in  both  men  and  animals 
pointed  to  a  decreased  brain  perfurion  pressure  and  it  is  concluded  that 
cerebral  symptoms  occurring  at  levels  of  hcadvard  centrifugal  force  in  the 
renge  of  3  to  5  g  may  be  due  to  cl^angcs  of  reflex  origin.  These  disturbances 
could  result  from  the  marked  carotid  sinus  stisailacion  that  accompanies  Che 
increase  in  blood  pressure  at  head  level. 


1.828 

Gamble.  J.L.  1949  CEREBRAL  DTSFUNCTION  DURING  NEGATIVE  G. 
1.  AppI.  Physiol.  2:133-140,  Sept.  1949. 


ABSTRACT:  Six  humans  vere  studied  in  the  upright  seated  posture  during  exposure 
CO  headvard  centrifugal  forces  up  to  3  g.  Electrocardiograms  vere  taken  and 
arterial  and  venous  blood  pressures  recorded  at  head  level.  Dogs  and  rabbits 
vere  exposed  to  accelerations  up  to  7  g  and  tvo  minutes  in  duration.  Electro¬ 
cardiograms  and  electroencephalograms  and  arterial  and  venous  pressures  vere 
recorded.  The  elecCrocardlograzas  shoved  vagus  block  vith  marked  bradycardia 
and  periods  of  asystole.  Electroencephalograms  taken  immediately  after  negative 
acceleration  revealed  abnormal  vaves  suggestive  of  brain  disturbances. 

The  arteriovenous  pressure  differencials  in  both  men  and  animals  pointed  to  a 
decreased  brain  perfusion  pressure  and  it  is  concluded  chat  cerebral  symptoms 
occurring  at  levels  of  headvard  centrifugal  force  in  the  range  of  3  to  5  g  may 
be  due  to  changes  of  reflex  origin.  These  disturbances  could  result  from  the 
marked  carotid  sinus  stisulaCion  that  accompanies  the  increase  in  blood  pressure 
at  head  level.  CJ.  AvUtion  Med.  22:81,  1951) 


1,829 


Gaaov,  G.  1%2  GRAVITY 

(Nev  York:  Doubleday  &  Company,  Inc.,  1962)  (paperback) 

SUMMARY;  This  publication  is  one  of  the  Science  Study  Series,  Intended  for  the 
layman  or  secondary  school  student,  and  vritten  by  Dr.  Gaaov,  Professor  r. 

Physics  at  the  University  of  Colorado.  Ten  chapters  contain  the  follovi.ig  topics 
"Hov  Things  Fall,  The  Apple  and  the  Moon,  Calculus,  Planetary  Orbits,  The  Earth 
as  a  Spinning  Top,  The  Tides,  Tritxsphs  of  Clestial  Mechanics,  Escaping  Gravity, 
Einstein's  Theory  of  Gravity,  and  Unsolved  Problems  of  Gravity  (Gravity  and 
Quantxim  Theory ,  Antigravity)  .  157  pp. 
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1,830 

Gandclot,  H.K.  &  P.C.  Sktt.l«  1962  CONSIDESATIONS  IN  CIASR  ENERGY  ABS08PTI01I 
IN  M,K.  Cragun,  «d.,  The  Fifth  Stapp  Autoniottve  Crash  and  Ftald  Deiaonatratlon 
Conference.  14-16.  Sept.  1961.  Pp.  291*224 


l.'Ol 

Cant*.  K.  P..  ed.  1959  MAN  IM  SPACE;  THE  DNITEO  STATES  AIR  FORCE  PROGRAM  FOR 

DEVELOPING  THE  SPACECRAFT  CRe.v7"  - - - 

(Nev  York:  Ducll,  Sloan,  and  PaarCa,  1959). 

ABSTRACT:  Concenta  Include;  **The  Thraahold  of  Space";  'Tron  Aviation  Medicine 
to  Space  Medicine";  "Basic  Factors  In  Matmad  Space  Operations";  "Bloa«dlcal 
Aspects  of  Space  Flight";  "Biodynaaics  of  Space  Flight";  'The  Engineered  Environ* 
aent  of  the  Space  Vehicle";  "Huaan  Perfdraance  in  Space  ";  'Velghtlessness"; 
'Observation  in  High -Altitude,  Sealed-Cabin  Balloon  Flight";  "Experls^ntal 
Studies  on  the  Conditioning  of  Man  for  Space  Crews";  'Yscape  and  Survival  During 
Space  Operations";  'Tlae  Dilation  and  the  Astronaut";  "The  Spiral  Toward  Space"; 
"Human  Factors  Support  of  the  X-13  Program";  "The  D.  S.  Air  Force  Hu^n  Factors 
Program";  "Blueprint  for  Space";  and  "The  Military  Impact  of  Manned  Space 
O^ratlons". 


1,832 

Garbell,  M.A.  1960  SOVIET  RESEARCH  ON  OiAVITATION :  AN  ANALYSIS  OF 

PUBLISHED  LITERATURE.  (Science  and  Technology  Section,  Air  Information 
Division,  Library  of  Congress,  Washington,  D.C.)  Rept.  No.  AID  60-61, 
Oct.  1960.  ASTIA  AD  246  700. 


ABSTRACT:  A  survey  is  given  of  Soviet  research  in  the  field  of  gravitation 
with  a  comparison  of  Soviet  and  Western  research.  The  appendix  contains  a 
translation  of  K.P.  Scanyu’xovich' s  "The  Problem  of  the  Physical  Nature  of 
Gravity."  A  correlation  Is  Included  of  Stanyukovich's  public  statements  on 
weightlessness  with  views  expressed  by  other  Soviet  scientists. 


1,833 


Garber,  T.  B.  1958  ON  THE  ROTATIONAL  MOTION  OF  A  BODY  RE-ENTERING  THE  ATMOS 
PHERE,  (Rand  Corp . ,  Santa  Monica,  Calif.)  Rept.  No.  P-1407;  19  June  1958 

ABSTRACT:  A  formulation  of  the  exact  equations  of  motion  of  a  body  acted  on  by  aens 
dynamic  and  gravitational  forces,  using  inertial  axes  fixed  in  a  spherical,  nonm- 
tating  earth.  After  considering  the  nature  of  a  typical  re-entry  path, 
equations  of  motion  are  linearised.  Solutions  of  the  linearised  equations  are  then 
obtained  by  the  use  of  a  modified  HKBJ  approximation  method. 
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1,854 

terd,  P.  V.,  L.  B.  Cochran,  fc  M.  I.  Norsvorthy  1955  C  x  TXMB  FLIGHT  PATTSBHS 
XR  TBI  MAHZUVB&S  AS  FLOW  IM  AOVAMCBD  TRAINING  UNITS  300  AND  301 . 

(R«val  School  of  Aviation  Madiclna,  Pantacola,  Fla.)  Pro j .  HR005. 15*0100. 
1.5. ,  21  Fab.  1955 


1,S3S 

Carrill,  l.A.  4  F.V.  Snydar  1957  PBILIMINART  STUDY  OF  AUtCUW  T0USAMC8 
TO  LOW-FREQUENCY  VERTICAL  VIBRATION. 

(Boains  Alrplana  Coapany,  Wichita  1,  Kanaas)  Docuaant  No.  D3-1189, 

Isava  Ho.  36.  Contract  No.  AF  34(601)-297S 

ABSTRACT:  Fiva  aircravaan  wara  aubjaetad  to  vartical  hanaonic  ant  Iona  of 
fra<iuanciaa  ranging  froa  3  to  30  cpa  with  input  accalerationa  ranging  to  a 
aaxiaua  of  ovar  2.5  g.  Tha  aubjectiva  judgaenta  of  the  effect  of  the  vibrationa 
on  tha  aircrawaen  wera  reportad  by  thaa  in  tenaa  of  a  S-point  scale.  Tha  reaulta 
of  tha  eubjactive  Judgaient  teata  indicate  that  aircrevi&en  are  able  to  tolerate 
unexpectedly  high  levels  of  vibratory  acceleration  for  relatively  short  periods 
at  the  frequencies  explored.  Transniasability  of  vibration  from  supporting 
structure  adjoining  the  seat  to  Just  under  the  body  of  the  seated  airman  varied 
with  frequency.  Generally,  the  higher  frequencies  were  transmitted  with  a 
greater  loss  in  amplitude  of  vibration  (or  g's)  than  were  the  lower  frequencies. 

Tha  same  aircrcwmen  performed  a  tracking  task  while  being  subjected  to  vibration 
of  various  amplitudes  and  frequencies.  The  magnitude  and  duration  of  error  in 
tracking  was  electrically  integrated  to  produce  a  comparable  score  for  each 
vibration  condition.  It  was  tentatively  found  that  there  were  statistically 
significant  decrements  in  performance  under  vibration  conditions  which  were 
Judged  to  be  nearly  "intolerable."  In  addition,  there  were  some  notable 
Individual  differences  in  response  to  the  various  vibration  conditions. 


1,836 

Carrote  Vega,  M.  1942  ENFERNEDAD  DB  LAS  ACSLERACIONES  DB  LOS  AVlADORES. 
(ACCELERATION  DISEASE  OF  AVIATORS).  Medicina  (Madrid)  10: 330-337 
April  1942. 


L.837 

Sarrow,  J.S.  1960  POSITIVE  ACCELERATION  AND  THE  RELEASE  OF  ANTI- 
DIURETIC  HORMONE  IN  MAN.  (RAF,  Institute  of  Aviation  Medicine, 
Famborough)  FPRC  1129,  Nov.  1960.  ASTIA  AD  257  043 


ABSTRACT:  Three  normal  experienced  centrifuge  subjects  were  m.iintained 
with  a  water  load  of  250  ml.  for  three  hours.  At  the  middle  of  this  period 


-  351 


thay  war*  axpotad  to  2  g  poaltlv*  for  ton  olnutoa.  Ono  aubjact  alwaya  had 
an  antldiuraa:.a,  ooa  navar,  and  ona  aoaMtlnaa.  Tha  raaaona  for  thla  ara 
dlacuaaad.  Tha  ratantion  of  watar  waa  ahowa  to  ba  an  affact  of  tha  ralaaaa 
of  about  100  nilliunita  of  antidiuratic  honaona;  tbara  waa  alao  a  tranalant 
ratantion  of  aollda,  aodluai  and  potaaaiua,  but  thla  la  not  an  antidiuratic 
honaona  affact. 


1,838 

Garaaux,  P.  1935  RESULTS  OP  THE  EXPERIMENTS  ON  THE  12TH  AND  17TH  OF  JULY 
1918  rR0M"THE  ACTION  OP  CENTRIFUGAL  PORCE  IN  DOGS".  (Expar.  Sanr.  Tach. 
Sect.,  Mint.  Aaronauc.,  Office  of  Minlat.  of  War,  Paris,  1918),.  (In 
Schubert,  G.,  Phvaloloala  des  Menachen  in  Plugaeug)  (Barlln:  J.  Springer, 
1935). 


1,839 

Garsaux,  MaUssex  &  Touaaalnc  1926  SUR  LE  VERTICE  DE  ROTATION  (On  The  Vertigo 
Of  Rotation) 

C  T.  Acad  Scl.  Parla  182:236-238 


;.,840 

Garsaux  &  Strobe  1932  SES  KFFETS  SUR  L 'ORGANISMS  (Its  Effects  on  tha  Orga^sn) 
Revue  aeronautlque  Internationale  (Parla)  2(6):  A67-475,  Dec.  1932. 


1,841 

Gartmann,  H.,  ed.  1952  RAOMFAHRT-TORSCHUNG  (Space  Travel  Research) 
(Munich:  R.  Oldenbourg,  1952) 


ABSTRACT:  Five  contributions  by  different  authors  are  Introduced  by  a  short 
preface  by  H.  Gartmann.  The  contributions  arc  (1)  Willy  Lay,  Tha  History  of 
Idea  of  Space  Travel;  (2)  Professor  Dr.  W.  Schaub,  The  Hathaaatlcal  basis  of 
Space  Flight;  the  Two-bedy  problem  and  the  Solvable  Cases  of  tha  Three-body 
Problem;  (3)  R.  Engel,  Dr.  U.  T.  Bodewadt,  &  K.  Hanlsch,  The  Satellite  Stati 
(4)  Professor  H.  Oberth,  Stations  In  Space;  (5)  Professor  Dr.  H.  von  Dlrlnga^< 
Medical  Problema  of  Space  Travel.  The  book  ends  with  sosii  notes  about  tha 
aatronautical  Societies  existing  In  1952,  and  the  1.  A.  F.,  by  B.  H.  Eolla, 
a  bibliography  of  space  travel  from  1919.  (CARI) 


tha 
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tertMnn,  H.  1957  WW  DWLIHITED 

(R«w  York:  P«nth«on  Booka,  1957) 

ABSTRACT:  Prorldaa  Inforaatloa  for  eh«  layaon  on  aoaM  of  th«  payehophyalologlcal 
•tr«ss««  ann  may  «xp«et  In  spneo  flight. 


1,843 


Caapa,  P.  1953  PROBLEMES  PHYSIOLOGiqUES  POSES  PAR  L'ASTRONAUTIQUE  (PHYSIOLOGICAL 
PROBLEMS  POSED  BY  SPACE  PLIGHT) 

Rav.  path,  gan.  co«p.  53:  1485-1503 
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Gatland,  K.H.  1952  DESIGN  FOR  ZERO  G:  A  MAN  CARRYING  ROCKET  FOR 
PHYSIOLOGICAL  RESEARCH  IN  NEAR  SPACE. 

Pltaht  (London),  61:774-775,  779,  27  June  1952. 


ABSTRACT:  The  plans  for  a  man-carrying  rocket  presented  by  R. A. Smith  and  H.B. 
Rpss  of  Great  Britain  in  1946  are  discussed.  The  rocket,  which  would  be 
propelled  by  compressed  air  and  alcohol,  would  have  no  tail  fins.  Its  initial 
thrust  would  be  60,000  lb.,  its  initial  acceleration  9.8  ft/sec^  (after  110 
seconds,  the  effective  acceleration  wuld  be  2  g).  An  automatic  device  would 
keep  the  rocket  under  control  in  case  the  pilot  would  black  out.  The  essential 
feature  of  the  missile  would  be  its  detachable  cabin  unit,  Jettisoned  by  an 
automatic  compressed  air  device  shortly  before  peak  altitude  would  be  reached. 
The  cabin  would  descend  by  parachute.  While  outside  the  effect  of  the  gravita¬ 
tional  pull  of  the  earth,  various  degrees  of  "weight"  of  the  pilot  may  be  attain 
ad  by  an  axial  spin  imparted  on  the  cabin  by  small  peroxide-permanganate  motors 
firing  tangentially  at  right  angles  to  its  main  axis.  The  range  of  the  rocket 
has  been  calculated  to  be  200  miles,  but  180-190  miles  is  considered  the  limit 
of  safety.  (Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine 
Bibliography)  (Technisch  Documentatie  en  Informat ie  Centrum  voor  de  Krijgsraacht, 
den  Haag,  Netherlands)  Rept .  No.  TDCK-16903;  ASTU.,  AD-227  317;  Feb.  1959) 


,845 


Catland,  K.  W.  4  A.  M,  Kunesch  1053  SPACE  TRAVEL 
(New  York:  Philosophical  Library,  1953) 


553 


1,346 


Gatland,  K.W.  1954  PROGRESS  TOWARDS  ASTR<»iAOTlCS 

Journ«I  of  the  British  IntarpUnaterv  Society  ,13(3):  142>166,  my  1954 


ABSTRACT:  Review  of  echleventente  end  opinions  recorded  in  1949  end  progress 
aede  by  1954;  eerodynemic  reseerch  techniques  developed  in  United  SUtcs; 
specific  reseerch  sircrsft  described;  design  of  pressure  suits;  huasn  centrifuae 
reseerch  in  high  stBOsphere;  end  guided  missiles. 


1,847 

Get  lend,  K.  W,  1958  ASTRfWAUTlCS  IH  AlCTERDAM 
Flight  74:434-435, 

ABSTWCT:  Brief  sumosries  of  some  of  the  pspers  reed  st  the  Ninth  lAF  Congress 
25-30  Aug.  1958.  For  snother  brief  report,  see  Aeroplsne.  95:389,  Sept.  1958. 


1,848 

Get  lend,  K.  1959  MAN  INTO  SPACE. 

Rovsl  Air  Force  Flying  Rev..  14(9):23-25 


ABSTRACT:  Reviews  United  Ststes  end  Russisn  schievements  in  specs  flight  in 
putting  snimsls  into  spsce  (monkeys  end  mice  in  Aerobee  rockets  in  1952; 
idiite  nice  in  Thor-Able  rockets;  Gordo,  the  squirrel*monkey,  in  s  Jupiter 
nose-cone  in  1958;  end  the  dog,  Lsiks,  in  Sputnik  II  in  1957).  Reviews 
specif icst ions  for  the  psylosd  of  the  projected  Mercury  cspsule. 


1,849 

Gstllng,  F.  P.  et  el  1959  TRENDS  IN  NAVAL  AVIATION  INJURY  PATTERNS. 

(Aero-Medicsl  Dept.  U.  S.  Nsval  Avistion  Ssfety  Center)  Rept.  No.  AM-3-59. 

CONCLUSIONS: 

1.  Neither  techniques  nor  equipment  hsve  been  sble  to  ellainst^  the  lethel 
chsracter  of  Nsval  aircraft  accidents  or  prevent  them  from  growing  proportion¬ 
ately  sure  lethal  with  the  passing  years. 

2.  If  the  forces  Involved  in  Naval  sircrsft  seclients  are  sufficient  to 
inflict  an  injury  upon  the  personnel,  the  chances  ere  s’  out  even  that  the  injury 
inflicted  will  be  a  fatal  one. 
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Gatling,  frank  P.,  B.  M.  Vurzal,  J.  H.  Britton  1959 

TBEMDS  IM  HAVAL  AVIATION  INJURT  BATTB8NS 
Bant.  no.  AM-3-59  Juna  ASTU  AD  227  326 

(Naval  Aviation  Safety  Canter,  Norfolk,  Va.) 


ABSTBACT:  Data  fro*  the  Naval  'Aviation  Safety  Center  vere  accuaulated  froai 
accident  reporta  froa  the  cloae  of  World  War  II  (1946)  through  1958.  The 
data  vara  axaainad  and  tabulated  by  specific  accident  type,  phase,  and 
daaage  clasaif ications  in  current  use  at  the  Safety  Center.  Corresponding 
tables  were  constructed  for  fatal  injuries.  In  addition,  the  data  were 
developed  for  bailouts  and  ejections  and  their  related  injury  patterns. 

Taking  the  data  in  their  entirety,  they  indicated  that  there  has  been 
a  gradual  shift  over  the  years  in  the  aircraft  accident  pattern.  For 
instance,  changes  in  the  type  of  accidents,  the  phases  in  which  they  begin, 
the  Bethoda  of  escape  and  so  forth,  are  occurring.  Perhaps  because  of  a 
universal  inability  to  develop  a  satisfactory  classification  system,  inade¬ 
quate  reporting  procedures,  or  perhaps  because  it  does  not  exist,  practic¬ 
ally  no  shifting  is  discernible  in  the  patterns  of  injury,  with  one  exception. 
This  exception  has  been  the  steady  increase  in  the  proportion  of  fatal 
injuries  which  has  grown  steadily  over  the  years  in  Naval  Aircraft  accidents. 
(ADTBOB) 


1,851 

6a ty.  Jack  1958  uOW  TO  SUBVIVB  A  FORCED  LANDING 

U.S.  Arwr  Aviation  Diaeat  4:39-41. 


1,852 

Gauer,  0.  1938  DIE  ATEMMECHANIK  jCNTER  BESCHLEUNIGUNG  (Mechanism  of  Respiration 

During  Acceleration) 

LuftfahrtsBdizin  2:  291-294 

See  also:  (Dept,  of  the  Air  Force)  German  Avia.  Med..  World  War  II.  Vol .  I 


1,853 


Gauer,  0.  1938  KREI5LADF  UND  FLIEHKRAFTE  (Circulation  and  Centrifugal  Forces) 

Luftfahrtmedizinirche  Abhandlungeri  (Leipzig)  2:  99-102. 


1,854 


Gauer,  0.  1938  ATMUNG  UND  BESCHLEUNIGUNG  (Breathing  and  Acceleration) 

Luftfahrtnedizinische  Abhandlungen  (Leipzig^  2:  190-191. 
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1939  DBKl  DQ>  KUSTEH  SIAHD  XMOl  MsniT JtTBrrciTMr!<;ynBgnin|ify  pfn 

LUrifAHBIMBDIZIM  (Concerning  th«  Most  Enenat  Dnvnlopaentn  in  Accnlantion 
Insnnrch  in  Aviation  Medicine) 

PtBtfChc  Militerarxt.  (Berlin)  4:497-505. 


1,856 

Cmer.  0.  &  S.  Ruff  1939  DEB  BBTR4CL1CHKEITSCRENZZM  FDR  FLIEHKRAFTS 
IM  RlCarDHG  RDCKZH-BRDST.  (The  Ltnita  of  Tolerance  for  Flying  Straaa 
in  the  Transverse  Direction)  Luftfahrtnedlxln  3:225-230 


1,857 

Gaosr,  0.  &  S.  Ruff  1939  DIE  ERTRAGUCHEEITSGREMZEH  FDR  FLTEHKRAFTE  IH 

RICHTUMG  ROCKEN-BRUST.  (The  Lisdts  of  Tolerance  for  Flying  Stress  in  the 
Transverse  Direction) . 

Luf tfahrtaedizin  3: 225-230 

ABSTRACT:  Hunan  subjects  can  tolerate  for  longer  periods  (nore  than  30  seconds) 
transverse  flying  stress  fron  back  to  chest,  corresponding  to  centrifugal  accel¬ 
eration  of  8-10  g.  The  subjective  synptons  are  so  slight  that  it  appears  likely 
that  this  limit  might  be  considerable  exceeded,  especially  for  short  periods. 
Prolonged  centrifugal  tests  above  8  g,  petechial  hemorrhages  appears  in  the 
ocular  conjunctive  which  disappear  after  two  days.  The  degree  of  tolerable  trans¬ 
verse  stress  in  the  back-chest  direction  depends  largely  upon  the  condition  of 
the  substrate  upon  which  the  body  rests  and  upon  the  construction  of  an  apparatus 
giving  reliable  support  to  the  head  at  onset  of  acceleration  and  preventing 
injury  by  knocking  against  other  structures.  (J.  Aviation  Med.  10(3): 156). 


1,858 


Gauer,  0.  1939  LEISTDNGSGRERZEN  OES  ORGAHISMDS  IM  SCHRELLFL0G2ZDC  (Perfor¬ 

mance  Limits  of  the  Organism  in  the  Highspeed  Aircraft) 

Klinische  Wochenscfarlf t  (Berlin)  18: 139-140. 


1,859 


Gauer,  0.  &  Hubertus  Strughold  1943  RDEWTGEMCINEMATOGRAPHY  IN  THE  SERVICE  OF 
PHYSIOLOGICAL  ACCELERATION  RESEARCH  (ROENTGENKINEMATOGRAPHIE  IM  DIENST 
DER  PHYSIOLOGISCHEN  BESCHLEDNIGUNGSFORSCHDNG  ) 

ASTIA  ATI  76  123 
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Cauer,  O.R.  &  H.  Vleckert  1944  DBS  ELEXTBOKASDIOGBA)#!  DBS  MEKSCHEH  BEI 
FLIEUICRAFTUXRICDNG  (The  Blcctrocerdlogrea  of  Man  During  the  Effect  of 
Centrifugal  Force) 

Luftfahrtatedlrln  9:  121 


1,861 


Cauer.  O.H.  1944  FLIEHTBAFTnciBACLlCHniT  BEI  SAOEESTOFFASGEL  (Centrifugal 
Force  Endurance  During  Lack  of  Oxygen) 

Luf tfahrtMedlxln  9:  104 


1.862 

Cauer,  O.H,  1944  »C>»TCE10CINEMATOGaAPHISCHE  DARSTELLUNG  DER  FLKHKRAFTWTRIOJNG 
^gocQtgenclneaatography  Preacntation  of  the  Effects  of  Centrifugal  Force) 
Luf tfahrtnedizln  (Berlin)  9:  109 

- See  also:  (Dept,  of  the  Air  Force),  Genian  Aviation  Medicine.  World 

War  H.  Vol.  1..  '^-ray  Photographs  During  Acceleration'* 


1,863 


MOnOH  PICTOTE 

Cauer  0.  H.  1948  PlIICIPIJES  OF  PEDTECTIO*!  AGAIHST  HEGATIVB  C. 
(U.S.A.P.,  Wright  Field,  Ohio)  HI- 807 -4 162 -AL,  March  1948. 


1,864 

Cauer,  0.  H.  1950  THE  ELECTROCARDIOGRAM  DDRIMG  EXPOSURES  TO  CEWTRIFTJGAL  FORCES 
^rsan  Aviation  Medicine  World  War  II  (Washington:  Dept,  of  tlie  Air  Force, 
1950),  1,  570-576. 


1,865 

Cauer,  0.  H.  1950  THE  PHYSIOLOGICAL  EFFECTS  OF  PROLOWCT)  ACCEIZRATIOH. 
Id  Cerwn  Aviation  Medicine.  World  War  II.  (Washington:  Dept,  of  the 
Air  Force.  1950),  I,  554-583. 
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Gaa«r,  O.H.  1950  EVIDEHCE  Df  CDtOTLAIOET  SHOCT  OF  THE  ISOMBTMC  PHASE  OP 

vBxnicnLAE  axrntAcnoN  follovdig  ejection 

(Paper,  The  American  Physiological  Society  59ch  Annua!  Neerlnp,  Aclaotie  City, 

Mew  Jersey,  April  17-21,  1950)  Pederation  Proceed ti;tts  9:  47 

ABSTRACT:  Siaultaneous  pressure  recordings  in  the  outflow  region  of  the  left 
ventricle  and  the  aortic  root  were  taken  with  2  alniature  aanoaeters  Mounted 
on  the  tips  of  intracardinc  catheters  in  «n  anesthetized  dog.  In  the  norval 
aniaMl  the  suamlts  of  the  ventricular  and  .  or tic  preswire  (n«rvas  are  congruent 
and  cor.tiderable  displacewent  of  the  ventricular  catheter  does  not  affect  the 
pressure  contours,  it  the  catheter  is  kept  in  this  region  of  the  heart  and 
circulatory  shock  is  induced  by  exsanguination,  unusxMl  pressure  records  may 
be  anticipated  when  the  nean  arterial  pressure  falls  below  50  an.  Hg.  While 
the  ventricular  curve  follows  an  almost  sine  wave  pattern  with  aaxiaus  pressures 
of  120-200  on.  Hg,  the  aortic  pressure  drops  abruptly  after  reaching  a  peak  of 
50-60  nm.  Hg.  This  picture  is  store  pronounced  in  certain  stages  of  adrenalin 
effect  under  shock.  It  can  be  readily  explained  by  the  assumption  that  the 
ventricle  continues  to  contract  isonetrically  with  considerable  force  after  having 
expelled  its  pathologically  small  blood  content.  This  condition  nay  help  to 
account  for  the  high , incidence  of  subendocardial  henorrhages  observed  in  humans 
and  experimental  anlaals  suffering  from  prolonged  circulatory  shock. 


1,967 

iauer,  0.,  &  J.  P.  Henry  1953  PHYSIOLOGY  OP  FLIGHT. 

Air  Force  Manual  160-30  (Washington,  D.  C.:  U.  S.  Government  Printing 
Office,  July  1953)  |rp.  133-134. 


1,868 

Cauer,  O.H.  and  W.E.  Null  1954  PARADOXIC  FALL  OF  PBESSORES  IN  THE  EICTT 
AND  LEFT  AURICLES  AND  THE  PULMOHART  ARTSRT  WITH  A  HEAD-DOWN  TILT. 

Fed.  Proc.  13:52 


ABSTRACT:  Clark,  Hooker  and  Weed  (An.  J.  Physiol.  109:166,  1934)  first 
described  a  paradoxic  fall  of  rl^t  auricular  pressure  tdien  an  anesthetized 
dog  was  tilted  head  down.  This  phenoaenon  was  confirmed  by  Wilkins,  Bradley 
and  Friedland  to  exist  also  in  huxoans  (J.  Clin.  Investigation  29:940,  1950). 

By  the  use  of  intravascular  niniatrue  nanometers  (Science  112:404,  1950) 
placed  at  various  locations  in  the  left  heart,  the  right  heart  end  pulnonary 
artery  in  anesthetized  dogs  2  pressures  were  recorded  siaultaneously  while 
tilting  the  animals.  It  was  found  that  the  pressure  fall  with  the  head-down 
tilt  is  net  confined  to  the  right  auricle  but  extends  throughout  the  intra- 
thoracic  circulation.  Measurements  in  humans  by  Asmussen,  Qirlstensen  and 
Nielsen  (Surgery  8:604,  1940)  and  the  observation  in  our  dogs  that  the  arterio¬ 
venous  pressure  gradient  across  the  lungs  is  reduced  in  the  head-down  posture 
suggest  that  the  filling  of  the  intrathoracic  circulation  is  probably  increased 
in  spite  of  decreased  intravascular  pressures.  This  observation  serves  to 
eaphasize  the  relative  independence  of  voluaw  and  pressure  as  hemostatic  para- 
aeters . 
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Catt«r,  0.  H.  1955  9Dli]MB  CmiCES  OF  THE  LEFT  VEHTEICLE  DOEINC  BLOOD  POOLIHC 
AID  mar-TSit  m  THE  DftACT  ANIMAL.  THEZl  EFFECTS  OH  LEFT  VEKrEICTLAE  PEXFOl* 
KAIICE  .  Fhiftol.  Uv.  35:143-155. 


1,970 

Cau«r,  O.H.  &  G.D.  ZuldctM,  cds.  1961  GRAVITATIONAL  STRESS  ^  AEROSPACE 
^  MEDICINE 

l^ston:  LiCClc,  Brown,  A  Co.,  1961^ 

ABSTRACT:  Contents  include:  "The  Physiology  of  Acceleration"  by  O.H.  Gauer; 
"Historical  Aspects  of  Gravitational  Stress"  by  O.H.  Gauer;  '*De  fin  it  ions: 
Magnitude,  Direction,  and  Tisw  Course  of  Accelerative  Forces"  by  O.H.  Gauer; 

"The  Hydrostatic  Pressure"  by  O.H.  Gauer;  "Arterial  Blood  Pressure  Responses  to 
Positive  Acceleration  in  Anitsals"  by  R.W.  Lawton;  '*Blood  Volune  and  Gravitational 
Stress"  by  O.H.  Gauer;  "The  Circulation  in  Man  Under  Gravitational  Stress  and 
in  the  Giraffe"  by  O.H.  Gauer;  "Reflex  Responses  of  the  Circulation"  by  O.H. 

Gauer  and  E.V.  Salsaan;  "Effect  of  Acceleration  on  the  Heart"  by  H.O.  Sieker; 
"Effect  of  Acceleration  on  Respiration"  by  O.H.  Gauer  and  S.  Bondurant;  "Visual 
Perfonaance  Under  Gravitational  Stress"  by  W.J.  White;  "The  Physiology  of 
Acceleration-Perfonsance"  by  J.L.  Brown;  "The  Physiology  of  Positive  Acceleration" 
by  O.H.  Gauer  and  G.D.  Zuidena;  ’•The  Physiology  of  Negative  Acceleration"  by 
O.H.  Gauer;  '*The  Physiology  of  Coobined  Accelerations"  by  R.  Edelberg;  '*rraos- 
Tcrsc  G:  Prolonged  Forward,  Backward,  and  Lateral  Acceleration"  by  S.  Bondurant; 
"Escape  fro*  High  Perforaance  Aircraft"  by  R.R.  Hessberg;  "Busun  Tolerance  to 
Severe,  Abrupt  Acceleration"  by  J.P.  Stapp;  "Sub-Gravity  and  Weightlessness"  by 
D.C.  Siaxma;  "Some  Physiological  Considerations  ot  Space  Flight"  by  G.D.  Zuideow; 
"Clinical  Evaluation  of  Low  G  Tolerance"  by  S.D.  Leverett,  R.U.  Whitney  and 
G.D.  Zuidetsa:  "The  Hydrostatic  Indifference  Level"  by  O.H.  Gauer;  "The  HydrosUtic 
Pressure  in  Arterial  Tree*  by  R.W.  Lawton;  and  "Standardization  of  Huawn 
Centrifuge  Techniques"  by  S.D.  Leverett  and  G.D.  Zuideaa. 


1.871 

Cauar,  0.  H.  1961  BLOOD  VOLUME  AND  GRAVITATIONAL  STRESS. 

In  Gauer,  O.H.  &  G.  D.  Zuidena,  eda..  Gravitational  Stress  In  Aerospace 
Medicine.  (Boatan:  Little,  Brown,  and  Co.,  1961)  Pp.  39-42. 


1,872 


Caoar.  0.  H.  1961  DEFIHITIOMS:  M4GNITUDB,  DlttCTIOH.  AHD  TIME  COUSSB  OF 
accelerative  forces.  *  '-woe  «r 

In  Gauer,  O.H,  &  G.D.  ZaJ^dena,  eda..  Gravitational  Stress  in  Aaroanace 
Medicina.  (Boaton:  Llttla,  Bream,  and  Co.,  1961).  ¥9.  10^. 
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Ommr,  0.  B.  1961  mSTOBICAL  ASPECTS  OP  CSAVITATiaHAL  8TBZSS. 

In  C«u*r,  ^  B.  A  G.  D.  ZnidMn,  ndn.,  Cr«TltntioD«l  Strttt  In  Anrowcn 
M»diclnn.  (Boston:  littln.  Brovn.  and  Co..  1961).  Pp.  7-9. 


1,874 


Gauor,  0.  B.  1961  THB  BTDB0ST4TIC  PBBSSIBES. 

In  Gauar,  0.  B.  6  G.  D.  Zuldana,  oda.,  Grarltational  Straaa  In  Aaroanaco 
Medlcina.  (Boston:  Littla.  Brown,  and  Co.,  1961).  Pp.  16-28. 


1,875 

Ganar,  0.  B.  1961  IBE  PBTSIOLOGT  OF  ACCSLEBATICII. 

In  Gauar,  0.  B.  6  G.  D.  Zaidena,  ada.,  Grawitatlonal  Strata  in  Aarotoaca 
Medtclna.  (Boston:  Llttla,  Brown,  and  Co.,  1961).  Pp.  3-6. 


1,376 

Sauar,  0.  B.  1961  THE  FHTSIOLOGT  OP  ACCKLEBATIOH  —  PKKPORHMICE. 

In  Gauar,  0.  H.  6  G.  D.  Zuldeaa,  ada.,  CraTltatlonal  Strata  in  Aaroatiaca 
Madlclna.  (Boston:  Littla,  Brown,  and  Co.,  1961).  Pp.  90-llA. 

1,877 


Gauar,  0.  B.  1961  THE  BTDBOSTATIC  IBBIPyEBZaCE  LEVEL. 

In  Gauar,  0.  B.  6  G.  D.  Zuldana,  ada..  Gravitational  Straaa  In  Aarospaca 
Madlclna.  (Boston:  Littla,  Brown,  and  Co.,  1961).  Pp.  257-239. 
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Gauar,  0.  H.  1?61  THE  PHTSIOLOGT  OF  BEGATTVR  ArcELESATIOB. 

ItedlciM*"'  Gravitational  Straaa  In  Aaro.|,,... 

Medley.  (Boston:  Littla,  Brown,  and  Co.,  1961).  Pp.  L34-L39^ 


1,879 


Gauar,  O.  H.  1961  THE  CIBCOLATIOH  IB  MUI  UBDEK  CBAVlTATIOilAL  STRESS  AMD  IB 
THE  GIRAFFE. 

In  Gauar,  0.  H.  &  G.  D.  Zuldaaa,  ada.,  CravltatlotMil  Stress  in  Aaroapaca 
Medicine.  (Boston:  Little,  Brown,  and  Co.,  1961)  Pp.  43-45. 
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CaMr,  0.  H.  &  S.  Bondorant  1961  EmCT  OF  ACCEIES8TI0II  OH  BESPI8ATI0H. 

In  Gaunr,  0,  H,  6  6.  D.  Zoldcan,  ed*..  Gravitational  S treat  in  Aeroapaca 
Wadlclne.  (Boston:  Littla,  Brown,  and  Co.,  1961).  Pp.  61>69. 


1,881 


Ganar,  0,  B.  6  6.  D.  ZuidaiM  1961  THE  PHYSIOLOGY  OF  POSITIVE  ACCELERATIOH. 
In  Cauar,  0.  H,  &  G.  D.  Zuldeaa,  ads..  Gravitational  Stress  In  Aerospace 
Madlcjna.  (Boston:  Little,  Browns  and  Co.,  1961).  Pp.  115-133. 
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Gauar,  0.  B.  &  E.  V.  Salanan  1961  REFLEX  RESPONSES  OF  THE  CIRCUIATION; 

In  Gauer,  0.  H.  &  G.  5*  Zuldeaa,  eda..  Gravitational  Stress  in  Acroapaca 
Medicine.  (Boston:  Little,  Brown,  and  Co.,  1961).  Pp.  46-51. 
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Ganlajac,  1.  De  1939  DES  LESI08S  ET  TROUBLES  ORGAHIQOES  IMPOTABLES  AOX 

DESCEHTES  EN  PARACHUTE  (The  Organic  Id  juries  and  Confusion  Attributed  to 
Parachute  Descent) 

Bull.  Med.  53:258-262. 


1,884 


Gay,  L.  H.  and  P.E.  Carliner 

SICXHESS.  1.  SEA  SICXHESS 


1949  PREVENTION  AND  TREATMENT  OF  MDTIOH 
Sc ience .  109;  359 


1,885 

Cay,  L.  H.  and  P.E.  Carliner  1950  A  SUBSEQUENT  REPORT  ON  DRAMAMINE: 
THE  PROPHYLACTIC  AND  THERAPEUTIC  CONTROL  «TF  MOTION  SICKNESS. 

Bull.  Johns.  Hopkins  Hosp..  36:254 
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Gascnko,  O.G.,  &  V.T.  Tazdovaky  n.d.  SOM  USULIS  OF  FHTSIOLOCICAX. 

REACTIONS  TO  SPACE  FLIGHT  CONDITIONS .  (Tb«  Acadaay  of  Sclonco  of  tho 
D.S.S.R.,  Movcow) 


ABSTRACT:  Of  zpoclal  prcdozdnant  la{>ortznc«  for  tho  biologist  and  physician 
are  all  aspects  of  investigations  referring  to  the  traditional  problen  of 
flight  safety  -  protection  of  nan  and  hia  potentUl  felloe  -  travellers,  the 
Earth's  living  organissa,  froa  the  detrisantal  influence  of  thd  eatemal 
factors  of  space  flight. 


1,887 

Gasenko.  0.  G.  and  V.  B.  Malkin  1938  BIOLOGY  OF  COSMIC  FLIGHTS  (Biologlya 
KosnicheskiUi  Poletov) 

Trans,  of  Wauka  i  Ihi^'  (USSR)  25(11):  17-21,  1958.  ASTU  AD  237  7U. 

ABSTRACT:  The  naintenance  of  noreal  living  conditions  for  een  during  coaad.c 
flights  is  the  sain  task  of  coaadc  biology.  At  the  present  tiaa  two  groups  of 
ezperlaienta  are  being  conducted  in  the  USSR:  laboratory  expcrinents  and  experl- 
eents  in  rockets  with  teleaetric  registration  of  biologic  functions.  Great 
difficulties  have  got  to  be  overcoea  in  solving  re-entry  at  supersonld  velocities. 
The  effects  of  acceleration  are  being  thoroughly  studied,  whereby  it  was  found 
that  acceleration  of  10  G  nay  be  endured  for  several  adnutes.  However,  accelera¬ 
tion  should  be  considerably  lower  than  this  to  asintain  operating  ability.  The 
authors  describe  the  different  operations  of  re-entry  frosi  a  coeaic  flight: 
catapulting  of  pressure  cabin  froa  the  space  ship,  slowing  down  of  descent  by 
■eans  of  reactive  drives  and  parachute,  axwi  finally  of  the  cabin  with  a 

parachute.  (CARI) 


1,883 

Gazenko,  O.G.,  and  R.M.  Baevskii  1961  PHTSIOLOGICAL  MBTH(»S  IN  SPACE 
MEDICINE,  (Fiziologlcheskie  metody  v  kosaicheskoi  aeditsine) 
Iskusstvennye  sputni  i  zeall  (Moskva),  11;  68-77 


ABSTRACT:  Bioteleaetrical  methods  in  space  medicine  may  be  grouped  along  the 
following  lines  of  application;  (1)  contlnous  monitoring  of  physiological 
functions  in  man  or  animals  during  space  flight,  (2)  research  on  the  effects 
of  cosmic  flight  factors  on  the  living  organism,  and  (3)  indicators  of  hazards 
to  htnoan  life  or  the  design  of  transducers  and  amplifiers,  conversion  or 
coding  of  medical  information  in  a  fora  suitable  for  input  into  the  telesietzy 
channels,  programming  of  measurements,  and  the  voluste  of  information  to  be 
transmitted.  A  brief  review  is  presented  of  experience  with  methods  employed 
on  the  second  and  third  Soviet  space  flights,  i.e.,  electrocardiography, 
seismocardiography  (modified  ballistocardiography),  pneumography,  electro¬ 
myography,  actography,  thermoowtry ,  and  investigation  of  conditioned  reflexes. 
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CMsako.  0.  G.  1961  FUNDAMSMTAL  MEDICO&IOLOGICAL  PROBLEMS  OP  SPACI  PLIGHT 
ll>dittto*  1  kowilchctkly  pol«tv;  sbornlk  1961(9):  13-27 


AMHACT:  Great  acfalevcaants  have  recently  been  made  In  the  field  of  space  biology 
and  space  Mdlclne.  Rocket  tests  using  aniaals  vere  sMde  to  investigate  the  pro- 
blaa«  of  noxious  effects  of  cosmic  factors  on  organissm,  lifa  preservation  during 
■pace  flight,  and  effects  of  a':celeratlon  and  weightlessness.  After  the  rocket 
teats,  artificial  satellites  and  space  ships  were  launched.  The  vehicles  carried 
e<|ulpeisnt  to  record  the  pulse  and  respiratory  rates,  electrocardiogram,  and 
■otlllty  of  the  animals  on  board.  An  evaluation  of  the  recorded  data  showed  that 
weightlessness  had  a  o  strong  effect  upon  the  basic  physiological  functions.  The 
effect  of  cosmic  radiation  after  landing  was  also  studied.  (CARl) 


Gasenko,  O.C.  &  V.l.  Yaadovskiy  1961  SCME  RESULTS  Ot  PHYSIOLOGICAL  REACTIONS 
TO  SPACE  PLIGHT  CONDITIONS 

Paper:  Xllth  International  Astronautlcal  Congress  In  Washington,  D,C., 

October  4,  1961 

ABSTRACT:  In  this  dlscussldn  of  the  probletas  of  overload  and  weightlessness,  it 
Is  noted  that  a  direct  dependence  of  blood  oxygenation  on  the  rate  of  the  blood 
stream  testifies  to  the  active  participation  of  henodynaaics  of  pulmonary  circu¬ 
lation  In  the  oxygenation  of  the  blood  in  the  lungs.  Thus,  active  rearrangement 
of  pulmonary  circulation  can  within  certain  limits  insure  the  preservation  of  the 
necessary  blood  oxygenation  level.  However,  in  view  of  the  apparent  inequality 
of  the  volumes  of  blood  ejected  by  the  right  and  left  ventricles,  and  taking  into 
account  the  progressive  storage  of  blood  in  the  lungs,  it  is  difficult  to  imagine 
the  possibility  of  enduring  increased  gravitation  for  a  lengthy  period  of  time, 
in  the  study  of  the  smehanisms  of  the  action  of  overloads  bn  the  central  nervous 
system,  tests  with  amlnasine  as  a  means  of  blocking  the  impulsation  at  the  level 
of  the  reticular  formation  of  the  middle  brain  offer  promise.  The  differences  in 
the  frequency  of  pulse  and  breathing  registered  by  Gagarin  and  Titov  in  centrifu- 
teats  and  during  actual  flight  are  attributed  to  emotional  stress.  With  regard 
to  weightlessness,  the  definite  instability  which  has  been  indicated  in  the 
central  apparatus  which  controls  vegetative  functions  probably  results  from  a 
change  In  the  afferent  iaqMlses.  Titov  noted  unpleasant  sensations  of  vestibular 
character  during  the  entire  period  of  weightlessness.  These  require  a  careful 
analysis.  (CARI) 
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Gas«ako,  0.  1962  SPACE  BIOLOGY 

Joint  Publlcotlono  llosoarch  Sorvleo,  Va«hln(toa,  D.cp  JPBS-16677 
Tranal.  from  Hodtlya  (Moscow),  Auf.  3-11,  1962,  Pp.  6-7 


ABSTRACT:  This  srticls  discusses  tho  rols  of  biology  in  tho  space  sciences  in 
terns  of  the  effects  of  the  space  environaMnt  on  living  organisna,  and  of  the 
sMthods  for  selecting  and  training  the  astronaut.  The  spece  environnent  problens 
covered  are  weightlessness,  overloading,  radiation,  and  psychological  stresses. 

The  inportance  of  considering  these  psychological  factors  %fhen  sblecting  astronauts 
is  considered,  and  nethoda  of  training  under  isolated  conditions  are  described. 


1,892 

Gaxenko,  O.C.  1962  SOME  PROBLEMS  OF  SPACE  BIOLOGY. 

AkadeniYa  nauk  SSSR.  Veatnlk  (Moskva)  32(l)'30-34,  Jan.  1962. 

(Office  of  Technical  Services,  Washington,  D.C.)  62-24338.  22  Mar.  1962. 


ABSTRACT:  The  General  Aasenibly  of  the  Otdelenlye  biologlcheskikh  nauk  Akadenii 
nauk  SSSR  (Departstent  of  Biological  Sciences  of  the  Academy  of  Sciences  USSR) 
met  in  Moscow  in  1961  to  discuss  problems  of  space  biology.  Over  30  reports 
were  made  and  three  filiss  shown.,  N.M.  Sisakyan,  V.V.  Parin,  V.N.  Chernigovskiy, 
and  V.l.  Yasdovskiy  reported  on  "Problems  of  Space  Biology  and  Physiology.  ' 

In  the  report  'Soiae  General  Results  of  Medical  and  Biological  Experiswnts  on 
Cosmic  Earth  .^stellites",  O.G.  Gazenko,  A.M.  Genin,  and  V.l.  Yasdovskiy  discussed 
the  suiin  resuxts  of  the  biological  experiments.  The  following  three  main  prob¬ 
lems  exist  at  present  in  space  biology:  (1)  clarification  of  effect  of  extressna 
factors  of  space  on  living  terrestrial  organisms:  (2)  elaboration  of  the  biologi¬ 
cal  fundaswntals  of  safeguarding  space  flight;  and  life  on  other  planets;  (3) 
investigation  of  the  conditions  and  fonss  of  life  beyond  the  earth.  The  factors 
of  space  flight  affecting  living  organism  may  be  divided  into  three  groups: 

(1)  overstrain,  vibrations,  engine  noise,  wei^t lessness ;  (2)  ultraviolet,  infra¬ 
red,  and  vlsjjbie  ranges  of  radiation,  ionizing  radiation,  concentration  of  gas 
and  solid  SLatter.  temperature  conditions,  etc.;  (3)  insulation,  restricted  space. 


peculiarities  of  the  microclisute ,  rhythm  of  life,  nutrition,  etc. 

The  cosiBonauts  Yu.  A.  Gagarin  and  G.S.  Titov  are  mentioned.  Under  the 
effect  of  weightlessness,  the  two  Soviet  cosmonauts  felt  a  change  of  heart 
beat,  diziness,  and  sickness.  The  effect  of  overstrain  and  protective 
measures  ar«>  serious  problems.  Perfection  of  bioteleatetry  is  of  great 
importance  for  the  development  of  space  biology.  Lately,  methods  have 
been  elaboratjed,  permitting  study  of  the  coordination  of  arbitrary  move¬ 
ments  of  man  land  the  blood  supply  to  the  brain.  (CARI) 
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G«s«Bko,  0.6.1  K.N.  Zhukov-V«r«sh41kov,  and  V.  T«  Kop'yav  1962  TSAIISL4' 

TICKS  FROM  NAIIKA  I  ZHIZM*  (MOSCOW)  (SCIXKCS  AND  UfS),  Ho.  9. 

SITTIMBBR  1962. 


COHnnS: 

**?!▼«  Days  Which  Shook  Tha  World*'  0.6.  6aaenko,  p.  1-12 
''Biology  and  tllghta  to  Outar  Space"  N.H.  Zhukov-Veraahnlkov  and 
▼.  m.  lop'yev  (Acad.  Mad.  Sci.  USSR)  p.  13-22 


1,894 

Casanko,  0.  at  al  1962  PHTSIOLXICAL  IHVESn6ATI0RS  OH  ’'VOSTOK-2" 
(AMD)  AVIATION  WDICIMB 

Trana.  of  Aviatalva  1  Koanonayttka  (USSR)  44(7);29-34,  90-91,  1962. 
(Joint  Publicatlona  Raaaarch  Sarvica,  San  Francisco,  Calif.) 

Oct.  15,  1962  JPRS;  15706 
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6aslay,  C..  Jr.  1957  OECELERAriON  AND  HEATIHC  OF  A  BODY  ENTERING  A 
PLANETARY  ATMOSPHERE  FROM  SPACE. 

(Tha  RAND  Corporation,  Santa  Monica,  Calif.)  P-955,  Feb  18,  1957. 

In  Alpcrin,  Morton,  Stem,  and  Wooster,  Eds.  Vistas  in  Ascronautlcs . 
(London:  Pcrgaaon  Press,  1958) 


ABSTRACT:  An  iuvestlgat ion  of  the  conditions  for  a  safe  passage  through  a 
planetary  atonsphere  for  Instmaented  or  manned  space  vehicles,  In  view  of 
the  heating  and  deceleration  to  be  expected.  The  dynamics  and  thermodynamics 
of  several  types  of  entry  into  the  atmospheres  of  Venus,  Earth,  and  Mars  ara 
considered.  With  the  proper  planetary  approach,  successful  penetration  of 
these  atmospheres  appears  possible. 


1,896 


6asley,  C.,  Jr,  1957  DECLERATIOH  .AND  HEATI?IG  OP  A  BODY  ENTERING  A  PLANETARY 
ATMOSPHERE  FROM  SPACE  (Rand  Corp,  Santa  Monica,  Calif.)  Report  no.  P-955, 
18  Feb  1957,  ASTIA  AD-221  678 

ABSTRACT:  The  dynamics  and  thermodynamics  of  several  types  of  entry  into  the 
atmospheres  of  Venus,  Earth,  and  Mars  are  considered.  Deceleration  and  heating 
are  most  severe  for  direct  entry  from  a  parabolic  approach  orbit.  Appreciable 
reduction  is  obtained  if  the  vehicle  can  be  maneuvered  into  a  circular  satcllitf 
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orbit;  ontiy  by  docay  from  a  circular  orbit  ia  a»ra  gradual  and  both  dacalara- 
tion  and  heating  occur  higher  in  the  ataoaphere.  Further  reduction  ia  obtained 
through  the  uae  of  a  body  vlth  gaadynaalc  lift.  In  all  caaea  aurface  heating 
ratea  can  be  reduced  by  Increaalng  the  drag-aMtaa  ratio  of  the  body,  or  the  lift 
Maa  ratio  in  the  caae  of  a  lifting  body,  baaed  on  current  eatinatea  of  planeta 
ataoapherea  and  hyperaonic  gaadynaaiica ,  aucccaaful  penetration  of  the  ataoaphert 
of  Venue,  Earth,  and  Kara  appeara  feaalbla  providing  a  proper  planetary  approach 
can  be  nade.  Heating  and  deceleration  during  entry  into  the  atanapherea  of 
Venue  and  Earth  are  alaoat  identical.  Heating  and  deceleration  are  appreciably 
lower  for  entry  into  the  Martian  ataoaphere.  (Author) 


1,897 

Gasley,  C.,  Jr.  1958  THE  PENETRATION  OF  PTAKBTbiCr  ATMOSPHERES. 
(Rend  Corp.,  Santa  Monica,  Calif.)  Rapt.  P*1322,  24  Fab.  1958. 


1.898 

Gaxley,  C.  1960  ATMOSPHERIC  EITTRY  OF  MANNED  VEHICLES. 

(Paper,  1AS-NASA*RAND  Manned  Space  Stations  Synpoaiuai,  April  1960,  Loa 
Angelea,  Calif.)  (Rand  Corp.,  Santa  Monica,  Calif.)  Research  Mawo  No. 
RM-257V;  20  Jan.  1960.  ASTIA  AD  244  947. 

ABSTRACT:  The  establishment  of  manned  space  stations  requires  the  development  of 
a  reliable  system  for  manned  return  to  the  earth.  The  requlreaienta  of  sxach  a 
system  are  reviewed  and  compared  with  the  characteristics  of  various  atmos- 
pheric-penetrctlon  techniques.  While  huomn  deceleration  limitations  require  the 
relatively  low  decelerations  of  gradual  atmospheric  entry  (i.c.,  shallow  path), 
die  aerodynamic  shaping  of  the  vehicle  and  the  method  of  surface-heat-absorption 
(or  rejection)  can  conceivably  cover  a  wide  range  of  feasibly  possibilities.  The 
problems  of  orbital  departure  and  the  establishsient  of  the  initial-entry  path, 
the  dynamics  of  deceleration  during  entry,  the  aerodynamic  heating  of  the  vehicle 
surface,  and  the  characteristics  of  various  types  of  surface-protection  syatesM 
are  discussed.  It  is  concluded  that  there  are  two  types  of  feasible  vehicles  for 
manned  entry;  (1)  a  blunt,  dense  vehicle  with  little  or  no  aerodynamic  lift  and 
a  low- teape ra ture  ablation-cooling  system,  and  (2)  a  radiation-cooled  vehicle 
using  a  very  light  drag  brake  or  lifting  surface  to  achieve  high-altitude  decel¬ 
eration.  (Author) 

1.899 

Seddes  .  L.  A.  H.  E.  Hoff  &  U.A.  Spencer  1961  SHORT  DISTANCE  BROAD¬ 
CASTING  OF  PHYSIOLOGICAL  DATA 

IRE  Trans,  on  Bio-Medical  Electronics.  BME-8(3) : 168- 172,  July  1961. 


ABSTRACT:  The  need  for  short  distance  transmission  of  physiological  ateasure 
ments  being  made  on  a  hospital  patient  for  diagnostic  study,  monitoring 


of  t!Mrap«tttie  tacfaaiqu««»  or  for  taoehiof  is  discussod.  Th«  do'vtlopMnt 
of  foeilitlM  to  toloMtor  tocb  data  !•  doocrlbod.  k  direct  vlfo  aystoa  la 
daaeribad  aud  ita  adeaata«aa  dlscoaaad.  (Tufta) 


1,900 

Caar,  t.  L. ,  4  J.  F.  Fayfiald  1959  DEVEIOIMEHT  AND  TEST  OF  A  BALLOON  BORNE 
HANKED  VEHiCLE  (Wright  Air  Davelopaicnt  Diviaioo,  Wright  •  Pattarsoo 
AFB,  Ohio)  WADD  TK  59  -  226;  ASTU  AD  -  227  244 


/'tSTiiii'Y:  Balloon  borua  ▼chicles  are  well  suited  for  use  as  a  aeans  of 
1.  gtiog  .arachutusts  to  a  eery  high  altitude  for  test  Junping,  The  design, 
fahrlc<>tion,  and  testing  of  a  ▼chicle,  developed  at  the  Wright  Air  Develop- 
■ant  Canter  for  this  purpose,  arc  discussed  in  this  report.  Incl  ded  are 
prasantations  of  novel  designs  for  a  pressure-retaining  hatch  and  an  energy- 
abaorbing  paraefauta  landing  device. 


1,901 

Cearta,  A.  1944  OUaiZEN  UWD  SOKDERPROBLEME  BEl  PER  ANWENDUNG  VOW 
SITZKATA PO LTEH  (Lialts  and  Special  Probless  in  the  Use  of  Seat 
Catapults)  Doctorate  Thesis,  1944.  Tech.  Hochscule  Stuttgart 
ASTIA  ATI  56946. 

ABSTRACT:  The  liaits  of  lajaan  tolerance  to  the  forces  imposed  on  the 
body  during  seat  catapult  ejection  froa  aircraft  were  investigated. 
Methods  of  aeasuring  short  tisM  accelerations  are  described,  and  the 
ejection  velocity  and  flight  path  required  for  the  seat  to  clear  the 
tail  of  the  aircraft  arc  deteoained.  Experimentally  observed  effects 
of  seat  ejection  on  the  human  body  are  described.  The  limitations 
of  present  seat  catapults  arc  shown,  and  an  equation  is  derived  of 
leas  than  0.5  sec  duration  is  discussed,  including  the  results  of 
teats  of  the  strength  of  the  huann  vertebrae  and  other  experiments. 


1,902 

-eertx,  /)  • ,  tr.,  V.  J.  Wulff  1945  TESTING  OF  CATAPULT  MECHANISM  OF  THi  TA  154 
(Ernst  Heinkel  Flugzeugwerke  G.  m.  b.  H..  Seestadt  Rostock,  Research  Div.) 
Research  Kept.  4325,  Supplement  4.  Pages  A-17U6  4-17120,  July  1944 
Translated  as  Appendix  12  to  Lovelace,  W.  R.,  E.  J.  Baldes,  4  V.  J.  Wulff, 

Thf  Election  Seat  for  Emergency  Escape  from  High-Speed  Aircraft.  ATI  No.  7245 


SUMMARY:  The  experimental  result*  of  the  5  new  cartridge  types  used  with  a  700  ssa. 
(27.6  in.)  stroke,  75  vm.  (2.95  in.)  greater  than  the  earlier  value,  indicated 
higher  terminal  velocities  and  lower  peak  accelerations  with  types  HL  34/4  BO  33/4 
and  HO  36/4  than  with  HL  30/4  and  a  625  sn.  (24.6  in.)  stroke  (cp.  V.B.  4325, 
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supplMwnt  3).  Bowtvcr,  tlncc  the  scatter  also  was  broader,  considarat ion  of  the 
lowest  values  indicates  that  a  satisfaccuay  solution  has  not  yet  been  achieved. 

In  other  words,  the  application  of  a  power-driven  catapult  seat  aechanisw  oust 
still  be  liw^ed  to  aircraft  tjrpes  which  only  require  a  swall  anount  of  energy  for 
safe  ejection.  The  perfonssnee  of  the  cartridge  types  HL  32/4  and  HL  35(4  were 
Inferior  to  that  of  cartridge  type  HL  30/4  with  a  625  wn.  (24.6  in.)  stroke,  so 
that  increasing  the  stroke  does  not  sees  to  be  Justified.  The  coefficient  of 
fullness  seesw  very  favorable  throughout  -  a  fact  which,  considered  together  with 
the  low  weight,  suggests  that  atteas>ts  should  be  wade  to  inprove  ^is  exercise. 


1,903 

Cell,  C.  F.  1951  COMPARATIVE  AHALTSIS  OF  AX  AIRBORNE  ACCELERATIOU  LABORATOHT 
'vERSqS  THE  HUMAN  CENTRIFUGE. 

J.  Aviation  Med.  22(5): 375-381,  390. 

SUmARf:  The  object  of  this  paper  is  to  desunstrate  that  centrifuges  per  se  will 
be  -Sfeful  for  some  tune  to  coise  aiid  that  even  the  aost  ludiiscntary  flying  stress 
laboratory  is  a  long  way  off  in  cosq>arative  consideration  of  accoeplishsient,  work 
Ing  space,  and  cost  of  operation.  Since  the  Johnsvllle  centrifuge  will  generate 
40  C  in  less  than  7  seconds  and  indefinitely  sustain  that  stress  at  a  siomlated 
altitude  of  60,000  feet,  it  is  considered  reasonable  to  think  in  teras  of  an 
actual  flying  laboratory  that  would  hold  20  G  for  1  sdnute  at  60,000  feet.  An 
investigation  into  the  engineering  possibilities  for  an  aircraft  of  this  type 
was  conducted  and  the  results  indicated  that,  as  an  Insmnsent  of  physiological 
investigation,  its  liwitations  would  negate  its  usefulness  for  the  following 
basic  reasons:  (1)  cost  of  airplane  and  its  operation,  (2)  extreaely  lisiltcd 
tiaw  of  B»neuvering,  and  (3)  lack  of  space  for  subjects  and  physiological  sensing 
devices.  It  appears  then  that  the  effort  and  woney  in  engineering  and  construct¬ 
ing  the  human  centrifuge  is  swell  in  cowparlson  with  what  whould  be  required  to 
even  approxinate  the  capabilities  in  an  aircraft. 


1,904 


Cell,  C.F.  1951  MODIFICATION  OF  F7F,  IKSrALLATIOH  OF  SUPINE  SEAT  AND  RELATED 
COMPONENTS,  INFLIGHT  EVALUATION  OF  THE  SEAT 
(U.S.  Naval  Air  Development  Center,  Johnsvllle,  Pa.)  NADC'HA-L5104;  Sept.  12,  1951 
ASTL*  AD  133  233 


ABSTRACT:  An  T7T  aircraft  was  modified  tc  include  a  supine  seat  and  related 
components  in  order  to  evaluate  and  correlate  previous  experimental  findings 
concerning  the  effect  of  supination  on  pilot  tolerances  to  G  forces.  A  syllabus 
consisting  of  seven  hourly  periods,  six  of  which  were  to  be  in  the  air,  was 
formulated  to  instruct  test  pilots  in  flying  the  supine  seat.  Control  of  the 
aircraft  was  maintained  through  a  PIK  autopilot  and  instruments  while  the  pilot 
was  supinated.  The  reactions  of  three  subjects  tested  has  been  very  favorable. 
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€•11,  C.  r.  6  D.  Cmaor*  1952  A  STODT  OP  PLOID  SBIPTS  IH  SHILL  RODENTS 
gywKgn  TO  ACCELERATIVE  STRESS. 

(K«v«l  Air  Dcvelopaent  Center,  John«Tlll«,  Pa.)  lOUX-lA-5201,  7  Apr.  1952. 
ASHA  ATI  150  806 

ASSTRACT:  A  atudy  ma  inatltnted  to  investigate  fluid  shifts  and  related  physlo> 
logical  pbenooena  in  snail  aninals  under  acceleration  stress  by  a  quick-frecsing 
fixation  technique.  Folloiring  prclininary  experinentation  an  apparatus  vas 
designed  and  constructed  that  sede  possible  t^  actual  fixation  of  anatoaical 
and  physiological  changes  of  the  rat  under  centrifugation  stress. 

The  results  of  studies  on  60  rats  (200  to  300  gee.)  with  this  techniq>je  indicate: 

1)  That  freezing  to  a  coBq>letely  solid  state  by  Imnerston  in  liquid  nitrogen 
was  aceoeplisbcd  in  approxijsttely  ISO  seconds.  Static  conditions  for  circulation 
and  respiration  were,  however,  inposed  such  faster,  in  the  order  of  15  seconds  or 

less. 

2}  That  the  quick-freexing  technique  in  itself  did  not  cause  szj  tpparaul 
fluid  shifts  in  the  tissues  of  tLe  rat.  There  vas  no  dewonstrablc  exchange  of 
flnld  frow  cosg) lately  frozen  to  partially  frozen  tissues. 

3)  That  anatosd.cal  changes  such  as  organ  displaces«nt  and  edesw  are  fixed 
under  actual  centrifugation  stress  in  a  striking  and  incontrovertible  frozen 
picture. 

4)  The  hqtlications  of  this  quick  freezing  technique  in  the  devclopaent  of 
new  avcnties  for  the  investigation  of  acceleration  stress  physiology  are  discussed. 
(DICO) 
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Cell,  C.F.  1952  MDDIFICATICW  OF  F7P,  INSTALLATION  OF  SUPINE  SEAT  AND  RELATED 
CCMPOHENTS,  IN-FLIGHT  EVALUATION  (3?  THE  SEAT 
(Naval  Air  Developtaent  Center,  Johnaville,  Pa.)  NADC-MA-L5208,  Dec.  10,  1952 
ASTIA  AD  133  234 


ABSTRACT:  A  supine  seat  was  installed  in  an  FTP  fighter  plane  and  tested.  Its 
relatively  small  size,  and  points  of  constriction,  as  well  as  the  lack  of 
visibility  and  difficulty  of  escape  it  imposed,  were  found  to  be  undesirable 
features.  In  flight,  control  of  the  plane  was  made  possible  by  means  of  an 
autopilot  (PIE)  device  allowing  the  pilot  to  change  position  if  desired. 
Additional  tests  on  the  human  centrifuge  are  recommended  to  investigate  the 
physiological  implications  of  the  supine  seat  under  acceleration.  It  is  further 
recommended  that  the  assembly  be  modified  for  stick  and  rubber  installation, 
improved  instrument,  visibility,  and  greater  physical  comfort. 
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Gall,  C,7.  h  D.  Cranaore  1955  A  STUDY  OP  FLUID  SHIFTS  IN  SHUJL  lONORS  EXPOSED 
TO  ACCELEXAXIVE  STRESS 

Journal  of  Aviation  Medicine  24(1^:48-56,  Feb^  1953 

ABSTRACT:  A  study  vas  instituted  to  investisata  fluid  shifts  and  ralatad  physio¬ 
logical  phenoaiena  in  smll  anisols  under  accelerative  stress  by  a  quick-fracsiag 
fixation  technique.  Following  prelisdnary  experiaentation,  an  apparatus  was 
designed  and  constructed  that  nadc  possible  the  actual  fixation  of  anatoaicsl 
and  physiological  changes  of  the  rat  under  centrifugation  stress.  The  results 
of  studies  on  sixty  rats  (200  to  300  gas.)  with  this  technique  indicate:  (1) 

That  freezing  to  a  coaq>letely  solid  state  by  ianersion  in  liquid  nitrogen  was 
accoaplished  in  approximately  ISO  seconds.  Static  conditions  for  circulation 
and  respiration  were,  however,  iaposed  auch  faster,  in  the  order  of  15  seconds 
or  less.  (2)  That  the  quick-freezing  techniqtie  in  itself  did  not  cause  aiqr 
apparent  fluid  shifts  in  the  tissues  of  the  rat.  There  was  no  deaonstrable 
exchange  of  fluid  froa  completely  frosen  to  partially  frozen  tissues.  (3)  That 
anstoaical  changes  such  as  organ  displaceaant  and  edenis  are  fixed  under  rctual 
centrifugation  stress  in  a  striking  and  incontrovertible  frosen  picture.  (4) 

The  isq>lications  of  this  quick- freeqing  technique  in  the  dcvelopaent  of  new 
avenues  for  the  investigation  of  accelerative  stress  physiology  are  discussed. 


1,908 

Cell,  C.P.  1954  EVALUAIlOH  OF  AKri-BLACKOOT  SUIT  WITH  PAHACHOTE/ SAFETY  BARMXSS 
AS  UCTECRAL  PART 

^.S,  Maval  Air  Development  Center,  Johnsville,  Pa.J  HADC-MA-LR2^  March  9,  1954 


ABSTRACT:  The  suoject  anti-blackout  suit  aet  the  requirements  of  para.  4.2.3  of 
MIL-S-5085  (Aer)  in  providing  adequate  G  protection  for  the  subject  after  being 
tested  and  evaluated  on  the  husun  centrifuge.  Hcxrever,  this  protection  was 
accompanied  by  subjective  discomfort  of  excessive  pressure  from  the  belly  bladder 
even  though  the  G  valve  was  on  the  low  setting.  The  same  subject  had  no  coaiparable 
discooifort  when  protection  of  the  sane  magnitude  of  C  was  provided  by  a  conventional 
anti-blackout  suit  attached  to  the  G  valve  on  the  high  setting. 


I, 909 

Cell,  C.F.  &  H.li.  Burter  1954  PHYSIOLOGICAL  IMVESTIGATIOH  OF  IMCIEASIIIG 
RESISTAIICE  TO  BLACKOUT  BY  PROGRESSIVE  BACKKARD  TILTISG  TO  THE  SUPIHE 
POSmOH 

J.  Aviat.  Med.  25(6):  568-577 


ABSTRACT:  A  healthy  male  subject  can  tolerate  15  transverse  G  while  supinated 
at  85  degrees  for  five  seconds  with  no  indication  of  impending  blackout.  At 
77  degrees  backward  tilt,  the  anti-blackout  protection  does  not  exceed  that 
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rrocvccion  afforded  by  an  Inflated  anci-€  anlt  with  the  subject  In  the  upright 
seated  position.  To  insure  full  protection  against  blackout,  the  subject  oust 
be  supinated  beyond  77  degrees  backward  tilt.  At  relatively  low  G  in  the 
45-77  degrees  backward  tilt  position,  a  sense  of  fullness,  pressure,  or  burning 
oenastloo  often  appears  in  the  thorax  indicating,  again,  that  the  optissua 
position  is  beyond  77  degrees  backward  tilt.  The  pressure-pain  occasionally 
elicited  in  the  thorax  is  due  to  pressure  of  the  rib  cage  on  the  thoracic 
cavity  as  well  as  the  pressure  on  the  abdoaen  forcing  the  abdosdnal  contents 
against  the  diaphragai.  (Author) 


1.910 

Gall.  C.  y.  4  H.  H.  Hunter  1954  rerSlOLOClCAI  XHVESTICAriOH  OF  INCREASIMC 
BES1STAMC2  ID  glACKOUT  BT  PBDCSESSIVE  BACXUAkD  TlLTlhG  TO  THE  SUPINE 
posiTioa. 

(H.S.  Haval  Air  Developswnt  Center,  Aviation  Medical  Acceleration  Lab., 
Johnsville,  Fetmeylvania) .  HAl>C-MA-5406,  June  30,  1954.  ASTIA  AO  36856 

SOHMAXI:  Subsequent  to  die  extensive  physiological  investigations  of  Stauffer 
at  Pensacola,  Florida  on  the  effectiveness  of  supination  in  protection  against 
blackont,  a  supinatlng  pilot's  scat  was  installed  in  a  F7F-2R  airplane  and  flight 
tststed  as  a  prototype. 

These  test  flights  indicated  the  need  for  further  investigafion  in  order  to 
dataralne  the  actual  positive  G  protection  at  varying  degrees  cf  supination. 

A  supine  seat,  capable  of  back  tilting  at  10^  increnents  to  85^  backward  tilt, 
was  bnilt  and  installed  on  one  of  the  swinging  platfocws  of  the  Aviation  Medical 
Acceleration  Laboratory  Centrifuge. 

la  this,  as  in  previous  studies,  it  was  dessms tra ted  that  when  fully  supine, 
exposore  to  15  transverse  6  can  be  tolerated  for  5  seconds  with  no  indication  of 
iapending  blackout. 

It  was  further  deiwrascrated  that  at  77°  backward  tilt  the  anti-blackout  protection 
did  not  exceed  that  protection  afforded  by  an  inflated  anti-G  suit  with  the  sub¬ 
ject  in  the  upright  seated  position. 

This  study  indicates  that  to  receive  the  full  protection  against  blackout  afforded 
by  supination  the  subject  auat  be  back  tilteo  beyond  77°. 

A  close  relationship  was  observed  between  the  degree  of  backward  ti^t  of  the 
seat,  ti»e  vertical  angle  of  the  retinal-aortic  dinension,  and  the  degree  of 
blackout  protection  afforded.  (DACO) 


>,ni 
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Smll,  C.  r.f  B.  D.  polls  4  0.  Bailey  1954  STtPY  OB  THE  EmCTS  OT  AOCELEBAnOB 
81BBSS  OH  rUTID  AHD  ELECTBOITXS  DISTRIBUTICW  IM  HUMALIAH  STSTSIfi. 

(Mawl  Air  Dairalopsent  Ctx.,  JoltnsTllU,  Pa.)  ■ADC>MI-5401.  9  fab.  1954. 
ASTU  AO  36  633. 

ABSTBACT:  An  Inaastlgatloa  vaa  aada  of  tba  Ha  and  C  content  of  Vlstar  rat  bralna 
when  the  anlaale  were  subjected  to  experlsaental  acceleration  stress  and  tie  stress 
The  clncentration  of  brain  E  increased  owsr  the  controls  by  die  application  of 
acceleration  and  tie  stress.  Ho  significant  changes  occurred  In  the  brain  Ha 
content  of  the  stressed  aalBsils  as  conpared  to  the  controls.  Thera  was  an 
Increase  In  the  BgO  content  of  die  brain  when  die  tie  stress  was  prolonged;  this 
was  not  die  case  with  acceleration  stress.  A  Mirked  shift  In  ration  of  K  to  Ha 
occurred  In  th*  brain  of  the  rata  exposed  to  acceleration  stress  when  coeqiared 
to  tie  stress  and  noraal  control.  An  electrolyte  lahalanca  occurred  In  the  brain 
of  Vlstar  rats  under  acceleration  strass. 


Cell.  C.  F..  B.  D.  Polls.  4  0.  Bailey  1955  EFFECT  OP  4CCELEBATI0N  STBESS  OH 
THE  POTASSIUM  AMD  SODIUM  CONCEHTBATIOH  OP  RAT  BBAIH.  Aiertcan  J.  PhTStoloar 
183;23-26.  Oct. -Dec.  1955 
HOTS:  Reel  7,  Plash  6.  Itens  9  and  10 


ABSTRACT:  An  Investigation  was  aede  of  the  sodluai  and  potassium  content  of  Vls¬ 
tar  rat  brains  after  the  animals  were  subjected  to  experismntal  acceleration 
stress  and  tie  stress.  The  significant  findings  of  this  study  was  the  amrked 
shift  in  ratio  of  potassium  to  sodium  that  occurred  in  the  brain  of  the  rats 
exposed  to  acceleration  stress  vhen  compared  to  tie  stress  and  normal  control. 

The  results  indicate  that  an  apparent  electrolyte  imbalance  occurs  in  the  brain 
of  Vistar  rats  under  acceleration  stress.  This  aberration  may  be  of  value  for 
further  study  of  the  factors  contributing  to  dioturbances  in  brain  metabolism  and 
function  under  acceleration  stress.  (AUTHOR) 
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Cell,  C.  F.  4  D.  Cramsore  1956  DISIXXATIOH  OF  ORGAHS  AMD  TISSUES  OF  RATS 
EXPOSED  TO  ACCELESATIOH  STRESS:  POSSIBLE  PHYSIOLOGIC  SISHIFICABCE. 

J.  Aviation  Med.  27(6):497-504,  Dec.  1956. 

ABSTRACT:  A  study  was  cooduc_ed  using  a  quick  freeze  technique  for  the  anatoedc 
fixation  of  rats  exposed  to  graduated  increments  of  acceleration  stress  and  tiami. 
(1)  Visceral  displacement  reaches  a  maximum  at  a  relatively  low  level  of  accelera¬ 
tion  stress  in  a  short  period  of  time  in  die  application  of  positive,  negative  or 
transverse  g.  (2)  Elongation  and  torsion  of  the  lungs  in  positive  g  and  compres- 
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siOB  of  tho  luDga  in  negatlvo  g  anpports  tbo  postulat*  of  Cranaoro  that  deatii 
froa  accalaratioo  straas  la  dua  to  anoxic  anoxia.  (3)  Elongation  of  dia  haart 
and  groat  aotaala  in  poaltive  g  and  coaipraaaioo  of  thesa  organa  in  nagatiao  g 
iapodaa  tiaaua  oxygenation  by  radticing  tha  blood  flov.  (4)  Tha  poaalbility  of 
Irhllng  creating  pathologic  changaa  due  to  a  pia ton- like  action  Mused  by  the 
altomatlng  dlaplaccaant  of  tiia  Tlacaral  contanta  of  tha  cavities  above  and  below 
tho  diaphragw  appears  reasonable,  in  view  of  the  rapidity  of  displacaaent 
raspoiiae  to  applied  acceleration  atreaa.  (5)  Tha  application  of  transverse  g 
creataa  little  diapLaceaant  of  viscera  with  no  significant  physiologic  disturbance 
at  aneh  higher  g  levels  than  can  be  applied  in  positive  or  negative  g.  (Author) 


1,914 


Cell,  C.  F.  1961  AOCELEBATIOH  CtMCTnEE  FAJOL  OF  AEBDSPACE  ICDICIBE  — > 
ACAID  —  MATO  COaKTBISS. 

(lepbrt  to  Sywpoaluw  on  Acceleration  Straas,  Sen  Antonio,  Texas) 

ABSTIACT:  Tha  above  titled  cowwittee  has  ten  weabara  who  represent  the  NATO 
countries  that  are  actively  engaged  in  acceleration  research.  The  Panel  meets 
once  yearly  in  one  of  the  MATO  countries  at  which  tlae  presentations  of  mutual 
work  are  reviewed  and  plans  for  joint  effort  a<‘e  discussed  and  Implemented.  Tha 
Conadttee  itself  is  appointed  by  the  Executive  Council  of  the  Aerospace  Medical 
Panel.  Approximately  ten  collaborators  who  are  well  known  in  the  field  of 
accaletation  are  considered  amai>ers  ex  Officio  and  actively  assist  in  the  pro- 

In  this  report,  the  members  point  out  their  areas  of  investigation,  mainly  in 
the  field  of  acceleration.  They  also  review  their  program  of  re>defining  accel¬ 
eration  and  of  transcribing  bits  of  related  data  into  meaningful  graphs. 
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Cell,  C.  F.  1961  TABLE  OF  EQUIVALENTS  FOR  ACCELERATIOH  TERMINOLOGY. 

RECOMMENDED  FOR  (^NERAL  INTERNATIONAL  USE  BY  THE  ACCELERATION  CIMCITTEE 
OP  THE  AEROSPACE  rCDICAL  PANEL,  AGARD. 

Aerospace  Medicine  32( 12): 1109-1111,  Dec.  1961. 


ABSTRACT:  A  trble  of  equivalents  for  the  terminologies  of  acceleration  in 
common  usage  is  presented.  The  terminologies  group  themselves  into  two  basic 
configurations  which  are  set  up  as  Tables  A  and  B.  Table  A  contains  the 
two  acceleration  terminologies  that  are  commonly  used  in  the  field  of  aero¬ 
nautics  %rhen  reference  is  made  to  the  direction  of  acceleration  of  a  mass. 
Table  B  referc  to  the  inertial  reaction  of  the  tissues  and  fluids  of  the 
intact  aasKialian  body  in  response  to  the  acceleration  applied  to  the  whole 
body.  In  the  first  instance  the  ssmll  letter  g  is  used;  in  the  second,  the 
capital  letter  G  is  recommended.  (Tufts) 
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CclMin.  R.  &  J.L.  Bclfrich  195A  PERFORMAMCS  OF  CATAPULTS  IX  VARIOUS  POBCX 

fields 

(PitaMO-Dunn  Lab«.,  Frankfort!  Aiscnal,  Philadelphia,  Pa.)  Pro j .  Xo.  TSl'lS-CAA; 
Mean.  Rape.  Xo.  Ml>S94;  Oct.  1954;  ASTIA  AO  48517 

ABSTRACT:  The  conclualona  reached  In  chia  report  arc  not  to  be  conaidcred 
cither  final  or  exact,  as  experinental  firings  have  not  been  Bade  under 'the 
conditions  being  considered.  These  results  have  been  obtained  by  extrapol¬ 
ating  the  ballistics  equations  and  coatparing  the  results  obtained  with  those  of 
such  experiiaencal  firiiigs  as  seeaud  to  be  applicable. 

The  catapults  considered  were  the  wodels  Ml,  M2,  M3,  M4,  TlO,  and  T14 
in  force  fields  of  one,  three,  five,  and  seven  g's.  Of  particular  interest 
was  the  perfomance  of  the  M4  catapult  in  a  3-g  field. 

The  results  indicated  that  all  final  velocities  would  be  very  little 
affected  by  a  3-g  field.  In  addition,  final  velocities  of  the  Ml,  M3,  and 
TlO  would  be  little  affected  by  a  5-g  field.  For  all  catapults,  increasing  the 
force  field  beyond  cither  three  or  five  g's  caused  noticeable  decreases  in  final 
velocities.  These  conclusions  are  listed  in  aore  detail  in  tabular  fom. 
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Ccaaill,  C.L.  1943  THE  EFFECTS  OF  ACCZLERATIOM  ON  MAH 

In  Physiology  In  Aviation  (Springfield:  Baltiaors:  Charles  C  Thoaaa, 
1943)  pp.  94-99 


ABSTRACT;  In  this  chapter,  there  is  a  description  of  the  effects  of 
acceleration  on  nan.  These  effects  arc  awinly  in  the  circulatory  systea  and 
produce  profound  changes  in  the  aviator  during  dive  boabing  attacks  and  fast 
aaneuvers . 
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Geaatll,  C.L.  1943  PHTSIOLOGT  PI  AVIATIOX. 

(Springfield,  Ill.:  Charles  C.  Thoaaa,  1943) 

NOTR:  A  stidy  of  the  physiological  reactions  which  arc  found 
to  take  place  in  aen  taking  part  in  plane  flights. 

The  aaterial  ccr.'cred  Iv  esfentially  that  included  in 
the  lectures  given  at  the  School  of  Aviation  Madicine, 
Haval  Air  Station,  Pensacola,  Florida,  where  the  author 
is  an  instructor. 


CONTEXTS:  niysiology  applied  to  aviation.  Historical  introduction.  Air. 
Cas  laws  and  their  application.  Mechanics  of  respiration.  Alveolar  air. 
Carriage  of  oxygen  by  the  blood.  Carrying  capacity  of  the  blood  for  carbon 
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dloxld*.  Control  of  rMpiration.  Acuto  offocta  of  anoxia.  Uaa  of  oxygen  in 
aviation.  Chronic  af facta  of  altltu<ia.  Aaroaaboliaa.  Circulation.  Control 
of  tha  circulation.  Iffacta  of  accalaration  on  nan.  Taaparatura  control  of 
tba  body.  Fhyaiology  of  auacular  axarciaa.  Inatruaant  flight,  by  Liautanant 
Fradarick  B.  Laa,  (T).  DSnt.  Izulax. 
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Caaalll.  C.L.  1943  PHYSIOLOGY  Pi  AVIATION 

(  Springfiald;  Baltianra:  Charlaa  C  Thoaaa,  1943) 


C0M1XMX5: 

Chaptar  1 . 

2. 

3. 

4. 

5. 

6. 
7. 
B. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 
19. 


Fhyaiology  Applied  to  Aviation 
Hiatorical  Introduction 
Tha  Air 

The  Gaa  Laws  and  Their  Application 
Mechanica  of  Beapiration 
Alveolar  Air 

The  Carriage  of  Oxygen  By  the  Blood 

The  Carrying  Capacity  of  tha  Blood  for  Carbon  Dioxide 

Tha  Control  of  Beapiration 

Tha  Acute  Bffecta  of  Anoxia 

Tha  Uae  of  Oxygen  in  Aviation 

Tha  Chronic  Bffecta  of  Altitude 

Aeroeabo 1 ian 

Tha  Circulation 

Tha  Control  of  the  Circulation 
The  Effects  of  Acceliatlon  on  Man 
The  Teaperature  Control  of  the  Body 
The  Physiology  of  Niscular  Exercise 
Instruaent  Fli{d>t 
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GcMd.ll.  C.L.  1946  AVIATICK  PHYSIOLOGY 
Bev.  Physiol .  8:499-514 

ABSTBACT:  Sone  of  the  experimental  work  in  four  fields  of  aviation  physiology 
is  reviewed.  Through  intensive  efforts  of  Army,  Navy,  and  vivilian  laboratories 
BC'veral  important  and  useful  discoveries  have  been  suide  in  aviation  physiology 
during  the  war  years.  Satisfactory  oxygen  regulators  and  masks  have  been 
developed  thro;igh  the  cooperation  of  physiologists  and  engineers.  Pressure 
breathing  equipment  has  been  perfected  which  enables  some  men  to  reach  50,000 
feat.  Anti-’'g"  suits  have  been  devised  for  protection  against  the  forces  of 
acceleration.  Another  development  has  been  the  teaching  of  practical  physiology 
to  thousands  of  aviators.  Lectures,  demonstrations  of  the  effects  of  altitude 
on  man,  and  runs  in  the  low  pressure  chambers  have  been  given  to  nearly  every 
aviator  in  our  Army  and  Navy.  The  teaching  of  night  vision  is  another  example 
of  applying  physiology  to  large  numbers  of  individuals.  It  is  in  these  fields 
of  instruction  that  physiologists  have  made  their  greatest  contribution  to 
aviation  medicine  in  this  war. 
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Xn  coatrMt  to  thooo  achlorcMots  thoro  kwo  UMoy  dloappointwBts.  llo 
tMt  h«a  b««a  (Uvlsod  for  '*b«nds'*  which  will  prodict  whothor  «o  indlvldiuil  Im 

■or*  or  lots  tuoeoptiblo  to  ooro*oabolisa  than  hit  portnor.  Ito  practical  tub- 
stltuta  for  oxygon  hat  baan  dltcovarad  idtlch  will  ralta  a  aan't  altltuda 
tolaranca.  Va  do  know  aftor  four  yaart  of  war  auch  aoro  about  how  aan  and 
anlaalt  raact  to  altltuda.  Mott  of  thlt  knowladga  hat  bad  no  laaadlata 
practical  walua.  Howavar,  tha  affort  hat  not  baan  wattad  for  tom  of  thlt 
knowladga  aay  ba  utaful  In  clinical  aadlclna  In  ttudylng  raaplratory 
circulatory  dltaatat. 


1.921 

Ganaral  Elactrlc  Coapany  1960  FLIGBT  COimDL  STOW  OT  A  MUDOO)  lE-BHTRI 
VEHICLE. 

(Wright  Air  Dav*lopa«nt  Dlwlaion.  Wrlgh t -Pat tart oq  An,  Ohio)  HADD  TH  6&> 
695.  VoloM  11.  ASTU  AD  249  400 

ABSTSACT:  Many  of  tha  Inwaatlgatlont  partalning  to  tha  opart tlon  of  tha  anargy 
■anagaaant  coocapt  ware  parforaad  on  an  analog  coaputar.  Tha  datalla  of  tha 
analog  tltulatlon  and  tha  raaultt  obtained  ara  pratantad  In  Appendix  1.  Thlt 
appendix  also  containt  detailed  Inforaatlon  concamlng  tha  functional  capabilltlaa 
of  the  anargy  aanaganant  tyttaa. 

Appendix  11  presentet  the  error  analytia  which  prowldat  Juttlficatloo  for  atata- 
■enta  In  Voluaa  1  concerning  tha  utafulnatt  of  particular  ayataas. 

Appendix  111  it  concerned  with  the  aerotheraodynaale  contlderatlona  of  glide 
wahiclet.  Tha  aajor  contribution  of  thlt  appendix  to  the  atudy  prograa  it  to 
show  that  the  heat  protection  tyttesM  required  for  glide  Tehiclat  are  reasonable 
froa  a  weight  atandpoiiit. 

Inforaatlon  concerning  the  diaperaion  of  balllatlc  eehlclaa  la  presented  in 
Appendix  IV.  Tha  seirioua  aourcas  of  diaparalon  ara  dlacusaad  and  the  la^ct 
errors  resulting  trow  error  sources  arc  calculated.  It  is  concluded  that  the 
ultlaate  iapact  point  dispersion  it  about  ten  nautical  alias. 

Appendix  V  shows  how  a  variable  drag  device  can  be  used  to  Halt  the  — 
deceleration.  The  results  presented  herein  should  be  helpful  in  avaluating  the 
utility  of  variable  drag  devices  In  teraa  of  hisaan  tolerance  to  deceleration 
and  the  theraodynaaic  and  rechanlcal  feaalbllltlaa  of  apeclfic  types  of  devices. 
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General**,  C.  D.  J..  Jr.  1960  SPACE  MBOICDOK  AMD  THE  PHYSICIAN. 

Keif  Ybrk  State  J .  of  Medicine  60(11): 1741-1761 ,  June  1,  1960 

ABSTBACT:  Sevlevs  the  background  of  aan'a  desire  to  travel  through  interplanetary 
apace  froa  year  1500  A.O.  Dlscuajes  various  aspects  of  space  aedicine,  including 
psychological  probleaa  of  wei^tlessness,  isolation,  day-night  cycle.  Lists  huaan 
factors  in  space  travel  uhich  need  further  research.  The  task  of  space  aedicin* 
la  to  adjust  aen  to  apace  envlronaental  conditions  uhich  affect  hia  physically 
and  psychologically. 


1,923 

Georg*.  M-  B.  T.  1959  ATTITtlDE  COHTROL  FOR  SPACE  VEHICLES. 
Astronautics  4:34.  March  1959, 
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George,  T.A.  1961  PRIKCIPLBS  OP  ATMOSPHERIC  REEHTRT  (Office  of  the  Dlrecter 
of  Defense  Research  and  Engineering,  Washington,  D.C.)  Hov.  1961 
ASTIA  AD- 274  999 

ABSTRACT:  This  paper  auas^rlse*  the  entire  field  of  a  space  vehicle  s  reentry 
into  the  earth’s  ataosphere.  It  is  assuned  that  the  vehicle,  either  lifting 
or  nonlifting,  is  approaching  the  earth  froa  outer  space  and  aust  pass  through 
all  densities  of  tiie  atmosphere  as  it  enters  at  high  altitude  until  it  lands 
at  approxlaately  sea  level.  During  the  vehicle’s  descent  through  the«rth  s 
amosphere,  deceleration  aust  not  exceed  a  ■exisua  value,  the  total  heat  taken 
in  by  the  vehicle  oust  not  be  excessive,  and  the  vehicle’s  skin  or  internal 
tea^erature  aust  be  limited.  Methods  of  attaining  these  objeetives  are  explained 

(Author) 

1.925 


George  Washington  University  1960  HUMAN  RESOURCES  RESEARCH  OFFICE  BIBLIOGRAPHY 
or  REPORTS  July  1,  1959  to  June  30,  1960 
(The  George  Washington  Uiiiversity,  Huaan  Resources  Research  Office,  operating 
under  contract  with  The  Departaent  of  the  Army)  ASTIA  AD  241  451 

ABSTRACT:  This  bibliography  lists  publications  of  the  Human  Resources  Research 
Office,  its  Training  Methods  Division,  and  its  Human  Research  Units,  froa  July  1, 
1959,  to  June  30,  1960.  It  suppleoents  the  Bibliography  of  Reports  as  of 
July  30,  1959,  issued  in  July  1959,  and  replaces  the  six-aonth  supplement  issued 
An  January  1960. 
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Part  I  of  this  annual  supplouent  prssants  in  chronological  order  an  annotated 
list  of  reports  in  the  series  issued  by  the  Director's  Office  during  FT  1960. 

Part  II  organises  reports  by  Task  and  by  originating  Division  or  Unit;  it  lists 
reports  issued  by  the  Units  and  the  Training  Methods  Division,  or  approved  for 
distribution  during  the  past  fiscal  year,  as  well  as  listing  those  published  by 
the  Director's  Office. 
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Ceorgiyev,  0.  1959  GETTIIC  XEADT  FOR  0UI£R  SPACE  (Sobirayeacya  v 

ICossK>s)  . 

Trans,  frow  Sovetskiv  Soyus  (USSR)  (10):12-1A,  1959. 

(Office  of  TecLnlcsl  Services,  Washington,  D.C.) 

Oct.  30,  1959  60-13191 
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Cerathewohl,  S.  J.  1953  DIE  PSTCHOPHTSIOLOGIE  DEE  BESCHLSOflGUNGS -VIRJCQMC 
(Psychophysiology  of  Acceleration) 

Weltrsunfahrt  4:15-19. 
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Gerathewohl,  S  .  J  . .  H.  Strughold.  and  W  .F  .  Taylor  1956  THE  OCULOMUTOtjl 
OF  CIKULAR  EYE  MDVEJEirrS  DURING  INCREASING  SPEED  OF  RDTATIOB  (US.4F 
Aviation  Medicine.  Randolph  ATB,  Texas)  Report  56-33. 


C  PATTERN 
$chool  of 
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Gerathewohl,  S.  F. ,  H.  Strughold  &  W.  F.  Taylor  April  1957  THE  0CirLc|«T0RlC 
PATTERN  OF  CIRCULAR  EYE  MOVEMENTS  DURING  INCREASING  SPEED  OF  aOTAITlON. 

J.  Exp.  Psvchol.  53(4),  April  1957. 


See  also  (School  of  Aviation  Medicine,  ijSAF,  Randolph  AFB,  Texas) 
No.  56-33,  April  1956.  ASTIA  AD-108  300  j 


Rept. 


ABSTRACT:  The  basic  pattern  of  guided  circular  eye . csiveBients  during  tneryasing  ro¬ 

tational  target  speed  was  photographed  end  analyzed  with  the  use  of  a  Master  Oph¬ 
thalmograph.  Experiments  were  made  with  (1)  saccadvc  eye  movesKnts  at  a  constant 
speed  of  15  r.p.m.;  (2)  during  increasing  speeds  from  20  to  45  r.p.a.;  and  (3)  from 
40  to  85  r.p.m.  As  the  rotational  speed  of  the  target  increases,  the  hovesKtits  of 
the  eyes  become  more  frequent,  extensive,  and  Irregular.  It  is  concluded  that  a 
rotating  target  can  be  visually  fixated  without  strain  up  to  a  speed  of  about  30 
r.p.m.;  that  sotne  subjects  lose  pace  In  the  range  between  30  and  60  r.p.m.;  and 
that  visual  pursuit  Is  extretnely  difficult  at  speeds  higher  chan  75  r-p.m.  Beyond 
this  limit  the  oculomotoric  pattern  diaincegrates  coapletcly.  (AUTHOR!) 
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CMTSthcwohl,  S.J.  &>  C.t.  Stcinkssp  1958  HDMAX  FACTORS  REQUIREMEirTS  FOR  FtTITING 
A  MAR  INTO  ORBIT 

la:  Hcchc,  F.  ,  ad. ,  IX  th  In  front  Iona  1  Astrcnautlcal  Congrot.  Proceedings.  1958. 
(Vlanaa:  Sprites  •  Vcrlag,  1959) 
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Cerathewohl,  S.J.  1959  EQUIPMENT  FOR  MARKED  SPACE  CAPSOIE  AND  LDMAR 
BASES.  (Aray  Medical  Services,  Research  and  Developnent  Cosnand, 
Bioast ronautlcs  Research  Unit)  Special  Report.  28  Feb.  1959. 

ASTU  AD  227  226 


ABSTRACT:  The  construction  of  second  and  third  generation  boosters 
developing  several  sillion  pounds  of  thrust  to  manned  space  flight. 

This  not  only  requires  the  advanceaent  of  engineering  capabilities  and 
space  technology,  but  also  deaands  an  acceleration  of  bioastronautlcal 
research  and  the  projection  of  Information  already  available  Into  the 
region  of  outer  space.  Equlpswnt  variables  %ihlch  arc  thought  to  be 
•Igniflcant  for  man's  exploration  and  survival  in  space  are  discussed, 
aud  sets  of  research  task  nef ssary  for  the  accompllshaent  of  manned  space 
alias  ions  are  proposed. 
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Cerathewohl,  S.J.  1959  PSYCHOLOGICAL  PROBLEMS  OF  SELECTION,  HOLDING, 

AND  CARE  OF  SPACE  FLIERS.  (Army  Medical  Services,  Research  and  Develop¬ 
ment  Cosawnd)  Reports  control  symbol  CSCRD-16-A,  13  Nov.  1959. 


ABSTRACT:  The  psychological  requlreaients  for  the  selection,  holding,  and 
care  of  space  fliers  Is  investigated.  The  selection  methods  are  scrutinized 
as  to  their  validity  and  applicability  to  the  problem.  Examples  of  related 
activities  arc  presented.  The  mi«ln  p  rpose  of  the  preparations  saist  be  to 
cecabllsh  a  natural  pattern  of  conditioning  and  familiarization,  to  develop 
skill  and  abilities  parallel  to  the  development  of  the  hardware,  and  to  main¬ 
tain  tha  intareat  and  motivation  of  the  astronaut.  (Author) 


1,933 

Caratfaeuohl,  S.J.  1959  SURVIVAL  IN  SPACE. 
Sjj^cc  Journal.  Match-May  1959 


1,934 
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G«r«thewohl.  S.J..  4  G.ft.  St*lnka|>  1959  BDMAH  FACTORS  IXQtnSEICiriS 

TOR  FOTTIMC  A  MAX  Df  ORBIT.  Astro.  Acts  5:73-84 


ABSTRACT:  Msn's  survival  and  operational  capability  In  an  artificial  earth 
satellite  depend  primarily  on  the  reliability  and  accuracy  of  the  launching, 
guidance  and  recovery  operations  on  the  oiac  hand,  and  on  the  perfection  of 
his  engineered  environment,  on  the  ether.  Although  the  huamn  organism  is 
more  sensitive  and  vulnerable  than  that  of  nan's  other  creatures,  his  greater 
versatility  and  higher  intelligence  assure  his  survival  under  nev  and  threaten¬ 
ing  circunstances .  If  a  physiologically  habitable  environaent  is  created, 
and  if  its  functions  during  orbiting  are  secured,  the  human  passenger  can 
withstand  the  stresses  involved  in  nanned  satellite  operations  of  a  United 
durat ion . 


1,935 

Gerathewohl.  S.J.  1959  EQUIPMSTT  TOR  MA2<IIED  SPACE  CAPSULES  AMD  LDHAR 
BASES.  (Amy  Medical  Research  Labs.,  Bioastronaut ics  Research  Unit, 
Ft.  Enos,  Ky.)  Special  Rept .  28  Feb.  1959. 


ABSTRACT:  The  construction  of  second  and  third  generation  boosters  developing 
several  siillion  pounds  of  thrust  leads  by  necessity  to  wanned  space  flight. 

This  not  only  requires  the  advancesient  of  engineering  capabilities  and  space 
technology,  but  also  demands  an  acceleration  of  bioastronaut ical  research  and 
the  projection  of  information  already  available  into  the  region  of  outer  space. 
Equipment  variables  which  are  tbought  to  be  significant  for  man's  exploration 
and  survival  in  space  are  discussed  in  this  first  report,  and  sets  of  research 
task  necessary  for  the  accoBplishsmnt  of  manned  space  missions  arc  proposed. 


1,935 

Scrathewobl,  S.J.,  S.W.  Downs,  Jr.,  et  al.  1960  BIO-TXLZWTRT  Df  THE  XOSX 
COieS  OF  THE  U.S.  ARMT  JUFTTER  KISSILSS.  Reprint:  IRE  Trans. 
MIl.-4:288-302,  April-  July  1960, 


ABSTRACT:  The  primary  objective  of  the  bio-fli^ts  was  tc  demonstrate  that 
anisuls  can  survive  ballistic  flights  unharmed,  if  an  adequate  life  support  is 
provided.  The  secondary  aim  was  to  design,  construct  and  test  such  a  system 
to  develop  countdown  and  launching  procedures,  and  to  recover  the  specimen 
after  flight.  Technical  and  scientific  infotmation  on  the  physiologic  and 
behavior  status  of  the  animal  was  to  be  gained  thru  telemetry.  Although  the 
first  aniswl  was  lost,  valuable  data  were  obtained  on  the  functioning  of  the 
bio-package  during  flight.  They  served  to  improve  the  second  experiment,  which 
added  substantially  to  the  understanding  of  the  biomedical  requirements  for 
space  flight.  Able  and  Baker  were  the  first  primates  recovered  unharmed  from 
an  operational  lEJEM  nose  cone  after  reentering  the  earth's  atmosphere.  (Authors) 
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1,837 

C«rathcwohl,  S.  J.  &  B.  B.  G«nuUMit  1962  reYSIOLOCICAL  AHD  BEHAVIORAL  SCIBfCBS 

In:  Kncioonl  Acronnuclcs  6  Space  Adainietretion,  Heehington,  D.  C.; 

Btoeetroneutlcs.  HASA  SP-18.  Dec.  1962. 

ABSTBACT:  The  bioestroaautical  progrea  of  the  letlonel  Aeroneutics  end  Space 
AdUnietratlon  le  based  on  the  classical  disciplines  of  the  life  sciences  as 
aejor  areas  of  research.  Since  aan  is  a  terrestrial  organisa,  he  has  been  studied 
alaoat  entirely  under  this  aspect.  Bowener,  with  his  entry  into  extraterrestrial 
space,  new  conditions  arise  which  warrant  intensive  investigation.  Generally, 
the  physiologic  research  concerns  the  fundaaental  bases  of  busan  functions,  the 
deterainatlon  of  aan's  tolerances,  and  his  protection  against  stressful  altera¬ 
tions  of  his  biological  hoaeostasls.  The  behawioral  studies  asinly  deals  with 
ana's  perfonaance  capabilities  and  liaitations  unoer  nomal  and  extreae  condi¬ 
tions.  In  accordance  with  HASA's  alssion,  the  work  in  these  areas  is  prisarlly 
applied  and  supporting  in  nature;  but  there  is  also  a  need  for  basic  research. 

The  scope  of  these  investigations  reaches  froa  such  acadeaLc  problesa  as  biologic 
pattern  foroetion  and  localization  at  the  cellular  level  to  the  practical  appli¬ 
cation  of  cybernetic  principles  for  the  nonitoring  of  the  organisa  and  the  coaplex 
systems,  coonmication  and  inforaation  theory,  and  orientation  and  navigation 
processes  in  animals  and  amn.  Also  included  in  this  program  is  the  blending  of 
the  disciplines  of  biology  .and  physics  in  such  fields  as  biotechnoloRV  and  bionics, 
which  are  aimed  at  the  developaent  of  improved  techniques  ana  instruments  as 
well  as  of  the  acquisition  of  new  inforaation.  The  requirements  of  man  in  space 
necessitate  those  research  efforts,  which  will  result  in  design  criteria  for 
various  types  of  equipment,  protective  devices,  life  support  sysceas,  coamunica- 
tion  channels,  displays,  sm  controls  for  space  flight  and  planetary  explorations. 
However,  in  maxsy  ways  the  life  scientist  is  not  yet  in  a  position  to  infora  the 
engineer  which  conditions  be  must  produce  in  order  to  accoiaDodate  the  sian  or 
what  systesw  oust  be  made  his  protection.  This  paper  will  describe 

some  of  tiie  HASA's  efforts  I  to  answer  this  q\>esclon.  The  bioastrOnautics  program 
of  the  HASA  will  cover  a  aiKh  wider  range  of  subjects  in  which  the  universities 
can  play  a  major  role. 


1,938 

Gerathewh  1 ,  S.J.  6  B.E. 

SCIENCES.  In  Proceedings  of  the  HASA  -  University  Conference  on  the 
Science  and  Technology  of  Space  Exploration.  1:399-413. 

(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 
Dec.  1962. 


ABSTBACT:  Various  efforts  by  the  National  Aeronautics  and  Space  Adainistra- 
tlon  to  obtain  data  in  the  life  sciences  are  presented.  Taese  data  are 
needed  so  that  the  engineer  will  be  able  to  produce  conditions  to  accomodate 
aan  in  space  or  to  provide  systems  for  bis  protection.  The  following  areas 
of  Investigation  are  included:  (1)  studies  of  acceleration  stress,  (2) 
physiology  of  smn  under  confined  conditions.  (3)  Project  Mercury  physio¬ 
logical  studies,  (4)  life  Support,  (5)  neuropb3rsiology,  (6)  behavioral 
studies,  (7)  pilot  control  of  aerospace  craft,  and  (8)  astronaut  perform¬ 
ance  .  I 


(Adtfaor) 


G^mandt  1962  PHYSIOJiXJICAL  AND  BEHAVIORAL 
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3€rlough.  D.  L.  1954  IBSTTOMOUTIC*  lOE  AOTOWEM  CEASB  IMJT33Bf  lESEEKa. 
Joar.  Iiuitr.  Soc,  1(12):  29-32. 


1,940 


Ccnumdt.  8. 1.  1949  USPORSC  OT  H09ULUM  VSSTIBULUl  HEUS1»S  TO 

miZOHIAL  BOTAXlOH  4HD  C4TOBIC  STDCLATIOH.  J.  Iteurophytol.  12:173-134 


1,941 


CArnandt,  B.  1950  EFFECT  OF  CEVTBIFOCEL  FOKCZ  DPOM  MESVS  D1SCH4BCX  FBDM 
HORIZOKTAL  CANAL. 

Acta  Physiol.  Scandlnay.  21:61-72. 


1.942 

Ccrogiycv,  0.  1959  SOHIRAYEMAYA  V  KOSNOS  (Getting  Ready  for  Outar  Space) 

(Trana .  from  Sovetskiy  Soyuz  (USSR)  (10): 12- 14,  1959) 

(SLA  Tranalatlona  Center,  Chicago,  111.)  60-13191 


1,943 


Carahuni,  G.  V.  1958  CBARACIERISTICS  OF  COfTOITlOHEl)  GALVANIC  SKIH 
RESPOk^ES  AND  ALPHA  RHYTHM  SUFFRESSIOBi  SEACTIOHS  IN  MAN  IN  RZSFOMSE 
TO  SOBTHRESHOLD  AND  SDPRATHRESHOLD  SODKD  STIMDLATIO* 

Trans,  of  Zhumal  VYaaher  Herynor  Deratel ’noatl  (D5SR)  5(5) : 665-676, 
1955 

(SLA  Translations  Center,  Chicago,  Ill.)  59-11016 


1,944 


Gibbena.  M.E.  &  H.V.  Snitb  1957  THE  DOCTOR  AND  THE  AITTCMOBIIE  ACCIDENT 
JAMA  163(4):255-259.  Jan,  26,  1957. 

ABSTRACT:  Certain  iwll-tested  sutowobile  laiproveiacnta  that  vould  l^^ver  the 
awrtality  and  injury  rates  could  be  incorporated  into  the  nodem  car  easily 
and  inexpensively.  Better  roll-over  frmme*  are  necessary,  and  safety  seat 
belts  should  be  standard  equipisent .  Safety  door  latches,  padding  of  the 
dashboard,  eliialnation  of  projecting  iteitf  Inside  and  outside,  shock-absorbing 
steering  wheels,  a  sKchanisn  for  restraining  all  foldlxkg  seats,  provision  for 
holding  luggage  securely,  and  certain  Inprovessents  in  lights,  Blrrors,  and 
signal  systesw  would  often  save  lives.  A  physician  treating  accident  vlctlas 
has  an  opportunity  to  encourage  their  relatives  and  friends  to  work  In  favor 
of  the  adoption  of  autowobile  safety  featnres.  A  check-list  of  safety  principles 
is  suggested  for  consideration  as  a  ’’Good  Driver's  Coda." 
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Cibson,  J.J.  4  O.H.  Itowrcr  1938  DETEBHDiAins  OF  THE  PE&CEIVED  VERTICAL  AND 
UXiZOinAL 

Favchol.  t«v.  45;  300-323 


ABSTRACT:  Th«  proposed  hypothesis:  both  the  visual  and  postural  vertical  are 
detcrained  by  visual  factors  and  gravitational  factors  acting  jointly,  vith 
orientation  to  gravity,  however,  as  the  aore  decisive  factor  in  cases  of  real 
conflict  between  the  two  types  of  sensory  data,  and  the  priauiry  factor  genetic¬ 
ally.  In  the  case  of  vision,  the  authors  suaaarize  the  evidence  for  the  anchor¬ 
age  of  the  perceived  vertical  to  the  (visual)  factor.  Posture  is  often  unstable 
when  vision  is  elininated.  The  perceived  vertical,  both  visual  and  postural. 

Is  often  disturbed  and  even  destroyed  when  the  sain  visual  lines  move  with 
respect  to  gravity.  The  perceived  vertical  is  partially  shifted  when  the  nain 
visual  lines  are  tilted  by  a  constant  amount  (possibly  sisultaneous  contrast). 

A  shift  of  the  perceived  vertical  into  ccetplete  congruence  with  such  sain  lines 
has  not  been  verified.  Evidence  for  the  dependence  of  the  vertical  on 
gravitational  detemlnants  consists  of  conclusions  based  on  experistentation. 


1,944 

Clbson,  J.  J.  1952  THE  RELATION  BETWEEN  VISUAL  AND  POSTURAL  DETERMINANTS  OF 
THE  PHEWOMERAL  VERTICAL.  Psychol.  Rev.  59:370-375 


1,947 

Clbson.  H.C..  C.W.  Manning  and  B.  Cohen  1943  THE  VALUE  OP  SIM?LB  SWI^ 
n  ACCLIMATIZING  TO  AIRSICKKESS.  (National  Research  Council,  Canada) 
Report  #  C-2638,  October  27,  1943 


AKTRACT:  Seventy-seven  experisaental  subjects  and  75  controls  were  studied 
on  •  total  of  approximately  4,00  swings  and  1250  flights  over  a  period  of 
three  conths .  Swinging  for  15  minutes  daily  on  2-pol::,  self-propelled  si^le 
rope  swings  (10  foot  radius,  90°  arc)  for  2  weeks  prior  to  and  during  flying 
did  not  reduce  the  amount  of  airsickness  experienced  in  Anson  aircraft  by 
student  nsvlsators. 


1,948 

Clbson,  W.C.,  G.W.  Manning  and  B.  Kirkpatrick  1943  THE  EFFECT  OF  ACTIVE 
VESTIBULAR  TRAIHIhC  ON  MOTICW  SICKNESS. 

(National  Research  Council,  Canada)  Report  #C-2512,  8  June  1943 


AKTRACT:  The  swing  reaction  of  140  aircrew  trainees  was  detenained  on  2-pole 
sw.ngs .  The  uen  were  divided. into  one  group  of  92  \d»o  were  given  a  special 
ei^t  week  active  vestibular  physical  training  prograsane  four  ti«s  per  week, 
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aod  another  of  48  aen  (oontrola)  who  were  given  the  usual  Initial  Training 
School  physical  training  twice  a  week.  Following  the  eight  week  period  the 
ftam  were  re-swung  on  the  sane  swing  and  in  the  saae  position.  Cosiparison 
of  the  results  sho%#ed  an  laprovcaent  in  both  physical  fitness  and  resistance 
to  swing  sickness. 


1,949 

Cil’bert,  L.  1960  B£F(»E  A  MUINED  FLIGHT 

Trans,  of  Znanie-StU  (USSR)  35(10):6-8.  1960. 
(Office  of  Technical  Services,  Washington,  D.C.) 
Aug.  17,  1961  61-28535.  ASTU  AD  269  651 


ABSTRACT:  Soae  of  the  equipaent  is  described  that  is  used  to  slsnilate  the 
high  g  forces  that  will  be  experienced  by  astronauts  during  acceleration  and 
deceleration.  The  equli^oent  described  is  aainly  D.  S.  and  the  docuoent 
was  apparently  written  shortly  after  the  flight  with  the  two  dogs  Strelka 
and  Be Ika . 


1,950 

Jil'berg,  L.  1961  RETURN  TO  EARTH 
Znaniye-sila  34(7):10-13 


ABSTRACT:  The  article  review;  the  eqnipcsent  and  techniqiies  in  standard  use  for 
energency  escape  from  high-speed  jet  planes,  with  especial  reference  to  e lection 
seat  design,  controlled  descent  and  the  physiological  effects  of  ejection  and 
exposure  to  hi^  altitudes  on  the  pilot.  The  author  explains  bow  high-altitude 
suits  and  coapensating  suits  help  the  pilot  to  withstand  these  stresses  and  sur¬ 
vive  a  bail-out  at  altitudes  as  great  as  12  ka.  All  the  infonaation  is  based  on 
Western  sources.  The  author  stent  ions  prototype  capsules  which  consist  in  effect 
of  the  whole  forward  portion  of  the  fuselage  together  with  the  cabin,  the  entire 
unit  being  detached  from  the  rest  of  the  plane  in  an  eaergency  to  descend  by 
parachute.  A  development  of  this  method  is  used  for  landing  astronauts  from 
satellites.  Eaiergency  escape  cabins  for  astronauts  have  also  been  developed.  The 
pilot's  cabin  is  equipped  with  a  powerful  rocket  motor  which  can  catapult  the 
cabin  to  a  height  from  which  it  can  descend  by  parachute,  should  any  mishap  occur 
during  launching.  The  atotor  is  pKwerful  enough  to  eject  the  capsule  from  the 
carrier -rocket  even  when  the  main  rocket  engines  are  functioning  during  the  active 


Gilbert,  A.F. ,  H.  Boiteeu,  C.  Jacqu^Kln,  J.  Fabre  &  A.  Adeline  1959  THE 
FKESEirr  STATE  OF  AITIMAL  AHD  BDMAlf  ESTEEXMENTATICni  IN  WEICBTLESS  FLIGHT. 
Medicine  Aeroneutique  (Pserij)  12(2) :  177-188.  In  French  trith  English 

•uonery. 


ABSTRACT:  A  disciiasion  is  presented  of  current  enlmsl  and  husian  experiaents  on 
weightless  flight,  and  the  following  conclusions  are  drawn:  Weightlessness  in 
flight  does  not  seem  to  have  any  adverse  physiological  effects,  and  iaanediately 
after  return  to  normal  conditions,  normal  activities  are  resuaied  spontaneously. 
Weightless  flights  also  have  demonstrated  that  behavioral  analogies  exist  be¬ 
tween  compensatory  ^tenomena  following  total  labyrlnthectomy  and  the  effects  of 
conditioning  to  and  training  in  weightlessness.  In  both  these  situations,  all  ' 
clues  supplied  by  the  labyrinth,  whether  abolished  or  repressed,  are  compensated 
by  visual  ones.  However,  it  is  still  impossible  to  predict  whether  the  weight¬ 
less  state,  which  is  well  tolerated  for  one-minute  periods,  will  not,  when 
prolonged,  have  a  deteriorating  influence  on  peychomotor  performance. 

(i.  Aviation  Med.  30 (2): 144,  Feb.  1959) 


1,952 


Gillert,  E.  1938  IS  FLYING  DANGEROUS  TO  PEOPLE  WITH  FAULTY  CIRCULATIOH? 
Klin.  Med..  1:423-426 


ABSTRACT:  The  increase  in  the  field  of  aviation  and,  partia'larly ,  the  certainty 
that  many  cases  of  death  occuring  inflight  were  caused  by  failure  in  circulation, 
led  to  researches  on  the  effect  of  flying  on  health  and  faulty  circulation. 

Of  especial  importance  here  are  two  factors:  (1)  altitude  of  flight,  and  (2) 
speed.  The  influence  of  speed  Is  of  great  importance  to  the  circulation.  The 
main  role  is  played  here  by  the  centrifugal  acceleration.  The  latter  effects  a 
disproportionate  distribution  of  the  blood  in  the  lody  and  a  reduction  in  the 
circulation  is  capable  of  setting  against  it  a  great  number  of  compensatory 
forces,  but  the  faulty  circulation  is  seriously  endangered  thereby.  The  asxnmts 
of  blood  engorged  in  individual  portions  of  the  body  by  the  centrifugal  accelera¬ 
tion  may  cause  blck>d  vessels  to  burst,  especially  so  if  they  are  changed  by 
arteriosclerosis.  Further-more ,  atmospheric  illness  which  is  identical  with 
sea-sickness ,  has  a  b^d  effect  upon  the  injured  circulation.  The  author  concludes 
that  flying  entails  a  considerable  burden  on  the  circulation  and  that,  there¬ 
fore,  persons  with  faulty  circulation  should  abstain  from  flying, 
limited  ABSTRACT:  Journal  of  Aviation  Med.  9(4):  230-231,  December  1938) 


1,953 
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Cillcs,  E.  1961  FHTSIOLOGIE  ET  AVIATION  (BEVIX  GEMEBAIE)  (Physiology  and 

Avlaclon  (Ceneral  Revue) 

Rev.  Intern,  services  saute  erneeg  terre  mer  et  I'elr  (Paris),  34(9) : 401-404. 

ABSTRACT:  Reviews  the  problests  of  anoxia,  rapid  ascent  and  descent,  centrifugal 
forces,  acceleration  equal  to  several  tines  gravity,  prolonged  flight,  high 
altitudes  with  low  teiaperatures  and  low  oxygen  pressures,  and  sharp  conges  in 
baroaetric  pressure.  The  physiologist  indicates  neans  of  avoiding  aost  accidents 
resulting  from  them  by  recosmending  the  use  of  oxygen  aasks,  cabin  pressurixation 
and  teoperature  control  systeas,  protective  clothing,  and  t^  inhalation  of 
beliuB  or  oxygen  and  exercise  to  prevent  gas  cadMlisa  during  flight. 


1,954 

Glllings,  W.H.  1950  THE  EFFECTS  OF  INTERPLANETARY  FLIGHT 
Brit.  Incerplan.  Soc.  J.  9:  105-107,  May  1950 


ABSTRACT:  A  general  discussion  of  various  aspects  of  space  flight. 


1,955 

Gilruth,  R.  R.  6  L.  N.  McMilllon  1%2  MAR'S  ROLE  IN  APOLLO 

(Paper,  IAS  Man-aachine  Coinpetition  Meeting,  Seattle,  Washington,  Aug. 

10-11,  1962.)  Paper  No.  62-187 

ABSTRACT:  Manned  landing  on  die  aoon  and  return  to  earth  within  this  decade  is 
a  major  national  objective.  Accomplishment  of  this  objective  is  the  purpose  of 
Project  Apollo.  The  Apollo  spacecraft  is  being  designed  to  utilize  the  capabili¬ 
ties  of  the  crew  and  various  automatic  rjtteam.  The  discussion  of  selected 
mission  phases  illustrates  the  close  Interaction  between  the  crew  and  the  space¬ 
craft  systems.  Man's  role  in  Apollo  is,  therefore,  the  efficient  use  of  his 
own  talents  and  those  of  the  systems  at  his  disposal. 


1,756 

Gilruth,  R.R.  &  H.K.  Strass  1960  1«^NHED  SPACE  PLIGHT-  PRESENT  /JO)  FUTTJRE  STEBS 
Aero/Space  Engineering  19(5): 16-17,  90,  May  1960 
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ClUen.  J.  C.,  V.  K.  St«Mrt  4  Z.  Pckank  1943  rtZVOfflOM  OF  DUUIX  H 
AlKIAfT  ClASaZS. 

(Ul»f.  Instltnb*  of  ATlotloo  Modiclno,  Faraboroagh)  FFIC  556 


1,958 

Cllson,  J.  C.  4.  1.  L.  B.  iMr*  1945  eZSMAF  KESEABCHES  OH  DECELEBATI(»  AHD 
BJBCTOft  SEATS  IH  AISCKAFT:  IHTEMOGATIOII  OP  DR.  S.  KDFP,  FLOCKAPITAH,  HKAD 
OF  THE  ICDICAL  IBSTITUIE  OF  THE  D.V.L.  BEBLIH,  14.8.45. 

(l^.F.  Instltut*  of  Avtatloo  Madiclna.  Farnborough)  FPIC  Rapt.  #646, 
Octobar  1945 


Cilaon,  J.  C.  at  al  1946  REPORT  OK  THE  HAZARDS  OP  ESCAPIHG  PROM  AIRCRAPT 
Dl  COmAT. 

(RJ^.F.  Inatltuta  of  Arlatlon  Madlcioa,  Parnborotigh)  PPRC  Rapt.  #658, 
March  1946 
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CiMlouakl,  B.  A.  1952  CfVESTlGATICK  OP  IMPACT  LOAD  ABSORPTIOH  THRDOGH 
SOSPEXSKRI  LIKE  ELCRCATION. 

(Vrlgfat  Air  Davalopaant  Center,  Vright-Fatterson  APB,  Ohio)  Dec.  1952. 

ABSTRACT:  Tha  purpoaa  of  thla  Investigation  was  the  study  of  parachute  suspension 
liaas  under  actual  operating  conditions,  having  varying  degrees  of  elongation, 
energy  absorption  and  elasticity.  A  secondary  purpose  of  the  investigation  was 
tha  study  of  fabric  porosity,  shape  and  type  of  canopy,  and  nethod  of  parachute 
daploynant. 

1,961 

Girard,  P.  F.  1959  MEDICAL  AMD  HUMAN  ENGINEERING  ASPECTS  OP  FLIGHT 

IH  RIAH  VTOL  AND  STOL  AIRCRAFT 

(Paper  Fourteenth  Meeting  of  the  Flight  Test  Techniques  and 
Instruoentation  Panel,  11-15  May  1959,  Athens,  Greece) 

(Advisory  Group  for  Aeronautical  Research  and  Development,  Paris,  France) 
Rept.  no.  239  May  1959  ASTIA  AD  237  625 

ABSTRACT;  A  short  historical  outline  including  brief  descriptions  of  the 
VTOL  aircraft  constructed  by  the  Ryan  Aeronautical  Cotapany  is  given.  The 
■sjor  aspects  of  the  principal  medical  and  human  factors  in  hovering  end 
transitional  flight  are  discussed,  principal  attention  being  given  to  the 
htaaan  engineering  aspect.  It  is  concluded  that  the  medical  and  human  factors 
■nst  b«  given  serious  consideration  in  the  early  design  stages  of  a  VTOL 
aircraft  if  satisfactory  handling  qualitiaa  are  to  be  obtained.  (Author) 
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ClrdM,  E.,  J.  E.  B«nwck  &  J.  D.  Coaklay  1943  A  ElBLIOGtAPHIC  EV&JLQATlCai  OF 
IHS  EFFECTS  OF  ACX:ELEBATI0H  OH  THE  CORTBDL  AXD  SAFETT  OF  HIGH  SFEES  AlSCtAFT. 
(051  SpacUl  Davicas  Cantar.  Port  Hashiogtoa,  L.I.,  I.T.)  tape.  SOC  131- 
1-9,  Fab.  1943.  A5TU  AD  43  834. 

ABSTBACT:  Literacura  partinent  to  tha  affects  of  accalaratloa  on  pilots  and 
aircraft  is  evaluated  to  derive  inplicatlons  for  the  safe  operation  of  supersonic 
aircraft.  Available  data  indicate  that  huaan  g  tolerance  varies  vith  the  in¬ 
dividual,  the  direction  in  which  the  force  is  applied,  and  the  criteria  eaployed 
to  aeasurc  its  effect.  Using  visual  syaptoas  and  continuation  of  consciousness 
as  criteria,  higher  values  of  g  maj  be  tolerated  if  directed  transversely  than 
If  directed  from  head  to  seat  (>g)  or  froa  seat  to  head  (~g).  Methods  are  now 
available  for  increasing  -g  tolerance  such  that,  although  conscioiisness  can  be 
retained  in  the  presence  of  large  g  forces,  the  eanipulation  of  controls  is 
IsgMired  by  suscular  inadequacy.  Various  aids  for  ainijsizing  the  effects  of  g 
and  tha  effect  of  the  duration  of  exposure  to  g  forces  are  discussed. 


Cithens,  T.  S.,  et  al.  1919  PH£2«>»£KA  FOLLOUIMG  IXDISECT  CONCUSSIOtl  OF  TEE 

SKULL. 

Paper,  Thirty-First  Annual  Meeting  of  the  Aaerican  Physiological  Society, 

Johns  Hopkins  University,  Baltlaore,  April  24,  23,  and  26. 

ABSTBACT:  Concussion  was  produced  in  co«q;>letely  eeberized  dogs  by  a  weight 
falling  on  a  board  4  ca.  thick  laid  on  the  head  in  front  of  the  occiput.  Cotaplete 
unconsciousness  continued  till  the  end  of  the  experiaent.  The  lid  and  comeal 
reflexes  were  never  lost.  The  eyes  showed  nystagous  for  an  hour  or  so  after  the 
conciission  and  afterward  were  aoved  in  an  apparently  oorml  sanner.  Stioulation 
of  exposed  sensory  nerves  (e.g. ,  supra- orbital)  caused  no  sign  of  pain  and  no 
influence  on  respiration  or  other  reflex  effect  even  after  four  hours.  A  nev? 
nose- licking  reflex  was  noted.  The  medullary  centers  were  surprisingly  little 
affected,  ^e  blood  pressure  was  usually  very  high  soon  after  the  concussion, 
and  the  respiration  was  noisy  and  irregular,  soon  becoming  normal.  For  the 
first  hour  or  so  there  was  complete  paralysis  with  ..ja»  of  all  reflexes  and 
responses.  Later,  circ'ilatory ,  respiratory  and  spinal  reflexes  refumed  and 
often  became  exaggerated.  Only  gmss  study  of  hemorrhage  was  made.  The  only 
characteristic  lesi.on  was  a  hemorrhage  info  the  upper  part  of  Che  cord  extending 
from  Che  calaaais  to  Che  second  or  third  cervical  nerves.  This  was  associated 
with  laceration  of  the  gray  matter  extending  from  the  cencrel  cax^l  Into  tha 
dorsal  horns.  There  was  almost  no  hemorrhage  within  the  skull.  (American  J. 
Physiol.  49: 120. 


Giurdzhlnn,  A. A.,  N.N.  Drain,  N.V.  Koj.  va  ,  R.£.  L 'vuv.» ,  L.T.  Tii r,k  1  !,.i , 

M.S.  Uspenskai.i ,  and  T.A.  Fedorova.  SOVIE  ASPECTS  OF  THE  HETAliOLISM  OF 
ANIMALS  AFTER  A  SPACE  FLIGHT.  (  Nekotorye  storony  ^wtaboUzma  u 
zliivotnykh  sovershivshikh  polet  v  kosmos) 

Iskuss tvennye  spvitniki  zewlt  (Moskva)  11:  78-86 

ABSTRACT:  Shifts  in  biochemical  indices  (protein  fractions  and  the  total 
protein  content  of  blood  serum,  serum  mucoid  content,  non-specific  cholineste¬ 
rase  activity,  free  and  bound  21-hydroxy-20-ketosteroids  in  the  urine,  presonc 
of  deoxycytidine  in,  the  urine)  were  inve;  tip.ated  in  a  number  of  dogs,  rats, 
and  mice  after  single  or  repeated  exposures  to  vibration,  accelerations  of 
6-9  g,  and  a  prolonged  stay  in  a  sealed  cabin.  For  some  of  the  aniimls  data 
from  space  and  rocket  flights  were  available.  Single  exposures  to  different 
stresses  resulted  in  shifts  indicative  of  compensatory  reactions,  while 
repeated  exposures  wfere  followed  by  a  dystrophic  state.  The  dogs  BcJka  and 
Strelka  exhibited  a  reversible  stress  reaction  after  space  flight  which 
differed  considerably  from  the  picture  observed  after  radiation  injury.  The 
extent  of  biochemical  changes  seems  to  be  m6re  dependent  upon  the  dose  of 
stress  rather  than  its  nature. 


1,'64 

Glaister,  D.  H.  1961  DlAPHRAQi  MOVE.MENT  UNDER  POSITIVE  ACCELEILVTION . 

(Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical  Association,  24-27  Apr, 
1961,  Chicago,  Ill.) 

ABSTPJiCT:  Movement  of  the  diaphragm  has  been  studied  in  man  on  the.  hunun  centri¬ 
fuge.  A  technique  has  been  developed  which  allows  direct  recording  of  diaphr.'igm 
movement  at  the  'oesophageal  hiatus.  Descent  of  the  diaphragm  has  been  demonr.trat 
ed  under  positive  acceleration  and  correlated  with  the  degree  of  acceleration 
applied,  and  with  simultaneous  changes  in  lung  volume  and  intra-abdominal  pressnjr 
The  inflation  of  an  anti-g  suit  raises  the  diaphragm;  the  net  result  of  inflating 
the  suit  under  positive  acceleration  is  a  reduced  fall  in  diaphragm  level.  It  is 
concluded  that  movement  of  the  diaphr.agro  at  the  oesophageal  hiatu.s  is  similar  to 
that  at  the  dome,  but  that  the  excursion  is  about  half  that  at  the  dome. 
(Aerospace  Medic ine '32 (3) : 2  31 ,  March  1961) 
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Glaister,  D.  H.  1961  THE  EFFECT  OF  POSITIVE  ACCELEPATION  ON  DIAPHRAGM  MOVE¬ 
MENT  AS  DEMONSTRATED  BY  A  DIRECT  RECORDING  TECHNIQUE. 

Rev.  Med.  Aero  (Paris)  2:28-29,  Dec.  1961  (Fr) 


Cl  iistor,  D.H.  l  hRiv'THINC.  N  <:  :rc  (.I,on<k>n)  192(A79'i;  •  lOfi-108, 

14  Ocroh.'r  1961 

AilST'rlACT:  R.vit'ws  two  papers  presontni  at  a  ^.^-nposium  on  "■dr»'a thing'.'  The 

first  paper  studies  thi'  probler-.s  of  air  tempera ture  and  pressure  at  40,000 
foot,  an(1  include;  effects  of  explosive  decoTr.prcs s ion  fron  8,000  »-e>  38,000 
f’.t.  Describes  desip.n  for  oxygen  rr«as-es  which  allows  proper  breathing  under 
dcco:npross ion.  The  second  paper  discusses  the  effects  of  posture  on  breathing 
under  positive  acceleration.  The  mechanical  effects  on  the  lungs,  viscera  and 
diaphragm  under  accelerations  of  2  g  are  described,  and  it  is  shown  that  the 
total  efficiency  of  the  respiratory  process  decreases  during  positive  eccelera- 
tion. 
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Glaister,  D.H.  1963  PULMONARY  GAS  EXCHANGE  DURING  POSITIVE  ACCELERATION 

(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler 
•  Hilton  Hotel,  Los  Angeles,  Calif.,  April  29-  May  2,  1963) 

ABSTRACT:  Quantitative  measurements  of  pulmonary  gas  exchange,  and  qualitative 
measurements  of  pulmonary  gas  distribution  have  been  made  during  positive  acel- 
eration  on  the  human  centrifuge. 

Use  has  been  made  of  expired  air  collection,  as  well  as  breath  to  breath  analysis 
of  expired  air  with  a  rapid  response  carbon  dioxide  meter.  Findings  demonstrate 
changes  in  metabolism  and  gas  distribution  in  man  at  low  levels  of  positive 
acceleration. 
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Glantz ,  William  M.  and  Veinie  A,  Stembridge  1959 

CORONARY  ARTERY  ATHEROSCLEROSIS  AG  A  FACTOR  IN  AIRCRAFT  ACCIDENT 
FATALITIES 

(Armed  Forces  In-st.  Of  Pathology,  Army  Medical  Center,  Washington,  D.C.) 
Joiirnal  of  Aviation  Medicine.  30:75-89,  Feb.,  1959 
ASTIA  AD  219  .780 

ABSTRACT:  Recent  reports  have  shown  that  significant  degrees  of  coronary 
sclerosis  occur  in  young  age  groups.  To  evaluate  this  finding,  a 
microscopic  study  was  undertaken,  utilizing  autopsy  material  from  222  air¬ 
craft  accident  fatalities.  Seventy  percent  of  222  cases,  ranging  in  age 
from  19  to  43  years,  showed  some  degree  of  coronary  sclerosis.  Twenty- 
one  percent  showed  varying  degrees  of  definite  restriction  of  the  coronary 
lumen.  A  marked  increase  in  the  incidence  of  restrictive  coronary 
sclerosis  is  demonstrated  in  the  age  group  of  30  to  40.  A  definite 
occurrence  of  myocardial  infarction  in  flight  was  found  in  3  cases,  and 
in  1  case  myocardial  infarction  caused  the  accident.  The  electrocardio¬ 
gram  still  seems  to  be  the  best  tool  to  detect  coronary  sclerosis. 

(AUTH0R3 


Glanvill,  A.D.,  et  al.  1037  THE  MAXII-IUM  AMPLITUDE  AN'D  VELOCITY  OF  JOL'-T 
MOVEMENTS  IN  NORMAL  MALE  H’lMAN  ADUcTS 

(|>/rlghc  Air  Developmenc  Center,  Wr ifeht-Patterson  AFB,  Ohio)  WADC  TN  55-159 
See  also:  Human  Biology  9:  197-211 
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Glascock,  H.W.,  Jr.  1961  JOINT  US-  CANADIAN' CONFERENCE  ON 

ENVIRONMENTAL  PHYSIOLOGY  HELD  ON  9-10  NOVEMBER  1960.  (Army  Medical 
Research  Lab.,  Ft.  Knox,  Ky.)  Report  no.  474,  ASTIA  AD-264  971, 
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Glaser,  E.  M.  and  G.  R.  Hervey  1952  FURTHER  EXPERIMEOTS  ON  THE 
PREVENTION  OF  MOTION  SICKNESS 
Lancet  (London)  1:490-492,  March  1952 


Glaser,  E.M.  1959  PREVEOTION  AND  TREATMENT  OF  MOTION  SICKNESS  Proc  Roy  Soc  Med 
52:965-72,  Nov.  1959 
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Glenn,  J.H.,  Jr.  1962  PILOT'S  FLIGHT  REPORT 

In:  Results  of  the  First  U.S.  Manned  Orbital  Space  Flight,^  February  20,  1?^ 
(NASA  Manned  3 p-v.«cia:t  CCi  .)  Fp.  119-130 
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Godby,  R.  0.,  S.  B.  Browning,  D.  S.  Belski  &  E.  R.  Taylor  1963  ANTHROPOMETRIC 
MEASUREMENTS  OF  HUMAN  SLED  SUBJECTS. 

(6571st  Aeromedical  Research  Laboratory,  Aerc space  Medical  Division,  Hollo¬ 
man  AFB,  New  Mexico)  ARL-TDR-63-13,  April  1963.  ASTIA  AD  407  668 

ABSTRACT:  Fifty-seven  human  volunteers  are  used  at  present  in  the  study  of  abrupt 
acceleration  at  the  Biodynamics  Branch  of  the  6571st  Aeromedical  Research  Labora¬ 
tory,  Holloman  Air  Force  Base,  New  Mexico.  Various  standard  anthropometric 
measurements  have  been  made  on  these  subjects.  These  data  and  their  analyses 
are  presented.  Somatotyping  of  the  subjects,  performed  elsewhere,  is  presented. 
(ASTIA) 


Coddjrd.  J.i-.'-.  I..  FE;>KK/a  AVUTICS  ArKNCV  I.^fTACT 

I-‘P-u-t  A.ccl,-r.i :  Ion  S  ir.'ss  •  Procrci  in.-.s  ot  a  Sy-p. 
'Chronological  Bihl  io>-r.,phv  .  (»Ja t iona  1  Academy”© f  Sc 
CouncilJ  Publication  No.  977,  pp.  21-23 
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Research 


ABSTRACT:  The,  research  activities  of  the  Federal  Aviation  Agency  in  the  field 
of  impact  acceleration  stress  are  discussed.  These  research  activities  can  be 
listed  in  three  major  categories:  (1)  the  further  determination  of  human  tolerance 
to  impact  forces;  (2)  the  further  determination  of  forces  transmittfed  to  the 
occupants  of  current  civil  aircraft  during  crash  impacts;  and  (3)  the  further 
development  of  crash  safety  designs  which  can  contain  che  crash  forces  transmitted 
to  aircraft  occupants  at  levels  below  the  maximum  tolerance  level. 
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Godshall,  W.D.  1962  TKi:  FPL  LINEA.^.  DEADWEIGHT  ACCELEROMETER 
CALIBRATOR.  (Forest  products  Laboratory,  Madison,  Wisconsin) 
ASTIA  AD-280  236 


ABSTRACT:  Aji  accelerometer  calibrator  that  provides  a  convenient  and 
satisfactory  method  of  checking  the  response  characteristics  of  accelerometers 
on  an  operational  basis  was  constructed  at  the  Forest  Products  Laboratory. 

The  calibration  can  be  made  under  normal  operating  conditions  of  the 
accelerometer. 


1,977 

Goethe,  H.  1956  GEDANKEN  ZUR  EXPERIMENT ELLEN  UND  PRAKTISCKLN  PRUFUNG  VON  SEE- 
KRANKHEITSMITTELN  (CONSIDERATIONS  ON  THE  EXPERIMENT.AL  AND  FIELD  TESTING  OF 
SEA-SICKNESS  MEDICAMENTS)  Xrztllche  Praxis  (MUnchen-GrafeT f ing)  &(3):8- 
Jan.  ,21 ,  1956 

ABSTR.'lCT:  Several  types  of  apparatus  and  methods  in  use  for  testing  of  motion 

sickness  remedies  are  described.  The  Canadian-built  motion  sickness  simulator 
was  recomrended  as  producing  accelerations  and  decelerations  most  analogous  to 
natural  conditions  on  the  ship.  Other  testing  methods  include  combination  of 
below-threshold  doses  of  apomorphine  (centiai  nervous  system  stimulant)  and  Barany 
rotac ing-chair  stimulation.  This  ro'ithod  has  certain  drawbacks  since  there  are  in¬ 
dividual  differences  in  the  reactio,\  to  the  drug.  The  above  methods  are  suitable 
primarily  for  exploration  of  the  therapeutic  properties  of  the  drug.  Field  tests 
are  invaluable  for  determining  the  therapeutic  properties  since  long-term  simula¬ 
tion  of  sea  conditions  is  almost  impossible.  Certain  suggestions  are  offered  for 
better  control  of  field-test  conditions. 


Coethert,  B.H.  ,  ed.,  U.C.  Nflson  19>.1  WIN'I)  I . 

ACAKDograph  no.  4^,  Y^^rk:  PiTgaraor  Prtis)  A.‘jT lA  AI>-27»  liO 

AEfTRACT:  This  AG^YRDograph  presents  a  review  of  the  extensive  efforts  rrusde 
during  the  last  15  years  to  develop  practical  transonic  wind  tunnels  and 
discusses  their  perforoance  and  limitations.  Emphasis  is  placed  on  the  design 
and  operational  characteristics  of  both  types  of  modern  transonic  wind  tunnels, 
that  is,  on  wind  tunnels  with  either  longitudinally  slotted  or  perforated 
test  sections.  Each  chapter  of  the  AGARDograph  has  been  made  as  complete  as 
possible,  with  its  own  series  of  figures  and  a  separate  list  of  references 
and  bibliographical  material.  (Author) 
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Gold,  A.J.,  H.E.  Hance,  M.  Kornhauser  &  R.W.  Lawton  1961  TOLERANCE  OF 
MICE  TO  IMPACT  FOLLOWING  FREE  FALL.  (Biosciences  Operation,  General 
Electric  Missile  and  Space  Vehicle  Dept.,  Philadelphia,  Pa.) 

Reprinted  from  Federat ion  Proceedings .  20(1) :208,  March  1961. 

ABSTR.\CT.  A.  study  was  made  to  establish  impact  tolerance  of  mice  as  a  function 
of  impact  velocity  and  average  acceleration.  Restrained  mice  were  placed  in 
a  carriage  dropped  freely  from  controlled  heights  and  were  subjected  to 
controlled  inertial  loads  of  relatively  short  duration.  Occurrence  of  death 
was  selected  as  the  index  of  irreversible  damage,  or  failure.  With  only  several 
except  ions,  a’l  of  eppr'^yime*’ : !  y  300  --fee  responded  to  impact  forces  in  an 
all-or  none  manner,  either  dyirig  within  30  seconds  or  surviving  indefinitely 
without  permanent  injury.  By  plotting  impact  velocities  against  average 
accelerations  for  mouse  groups  having  mortality  rates  of  5%  or  957.,  two  hyper¬ 
bola-shaped  curves  were  obtained.  Assuming  that  the  5Z  mortality  curve  repre¬ 
sented  minimum  damage  below  which  no  permanent  ’’njury  occurred,  limits  of 
tolerance  were  found  to  approximate  20  fps  (velocity)  and  650  g  (acceleration). 
For  the  957.  curve,  limits  were  35  fps  and  1950  g,  respectively.  Post  mortem 
examinations  indicated  that  death  resulted  directly  from  sudden  displacement 
of  the  c.n.s.,  particularly  of  the  brain,  on  impact  and  that  frequently- 
observed  pulm.onary  hemorrhage  was  of  secondary  importance.  , 

1.980 

Gold,  A.J.,  H.E.  Hance,  M.  Kornhauser  6  R.W.  Lawton  1962  IMPACT  TOLERANCE  OF 
RESTRAINED  MICE  AS  A  FUNCTION, OF  VEt.OCITY  CHANGE  AND  AVERAGE  DECELERATION. 

■  Aerospace  Mc'd.,  33  (2)  ;  204 -208  ,  Feb.  1962. 

ABSTRACT:  A  study  was  made  to  c  ...abiish  impact  tolerance  limits  for  restrained 
mice  a.s  a  function  of  velocity  change  and  average  deceleration.  Mice  placed  in 
a  carrioge  dropped  freely  from  mieasured  heights  were  subjected  to  controlled 
inertial  loads  of  short  duration.  Mice  were  observed  to  respond  in  all-or  none 
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ouinnfr,  pitlier  dying  within  30-40  seconds  or  svirvlviiig  indefinitely  without 
per  :  '  injury.  A'  i r  ‘  r'  survive  I  was  therefore  selected  as  the  index 

t  ikJiwH,  constructed  from  plots  of  groups  having 

,  .  .  ,  i  !•  ,.«  c  v'i-iOO  percent)  and  (b)  a  low  incidence  of  survival 

>  ‘  ),  were  asymptotic  at  approximately  27  fps  and  650  G  and  45  fps  and 

‘  '  i, ,  respectively.  Limits  of  high  and  low  probability  of  survival  zones 
Wire  thus  defined.  Therefore,  this  experimental  approach  to  establishing  design 
criteria  for  protective  equipment  was  found  feasible.  Evidence  indicated  that  ■ 
death  resulted  primarily  from  sudden  displacement  of  the  central  nervous  system 
that  frequently  observed  pulmonary  hemotchage  was  of  secondary  importance. 
(Authors) 
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Goldberg,  A.  and  S .  Merjan  1955  USE  OF  THE  HAN-S-AA  briOCK  TEST  MACHINE  AS  A 
MEANS  OF  TRANSIENT  CALIBRATION  FOR  BARIUM-TITANATE  ACCELEROMETERS  FOR  AN 
ACCELERATION  RANGE  UP  TO  1000  G's. 

(Pitman-Dunn  Labs.,  Franitford  Ar-senal,  Philadelphia,  Pa.)  Rept.  no.  S-A336, 
March  lo,  1955.  ASTU  AD  68  711. 

ABSTRACT:  Comparisons  were  made  between  transient  accelerometer  calibrations, 
steady-state  and  transient  calibrations,  and  accelerometer  sensltlvltiesi  as 
determined  by  the  Frankford  Arsenal  with  those  indicated  by  the  manufacturer. 

Two  independent  and  parallel  approaches  to  the  transient  calibration  of  accelero¬ 
meters  were  studied  by  using  the  JAN-S-AA  shock- test  machine:  the  theoretical 
C  and  the  integrated-uutput  methods.  Studies  indicated  chat  the  test  machine 
could  be  used  for  accurate  transient  calibration  of  BaT103  accelerometers.  The 
theoretical  -G  method  permitted  accelerometer  calibration  at  shock-pulse  frequen¬ 
cies  as  low  as  60  c  and  as  high  as  700  c,  and  for  a  35-  to  1000-g  shock-accelera¬ 
tion  range.  The  integrated-output  method  of  calibration  produced  satisfactory 
results  when  (1)  the  Integrator  time  constant  was  6  or  more  tlmea  larger  than 
the  period  of  the  shock  pulse  being  integrated  and  (2)  the  integrator  constant 
was  of  sufficient  magnitude  to  facilitate  accurate  aieasurement  of  output 
voltages. 

1.982 

Goldberg,  M.N. ,  R.A.  Mills  and  W.V.  Blockley  1960  INSTRUMENTATION 

PACKAGE  FOR  INFLIGHT  PHYSIOLOGICAL  STUDIES.  (North  American  Aviation,  Inc. 
Los  Angeles,  Calif.)  WADD  TR  60-83,  ASTIA  AD-236  039 


ABSTRACT:  An  instrumentation  package  was  developed  for  the  monitoring  of 
pilot  physiological  status  during  flights  in  the  X-15.  Data  recorded  include 
electrocardiograph  signals,  respiratory  flow  rates,  skin  and  deep  body 

temperatures,  and  helmet-suit ^nd  suit-cockpit  pressure  differentials. _  ^ _ 

Environmental  and  flight  tests  were  performed  to  determine  the  characteristics 
of  the  package  and  to  survey  subject  response  during  stress.  The  package  is 
capable  of  driving  a  pulse  duration  modulation  (PDM)  system  for  telemetering 
pressure  data.  Description.',  of  the  components  and  methods  of  use  are  Included. 


Soldbloom,  A.  A.,  M.  L.  Kramer,  &  A.  Lteberson  1940  CLINICAL  STUDIES  in 
CIRCULATORY  ADJUSTMENTS.  VI.  PHYSIOLOGIC  RELATION  BETWEEN  POSTURE  anD 
CARDIAC  OUTPUT.  Arch.  Intern.  Med.  65:178-184 


1,984 

Goldman,  D.E.  1946  MECHANICAL  FORCES  ACTING  ON  AVIATION  PERSONNEL 
J ■ ' Avia  cion  Med . .  17(5):  426-430,  October  1946 
See  also:  WADC  TR  58-107,  Feb.  1946 


ABSTRACT:  A  description  of  ambient  pressure,  acceleration,  wind  blast  and 
vibration  and  how  these  mechanical  forces  affect  Aviation  Personnel, 


1,985 

Goldmann,  Jack  B.  1962  HUMAN  CAPABILITIES  IN  THE  PRONE  AND  SUPINE  POSITIONS: 

AN  ANNOTATED  BIBLIOGRAPHY 

(Lockheed  Aircraft  Corporation,  Sunnyvale,  Calif.)  SP-62-14,  May  1962 
ASTIA  AD  282  780 

ABSTRACT:  This  literature  search  covers  the  decade.  1951-1961.  It  is  concerned 
with  the  ability  of  man  to  perform  basic  operations  in  aircraft  while  relegated 
to  a  prone  or  supine  position,  and  the  possible  application  of  man's  per  forii-»r.oc 
in  spacecraft  under  similar  conditions.  References  to  the  design  requirements 
for  man  are  included. 


1,986 

Goldstein,  A.G.  1959  LINEAR  ACCELERATION  AND  APPARENT  DISTANCE. 
Percept.  Mot.  Skills.  9(3) : 267-269,  September  1959 


ABSTRACT:  This  is  a  preliminary  study  of  the  effects  of  linear  saggital 
acceleration  upon  distance  perception.  Thirty-three  subjects  were  ac....lvratsd 
from  zero  to  60  mph  in  10  to  11  seconds  in  a  fluid  drive  transmission  auto¬ 
mobile  while  observing  an  illuminated  ring.  Subjects  reported  changes  in 
appearance  of  the  ring  -  size,  distance,  etc.,  during  forward  and  backward 
acceleration  and  deceleration.  McNemars,  test  of  the  significance  cf  changes 
was  used  to  compare  the  effects  of  direction  of  acceleration. 
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1,9«7 

Golikov,  A.  and  I.  Smirnov  1961  OVER  THE  ROUTES  OF  THE  COSMOS 
Trans,  of  Ogonek  (USSR)  39(U):2-3,  1961 
(Office  of  Technical  Services,  Washington,  D.C.) 

March  29,  1962  62-24268 

^•f 

\ 

ABSTRACT:  Information  is  given  on  the  flights  of  the  dogs  Zvesdochka 
(fifth  space  ship),  and  Belka  and  Strelka. 


1,988 

Golikov,  A.  &  I.  Kas'yan  1962  BEFORE  THE  LEAP  TO  THE  STARS 

(Translation  Services  Branch,  Foreign  Technology  Div.,  Wright-Patterson  AF3,  Ohio) 
FTD-TT-62-1767/1  21  December  1962  ASTIA  AD  295  768 


ABSTRACT:  This  article  describes  the  weightlessness  training  on  Russian  astronauts 
A.  Nikolayev  and  P,  Popovich.  The  action  of  a  galvanic  current  on  the  vestibular 
apparatus  during  a  weightless  condition  was  studied.  These  experiments,  in 
particular,  indicated  that  in  the  state  of  weightlessness  the  illusion  of  anti-, 
rotation  becomes  briefer.  The  excitability  of  the  vestibular  apjjaratus  towards 
angular  accelerations  is  reduced,  '\t  is  established  also,  that  weightlessness 
does  not  lead  to  the  functional  turning-off  of  the  otolitic  apparatus,  and  is 
only  an  extreme  irritant  for  it. 


1,989 

Gollub,  Fred  1960  AN  ANALYSIS  OF  THE  MAGNAFLUX  INSPECTION  RECORD  OF 
WELDED  JOINTS  ON  THE  50-FT  CENTRIFUGE.  (  U.S.  Naval  Air  Dev.  Center, 
Johnsville,  Pa.)  NADC-^tt-6027 .  ASTIA  AD  248  216. 


ABSTRACT:  The  50-foot  radius  arm  of  the  human  centrifuge  at  the  Aviation  Med. 
Acc.  Lab.  was  inspected  on  7  occasions.  The  data  from  these  inspections  has 
been  analyzed  by  the  Eng.  Div.  in  order  to  try  to  determine  the  cause  of  damage 
to  the  arm.  All  cracks  found  in  the  welded  joints  were  bound  to  the  parent 
metal,  preheated  by  torch,  welded,  stress-relieved  by  torch  and  finally, 
magnafluxed . 

1,990 

Gomez  Gomez,  L.  A.  1945  ACCELERATION  AND  DECELERATION;  INFLUENCE  ON  HUMAN 
ORGANISM. 

Med  V  cir.  .  Bogota,  10:1-19. 
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1,991 

Goldstone,  N.J.  1961  LANDING  SHOCK  ABSORPTION 

I n :  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 

Meeting.  April  5,  6.  7.  1961,  Washinston,  D.C.  (Mc.  Prospect,  Ill.: 
Institute  of  Environmental  Sciences,  P.O.  Box  191)  Pp,  215-224 

ABSTRACT:  This  paper  provides  design  data  obtained  in  a  development  test  program 
for  an  aluminum .honeycomb  shock-absorption' system  for  planetary  soft  landings. 
Test  procedures  are  described.  Data  are  presented  from  static  and  dynamic 
crushing  tests  of  selected  aluminum  honeycomb  specimens,  and  from  drop  tests  ot 
a  full-scale  model  of  a  lunar  landing  raft. 

A  method  using  laterally  unrestrained  honeycomb  blocks  is  unsatisfactory 
because  of  inability  to  react  shear  forces  incurred  during  impacts  on  an  inclinec 
plane.  Supporting  the  honeycomb  within  a  piston  system  is  a  feasible  method. 

The  magnitude  and  duration  of  impact  decelerations,  while  higher  than  calculated 
on  the  basis  of  Reference  1,  approximate  the  levels  of  design  capability  of 
mechanical  and  electrical  systems  for  planetary  vehicles. 

Impact  decelerations  measured  during  the  most  critical  drop,  I''-. 3  feet  per 
second  onto  .a  15  degrees  inclined  plane,  were  as  follows: 

41.5  G  extending  for  0.003  second 
38,2  G  extending  for  0.007  second 
20  G  minimum  for  0.036  second 

The  predictability  of  test  vehicle  rebound  behavior  was  demonstrated  for 
all  four  of  the  drops.  Stable  behavior  occurred  for  drops  1,  2,  and  3,  and 
a  low-level  unbalanced  overturning  moment  was  observed  in  Drop  4,  as  predicted 
in  the  dynamic  .inalysis  of  Reference  2. 


1,992 

Golikov,  A.,  I.  Smirnov  and  A.  Nikolayev  1960  SOVIET  SPACE  FLIGHTS: 
SPACE  TRAVELERS  (AND)  FROM  THE  EARTH  TO  AN  ORBIT  OF  MARS. 

Trans,  of  Ogonek  (USSR)  38(35): 2,  4-5,  1960. 

Dec.  19,  1960  JPRS :  6402 

AE'^TRACT;  The  first  paper  discusses  the  manner  in  which  the  dogs  (Strelka 
and  Belka)  were  selected,  trained,  instrumented,  clothed,  and  fed  during 
their  space  flight.  The  second  paper  discusses.  In  3  popular  (nontechnical) 
way,  the  well  known  physiological  problems  connected  with  space  flight 
(effect  of  weightlessness,  how  to  breath,  effect  of  cosmic  rays,  etc). 


1,"93 

Golikov,  A.  &  N.  Smirnov  1960  JbOUR-L^UED  ASTRONAUTS _ 

^Tr  Information  Division,  Wr ight-Patterson  AFB,  Ohio)  AID  Rept.  No.  61-72 
ASTIA  AD  260  501 
.  See  also:  Ogonek  49:  2 


Goncharskii,  L.A.  1952  ELECTRONIC  ACCELERATION  INDICATORS 
Elektrlchestvo  (Russian)  n.  12,  pp .  5A-57 

ABSTRACT:  The  design  principles  of  electronic  acceleration  indicators  with 
moving  anode  are  pointed  out  with  reference  to  a  simple  theory  of  these 
instruments.  Points  discussed  in  more  detail  are:  the  relations  between 
voltage  and  sensitivity;  advantages  of  the  use  of  a  collector  for  the  anode 
current  in  a  diode  unit;  a  detcr.iiinat ic.n  of  the  Sensitivity  of  a  triode 
indicator  with  a  moving  anode.  Formulae  are  given  for  determining  the 
current  and  voltage  sensitivity  of  an  indicator  with  directly  heated 
filament  displaced  in  a  homogenous  field.  (B.F.  Kraus) 


1,795 

Goodill,  McC.,  and  J,P.  Meehan  1956  CORRfiLATION  OF  "G"  TOLERANCE  TO  URI.NARY 
ADPJENALINE  AND  I'JOPADRENALINE . 

(Paper,  American  Physiological  Society  Fall  Meeting,  Sept.  U-7  ,•  1956) 

ABSTRACT:  Subjects  with  either  a  high,  low  or  intermediate  "g"  tolerance  was 
centrifuged.  Urine  samples  were  collected  in  accordance  with  a  3  hr .  pre-run, 

1  hr.  run,  i  hr.  post-run  and  a  3  hr  post -post -run  schedule  and  bioassayed  for 
adrenaline  and  noradrenaline  by  the  von  Euler  m<‘thod  (acta  physiol,  scandinav. 
22:161,  1951).  All  subjects  showed  a  marked  elevirion  in  Che  uritviry  output  of 
both  adrenaline  and  noradrenaline.  The  adrt  oi'' . .  :).u  was  increased  pre¬ 
dominantly  during  the  pre-run  and  the  t  ,  e  u.  ;  .jepeared  related  to 

the  anxiety  of  anticipating  t!i.  ^  i  >  i  >  ivlv  and  t  <  »n,\'ety  associated  with 

the  ride  rather  than  the  ph\  .  i  ,  Uauges  produ^  -n  '  le  ride  itself.  The 

noradrenaline  output  was  incii  r  during  the  run  'd  an-*  'o  a  somewhat  lesser 

degree  during  the  post-run  f  ?  High  ’g’  tole:.=.:vi'  svd'iecfs  in  general  showed 

a  higher  noradrenaline  out;  it  '  t  /•  ,  i  iil  i  >  I uuat  ;  "  *''d  '  r  pre-run  (control) 

noradrenaline  output  than  those  >.  ]<,(•.  will  ,i  ‘  w  '  *  -  •* . 

High  *g '  tolerance  subjects,  wh.en  expose.^  *  •  .  i'  '  f.  •  li  •..■d  variation  in 

the  norhdrena  1  ine  output  comirensut at e  v.:'  ;  g  exposure,  the  greater  the  g 

exposure,  the  greater  the  noradren.il  •  '',.i  .t  .  No  significant  changes  in  the 

drenalinc  output  were  noted  in  thes,-  ects. 

"Au-r.  J.  Physiol .  187:601.  1''56) 


1  ,996 

Goodall,  M.  1962  SYMPATHOADRENAL  RESPONSE  TO  GRAVITATIONAL  STRESS. 
In  J.  Clin.  Invest.  41:197-202,  Feb.  1962. 


1,997 


.  598  _ 


Goodall,  M.,  &  M.  L.  Be  man  1960  URINARY  OUTPUT  OF  ADRENALINE  NORADRENALINE, 

AND  3-METHOXY-4-HYDROXYMA:roELIC  ACID  FOLLOWING  CENTRIFUGATION  AND  ANTICIPA¬ 
TION  OF  CENTRIFUGATION.  J,.  Clin.  Invest.  39(10)1533-1538,  Oct.  1960 

ABSTRACT:  Nine  nonnal  males  were  centrifuged  at  a 'rate  of  1  g  per  5  seconds  to 
12  g,  or  were  given  a  mock  centrifuge  ride  at  2  r.p.m.  (equivalent  to  C.02  g 
forward  acceleration)  for  3  minutes,  respectively.  Each  subject  was  unaware  as 
to  whether  he  would  receive  a  real  ride  or  a  mock  ride,  and  it  was  therefore 
possible  to  measure  the  sympatho -ad renal  response  to  both  centrifugation  and 
anticipation  of  centrifugation.  Under  high  gravitational  stress,  increased 
urinary  adrenaline  release  seems  to  be  largely  related  to  the  emotions,  while 
noradrenaline  release  seems  more  closely  related  to  the  physical  cnanges  (hemo¬ 
dynamics)  produced  by  centrifugation.  Following  the  increase  release  of  either 
or  both  adrenaline  and  noradrenaline,  there  is  a  commensurate  rise  in  the  urinary 
output  of  their  common  metabolic  oroduct ,  3-methoxy-4-hydroxymaride lie  acid. 
(AUTHOR) 


:,:98 

Gooddy,  W,  L  K.  Roinhold  1952  SOME  ASPECTS  CF  HUMAN  ORIENTATION  IN  SPACE. 

I.  SENSATION  AND  MOVEMENT. 

J.  Neurolonv  (London)  75:472-509. 


1,°99 

Gooddy,  W.  5.  M.  Rcinhold  ,  1953  SOMC  ASPECTS  OF  HLMAN  ORIENTATION  IN  SPACE. 

(ii)  TliE  D\T.Vu;iC  NATURE  OF  NERVOUS  ACTIVITY  (a)  ‘  OTION  SENSE, •'  (b) 

SENSE  OF  DIRECTION. 

Brain  76(3) :337-363  ,  Sept.  1953. 

SITEIARY:  In  this  paper  wc  have  attempred  tc  present  a  dynar  ic  coacept  oi  tlie  ' 

nervous  system.  Ve  have  suggested  that  afferent  stimuli  are  streams  of  suectssive 
r.'.otio.i  cOKiplexcs  (occurring  perpetually  in  the  living  man)  which  become  I  .  ;hly 
integrated  and  organized  both  on  their  way  to  the  cortex,  and  as  a  result  of 
cortical  activity.  The  cortex  function-,  in  ter.ms  of  quantity  and  rate.  The 
final  motion  patterns  e.ro  the  basis  for  p..rccpcicn.  Perception  itself  involves 
the  active  appreciation  of  change,  here  called  motion  sense. 

Sensations  are  actively  i^ndowcd  with  spatial  properties  by  the  .."an  who  perceives 
them.  They  are  also  perceived  as  possessing  temporal  properties  on  account  of 
their  serial  n..ture.  Because  they  are  endowc‘d  with  spatial  qualities  and  because 
they- are  in  motio:.,  stimuli  are  perceived  as  possessing  attributes  of  direction.- 
The  sense  , of  dir.:Ction  is  necessary  for  spatial  orientation,  arrd”Tor  such^'^peY^- 
fonnances  as  reading,  writing,  calculation,  and  drawing.  Certain  patients 
demonstrating  varieties  of  soatial  disorientation  are  described. 


2,ocr 
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Goodman,  B.D.  196’  THE  PSYCHOLOGICAL  AND  SOCIAL  PROBLEMS  OF  MAN  IN  SPACE:  A 

LITERATURE  SURVEY 

System  Development  Corporation,  2500  Colorado  Ave,,  Santa  Monica,  Calif.) 

Field  Note  5220,  March  2,  1961.  ASTIA  AD  252  43A 

ABSTRACT:  What  type  of  man  will  be  able  to  endure  the  silence  and  loneliness  of 
space,  with  no  human  voice  to  speak  to  him,  no  human  ear  to  listen?  What  type  of 
man  can  remain  alert  and  maintain  his  performance,  removed  from  ordinary  sensory 
stimuli,  enclosed  in  the  cramped  quarters  of  a  space  capsule  as  it  leaves  the 
eai;'th  and  all  that  is  familiar? 

A  review,  of  space  literature  shows  that  the  primary  emphasis  in  research  has 
been  on  engineering  --  designing  the  space  vehicle  to  get  man  into  space,  and 
providing  the  proper  closed  ecological  system,  the  necessary  controls,  displays, 
and  equipment  to  make  it  possible  for  him  u  survive  there.  This  phase  of  research 
has  involved  studying  man  and  his  physiological  needs,  and  analyzing  human  toler¬ 
ances  to  environmental  variances.  An  accompanying,  but  less  emptiasized  phase  has 
been  concerned  with  the  study  of  the  psychological  and  social  problems  of  man  in 
space. 

It  is  the  purpose  of  this  bibliography  to  bring  together  the  reports,  books 
and  periodical  articles  published  through  January  1961  in  the  specific  area  of  ^ 

behavioral  science  related  to  space  flight,  or  as  it  is  sometimes  called  "space 
psychology."  This  area  includes  social  and  sensory  isolation,  psychological 
assessment  and  training,  fatigue,  confinement,  performance  under  stress,  work 
schedules,  motivation,  weightlessness,  idsorientation,  emotional  stability,  and 
the  day-night  cycle. 

Citations  listed  are  unclassified  unless  otherwise  noted.  All  titles  are 
unclassified.  To  facilitate  ordering  items  listed  in  the  Technical  lAbstract 
Bulletin  (TAB)  and  the  Armed  Services  Technical  Information  Agency,  ASTIA 
documents  (AD)  numbers  have  been  given  when  available. 


2,001 


Goodman,  B.  D.  1961  PSYCHOLOGICAL  AND  SOCIAL  PROBLEMS  OF  MAN  IN  SPACE  -  A 
LITERATURE  SURVEY.  American  Rocket  Society  Journal  3l(y): 863-872,  July  1961 

ABSTRACT;  What  type  of  man  will  be  able  to  endure  for  months  or  even  years  t.  ■» 
vast  silence  and  loneliness  of  space,  far  removed  from  the  sounds  and  .sights 
of  his  natural  environments?  What  type  of  man  can  remain  alert  and  maintain  hi.s 
performance,  deprived  of  ordinary  sensory  stimuli,  enclosed  in  the  cramped 
quarters  of  a  space  capsule  as  it  leaves  Earth,  and  all  that  is  familiar? 

It  is  the  purpose  of  this  biiliography  to  bring  together  the  reports,  books,  and 
periodical  articles  published  thru  the  early  part  of  1961  dealing  with  the 
specific  area  of  behavioral  science  related  to  space  flight,  or  as  it  is  some¬ 
times  called  "space  psychology."  This  area  includes  problems  of  confinement, 
isolation,  sensory  deprivation,  weightlessn«ss ,  psychological  assessment  and 
training,  motivation  and  morale,  emotiona  tability,  boredom  and  fatigue,  per¬ 
formance  under  stress,  and  work  load.  (AUiMOR) 


600 


2,C02 

Goodrich,  J.  W.  1956  ESCAPE  FROM  HICT  PERFORMANCE  AIRCRAFT.  (Wright  Air  Devel¬ 
opment  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TN  56-7;  ASTIA  AD-81  562 

A3STR(\CT:  The  information  presented  by  this  study  may  be  suitmnrized  as  follows  for 
the  conventional  ejection  seat  system.  The  maximum  linear  deceleration  is 
essentially  constant  for  a  given  calibrated  airspeed  regardless  of  altitude.  At 
constant  calibrated  airspeed  the  rate  of  tumbling  increases  with  altitude  and 
approaches  a  value  proportional  to  the  inverse  of  the  square  root  of  the  density 
ratio.  Ac  constant  calibrated  airspeed  the  duration  of  g  forces  is  approximately 
proportional  to  the  inverse  of  the  square  root  of  the  density  ratio.  The  maximum 
linear  deceleration  forces  increase  as"  the  2.47  power  of  the  velocity.  The 
imiximum  linear  deceleration  rapidly  approaches  the  limit  of  human  tolerance  as  the 
speed  of  the  aircraft  at  tim.e  of  ejection  is  increaseil  above  550  knots  calibrated 
airspeed.  The  aerodynamic  and  physical  characteristics  defined  by  the  parameter 
(Cj^A/W)  are  such  as  to  limit  the  usefulness  of  the  conventional  ejection  seat 
system  Co  the  lower  part  of  the  speed  range  of  the  'Century  Series'  fighter.  Only 
by  opt im.izat ion  of  these  parameters,  such  as  may  oe  obtained  by  the  use  of  a  low 
drag  capsule,  can  successful  escape  be  expected  in  the  extreme  speed  range  capa¬ 
bility  of  the  'Century  Series'  aircraft  and  beyond."  (WADC) 


2,003 

Goodson,  J.  E.  &  J.  W.  Miller  ,  1959  DYNAMIC  VISUAL  ACUITY  IN  AN  APPLIED 
SETTING. 

Aerospace  Med.  30(10):  7';‘=-763. 

SUM>^Ky:  1.  Visual  acuity  deteriorates  in  the  air  with  increased  target  speeds 
in  much  the  same  manner  as  it  docs  in  the  laboratory  wh(  similar  tagets  are 
used. 

2.  The  rate  of  deterioration  in  acuity,  when  using  two  targets,  seems  to 
take  a  linear  form  over  the  range  of  speeds  used  as  opposed  to  the  curvilinear 
form  taken  when  one  target  is  used. 

3.  Deceleration  of  target  speeds  has  a  marked  effect  on  perf ormiance  of  a  vis 
ual  tracking  task  because  of  both,  the  change  in  speeds  and  the  resulting  change 
in  configuration  of  the  target.  The  effect  appears  to  be  benificial. 

4.  Physiological  factors  peculiar  to  the  flight  conditions  either  did  not 
effect  performance,  or  else  acted  in  a  consistent  manner. 

5.  Anxiety  toward  flight,  as  measured  by  proneness  to  become  air  sick,  did 
not  have  an  effect  on  performance  of  the  task. 

6.  All  three  methods  used  for  testing  dynamic  acuity  discriminated  between 
subject  significantly  at  all  speeds. 

7.  While  there  was  considerable  learning  in  the  one-target  method,  no  learn¬ 
ing  took  place  when  the  more  complex  target  was  used. 

2,f'04 

Gorbov,  F.  1962  PSYCHOLOGY  OF  COSMIC  FLIGHT. 

Trans,  of  AviatSi.va  i  Kosmonavtika  (USSR)  44(5):  22-27,  1962. 

(Joint  Publications  Research  Service,  New  York,  N.Y.) 

Oct.  31,  1962  JPRS:  15979 
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2,005 

Gord,  Biermann  1931  WELTRAUMSCHIFFAHRT?  EINE  KUR2E  STODIE  DES  PROBLEMS . 
(Space  Travel?  A  Brief  Study  of  the  Problems) 

(Bremen;  F.  Leuver,  1931) 

ABSTRACT:  Early  history  of  the  physical  and  technical  problems  of  rocketry  with 
a  discussion  of  space  travel. 


2,006 

Jordon,  J.,  R.E.  Jensen,  W.  Sipple,  and  R.D.  Squires  1959  NADC  BIOLOGICAL 

INSTRUMENTATION  SYMPOSIUM  OF  10  DEC  1958;  FOURTH  LETTER  REPORT  CONCERNING 
^.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR99,  Dec.  28,  1,959, 
ASTIA  AD  230  971 

ABSTRACT:  The  electroencephalograph  was  investigated  to  determine  its  usefulness 
as  a  means  of  monitoring  certain  aspects  of  cerebral  function  in  air  and  space 
craft  pilots  while  in  flight.  Recording  electrodes  which  include  a  miniature 
transistorized  amplifier,  capable  of  recording  a  useful  EEQ  without  bulky 
electrical  shielding,  were  constructed  to  fit  comfortably  inside  a  pilot's 
head  gear.  The  system  is  sufficiently  insensitive  to  head  movement,  G  forces 
and  vibration.  The  following  information  can  be  obtained  from  electroencephal- 
ographic  tracings:  (L)  state  of  hypoxia,  (2)  eyes  open  and  eyes  closed,  and 
(3)  state  of  wakefulness.  An  EEG,  recorded  via  telemetry,  employing  a  miniature 
transistorized  amplifier  and  transmitter  built  into  an  aviator's  head  gear  was 
transmitted  for  a  distance  of  approximately  SO  feet  through  the  laboratory  walls. 


2,CC7 

Gordon,  J.,  R.E.  Jensep,  W.  Sipple,  &  R.D.  Squires  196C  NADC  BIOLOGICAL 

INSTRUMENTATION  SYMPOSIUM  OF  10  DEC  1958;  FIFTH  LETTER  REPOilT  CONCERNING 
V.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-L601 2  May  3  I960 

ASTIA  AD  237  819  >  '  > 


ABSTRACT;  This  report  deals  with  the  problems  of  fabrication,  t' 
election  of  biomedical  electrodes  suitable  for  use  on  human  sub 
flight  or  simulated  flight  conditions.  Small  light  electrodes  hi 
fabricated  which  minimize  source  resistance  when  the  subject's  b< 
or  he  is  being  subjected  to  high  accelerations.  After  testing  m 
systems  on  and  off  the  centrifuge,  the  most  satisfactory  electro< 
system  has  been  fastening  corl  rubber  discs  with  center'. hole  of  i 
jelly  to  the  skin,  followed  by  a  cork  rubber  cover.  Electrode  pi 
secure  the  electrodes  to  the  scalp  for  EEG  recordings. 
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Gori«,  A.  and  J.  Mallen  1951  IL  RADDRIZZAMENTO  PASSIVO  DEL  CORPO  A 
VARIE  VELOCITA  ANGOLARI  ED  EFFETTI  SULLA  FUNZIONE  RESPIRATORIA  E 
CIRCOLATORIA  NELL-UNOMO.  (Passive  Raising  To  Upright  Position  At 
Various  Angular  Velocities  And  Its  Effect  On  Respiratory  and  Circulatory 
Function  In  Han) 

Rivista  di  Medicina  Aeronautica. (Rome]  14; 386-390.  July-Sept.  1951 


2,009 

Gorokhoff,  Boris  I,  1962  PROVIDING  U.S.  SCIENTISTS  WITH  SOVIET  SCIENTIFIC 
INFORMATION.  REVISED  EDITION 

(Massachusetts  Institute  of  Technology  Libraries)  Distributed  by  National 
Science  Foundation,  Washington,  D.C.  April  1962 

ABSTRACT:  The  present  report  seeks  to.  provide  detail  of  a  reference  nature  on 
the  form  and  extent  of  Soviet  scientif i^t?iformation  in  the  original  language 
-nd  on  vhat  is  being  done  to  make  such  data  available  to  American  scientists 
and  engineers  vho  are  not  familiar  with  Russian. 


2,010 

Goshen,  C.E.  1961  MAN  IN  SPACE  AND  PSYCHOLOGICAL  RESEARCH. 
Astronautics.  6(3):38-39,  March  1961 


ABSTRACT;  Reviews  physiological  problems  of  space  flight.  Clarifies 
distinctions  between  physiological  and  psychological  research  as  an  aid 
to  proper  utilization  and  interpretation  of  precious  data  from  early 
manned  spaceflight. 


2,011 

Goswami,  S.  L, ,  C,  p.  Trivedi  and  R.  K.  Gupta  1961  A  PRELIMINARY  STUDY  OF 
MOTION  INDUCED  STRESS  IN  RATS. 

In  Arch.  Int.  Pharmacodvn  134:1-9,  Nov.  1,  1961 


2,012 

Gottlieb,  S.  1948  STATIC  AND  DYNAMIC  TESTS  OF  A  rfPICAL  FIGHTER  PILOT'S 
SEAT  INSTALLATION  FOR  A  40  G  CRASH  CONDITION 
(Naval  Air  Material  Ctr.,  Aero  Struc.  Lab.)  NAM  24102,  Part  I  Jan  12,  1948^ 
ASTIA  ATI  37398 

ABSTRACT;  Tests  were  conducted  on  a  standard  R4D  pilot  seat  and  reinforcements 
made  after  each  failure  until  se,at  demonstrated  its  ability  to  withstand  a  40  g 
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deceleration  load  at  the  c.g.  of  a  200  lb.  duasny  in  head-on-crash  condition. 
Dynamic  teats  were  made  in  the  NAES  drop  test  machine  and  static  tests  were  made 
by  applying  loads  to  a  steel  plate  behind  the  dummy  acting  through  its  d.g. 

Several  reinforcements  co;nslsted  of  replacing  dural  parts  with  4130  steel  of 
same  gage  were  required  to  enable  seat  to  withstand  40  g  when  shoulder  harness 
passed  over  fuselage  bar.  Reinforcements  added  3-1/2  lbs.  to  original  seat 
Installation  weight.  Harness  was  found  to  transmit  all  applied  load  to  seat 
in  a  1:2  ratio  of  shoulder  harness  to  lap  harness  load.  Reinforced  seat  withstood 
20  g  when  shoulder  harness  was  passed  over  seat  back  to  floor  attachment. 
Recommended  static  loads  for  transport  type  seat  under  40  g  loadings  are  3000 
lbs.  shoulder  harness  load  and  6000  lbs.  total  lap  harness  load  at  40°  upward. 


2,012 


Gottlieb,  S.  1948  STATIC  A'TO  DYNAMIC  TEST  OF  A  TYPICAL  PILOT'S  SEAT 
INSTALLATION  FOR  A  40  G  CRASH  CONDITION 
(Naval  Air  Material  Ctr)  NAM  24102,  Part  2,  2  Sept.  1948-  ASTIA  AD  51  489 


ABSTRACT:  The  A  N  Standard  7505  seat  used  in  F6F  single-engine  fighters  was 
tested  to  determine  what  ultimate  static  carry  through  structural  strength  is 
required  to  withstand  the  loads  resultimg  from  a  40  g  deceleration  of  about  0.1 
sec,  duration  at  the  eg  of  a  200  lb  dummy  in  a  head-on  crash  condition.  The 

harness  loads  were  measured  and  the  Bureau  cf  Standards  ring  dynamometer  used 

to  measure  the  harness  loads  was  evaluated.  It  is  concluded  that  the  F6F  seat 
with  reinforcements  is  structurally  capable  of  supporting  40  g  dynamic  loads  of 

7300  lbs.  The  general  distribution  of  load  between  shoulder  harness  and  lap 

hArness  at  40°  upward  is  a  1  to  2  ratio.  The  loads  determined  with  the  BuSTda 
rings  are  consistently  low.  These  results  indicate  that  dynamic  calibration 
may  materially  improve  the  accuracy  of  the  dynamometer. 


2,013 

Gotzlinger,  J.  &  E.  Helsing  1955  A  "HUMAN  CENTRIFUGE"  FOR  RESEARCH 
INTO  PHYSIOLOGICAL  FLIGHT  STRESSES.  ASEA  Journal  28(5-6) :75-83 
May-June  1955 

ABSTRACT:  A  description  of  the  centrifuge  installed  at  the  medical  research 
institute,  Karolinska  Institute,  Stockholm,  Sweden,  for  use  in  physiological 
investigations  involving  man  as  well  as  animals.  The  mechanical  design,  the 
driving  machinery  and  regulation  and  setting  devices  are  also  discussed. 

2nd  ABSTRACT:  Centrifuge  installed  at  medical  research  institute,  Karolinska 
Institute,  Stockholm,  for  use  in  physiological  investigations  with  human  being 
and  also  for  tests  on  animals,  mechanical  design,  driving  machinery,  and  regu¬ 
lation  and  setting  devices. 
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Gougerot,  L.  1940  EFFETS  PHYSIOLOGIQDES  DES  FORCES  D'lNEKTIE.  ETUDE  DES 
EFFECTS  CIRCULATORIES .  RSSPIRATORIES  ET  VESTIBUIAIRES  CHEZ  L'AVIATEUR. 
(The  Physiological  Effects  of  Inertia  Forces.  Study  of  the  Circulatory, 
Respiratory  and  Vestibular  Effects  in  the  Aviator) 

(Paris:  Maloine,  1940) 


2,015 


Gougerot,  L.  1947  PERSPECTIVES  PHYSIOLOGIQUES  SOULEVEES  PAR  LE  PROBLEME 
ASTRONAUTIQUE  (PHYSIOLOGICAL  PROBLEMS  OF  SPACE  FLIGHT)  Mad,  aeronaut. 
2; 63-/4 

2,016 

Gougerot,  L.  1953  LA  LOI  DE  WEBER -FECHNER  ET  VARIATONS  DE  LA  PESAOTEUR 
APPAREJJTE  (The  Law  of  Weber-Fechner  and  Variations  of  the  Apparent, 
Gravity) 

Medicine  Aeronautigue  (Paris)  8:  119-125. 


2,017 

Gough,  M.  N.  &  A.  P.  Beard  1936  LIMITATIONS  OF  THE  PILOT  IN  APPLYING  FORCES 
TO  AIRPLANE  CONTROI^. 

(National  Advisory  Committee  for  Aeronautics,  Washington,  D.  C.)  NACA  TN 
550,  Jan.  1936. 


2,018 


Gowdcy,  C.  D.  &  J.  W. 
UTEEATURE  ON  AV 


Pearce  1955 
lATION  MEDICINE 


A  SELECTED  BIBLIOGRAPHY  OF  THE  OIiiN 
1945-1955. 


(Defence  Research  Board,  Department  of  National  Defence,  Ottawa,  Canada) 
Rapt.  DR-9,  July  1955.  ASTIA  AD  87  331 


2,019 


Gozulov,  S.  A.  1956 
PROBLEM  OF  CUMULAt 
(Military  Medical 


Intelligence  Info 
"Effect  and  X-Ray 


K  VOPROSU  0  KUMULYATIVNOM  VLIYANII  USKORENIY.  (THE 
IVE  EFFECT  OF  ACCELERATION).  Voyenno-meditsinskiy  Zhurnall 
Journal)  10:55-59,  1956.  (Translation  in  USAF  Air 


zhnation  Report  "Two  Problems  in  Acceleration:  Cumulative 
Examinations".  IR-1600-57.  23  July  1957) 
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2,020 

Gozulov,  S.  A.  1959  0  PERENOSIMOSTI  VOZDUSHNOGO  POTOKA  DEYSTVUYXJSHCHEGO 

Ka’lETCHIKA  PRI  KATAPULTIROVANII  (Ability  to  Withstand  Air  Current 
Acting  Upon  a  Pilot  During  the  Process  of  Ejection) 

(Trans,  of  Vovenno-Meditsinskiv  Zhumal  (USSR)  (12): 40-44,  1958) 

(SLA  Translations  Center,  Chicago,  Ill.)  59-19708 


2,021 

Graham,  E.W.  &  A.M.  Rodriguez  1952  RESPONSE  OF  SOME  LINEAR  SYSTEMS 
TO  RANDOM  FORCES  WITH  REFERENCE  TO  AIRCRAFT  BUFFETING. 

(Douslas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif.)  Rept.  No.  SM-14517, 
Sept.  1952.  ASTIA  AD  240  250. 

ABSTRACT:  In  connection  with  aircraft  buffeting,  some  studies  are  made  of 
mechanical  systems  subjected  to  random  forces.  No  attempt  Is  made  to  consider 
an  actual  aircraft  structure.  Instead,  highly  simplified  systems  are  chosen 
In  order  to  clarify  some  of  the  fundamentals  of  the  probleib.  Some  results  are 
reviewed  for  free  particles  and  simple  oscillators  subjected  to  random  forces, 
considering  the  transient  response  in  addition  to  the  steady  state.  An  oscilla¬ 
tor  plus  a  lever  Is  studied,  the  fulcrum  of  the  lever  corresponding  to  a  nodal 
point  for  one  mode  of  an  oscillating  beam.  Two  oscillators  which  are  coupled 
through  damping  Is  present.  Flnallv,  the  equations  for  response  of  a  uniform 
slender  beam  are  given.  The  forcing  functions  considered  are  concentrated  at 
a  point  in  space  and  Include  a  single  forcing  frequency,  a  white  spectrum  and 
a  truncated  white  spectrum.  (The  response  tb  the  white  spectrum  is  the  Brownian 
motion  of  the  system).  The  damping  is  external  and  applied  at  a  point.  (Author) 


2,022 

Graham,  R.A. ,  G.E.  Ingram,  &  W.D.  Ingram  1961  PERFORMANCE  OF  HIGH-VELOCITY 
PROPELLANT  GUN  FOR  CONIROLLED  IMPACTS. 

(Sandla  Corporation,  Albuquerque,  New  Mexico)  ,*,C-4652:.  Nov.  1961. 


ABSTRACT:  The  performance  of  an  extensively  modified  U.S.  Array  40  mm  gun  for 
producing  controlled  impacts  is  described.  Various  projectile  velocities  in 
the  range  of  200  fps  to  3200  fps  are  achieved  by  varying  the  amourt  of  a  fast- 
burning  propellant. 


2,023 

Grandpierre,  R.  1939  LES  EFFETS  PHYSIOLOGIQUES  DU  VOL  EN  AVION  AUX  HAUTES 
ALTITUDES  (The  Physiological  Effects  of  Flight  in  Aircraft  at  High 

-  -  Altitudes)  - r -  -  - t - 

Revue  de  physiotherapie  (Peris)  15;  49-73 
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2,024 

Grandpierre,  R.,  et  *1.  (Eds.).  1948  ELEMENTS  DE  MEDICINE  AERONAUTIQUE . 

(Paris:  L'Expanslon  Sclentlfique  Francaise,  1948.)  502  pp. 

2,025 


Crandpierre,  R. ,  &  P.  Bouverot  1958  INCIDENCES  PHYSIOPATHOLOGIQUES  DE  L'EMPLOI 
DBS  FUSEES  COMME  MOYEN  DE  TRANSPORT  (PHYSIOPATHOLOGICAL  FACTORS  IN  THE  USE 
OF  ROCKETS  AS  A  MEANS  OF  TRANSPORTATION)  Concours  med.  80:265-267,  269-270 


2,026 


Grandplerre ,  R,  F.  Vlolette,  F.  Flandrois  and  J.  B,  Tusan  1959  SIGNj.. IC/JiCE 
AND  LIMITATIONS  OF  RESEARCH  ON  ANIMALS  AND  MAN  BY  MEANS  OF  CENTRIFUGES 
(INTERET  ET  LIMITES  DES  RECHERCHES  EFFECTUEES  SUR  L 'ANIMAL  ET  SUR  L' HOMME 
AU  MOYEN  DES  CENTRIFUGEUSES) .  Medeclne  Aeronaut.  (Paris)  14(4) :325-327 , 
August  1961 


ABSTRACT:  Outlines  the  development  of  the  centrifuge  from  the  time  of  Darwin. 
Observes  that,  because  of  Inherent  limitations  in  the  centrifuge,  such  as  the 
mechanical  limitation  on  rate  of  acceleration  and  the  difficulty  of  analyzing 
data  derived  from  experiments  with  animals  of  a  different  physical  configura¬ 
tion  and  acceleration  suscaptibllity  from  those  of  ran,  the  centrifuge  will 
be  most  useful  as  an  instrument  of  applied  rather  than  basic  research. 


2,027 

Grandpierre,  R.,  F.  Vlolette,  R.  Loubiere  &  G.  Chatelier  1960  FHYSIOLOGIE 
DU  VOL  SPATIAL  (  Physiology  of  Space  Flight  ) 

Forces  aeriennes  francaises  (Paris),  14(159) : 789-823,  May  1960  and 
14 (160) .-969-986,  June  1960. 

ABSTRACT:  A  review  discussion  is  presented  of  the  pertinent  physiologic  factors 
Involved  in  space  flight.  Consideration  is  given  to  (1)  cosmic  flight  accelera¬ 
tion  and  deceleration  tolerances;  (2)  biologic  effects  of  weightlessness;  (3)  the 
kinds,  distribution,  and  variations  in  intensities  of  radiations  which  may  be 
encountered  in  space  flight,  the  attendant  biologic  effects  (acute,  secondary, 
delayed  and  chronic,  genetic),  tolerable  dosage,  and  means  of  protection;  and 
(4)  problems  attendant  to  prolonged  life  in  a  closed  cabin  system.  Included  in 
the  latter  are  discussions  on  (a)  fundamental  respiratory  requirements  and  re¬ 
generation  of  the  cabin  atmosphere,  (b)  sources  of  oxygen  and  methods  of  eliminat 
ing  carbon  dioxide,  (c)  the  utilization  of  urine  and  collection  of  water  vapor, 
and  (d)  the  nutritional  requirements  of  astronauts.  (Aerospace  Medicine  31(10): 
873.  Oct.  1960). 
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Crandpierre,  R. ,  F.  Violette,  R.  Loubiere  and  G.  Chateller  PHYSIOLOGIE  DU 

VOL  SPATIAL  (Phyaiology  of  Space  Flight)  Forces  aertennes 
francatses.  14' 159) : 789-823,  May  1960  and  14( 150) : 969-986 ,  June  1960 


ABSTRACT:  The  following  subjects  are  reviewed:  Acceleration  and  deceleration 
tolerances,  weightlessness,  radiation,  prolonged  life  in  a  space  cabin,  oxygen 
regeneration,  utilization  of  urine  and  collection  of  water  vapor,  and  the 
nutritional  requirements  of  astronauts.  (Aerospace  Med.  31(10):873,  Oct.  1960). 


2,029 

Grandpierre,  R.,  F.  Violette,  F.  Flandrois,  and  J.B.  Tosan  1961  INTERET  ET 
LIMITES  DES  RECHERCHES  EFFECTUEES  SUR  L’ ANIMAL  ET  SUR  L' HOMME  AU  MOYEN  DES 
CENTPIFUGEUSES  (Interpretations  and  Limitations  of  Research  Done  Upon 
Animals  and  Man  by  Means  of  Centrifuges).,  In  Bergeret,  P.,  ed . ,  Bio-Assay 
Techniques  for  Human  Centrifuges  and  Physiological  Effects  of  Acce lerat Ion . 
(  London,  New  York,  Paris;  Pergamon  Press,  1961)  AGaRDograph  48. 

Pp.  140-146. 


ABSTRACT:  Following  a  brief  history  of  the  centrifuge  since  Darwin  (1794)  the 
authors  discuss  the  use  of  centrifuges  for  studying  long  duration  g,  and  their 
technical  limitations,  especially  when  extremely  rapid  accelerations  are  involved. 
They  then  emphasize  the  limitations  of  the  evaluation  of  data  obtained.  The 
difference  between  the  2-feet  vertical  attitude  of  man  and  the  4-feet  horizontal 
attitude  of  th6  animal  is  not  only  of  an  anatomic  nature,  and  orthostatism  physio¬ 
logically  results  in  important  vascular  regulations,  which  implies  much  caution 
in  the  evaluation  of  data  obtained.  Summing  up,  fundamental  physiological 
research  is  likely  soon  to  be  completed,  and  the  use  of  centrifuges  will  be  re¬ 
stricted  to  applied  research,  namely  new  technique  and  material  testing. 
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Grandpierre,  R.,  F.  Violette,  J.  Fabre  and  Y.  Houdas  1961  P'HYSIOT OGICAL 

PROBLEMS  PRESENTED  BY  SUPERSONIC  EJECTIONS.  I.  (PROBLEMES  PHYSIOLOGIQUES 
POSES  PAR  LES  EJECTIONS  SUPERSONIQUES,  I)  Forces  aeriennes  francaises 
no.  175,  pp.  667-678,  November  1961 


ABSTRACT:  At  speeds  near  1100  k.m./hour  many  present-day  t.^pes  of  ejection 
seats  do  not  properly  protect  the  pilot;  consequently,  the  ejection  mortality 
rate  at  these  speeds  is  high.  This  report  analyzes  the  disturbances  produced 
by  the  different  physical  parameters  of  high-speed  ejections,  and  the  relation¬ 
ships  between  seat  spin,  seat  mass,  altitude,  and  deceleration. _ It  discusses 

the  problem  of  rotation  during  free-fall  after  seat  separation  and  control  of 
rotation  by  parachutists.  A  concluding  section  outlines  the  mechanical  and 
physiological  effects  of  ejection  and  rotation  upon  both  the  human  body  and 
equipment . 
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2,031 

Grandplerre,  R.  R.  Anglboust,  O'.  Chatelier ,  and  L.  Leitner  1962  MODIFICATIONS 
OF  CORTICAL  ELECTRICAL  ACTIVITY  IN  ANIMALS  SUBJECTED  TO  DIFFERENT  ACCELER¬ 
ATIONS  . 

In  J.  Physiol.  (Fafts)  54:347-348,  March-April  1962  (France) 


2,032 


Grandplerre,  Angiboust,  and  Chatelier  1962  OUTLINE  OF  THE  FIRST 

PHYSIOLOGICAL  RESULTS  FROM  THE  FRENCH  BIOLOGICAL  ROCKET  EXPERIMENT, 
Revue  de  medecine  aeronautigue  (Paris),  1  (4)  :  69,  July-Aug.  1962 


AIGIRACT:  A  rat  exposed  to  complex  accelerations  in  the  head  of  a  Veronique 
rocket  launched  into  ^pace  revealed  an  intense  cortical  activity  which 
persisted  throughout  the  flight.  In  contrast  to  this  cortical  activity,  the 
reticular  rhythm  remained  stable  until  the  hundredth  second  of  the  ballistic 
period  when  the  reticular  tracing  flattened  out,  decreased  progressively,  and 
exhibited  slow  waves.  Cardiac  and  respiratory  rhythms  also  decreased. 


2,033 

Grant,  C.  A,,  tr.  0.  Perey  1957  FRACTURE  OF  THE  VERTEBRAL  END-PLATE  IN  THE 
lumbar  SPINE.  An  Experimental  Biomechanical  Investigation, 

Acta  Orthopaedica  Scandinavica.  Supplementum  No.  25. 

(See  Perey) 
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Grant,  D.  N.  U,  1941  PROBLEMS  IN  AVIATION  MEDICINE  AFFECTING  MILITARY  AVIATION 
J.  Aviation  Med.  12:274-279. 


2,C35 

Grant,  D.  N.  W.  1942  THE  GENERAL  MISSION  OF  MILITARY  AVIATION  MEDICINE 
j.  Lab.  &  Clinical  Med,  Vol.  28,  Part  I,  pp.  577-585. 

ABSTRiXC'^ :  The  development  of  aviation  has  presented  new  medical  problems. — It 
has  brought  with  it  problems  of  oxygen  want,  acceleration,  unprecedented  demands 
on  the  special  senses,  the. nervous  system,  the  heart,  and  other  organs.  The 
general  mission  of  aviation  medicine,  that  of  the  selection  and  care  of  flying 

personnel  is  and  always  has  been  intimately  associated  with  National  Defejise. _ 

The  author  of  this  paper  discusses  the  general  mission  of  military  aviation 
medicine.  30,000  new  pilots  each  year  must  be  chosen  not  only  for  their  ability 
to  learn  to  fly,  but  also  from  the  standpoint  of  their  ability  to  withstand  the 
stress  of  operational  flying  over  a  long  period  of  time. 
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2,036 

Grant,  F.  C,  1959  IMPORTANCE  OF  THE  VARIATION  OF  DRAG  WITH  LIFT  iJ  MINIMIZA¬ 
TION  OF  SATELLITE  ENTRY  ACCELERATION. 

(National  Aeronautics  and  Space  Administration,  Langley  Research  Center, 
Langley  Field,  Va.)  Tech.  Note  D-120,  Oct.  1959.  ASTIA  AD  227  118 

ABSTRACT:  The  present  investigation  shows  that  the  use  of  realistic  drag  polars 
leads  to  lower  peak  accelerations  than  those  obtained  on  the  assumption  of 
constant  drac  coefficient,  which,  in  effect,  limits  the  aerodynamic  coefficients 
to  the  low-drag  side  of  the  maximum  lift-drag  ratio.  An  acceleration  parameter 
is  derived  which  defines  the  minimum  peak  acceleration  in  terms  of  a  simple 
integral  of  the  aero-dynamic  coefficients  of  the  vehicle. 

Nimerical  calculations  are  presented  for  an  entry  vehicle  with  a  simplified  but 
realistic  complete  drag  polar.  The  assumed  vehicle  had  a  maximum  lift-drag  rat'  : 
of  2.8.  For  an  entry  angle  of  6  ,  the  peak  acceleration  is  reduced  to  l.l  g  units 
as  compared  with  2.5  g  units  on  the  assumption  of  constant  drag  coefficient. 
Corresponding  values  for  12  were  4.1  g  units  and  8.3  g  units.  Entry  conditions 
were  25,900  ft/sec  at  350,000  feet.  The  numberical  calculations  confirm  a  simple 
physical  argument  which  indicates  that  for  entry  with  minimum  peak  acceleration, 
the  initial  portion  of  the  trajectory  should  be  flown  near  maximum  lift  coeffic-, 
lent.  The  calculated  minimum  values  of  acceleration  are  roughly  proportional  to 
the  square  of  the  entry  angle.  The  results  obtained  by  use  of  the  derived 
acceleration  parameter  are  in  good  agreement  with  the  numerical  calculations. 


2,037 

Grant,  F.  C.  1960  ANALYSIS  OF  LOW-ACCELFRATION  LIFTING  ENTRY  FROM  ESCAPE 

SPEED.  (National  Aeronautics  and  Space  Administration,  Washington,  D.  C.) 
NASA  Technical  Note  D-249;  ASTIA  AD-237  476 

ABSTRACT:  An  earlier  analysis  of  lifting  satellite  entry  for  circular  orbit 
velocities  is  extended  to  the  case  of  parabolic  orbit  velocities.  Simple 
formulas  are  derived  which  yield  approximations  to  the  minimum  loadings  for 
steep  entries.  The  general  advantage  of  operation  or.  the  high-drag  side  of  maxi¬ 
mum  lift-drag  ratio  is  demonstrated  analytically.  The  optimum  character  of 
modulation  from  maximum  lift  coefficient  is  shown.  A  principal  parameter  is 
shown  to  be  the  ratio  of  maximum  lift  coefficient  to  minimum  drag  coefficient. 

The  analytical  results  are  compared  with  those  of  detailed  numerical  integrations 
for  an  entry  vehicle  with  a  simplified  but  realistic  lift  polar.  (AUTHOR) 

2, '38 

Grant,  F.  C.  1960  MODULATED  ENTRY 

(National  Aeronautics  and  Space  Admisistration,  Langley  Station,  Va.) 

NASA  Tech.  Note  D-452,  Aug.  1960,  NASA  N62-71026.  ASTIA  AD  241  616 

ABSTRACT:  The  technique  of  modulation,  or  variable  coefficients,  is  discussed 
and  the  anaxytical  formulation  is  reviewed.  Representative  numerical  results 
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of  th«  use  of  fflodulstion  are  sho«m  for  the  lifting  and  nonlifting  cases.  These 
results  include  the  effects  of  modulation  on  peak  acceleration,  entry  corridor, 
and  head  absorption.  Results  are  given  for  entry  at  satellite  speed  and  escape 
speed . 


2,039 


Grant,  R.T.  and  E.B.  Reeve  1951  OBSERVATIONS  ON  THE  GENERAL  EFFECTS 
OF  INJURY  IN  MAN.  WITH  SPECIAL  REFERENCE  TO  WOUND  SHOCK. 

(  London:  H.M.  Stationery  Of f. ,  1951) 


2,040 

Graveline,  D.  E.  et  al  1961  PSYCHOBIOLOGIC  EFFECTS  OF  KYPODYNAMICS  INDUCED 

BY  WATER  IMMERSION.  ,  , 

(Paper,  32nd  Annual  Meeting,  Aerospace  Medical  Association,  24-27  April  1961 

Chicago,  Ill.) 

ABSTRACT:  Utilizing  a  technique  involving  whole  body  immersion  in  water,  a 
hypodynamic  environment  was  produced  in  which  the  normal  weight  sensations  were 
removed  and  movement  was  effortless.  This  experiment  was  conducted  with  one 
subject  for  a  7-day  period  during  which  time  extensive  biologic  data  were  collect 
ed.  There  are  definite  indications  that  pronounced  functional  impairment  results 
from  prolonged  exposure  to  hypodynamic  conditions.  Following  the  period  of 
immersion  marked  changes  of  cardiovascular  reflexes  and  diminished  muscular  tone 
were  apparent.'  Hematologic  investigations  und  extensive  biochemical  studies  on 
blood  and  urine  show  significant  changes,  and  there  is  a  gross  disruption  of 
psychomotor  effectiveness.  In  general,  this  study  suggests  that  during  prolonged 
space  flight  under  true  weightless  conditions  the  organism  may  attain  a  critical 
state  of  deconditioning  which  will  seriously  attenuate  his  tolerance  for  re¬ 
entry  stresses  and  the  normal  gravitational  environment.  (Aerospace  Med.  32(3); 
232,  March  1961). 


2,041 

Grave  line,  D.  E.  et  al  1961  PSYCHOBIOIOGIC  EFFECTS  OF  WATER- 
IMMERSION-INDUCED  HYPODYNAmeS 

Aerospace  Medicine  32( 5) : 387-400 ,  May  1961. 

SUMMARY:  Utilizing  a  technique  involving  whole-body  immersion  in  water,  a 

hypodynamic  environment  was  produced  in  which  the  normal  weight  sensations 
were  removed  and  movement  was  effortless.  This  experiment  was  conducted 
w  i  tlT^^n^  s  ub  Jec  UT^o  ina  s  even-day  period  during  which  time  "eictens  ive  bio  log  i  c 
data  were  collected. 
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There  are  definite  indications  that  pronounced  functional  impairment  results 
from  prolonged  exposure  to  hypodynamic  conditions.  There  is  a  marked 
decrease  in  the  need  for  sleep,  and  sleep  characteristics  observed  in  this 
quail-weightless  environment  permit  us  to  hypothesize  a  specific  biological 
function  for  sleep,  suggesting  that  it  provides  a  period  of  recovery  from 
the  neuromuscua Ir  "debt"  accumulated  by  man  in  counteracting  the  effects 
of  gravity.  Following  the  period  of  immersion,  marked  changes  of  cardio¬ 
vascular  reflexes  and  diminished  muscular  tone  were  apparent.  Hematologic 
investigations  and  extensive  biochemical  studies  on  blood  and  urine  show 
some  interesting  changes,  and  there  is  a  eross  disruption  of  psychomotor 
effectiveness.  In  general,  this  study  suggests  that  during  prolonged  space 
flight  under  true  weightless  conditions  the  organism  may  attain  a  critical 
state  of  deconditioning  which  will  seriously  attenuate  his  tolerance  for 
re-entry  stresses  and  the  rtormal  gravitational  environment.  Investigation 
into  this  area  must  continue  in  an  effort  to  further  assess  these  effects, 
and  then  to  develop  appropriate  protective  devices  or  techniques. 


Graveline,  D.  E.  and  G.  W.  Barnard  1961  PHYSIOLOGIC  EFFECTS  OF  A 
HYPODYNAMIC  ENVIRONMENT:  SHORT-TERM  STUDIES 
Aerospace  Medicine  32(8) ; 726-736 ,  Aug.  1961. 

ABSTRACT:  To  study  the  metabolics  and  functional  responses  of  the  body  to 
a  state  of  relative  muscular  inactivity,  four  Ss  were  studied  after  6,  12, 
and  24  hours  of  water  immersion.  Supported  by  water  and  a  form-fitting 
couch,  normal  weight  sensation  was  altered  and  movement  became  relatively 
effortless.  Functional  studies  obtained  on  the  Ss  included  tilt  table  and 
heat  chamber  tests  as  well  as  the  responses  to  headward  acceleration. 

Pertinent  psychomotor  tests  and  evaluations  of  muscle  strength  were  also  done. 
The  findings  were  discussed  with  reference  to  protective  measures  needed  for 
orbital  flight  to  enable  man  to  adapt  to  the  new  set  of  environmental  demands. 
(Tufts) 


2,043 

Gray.  G.W.  1943  THE  PHYSIOLOGY  OF  ACCELERATION. 

Gray,  G.W.,  Science  at  War.  (New. York:  Harper  &  Bros.,  1943).  pp.  240-243. 
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2,044 

Cray,  P.  D.,  N.  A.  Williams  et  al.  1961  ROCKETS  IN  ENVIRONMENT.  PHASE  I. 
PARAMETER  STUDY.  (Aerojet-General  Corp. ,  Azuza,  Calif.)  Rept.  no.  2112; 
Contract  AF  04(611)7441,  ProJ.  3058-03,  Oct.  1961,  ASTU  AD-275  189 

ABSTRACT:  Design  criteria  for  space  propulsion  systems  is  being  studied  by 
defining  the  space  environment,  determining  the  behavior  of  rocket  engine 
materials  and  componenents  in  this  environment,  developing  design  criteria 
based  on  the  results  of  these  material  behavior  tests,  and  designing  a 
piggyback  space  experiment  to  verify  the  conclusions  and  design  criteria 
established  previously.  Environmental  factors  to  be  considered  include: 
radiation  (nuclear,  infrared,  and  ultraviolet),  micrometeroids ,  temperature, 
vacuum,  and  zero  gravity.  Environmental  factors  constituting  the  space 
environment  between  300  and  22,000  n.mi.  altitude  were  defined.  The  propulsion 
system  materials  and  components  most  likely  to  be  exposed  to  this  environment 
were  established,  and  available  data  regarding  the  behavior  of  these  materials 
in  the  space  environment  were  surveyed.  Deficiencies  in  these  data  were 
determined,  and  appropriate  tests  were  planned  for  obtaining  data  now  lacking 
(AUTHOR) 

2,045 


Gray,  R.  F.  1953  REUTIONSHIPS  BETWEEN  OCULOGYRAL  ILLUSIONS  AND  NYSTAGMUS 

(U.S.  Naval  Air  Development  Center,  lohnsville.  Pa.)  AMAL  Proj.  NM  001-111- 
302. 
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.Gray,  R.F.  1954  RESPONSES  OF  BLINDFOLDED  SUBJECT  TO  TILT  FROM 

HORIZONTAL  POSITION.  (U.S.  Naval  Air  Development  Center,  Aviation  Med. 
Acceleration  Laboratory,  Johnsville,  Pa.)  Rept.  No.  NADC-MA-5407, 

23  July  1954.  ASTIA  AD-41658. 


ABSTRACT:  Blindfolded  subjects  were  moved  and  positioned  manually  while  lying 

supine  on  a  tilt-table  which  could  be  rotated  around  any  one  of  3  major  axis. 

The  effects  of  gravity  and  of  the  force  turning  the  table  served  to  partially 
simulate  the  effects  of  the  thrust  of  the  engines.  As  the  velocity  of  tilt 
or  turn  was  increased,  the  reaction  times  of  the  subjects  were  reduced  until, 
at  the  higher  angular  velocities,  the  choice  reaction,  times  leveled  off  at 
approximately  .200  or  .50  seconds,  depending  on  the  type  of  response  switch. 

Measurements  of  pointing  vertically  while  tilted  indicated  that  in  the  head- 
foot  plane  of  rotation,  there  would  roost  probably  be  a  continuously  more 
exaggerated  sense  of  tilt  as  the  total  amount  of  tilt  increased.  It  is  thought 
that  the  unusually  rapid  responses,  in  the  main,  are  due  to  kinesthetic 
sensation.  Also,  insofar  as  can  be  determined  by  discontinuous  non-tracking 
studies,  a  combination  of  the  pressure,  vestibular,  tactile,  and  kinesthetic 
senses  would  be  better  than  vision  for  controlling  rapid  oscillations  in  aircraift 
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Gray,  R.F.  1955  TIME  SQUIRED  TO  RAISE  THE  ARM  IN  RESPONSE  TO  TONIC 

EUSCTRICAL  STIMULATICW.  (Naval  Air  Development  Ctr.,  Johnavllle,  Pa.) 
Project  NM  001  111  303,  31  Dec.  1955. 


ABSTRACT:  Since  preliminary  experiments  had  Indicated  the  possibility,  it  la 
hoped  that  a  stimulus  will  be  found  ^ich  would  be  of  assistance  in  speeding 
the  response  of  aviators.  An  adequate  stimulator  was  purchased.  It  was 
observed  that  when  both  stimulating  electrodes  are  placed  on  the  same  muscle, 
there  is  an  optimum  position  for  each  electrode.  Under  the  conditions  of  this 
study,  then,  there  will  be  two  motor  points  for  each  muscle  rather  than  only 
one  as  in  the  customary  arrangement  of  electrodes.  A  pulse  of  direct  current 
which  contracts  muscle  has  been  found  to  cause  less  skin  irritation  if  maintain¬ 
ed  for  a  short  period  of  time.  The  voltage  must,  of  course,  be  higher  when  the 
time  of  application  is  reduced.  Two  hundred  and  fifty  volts  maintained  for 
.0001  second  has  been  chosen'  as  the  most  practical  stimulus  to  be  used.  Muscle 
has  been  regularly  contracted  in  response  to  a  stimulus  of  only  .00001  second 
duration  at  250  volts. 


2,048 

Gray,  R.  F.,  &  J.  L.  Brown  1955  VARIATION  OF  HUMAN  RESPONSES  WITH  VARIATION 

OF  ACCELERATION  PATTERNS .  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 

Project  NM  OGl  111  302;  31  Dec.  1955 

ABSTRACT:  The  first  study  in  this  series  was  for  the  purpose  of  relating  response 
to  rotation  on  a  human  centrifuge  to  the  pattern  of  motion  of  the  centrifuge  at 
one  radius.  The  duration  of  apparent  motion  of  the  visual  field  during  accelera¬ 
tion  was  found  to  increase  with  increase  in  the  duration  of  angular  acceleration 
and  with  reduction  in  the  magnitude  of  acceleration.  The  study  suggested',  also, 
that  dizziness  due  to  head  motion  on  the  centrifuge  was  due  to  coriolis  accelera¬ 
tion  and  that  this  acceleration  acted  on  the  organs  of  the  ear  which  respond  pri¬ 
marily  to  linear  accelerations,  rather  than,  as  is  usually  assumed,  on  those  organs 
which  respond  primarily  to  rotation.  Two  other  conclusions  are  suggested  by  the 
data;  (a)  that  the  spining  of  the  visual  field  in  response  to  rotation  is  not  due 
to  eye  movement,  and  (b)  that  the  false  perception  of  the  vertical  in  aircraft, 
called  "the  leans"  is,  as  hypothesized  by  Armstrong,  due  to  a  perception  of  the 
vertical.  Furthermore,  the  data  suggest  that  persons  subject  to  "the  leans"  can 
be  distinguished  on  human  centrifuges  from  persons  not  subject  to  "the  leans". 


2,049 

Gray,  R.  F.  1955  THE  EFFECTS  OF  TONIC  ELECTRICAL  STIMULATION  AS  A  MEANS  OF 
COMBATING  ADVERSE  CIRCULATORY  DISTURBANCES  CAUSED  BY  ACCELERATION.  (Naval 
Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5501 ;  ASTIA  AD-55  215 


ABSTRACT:  Electrical  stimulation  which  caused  strong  painful  contractions  of  the 
muscles  of  the  abdominal  wall  did  not  significantly  increase  the  G-level  at  which 


the  subject  lost  sight  of  peripheral  lights.  Nor  was  there  a  significant  increase 
in  the  G-level  at  which  peripheral  light  loss  occurred  when  the  niuscles  of  the 
thighs  were  contracted  by  the  electrical  current.  Because  of  the  low  protection 
afforded  and  the  high  degree  of  subject  discomfort,  this  method  of  protection 
against  G-force  is  considered  to  be  impractical.  (AMAL) 


2,050 

Gray,  R.  T.,  et  al .  1955  MISCELLANEOUS  TESTS  AND  MINOR  INVESTIGATIONS.  PHASE 

V.  THE  EFFECTS  OF  TONIC  ELECTRICAL  STIMULATION  AS  A  MEANS  OF  COMBATING 
ADVERSE  CIRCULATORY  DISTURBANCES  CAUSED  BY  ACCELERATION  FORCES.  (Naval  Air 
Development  Ctr.,  Johnsville,  Pa.)  Project  NM  001  103  300;  TED  ADC  AE- 1402 
31  December  1955 

ABSTRACT:  G-tolerance  was  recorded  when  the  abdominal  c.uscles  were  strongly 

contracted  by  electrical  current ,  when  the  muscles  of  both  thighs  were  contracted' 
by  electrical  current,  and  when  there  was  no  electrical  stimulus.  The  increase 
in  G-tolerance  which  occurred  during  the  exposures  to  electrical  contraction  of 
these  muscles  was  found  not  to  be  significantly  different  from  the  increase  in  G- 
tolerance  which  occurred  following  a  similar  number  of  exposures  to  acceleration 
only.  It  was  concluded  that  tonic  electrical  stimulation  of  muscle  was  not  a 
useful  means  of  protection  against  the  adverse  effects  of  acceleration. 


2,051 

Gray,  R.F.  1956  RELATIONSHIPS  BETWEEN  OCULOGYRAL  ILLUSIONS  AND 

NYSTAGMUS,  (U.S.  Naval  Air  Development  Center,  Johnsville,  Penn.) 
NADC-MA-5609,  August  1956,  ASTIA  AD- 107  773. 

ABSTRACT:  Four  human  subjects  were  exposed  to  various  angular  accelerations 
during  228  runs  on  a  human  centrifuge.  It  was  observed  that  nystagmus 
(oscillatory  eye  movements  of  a  sawtooth  waveform)  occurred  at  times  when  no 
oculogyral  illusions  (visual  illusions  of  rotation)  were  reported,  and  oculo¬ 
gyral  illusions  occurred  at  times  when  no  nystagmus  could  be  distinguished. 

It  is  concluded  that  not  all  nystagmus  causes  oculogyral  illusions. 


2,052 

Gray,  R.  F.  1957  MECHANICAL  SYSTEMS  SUGGESTED  FOR  G  PROTECTION. 

(Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-5708;  15  July  1957 
ASTIA  AD  144  106 

ABSTRACT:  A  mechanical  system  is  proposed  as  a  means  of  increasing  tolerance  to 
acceleration.  The  subject  is  assumed  to  be  completely  underwater  in  a  suit  and 
helmet,  both  capable  of  resisting  a  high  pressure  atmosphere  transmitted  through 
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Che  water  from  the  subject's  chest.  Analysis  of  the  system  indicates  that  it 
could  protect  against  loss  of  blood  from  the  head  and  consequent  blackout  at 
levels  of  acceleration  considerably  higher  chan  100  G  units.  However,  distortions 
of  organs  and  blood  vessels  wi thing  air-containing  spaces  of  the  body  would  tend 
Co  establish  much  lower  tolerance  levels  since  blood  bessels  within  the  cop 
part  of  the  chest  would  tend  to  collapse  and  cut  off  circulation.  It  is  possible 
that  circulation  through  the  collapsed  blood  vessels  could  be  restored  by  pumps 
acting  to  change  the  volume  of  the  suit.  Respiration  could  be  provided  by 
cycling  Che  pressure  of  Che  air  supplied  to  the  subject.  This  could  be  under 
voluntary  control.  The  suit  could  serve  as  a  pressure  suit  for  high  altitude 
flying  since  pressures  within  the  body  would  be  exactly  counterbalanced  by 
pressures  outside  the  body.  (Author) 


2,053 

Gray,  R.F.,  &  R.J.  Crosbie  1958  VARIATION  IN  DURATION  OF  OCULOGYRAL 
ILLUSIONS  AS  A  FUNCTION  OF  THE  RADIUS  OF  TURN. 

(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC  MA  5806,  May  1959 


ABSTRACT:  Two  subjects  were  exposed  on  a  human  centrifuge  at  radii  of  8,  19, 

33,  and  50  feet  to  angular  accelerations  of  0.03  rad/sec^  for  7.1  seconds.  They 
were  usually  kept  at  the  maximum  angular  velocity  of  1.71  rad/sec  for  a  period 
of  45  seconds  and  then  decelerated  according  to  the  normal  stopping  pattern  of 
the  centrifuge  in  which  there  was  a  logarithmic  decrement  in  speed,  with  a 
deceleration  time  constant  of  4  seconds.  With  increase  in  the  radius  of  turn, 
there  was  an  average  decrease  in  duration  of  visual  illusions  of  rotation  (oculd- 
gyral  illusions).  Comparing  the  radius  effect  with  the  effect  due  to  repetition, 
this  decrease  was  seen  to  be  significant  for  the  first  oculogyral  illusion  during 
rotation  and  was  significant  for  the  first  postrotatory  oculogyral  illusion. 

At  the  50-foot  radius  additional  illusions  of  rotation,  occurring  at  the  same 
time  as  the  first  oculogyral  illusion  during  rotation,  but  opposite  in  direction, 
were  occasionally  reported  by  one  subject.  Such  oppositely  directed  illusions 
were  never  reported  at  smaller  radii.  Appendices  include  an  analysis  of  the 
effects  of  rotation  on  a  fluid  filled  ring  at  various  radii  and  a  description  of 
some  sensations  of  rotation  and  tilt  which  occur  on  centrifuges.  (Author) 
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Gray,  R.F.  &  M.G.  Webb  1958  PRELIMINARY  STUDY  OF  G  TOLERANCE  OF  A  SUBJECT  IN 
THE  G-CAPSULE,  PRONE  POSITION 

{o.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR59,  July  8,  1958. 

ABSTRACT:  The  G-Capsule  is  a  device  for  testing  some  theories  of  protection  of 
subjects  against  acceleration  by  use  of  complete  immersion  of  the  subject  and 
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by  pressurization  of  his  respiratory  system  through  the  water  against  the  rigid 
walls  of  the  capsule  to  hold  his  respiratory  system  at  a  constant  volume. 

This  device  was  tested  at  AMAL  on  the  50-foot  centrifuge.  The  subject  was  seated 
in  an  upright  position  within  the  capsule  facing  away  from  the  center  of  rotation 
and  was  exposed  to  constantly  increasing  levels  of  acceleration  from  1  to  9  Q. 

The  subject  held  his  breath  during  each  period  of  centrifuge  rotation. 


2,055 

Gray,  R.F.  &  M.G.  Webb  1959  HIGH  G  PROTECTIOl 

(Paper,  Aero  Medical  Association  Meeting,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 

.ABSTRACT:  The  principal  distortions  of  the  body  of  a  person  exposed  to 
increased  acceleration  include  displacement  of  blood  within  the  body  with 
undesirable  secondary  effects  such  as  (1)  loss  of  vision,  (2)  loss  of 
consciousness,  (3)  petechia,  (4)  pain,  (5)  heart  failure.  Other  distortions 
in  various  parts  of  the  body  may  also  lead  to  pain.  Advantages,  problems, 
and  limits  of  older  types  of  G  protective  systems  are  discussed.  Theories 
are  presented  for  methods  of  using  liquid  or  form-fitting  external  Supports 
for  the  body  along  with  respiratory  pressurization  to  counteract  the  distort¬ 
ing  forces.  Actual  devices  worked  out  to  apply  these  theories  are  shown. 
These  devices  Include:  (1)  the  "Mayo  tank"  first  used  by  Wood,  Code,  and 
Baldes  in  1942  to  test  G  protection  by  submersion  in  water.  This  has  been 
slightly  modified  to, bring  about  substantial  increase  in  G  protection  in 
1958;  (2)  the  'G-capsule"  and  associated  equipment  which  most  thoroughly 
Of  all  devices  so  far  built,  is  an  application  of  these  new  theories  of 

body  support;  and  (3)  the  "N  A  S  A-A  M  A  L  moulded  couch"  built  by  the 
National  Aeronautics  and  Space  Administration  according  to  some  of  these 
ideas  and  incorporating  several  other  devices  or  procedures  such  as  partial 
supination  to  avoid  chest  pain  as  indicated  by  Wright  AFB  studies.  Through' 
the  use  of  these  various  devices  during  the  past  year,  several  new  records 
of  tolerance  to  centrifugal  acceleration  have  been  established,  indications 
have  been  gained  for  improvements  on  these  devices,  and  it  is  expected  that 
higher  levels  of  G  tolerance  will  at  attained. 

(J.  Aviation  Med.  30(3):  185-186,  March  1959) 
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Gray,  R.  F.  and  C.  C.  Collins  19o9  PILOT  PERFORMANCE  AND  TOLERANCE  STUDIES 
OF  ORBITAL  RE-ENTRY  ACCELERATIONS.  (U.  S.  NADC,  AMAL,  Johnsvilla,  Pa.) 
Utter  Kept.  TED  ADC  AE-1412,  Sept.  1959. 
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Gray,  R.  F,  &  M.  G.  Webb  1959  PROTECTION  AGAINST  ACCELERATION  BY  WATER 
'IMMERSION. 

(U.S.  Naval  Air  Development  Center,  Johnsvllle,  Pa.,, June  8,  1959) 

(American  Rocket  Society  Preprint,  ARS  Meeting,  San  Diego,  California.) 

ABSTRACT:  This  is  a  preliminary  report  of  a  crude,  unsophisticated  device  for 
testing  the  principles  of  water  Immersion  as  a  method  of  protecting  man  against 
the  effects  of  acceleration.  The  resu'tts  so  far  indicate  that  water  immersion 
offers  a  method  of  greatly  extending  man's  physical  and  functional  tolerance  to 
acceleration  but,  at  the  present  time,  we  cannot  predict  the  ultimate  limit  of 
this  protection.  The  authors  believe  that  a  practical  water  Immersion  system  is 
feasible  from  an  engineering  standpoint  and  that  such  systems  will  be  found  in 
future  space  vehicles. 
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Gray,  R.  F.  1959  RELATIONSHIPS  BETWEEN  SEMICIRCULAR  CANAL  FUNCTION  ANO 
OTOLITH  ORGAN  FUNCTION.  (Naval  Air  Development  Ctr.,  Johnsvllle,  Pa.) 
NADC-MA-5911;  ASTIA  AD- 226  907 

ABSTRACT:  Data  are  reviewed  indicating  human  responses  which  may  be  the  combined 
result  of  stimulation  of  both  the  otolith  organs  and  the  semicircular  canals. 

Some  responses  attributed  to  semicircular  canals  are  shown  to  be  similar  to 
those  attributed  to  otolith  organ  stimulation  and  vice  versa.  (AUTHOR) 
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Gray,  R.  F.,  6.  D.  M.  Norway  1959  PRELIMINARY  STUDY  OF  DAMPING  OF  THE  OTOLITH 
ORGAN  SYSTEM  BY  EPICYCLIC  ROTATION.  (Naval  Air  Development  Ctr Johnsvllle , 
Pa.)  NADC-MA-5919,  28  Dec.  1959  ,  ASTIA  AD-231  600 


ABSTRACT:  An  attempt  was  made  to  determine  the  basic  validity  of  the  concept 
that  the  effects  of  gravity  on  the  otolith  organs  can  be  eliminated  by  ttimbllng 
humans  around  a  horizontal  axis  through  the  head.  The  method  of  testing  this 
concept  was  to  generate  oculogravlc  illusions  in  subjects  on  the  centrifuge  by 
letting  the  direction  of  the  resultant  of  centrifugal  acceleration  and  gravity 
change  in  4  rectlon  through  the  man  so  that  his  perceived  vertical  would  change 
Four  subjects  were  tunbled  in  the  plane  of  rotation  of  the  centrifuge  around  a 
true  vertical  axis.  Results  indicated  that  tumbling  does  reduce  the  apparent 
tilt  of  the  oculogravlc  illusion  generated  on  a  centrifuge.  The  rate  of  30  rpm 
was  not  sufficiently  high  to  completely  eliminate  these  illusions.  The  few 
seconds  at  30  rpm  noted  as  being  without  oculogravlc  illusions  suggested  that  a 
higher  tumbling  frequency  may  eliminate  these  illusions. 
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Gray,  R.P.  &  M.G.  Webb  1960  HIGH  G  PROTECTION 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-5910;  12  Feb.  1960 
ASTIA  AD  235  338 

See  also;  Aerospace  Med.  32(5)  425-430,  May  1961 


ABSTRACT:  Investigation  of  mechanical  principles  important  in  solving  some 
problems  of  protection  against  high  acceleration.  Also  discussed  is  a  study 
of  the  effects  of  acceleration  on  humans  in  the  positive  g(+g  )  position  when 
submerged  to  eye  level  in  a  tank  of  water.  Subjects  are  also'studied  in  the 
prone  position  while  completely  submerged  with  respiratory  pressurization. 
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Grav,  R.  F.  1960  FUNCTIONAL  RELATIONSHIPS  BETWEEN  SEMICIRCULAR  CANALS  AND 
OTOLITH  ORGANS. 

Aerospace  Med.  31(5):413-418,  May  1960. 

ABSTRACT:  The  generally  accepted  theory  about  how  the  vestibular  organs  function 
to  maintain  Iralance  is  that  (1)  the  static  group  consisting  of  the  otolith  organs, 
the  utricles  and  saccules,  respond  to  linear  accelerations  and  gravity  and  not  to 
angular  accelerations,  and  (2)  the  rotary  group  consisting  of  the  six  semicir¬ 
cular  canals  respond  to  angular  accelerations  and  not  to  linear  accelerations  or 
gravity.  Although  this  distinction  has  existed  since  1890  it  is  inadequate  for 
the  explanation  of  many  observations  concerning  response  to  vestibular  stimulation. 
This  report  contains  results  of  vestibular  experiments  on  the  human  centrifuge  at 
Johnsville,  Pa. 
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Gray,  R.F,  1960  PERFORMANCE  SPECIFICATIONS  FOR  THREE  NEW  FLIGHT  MOTION 
SIMULATORS 

&I,S,  Naval  Air  Development  Center,  Johnsville,  Paj  NADC-MA-6028,  June  30,  1960 

ABSTRACT;  Performance  specifications  are  outlined  for  three  flight  motion 
simulators  to  measure  and  improve  human  tolerance  and  performance  in  acceleratiori 
environments.  These  specifications  are  for  devices  deemed  desirably  by  the 
Navy’s  Aviation  Medical  Acceleration  Laboratory  at  Johnsville,  Pa,  They  include; 
(1)  a  device  having  five  degrees  of  freedom,  three  angular  and  two  linear,  for 
the  purpose  of  oscillation  of  humans;  (2)  a  centrifuge  with  a  25-foot  radius 
capable  of  attaining  400  G  with  a  5000  pound  payload;  and  (3)  a  600-foot  bounce 
tower  capable  of  generating  accelerations  between  10  and  1000  G  on  payloads 
weighing  up  to  10,000  pounds. 
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Gray,  F.  R. ,  R.J.  Croable,  R.A.  Hall,  J.A.  Weaver  and  C,  C.  Clark  1961  CORIO¬ 
LIS  ACCELERATION  EFFECTS  ASSOCIATED  WITH  MOVEMENT  OF  HUMANS  BY  A  POWERED 
GIMBAL  SYSTEM  ON  A  HUMAN  CENTRIFUGE. 

(Paper  presented  at  32nd  annual  meeting.  Aerospace  Medical  Assoc.,  24-27 
April  1961,  Chicago,  Ill.)  , 

ABSTRACT:  Three  subjects  were  exposed  tc  rotation  at  1.0  G  or  3.0  G  at  the 
50-foot  radius  of  a  centrifuge.  These  gave  angular  velocities  of  the  centrifuge 
of  .80  and  1.39  radians  per  second,  respectively.  Simultaneously  each  subject 
was  rotated  around  an  axis  close  to  this  body  by  means  of  a  powered  glmbal 
system.  These  secondary ' rotations  (maneuvers)  occured  around  an  axis  parallel 
to  the  radius  of  the  cnetrifuge  (0°),  almost  parallel  to  the  axis  of  the  centri¬ 
fuge  (272  ),  or  around  an  axis  half  way  between  these  (325°).  These  maneuvers 
had  angular  velocities  of  (a)  .3927  rad/sec,  (b)  .1964  rad/sec,  (c)  .0982  rad/sec, 
or  (d)  .0491  rad/sec.  In  general  the  subjects  reported  or  failed  to  report  visual 
corlolls  Illusions  in  accordance  with  predictions  of  torque  generated  in  the 
semicircular  canals  by  corlolls  accelerations.  Estimates  of  thresholds  were 
obtained.  (Aerospace  Med.  32(3): 232,  March  1961) 
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Gray,  R.  F.  and  M.  G.  Webb  1961  HIGH  G  PROTECTION 
Aerospace  Medicine  32(5) :425-430,  May  1961. 


SUMMARY:  Model  studies  are  discussed  concerning  mechanical  principles 
thought  to  be  important  in  solving  some  problems  of  protection  against, 
high  accelerations.  Also  discussed  are  (1)  a  study  of  the  effects  of 
acceleration  on  humans  in  the  positive  G  (+Gj)  position  when  submerged  to 
eye  level  in  a  tank  of  water.  Breath  holding  permitted  water  pressure  to 
increase  the  air  pressure  in  the  respiratory  system  of  these  subjects,  and 
(2)  subjects  were  studied  in  the  prone  position  ( — G,)  while  completely 
submerged  with  respiratory  pressurization. 

One  subject's  tolerance  was  increased  by  13  G  in  the  positive  G  position 
and  by  15  G  in  the  prone  position.  Other  subjects  showed  unusually  high 
G-tolerance  in  these  positions.  Undesirable  effects  had  to  do  with  trans¬ 
location  of  air  headward  with  the  subjects  in  the  positive  G  position  and 
with  bleeding  and  pain  in  the  frontal  sinuses  and  abdominal  pain  when  the 
subjects  were  in  the  prone  position. 
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Gray,  R.  F.  et  al  1961  CORIOUS  ACCELERATION  EFFECTS  ASSOCIATED  WITH 
MOVEMENT  OF  HUMANS  BY  A  POWERED  GIMBAL  SYSTEM  ON  A  HUMAN  CEOTRIFUGE 
Aerospace  Medicine  32(3): 232,  March  1961. 


ABSTRACT:  Three  subjects  were  exposed  to  rotation  at  1.0  G  or  3.0  G  at 
the  fO-foot  radius  of  a  centrifuge.  These  gave  angular  velocities  of  the 
centrifuge  of  .80  and  1.39  radians  per  second,  respectively.  Simultaneously 
each  subject  was  rotated  around  an  axis  close  to  his  body  by  means  of  a 
powered  gimbal  system.  These  secondary  rotations  (maneuvers)  occurred 
around  an  axis  parallel  to  the  radius  of  the  centrifuge  (0  ),  almost  parallel 
to  the  axis  of  the  centrifuge  (272  ),  or  around  an  axis  half  way  between 
these  (325  ).  These  maneuvers  had  angular  velocities  of  (a)  .3927  rad/sec, 

(b)  .1964  rad/sec,  (c)  .0982  rad/sec,  or  (d)  .0491  rad/sec.  In  general  the' 
subjects  reported  or  failed  to  report  visual  coriolis  Illusions  in  accordance 
with  predictions  of  torque  generated  in  the  semi-circular  canals  by  coriolis 
accelerations.  Estimates  of  thresholds  were  obtained. 
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Gray,  R.F.  R.J.  Crosbie  et  al.  1961  THE  PRESENCE  OR  ABSENCE  OF  VISUAL 
CORIOLIS  ILLUSIONS  AT  VARIOUS  COMBINED  ANGULAR  VELOCITIES. 

(Aviation  Medical  Acceleration  Lab,,  Johnsville,  Pa.)  NADC-MA-6131 , 
Report  no.  1,  ASTIA  AD-266  893 


ABSTRACT:  Three  subjects  were  exposed  to  rotation  at  1  G  or  3  G  at  the  50  ft. 
radius  of  a  centrifuge  which  gave  angular  velocities  of  0.80  or  1.39  radians 
per  second,  respectively.  Simultaneously,  each  subject  was  rotated  around  an 
axis  close  to  his  body  by  means  of  a  powered  gimbal  system.  These  secondary 
rotations  (maneuvers)  occurred  around  an  axis  parallel  to  the  radius  of  the 
centrifuge  (0  degrees),  almost  parallel  to  the  axis  of  the  centrifuge  (272°), 
or  around  an  axis  half  way  between  these  (315  degrees).  These  maneuvers  had 
nominal  angular  velocities  of  0.3927  rad/sec,  0.1964  rad/sec,  0.0982  rad/sec 
or  0.0491  rad/sec.  In  general,  the  subjects  reported  visual  coriolis  illusions 
in  accordance  with  predictions  of  such  illusions  based  upon  the  magnitude  of 
torques  being  developed  by  the  coriolis  acceleration.  Therefore,  it  is  likely 
that  coriolis  acceleration  acts  to  develop  the  coriolis  illusions.  Estimates 
of  thresholds  were  obtained.  (Author) 
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"raybiel,  A.,  6  R.  A.  McFarland’  1941  THE  USE  OF  THE  TILT  TABLE  TEST  IN 
AVIATION  FEOICINE.  J.  Avia.  Med.  12(3) ; 194-211 

.ABSTRACT: _ _ 

(a)  The  tilt  table  test  provides  a  good  method  of  testing  the  functions  of  the 
peripheral  vascular  system. 
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(b)  Out  of  91  subjects  tested,  9  collapsed  or  fainted,  13  responded  ooorly,  58 
responded  fairly  well  and  11  well. 

(c)  When  the  subject's  response  was  correlated  with  changes  in  blood  pressure 
and  pulse,  the  most  important  items  in  order  of  significance  were  (1)  fall  in 
systolic  blood  pressure  (2)  fall  in  pulse  pressure  (3)  increase  in  heart  rate. 

(d)  The  wide  variation  in  response  is  due  to  individual  differences  and  to  a 
number  of  factors  which  render  an  individual  physically  unfit. 

(e)  Response  to  tilting  may  be  improved  by  training. 

(f)  It  has  been  noted  that  there  is  correlation  between  fainting  and  "blacking 
out"  in  pull  outs  from  dives.  Consequently  a  method  of  testing  this  suscepti¬ 
bility  should  be  of  value  in  aviation  medicine. 

(g)  Results  so  far  warrant  further  exploration  of  the  possibilities  of  the  tilt 
board  and  standardization  of  the  procedure. 
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Graybiel,  A.  1942  SOME  PROBLEMS  IN  AVIATION  MEDICINE. 

J.  Lab.  &  Clinical  Med.  Vo.  28,  Part  1,  pp.  590-596. 

ABSTRACT:  A  general  discussion  of  pilot  selection,  o^gen  lack,  decoopresslon 
illness,  acceleration,  and  motion  sickness. 
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Graybiel,  A.  1943  SOME  PROBLEMS  IN  AVIATION  MEDICINE. 
J.  Lab  Clin  Med.  28:590-596,  Feb.  1943. 


ABSTRACT:  Because  aviation  medical  is  a  specialized  field  In  medicine,  it 
naturally  has  unique  problems.  Among  those  problems  is  that  of  pilot  selection. 
Oist  of  a  large  number  of  apparently  healthy  Individuals,  only  a  small  number  are 
really  fitted,  both  physically  and  phychological ly  to  pilot  an  airplane.  The 
hazards  facing  pilots  are  lack  of  oxygen,  decompression,  illness,  acceleration, 
airplane  sickness,  and  earache. 
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Graybiel,  A.  1945  DTSORIENTATION  IN  PILOTS  Contact  (Pensacola)  5:412-425 

ABSTFLriCT:  The  problem  of  Orientation  in  pilots,  considered  in  ita  broadest 
meaning,  embraces  most  of  the  aspects  of  aviation  medicine.  A  partial  outline 
of  possible  etiological  factors  is  presented  under  three  main  headings  --  namely 
the  aerial  environment,  the  plane,  and  the  pilot.  The  physigenesis  of  aviator's 
vertigo  is  reviewed,  and  man's  limited  ability  to  cope  with  this  form  of  dis¬ 
orientation  is  emphasized.  Two  forms  of  visual  illusion,  auto-kinesis,  and  the 
oculo-gyral  illusion  are  briefly  discussed, , and  their  significance  in  aviation  ^ 
is  briefly  commented  upon. 
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3r«ybiel,  A.  &  D.  I.  Hupp  1945  THE  OCULO-GYRAL  ILLUSION;  A  FORM  OF  APPARENT  - 

MOTION  WHICH  MAY  BE  OBSERVED  FOLLOWING  STIMUALTION  OF  THE  SEMICIRCULAR 

CANALS. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla,)  Proj.  MROOt. 13-6001. 1,4. 

1  Nov.  1945.  ASTIA  ATI  69  562. 

See  also  J.  Aviation  Med,  17(1): 3-27,  Feb.  1946. 

ABSTRACT:  In  experiments  conducted  by  the  author,  it  v.as  found  that 

(1)  Rotatory  acceleration  niay  give  rise  to  a  visual  Illusion  of  movement 
which  is  termed  the;  oculo-gyral  illusion.  It  is  the  result  of  nystagmus  produced 
reflexly  by  stimulation  of  the  sensory  receptors  in  the  semicircular  canals. 

(2)  In  the  light,  and  especially  if  visual  cues  are  plentiful,  relatively 
strong  stimulation  is  required  to  produce  even  weak  illusory  effects. 

(3)  If  an  object  is  viewed  in  darkness,  relatively  weak  stimulation  will 
produce  strong  illusory  effects.  The  threshold  for  stimulation  in  the  case  of 
the  horizontal  canals  is  in  the  neighborhood  of  0.3  degrees  per  second.  When 
the  fixation  object  consists  of  a  single  light  the  oculo-gyral  illusion  is  com¬ 
plicated  by  the  phenomenon  of  autokinesis.  The  latter  is  largely  abolished  by 
using  a  three-dimensional  tartet. 

(4)  The  direction  of  the  apparent  movements  of  induced  afterimages  both 
during  and  following  rotation  is  exactly  opposite  to  that  observed  when  a  real 
target  is  fixated. 

(5)  The  relationship  between  head  position  or  change  in  head  position  and 
the  direction  of  apparent  movement  indicates  the  relatively  simple  reflex 
character  of  th'?  phenomenon. 

(6)  Hyoscir.e  hydrobromide  in  doses  as  large  as  3/200  of  a  grain  had  no 
appreciable  effect  on  the  oculo-gyral  illusion. 

(7)  The  oculo-gyral  illusion  offers  a  simple  means  of  studying  the  sensitivity 
of  the  sensory  receptors  of  the  semicircular  canals,  the  reflexly  produced 
nystagmus  and  related  phenomena. 

(8)  Tl.is  Illusion  is  of  importance  in  night  flving. 
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Graybiel,  A.  1945  THE  OCULO-GYRAL  ILLUSION. 

Fed.  Proc .  4(1):25 

ABSTRACT:  During  the  course  of  some  studies  on  the  autokinetic  sensation  it 
was  found  that  if  a  person  undergoing  slow  rotation  suddenly  stops  and  fixates 
a  stationary  light  in  an  otherwise  dark  room,  the  light  appears  to  .:ove  rapidly 
in  a  direction  opposite  to  that  of  the  previous  rotation.  This  phenomenon, 
which  is  the  result  of  stimulation  of  the  labyrinth,  is  not  obser;/ed  in  a  well 
lighted  room  except  after  stron  stimulation. 
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A  series  of  tests  were  carried  out  in  a  dark  room  in  which  the  subject  and  a 
lighted  target  were  rotated  together.  The  chief  variables  were  (1)  the  strength 
of  the  stinuli's,  (2)  the  nature  of  the  fixation  target  and  (3)  the  position 
of  the  subject's  head.  It  was  found  that  subjects  after  being  rotated  one  . 
revolution  in  ,60  seconas  and  suddenly  stopped,  report  apparent  movement  of  the 
target  for  15-2'0  seconds  in  the  direc.tion  opposite  to  rotation.  The  target 
appears  to  move  rapidly  at  first,  then  more  slowly  and  finally  seems  to  wander 
off  in  a  manner  characteristic  of  the  autokinetic  movement.  The  oculo-gyral 
illusion  may  be  observed  even  after  much  weaker  stimuli,  namely,  on  sudden 
decelerations  following  rotations  of  30  degrees  at  a  rate  of  one  revolution  per 
minute,  or  rotations  of  100  degrees  at  a  rate  of  one  revolution  in  2  minutes. 
Nystagmus  is  not  observed  after  rotations  at  these  slow  speeds.  After-images 
do  not  behave  in  the  same  manner  as  the  target  light.  If  the  head  is  inclined 
90  toward  the  shoulder,  after  producing  a  strong  o.g.i.  in  a  horizontal  plane, 
the  apparent  movement  shifts  to  a  vertical  plane  indicating  the  reflex  character¬ 
istic  of  the  phenomenon. 
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Graybiel,  A.,  and  B.  Clark  1945  THE  AUTOKINETIC  ILLUSION  AND  ITS 
SIOJIFICANCE  IN  NIGHT  FLYING.  J.  Avlat ■  Med.  16:111-151 


ABSTRACT:  This  investigation  was  undertaken  to  determine  the  reasons  for  the 
great  number  of  crashes  upon  landing  -  pilots  seem  confused  or  disoriented 
at  the  time  of  the  crash.  The  difficulties  they  experienced  seemed  to  fall 
into  several  categories:  disturbances  in  equilibrium,  states  of  confusion, 
temporarily  losing  crack  of  events,  various  types  of  optical  illusions.  Auto¬ 
kinesis  was  one  of  illusions  here  investigated.  More  than  500  subjects  were 
used  to  study  characteristics  of  the  autokinetic  illusion  and  its  significance 
in  night  flying.  In  general,  autokinetic  movement  appears  after  a  delay  of  a 
second,  lasts  about  10  seconds  in  a  particular  direction,  is  observed  half  of 
the  time,  is  slow,  has  a  small  angular  displacement,  may  occur  in  any  direction 
and  is  difficult  to  suppress.  The  article  includes  a  historical  summary  and 
bibliography,  and  the  data  of  the  experiments.  In  addition  of  the  conclusions 
mentioned,  above  is  the  fact  that  the  illusion  is  not  readily  abolished. 

Insofar  as  the  reduction  of  autokinesis  is  concerned,  one  of  the  recommendations 
made  is  that  planes  flying  at  night  should  have  at  least  three  lights  in  a 
different  vertical  and  horrizontal  plane  visible  from  any  angle. 

2,074 

Graybiel,  A.,  B.  Clar’.;,  K.  MacCorquodale  and  D.  I.  Hupp  1946  ROLE  OF  VESTI¬ 
BULAR  NYSTAGMUS  IN  THE  VISUAL  PERCEPTION  OF  A  MOVING  TARGET  IN  THE  DARK. 
Amer.  J.  Psychol.  59:259-266. 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  '  -oj. 

MR  13-6001.1.5.,  14  Jan.  1946. 

ABSTRACT:  Six  well- trained  subjects  were  rotated  in  the  dark  in  a  Link  trainer 
at  speeds  up  to  25  rpm.  while  observing  an  illuminated  model  plane  which  rotated 
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to  th«  right  around  the  subject's  head  at  0.95  revolutions  per  minute.  The  sub> 
ject  reported  on  velocity  and  direction  of  movement  ind  the  amount  of  displace¬ 
ment  of  the  plane  relative  to  himself.  No  attempt  was  made  to  discriminate 
between  real  and  apparent  movement.  It  was  found  that  when  a  subject  was  at 
rest,  watching  the  moving  target,  and  then  was  abruptly  accelerated,  the  target 
lost  motion  but  was  rapidly  displaced  in'  the  opposite  direction.  With  continuing 
rotation,  the  subject's  sensation  of  motion  decreased,  while  the  plane  rotated 
rapidly  around  him.  Following  cessation  of  rotation,  the  target  rushed  rapidly 
in  the  direction  opposite  to  that  in  which  the  subject  had  been  rotating.  This 
effect  is  designated  as  the  oculogyral  Illusion. 
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Graybiel,  A.,  D.  I.  Hupp,  &  J.  L.  Patterson.  Jr.  1946  THE  LAW  OF  THE  OTOLITH 


ASSTIIA.^^:  Experiments  on  a  human  centrifuge  provided  means  for  distinguishing 

bctwotr.  the  effects  of  angular  acceleration  on  the  semi-circular  canals  and  of  ,g 
on  the  otolith  organs  and  yielded  the  following  law;  If,  in  the  absence  of  vis¬ 
ual  orientation,  man  is  subiected  to  accelerative  force,  the  perception  of  the 
vortical  will  eventually  coincide  with  the  direction  of  the  resultant  of  this 
force  and  the  force  of  gravity. 

Corollaries: 

(a)  An  object  in  the  field  of  vision  which  does  not  provide  a  clue  for  orientation 
to  the  earth  will  eventually  be  projected  in  space  in  accordance  with  the  apparent 
vertical  direction,  (b)  If  objects  in  the  field  of  vision  do  provide  clues  for 
orientation  to  the  earth  a  conflict  between  visual  and  otolithic  stimuli  results 
and  the  resolution  favors  visual  orientation  to  the  earth.  (c)  If  the  body  main¬ 
tains  a  constant  relationship  to  the  direction  of  the  resultant  g  one  will  not 
be  aware  of  any  change  from  the  true  vertical  position,  (d)  If  the  body  maintains 
a  constant  relationship  with  the  true  vertical  position  one  will  be  conscious  of 
a  tilt  or  rotation.  The  apparent  change  from  the  true  vertical  will  be  equal, 
eventually  to  the  angular  displacement  which  the  resultant  g  makes  with  the 
true  vertical  and  will  be  in  the  same  plane,  but  the  signs  of  the  angle  will  be 
opposite.  Both  the  direction  and  degree  of  apparent  displacement  will  be 
independent  of  a  particular  position  of  the  body.  (Federation  Proceedines  snv 

“XK  IQ/.  . . . . . '  '  ■ 
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Jraybiel,  A.,  B.  Clark,  K .MacCorquodale ,  6  D.  I.  Hupp  1946  THE  ROLE  OF 

VTSTIBULAR  NYSTAGMUS  IN  THE  VISUAL  PERCEPTION  OF  A  MOVING  TARGET  IN  THE 
DARK.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Pro j  .  MR005.13- 

_6001.1.5.,  14  Jan.  1946  _ 

See  also  Amer.  J.  Psychol.  59:259-266 


-  625  - 


2,077 


Graybiel,  A.,  B.  Clark,  &  K.  MacCorquodale  19A6  THE  ILLUSORY  PERCEPTION  OF 
MOVEMENT  CAUSED  BY  ANGULAR  ACCELERATION  AND  BY  CENTRIFUGAL  FORCE  DURING 
FLIGHT.  I.  METHODOLOGY  AND  PRELIMINARY  RESULTS.  (Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Project  MR005 .13-6001 . 1 .6 ,  25  March  1946 
See  also  J.  Exp.  Psychol.  37(2): 170-177,  Apr.  1947 
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Graybiel,  A.  &  D.  I.  Hupp  1946  THE  OCULO-GYRAL  ILLUSION;  A  FORM  OF  APPARENT 
MOTION  WHICH  MAY  BE  OBSERVED  FOLLOWING  THE  STIMULATION  OF  THE  SEMI-CIRCULAR 
CANALS. 

J.  Aviation  Med.  17(1); 3-27. 

See  also  (Naval  School  of  Aviation  Medicine,  Pentacpla,  Fla.)  Proj . 

MR  005.13-6001.1.4.,  1  Nov.  1945. 

ABSTRACT;  Stimulation  of  the  canals  produced  by  acceleration  may  influp^e 
visual  perception.  In  the  daylight,  and  if  visual  cues  are  plentiful  remt4.vely 
stron  stimulation  is  required  before  effects  are  produced.  If  cues  are  reduced 
by  darkness,  relatively  weak  stimulation  of  the  labyrinth  may  cause  strong 
illusions  of  apparent  movement  which  may  persist  after  all  other  sensations  of 
rotation  have  disappeared.  Because  aviators  subjected  to  even  small  angular 
accelerations  while  flying  at  night  are  in  ideal  circumstances  to  experience 
these  illusions,  the  phenomenon  is  of  importance  in  aviation. 

The  article  includes  a  historical  summary  of  interest  in  this  illusion  and 
discusses  also  the  experimental  procedure  where  the  end  organs  are  stimulated  by- 
rotation  and  tue  recording  of  the  manner  and  extent  to  which  this  influences 
visual  perception.  The  subjects  were  rotated  in  the  Barany  chair  and  Link 
trainer. 

2,079 

Graybiel,  A,  B.  Clark,  &  K.  Mac  Corquodale  1947  SENSORY  PERCEPTION  OF  MOVEMENT 
J.  Exp.  Psychol.  37:170-177 

ABSTRACT:  A  method  was  evolved  to  observe  and  report  the  effects  of  .ngular 
acceleration  and  variations  in  gravity  on  visual  perception  during  flight.  The 
visual  stimulus  was  a  collimated  "star"  installed  in  the  rear  cock-pit  of  a 
standard  Navy  training  plane.  All  observations  were  made  in  complete  darkness. 
Both  the  pilot's  and  observer’s  verbal  reports  were  dictated  into  an  airborne 
wire  recorder  which  also  provided  a  time  line.  These  recordings  were  transcribee 
in  the  laboratory  and  all  analyses  were  made  from  these  transcriptions.  Pre¬ 
liminary  experiments  were  carried  out  on  three  subjects  using  five  basic  maneuve 
in  addition  to  control  periods  of  straight  and  level  flight.  For  the  first  time 
it  has  been  shown  that  angular  acceleration  and  gravity  during  flight  induce  illv 
sory  perceptions  of  motion  and  displacement  of  an  objectively  motionless  object. 
The  magnitude  of  the  illusory  effects  may  be  great,  the  fixation  object  appearing 
to  be  displaced  as  much  as  60°  from  its  actual  position.  The  significance  of  this 
finding  for  aviation  is  evident.  The  method  is  adaptable  to  a  number  of  types 
of  studies  concerned  with  the  influence  of  angular  acceleration  and  gravity  on 
visual  oercention. 
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Sraybiel,  A.,  W.  A.  Kerr,  D.  1.  Hupp  &  H.  Bartley  1947  THRESHOLD  OF  STIMULA¬ 
TION  OF  THE  HORIZONTAL  SEMICIRCULAR  CANALS  IN  MAN  WITH  PARTICULAR  REFERENCE 
TO  THE  SIGNIFICANCE  OF  THE  FIRST  DERIVATIVE  OF  ANGULAR  ACCELERATION  AS  A 
STIMULUS. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj .  MR005 . 13-6001  - 

.1.17.,  12  March  1947 

See  also  Amer.  J.  Psychol.  61:21-36,  1948. 

ABSTRACT:  By  use  of  the  human  centrifuge,  records  of  responses  both  to  constant 
angular  acceleration  and  to  changes  in  angular  acceleration  were  obtained. 

The  Indicator  was  the  oculo-gyral  illusion,  and  three  types  of  responses  were 
obtained,  "left  movement",  "no  movement",  and  "right  movement". 

The  responses  were  made  at  20-second  intervals  and  were  related  to  the  mean 
angular  acceleration  calculated  for  the  preceding  20-second  period.  In  order  to 
obtain  the  most  reliable  relations  between  changes  in  angular  acceleration  and 
response,  the  mean  change  between  four  20-second  periods  (80-second)  had  to  be 
used. 

Fairly  consistent  relationships  between  the  direction  and  amount  of  change  in 
acceleration,  as  exoressed  in  each  of  the  three  types  of  response  were  obtained. 
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Grayblel,  A.,  B.  Clark  &  K.  MacCorquodale  1947  THE  ILLUSORY  PERCEPTION  OF 
MOVEMENT  CAUSED  BY  ANGULAR  ACCELERATION  AND  BY  CENTRIFUGAL  FORCE  DURING 
FLIGHT.  1.  Methodology  and  Preliminary  Results. 

J.  Exp.  Psychol.  37:170-177,  April  1947. 

See  also  (Naval  School  of  Avia.  Med.,  Pensacola,  Fla.)  Proj.  MR005.13- 
6001.1.6,  25  March  1946. 
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Graybiel,  A.,  &  B.  Clark  1947  LIKE.AR  ACCELERATION  AND  DECELERATION  AS  FACTORS 
INFLUENCING  NON-VISUAL  ORIENTATION  DURING  FLIGHT.  (Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Proj.  MR005 . 13-6001 . 1 . 18 . ,  25  Sept.  1947 
See  also  J .  Avia .  Med .  20(2):92-101,  April  1949 
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Graybiel,  A.,  &  B.  Clark  1947  APPARENT  ROTATION  OF  A  FIXED  TARGET  ASSOCIATED 
WITH  LINEAR  ACCELERATION  IN  FLIGHT.  (Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.)  Proj.  MR005 . 13-6001 . 1 . 19 . ,  27  Sept.  1947 
See  also  Amer.  J.  Ophthalnol.  32:549-557,  1949 
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Craybiel,  A.  1948  UNEAR  ACCELERATION  AND  OPTICAL  ILLUSION. 

Rept.  19,  Proj  X-148.  USN  B»jned  Neva  Ltr..  Av.  Supp.  9:15. 
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Grayblel,  A.,  W.A.  Kerr,  S.H.  Bartley  1948  THRESHOT^S  OF  THE  SEMI-CIRCULAR  CANALS 
Amer.  J.  Psychol.  61:21-36 
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Graybiel,  A.,  J.  L.  Patterson,  4  J.  M.  Packard  1948  SUNBURN  AS  CAUSE  OF  TEMPO¬ 
RARY  LOWERING  OF  BLACKOUT  THRESHOLD  IN  FLYERS.  J.  Avia.  Med.  19:270-275 
See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  MR00S.13- 
7004.5.1.,  3/3/48 

ABSTRACT: 

1)  Three  cases  are  described  in  which  sunburn  was  responsible  for  a  decrease  in  cir 
culatory' adjustment  to  change  in  posture  or  to  higher  accelerative  forces. 

2)  In  the  case  of  a  flight  instructor  there  were  no  symptoms  in  the  course  of 
ordinary  living,  but  ease  of  blackout  was  observed  during  various  maneuvers  in 
flight.  Failure  to  associate  sunburn  with  this  decreased  blackout  threshold 
almost  led  to  mismanagement  of  the  case. 

3)  Flight  surgeons  should  be  aware  of  this  phenomenon. 

(DACO) 
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Graybiel,  A.,  W.  A.  Kerr,  &  S.  H.  Bartley  1948  S7I 
SEMICIRCULAR  CANALS  AS  A  FUNCTION  OF  ANGULAR  ACCE 
Psychology  61(l):21-36,  Jan.  1948 
NOTE:  Reel  7,  Flash  6,  Item  31 


LUS  THRESHOLDS  OF  THE 
RATION .  American  J . 


SUMMARY  AND  CONCLUSIONS:  (1)  By  use  of  the  human  centrifuge  records  of  responses 
both  to  constant  angular  acceleration  and  to  changes  in  angular  acceleration  were 
obtained.  (2)  The  indicator  was  the  oculo-gyral  illusion,  and  three  types  of 
responses  were  obtained,  'left  movement',  'no  movement',  and  'right  movement'. 

(3)  The  responses  were  to  mean  conditions  over  periods  of  20  sec.,  rather  than  to 
conditions  at  the  instant.  In  order  to  obtain  reliable  relations  between  small 
changes  in  angular  acceleration  and  response,  the  mean  rate  during  four  20-sec. 
periods  (80  sec.)  had  to  be  used.  (4)  Fairly  consistent  relationships  between 
the  direction  and  amount  of  change  in  angular  accalere tion,  as  expressed  in  each 


of  the  three  types  of  response  were  obtained.  (5)  A  threshold  for  change  In  both 
positive  and  negative  angular  acceleration  was  determined.  It  was  of  the  order 
of  0.12  degrees/sec.  (6)  It  was  also  found  that  the  reliability  of  response  to 
constant  acceleration  decreased  as  the  length  of  the  period  to  which  response 
referred  increased  beyond  20  sec.,  at  near-threshold  rates.  Beyond  the  20-sec. 


period,  accuracy  not  only  diminishes  but  reversals  in  response  tend  to  occur.  The 
individual  not  only  becomes  unaware  of  acceleration  as  indicated  by  the  oculo¬ 
gyral  illusion  but  he  also  tends  to  see  movement  of  the  target  in  the  opposite 
direction.  (Author) 
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Graybiel,  A.,  W.  Kerr,  D.  Hupp  &  S.  Bartley  '  1948  THRESHOLD  OF  STIMULATION  OF 
THE  HORIZONTAL  SEMICIRCULAR  CANALS  IN  MAN  WITH  PARTICULAR  REFERENCE  TO  THE 
FIRST  DERIVATIVE  OF  ANGULO. R  ACCELERATION  AS  A  STIMULUS. 

Am  J.  Psychol.  61(1): 21-36,  Jan.  1948. 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj. 

MR005. 13-6001. 1.17.,  12  RAr^h  1947. 
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Graybiel,  A,,  J.  L.  Patterson  &  J.  M.  Packard  1948  SUNBURN  AS  CAUSE  OF 
TEMPORART  LOWERING  OF  BIACKOUT  THRESHOLD  IN  FLYERS. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  MR005 . 13-7004.5  - 
.1.,  3  March  1948. 

See  also J.  Aviation  Med.  19:270-275. 

ABSTRACT: 

1)  Three  cases  are  described  in  which  sunburn  was  responsible  for  a  decrease 
la  circulatory  adjustment  to  change  in  posture  or  to  higher  accelerative  forces. 

2)  In  the  case  of  a  flight  instructor  there  were  no  symptoms  in  the  course 
of  ordinary  living,  but  ease  of  blackout  was  observed  during  various  maneuvers 
in  flight.  Failure  to  associate  sunburn  with  this  decreased  blackout  threshold 
almost  led  to  mismanagement  of  the  case. 

3)  Flight  surgeons  sh>..uld  be  aware  of  this  phenomenon. 

(DACO) 
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Graybiel,  A.,  &  B.  Clark  1949  LINEAR  ACCELERATION  AiND  DECELERATION  AS  FACTORS 
INFLUENCING  NON -VISUAL  ORIENTATION  DURING  FLIGHT  J.  Avia.  Med.  20(2) : 92-101, 
April  1949 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  MR005. 
13-6001. 1.18. ,25  Sept.  1947 
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Sraybiel,  A.,  &  R.  M.  Brown  1949  THE  DELAY  IN  VISUAL  REORIENTATION  FOLLOWING 
EXPOSURE  TO  A  CHANGE  IN  DIRECTION  OF  RESULTANT  FORCE  ON  A  HUMAN  CENTRIFUGE 
(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Rept.  NM  001  ■ 

110  500.3.;  Proj.  NM  001  037;  5/25/49  ASTIA  ATI  122  354 
See  also  J.  Gen.  Psychol.  45(2) : 143-150,  Oct.  1951 

ABSTRACT:  Three  subjects  were  exposed  on  a  human  centrifuge  to  a  change  in 
direction  of  resultant  G  relative  to  the  body  axis.  Under  the  conditions  of 
the  experiment  the  illusion  was  created  wherein  a  horizontal  target  line  appeared 
to  rotate  through  an  angle  corresponding  to  the  change  in  direction  of  the  result 
ant  force.  The  subject  actually  rotated  the  line  counter-clockwise  in  order  to 
maintain  the  line  horizontal  for  himself.  A  marked  discrepancy  was  noted  between 
the  time  required  to  impress  the  physical  force  on  the  subject  and  the  period 
during  which  he  found  it  necessary  to  make  adjustments  in  keeping  the  line  hori¬ 
zontal.  This  discrepancy  was  regarded  as  a  measure  of  the  delay  in  the  subject's 
visual  reorientation  to  a  change  in  direction  of  resultant  G.  It  is  thought 
that  a  possible  cause  of  the  delay  may  lie  in  the  characteristic  behavior  of 
the  otolith  organ.  This  lag  phenomenon  is  af  importance  to  aviation  inasmuch 
as  the  full  disorientating  effects  of  a  change  in  direction  of  resultant  G 
relative  to  the  body  axis  will  not  become  manifest  if  the  exposure  time  is 
short.  ■ 
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Graybiel,  A.,  &  B.  Clark  1949  APPARENT  ROTATION  OF  A  FIXED  TARGET  ASSOCIATED 
WITH  LINEAR  ACCELERATION  IN  FLIGHT.  Amer.  J.  Ophthalmol.  32:549-557 
See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  MR005.13 
6001.1.19.,  27  Sept.  1947 


2,093 

Graybial,  A.  1950  THE  EFFECT  OF  A  CHANGE  IN  DIRECTION  OF  RESULTANT  FORCE  ON 
SOUND  LOCALIZATION:  THE  AUDIOGRAVIC  ILLUSION.  (Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Proj.  MR005 . 13-6001 . 1 .23 . ,  10  March  1950 

SU>1M\RY :  An  experiment  was  carried  out  in  which  four  healthy  male  subjects 
estimated  the  location  of  a  source  of  sound  while  being  subjected  to  a  change 
in  direction  of  resultant  force  with  respect  to  themselves. 

A  consistent  error  was  made  in  terras  of  a  non-visual  vertical-horizontal  frame 
of  reference.  The  error  amounted  to  about  70  percent  of  the  angle  0  and  a 
linear  relationship  was  found  to  exist  between  the  two. 

This  phenomenon  has  been  termed  the  audiogravic  illusion  and  it  can  be  readily 
explained  on  the  basis  that  the  egocentric  localization  of  the  horizon,  under 
the  conditions  of  our  experiment,  accords  with  the  change  in  direction  of 
resultant  force. 
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Grayblel,  A.  1950  SPATIAL  DISORIENTATION  IN  FLIGHT. 

(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 

Proj.  No.  NM  001  059.01.24,  15  November  1950.  ASTIA  ATI  94  151 


ABSTRACT:  The  pilot,  free  to  maneuver  his  plane  in  space,  is  confronted  with 
jnique  and  sometimes  difficult  problems  in  spatial  orientation.  This  may  be 
looked  upon  as  a  phenomenon  of  perception  representing  the  individual  s  interpre¬ 
tation  of  stimuli  originating  in  sensory  receptors.  This  total  sensory  experience 
is  useful  in  orientation  to  the  plane  but  only  visual  perception  can  safely  be 
used  for  orientation  to  the  earth  and  to  other  objects  in  space.  Thus,  the 
pilot  must  learn  to  distinguish  between  spatial  orientation  based  on  visual 
perception  alone  and  that  based  on  a  sensory  experience  which  includes  orientation 
to  gravity  or  to  the  direction  of  resultant  force.  This  is  an  acquired  accomplis 
ment  which  is  subject  to  all  the  laws  of  learning  and  forgetting.  Loss  of  ory-nta- 
tion  or  disorientation  may  readily  result  in  the  absence  of  any  pathological  factor 
and  when  all  of  the  sense  organs  are  fun>.rioning  normally.  The  two  most  important 
causes  are  inadequate  visual  perception  and  the  misuse  of  gravitational  cues. 
Inadequate  visual  perception  may  be  related  to  the  physical  stimulus  £er  se , 
the  influence  of  stimuli  from  other  sense  organs  or  the  effect  of  central  factors 
on  visual  perception.  The  perceptual  data  may  be  inadequate  on  the  basis  of  many 
environmental  factors  both  within  and  without  the  plane.  Finally  the  fact' that 
a  person  perceives  things  in  a  manner  which  accords  with  his  past  experience 
is  emphasized.  A  few  suggestions  are  made  regarding  the  way  in  which  disorienta¬ 
tion  might  be  prevented. 
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Graybiel,  A.,  A 
EXPOSURE  TO 
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See  also  (Nt 
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|R,  H.  Brown  1951  THE  DELAY  IN  VISUAL  REORIENTATION  FOLLOWING 
A  CHANGE  IN  DIRECTION  OF  RESULTANT  FORCE  ON  A  HUMAN  CENTRIFUGE. 
ybbol .  45(2): 143-150,  Oct.  1951 
[aval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research 
1  110  500.3.;  Proj.  NM  001  037;  5/25/49 


ABSTRACT:  The 
reorientation  m 
This  delay  is  o 
to  rapid  accele 
the  full  effect 
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Graybiel,  A.  1951 
The  Mil.  Suj-g. 


authors  suggest  that  a  possible  cause  of  such  delay  in  visual 
ay  lie  in  the  characteristic  behavior  of  the  otolith  organ, 
f  importance  in  aviation  inasnruch  as  a  flyer  who  is  subjected 
ration  or  deceleration  over  a  short  period  may  not  experience 
5  of  his  disorientation. 


SPATIAL  DISORIENTATION  IN  FLIGHT. 
108: 287-294 


See  also  (Nival  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
MR005. 13-6001. 1.24. ;  NM  001  059.01.24,  15  Nov.  1950. 
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Graybiel,  A.  1951  THE  OCULOGRAVIC  ILLUSION 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Pro j .  UM  001  059.01.27, 
MR005. 13-6001. 1.27,  Rept.  No.  27,  25  Dec.  1951-  ASTIA  ATI  139  629. 

See  also  A.M.A.  Arch  Ophthal .  48(5) :605-615 

ABSTRACT:  Evidence  was  obtained  that  neither  ocular  nystaginus  nor  rotation  of 
the  eye  is  responsible  for  producing  the  oculogravic  Illusion.  The  illusion  was 
produced  £n  subjects  seated  on  a  rotatable  platform  in  a  dark  room  while  they 
were  fixating  on  a  collimated  star  directly  before  them.  Their  stationary 
positions  were  changed  by  centripetal  acceleration  which  provided  a  resultant 
force  at  45  degrees  in  about  3  seconds,  where  the  resultant  force  is  the  vector 
sum  of  the  centripetal  force  from  behind  and  gravitational  force  from  below. 

After  the  initial  jerk,  the  subjects  felt  as  .though  they  were  being  tilted  back- 
along  with  the  supporting  structures  and  as  though  the  star  were  rising.  The 
estimate  of  the  degree  of  the  star's  displacement  above  the  horizon  was  closely 
related  to  the  angle  between  resultant  force  and  direction  of  gravity.  Experi¬ 
ments  under  modified  conditions  (providing  an  after-image,  changing  body  posi¬ 
tions  by  facing  toward  or  away  from  the  center  of  rotation,  or  allowing  adapta¬ 
tion  to  the  centripetal  force)  indicated  that  the  illusion  originates  in  a  psycho- 
physiological  mechanism  and  is  unrelated  either  to  the  tracking  of  an  image 
over  the  retina  or  to  the  reflex  connection  at  the  level  of  the  oculo-motor 
nuclei  which  cause  eye  movement. 


2,098 

Graybiel,  A.  1952  THE  EFFECT  ON  VISION  PRODUCED  BY  STIMULATION  OF  THE  SEMI¬ 
CIRCULAR  CANALS  BY  ANGULAR  ACCELERATION  AND  STIMULATION  OF  THE  OTOLITH 
ORGANS  BY  LINEAR  ACCELERATION.  In  White,  C.  S.,  &  0.  O.  Benson,  Jr.,  eds . , 
Physics  and  Medicine  of  the  Upper  Atmosphere,  A  Study  of  the  Aeropause 
(Albuquerque,  N.  Mex.:  Univ.  of  New  Mexico  Press,  1952)  pp .  494-508 

ABSTRACT:  The  physiological  mechanism  of  oculogyral  and  oculogravic  illusions  is 
briefly  discussed.  No  evidence  has  been  found  to  the  effect  that  repeated  angular 
acceleration  would  lead  to  habi  tuation  and  decrease  oculogyric  illusion.  Rapid 
changes  from  positi/e  to  negative  acceleration  result  in  decreased  oculogyric  illusion 
but  the  aftereffect  increases  with  the  lengthening  of  intervals  between  changing 
accelerations.  Experiments  made  in  actual  flight  revealed  that  oculogyric  illusiors 
aid  the  pilot  with  regard  to  the  orientation  of  the  plane,  but  cause  disorientatior 
with  regard  to  localization  of  objects  outside  the  plane.  Oculogravic  illusions 
can  be  demonstrated  using  the  human  centrifuge.  They  manifest  themselves  in  the 
fact  that  the  subject  perceives  an  apparent  tilting  of  his  chair  and  supporting 
structure  while  fixing  his  eyes  on  a  '•mall  luminous  object.  Unlike  oculog^'ric 
illusion  (which  is  due  to  nystagmus),  oculogravic  illusion  is  independent  of  the 
movements  of  the  eyeball. 
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Graybiel,  A.,  J.  1.  Niven  &  T.  E.  Walsh  1952  THE  DIFFERENTIATION  BEIVEEN 

SYMPTOMS  REFERABLE  TO  THE  OTOLIGH  ORGANS  AND  SEMI-CIRCULAR  CANALS  IN  PATIENTS 
WITH  NON-SUPPURATIVE  LABYRINTHITIS. 

(Naval  School  of  Aviation  Medicine,  Naval  Air  Station,  Pensacola,  Fla.) 

NM  001  059.01.29;  March  10,  1952.  ASTIA  ATI  155  263. 

ABSTRACT:  Five  patients  with  symptoms  characteristic  of  non- suppurative  labyrin¬ 
thitis  were  largely  or  wholly  relieved  following  unilateral  labyrinthoctomy . 

After  recovery  from  the  operation  they  were  subjected  to  both  angula  '  '•nd 
rectilinear  accelerations  which  stimulated  respectively  the  sensory  ei  ments  in 
the  horizontal  pair  of  semicircular  canals  and  otolith  organs.  The  symptoms  in¬ 
duced  by  a  change  in  direction  of  resultant  force,  which  included  stimulation  of 
the  otolith  organs,  were  an  apparent  tilting  of  the  body  and  the  apparent  dis¬ 
placement  bf  objects  so  that  they  appeared  to  assume  a  new  position  in  space. 

When  their  spontaneous  symptoms  were  interpreted  in  the  light  of  the  induced 
symptoms,  it  became  evident  that  the  disturbances  in  equilibrium  might  be  mainly 
referable  to  either  one  or  both  portions  of  the  non-acoustic  labyrinth.  The 
spontaneous  disturbances  were  mainly  referable  to  the  semicircular  canals  in  two 
cases,  the  otolith  organs  in  one,  and  to  both  sensory  organs  in  the  remaining 
two.  (Author) 
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Graybiel,  A.  &  J.  I.  Niven  1952  THE  ABSENCE  OF  RESIDUAL  EFFECTS  ATTRIBUTABLE 
TO  THE  OTOUTH  ORGANS  FOLLOWING  UNILATERAL  LABYRINTHECTOMY  IN  MAN. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj .  MR005 . 13-6001. 1 
33.,  22  Oct.  1952.  ASTIA  TIP  U-25734 

ABSTRACT:  Five  control  and  five  unilaterally  labyrinthectowized  subjects  were 
exposed  to  centripetal  forces  on  a  human  centrifuge.  Their  ability  to  estimate 
apparent  change  in  position  of  a  visual  object  and  change  in  body  position  during 
exposure  to  centripetal  force  was  recorded.  No  significant  differences  between 
the  subjects  were  revealed.  Residual  effects  attributable  to  the  vinilateral 
destruction  of  the  otolith  organs  were  negligible.  (TIP  abstract) 
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Graybiel,  A.  &  B.  Clark  1952  DURATION  OF  OCULOGYRAL  ILLUSION  AS  A  FL^XTION 

JF  THE  INTERVAL  BETWEEN  ANGULAR  ACCELERATION  AND  DECELERATION.  ITS  SIGNIFI¬ 
CANCE  IN  TERFLS  OF  DYliXMICS  OF  SEMICIRCLTAR  CANALS  IN  MAN. 

J.  Appl.  Phvsiol.  5: 147-152,  Oct.  1952. 

ABSTRACT:  Subjects  were  placed  in  a  Link  Trainer  which  was  modified  to  rotate 
only  in  the  horizontal  plane  and  could  be  rapidly  arrested  by  a  brake  mechanism. 
The  trainer  was  rotated  at  various  rates  of  acceleration,  and  peak  velocities 
were  kept  constant  for  a  varying  length  of  time  (0,  10,  20,  30,  and  60  seconds) 
before  rapid  deceleration  was  applied.  The  duration  of  first  and  second  oculo- 
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gyral  effects  (e.g.  the  apparent  movement  of  a  luminous  object  first  in  the  di¬ 
rection  of  the  turn  and  then  in  the  opposite  direction)  reported  by  the  subjects 
were  timed  to  the  nearest  second.  It  was  found  that  the  duration  of  botii  oculo¬ 
gyral  effects  was  proportional  to  the  race  of  acceleration  and  could  be  expressed 
as  a  function  of  the  length  of  die  constant -velocity  interval  between  acceleration 
and  deceleration:  it  Increased  rapidly  after  an  interval  of  0  to  about  20  seconds, 
then  remained  almost  constant  (about  25  seconds),  thus  indicating  a  state  of 
physiological  adaptation.  The  findings  are  correlated  with  the  physiological 
mechanism  of  the  semicircular  canals.  In  applying  the  data  to  conditions  encount¬ 
ered  by  pilots  during  night  flights  it  is  concluded  that  similar  illusory  after¬ 
effects  may  be  expected  after  rotation  of  a  plane  about  one  of  its  axes  and  may 
impair  spatial  orientation  to  a  minor  degree. 
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Graybiel,  A.  1952  OCULOGRAVIC  ILLUSION. 

A.M.A.  Arch .  Ophthalmol . .  48(5) :6G5-615 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 

Proj.  No.  MR  005-13-6001,  Rept.  No.  27,  29  Dec.  1951.  ASTIA  ATI  139  629 


ABSTRACT:  When  a  person  is  subjected  to  a  change  in  direction  of  resultant 
force  relative  to  himself,  he  experiences  an  illusion  wherein  objects  in  the 
visual  field,  stationary  with  respect  to  the  observer,  appear  to  move  and  to 
assume  a  new  position  more  or  less  in  accord  with  the  direction  of  resultant 
force.  This  phenomenon  has  been  termed  the  oculogravic  illusion. 

Under  the  experimental  conditions  the  subject  perceived  direct  and  indirect 
orientation  cues.  The  former  had  their  origin  in  stimulation  of  sensory 
elements  by  tension  and  pressures  induced  by  resultant  force.  The  indirect 
cues  were  provided  by  the  perception  of  objects  in  the  visual  field  which 
retained  their  original  position  with  respect  to  the  gravitational  vertical. 

It  was  in  the  resolution  of  these  conflicting  cues  that  objects  in  the  visual 
field  appeared  to  move  and  to  be  displaced.  The  important  variables  determin¬ 
ing  the  appearance  of  the  illusion  were  (1)  the  pattern  of  centripetal  accelera¬ 
tion,  (2)  the  position  of  the  subject,  and  (3)  the  visual  framework. 

When  the  direction  of  resultant  force  was  shifted  with  respect  to  the  subject, 
the  illusion  consisted  of  apparent  movement,  and  apparent  displacement  of  objects 
in  the  visual  field.  If  the  relation  between  resultant  force  and  subject  was 
fixed,  apparent  displacement  was  observed,  but  not  apparent  movement. 
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Graybiel,  A-  1954  FLYING  STRESS  AND  HEART  DISEASE  IN  U.S.  NAVAL  AVIATORS. 
(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  MR005.13- 
7004.5.10.,  12  Oct.  1954 

ABSTRACT:  A  study  of  flying  st ress  and  4ts  re lation-toiieart  disease  in  U -S _ 

Naval  Aviators  indicates  that  these  aviators  are,  if  anything,  less  susceptible 
to  hypertensive  and  coronary  heart  disease  than  are  non-flying  officers.  The 
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existence  of  flying  stress  is  not  denied;  however,,  short  periods  of  stress  are 
folloi^ed  by  long  periods  during  which  recovery  from  strain  can  take  place. 

For  this  report  Naval  Aviators  were  regarded  as  a  single  occupational  group  and 
the  Inquiry  centered  around  (1)  experiences  In  the  Cardiac  Clinic  at  the  U.S. 
Naval  School  of  Aviation  Medicine,  (2)  the  results  of  a  12 -year  follow-up  study 
of  1056  Naval  Aviators,  and  (3)  cotnparlson  of  the  Incidence  of  heart  disease  In 
flying  and  non- flying  Naval  Officers. 
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ura: 


'1,  A.  1954  the  concept  OF  AVIATION  MEDICINE 
/laval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
001  059.25.18.,  10  Sept.  1954 


Research  Rept 


ABSTRACT;  This  report  emphasizes  the  need  for  a  generalized  concept  of  aviation 
medicine  sufficiently  broad  to  include  all  of  the  human  aspects  of  aviatlonal 
activities  and  In  turn  the  effects  of  these  activities  on  mar.  This  is  done  by 
analyzing  aviational  activities  for  the  human  elements  and  structuring  the  concept 
out  of  these  elements. 
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Graybiel,  A.  &  J.  L.  Patterson  1954  THRESHOLDS  OF  STIMULATION  OF  THE  OTOLITH 
ORGANS  AS  IITIICATED  BY  THE  OCULOGRAVIC  ILLUSION. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  ProJ.  MR005 . 13-6001, 
NM  001  059.01.38;  26  July  1954.  ASTIA  AD  44  402 
See  also  J.  Appl,  Physiol.  7:666-670,  1955. 

ABSTRACT;  The  oculogravic  illusion  was  utilized  as  an  Indicator  mechanism  in 
determining  the  perceptual  thresholds  of  change  in  .  .e  direction  of  resultant 
force;  this  force,  the  vectc’'ial  sum  of  the  forces  of  gravity  and  acceleration 
in  a  human  centrifuge,  is  expressed  by  the  angle  (0)  it  makes  with  the  gravita¬ 
tional  vertical.  The  mean  tnreshold  for  3  subjects  in  the  sitting  position  was 
0.0C0344  g  (0  »■  1.5)  for  757.  correct  response  level.  Corresponding  values 
for  the  subjects  lying  on  their  right  sides  were  8.9,  and  the  curve  of  threshold 
responses  was  bimodal.  Curves  of  the  threshold  values  of  subjects  in  an  upside- 
dervn  position  resembled  the  initial  portion  of  the  curve  obtained  with  the  sub¬ 
jects  lying.  The  findings  supported  the  hypothesis  ^hat  the  otolith  organ 
functions  best  with  the  head  upright  and  fails  to  function  witti  the  head  down. 
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Graybiel,  A  1955  MEDICAL  ASPECTS  OF  FLYING. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  July  1955. 
ASTIA  AD  116  428 
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Grayblcl,  A.  1955  FLYING  STRESS  AND  HEART  DISEASE  IN  NAVAL  AVIATORS. 

J.  Aviation  Med.  26(4) ;329-336. 

SUMMARY:  1.  The  object  of  this  study  was  to  determiae  the  loiportanc*  of  flying 
stress  in  precipitating  myocardial  infarction  or  in  predisposing  the  naval 
aviator  to  hypertensive  and  coronary  heart  disease. 

2.  The  data  presented  indicate  that  naval  aviators  are.  If  anything, 
less  susceptible  to  hypertensive  and  coronary  heart  disease  thu  arc  non-flying 
naval  officers. 

3.  The  explanation  does  not  lie  in  denying  the  existence  of  flying 
stress.  The  most  reasonable  explanation  lies  in  the  fact  that  short  periods  of 
flying  stress  are  followed  by  long  periods  during  which  recovery  froB  strain  can 
take  place. 
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Graybiel,  A.,  6  J.  L.  Patterson  1955  THRESHOLDS  OF  STIMULATION  OF  THE  OTOLITH 
ORGANS  AS  INDICATED  BY  THE  OCULOGRAVIC  ILLUSION.  J .  Appl .  Physiol .  7:666-670 
See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Rept . 
NMOOl  059.01.38;  MR005 . 13-6001 . 1 .28 . ,  7/26/54;  ASTIA  AD-44  402 

ABSTRACT:  The  oculogravic  illusion  described  by  Graybiel  (Arch.  Ophthalmol.  (N. 
Y.)  48:605-615,  1952)  was  utilized  as  an  Indicator  mechanism  in  determining  the 
perceptual  thresholds  of  change  in  the  direction  of  resultant  force;  this  force, 
the  vectorial  sum  of  the  forces  of  gravity  and  acceleration  in  a  human  centrifuge 
is  expressed  by  the  angle  C)  it  makes  with  the  gravitational  vertical.  The  mean 
threshold  for  3  subjects  in  the  sitting  position  was  0.000344  g  (l'«1.5  degrees) 
for  the  75Z  correct  response  level.  Corresponding  values  for  the  subjects  lying 
on  their  right  sides  were  8.9  degrees,  and  the  curve  of  threshold  responses  was 
bimodal.  Curves  of  the  threshold  values  of  subjects  in  an  upsldedovn  position 
resembled  the  Initial  portion  of  the  curve  obtained  with  the  subjects  lying.  The 
findings  supported  the  hypothesis  that  the  otolith  organ  functions  best  with  the 
head  upright  and  fails  to  function  with  the  head  down.  (ASTIA) 


Graybiel,  A.,  1955  AVIATION  MEDICINE. 

In  Cecil  &  Loeb,  eds  . ,  A  Textbook  of  Medicine .  9th  Ed. 
(Philadelphia;  London:  W.B.  Saunders,  1955)  pp.  510-516 
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Graybiel,  A.  1956  PROBLEMS  IKVOLVING  THE  PILOT  AND  HIS  TASK:  THE  CHANGING 

EMPHASIS  IN  AVIATION  MEDICINE. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  no.  NM  001  105 

106,  Kept.  no.  1,  June  1956.  ASTIA  AD  105  695. 

ABSTRACT:  'The  problem:  Aviation  medicine  is  a  specialty  which  has  undergone 
radical  changes  in  emphasis  during  its  brief  existence.  The  critical  problems 
involving  the  professional  pilot  are  no  longer  medical  in  the  usual  meaning  of 
this  term  but  center  around  his  task  in  the  cockpit  where  the  distinction  between 
man  the  instrument  and  man  the  individual  becomes  artifical.  The  great  complexity 
of  this  task  places  demand  on  the  pilot  in  chich  mental  qualifications  are  most 
important.  Findings:  Many  agencies  with  interlocking  interests  play  a  part  in 
the  solution  of  the  problems  encountered.  A  greater  coordination  among  these 
agencies  would  be  beneficial.  Designers,  engineers,  research  workers,  the 
aviation  examiner,  and  the  pilot  himself  with  a  firm  appreciation  of  what  is 
truly  involved  in  "success  in  flying"  can  make  important  contributions."  (DS- 
NSAM) 
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Graybiel,  A.,  J.  I.  Niven  &  K.  MacCorquodale  1956  THE  EFFECT  OF  LINEAR 
ACCELERATION  ON  TOE  OCULOGYRAL  ILLUSION. 

(Naval  School  of  Aviat.  Med.,  Pensacola,  Fla.)  Res.  Proj.  No.  NM  001  110 
100,  Kept.  No.  42;  13  July  1956.  ASTIA  AD  127  827. 

ABSTRiXCT:  The  results  of  this  study  show  that  the  duration  of  the  oculogyral 
illusion  is  an  increasing  function  of  increasing  angular  acceleration.  The 
heading  of  the  observer' relative  to  thd  axis  of  rotation  of  the  centrifuge  does 
not  affect  the  duration  of  the  oculogyral  illusion.  The  increased  magnitude  of 
the  linear  acceleration  component  experienced  when  the  seating  radius  was  increas¬ 
ed  from  2  feet  to  17  feet  did  not  affect  the  duration  up  to  centrifuge  speeds  of 
8  r.p.m.  (maximum  angle  0  *  20  degrees).  The  increase  in  magnitude  of  the  linear 
acceleration  component  with  increase  in  centrifuge  speed  beyond  8  r.p.m.  becomes 
increasingly  disruptive  of  performance,  as  oculogravic  effects  become  dominant. 

The  sign  of  the  acceleration  i.e.,  positive  and  negative  acceleration,  most 
probably  does  not  influence  the  duration.  (Author) 
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Graybiel,  A.  &  J.  I.  Niven  1956  THE  OCULOGRAVIC  ILLUSION;  A  SPECIFIC  PER¬ 
CEPTUAL  RESULTANT  OF  STIMULATION  OF  THE  OTOLITH  ORGANS. 

(U.S,  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  NM  001 
110  100,  Report  No.  40. 
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Graybiel,  A.  1956  THE  1MPORTA.NCE  OF  THE  OTOLITHIC  ORGANS  IN  MAN  BASED 
UPON  A  SPECIFIC  TEST  FOR  UTRICULAR  FUNCTION. 

Ann .  Otol .  Rhin .  &  Laryng.  65:470-487,  June  1956. 
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Graybiel,  A.  &  J.  I.  Niven  1956  PERSISTENCE  OF  THE  ADTOKINETIC  ILLUSION  IN 
PERSONS  WITH  BILATERAL  IN JUKI  OR  DESTRUCTION  OF  THE  LABYRINTH  OF  THE  INNER 
EAR. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Ela.)  ProJ.  MR 005. 13-6001. 1 
.41,  12  July  1956. 

ABSTRACT:  In  the  absence  of  angular  acceleration,  the  sensory  elements  in  the 
cupulae  might  be  stimulated  in  random  fashion  by  weak  currents  in  the  endolymph. 
Experiments  are  descirbed  in  which  this  possibili^  was  explored  through  the  use 
of  Subjects  with  bilateral  labyrinthine  injury. 

It  was  found  that  the 'sensory  organs  of  die  inner  ear  are  not  essential  for 
perception  of  the  autokinetic  illusion.  Responses  made  by  the  subjects  fell 
within  the  normal  range,  but  this  is  not  proof  that  inner  ear  organs  have  no 
influence  on  perception  of  the  autokinetic  phenomenon. 
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Graybiel,  A.,  &  R.  C.  Woellner  1957  THE  PERCEPTION  OF  VERTICAL  IN  THE 
PRESENCE  OF  INCREASED  ACCELERATIVE  FORCES.  (Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Pfoj .  MR005 . 13-6001 . 1 .45 . ,  31  Oct.  1957 
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Graybiel,  A,  1958  ORIENTATION  IN  SPACE  WITH  PARTICULAR  REFERENCE  TO  VESTIBULAR 

FUNCTIONS  (Presented  at  International  Symposium  on  Submarine  and  Space  Medicine 
New  London,  Connecticut,  1958) 
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Grayoiel,  A.,  &  R.  C.  Woellner  1958  A  NEW  AND  OBJECTIVE  METHOD  FOR  MEASURING 
OCULAR  TORSION.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 

Proj.  MR005. 13-6001. 1.46.,  15  May  1958 
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Graybiel,  A.,  R.H.  Holmes,  D.E.  Beischer  et  al.  1959  AN  ACCOUNT  "TF  EXPERIMENTS 
IN  WHICH  TWO  MONKEYS  WERE  RECOVERED  UNHAR.MED  AFTER  BALLISTIC  SPACE  FLIGHT 
Aerospace  Medicine  30(12):  871-931,  Dec.  1959 


ABSTRACT:  An  account  has  been  given  cf  two  experiments  in  which  three  monkeys 
were  carried  in  Jupiter  missiles  300  miles  into  space.  In  the  first,  a  squirrel 
monkey  survived  in  good  condition  till  a  mishap  occurred  to  the  vehicle  re-entry. 


.  638  . 


In  the  second,  an  American-born  rhesus  and  a  squirrel  monkey  were  recovered 
uninjured.  Details  have  been  furnished  covering  the  construction  of  the  bio¬ 
capsules,  the  provisions  for  a  closed  life  support  environment,  the  equipment 
and  arrangements  for  monitoring  the  responses  of  the  monkeys,  and  the  experimental 
findings. 
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Graybiel,  A.,  B.  Clark,  &  J.  J.  Zarriello  1959  OBSERVATIONS  ON  HUMAN  SUBJECTS 
LIVING  IN  A  "SLOW  ROTATION  ROOM"  FOR  PERIODS  C?  TWO  DAYS:  CANAL  SICKNESS. 
(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Project 
MR005. 13-6001. 1.49.,  10/15/59;  ASTIA  AD-232  510 
See  also  Arch.  Neurol.  3:55-73,  1960 


ABSTRACT:  This  study  was  designed  to  investigate  the  consequences  of  prolonged 
constant  rotation  of  human  subjects  living  ii;  a  slow  rotation  roor,.  Five  health> 
subjects  and  one  control  subject  were  subjected  to  rotations  varying  from  1.71 
rpm  to  10.0  rpm  for  periods  of  two  days  each.  During  each  run  they  engaged  in 
a  series  of  tasks  designed  to  serve  as  stressors  and  at  the  same  time  give  some 
measure  of  their  performance  during  the  period  of  rotation. 

Under  the  experimental  conditions,  angular  acceleration  constituted  the  dominant 
stimulus,  while  the  small  centrifugal  force  played  an  unimportant  role.  Five 
normal  subjects  experienced  symptoms  which,  in  their  variety  and  prominence, 
seemed  to  be  out  of  proportion  of  the  mild  stimulus  condit-cp.  The  cardinal 
subjective  symptoms  were  headache,  dizziness,  sleepiness,  depression,  visual 
illusions,  and  nausea.  Cardinal  signs  were  pallor,  sweating,  difficulty  in  walk¬ 
ing,  oliguria,  and  vomiting.  In  some  instances,  particularly  at  the  higher 
rotational  velocities,  the  symptoms  were  so  severe  that  the  subject  was  unable 
to  carry  out  any  useful  task.  Adaptation  occurred  after  a  period  of  hrs.  to 
days,  and  the  symptoms  either  disappeared  or  were  reduced  in  severity.  Inasmuch 
as  the  s>Tnptoms  arose  directly  or  indirectly  as  a  result  of  stim.ulation  of  the 
semicircular  canals,  the  term  calan  sickness  appears  to  be  a  useful  designation. 

A  control  subject  with  loss  of  vestibular  function  reported  no  sensations  of 
rotation  nor  any  unpleasant  symptoms  whatsoever.  His  only  difficulty  was  in 
walking  due  to  centrifugal  force  at  the  higher  velocities. 

After-effects  following  the  forty-eight  period  of  rotation  were  usually  m.uch 
less ,  prominent  than  during  the  rotation  itself,  but  in  som.e  cases  the  symptoms 
were  quite  as  strong  as  they  were  during  rotation.  The  most  prominent  effects 
were  difficulty  in  walking  and  fatigue.  The  control  subject  showed  none  of 
these  symptoms.  (CARI) 
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Grayblel,  A.,  D,  E.  Beischer,  W.  C.  Hixson,  A.  J.  Moss,  &  D.  E.  Stullken  1960 

MEDICAL  ASPECTS  OF  THE  PROJECT  MERCURY  RECOVERY  PROGRAM.  (School  of  Aviation 
Medicine,  Pensacola,  Fla.)  SAM  P-14 


ABSTRACT:  This  report  deals  with  the  care  and  handling  of  the  astronaut  follow 
ing  impact  and  is  presented  in  two  parts.  Part  1  is  a  methodical  treatment  of 
the  principal  elements  in  medical  planning  of  the  recovery  program.  Part  II  is 
a  specific  plan  for  a  manned  flight  of  three  orbits. 
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Graybiel,  A.,  J.C.  Meek,  D.E.  Beischer,  &  A.J.  Riopelle  1960  OBSERVATIONS  OF 
CANAL  SICKNESS  AND  ADAPTATION  IN  CHIMPANZEES  IN  A  ’’SLOW  ROTATION  ROOM.” 

(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola  Air  Station,  Fla.) 

Proj.  MR005.13  6001,  Subtask  1,  Rept.  55,  Oct.  1960.  ASTIA  AD  260  748. 

ABSTRACT:  To  complement  the  studies  on  man  of  the  effects  of  varying  speeds 
of  constant  slow  rotation,  two  chimpanzees,  one  with  normal  and  one  with  disturb¬ 
ed  vestibular  function,  were  subjected  to  rotations  varying  from  1.9  to  10.0 
rpm  in  a  slow  rotation  room.  The  animals  were  observed  for  manifestations  of 
’’canal  sickness”  as  seen  in  man.  The  animals  were  further  studied  under  condi¬ 
tions  of  subcrltical  stimulation  for  two  days  to  ascertain  whether  adaptation 
would  occur.  The  usefulness  of  the  chimpanzee  as  an  experimental  animal  for 
studying  the  phenomenon  of  canal  sickness  was  discussed.  (Tufts) 
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Graybiel,  A.,  B.  Clark,  &  J.  J.  Zarriello  1960  OBSERVATIONS  ON  HUMAN  SUBJECTS 
UVING  IN  A  "SLOW  ROTATION  ROOM"  FOR  PERIODS  OF  TWO  DAYS:  CANAL  SICKNESS. 
Arch.  Neurol.  3:55-73,  1960 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research 
Project  MR005. 13-6001. 1.49.,  10/15/59;  ASTIA  AD-232  510 

ABSTRACT:  This  study  was  designed  to  investigate  the  consequences  of  prolonged 
constant  rotation  of  human  subjects  living  in  a  slow  rotation  room.  Five  healthy 
subjects  and  one  control  subject  were  subjected  to  rotations  varying  from  1.71 
rpm  to  10.0  rpm  for  periods  of  two  days  each.  During  each  run  they  engaged  in  a 
series  of  tasks  designed  to  serve  as  stressors  ad  at  the  same  time  give  some 
measure  of  their  performance  during  the  period  of  rotation. 

Under  the  experimental  conditions,  angular  acceleration  constituted  the  dominant 
stimulus,  while  the  small  centrifugal  force  played  an  unimportant  role.  Five 
normal  subjects  experienced  symptoms  which,  in  their  variety  and  prominence, 
seemed  to  be  out  of  proportion  of  the  mild  stimulus  condition.  The  cardinal 
subjective  symptoms  were  headache,  dizziness,  sleepiness,  depression,  visual 
illusions,  and  nausea.  Cardinal  signs  were  pallor,  sweating,  difficulty  in  walk¬ 
ing,  oliguria,  and  vomiting.  In  some  instances,  particularly  at  the  higher 
rotational  velocities,  the  symptoms  were  so  severe  that  the  subject  was  unable 


CO  carry  out  any  useful  cask.  Adapcacion  occurred  after  a  period  of  hrs .  Co 
days,  and  the  symptoms  either  disappeared  or  were  reduced  in  severity.  Inasmuch 
as  the  sjouptoms  arose  directly  or  indirectly  as  a  result  of  stimulation  of  the 
semicircular  canals,  the  term  calan  sickness  appears  to  be  a  useful  designation. 
A  control  subject  with  loss  of  vestibular  function  reported  no  sensations  of 
rotation  nor  any  unpleasant  symptoms  whatsoever.  His  only  difficulty  was  in 
walking  due  to  centrifugal  force  at  the  higher  velocities. 

After-effects  following  the  forty-eight  hr.  period  of  rotation  were  usually  much 
less  prominent  than  during  the  rotational  itself,  but  in  some  cases  the  symptoms 
'  were  quite  as  strong  as  they  were  during  rotation.  The  most  prominent  effects 
were  difficulty  in  walking  and  fatigue.  The  control  subject  showed  none  of 
these  symptoms .  (CARl) 
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Graybiel,  A.,  E.  Guedry,  W.  Johnson,  &  E.  R.  Kennedy  1960  ADAPTATION  TO 

BIZARRE  STIMULATION  OF  THE  SEMICIRCULAR  CANALS  AS  INDICATED  BY  THE  OCULO¬ 
GYRAL  ILLUSION.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
Research  Project  MR005. 13-6001,  Rept .  No.  53;  ASTIA  AD-244  936 
See  also  Aerospace  Medicine  32(4) : 321-327 ,  Apr.  1961 
See  also  (Army  Medical  Research  Lab.,  Fort  Knox,  Ky.)  Rept.  No.  464; 
ASTIA  AD-253  099 


ABSTRACT:  Four  healthy  male  subjects  19  to  23  years  of  age  were  exposed  to  tilt 
in  a  specially  constructed  chair  mounted  in  a  rotating  room  which  is  built  around 
the  center  of  a  human  centrifuge.  Determinations  of  the  course  of  the  adaptation 
to  the  oculogyral  illusion  are  reported.  Also  compared  are  the  effects  of  their 
voluntary  head  movements.  Information  obtained  appears  to  have  application  to  . 
anticipated  problems  in  manned  orbiting  satellites  and  to  any  rotating  installa¬ 
tion  where  personnel  will  be  exposed  to  angular  velocities  above  2.0  rpm. 

(AUTHOR) 
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Craybiel,  A.,  E.  Guedry,  W.  Johnson,  &  E.  R.  Kennedy  1960  ADAPTATION  TO 

BIZARRE  STDOJLfiTION  OF  THE  SEMICIRCUL.\R  CANALS  AS  INDICATED  BY  THE  OCULO- 
GYRi\L  ILLUSION.  (Army  Medical  Research  Lab.,  Fort  Knox,  Ky.)  Rept.  No.  464; 
ASTL\  AD-253  C99L 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Pro j . 

121005.13-6001,  Rept.  No.  53;'  ASTIA  AD-244  936 

See  also  A.erosDace  Medicine  32(4) :  32 1-32  7 ,  Apr.  1961 


ABSTR:\GT:  Four  healthy  male  subjects  19  to  23  years  of  age  were  exposed  to  tilt 
in  a  specially  constructed  ehair  mounted  in  a  rotating  room  which  is  built  around 
the  center  of  a  human  centrifuge.  Determinations  of  the  course  of  the  adaptation 
to  the  oculogyral  illusion  are  reported.  Also  compared  are  the  effects  of  their 
voluntary  head  movements.  Information  obtained  appears  to  have  application  to 
anticipated  problems  in  manned  orbiting  satellites  and  to  any  rotating  installa¬ 
tion  where  personnel  will  be  exposed  to  angular  velocities  above  2.0  rpm. 

(AUTHOR) 
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Graybiel,  A.  &  B.  Clark  1961  PERCEPTION  OP  THE  HORIZONTAL  OR  VERTICAL  WITH 
HEAD  UPRIGHT,  ON  THE  SIDE,  AND  INVERTED  UNDER  STATIC  CONDITIONS  AND  DURING 
EXPOSURE  TO  CENTRIPETAL  FORCE. 

(USN  School  of  Aviation  Medicine,  Pensacola  Air  Station,  Fla.) 

Proj.  MR005.13  6001,  Subtask  1,  Rept.  60,  15  Aug.  1961.  ASTIA  AD  266  066 
See  also  Aerospace  Medicine  33(2): 147-155,  Feb.  1962. 

ABSTRACT:  The  present  experiment  attempted  to  measure  the  accuracy  of  visual 
egocentric  localization  in  widely  different  body  (head)  positions  and  the  change 
in  localization  induced  by  a  change  in  direction  of  the  gravitational-inertial 
force  environment.  The  ability  of  five  healthy  subjects  to  set  a  luminous  line 
to  the  horizontal  while  in  the  dark  was  measured  with  head  upright,  on  the  side, 
and  inverted  both  under  static  conditions  and  during  exposure  to  centripetal 
force.  In  general,  the  findings  were  the  same  for  all  subjects  and  interindivid- 
ual  differences  did  not  affect  any  of  the  major  findings  significantly.  Under 
static  conditions  egocentric  visual  localization  was  quite  accurate  with  head  up¬ 
right,  inaccurate  with  head  inverted,  and  grossly  in  error  with  head  on  the  side. 
When  the  subjects  were  exposed  to  centripetal  force  with  a  change  in  direction 
of  force  making  an  angle  of  6  degrees  or  12  degrees,  the  oculogravic  illusion  was 
preceived  with  head  erect,  not  exhibited  with  head  inverted,  and  not , measurable 
with  head  on  the  side.  The  significance  of  these  finding  is  discussed  with  ref¬ 
erence  to  the  function  of  the  otolith  apparatus  and  other  factors.  (Author) 
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G  aybie’.  A.,  &  B.  Clark  1961  ESTD>UTE  OF  THE  HORIZONTAL  OR  VERTICAL  WITH 
HEAD  UP.IIGHT,  ON  THE  SIDE,  AND  INVERTED  UNDER  STATIC  CONDITIONS  AND  DURING, 
EXPOSURE  TO  CENTRIPETAL  FORCE.  (Paper,  32nd  Annual  Meeting  of  the  Aerospace 
Medical  Assoc.,  Palmer  House,  Chicago,  Illinois,  April  24-27,  1961) 


ABSTRACT:  The  observations  were  carried  out  on  five  subjects.  The  task  consist¬ 
ed  of  setting  a  luminous  line  in  the  dark:  (1)  before  rotation,  (2)  when  exposed 
to  centripetal  force  resulting  in  a  change  in  direction  of  force  relative  to  the 
subject  (angle  0  6°  or  12°),  and  (3)  after  cessation  of  rotation.  Seated  upright, 
the  estimations  of  the  horizontal  were  quite  accurate  before  and  after  rotation, 
while,  during  exposure  to  centripetal  force,  a  correction  was  regularly  made  in 
accord  with  the  change  in  angle  0  (oculogravic  illusion).  Lying  on  the  side  or 
with  head  inverted,  all  subjects  exhibited  gross  inaccuracies  in  setting  the 
line  under  static  conditions,  and  the  oculogravic  illusion  could  not  be  demon¬ 
strated  . 
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Graybiel,  A.,  E.  Guedry,  W.  Johnson  &  E.  R.  Kennedy  1961  ASAFTATION  TO  BIZARRE 
STIMULATION  OF  THE  SEMIC1RCT2AR  CANALS  AS  INDICATED  BY  THE  OCULOGYRAL 
ILLUSION. 

Aerospace  Medicine  32(4) : 321-327,  April  1961. 

See  also  (Army  Medical  Research  Lab.,  Ft.  Knox,  Ky.)  Rapt.  No.  464;  ASTIA 
AD  253  099 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Proj. 
MR005. 13-6001,  Rept.  No.  53;  27  July  1960.  ASTIA  AD  244  936. 

ABSTRACT:  Four  healthy  male  subjects  19  to  23  years  of  age  were  exposed  to  tilt 
in  a  specially  constructed  chair  mounted  in  a  rotating  room  which  is  built  around 
the  center  of  a  human  centrifuge.  Determinations  of  the  course  of  the  adaptation 
to  the  oculogyral  illusion  are  reported.  Also  compared  are  the  effects  of  their 
voluntary  head  movements.  Information  obtained  appears  to  have  application  to 
anticipated  problems  in  manned  orbiting  satellites  and  to  any  rotating  installa¬ 
tion  where  personnel  will  be  exposed  to  angular  velocities  above  2.0  rpm. 

(Author) 
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Graybiel,  A.  1962  AEROSPACE  MEDICINE  AND  PROJECT  MERCURY. 

Aerospace  Medicine  33(10) : 1193-1198.  Oct.  1962. 

ABSTRACT:  Broadly  considered,  the  medical  aspects  of  space  fall  into  such  well- 
known  categories  as  Selection  of  the  Astronaut,  Indoctrination  in  Life  Support 
Systems,  Medical  Care,  and  Periodic  Re-evaluation.  However,  in  Project  Mercury 
there  were  unusual  problems  to  take  into  account.  These  stemmed  from  the  (1) 
small  number  of  astronauts,  (2)  small  payload  (3)  characteristics  of  the  flight 
profile,  (4)  hostility  of  the  environment  aloft,  and  (5)  landing  on  water.  The 
problems  generated  by  these  factors  centered  around:  (1)  close  interrelationships 
between  medical  and  professional  fitness  of  the  astronauts,  (2)  ne?d  for  contin¬ 
uous  monitoring  of  the  physiological  responses  and  environmental  conditions 
during  flight,  (3)  medical  logistics  of  "recovery",  and  (4)  maximal  exploitation 
of  the  flight  for  scientific  purposes. 
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Graybiel,  A  &  others  1962  HUMAN  PEFwFORMANCE  DURING  TOO  WEEKS  IN  A  ROOM 

ROTATING  AT  THREE  RPM  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
Proj.  MR005. 13-6001,  Subtask  1,  rept.  no.  74,  28  Aug.  1962 
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Graybiel,  A.  1962  ORipiTATION  IN  SPACE,  WITH  PARTICULAR  REFERENCE  TO 

VESTIBULAR  FUNCTIONS.  In  Schaefer,  K.E.,  ed..  Environmental  Effects  on 
Consciousness .  (New  York:  The  MacMillan  Co.,  1962),  Pp.  64-72 


ABSTRACT:  ,ln  man  the  sensory  organs  in  the  vestibular  labyrinth  contribute 
little  to  orientation  in  space  if  comparison  is  made  with  the  otolith  apparatus 
in  fishes  and  the  semicircular  canals  in  birds.  Persons  who  have  lost  the 
function  of  these  vestibular  sense  organs  are  scarcely  handicapped  by  day  and, 
for  all  ordinary  activities,  are  little  handicapped  at  night.  Indeed,  the 
great  importance  of  these  organs  rests  in  the  fact  that  they  are  potentially 
capable  of  causing  disorientation.  This  may  result  from  pathological  factors 
or  from  circumstances  in  which  persons  are  exposed  to  unusual  patterns  of 
stimulation.  Such  patterns  may  be  encountered  in  flight,  and  the  conclusion 
is  reached  that  under  .certain  conditions  it  would  be  advantageous  to  the  space 
traveler  if  these  sensory  organs,  especially  the  semicircular  canals,  were 
non-functioning. 

DISCUSSION:  It  is  not  unreasonable  to  postulate  that  the  semicircular  canals 

and  otolith  apparatus  will  contribute  very  little  to  the  orientation  of  a 
traveler  in  space  and  may  prove  to  be  a  decided  handicap.  The  chief  difficult¬ 
ies  will  arise  from  the  visual  disorientation  and  canal  sickness  if  persons 
are  subjected  to  Coriolis  accelerations.  If  it  should  be  found  desirable  to 
generate  an  artificial  gravitational  field  by  means  of  rotation,  persons  with 
normal  semicircular  canals  would  suffer  unless  the  rate  of  rotation  was  very 
slow.  In  view  of  this  possibility  m.ore  studies  are  needed  with  regard  to 
screening  large  populations  to  determine  if  otherwise  healthy  persons  are 
relatively  insensitive  to  stimulation  of  the  canals,  to  determine  the  limits 
of  adaptation,  and  to  e-tplore  means  of  reducing  or  abolishing  the  function  of 
the  canals.  The  absence  of  this  function  would  not  handicap  the  person  aloft 
and  limit  him  very  little  under  all  ordinary  conditions. 

The  role  of  the  otolith  apparatus  is  less  well  understood  than  that  of  the 
semicircular  canals  but,  in  all  likelihood,  it  is  less  important  for  good  or 
bad  (Lansberg,  1958).  If  it  were  impossible  to  abolish  the  function  of  the 
canals  without  also  destroying  the  function  of  the  otolith  apparatus,  the  loss 
might  hs  appreciable  but  not  great .  (Author) 
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Graybiel,  A.,  &  W.  H.  Johnson  1962  A  COMPARISON  OF  THE  SYMPTOMATOLOGY  EXPER¬ 
IENCED  BY  HEALTHY  PERSONS  AND  SUBJECTS  WITH  LOSS  OF  LABYRINTHINE  FUNCTION 
WHEN  EXPOSED  TO  UNUSUAL  PATTERNS  OF  CENTRIPETAL  FORCE  IN  A  COUNTER-ROTATING 
ROOM.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  BuMed  Project 
MR005. 13-6001  Subtask  1,  Rept .  No.  70,  DRML  Pro j .  PCC-D50-93-10-71;  NASA 
Order  No.  R-47,  22  June  1962 


ABSTRACT:  Normal  subjects  and  deaf  persons  with  bilateral  labyrinthine^ defects 
were  exposed  to  unusual  patterns  of  linear  acceleration  in  an  attempt  to  disturb 
normal  functional  mechanisms  in  the  brain  stem.  Through  the  use  of  a  counter- 
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rotating  room  it  was  possible,  at  the  same  time,  to  avoid  angular  or  Coriolis 
accelerations.  Some  of  the  normal  but  none  of  the  labyrinthine  defective  subjects 
experienced  motion  sickness.  The  results  are  discussed  in  terms  of  the  etiologic 
role  of  the  vestibular  sensory  organs.  (AUTHOR) 
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Graybiel,  A.,  &  B.  Clark  1962  PERCEPTION  OF  THE  HORIZONTAL  OR  VERTICAL  WITH 
HEAD  UPRIGHT,  ON  THE  SIDE,'  AND  INVERTED  U.NDER  STATIC  CONDITIONS  AND  DURING 
EXPOSURE  TO  CENTRIPETAL  FORCE.  Aerospace  Medicine  33(2): 147-155,  Feb. 1962 
See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Rept .  No.  60; 
Proj.  No.  MR005. 13-6001;  NASA  Grant  No.  R-1;  ASTIA  AD-266  066 


ABSTRACT:  The  present  experiment  attempted  to  measure  the  accuracy  of  visual 
egocentric  localization  in  widely  different  body  (head)  positions  and  the  change 
in  localization  induced  by  a  change  in  direction  of  the  gravitat ional -inert ial 
force  environment.  The  ability  of  five  healthy  subjects  to  set  a  luminous  line 
to  the  horizontal  while  in  the  dark  was  measured  with  head  upright,  on  the  side, 
and  inverted  both  under  static  conditions  and  during  exposure  to  centripetal 
forc*^ .  In  general,  the  findings  were  the  same  for  all  subjects  and  interindivid 
ual  differences  did  not  affect  any  of  the  major  findings,  significantly.  Under 
static  conditions  egocentric  visual  localization  was  quite  accurate  with  head 
upright,  inaccurate  with  head  inverted,  and  grossly  in  error  with  head  on  the 
side.  When  the  subjects  were  exposed  to  centripetal  force  with  a  change, in 
direction  of  force  making  an  angle  of  6  degrees  or  12  degrees,  the  oculo^ravic 
illusion  was  perceived  with  head  erect,  not  exhibited  with  head  inverted 
measurable  with  head  on  the  side.  The  significance  of  these  findings  is 
witii  reference  to  the  function  of  the  otolith  apparati’.s  and  other  factorsi 
(AUTHOR) 
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Graybiel,  A.,  &  B.  Clark  1963  KEASURE>±hTS  OF  THE  OCULOGRAVIC  ILLUSIO 
HEALTHY  SUBJECTS  AND  IN  PERSONS  WITH  BILATERAL  VESTIBULAR  DEFECTS  WI 
NOTE  ON  ITS  USEFUL:.T:SS  as  a  SPECIFIC  I.NDICATOR  OF  OTOLITH  FUN’CTION . 
34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler-Hi 
Hotel,  Los  Angeles,  Calif.,  April  28  -  May  2,  1963) 

ABSTRACT:  Experiments  on  a  human  centrifuge  were  carried  out  with  nine  nc 
subjects  and  ten  bilateral  labyrinthin?  defective  deaf  persons  who,  becaus 
otolith  function  was  unknown,  were  referred  to  as  OFU  subjects.  Particula 
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was  takeri  to  ensure  that  conditions  were  favorable  for  perception  of  the  oculo- 
gravic  Illusion  which  has  been  defined  as  an  apparent  movement  and  displacement 
of  the  visual  field  when  a  person  is  exposed  to  a  change  in  direction  of  the 
gravitational  inertial  force  environment  relative  to  himself.  The  subject’s 
task  was  to  observe  a  line  of  collimated  light  in  the  dark,  report  whether  he 
perceived  any  apparent  motion,  and,  if  the  line  appeared  to  be  displaced  from  the 
ho^^zcntal,  to  restore  it  to  that  position.  Findings  in  the  normal  subjects 
were  remarkably  uniform;  tables  or  curves  based  on  mean  values  of  the  group  were 
characteristic  for  all.  In  the  OFU  subjects  inter-  and  intro individual  variances 
were  so  great  that  it  was  difficult  to  combine  the  results;  therefore,  the 
findings  had  to  be  summarized  on  an  individual  basis.  Moreover,  there  was 
evidence  of  learning  in  the  OFU  subjects  which  tended  to  complicate  interpretation 
of  the  results.  The  usefulness  and  limitations  of  this  test  as  an  indicator  of 
otolith  function  are  pointed  out. 
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Grayfer,  G.R.  &  A. I.  Bykhovskiy  1936  PROPHYLAXIS  OF  ANKLE  INJURIES  IN 
PARACHUTE  JUMPERS 

SovGtskaya  khirurigiya  (Moscow)  7:  115-118. 
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Great  Britain, Ministry  of  Supply  DYNAMIC  LOADS  IN  AIRPLANES  UNDER  GIVEN 
IMPULSIVE  LOADS  WITH  PARTICULAR  REFERENCE  TO  LAiNDINGS  AND  GUST  LOADS 
ON  A  LARGE  FLYING  BOAT.  Research  memorandum  2221. 
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Greaves,  F.C.,  Draeger,  Brines,  Shaver,  &  Cary  1943 
STUDY  OF  underwater  CONCUSSION. 

U-S.  Nav.  ^d_.  Bull.  41:339-352,  March  1943. 


AN  EXPF.RIMENTAL 
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Greeley,  P.  0.,  H.  Jorgenson,  W.  G.  Clark,  D.  R,  Drury  &  J.  ?.  Henry.  1945 
EFFECT  OF  ANOXIA  CN  G  TOLERANCE. 

(Natl.  Res,  Council,  Div.  Med,  Sci.,  Comm,  on  Aviat.  Med.,  Washiiigton,  D.C,) 
CAM  Rept.  No.  480,  22  Oct.  1945. 


1945  EFFECT  OF  AKOXIA  ON  MAN'S  TOLERANCE  TO  POSITIVE 


Greeley,  P.  0.  et  al. 

ACCELERATION. 

(National  Research  Council,  Comnittce  on  Aviation  Med.,  Washington,  D.C.) 

CAM  Rept.  no.  500,  30  December  1945. 

ABSTRACT:  Ten  centrifuge  trained  subjects  were  subjected  to  positive  accelera¬ 
tion  on  a  centrifuge  which  attained  maximum  acceleration  at  the  rate  of  3  g's 
per  second  and  which  maintained  maximum  acceleration  for  15  seconds.  A  total 
of  30l  runs  were  made.  The  inherent  g  tolerance  of  each  subject  was  determined 
before,  during,  and  after  anoxia.  Each  determination  was  repeated  in  the  same 
manner  on  2  or  3  different  occasions.  The  g  tolerance  was  determined  by  recorded 
responses  to  visual  and  auditory  signals  and  by  changes  in  ear  opacity  (blood 
content  of  the  ear).  The  g  ranged  from  amgnitudes  which  caused  no  visual  sy;..p- 
tons ,  to  those  causing  blackout.  Anoxia  was  induced  by  breathing  a  gas  mixture 
containing  11.57.  oxygen  and  88. 5Z  nitrogen  until  a  steady  state  was  reached  of 
Millikan  oximeter  readings  (ca.  15  minutes),  and  maintained  during  the  centrifuge 
tests.  All  subjects  were  at  low  oxygen  tensions  for  30-40  minutes.  Return  to 
normal  was  effected  by  breathing  room  air  again  for  ca.  15  minutes, 

Altiiough  oxyhemoglobin  saturation  was  reduced  to  an  average  of  64^  (range  59  -  757.), 
as  determined  by  oximetry  and  Van  Slykes,  there  was  no  significant  decrease  in 
g  tolerance  (average  0.1  g;  maximum  for  blackout  in  any  one  case,  0.4  g) . 

The  results  support  and  extend  those  reported  by  Gauer.  (Fed.  Proc.  5(1): 35) 
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Green,  C.D.,  B.E.  Welch,  W.L.  Brown,  L.E.  Lamb,  P.C.  Tang,  D.B.  Gisler  et  al 
1961  STLDIES  OF  ESCAPE  FROM  BALLISTIC  SPACE  I'EHICLES .  I.  BIOISDICAL 
EVALUATION.  II.  INSTRUMENTATION.  (School  of  Aerospace  Medicine, 
Brooks  AFB,  Texas)  Rept.  61-29,  Apr.  1961.  ASTIA  AD-254  C6 5. 


ABSTRACT:  Biomedical  information  on  primates  successfully  flown  through 

programmed  escape  profiles  was  obtained  in  conjunction  with  the  NASA  project 
Little  Joe.  Animal  response  during  acceleration,  deceleration,  re-entrv. 
and  water  impact  demonstrated  survivability.  Also  recorded  and  evaluated ’were : 
(a)  environmental  data  (i.e.,  relative  humidity,  total  gas  pressure,  C9  partial 
pressure,  an-  gas  temperature) ;  (b)  physiologic  data  (i.e.,  respiratory  rate 
pulse  rate,  and  cardiac  rhythm  from  ECG  traci.ngs);  (c)  psychomotor  performance 
data;  and  (d)  oculomotor  movement.  These  experiments  substantiate,  under 
actual  flight  conditions,  physical  and  biologic  design  criteria  for  biopacks, 
physiologic  sensor  res ponse , '  and  performance  criteria  during  all  phases  of  the 
ballistic  trajectory  and  recovery  operations  from  an  impact  area.  (Authors) 
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Green,  D.  M.  1943 
•I.  Aviation  .Med , 


AIRSICKNESS  IN  BOMBER  CREWS 
14  :  366. 
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Greer.,  H.  D.  1943  AVIATION  PHYSIOLOGY.  III. 
Clin.  Bull.  West.  Res,  Unlv.  7:25-27,  1943. 


ACCELERATION. 
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Green,  H.  D.  1944  AVIATION  PHYSIOLOGY  WITH  PARTICULAR  REFERENCE  TO  THE 
ClRCUbMION. 

In  0.  Glasser,  ed..  Medical  Physics  (Chicago:  Year  Book  Publishers,  Inc., 
1955)  I,  22-26. 
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Green,  1.  D.  &  B.  F.  Burgess  1961  SOME  OBSERVATIONS  OF  THE  EFFECTS  OF  100 
PER  CENT  OXYGEN  AND  POSITIVE  ACCELERATION  ON  R.A.F.  AIRCREWS. 

(Paper  32nd  Annual  Meeting,  Aerospace  Medical  Association,  24-27  April  1961, 
Chicago,  111.) 

ABSTRACT:  A  set  of  symptoms  experienced  by  aircrew  following  flights  during 
which  they  have  been  subjected  to  high  levels  of  positive  acceleration  whilst 
breathing  100  per  cent  oxygen  has  been  recognized  by  the  Royal  Air  Force  for 
several  years.  The  incidence  of  this  syndrome  amongst  pilots  is  given.  Radio¬ 
graphs  of  the  chest  taken  after  flight  and  the  effects  of  the  disorder  upon  lung 
volume  are  described.  The  significance  of  these  effects  is  discussed  together 
with  the  need  for  further  experimentation  and  the  form  that  this  should  take. 
(Aerospace  Med.  32(3); 232-233,  March  1961) 
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Green,  I.  D.  1961  RESPONSE  OF  THE  HUMAN  RETINAL  ITSSELS  TO  POSITIVE  PRESSURE 
BREATHING.  Aerospace  Medicine  .32 (5): 407-41 1 ,  May  1961 

ABSTRACT:  Photographs  of  the  human  retinal  vessels  have  been  taken  during  posi¬ 

tive  pressure  breathing  at  a  pressure  of  60  nm.  Hg  without  counterpressure  to  the 
eyes,  and  examined.  Evidence  is  put  forward  to  suggest  that  under  these  circum¬ 
stances  there  is  little  likelihood  of  intra-ocular  adequately  supported  by  the 
accompanying  increase  in  tension  of  the  intra-ocular  fluid.  (AUTHOR) 
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Green,  I.  D.,  &  B.  F.  Burgess  1962  AN  INVESTIGATION  INTO  THE  MAJOR  FACTORS 
CONTRIBUTDJG  TO  POST  FLIGHT  CHEST  PAIN  IN  FIQITER  PILOTS.  (RAF,  Institute 
of  Aviation  Medicine,  Farnborou-h)  FPRC  Rept.  No.  1182,  Jan.  1962 
ASTIA  AD-283  051 

A3STR.\CT:  A  field  trial  is  described  which  investigated  the  part  played  by  each 
of  three  factors  (level  of  applied  acceleration,  breathing  of  lOOX  oxygen,  wear¬ 
ing  an  anti-g  suit)  in  the  production  of  a  post-flight  syndrome  (characterized  by 
cough,  chest  pain,  limitation  of  inspiration)  experienced  by  fighter  pilots.  Chest 
x-rays  were  taken  and  lung  volume  measurements  made  of  six  pilots  before  and  after 
flight  in  Hunter  Mark  6  aircraft.  The  results  of  the  test  and  symptoms  experienced 
by  these  pilots  led  to  the  conclusion  that  all  three  factors  under  investigation 
contributed  to  the  syndrome.  The  possible  pathological  changes  that  may  have 
taken  place  during  the  flights  are  discussed  together  with  the  likelihood  of  any 
ill  effects  such  changes  might  produce.  (AUTHOR) 


2,146 

Green,  W.D.  Jr.,  T.B.  Smith,  and  P.  Felsenthal. 

MEASUREMENT  FOR  INERTIAL  GUIDANCE  TESTING. 

Boston,  Mass.)  ASTIA  AD-266  737 

ABSTRACT:  Two  practical  solutions  are  advanced  to  the  problem  of  measuring  the 
velocity  of  the  center  of  gravity  of  a  rocket  sled  to  1  part  in  10  to  the  5th 
power  over  a  speed  range  of  200  to  -5,000  ft/sec.  Solutions  are  based  on  a 
combined  space-time/accelerometer  system.  The  characteristics  of  the  systems 
and  the  manner  in  which  they  meet  the  requirements  are  discussed  and  a  program 
is  outlined  whereby  either  system  may  be  introduced  as  the  standard  velocity 
measuring  system  for  the  sled  test  facility  at  the  Air  Force  Missile  Development 
Center.  In  reaching  the  conclusion  that  the  combined  space-time/accelerometer 
system  is  the  optimum  solution,  other  methods  were  investigated.  Results  of 
these  studies  of  direct  physical  methods,  as  well  as  methods  from  which  velocity 
may  be  inferred,  are  discussed.  None  of  the  methods  examined  was  found  to 
offer  a  satisfactory  solution  to  the  problem  at  hand.  It  is  pointed  out  that 
quality  of  instrumentation  must  be  paramount  in  developing  any  velocity  ' 
measuring  system  and  no  amount  of  statistical  operations  with  the  data  can 
compensate  for  data  of  poor  quality.  (Author) 


1961  PRECISION  VELOCITY 
(Allied  Research  Assoc.,  Inc., 
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Greenberg,  S.  1957  Ul.’DERWATER  ESCAPE  PROGRAM  F9F-4  AIRPLANE  LOW- 
LEVEL  DROP  TESTS,  KEY  WEST  -  August  1957 

(U.  S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-ED-5720. 
25  Sept.  1957  ASTIA  AD  408  135. 


ABSTRACT;  An  attempt  was  made  to  investigate  and  critically  analyze  Che 
parameters  involved  in  pilot  escape  from  present  day  fighter,  attack  and 
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trainer  type  aircraft  during  a  crash  at  sea  incident  to  aircraft  carrier 
operation.  This  report  covers  the  basic  research  data  pertinent  to  pilot 
underwater  egress  obtained  during  August  1957,  by  crashing  3  navy  service 
F9F-4  aircraft  into  approximately  22  fathoms  of  water  off  the  shores  of 
Key  West,  Florida.  A  sinking  rate  of  7.5  feet  per  second  is  the  maxiojua 
attained  in  this  series  of  tests.  The  plastic  canopy  bubble  on  this 
particular  aircraft  would  not  withstand  differential  pressures  in  excess 
of  16  psi. 
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Greenberg,  S.  H.  1958  UNDERWATER  ESCAPE  PROGRAM. 

AIRPl/.NE  50-FOOT  DROP  TEST,  KEY  WEST,  FLORIDA  - 
(Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 

No,  3;  25  Aug.  1958.  ASTIA  AD  231  439. 

ABSTRACT:  The  results  of  a  50-foot  free-fall  drop  test  of  an  F86D-11  airplane 
striking  the  water  in  a  flat  attitude  from  the  YD-203  yard  derrick  at  the  U.  S. 
Naval  Air  Station,  Key  West,  Florida,  on  25  March  1958,  have  been  compiled  and 
presented  in  this  report.  Physiological  effects  of  impact  accelerations  and 
underwater  canopy  implosion  on  an  anthropometric  dummy  and  shock  damage  to  the 
airframe  are  discussed.  As  would  be  expected,  damage  caused  by  the  implosion 
was  localized  at  the  pilot  and  pilot  seat.  Seat-to-head  forces  were  in  excess 
of  the  trheshold  values  for  vertebral  damage.'  Additional  tests  are  recommended. 

The  aircraft  exhibited  the  characteristic  return- to- surface- after- impact  behavior 
and  verified  a  basic  assumption  underlying  previous  tests  (i.e.,  that  sink  rate 
is  substantially  independent  of  initial  impact  velocity). 


DESCRIPTION  OF  F86D-11 
25  MARCH  1958.  , 

NADC-ED-5816;  Interim  Rept. 
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Greenburg,  Sidney  H.  1958 

UNDERWATER  ESCAPE  PROGRAM.  DESCRIPTION  OF  F86D-11  AIRPIANE  50-FOOT 
DROP  TEST  KEY  WEST,  FLORIDA 

(Naval  Air  Development  Center,  Johnsville,  Pa.) 

Rept.  no.  NADC-ED-5816  March  ASTIA  AD  231  439 

ABSTRACT:  Tests  were  performed 'to  determine  (1)  the  effect  of  high-velocity 
vertical  entry  on  the  sinking  time  of  aircraft  in  water;  (2)  the  structural 
damage  sustained  by  the  aircraft  on  impact;  and  (3)  the  physiological 
shock  the  pilot  suffers  when  subjected  to  water  collisions  of  this  nature. 
Damage  resulting  from  implosion  of  the  canopy  due  to  dept  pressure  and 
the  accompanying  physiological  implications  are  also  discussed.  Shock 
loadings  sustained  by  the  anthropometric  dummy  in  the  F86D011  aircraft 
reached  a  peak  acceleration  of  62g,  with  values  well  above  25g 
for  30  msec.  This  shock  loading  was  greater  than  that  sustained  by 
any  other  part  of  the  airframe  when  the  complete  system  was  subjected  to 
the  50-foot  fall.  The  acceleration  was  a  rate  of  onset  of  approximately 
6000  g/sec  which,  at  the  g  loading  and  duration  of  sustained  shock. 
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represents  values  veil  above  the  threshold  of  vertebral  damage,  signifying 
a  high  expectancy  for  extensive  spinal  injury.  The  opening  in  the  canopy 
resulting  from  the,  implosion  appeared  to  be  large  enough  to  permit  egress 
of  the  pilot  and  his  equipment  from  the  cockpit.  Only  19  sec  were  required 
from  entry  to  submersion.  The  ihcrease  in  the  rate  of  submergence  in  the 
latter  test  must  have  been  contributed  by  the  higher  entry  velocity,  accom¬ 
panied  by  greater  water  penetration  of  aircraft,  and  by  extensive  impact 
damage  which  destroyed  watercightness  and  buoyancy  of  the  airframe.  (See  also 
AD-231  389)  (ASTIA) 
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Greenewald,  R.E.,  R.J.  Taylor  and  J.  Lew  1949  EFFECTS  OF  AIRPLAI.'E 
DESIGN  ON  ACCELERATIONS  EXPERIENCED  IN  SUPERSONIC  FLIGHT. 

(Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  New  York) 

Report  No.  BC-531-S-11,  ASTIA  ATI-90379 


ABSTR-'.CT;  Accelerations  and  decelerations  resulting  from  flight  maneuvers, 
atmospheric  disturbances  and  power  failures  during  supersonic  flight  are 
presented  as  individual  problems.  General  sobitions  of  some  problems  have 
been  combined  with  the  human  tolerance  to  acceleration  and  show  the  limit  of 
conditions  resulting  from  the  participation  of  a  pilot  or  crew  in  such  conditions 
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Greenfield,  A.  D.  M.  1945  EFFECT  OF  ACCELERATION  ON  CATS,  WITH  AND  WITHOUT 
WATER  LMMERSION. 


ABSTRACT:  Forty  cats,  anaesthetized  with  chloralose,  were  centrifuged  to  product 
accelerations  up  to  20  G  in  the  head-tail  axis  m.easured  at  the  heart.  Continucus 
recorcs  of  acceleration  and  of  arterial,  right  auricular  and  intrapleural 
pressures  were  obtained.  Without  water  immersion,  arterial  pressure  showed  an 
abrupt  fall  with  onset  of  acceleration,  reached  zero  at  the  head  level  at  3-4  G, 
and  remained  approximately  constant  during  1  min.  runs.  Right  auricular  pressures 
fell,  but  this  was  partly  offset  by  the  fall  in  intrapleural  pressure.  Following 
the  run,  the  auricular  pressure  returned  to  its  resting  value,  but  the  arterial 
pressure  rose  for  1-3  m.in .  to  a  he  ight  grea"  1  y  exceeding  the  resting  value, 
luxversion  in  water  at  cody  tem.perature  to  levels  lower  than  4  cm.  below  the  cardiac 
apex  made  little  difference  to  the  response,  but  with  the  water  level  at  the 
cardiac  apex  it  required  an  acceleration  of  about  10  G  to  reduce  the  arterial 
pressure  to  zero  at  the  head.  After  the  first  10  sec.  of  the  run,  arterial  pres¬ 
sure  showed  an  increase  of  6C-80  mm.  Hg,  which  was  abolished  by  carotid  sinus 
denervation.  Wnen  this  compensation  had  occurred,  it  re ^Tre d ""IT-^TTG'T^o^r e diTce 
arterial  pressure  to, zero  at  the  head,  correspending  to  a  pressure  of  about  300 
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.tim.  Hg  at  the  heart.  The  right  auricular  pressure  showed  only  a  slight  rise  dur¬ 
ing  the  run.  Following  the  run  the  arterial  pressure  rose  above  the  resting 
v.aluc  for  1-3  min.  by  an  amount  proportional  to  the  compensation  occurring  during 
t.’.c  run.  This  rise  was  also  abolished  by  carotid  sinus  denervation. 

Raising  the  water  level  above  the  cardiac  apex  gave  only  slight  further  improve¬ 
ment  of  the  arterial  pressure  response,  but  the  right  auricular  pressure  showed 
a  greater  rise  during  the  run. 

Respiration  was  slowed  and  became  shallow  with  occasional  gasps  in  the  non- 
immersed  animals,  but  was  well  maintained  in  the  water-immersed  animals  up  to 
16  G. 

Following  exposure  to  15-20  G  with  water  immersion  for  several  half-minute 
runs,  death  frequently  occurred,  and  subendocardial  haemorrhages  were  observed 
in  the  left  ventricle.  (J .  of  Physiology  104:5P-6P,  10  Feb.  1945) 
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Greenhouse,  S.  C.,  6  B.  Reznek  1961  CALIBRATION  OF  ACCELEROMET^'SYSTE>SS 
In  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
Meeting,  April  5,  6,  7,  1961,  Washington,  D.  C.  (Mt .  Prospect,  Ill.: 

Institute  of  Environmental  Sciences,  P.  0.  Box  191)  pp .  595-603 

CONCLUSIONS:  It  is  our  opinion  that  not  enough  emphasis  has  been  placed  upon 
system  caliurations ,  as  contrasted  with  calibrations  which  combine  the  individual 
errors  of  the  major  units  that  comprise  the  system. 

In  trying  to  improve  his  instrumentation,  one  of  course  should  carefully  examine 
all  its  elements  until  he  is  convinced  that  the  individual  units  are  satisfactory 
for  his  real  needs.  Then  it  is  our  contention  that  his  attention  should  be  focused 
on  the  use  of  rather  rapid  but  sufficiently  accurate  system  calibrations,  such  as 
have  been  described  in  this  article.  (AUTHOR) 
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Greening,  C.  P.  1961  CORIOLIS  EFFECTS  ON  OPERATOR  MOVEMENTS  IN  ROTATING 
VEHICLES. 


ABSTRACT:  Rotation  of  manned  space  vehicles  has  frequently  been  considered  as 
a  means  of  providing  artificially  some  of  the  characteristics  of  a  gravity  field. 
The  relatively  high  rates  of  rotation  anticipated  in  moderate-sized  vehicles 
will  bring  into  prominence  a  class  of  phenomena  known  as  Coriolis  effects.  In 
this  paper,  the  magnitude  and  direction  of  the  forces  on  the  human  body  associated 
with  Coriolis  effects  are  studied  analytically  as  a  function  of  vehicle  spin 
rates,  bodily  movement  rates  and  the  orientation  of  vehicle  work  areas.  Relation¬ 
ships  among  the  pertinent  variables  are  expressed  parametrically,  and  also 
discussed  qualitatively.  Some  implications  for  work  Station  arrangement  are 
discussed.  (Aerospace  Medicine  32(3): 233,  March  1961) 
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Greening,  C.P.  1961  CORIOLIS  EFFECTS  ON  OPERATOR  MOVEMENTS  IN  ROTATING  VEHICLE 
(Paper  presented  at  32nd  annual  laeeting.  Aerospace  Medical  Association, 

24-27  April  1961,  Chicago,  Ill.) 

ABSTRACT:  In  this  paper,  the  magnitude  and  direction  of  the  forces  on  the  human 
body  associated  with  coriolis  effects  are  studied  analytically  as.  a  function  of 
vehicle  spin  rates,  bodily  movement  rates  and  the  orientation  of  vehicle  work 
areas.  Relationships  ai^'^ng  the  pertinent  variables  are  expressed  parametrically, 
and  also  discussed  qualitatively.  Some  implications  for  work  station  arrange¬ 
ment  are  discussed.  (Aerospace  Med..  33(5):579-582,  May  1962) 
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Gregg,  Lea  W.,  Richard  G.  Pearson,  and  Alfred  C.  Barnes,  Jr.  1961 
P?vEDICT10N  OF  DECREE  OF  INJURY  FROM  IMPACT  AND  DAMAGE  VARIABLES 
IN  LIGHTPLANE  ACCIDENTS 

(Aviation  Crash  Injury  Research,  Phoenix,  Ariz.) 

Rept.  no  AvCIR  61-1;  TREC  Tech.  rept.  no.  61-94  August 

ASTIA  AD  265  091L 


ABSTRACT:  Accident  severity  in  lightplane  accidents  can  be  described  by 
means' of  impact  variables  such  as  impact  velocity  and  angle  of  impact, 
or  by, ratings  of  the  resultant  damage  to  the  aircraft.  Both  kinds  of 
factors  may  be  useful  predictors  of  degree  of  injury  sustained  by  the 
occupant.  An  analysis  of  913  accidents  was  undertaken  to  determine  the 
extent  to  which  individual,  gross  accident  variables  predict  severity 
of  injury  as  measured  by  the  AvClE  Injury  Scale  and  by  the  pioportirn 
of  fatalities.  Damage  severity  ratings,  especially  AvClR’s  coiapoiite 
Accident  Severity  rating,  predicted  degree  of  injury  more  effectively 
th«.n  did  toe  primary  impact  variables.  A  composite  impact  severity  meas- 


primary  impact  variables  improved  prediction  but 
still  not  to  the  level  of  the  damgge  ratings.  The  need  for  an  adequate 
description  of  the  circumstances  surrounding  an  accident  event  in  terms 
of  the  physical  impact  conditions  is  emphasized  by  these  findings.  Both 
injuries  and  damage  to  the  aircraft  are  effects  of  an  accident.  What  is 
required  is  a  more  accurate  specification  of  their  causal  determinants. 
(AUTHOR) 
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Gregg,  L.  W.  &  R.  G.  Pearson  1961  FACTORIAL  STRXTURE  OF  IMPACT  AND 
D.A>SAGE  VARIABLE.^  IN  LIGHTPLANE  ACCIDENTS. 

Hum.  Factors  3(4) : 237-244,  Dec.  1961 


ABSTRA.CT:  This  paper  presents  "a  rational  analysis  of  the  relationships 
anonz  a  number  of  variables  associated  with  lightplane  accidents  together 
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with  an  empirical  evaluation  of  the  adequacy  of  the  logical  structure  for 
describing  such  accidents."  Some  of  these  variables  are:  impact  conditon-- 
velocity,  angle,  attitude,  terrain;  injury  to  occupant- -degree  and  location; 
damage  to  occupant's  structural  environment;  damage  to  cockpit  and  cabin; 
damage  to  other  structures.  A  factor  analysis  is  performed  on  the  data  from 
154  accidents.  Four  factors  which  describe  the  conditions  at  impact  are 
found;  the  relationship  between  injury  to  occupant  and  proximity  of  structural 
damage  is  demonstrated;  the  relationship  among  damage  variables  is  compared 
to  that  between  damage  and  impact  variables.  (Tufts) 
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Gregg,  Lee  W.,  and  Richard  G.  Pearson  1961 

FAC',OR  ANALYSIS  OF  LIC3iTPLANE  ACCIDENT  IMPACT  AND  DAMAGE  VARIABLES 
(  Aviation  Crash  Injury  Research,  Phoenix,  Ariz.) 

Rept  no.  AvCIR  61-6  TREC  TR  61-122  August 
ASTU  AD  266  410L 


ABSTR-’.CT:  A  conceptual  framework  through  which  accident  variables  are 
defired  and  certain  cause-and-ef fee t  relationships  are  established  is 
confirmed  through  application  of  the  technique  of  factor  analysis  to  a 
set  of  lightplar.e  accident  data.  Relationships  between  aircraft 
structural  damage  and  injury  to  the  occupant  were  seen  to  increase  as 
a  function  of  proximity.  Individual  measures  of  the  consequences  of 
impact  were  found  to  intercorrelate  higher  tljan  the  implied  cause-effect 
relations  from  impact  to  damage.  (AUTHOR) 
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Greig,  D.DJ^w.  1940  REPORT  ON  PRACTICAL  FILYIIG  TESTS  CARRIED  OUT  WITH  "SPECUL 
FLYING  SUIT"  (DESIGNED  BY  DR.  FRANKS)  BETWEEN  JUNE  1st  AND  JUNE  5th,  1940. 
SPlTFIliE  L.1090. 

(Naticanl  Research  Council,  Canada)  Rest.  No,  C-2830,  8  June  1940. 

ABSTRACT:  Flight  tests  were  carried  out  with  the  special  flying  suits  designed 
by  Dr.  Franks  in  a  Spitfire.  A  pilot  who  nonnally  "blacked-out”  between  3  to 
5  G's  was  able  to  make  manoeuvers  going  up  ^o  over  8  G  without  feeling  any 
effect  of  the  "blackout".  It  is  felt  Diat  the  principle  involving  the  design 
of  the  suit  is  sound  but  in  its  present  forml 

The  results  obtained  were  of  such  a  convinci^  nature  however,  that  further 
development  is  strongly  recommended. 
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Greiner,  T.  1956  THE  EFFECT  OF  A  VASOCONSTRICTOR,  METARAMINOL,  ON 
HUMAN  TOLERANCE  TO  ACCELERATION.  (Wright  Air  Development  Center,  Air 
Research  and  Development  Command,  Wright-Pat terson  AFB,  Ohio) 

WADC  TR  56-575.  Nov.  1956.  ASTIA  AD  110545. 


ABSTRACT:  Recent  manipulation  of  various  factors  in  human  acceleration 
uncovered  an  unexpectedly  large  improvement  in  tolerance,  the  reflex  circula¬ 
tory  adjustment  that  develops  when  acceleration  is  gradually  induced.  If  a 
similar  reflex  pattern  is  activated  by  a  drug,  some  of  the  improved  tolerance 
night  be  available  to  the  quickly  entered  acceleration  of  combat  flying.  In 
the  largest  practical  doses,  metaraminol  increased  g-tolerahce  an. average  of 
0.7  g-unit,  only  one -third  of  the  advantage  conferred  by  full  mobilization  of 
the  reflexes  with  slow  onset  acceleration,  and  far  less  than  that  provided  by 
the  standard  g-suit  in  rapid  onset'  acceleration. 
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Greiner,  T.  June 'l^4k  THE  ETFECT  OF  A  VASOCONSTRICTIVE  AGENT,  METARAMINOL, 

ON  HUMAN  TOLERANCE  TO  ACCELERATION.  J.  Pharmacol.  Exp.  Ther.117  (2):228-231 
See  also  WADC  TR  56-575,  Nov.  1956,  ASTIA  AD  110  545 


ABSTRACT:  Recent  manipulation  of  various  factors  in  human  acceleration  uncovered 
an  unexpectedly  large  improvement  in  tolerance,  the  reflex  circulatory  adjust¬ 
ment  that  develops  when  acceleration  is  gradually  induced.  If  a  similar  reflex 
pattern  is  activated  by  a  drug,  some  of  the  improved  tolerance  might  be  available 
to  the  quickly  entered  acceleration  of  combat  flying.  In  the  largest  practical 
doses,  metaraminol  increased  g-tolerance  an  average  of  0.7  g  unit,  only  1/3  of 
the  advantage  conferred  by  full  mobilization  of  the  reflexes  with  slow  onset 
acceleration,  and  for  less  than  that  provided  by  the  standard  g-suit  in  rapid 
onset  acceleration.  (DACO) 
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Gresser,  A.  1959 

SURGICAL  REr'iRT. 


THE  AI.RP1A.'.'E  DISASTE.'^  OF  6  FEBPXARY  1958  AT  .KUNICH-RIEM . 
Muenchen  Med  Wschr  101:1569-71;  contd.,  11  Sept.  1959 
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Gresser,  A.  1959  THE  AIRPL.a::E  DISASTER  0?  &  FEBRUARY  1938  AT  MUiaCH - RIE.-l . 
SURGIC.U.  REPORT.  Muenchen  Med  Wschr  101:lo06-9;  concl.,  18  Sept  1959 
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SLOW-ROTATION,  A  HL-MAN  ELVGINEERLN’G  PROBLEM  IN  THE 
NIKE-ZELS  GUIDED  MISSILE  SYSTEM.  (Institute  of  Environmental  Sciences 
Mt  Prospect,  Ill.)  Reprint  62-385  ’ 


ABSTRACT.  The  MiKE-ZEUS  Guided  Missile  system,  now  in  an  advanced  state  of 
development  for  the  Defjartmenc  of  the  Army,  was  designed  and  developed  by  Bell 
Telephone  Laboratories  under  a  Western  Electric  Company  prime  contract  from 
the  Army  Ordnance  Missile  Command. 


The  design  of  equipment  for  enhanced  service  ability  and  to  promote  personnel 
comfort  and  safety  in  rotating  environments  was  aided  by  the  application  of 
principles  evolved  through  the  study  of  human  factors.  Consultation  with  other 
agencies,  experimentation  in  the  test  chamber,  and  operational  experience  at 
both  White  Sands  and  Kwajalein  have  contributed  to  mitigation  of  a  difficult 
environmental  problem. 
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Grcther,  W.  F.  19^7  ACCELZR.'vTIO;:  (Gy 

In  "Survey  of  Display  Problems  in  the  Design  of  Aviation  Equipment/’ 

In  ?.  M.  Fitts,  cd  .  ,  ?s'.  cho  log  ica  1  Research  on  Eguipr.er.t  Design  (Air  Materiei 
Comr-and,  Wrig’nt -Patterson  AFB,  Ohio)  Rept  .  No.  19;  ATI-  125  983,  p.  31 

ABSTRACT;  As  the  accelerative  or  G  forces  encountered  in  maneuvering  aircraft 
are  increased,  resulting  in  d i.'.turbance  of  the  normal  distribution  of  blood  to  the 
brain  and  otr.cr  parts  of  the  body,  there  is  known  to  be  first  a  narrowing  of  the 
visual  field,  then  complete  loss  of  vision,  then  loss  of  hearing,  and  finally  loss 
of  consciousness.  Effects  are  sor.ev...at  different  for  positive  G  (head  to  foot) 
and  ror  negative  G  (foot  to  head).  Koran  tolerance  to  G  can  be  increased  som.e- 
what  by  the  G  suit  ana  by  voluntary  nuscuiar  contractions,  both  of  which  resist 
the  flow  of  blood  away  from,  t.ne  upper  part  of  the  body.  It  is  not  knoi/n  what,  if 
any,  losses  occur  in  sensory  and  interpretive  processes  at  G  levels  below  those 
necessary  to  produce  narrowing  of  the  visual  field.  Research  is  needed  to  show 
whether  or  not  such  losses  occur  and  whether  th-~e  is  a  selective  effect  on  differ¬ 
ent  perceptual  processes,  so  that  equipment  or  tactics  can  be  modified  if  necessary 
Results  also  may  have  important  implications  for  an  understanding  of  cerebral  func¬ 
tions.  (ALTLOR) 
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Grether,  W.  F. 
IN  SPACE. 
Medicine , 


1963  hTMuVN’  PERF'ORMANCE  CAPABILITIES  FOR  MILITARY  OPERATIONS 
(Paper,  Lectures  in  Aerospace  Medicine,  School  of  aviation 
Brooks  AFB,  Texas,  4-8  February  1963) 
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Gritfith,  C.  R.  1020  ‘  TIE  ORGANIC  EFFECTS  OF  R::Pt:ATEI)  BODILY  KOTATIO;;. 

J.  Exp.  Psyvhol.  3(1):15-A7. 

A3STkf\CT:  Af  trunin.»  is  repi-.t  tod  fru^n  d.iy  to  dny,  ihc  duration  of  the  afiLr- 

nystaj’r.us,  th.j  nunbor  of  ocular  r.jveinonts  made,  and  tbe  duration  of  tlie  apparent 
movement  rapidly  decrease.  The  rtijor  part  of  this  decrease  occurs  within  the 
first  few  days.  The  decr'’aoe  takes  place  not  only  from  day  to  day  liu:  also 
within  a  period  of  ten  trials  on  any  sinp.le  day.  The  amplitude  ot  the  ocular 
movements  and  the  number  of  movements  miule  per  second  also  decrease  as  re¬ 
petitions  increase.  Furthermore,  certain  other  organic  effects,  e;>  i'ec  ia  1 1  y 
those  known  as  past-pointin.; ,  decrease  in  the  same  s'cinner.  The  time  of  nystap.nius 
changes'  with  the  speed  of  rotation  and  with  tlie  number  of  revolutions  and  that  i; 
is  increased  when  tl'.e  chair  is  abruptly  halted.  As  to  other  conditions  under 
which  nystagmus  Wavios  in  degree  and  amount,  the . fol lowing  factors  mast  be 
considered;  (a)  the  time  of  day  during  whicli  rotation  is  carried  on;  (b)  the 
amount  and  num.bor  of  rest-intervals  between  turnings  and  between  series;  and  (c) 
the  general  organic  state  of  the  subj->ct.  Finally,  nystagmus  may  b>>  modified 
indirectly  by  'transfer.'  In  general,  •avestig.itors  found  the  org.jnic  effects 
of  rotation  to  be  highly  vart.ible  in  tl.cir  appearance  and,  moreover,  so  amenable 
to  practice  tuat  th.ey  may  entirely  disappear  within  a  relatively  short  time, 
provided  rotation  is  repe.ited  from  day  to  day. 
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Griffith,  C.  R.  1*124  A  NOTE  ON  THE  PERSISTENCE  OF  THE  "PRACTICE  EFFECT"  IN 
ROTATION  EXPERIMENTS. 

J  ■  Comp .  I’sycnn I  .  .  4;137*15'0,  April  1924. 

ArSTRACT:  Previous  studies  have  established  the  fact  that  a  f  tcr-nys  ta,  or 

pos t -rota t ion  nystagmus  decreases  rapidly  in  duration  and  in  the  amount  of 
movement  under  repeated  turnings.  From  this  study  the  following  tnferences  seem 
justified: 

1 .  ■ The  "practice  effect"  persists  for  fairly  long  periods  of  time.  Al¬ 

though  'he  effee'  -viy  not  b"  apparent  in  a  single  truning  after  a  long  interval, 
nevertheless,  the  timi-  taken  to  reduce  pos  t -ro  ta  r  ion  nystagr.us  in  a  secoiui  series 
is  notably  shorter  than  the  time  taken  in  the  1  practice  series. 

2.  When  all  tlie  conditions  of  rotation  arc  kept  constant  —  sa'’c  for  the 
number  of  turnings  —  the  practice  effect  is  found  to  modify  the  mental  and  bodily 
results  of  rotation  in  the  same  relative  way  regardless  of  the  nunher  of  turnings 

3.  Curves  built  upon  data  from  repeat  d  turning  bear  a  stiiking  resem¬ 
blance  to  the  traditional  learning  curve.  At  rate  the  "practice  effect" 
does  not  seem  to  be  a  simple  matter  of  fatigue  or  of  adaptation. 
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p. Irises  .  ir.e  inforr  at  l<>n  w.is  .i  s  scr.'.i  led  f  roii  recent  sources  and 
to  so;,.'  exi..:at  unpu!)  1  L;.  hed  .  The  ra  j-ir  '  I  op  i  e*.  include  isochan  ica  1  -  tHerr.a  1 
cons  ,ei' rat  ion  s  ,  cor.-.pos  ii  ion  of  the  atr.i  :  phe;  e.,  prop-erties  of  the  atmosphere, 
radiation  at  h  ip.h  altitudes,  cosmic  rays,  variation  of  g  with  height,  the 
earth's  nagnetic  iield,  temperatures,  pressures,  densities,  and  winds,  micro* 
n.eteoritss  and  meteorites. 
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Grigor'ev,  lu.  G.  1961  Oh  Td.T  PROCLEM  OF  TiIE  CHAR.‘.CTER  OF  TIE  DEVELOP: EUT 

0"  v:;c.-T.\TaV.;  rE/Tctioms  ih  suhjects  with  the  use  of  angular  accelerations 

CF  V/ollOUS  PTvT'ES  . 

In  Vestn.  0  tor  in  ol.-.  ring  23:76-31,  Nov. -Dec.  1961  (Russian) 
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Gritpi,  J.R.  1959  '  ENVIRONMENTAL  TEST  FACILITIES  AT  WRIGHT  AIR  DEVEL0P12NT 
CENTER  (Aeronautical  Accessories  Lab.,  Wright  Air  Developmanr  Center, 
Wright-Patterson  Air  Force  Base,  Ohio)  WADC  TN  59-369,  ASTLA  AD-232  476. 

AhSTIaiCT:  Environmental  test  facilities  operated  at  the  Wright  Air  Development 
Center  are  listed  and  pertinent  information  about  the  facilities,  including  the. 
speciment  load  capacity,  test  conditions,  manufacturer,  responsible  laboratory, 
location.  ,  Facilities  are  grouped  in  accordance  with  test  requirements  set  forth 
i“.  M'h  nR-'-;  (-irlt.Rp  hip’*’  ..wo...'.  •; 

low  temperature,  humidity,  altitude,  tempera ture-alti cuue ,  salt  spray,  fungus, 
sunshine sand  and  dust,  explosive  atmosphere,  vibration,  acceleration,  shock, 
and  several  miscellaneous'  environmental  conditions,  (Author) 
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Grinsced,  A.  D.  &  R.  K.  Ambler  1951  A  STUDY  OF  THE  DIURNAL  DISTRIBUTION 
Or  AIRC,u6r'.  ACCIDENTS  IN  NAVAL  AIR  TRAINING 
(DSN  Sell.  Av.  Mod,  Pensacola,  Fla.) 

Res.  Rept.  No.  NM  001  059.20.01,  15  April  1951 
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GriustcJ,  A.H.  .  Jr.  Uhl  EVAi.uATiO';  OF  ArxEmuTiO':  E;o;iKo;;:jE:rr  or  !'.-52/ 
'  CA:-!-77  VLAKili  r.Y.STi:M  li;  HIGH-SPEED,  LOW-LEVEL  CAPTIV-:  FLIGHT  (iTiOJECT 
ROUGH  RIDE)  (U)  •  (Air  .Force  Proving  Ground  Comi.and ,  Eglin  Alb)  Rept. 
No.  APGC  TDR  62-18;  ASTIA  AD  8^7. 
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Grishina,  M.  1960  OTVAZHIUYA*  IN  OUTER  SPACE  AGAIN. 

Medics tnskiy  Rabotntk.  (Moscow)  p.  3,  17  July  1960.  (translation) 

ABSTRACT:  Animal  training  is  described  for  a  feimle  rabbit  named  Zvezdochka, 

and  dogs  named  Malek  and  Otvazhnaya  (the  latter  of  whom  has  made  five  previous 
flights  into  Cjuter  space),  and  the  subsequent  space  flight  results  are  briefly 
given.  During  the  training  period  a  high-speed  centriiuge  was  utilized  and 
physiological  data  was  obtained  from  medical  devices  attached  to  the  animals. 
"The  centrifuge  is  set  at  a  definite  rate  of  rotating  motion.  The-"  effect  of 
C-forces  on  the  animal  organism  can  be  observed  on  the  screen  of  the  apparatus. 
Training  was  also  conducted  on  the  vibration  platform,  where  the  animals  were 
subjected  to  vibration  similar  to  that  expi..-r ienccd  in  a  rocket  flying  through 
space.  "During  the  actual  flight  cardiovascular  and  respiratory  observations 
were  r.ade  on  the  dogs  with  pulse  rate,  respiration,  arterial  pressure,  ant 
"cardiac  biocurrents"  being  recorded.  The  telem.etry  system  also  provided  in¬ 
formation  concerning  changes  in  muscular  tonus  daring  weightless  of  the  rabbit. 
"They  did  not  suffer  any  kind  of  injury;  mere  were  no  s.gns  of  even  slight 
hem.orrhages ..  No  serious  disturbances  in  physiological  functions  were  noted 
in  the  animals.  Otvazhnaya  and  Malek  feasted  on  beefsteak  and  Zvezdochka  ate 
radishes  with  fresh  grass". 
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Griswold,  R.  L.,  6  I.  Cr-iy  1956  COhDITIOhi.X  OF  FbMS  TO  TU.'IbLlhT,  TR.\l  LA  :.Y 

ELECTI'.UCOhV't' ]..S  1 VL  SHOCK  (Walter  P  td  ArT..y  InstitiJte  of  Research,  V.’ ,  .H.  i  i.gt  n  , 
D.  C.)  V.'RAIR  182-56;  rtSTlA  AD-lz5  ‘<25. 

ABSTRACT:  Rats  h.jve  been  made  relitively  re-isiant  to  tr.c-  L.chal  effect  ,  oi  r;.:..:'- 

ling  tr.'ium.a  by  a  previous  series  of  e  lec  t  roconvu  1  .s  i  ve  shucks  (ECS).  ECS  tau.-e, 

.m  inx.ediate  m.arlted  rise  la  the  plj.sma  concentration,  of  adrenaline  and  nor:.(:  ri  i.  a - 
line,  as  a  result  of  th.e  el.;ctrital  st  im.u  1  ,it  ion  of  the:  sym.pathet  ic  nervems  •.  \u.  t  <.  . 

Tlie  plasm.a  concentrations  of  adrenaline  .and  r.oradri  na  i  ino  ,  wliicii  are  elevated  ;  r. 
response  to  t  rauma ,  .  siiow  a  more  rapid  fall  after  te  rm.in.it  ion  of  trauma  in  the  ECS- 
conditioned  anim..il.s  than  in  the  controls.  Tl.ere  is  no  significant  alteration  in 
the  sensitivity  of  ECS -cond i c ioned  rats  to  to;<ic  doses  of  adrenaline  and  noradrena 
line.  (AUl’HOR) 
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Grriat,  R.  A.,  H.  W.  M.ii.Njun,  K.  t,.  [>•■>■  .u.ii  w.  I',  Vitnli.- 

ALT£;R>\T  ION’S  IN  MOTOR  ANO  Sl’iU'vNi'Cl.I  AR  ‘■'JOHSN  ISM..  IN 
CONCUSSION.  J.  PhyHi..  1  . 


i.  ♦  I  I  NC  I 
EaTLRIMJNIAL 


ClOU. 
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Grodsky,  M.A.,  and  G.W.  Levy  i9b3  HLII/vN  FACTORS  IN  SPACE  FLIGHT. 
(New  Jersey:  Pr.-ntlce-Hall ,  Inc.)  In  preparation,  .Spring,  19d3. 
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Groen,  J.  Ji,  &  L.  B.  W.  JonsWees  ,  1%8  TURNING  TEST  ’’ITU  SMALL  RI:GU,L\BLE 
STIMULI.  IV.  TTiE  CUPULOCRAM  OBTAINED  BY  SUBJLCIIVE  ANGLE  ESTL-IATION . 

J.  l.atynt^.  .ind  Otol  ■  62:236-240 
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Groen,,  J,  J,  1036  THE  S'EMIClRCoLA.R  CANAL  SYSTEM  OF  THE  ORGANS  OF  EQUILIBRIUM 
II. 

Phys .  in  Mod .  and  Btol .1(2):103-117. 

ABSTR/iCT;  The  vertebrates,  fishes,  reptiles,  amphibians,  birds  and  maTCoals  have 
all  the  same  fun Jamonta 1  construction  of  their  orga.\s  of  equilibrium,  although 
there  are  as  many  differences  in  final  shape  as  thoie  are  species.  Notwith¬ 
standing  these  differences  it  can  be  stated  that  the  common  base  of  the  organs  is 
always  recognizable.  This  paper  contains  a  detail. d  description  of  the  semi¬ 
circular  canal  system  of  the  organs  of  equilibrium.  The  author  describes  the 
function  of  the  otolith,  because,  being  the  oldest  vestibular  sensory  element  it 
has  some  of  the  fundamental  properties  found  in  the  semicircular  canals.  In 
the  case  of  the  semi-circular  canals,  the  t'  '"'huid  thp  of  the  perlp''pn;»1 

wr,j-a  is  determined  with  a  rotating  chair.  The  smai'es  impulse  moment,  expressed 
as  the  just  perceptible  suddent  change  of  an  angular  vel.city,  lies  between  1  and 
3  /sec,,  depending  on  the  sensitivity  of  the  te.st  subject.  The  threshold  for  an 
angular  acceleration  is  of  tlie  order  of  0-2/sec^.  In  the  rracula  neglecta,  only 
change  of  acceleration  will  provoke  action  potentials.  It  is  an  organ  which  is 
extremely  sensitive  to  vibration.  The  saccule  ma-  ula  and  the  utricule  macula 
show  a  similar  behavior.  It  appears  that  the  border  areas  of  the  macula  contain 
these  change-receptors,  whereas  the  central  region  has  more  acceleration-sensi¬ 
tive  receptors. 


,Gr‘-rn 


:  rj7 


THL  ';A.‘w\L  1>YSTi:m  of  Vlff  ORC/OOS  of  DyUlLIhRIl'M 


I  •  G  * 

II. 

It;  ■-0"l.  BOO  .  (LOnGun)  1  (  J)  ;  22  j -2G2  , 


AiiS - - -  funcLlon  ot  b<.-rO  c  i  rcul.ir  c.in.il  sysCfn  is  considered  on  the 

r’.v'ch.ir.ica  1  basis  of  the  neaviiy  damped  torsion  pendulum.  It  apjpears  that  this 
point  o£  view  has  a  first  approxinujtion  validliy.  The  deviations  in  the 
responses  of  rhe  predicted  n;echanical  behaviour  point  mainly  toian  inhibition 
of  central  origin,  rue  so-called  'normal  test  subject'  tends  to  suppress  the 
sif.nals  passin.-j  the  stations  between  labyrinth  and  brain  in  a  progressive  manner 
nystag4..us  is  less  uistorted  chan  sensation,  A  comparison  between  t'nose  two 
responses  rruiy  yidld  infornvi  tion  on  the  (dis)  func  tion  of  the  vestibular  tract. 
(Author) 
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Grollman,  A.  I'j2a  THE  EFFECT  OF  VARIATION  IN  POSTURE  ON  THE  OUTPUT  OF  THE 
KU/AN  HEART.  .  Amei,  J,  Physiol.  86:285-301 
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Cross,  A.f:.,  A,Z.  Klain  and  C.F.  Lor.b.nd  19A0  A  NEW  CONuL’CTIVITY- 
TYPE  P!'  YiSUP.L’  TiG‘.. ISDUCER.  (University  of  Southern  Calif.,  School  of 
Medicine,  Los  Angeles)  Contract  N6olri77,  Task  1,  31  March  1931 


AbSTIb'.CT;  In  an  attempt  to  find  a  suitable  technicpie  for  the  measurement 
of  pressures  in  b:  lin  concussion  research,  the  technique  reported  by 
Curdjian  and  Lissner  based  on  t  lie  electrical  conductivity  of  an  electrolyte 
as  a  function  of  pressure  was  investigated. 

The  path  of  tills  investigation  is  traced  sliowing  the  technique  used  .and  the 
findin.'.s  upon  wliitii  tlie  conclusions  arc  based. 

It  uv.s  found  that  a  pressure  transducer  operating  on  the  conductivity 
pressure  prlnctpte  would  be  coo  ins.cnsicive  for  practical  use.  It  was 
deduced  chat  tiic  high  sensitivities  obtained  by  Curdjian  and  Lissner  were 
of  an  accidental  nature. 

A  ne\;  tyf c  pressure  transducer  based  on  the  compression  and  expansion  of 
a  very  sr.,ill  bubble  of  gas  in  an  electrolyte  is  presented  and  an  evaluation 
given. 

It  was  concluded  tliat  alelujudi  this  new  type  tr.insduccr  migiit  h.ive  definite 
application  in  c>-rc.''’n  fields  of  resesirch  it  has  detiniCe  limitations 
precluding  its  use  for  Che  measuremc-nt  of  impact  phenomena. 


-  •  f.  i 
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Cros.s,  A  (.  ,  A.  Z.  an.i  C.  r.  l...-r.bnr<l  lA’.')  A  NL-W  CON’DIJCTI VITY- 

■I’V  '::  Tky\:;sna,!;i( 

'Oil  let!  oi  .'.'aval  Ki-starch,  Wash  i  ii^  te>ri ,  D.  C.) 

DfCL  :..>er  1049  Contract  N6orl77 


CL/ClvIlY:  la  an  attempt  to  find  a  suitable  technique  for  the  measurement 

of  pressures  in  brain  concussion  research,  the  technique  reported  by  Gurdjian 
ant-  Lissner  based  on  the  electrical  conductivity  of  an  electrolyte  as  a 
function  of  pressure  was  Investigated, 

The  path  of  this  investigation  is  traced  showing  the  technique  used  and  the 
findings  upon  which  the  conclusions  are  based. 

It  was  found  that  a  pressure  transducer  operating  on  the  conductivity  pressure 
principle  would  be  too  insensitive  for  practical  use.  It  was  deduced  that 
til  e  liigli  sensitivities  obtained  by  Gurdjian  and  Lissner  were  , of  an  accidental 
nature. 

A  new  type  pressure  transducer  based  on  the  compression  and  expansion  of  a 
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Cross,  Arthur  G.  1958  A  NEW  THEORY  ON  THE  BYNTLMICS  OF  BFGMN  CONCUSSION’  AND 
lii-UIN  INJURY 

J.:  :rn.'il  o f  NT  urosu .~g .  15(5):  548-561  Sept.  1958 

AuSTNAiCT:  T!.e  Sasic  purpose  of  this  research  effort  has  been  to  Investigate 

tilt:  dyn.imics  of  t!ie  head  and  its  contents  when  subject  to  impact.  The  actual 
I  xper  ir.entation  involved  was  limited  to  tlie  study  of  the  dynamics  of  fluid- 
tilled  glass  flasks  simulating  the  hum.jn  head.  Although  the  medical  literature 
oil  brain  concussion  was  carefully  reviewed  for  guidance  of  this  study,  the 
.lOLu.il  researcli  was  of  an  engineering  naturo,  conducted  by  englneeri^z  P'^rsonnel 
If  it  can  lie  established  that  concussion  of  the  brain  is  produced  by,  or 
occurs  sin.ul  L.ineously  with,  cavitation,  it  then  may  be  possible  to  obtain 
considerable  ir.fornatlon  on  the  thresiiold  of  concussion  from  research  on  impact 
on  human  cadavers. 

very  s.n.'.ll  bubble  of  gas  in  an  electrolyte  is  presented  and  an  evaluation 
i  ven . 


It  was  concluded  tliat  altliougli  this  new  type  transducer  might  have  definite 
appjication  in  certain  fields  of  research  it  has  definite  limitations  procluding 
its  use  for  tfie  mea..urcment  of  impact  phenomena. 
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Cross,  A.  G.  19'>H  IM:  '<rT  n-idiSnOIJiS  r;v  ;{[<.\IN  CONCUSSION 
■I  ■  o?  /.vl..t:on  M.'<!ic‘n,  29(  10)  •  72S- 732  ,  Ortober  19SH 


AiiCT.'/.CS’ :  An  analysis  was  r-sdo  of  the  ii  son.incc -cav . ta c ion  thi  ory  of  brain 
concussion,  evaluating;  the  various  physical  factors  that  relate-  to  the  Impact 
thrcsliolds  of  brain  concussion.  A  fors.ula  for  computing  the  Impact  threshold 
for  countrecoup  cavlbatlon  was  developed.  Use  of  this  formula  requires  the 
cbtalnl.ij;  of  "1<"  factors  by  Impact  research  on  human  cadavers.  Instrumentation 
techniques  were  developed  for  use  in  obtaining  threshold  acceleration  cavitation 
data  on  human  cadavers.  Iispact  experiments  were  conducted  on  glass  simulat(*d 
skulls  to  demonstrate  the  technique  of  determining  "K"  factors. 
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Grow.  M.C.  6  11. G.  Armstrong  1941  FIX  10  FLY:  A  fZDICAL  F.ANDP.00K  FOR  FLYERS  . 
(New  York:  D.  Appleton  Century  Co.,  Inc.,  1941) 
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Grow,  M.C,  1947  FLTURH  RESEARCH  IN  ,\VIATI0N  l-XDICINE 
Tlie  M  jilt  a  r  y  Siir'.'i'on  100(3)  :2  05  *207,  Mar.  1947. 


ALSTR.4GT:  Tlie  Isa;,  ic  object  in  research  in  aviation  medicine  Is  to  ket^p  pace 
with  aircraft  design  --inH  ^  wliere  po.ssible,  to  stay  out  in  front.  However,  there 

are  urgci.t  prosit,-..  ‘  ' -  i  iology  which  must  be  iu.ved  tf  powerful  .new 

aircraft  are  to  be  r.anned .  A  few  specific  problems  posed  by  jot  and  rocket, 
aircraft  is  acceleration,  deceleration  and  escape  for  the  pilots. 
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Grabin,  CAP.  Lieber  1954  FL'^T.-iC.R  CON’SHilNViTlON’S  CN 
TIGN  DftfJ-’F.R  (Rc-r.si  olaer  Polytechnic  Inst.,  Troy, 
Contract  Nonr-591Cl;  1  June  1954;  ASTlA  AL)-37  2d9 


THE  THEORY  OF  THE  ACCEIE 
N.Y.)  Kept  no.  TR  AE5402 
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foct.^ry  and 


T'..-e  2  steady  state  sc.Iutio:-.s  pr.rvicusi 
Report  No.  1,  March  15,  1952)  arc  exam 
be  correct.  A  steady  state  ar... ly.sis 
eC  of  freedom  syatam,  one  of  the  degre 
rr.onic  force.  Numerical  results  obtai 
indicate  ah  error  in  the  theory.. 


V  developed  (RPI  Aeronautical 
Ir.ed  for  stability,  and  only  one 
is  developed  for  a  damper  attach 
^;s  of  freedom  being  subjected  to 
red  from  this  work  are  unsatis- 
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Gru'-et.  W.I..  1 J;0;UZO;,-;a!.  Si’.OC!:  iM’I’ARATL'G 

i'jijO  Ri  tlLl'  Lil  ’  I'*'  I  '■  f  it  lit  .  o  f  K.:'.v  i  rotif  >-nt  a  1 

(Mt  .  FroN;HCi  ,  Ill.  lust.  oJ  Liiv  iruur.unt  a  1  .jtieticea,  Ivbo)  p().  447-ZjA. 
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Gual t i c ro L t i  ,  T.  G  D.  Pas-scrini  1958  SCGLTA  CERLBELLiXRE  ALLE  ACCLLER(\ZiOM 
ROT/vTORlE  E  SOMMAZIOME  TEl-a’ORALE,  NEL  PICCIORE  VIAGGIATORE  (The  Cerebellar 
Threshold  of  Rotatory  Accelerations  and  Time  Circulation  in  the  Passenger 
P  IgC...../ 

Accad.  N'azl.  Ll nee  1  (Rome)  Ser.  8i,  25(1-2);  115-118,  July-Aug.  1958. 

See  Also  (U.S.Air  Force,  Office  of  Scientific  Research)  Contr,  AF  61(052)- 
23,  Rept.  no.,TN  59-378. 
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Cualticrottl,  T.,  &  D.  Passerini  1958  RISPOSTE  ROTATORIE  E  POSTROTATORIE 
CERE3ELLARI  E  NISTAGMO  NUCALE  DEL  PICCIONE  (ROTATORY  AND  POST-ROTATORY 
CEREBELLAR  RESPONSES  AND  NUCHAL  NYSTAGMUS  OF  THE  PIGEON)  Accad.  Nazi. 

Lince i  (Rome)  Ser.  8,  25(3-4) ; 2 19-233 ,  Sept.  Oct  .  1953 

See  also  (U.  S.  Air  Force,  Office  of  Scientific  Research)  Contr.  AF  61(052) 
23,  Rept .  no .  TN  59-377 
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Gualt ierot t i ,  T.,  B.  Schreiber,  D.  Mainardi  &  D.  Passerini  1959  EFFECT 
OF  ACCELERiiTION  ON  CEREBELLAR  POTENTIALS  IN  BIRDS  AND  ITS  RELATION  TO 
SENSE  OF  DIRECTION.  Air, or  .  J  .  Physiol .  197(2)  :469-474 

ABSTRACT:  Rotatory  and  postrotatory  cerebellar  responses  of  homing  and 
domestic  pigeons  and  of  migratory  and  sedentary  doves  have  been  studied 
by  means  of  a  cer*- ri fti^o ,  the  spc'..  a..d  of  rotation  of  which  could 

be  changed  at  will.  No  appreciable  diffe'ences  have  been  found  in  the 
rotatory  cerebellar  responses  in  all  the  animals  tested.  Spindle-like 
post -rotatory  discharges,  however,  are  a  peculiar  response  of  nearly  all 
the  homing  pigeons  and  all  the  migratory  doves  tested;  only  6-87.  of  the 
domestic  pigeons  and.no  sedentary  doves  showed  similar  afterdischarges. 

Of  the  hybrids,  nearly  half  had  the  same  postrotatory  electrical  activity 
in  the  cerebellum.  Thi  threshold  value  of  centripetal  acceleration  tc 
produce  postrotatory  discharges  in  homing  and  migratory  birds  has  been 
found  to  be  0.0004-0.005  g.  Postrotatoiy  responses  show  temporal  summation; 
repetitive  stimuli  give  more  numerous  and  more  ample  afterdircharges . 
Nystagmus  or,  in  general,  contraction  of  the  neck  muscles,  does  not  influence 
directly  the  cerebellar  afterdischarges.  The  latter  are  present  in  curarized 
animals,  which  show  no  nystagmus  and  in  domestic  pigeons,  nysrtagiiSis  is  not 
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orientation.  This  seems  to  rule  out  the  Is iny  hypot 
forces  may  he  responsible  for  direction  in  migration 
ins  tiie  existence  of  kinesthetic  centers  of  hiyi'er  t. 
postulated  in  migratory  animals. 
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Gualt  i.-rott  i ,  T  .  .  B.  Schreiher.  D.  Mainardi.  i.  D .  Pa-scrini  19!>9  Ei-'FbCT  OF 

.  ACCELiiib'.Tio;;  Oh  CL;ii::-;ELL\R  i’OTi';.'rrAL,s.  if;  bird-s  a.m)  its  REL^vrio::  to  tiuI  sense 

OF  DlicECTlONS  .  (Paper,  2sth  Anneal  Meet  i;.;.;  ol  the'  Aerosyaice  .'-Itdical  Assoc., 
Denver,  Colorado)  An.  r  .  J  .  Pliys  i  o  !  .  Iv /(2  ) ;  •■♦o9-47-'» ,  Aug.  1959 
'Se."'-  'also  Schreiner,  U.,  F  •  Cu.i  1 1  ie  rot  t  ;  ,  D-  “..i  i  .'.a  rd  i  ,  D.  Pa.^  r r.  i , 

(Milan  University,  Italy)  Technical  l,..te  !  June  195b  -  3i  .-.a;.  19.i)7,  Re',  t  . 
No.  1  AFOSR  TN'57-519;  Cont  .-act  bl(5;4)  ■  a,  ASTIA  AD-lJn  bul 

(.TST.VcCT:  Rotatory  and  -pos  r  rota  tory  Cer.-bellap  respo-v.-ie.s  ot  !'.orr..n,’,  and 

dcisestic  pi.p.ions  and  of  r.i.ir  itory  .mil  sod.  n.tary  doves  have  oeen  .sf.n.  .ed  ly 
iiuMns'of  a  ccntriti.ne,  the'  speed  .aid  plane  of  rotation  oi  wiiich  coild  be  ^ 
chan.'ed  at  will.  No  a  p'prec  i.ib  1  e  diflerences  P.ave  been  toand  in  tne  rotaCeiy 
cerebellar  responses  in  all  the  ani:i..il.s  tested.  Spindle-like  postro'...itory 
dist;...rges ,  ho'wevcr,  are  a  pecu'iar  response  ot  nearly  all  th.e  homin',  pi.;, eons 
and  all  the  m  i  n,  ra  t  .ery  doves  tested;  e.nly  (•  t.>  b  per  ct  nt  of  th.e  doiiiestrc 

pi  ,',eor..s  ,  and  no  sedent.iry  doves  .s!;v.)v.  ed  .s  ii.'.i  l.;r  .i :  ter -a  i  scharyes  .  Ot  the 

hybrids,  nearly  halt  h.ad  die  s-o"...'  p.e,  trot.i  t^.ry  oiectric.il  act^vit,.  iri  t>.c’ 
cerebel  lun;,  ,Ti.e>  threshold  value  of  centripetal  .icce  lora  l  ion  to  produce 
postrotatcry  discharges  in  hon.ing  and  niiy.rM  tory  birds  has  been  found  to  bo 
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Cui:(;r^,  F.  ri.  1930  Ar ;  AS  A  v.^AiABiii  IN  i'o.:t -iiOTATioNAL  . 

la;  'I.S,  O'l'ici.'.'  of  N.ival _ FS  ’-.-arc  i.  ,  A  Sv- -'■is  I*:'vi-ha;-''ivs  iol  >  ■ ;  ca  F'..  :  t 

i  ti  S-.  :  •  i  .1 1  Or  i  '.-tu.'!  t  i  a:i  (v.'us!.  i  r.j,  ton  j  O'.  0.;  195a),  pp.  6^-69. 

AT',S’.'IV'.C"' ;  In  previons  s;tadi(.r>  of  pos  t  -  ro  t.a  t  i  oni  1  oxpo  r  icn  t  in  1  pliono:r  a  (  ). ,  3), 
i:  •.7.;:,  lo\  :vi  t',.o  ;-,o.in'  I'urition  of  t:;''  firxt  pa.s  t  -  ro  t  a  !  ;  •..'ir.a  1  appa  r .  a  ;  t  i  an 

(.Oifct.  V7>;:;  of  :,ie  or  ii  r  of  L'u  comls  on  t'.so  initial  rotatiiva,  'The  i.oh'ects 
V.  ',1  in  tin..', I'  studies  '.xi'o  ber.s-o!!  1>  ar.J  2*  years  of  ape.  lii  S'.O'Si.r  i;en  t  (.■.■••.per- 
ir.V'. ivia,;  Coaditit/as  si-  ilar  to  the  prt-vi ''us  studies,  a  few  older  SiDjecti 
\/v;re  o:;,ployi.'d  as  pre  1  i:,,in..ry  observers  beca\j;-;e  of  their  i:::r;e  1  i  a  te  a\-a  i  laSi  I  i  f.- , 

It  noted  tliat  the'io  sul>jccts  report'^!  iKusidns  of  lot'.,>r  duratioti  th.an  tlie 
yoar,_,er  subjects  in  thc^  pin^vious  stui'ies. 

The  present  report  is  concerned  v/ith  ah  invev,  r  iyat  ion  of  t'ne  possibility  .aat 
the  difterence  r.oted  above  ruy  be  a  C  t  r  ibu  tau !  e  e'lttier  to  change  or  to  sl'ight 
differences  in  exoe r imenta 1  conditions. 
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Gub«male,  A  1952  RELAZIONE  SU  UN  VOLO  A  REASIONE  (Account  of  a  Jet  Flight) 
Rlvistc  di  Medicine  Aeronautlca  (Roma).  15(4); 521-526 . 

ABSTRACT:  Observations  and  experiences  of  the  author  aboard  a  Jet  propelled 
aircraft,  F-80,  are  analyzed.  The  pressurization  of  the  cockpit  (automatically 
controlled)  went  into  effect  at  10,000  ft.  and  remained  unchanged  up  to  18,000 
ft.  From  this  altitude  on,  the  pressure  differential  was  maintained  at  2.75 
pounds  per  squa.re  inch.  During  the  first  part  of  the  flight,  up  to  an  altitude 
of  26,000  ft.,  no  disturbing  symptoms  were  experienced  and  respiration  and  pulse 
were  normal.  In  the  second  part, of  the  flight,  however,  acrobatic  maneuvers 
were  carried  out  at  an  altitude  of  13,000  ft.  The  effects  of  positive  accelera¬ 
tion  were  a  sensation  of  being  nailed  to  the  seat,  heaviness  of  the  extremities, 
and  stifffness  of  the  muscles.  When  4  g  was  reached,  it  felt  as  if  all  the 
organs  would  be  pulled  downwards  and  it  was  difficult  to  breathe. 
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Guedry,  F.  E.,  J.  T.  Ray  &  J.  1.  Niven  1952  THE  INFLUENCE  OF  VISUAL  ORIEN¬ 
TATION  ON  APPARENT  BODILY  ROTATION  FOLLOWING  ACTUAL  ROTATION. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  NM  001  110  500.23 
Jan.  14,  1952.  ASTIA  TIP  U21937 

ABSTRACT:  Three  subjects  were  each  rotated  in  the  horizontal  plane  in  a  modified 
Link  Trainer  for  1-minute  periods  in  altem,atir.g  illuminated  and  dark  surrov.r.d- 
ings.  The  time  for  acceleration  to  20  r.p.m.  was  15  seconds;  for  deceleration, 

0.5  seconds.  The  subjects  reported  the  end  of  the  first  pos trotational  effect 
and  the  beginning  of  the  second  by  pressing  a  key  which  flashed  a  light  in  the 
aontrol  room.  The  duration  of  the  first  effect  was  always  less  under  conditions 
of  illunimation .  The  results  do  not  support  the  concept  that  pos trotational 
perception  of  apparent  body  rotation  results  from  tracking  of  images  over  tha 
retina.  (TIP  abstract) 
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Guedry,  F.  E.  ,1952  I'JiLLAEILITY  CF  RESLT.TS  Pl'dlv'lOUSLY  REPORfCD:  TdE  INTL-j;:;;;'.: 
OF  VISUAL  oTliarLiTION  ON  HA3ITU\TICN  TO,  ROT.ITIO:,’. 

(U.S.N.  Scliool  of  Avia,  Mod,  Research,  Pensacola,  Fla.)  Research  Kept. 

NM  001  110  500.25,  June  15,  1952.  ASTLA  ATI  159  830. 

.■\BSTRACT ;  The  maj,or  contritions  of  an  investigation  by  Brown  and  Guedr'.’  (J. 

General  R.svchol  .  45:151-161,  1^51)  rere  reoeated,  Link  trainer,  rotating 
about  its  vertical  axis  for  60  sec.  at  20  r.p.m.,  was  the  principal  item  of 
apparatus.  It  carried  a  black  box,  faintly  illuminated,  fastened  2  ft.  from  the 
subject's  head.  The  24  subjects  were  divided  into  2  groups  of  13  each.  Group  I 
was  subjected  to  20  trials  in  which  no  overhead  illumihacion  was  used  until 
after  the  postrotational  effect  was  ended.  Group  II 's  trials  were  similar  except 
that  the  experimental  room  was  illuminated  by.  an  overhead  light  for  a  5-sec. 
period  which  started  2  sec.  after  the  cessation  of  rotation.  Group  II  subjects 
exhibited  more  habituation  to  rotation;  this  verified  the  results  of  Brovrn  and 
Guedry.  A  brief  period  of  room  illumination  interposed  during  the  postrotational 
period  apparently  reduced  the  duration  of  illusory  effects.  (TIP  abstract) 
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Guedry,  F.  E.  1953  THE  TRANSFER  OF  HABITUATION  TO  ROTATION  WITH  RESPECT  TO 

THE  M,\GNITUDE  OF  THE  VESTIBULAR  STD-UJLUS .  (Naval  School  of  Aviation  Medicine 
Pensacola,  Fla.)  Joint  Rept.  No.  34;  Pro j .  No.  NM  001  063.01.34;  Contracc 
N7onr-434,  T.  0.  1;  ASTIA  AD-17  609 

ABSTRACT:  The  duration  of  oculogyral  illusion  (OGI)  of  20  subjects  was  measured 
at  2  angular  velocities  (10  and  22  rpm)  before  and  after  a  series  of  39  rotation 
trials  at  ib  rpm.  A  significant  decrement  in  OGt  effects  occurred  on  the  unprac  • 
ticed  trials  after  the  habituation  series,  indicating  the  transfer  of  habituation 
to  vestibular  stimuli  of  different  magnitude.  After  the  habituation  series,  the 
responses  also  showed  a  greater  sensitivity  to  differences  in  vestibular  stimuli. 

A  comparison  of  rotational  and  pos'trotational  results  suggested  that  the  overhead 
light  produced  an  habituatory  effect  which  did  not  generalize  to  vestibular 
stimuli  with  opposite  directional  components. 
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Guedry,  F.  E.  1953  THE  RETENTION  OF  EFFECTS  OF  'MASSED'  AND  'DISTRIBUTED' 
VESTIBULAR  STIMULATION  AS  INDICATED  BY  THE  DURATION  OF  THE  OCULOGYRAL 
ILLUSION..  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Joint  Proj  . 
Rcpt .  No.  33;  Proj.  No.  NM  001  063.01.33;  Contract  N7onr-434,  T.  0;  1; 

ASTIA  AD- 17  532 

ABSTRACT:  The  influence  of  the  distribution  of  rotational  practice  trials  was 
studied  in  relation  to  (1)  rate  of  habituation  to  the  potation  and  (2)  retention 
of  the  habituation.  After  preliminary  indoctrination,  20  subjects  received  39 
separate  rotational  trials  and  reported  the  rotational  and  postrotational  dura¬ 
tions  of  oculogyral  illusion,  a  form  of  apparent  motion  observed  following  stimu¬ 
lation  of  the  semicircular  canals.  One  group  received  rotational  trials  massed 
into  a  single  period,  while  the  other  group  received  trials  distributed  over  4 
daily  sessions.  The  rates  of  habituation  of  the  2  groups  were  not  significantly 
different.  Results  of  the  tests  of  retention,  given  7  days  after  habituation, 
suggested  that  the  massed  series  produced  great  -  retention.  The  habituatory 
effect  of  visual  stimulation  did  not  generalize  to  a  vestibular  stimulus  with  an 
opposite  directional  component. 
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Guedry,  F.  E.,  &  J.  I.  Niven  1954  INTERACTION  OF  VESTIBULAR  STIMULI  OF 

DIFFERENT  MAGNITUDES  AND  OPPOSITE  DIRECTIONS.  PART  I.  PERCEPTION  OF  VISUAL 
APPARENT  MOTION  DURING  ANGULAR  ACCELERATIONS.  (Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Proj.  NM  001  110  500.36.,  8  Dec.  1954 

ABSTRACT:  Where  a  positive  angular  acceleration  is  immediately  followed  by _ 

a  negative  one,  the  actual  direction  of  rotation  is  perceived  well  into  the 
latter  period  This  perception  is  terminated  by  a  clqar-cut  reversal  in  directio. 
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of  apparent  motion.  Theoretically,  the  time  between  commencement  of  deceleration 
and  the  point  of  reversal  is  indicative  of  the  time  of  travel  of  the  cupula 
from  a  deviated  position  and  also  of  the  cupula's  responsiveness  to  an  acting 
force.  An  extension  of  van  Egmond's  equations  permits  prediction  of  the  time 
interval  (tj^)  where  the  duration  and  magnitude  of  positive  and  negative  angular 
accelerations  are  known.  Data  obtained  from  three  subjects  were  in  good  agreemeni 
with  theoretical  curves  and  displayed  a  striking  degree  of  consistency  between 
subjects  and  within  subjects. 
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2ucdry,  F.E.  &  J.I.  Niven  1954  INTEILiCTION  OF  VESTIBULAR  STLUULI  OF  DIFrEREM' 
>a\tJNTTUDES  and  OPPOolTE  '  DIRECTION .  P.\RT  II.  PERCEPTION  OF  VISUAL  APPARL:.! 
NOTION  , .•\FTER  INTER/\CTING  ANGULAR  ACCELERATION. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj  .  NT-I  OCl  110  500.38 


ABSTRACT:  Three  subjects  were  accelerated  to  a  predetermined  level  and  then 
braked  to  a  stop  to  produce  positive  and  negative  angular  accelerations  in  quick 
succession.  They  reported  on  the  direction  and  duration  of  apparent  motion  of 
a  visual  target.  The  data  obtained  were  in  agreement  with  theoretical  equations 
which  had  been  derived  frora'the  standard  differential  equation  for  a  torsion 
pendulum.  The  data  showed  a  high  degree  of ■ cons istency  between  subjects  and 
within  subjects.  The  striking  similarity  between  theoretical  and  experimental' 
data  tends  to  confirm  the  validity  of  the  torsion  pendulum  analogy  for  semi¬ 
circular  canal  function. 
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Cuedry,  F .  E . ,  6.  H.  Kalter  1956  DESCRIPTION  OF  HUMAN ' ROTATION  DEVICE. 

(Army  Medical  Research  Lab.,  Ft.  Knox,  Ky . )  Proj.  No.  6-95-20-001,  Subtask 
AFOIL  S-5,  Kept. 242;  ASTIA  AD- 109  230 

ABSTRACT:  A  turntable  was  constructed  for  rotating  .subjects  positioned  within  a 
radius  of  three  feet  from  the  center  of  rotation.  Recorded  performance  of  this 
device  indicates  that  control  of  angular  velocity  is  excellent.  Control  of  angu¬ 
lar  accelerations  and  decelerations  below  30  degrees /sec  . 2  is  very  good  and 
jastly  obtained  with  a  cam  system  for  driving  the  speed  control  potent iom.eter . 
Accelerations  of  60  degrees / sec  and  decelerations  of  50  degrees/sec.  can  be 
obtained  with  the  cam  control  system.  However,  to  obtain  these  higher  magnitudes 
the  cam  must  be  cut  to  com.pensate  for  a  lack  in  linearity  of  response.  The 
system  provides  sufficient  range  of  angular  velocities  and  angular  accelerations 
for  conducting  a  wide  variety  of  experiments  in  vestibular  research.  (AUTHOR) 
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Gucdry  F.  E.,  L.  J.  Peacock  and  R.  L.  Cramer  1956  NYSTAGMIC  EYE  MOVEMENTS 
DURING  INTErv\CTING  VESTIUUU\R  STIMULI 

(U.S.  Army  Medical  Rescarvh  Lab.,  Ft.  Knox,  Ky.)  Report  No.  275,  Nov.  2, 
1956.  Project  No.  6-95-20-001.  ASTIA  AD  129  449 

ABSTRACT:  This  is  a^ study  of  the  ocular  nystagmic  reaction  to  angular  acceler¬ 
ation  collowed  in.mediately  by  angular  deceleration.  During  the  deceleration 
period,  nystagmus  from  the  acceleration  terminates  and  shortly  thereafter  nystag¬ 
mus  in  the  opposite  direction  commences.  Time  from  the  onset  of  deceleration  to 
a  point  midway  beween  nystagmus  of  opposite  directions  was  measured.  Electronic 
amolif ication  of  corneo-retinal  potential  was  the  method  of  recording  eye- 
moUment.  The  results  obtained  on  vestibular  nystagmus  were  essentially  the  same 
as  those  previously  obtained  where  subjective  reports  were  recorded.  Both  sets 
of  results  show  close  correspondence  to  theoretical  curves  but  there  is  a  small 
consistent  difference  between  obtained  and  theoretical  results. 
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Guedry,  F.  E.,  Jr.  1957  SOME  EFFECTS  OF  INTERACTING  VESTIBULAR  STIMULI. 

(Army  Research  Lab.,  Ft.  Knox,  Ky.)  Report  no.  261,  USAMRL  Proj .  6-95- 
20-001.  18  March  1957. 

ABSTRACT:  This  is  a  study  of  the  subjective  vestibular  reaction  to  a  positive 
angular  acceleration  follov^ed  by  negative  angular  acceleration  without  an 
intervening  period  of  constant  angular  velocity.  One  phase  of  the  subjective 
experience,  which  theoretically  is  indicative  of  the  response  of  the  vestibular 
system  while  it  is  being  driven,  showed  systematic  change  with  variation  in 
the  independent  variable.  A  second  phase  of  the  subject  experience,  which 
til  core tically  is  indicative  of  the  recovery  of  the  vestibular  system  after  the 
stimulus  is  removed,  was  more  variable,  and  is  much  less  predictable  than  the 
first.  It  is  suggested  that  the  vestibular ' response  is  consistent  and  predict¬ 
able  where  stimuli  approximate  conditions  of  motion  encountered  under  normal 
living  conditions. 
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Gucdry,  F.E.,  L.J'.  Peacock,  and  R.L.  Cramer  1957  NYSTAGMIC  EYE  MOVEMENTS 
DURING  INTEPjICTING  VESTIBULAR  STIMULI.  (Army  Medical  Research  Lab., 

Fort  Knox,  Ky.)  Rept.  on  Vestibular  Motion  Problems;  ASTIA  AD-129  449 
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Guedry,  F.  E.,  &N.  Beherman  1957  APPARENT  ADAPTATION  EFFECTS  IN  VESTIBUUR 
REACTIONS.  (Army  Medical  Research  Lab.,  Fort  Knox,  Ky . )  ARML  Proj.  No. 
6-95-20-001;  Rept.  No.  293;  ASTIA  AD-141  108 

ABSTRACT:  Twenty  subjects  received  3  series  of  6  angular  decelerations  of 
different  magnitudes.  The  duration  of  each  deceleration  was  calculated  to 
produce  a  theoretical  cupula  deviation  which  would  be  the  same  for  all  decelera- 
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tlons.  Since  the  higher  decelerations  were  applied  briefly  and  the  lower  decel¬ 
erations  were  applied  for  much  longer  intervals,  it  was  hypothesized  that 
adaptation  effects,  if  present,  would  shorten  the  after-response  to  the  lower 
decelerations.  A  systematic  shortening  of  the  after-response  with  the  longer 
applied  decelerations  supported  the  hypothesis.  This  means  that  either  there 
is  an  adaptation  effect  or  the  torsion  pendulum  theory  is  grossly  in  error. 

A  pilot  study  in  which  the  magnitude  of  deceleration  was  constant  but  duration 
of  acceleration  was  varied  gives  strong  support  to  the  notion  that  an  adaptation 
effect  or  some  process  antagonistic  to  an  ongoing  vestibular  reaction  builds 
up  during  a  prolonged  vestibular  reaction.  (AUTHOR) 
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G-.edry,  F.  E.,  6.  G.  Richmond  1957  DIFFErENCES  IN  RESPONSE  LiTENCY  WITH 

DIFFERENT  MAGNITUDE  ANGULAR  ACCELERjiTION .  (Army  Medical  Research  Lab., 

Fort  Knox,  Ky.)  AMRL  Proj  .  6-95-20-001;  Rept.  No.  301;  ASTIA  AD-1A6  281, 

AnSTR.\CT;  Fifteen  subjects  received  a  series  of  8  angular  accelerations  during 
c.ich  of  5  sessions.  They  were  required  to  signal  onset  of  apparent  rotation  as 
quickly  as  possible.  The  interval  between  onset  of  acceleration  and  the  subject's 
signal  of  apparent  rotation,  termed  response  latency,  bears  an  inverse  relationship 
to  magnitude  of  angular  acceleration.  This  relationshi,?  appears  very  systematic 
in  all  subjects  in  spite  of  fairly  large  differencies  between  some  individuals  in 
the  magnitude  of  their  responses.  Discrepancies  between  the  obtained  results  and 
predictions,  derived  from  theoretical  mechanics  of  the  semicircular  canals,  are 
discussed.  (AUTHOR! 
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Guedry,  F.  E,,  R.  L.  Cramer  &  W.  P.  Koella  1958  EXPERIMENTS  ON  THE  RATE  OF 
DEVELOPMENT  AND  RATE  OF  RECOVERY  OF  APPARENT  ADAPTATION  EFFECTS  IN  THE 
VESTIBULAR  SYSTEM. 

(Army  Medical  Research  Lab.,  Fort  Knox,  Ky.)  USAMRL  Proj.  6-95-20-001, 
Rept.  338,  June  1958.  ASTIA  AD  203  578 

ABSTRACT:  Two  experiments  were  performed  to  study  the  rate  of  development  and 
rate  of  recovery  of  adaptation  to  angular  acceleration.  In  the  first  experiment, 
conditioning  stimuli  were  varied  in  duration  and  standard  test  stimuli  were 
always  presented  5  sec  after  termination  of  the  primary  subjective  effects  from 
the  conditioning  stimuli  to  indicate  the  rate  of  development  of  the  adaptation 
effects.  In  the  second  experiment,  the  conditioning  stimulus  was  always  of 
50  sec  duration  and  test  stimuli  were  presented  at  various  intervals  after  the 
conditioning  stimulus  to  ascertain  the  rate  recovery  to  normal.  Reactions  to 
test  stimuli  of  the  same  direction  as  the  conditioning  stimuli  were  reduced  and 
indicated  a  relatively  rapid  onset  of  effect  and  prolonged  recovery  period. 
Reactions  to'test  stimuli  opposite  in  direction  to  the  conditioning  stimuli 
were  increased  and  indicated  a  relatively  slow  onset  of  effect  and  shorter 
recovery  period.  (Author) 
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Guedry,  F.  E.  &  S.  J.  Ccran  1959  DERIVATION  OF  'SUBJECTIVE  VELOCITY'  FROM 

ANGULAR-DISPLACEMENT  ESTIMATES  M^\DE  DURING  PROLONGED  ANGULAR  ACCELERATIONS: 

ADAPTATION  EFFECTS.  (Army  Medical  Research  Lab,,  Fort  Knox,  Ky.) 

AMRL  Proj.  No.  6-95-20-001;  Rept.  No.  376;  ASTIA  AD-211  385 

ABSTRACT:  Subjective  estimates  of  angular  displacement  of  a  target  light,  fixed 

with  respect  to  the  observer,  were  made  during  prolonged  constant  angular  accelera 
tion  of  the  entire  body  in  a  dark  room.  These  estimates  provided  an  indtcatlon 
of  subjective  velocity  throughout  the  course  of  the  vestibular  reaction.  Results 
obtained  from  10  subjects  indicated  that  subjective  velocity  rises  and  then 
declines  during  the  course  of  a^constant  angular  acceleration.  Within  the  range 
of  stimuli  applied  (0.5  deg/sec  to  2.0  deg/sec  )  rise  time  to  maximum  subjective 
velocity  appears  constant  regardless  of  stimulus  magnitude.  The  maximum  attained 
and  the  rate  of  change  of  subjective  velocity  up  to  this  maximum  are  directly 
related  to  the  magnitude  of  the  angular  acceleration.  Howler,  after  about  30 
sec  of  constant  angular  acceleration,  the  subjective  veloct^..^ecl ines  even 
though  the  angular  acceleration  remains  constant.  Implications  of  certain  charac¬ 
teristics  of  the  results  for  the  torsion  pendulum  theory  are  discussed,  (AUTHOR) 
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Guedry,  F.  E..  &  A.  Grayblcl  1960  ROTATION  DEVICES .  OTHER  THAN  CENTRIFUGES 
AND  MOTION  SIMULATORS:  THE  RATIONALE  FOR  THEIR  SPECIAL  CILIRACTERISTICS  AND 
USE.  (National  Academy  of  Sciences,---  National  Research  Council,  Washington 
D,  C.)  Publication  902;  ASTIA  AD-262  435,  Library  of  Congres.<!  Catalog  No. 
61-60054,  April  1960 

ABSTRACT;  This  report  deals  with  rotation  devices  used  in  studying  the  role  of 
the  semicircular  canals  and  otolith  organs  in  aerospace  flight.  Most  of  these 
devices  have  limited  capability  as  flight  simulators  but  are  in.strumcnted  for 
controlling  and  recording  the  dynamic  performance  of  the  rotary  structure  arid  for 
measuring  electrophys lologlcal  and  behavioral  responses  of  tire  subjects.  The 
greats-,  number  are  designed  primarily  to  stimulate  the  emlclrcular  canals,  organs 
uniquely  structured  to  respond  to  angular  accelerations.  The  otolith  organs, 
which  are  stimulated  by  linear  accelerations,  respond  to  change  in  body  (head) 
position  with  respect  to  the  directional  of  gravity  or  any  inertial  force  of 
sufficient  magnitude.  (ASTIA) 


Guedry,  F.  E.,  W.  Johnson,  R.  Kennedy  1960  ADAPTATION  TO  BIZARRE  STIMULATION 
OF  THE  SEMICIRCULAR  CANALS  AS  INDICATED  BY  THE  OCULOGYRAL  ILLUSION 
(U.S.N.  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Project 
MR005. 13-6001,  Subtask  1,  Report  No.  53,  27  July,  1960. 

ABSTRACT:  Four  healthy  male  subjects  19  to  23  years  of  age  were  exposed  to 
tilt  in  a  Specially  constructed  chair  mounted  in  a  rotating  room  which  is  built 
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around  the  center  of  a  human  centrifuge.  Determinations  of  the  course  of  their 
adaptation  to  the  oculogyral  illusion  are  reported.  Also  compared  are  the  effects 
of  their  voluntary  head  movements.  Information  obtained  appears  to  have  applica¬ 
tion  to  anticipated  problems  in  manned  orbiting  satellites  and  to  any  rotating 
installation  where  personnel  will  be  exposed  to  angular  velocities  above  2.0  rpm. 
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Cuedry,  F.  E.,  Jr.  and  E.  K.  Montague  1960  RELATIONSHIP'  BETWEEN  MAGNITUDES 
OF  VESTIBULAR  REACTIONS  AND  EFFECTIVE  CORIOLIS  COUPLES  IN  THE  SEMICIRCITLAR 
CANAL  SYSTEM. 

(U.S.Atmy  Medical  Research  Lab.,  Fort  Knox,  Ky.)  Rept,  No.  456,  Nov.  2, 

1960.  ASTIA  AD  248  885L 

ABSTRACT;  When  a  human  rider  on  a  rotating  structure  rotates  his  head  in  a 
plane  other  than  the  plane  of  rotation  of  the  structure,  he  perceives  ortation 
in  a  plane  approximately  orthogonal  to  the  other  two.  In  this  experiment, 
subjects  were  rotated  at  rates  within  the  range  0.2  to  1.5  rad/sec.  Recordings 
were  made  of  the  angular  velocity  of  the  structure,  head  rotation  relative  to 
the  structure,  vestibular  nystagmus,  and  subjective  estimates  of  angular  dis¬ 
placement  and  velocity.  Results  indicate  that  the  magnitude  of  the  effective 
resultant  mechanical  couples  which  develop  in  the  semicircular  canal  system  due 
to  Coriolis  accelerations  are  directly  related  to  the  magnitudes  of  the  subjective 
and  oculomotor  aspects  of  the  vestibular  reactions.  Changes  in  spatial  orien¬ 
tation  indicated  by  a  'control  stick'  provide  an  estimate  of  the  magnitudes  of 
errors  to  be  anticipated  in  pilots  exposed  to  this  source  of  'vertigo, ' 
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Cuedry,  F.  E.,  &  L.  S.  Lauver  1960.  THE  OCULOMOTOR  AND  SUBJECTIVE  ASPECTS  OF  THE 
,  ^  VESTIBUL\R  REACTION  DURING  PROLONGED  CONSTANT  ANGUI.AR  ACCELERATION.  (Army 
Medical  Research  Lab.,  Ft.  Knox,  Ky.)  Rept.  No,  438. 

.  ASTIA  AD  244813L 

ABSTR^vCT:  The  present  experiment  is  designed  to  determine  whether  the  oculomotor 
nystagmic  reacuion  rises  and  declines  in  magnitude  during  constant  angular 
acceleration  with  a  time  course  similar  to  that  previously  established  for  tlie 
lubjoctive  .ispect  of  the  vtistibular  reaction.  The  primary  objectives  however 
arc  (1)  the  determination  of  p.sycho logical  and  physiological  reactions  to 
angular  acceleration  with  a  view  tc  increasing  the  range  of  .rcdicting  such 
events  in  any  future  military  .situation  and  (2)  determination  of  the  degree 
to  which  a  [Hiy  s  io  log  ica  1  parameter  might  be  used  as  an  indicator  of  the 
experimental  events  which  would  influence  the  human  operator. 

A ittvoirgh  sonie^sulj jec ts  dccas ioha  1  ly  sho\/ed  a  rise  and  decline  in  th^e  slow 
phase  velocity  of  nystagmus  during  constant  angular  acceleration,  the  more 
typicel  course  of  events  was  the  attainment  of  near-maximiira  eye  velocity  in 
about  30  sec.  with  little,  subsequent  gain  or  loss  in  velocity  until  the  stimulus 
was  terminated.  Wlien  the  stimulation  ceased,  the  eye  velocity  typically  slowed 
but  did  not  show  the  rapid  decline  suggested  by  previous  work,  although  there 
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were  occasional  examples  ot  this  pattern.  The  nystagmic  response  was  routinely 
of  longer  duration  than  the  subjective  reaction. 

Departures  from  previous  results  are  probably  attributable  to  the  "state 
of  alertness"  of  the  subjects  which  was  maintained  In  the  present  experiment 
by  requiring  continuous  estimates  and  repeated  signals  of  subjective  events. 
This  subjective  technique  serves  a  dual  function  of  providing  estimates  of 
subjective  events  while  preventing  replacement  of  systematic  nystagmus  by  the 
intrusion  of  autogenous  wandering  eye  movements. 
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Guedry,  F.  E.,  Jr.  &  L,  S.  Lauver  1961  VESTIBULAR  REACTIONS  DURING  PROLONGED 

CONSTANT  ANGULAR  ACCELERATION. 

J.  Appl.  Physiol.  16(2): 215-220,  March  1961. 

ABSTRACT:  Stimuli  of  2  deg/sec.  ^  for  45  seconds  and  1.5  deg/.'^ec.®  for  60 
seconds  was  received  by  six  human  subjects  .  Eye  movements  were  recorded  by 
direct-coupled  amplification  of  comeoretlnal  potential.  Generally,  near  maximum 
velocity  was  attained  in  about  30  seconds  with  little  subsequent  gain  or  loss 
until  acceleration  ended.  However,  some  subjects  occasionally  showed  a  rise  and 
decline  in  the  velocity  of  nystagmus  during  constant  angular  acceleration.  As 
a  rule,  nystagmus  outlasted  the  subjective  after-reaction.  Departures  from 
previous  results  seem  attributable  to  maintenance  of  alertness  by  requiring 
continuous  estimation  of  subjective  events.  Theoretical  implications  of  the 
divergence  between  the  subjective  and  oculomotor  aspects  of  the  reaction  are 
discussed. 


2,219 

Guedry,  F.  E.,  W.  E.  Collins  and  P.  L.  S 
REACTIONS  TO  INTERACTING  VISUAL  AND 
Perceptual  and  Motor  Skills  12: 307- 
See  also  (Army  Medical  Research  Lab 


ABSTRACT:  Six  men  received  repeated  ves 
ditions  of  visual  stimulation.  Nystagmu^i 
atlon,  recovered  almost  competly  in  a  fo 
jective  response  remained  suppressed.  A 
inhibited  nystagmus  but  did  not  suppress 
any  visual  still  fixation  field  suppres 
depends  upon  visual  sensory  information 
fixation  field  and  the  earth;  intellec 
Nystagmic  and  subjective  reactions  dlmln 
subjective  reaction  recovered  after  a  9 
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heifey  1961  PERCEPTUAL  AND  OCULOMOTOR 
VESTIBULAR  STIMULATION. 

024 . 

Ft.  Knox,  Ky.)  Rept.  463;  15  Mar.  1961 


Itlbular  stimulation  under  several  con- 
.suppressed  during  brief  room  lllumin- 
jllowing  period  of  darkness;  the  sub- 
small  light  (or  large  fixation  field) 
the  subjective  response.  Apparently 
s  nystagmus,  but  the  subjective  response 
denying  relative  motion  between  the 
1  information  alone  is  Ineffective. 

Ish  with  repeated  rotation.  Only  the 
day  rest. 
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Gutdry,  F.  E.,  Jr.,  W.  E.  Collin*  &  P.  Lynn  Sheffey  1961  PERCEPTUAL 

AND  OCULOMOTOR  REACTIONS  TO  1NTEP«ACTING  VISUAL  AND  VESTIBULAR  STIMUUTION 
(USA  Medical  Research  Lab.,  Fort  Knox,  Ky.)  Proj ,  6X95  25  001,  Task 
15,  Rep.  463,  March  1961. 

ABSTRACT:  To  ascertain  perceptual  and  oculomotor  effects  of  interacting  visual 
and  vertibular  stimuli,  six  Ss  were  given  a  test  series  of  ten  clockwise 
rotations  per  day  for  five  days.  Odd-numbered  trials  were  conducted  in 
complete  darkness;  eveu-numbered  trials  were  in  darkness  except  for  a  five- 
sec.  period  of  full  room  illumination  two  sec.  after  turntable  stopped.  A 
standard  series  of  ten  trials  of  both  clockwise  and  counterclockwise  rotation 
preceded  and  followed  the  50  test  trials.  Vestibular  nystagmus  and  signals 
indicating  subjective  velocity  were  recorded  and  analyzed  in  terms  of  ch'^ges 
in  the  stimulation.  The  use  of  nystagmus  alone  as  an  indicator  of  perceptual 
problems  arising  from  vestibular  stimulation  was  discussed.  (Tufts) 
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Guedry,  F.E.,  &  E.K.  Montague  1961  QUANTITATIVE  EVALUATION  OF  THE  VESTIBU¬ 
LAR  CORIOLIS  REACTION.  Aerospace  Medicine  32(;6):  487*500,  June,  1961 


ABSTRACT:  The  magnitude  and  direction  of  the  "vestibular  Coriolis  reaction" 
nystagmic  and  subjective  aspects,  are  predictable  trom  analysis  of  the  kinematics 
of  the  vestibular  endorgan. 

During  frontal-plane  head  movements  and  clockwise  turntable  rotation,  the  great¬ 
est  apparent  velocity  and  discomfort  results  from  head  return  to  upright  from 

right  tilt;  greatest  apparent  displacement  results  from  head  return  to  uprieht 
from  left  tilt. 

The  Intensify  of  nystagmus  can  be  approximately  equal  in  two  individuals,  or  in 
some  individual  in  several  conditions,  but  the  apparent  velocity  and  discomfort 
experienced  may  differ  markedly.  The  present  exper in."'-.* suggest  that  the 
'Coriolis  vestibular  reaction"  diminishes  within  evan  a  fairly  short  series  of 
stimuli.  Habituation,  which  has  been  demonstrated  clearly  during  prolonged 
exposure  to  this  kind  of  stimulation,  and  the  pronounced  individual  differences 
noted  herin  and  elseqhere  represent  two  practical  solutiors  to  problems  which 
will  be  encountered  when  necessity  demands  that  people  shall  be  exposed  to  this 
kind  of  stimulation. 
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_Gu«lry_.  GrayMel _ 19.6.1 _ ^IHE  APPEARANCE .„OF..COMPENSATOiiyLNySTAG. 
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MUS  IN  HUMAN  SUBJECTS  AS  A  CONDITIONED  RESPONSE  DURING  ADAPTATION  TO  A 
CONTINUOUSLY  ROTATING  ENVIRONMENT. 

(USN  School  of  Aviation  Medicine,  Pensacola  Air  Station,  Fla.)  Proj. 
MR005.13  6001,  Subtask  1,  Rep.  61,  Aug.  1961.  ASTIA  AD  268  793. 


ABSTRACT:  To  determine  the  course  of  adaptation  in  a  slowly  rotating  room, 
using  vestibular  nystagmus  produced  by  controlled  head  and  body  movements  as 
indicator  of  the  state  of  adaptation: 
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Seven  men  lived  in  a  rotating  room  (5.4  RPM)  for  sixty-four  hours.  Controlled 
tests  before  and  during  this  interval  demonstrated  that  Coriolis  vestibular 
phenomena  including  Coriolis  nystagmus  diminished  markedly.  A  compensatory 
nystagmus.  Induced  by  head  or  whole  body  movements,  was  recorded  more  than  one 
hour  after  the  rotation  had  ceased.  Factors  of  possible  significance  in  condi¬ 
tioning  the  compensatory  nystagmus  are:  1)  otolith  and  proprioceptor  sensory 
influx  prior  to  and  during  discordant  canal  input;  2)  consistent  producing 
movements;  3)  visual  inhibition.  Contributions  of  compensatory  and  arousal 
factors  to  vestibular  suppression  are  considered  in  relation  to  practical 
problems  of  transfer  of  habituation  from  one  acceleration  environment  to 

another.  (Authorl 
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Guedry,  F.  E.,  &  A.  Grayblel  1962  CO.Ml'ENSATORY  i;YSTACMUS  CONDITION'KD  DURING 
ADAPTATION  TO  LIVING  IN  A  ROTATING  ROOM.  J.  Applied  Physiol.  17 ( 3) : 398-404 , 
May  1962 

ABSTRfiCT:  Seven  mer,  were  rotated  at  5.4  r.p.m.  in  a  room  for  64  hours.  Control¬ 
led  tests  before  and  during  this  interval  demonstrated  that  disorientation  and 
nystagmus  attributable  to  Coriolis  acceleration  effects  diminished  markedly.  A 
compen.satory  ny s  t.agmiis ,  induced  by  head  or  whole-body  m.ovements,  was  recorded 
more  than  1  hour  after  the  rotation  had  ceased.  Factors  of  possible  significance 
in  conditioning  the  compensatory  nystagmus  are:  (1)  otolith  and  proprioceptor 
sensory  influx  prior  to  and  during  discordant  canal  input;  (2)  a  consistent 
sensory  influx  for  each  stimulus-producing  movement;  (3)  Intention  in  stimulus- 
producing  movements;  and  (4)  visual  inhibition.  Contributions  of  compensatory 
and  arousal  factors  to  vestibular  suppression  are  considered  in  relation  to 
practical  problems  of  transfer  of  habituation  from  one  acceleration  environment 
to  another.  (AUTHOR) 
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Guedry,  F.E.,  A,  Graybiel,  and  W.E,  Collins  1962  REDUCTION  OF  NYSTAGIRJS  AND 
DISORIENTATION  IN  HUMAN  SUBJECTS  (Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.)  Rept.  no.  69,  Proj.  MR005 . 13-6001,  19  June  1962, 

ASTU  AD-282  954 


ABSTRACT:  The  course  of  adjustment  to  a  rotating  environment  and  the  transfer 
of  habituation  from  one  vestibular  environment  to  another  were  determined. 
Nystagmus,  disorientation,  and  nausea  were  reduced  in  subjects  living  and  moving 
about  for  several  days  in  a  slowly  rotating  room.  The  reduced  nystagmus  was 
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not  reinstated  by  assigning  'arousal- tasks '  which  are  ordinarily  effective  in 
this  respect,  ^ After  rotation  was  stopped  residual  effects  were  noted  for 
several  hours.  These  included  compensatory  nystagmus,  compensatory  illusory  re¬ 
actions,  and  some  motion  sickness.  Other  subjects  were  exposed  to  similar 
circi’mstances  for  shorter  periods  wherein  only  restricted  head  movements  in  a 
particular  plane  were  permitted.  Nystagmus,  illusory  phenomena,  and  nausea  were 
reduced  by  this  procedure.  However,  the  habituation  did  not  transfer  to  forms 
of  vestibular  stimulation  including  head  movements  in  an  unpracticed  quadrant' 
which  produce  reactions  similar  in  direction  and  plane  to  those  repeatedly 
experienced  during  the  habituation  period.  Residual  effects  from  this  shorter 
more  restricted  exposure  were  slight.  (Author) 
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Guedry,  F.  E.,  Jr.,  &  A.  Grayblel,  &  W.  E.  Collins  1962  NYSTAGMUS  AND  DIS¬ 
ORIENTATION  REDUCTION  IN  HUMAN  SUBJECTS.  (Paper,  33rd  Annual  Meeting  of  the 
Aerospace  Medical  Assoc.,  Chalfonte-Haddon  Hall,  Atlantic  City,  N,  J 
April  9-12,  1962) 


ABSTRACT:  Nystagmus,  disorientation  and  nausea  were  reduced  in  most  subjects 
living  and  moving’  about  for  several  days  in  a  slowly  rotating  room.  The  reduced 
nystagmus  was  not  reinstated  by  assigning  "arousal-tasks"  which  are  ordinarily 
effective  in  this  respect.  After  rotation  was  stopped,  residual  effects  were 
noted  for  several  hours.  These  included  compensatory  nystagmus,  compensatory 
illusory  reactions  and  some  motion  sickness.  Other  subjects  were  exposed  to 
similar  circumstances  for  shorter  periods  wherein  only  restricted  head  movements 
in  a  particular  plane  were  permitted.  Nystagmus,  illusory  phenomena  and  nausea 
were  reduced  by  this  procedure.  However  the  habituation  did  not  transfer  to 
forms  of ^^ves t ibular  stimulation  including  head  nevements  in  an  '"unpracticed 
quadrant  which  p’^oduce  reactions  similar  in  directionand  plane  to  those 
repeatedly  experienced  during  the  habituation  period.  Residual  effects  from  this 
shorter  more  restricted  exposure  were  slight. 
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Guedry,  F.  E.,  A.  Grayblel,  &  W.  E.  Collins  1962  REDUCTION  OF  NYSTAGl-X'S  ANT) 
DISORIENTATION  IN  HUMAN  SUBJECTS.  Acr>  :  lace  >Vdicine  33f  1 11  ■  1  ISh- 1 160 
Nov.  1962 


ABSTR/\CT:  Nystagmus,  disorientation,  and  naui.ea  were  redaced 

and  moving  about  for  several  days  in  a  slowly  nutating  roo:-. 
mus  was  not  reinstated  by  assigning  "arousa 1 -tasks"  whitii  are 
in  this  respect.  After  rotation  was  stopped  residual  effects 


in  subjects  living 
The  reduced  nystag- 
ordlnarily  effective 
wore  noted  for 
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several  hours.  These  included  corr.pensaCory  nys'fcagr-.us ,  cor;;'er.satory  illusory 
reactions,  and  some  motion  sickness.  Other  subjects  were  exposed  to  similar 
circumstances  for  shorter  periods  wherein  only  restricted  head  mover, ent.s  in  a 
particular  plane  were  permitted.  Kystai>mus,  illusory  phenomena and  nausea' were 
reduced  by  this' procedure .  However,  the  habituation  did  not  transfer  to  forms 
of  vestibular  stimulation  including  head  movements  in  an  "unpracticed  quadrant" 
which  produce  reactions  similar  in  direction  and  pl.inc  to  those  repeatedly 
experienced  during  the  habituation  period.  Residual  effects  from  thi.-  shorter 
more  restricted  exposure  were  slights  (AUTHOR) 
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Guedry,  F.E.  Jr.,  R.S.  Kennedy  et  al  1962  HUM.\.N  PERFORMANCE  DITHMG  7U0  WEEKS 
IN  A  ROOM  ROTATING  AT  THREE  RPM.  (Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.)  NSA  joint  rept.,  no.  74.  Proj  .  MR003 . 13 -6001 
ASTIA  AD-290  496 

ABSTRACT:  Four  men  were  tested  before,  during,  and  after  being  ror.ited  at  3  PJI? 
for  two  weeks  in  the  Pensacola  Slow  Rotation  Room.  The  men  also  1 ived  in  the 
room  preceding  the  coinmoncemont  cf  tlie  rotation.  Tests  of  intellectual  and 
physiological  function  were  included.  The  principal  finding  was  that  no  serious 
phycholog ica 1  or  physiological  deficit  was  detected  during  two  weeks  of  rotation 
or  during  the  subsequent  readaptation  to  norirui’  environment.  The  only  cost 
showing  pronounced  deterioration  of  pcrformanc*  at  the  beginning  of  rotation  and 
upon  returning  to  norir.al  e.nvironment  was  the  Craybiel -Fregly  Posture  Test.  Tnis 
means  that  any  task  requiring  ordinarily  difficult  locomotion  would  be  disturbed 
at  these  critical  intervals.  Ordinary  walking  with  adequate  visual  reference 
was  not  so  obviously  affected.  Results  are  discussed  in  relation  to:  probiema 
of  rotating  space  stations,  the  vestibular  system,  and  experiments  involving 
optically  distorted  visual  information.  (Author) 
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Guignard,  J.C.  1959  THE  PHYSIOLOGY  OF  HIGH  SPEED  FUGHT.  PART  I.  ■ 
Brit .  J.  Clin.  Pract .  13(l):23-30.  Jan.  1959. 
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G. ignard,  J.C.  1959  THE  PHYSIOLOGY  OF  HIGH  SPEED  FLIGHT.  PART  11. 
Brit.  J.  Clin.  Pract .  13  (2 )  :  1 16- 122  .  Feb.  1)59. 
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Guignard,  J.  1961  REVIEW  OF  3HITISH  IMPACT  WORK  AND  PL'N’S; 

(Paper,.  Symposium  on  acceleration  stress,  Stu  Antonio,  Texas). 
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Guignard,  J.C.  1962  SOME  CURRENT  IMPACT  STUDIES  IN  GREAT  BRITAIN 
( In :  Impact  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a  Comprohenstv^ 
ChronoloRlcal  Bibl ioRraphy .  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  301-311) 


ABSTRACT:  This  paper  gives  a  general  outline  of  some  of  tha  work  which  has  been, 
done  in  recent  years  or  is  currently  in  progress  in  Great  Britain  in  the  field 
of  impact  acceleration  stress.  Bearing  in  mind  the  spensor.^hip  of  this  Symposium, 
it  is  perhaps  important  for  me  to  make  it  clear  at  the  outset  that  there  is  as 
yet  no  official  British  manned  spaceflight  program.  There  is,  therefore,  no  work 
on  impact  or  vibration  being  done  in  Government  establ isnm.ents  which  is  specifically 
related  to  problems  in  space  medicine.  Acceleration  research  at  l.A.M, ,  for 
example,  is  directed  solely  to  current  problems  in  service  aviation  medicine. 
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C-uilbert,  E.A.  1952  BACKWARD  SEATING 
S.A.E.  Journal  60(6):  56  June  1952 

ABSTRACT:  Most  passenger  fatalities  in  aircraft  accidents  result  from  impact  in 
crash  landings  and  not  from  burning,  according  to  current  medical  opinion. 

Injuries  prevent  the  passenger  from  escaping  a  crash  fire.  Also,  the  present 
safety  belt  is  inadequate  because  it  only  restrains  the  lower  part  of  the  body, 
letting  the  torso  act  as  a  weighted  lever. driving  the  ten-pound  human  head  forward 
and  subjecting  it  to  an  impact  force  greater  than  that  acting  on  the  aircraft 
structure  at  that  point.  Therefore  it  became  logical  for  investigators  to 
experiment  with  a  rear-facing  seat.  The  general  reaction  to  this  proposal  was 
that  "peopl‘d  'io  not  like  to  ride  backwards."  However,  this  was  not  borne  out  by 
investigation.  The  Military  Air  Transport  Service  provided  for  rearward  facing 
seats  in  part  of  its  Boeing  C-97  fleet,  using  a  seat  designed  to  take  a  16  g 
forward  load  based  on  a  passenger  weight  of  225  pounds.  With  a  normal  passenger 
weight  of  175  pounds,  the  permissible  forward  g  load  increases  to  approximately 
twenty-four.  The  seat  can  be  folded  against  the  side  of  the  fuselage  to  make 
room  for  cargo.  (J.  of  Aviation  Medicine  23(5):  533.  October,  1952) 
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Guillemin,  V.,  Jr.  19A2  INSTRUMENTS  OF  THE  HUMAN  CENTRIFUGE  AT  ROYAL 
CANADIAN  AIR  FORCE  NO.  1  INITIAL  TRAINING  CENTER,  TORONTO,  CANADA. 
(War  Dept.,  Air  Corps,  Materiel  Div. ,  Wright  Field,  Ohio)  EXP-M-49- 
695-16A,  15  Sept.  19A2. 
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Guillemin,  V.,  Jr.  1942  MOTOR  DRIVE  AND  CONTROL  FOR  THE  HUMAN  CENTRIFUGE, 

(U.  S.  War  Dept.,  Air  Corps,  Materiel  Division,  Wright  Field,  Ohio) 

Rept.  No.  EXP-M-49-695-16;  15  ^lept.  1942 

ABSTRACT:  An  AC  motor  drives  a  DC  generator  which  drives  a  DC  motor.  Two 
scries  fields,  FI  and  FI'  are  connected  in  series  with  each  other  and  with 
am.atures.  The  motor  field  F2'  is  fed  by  the  electronic  exciter  t--hich 
generates  field  F2'  under  special  control  from  ABC.  Before  operation  the 
AC  motor  is  turned  on  "set"  and  the  DC  generator  is  brought  up  to  full  speed. 

The  rubes  in  ABCD  are  warmed  up.  The  current  in  F2  is  zero  and  OR  is  open 
so  current  in  FI  is  zero  also.  The  motor  does  not  turn  over  although  the 
field  F2  is  excited.  Equipment  is  "ready". 

To  start,  close  OR  and  start  current  in  F2.  The  generator  produces  current 
larger  than  but  proportional  to  the  current  in  F2.  This  gives  a  proportional 
torque  in  the  DC  motor  and  a  proportional  rate  of  speed  increase  in  the 
centrifuge.  The  current  for  F2  is  produced  by  thyratron  unit  B,  but  the 
output  of  B  is  controlled  directly  by  A. 

A  receives  two  potentials,  Es  and  Ea,  from  the  centrifuge  drive.  Es  comes 
from  the  tachometer  generator  and  is  directly  proportional  to  the  speed 
of  the  centrifuge.  Ea  is  a  potential  drop  across  2  serie.s  fields  and  is 
directly  proportional  to  the  rate  of  speed  increase  or  acceleration  of  the 
centrifuge.  Es'  produces  a  counter  potential  to  Es.  When  Es  is  equivalent 
to  Es'  the  sifety  limit  is  reached  and  the  current  cut  off.  Ea'  opposes  Ea 
and  is  the  safety  limit  for  acceleration.  During  deceleration  the  motor 
feeds  the  current  back  to  the  generator.  Thus  the  curren*"  through  FI,  FI' 
and  the  potential  Ea  are  reversed.  Ea'  opposes  this  so  the  rate  pf  deceleration 
is  controlled.  This  device,  A,  is  not  used  in  an  ordinary  run  because  the 
maximum  values  are  not  reached.  Instead  the  present  speed  control  C  is  used, 

A  heavily  inked  graph  of  the  run  is  drawn  through  a  photoelectric  scanning  device. 
The  scanner  causes  the  potentiometer  to  rotate  and  introduces  a  varying 
potential,  similar  in  action  to  Es,  into  A.  Safety  devices  automatically 
open  the  relay  OR  and  apply  emergency  mechanical  brake, if  the  scanner  fails 
to  operate.  The  scanner  also  automatically  returns  the  device  to  "ready"  position 
at  the  end  of  the  run.  The  recording"g"  meter  is.  actuated  by  a  tachometer 
generator  and  draws  a  record  of  time  variation  of  "g"  on  a  moving  strip  of 
paper.  This  record  is  compared  with  the  graph  introduced  into  C  to  check 
the  performance  of  the  entire  equipment. 
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Gulmaraes,  G.  1953  BIBLIOGRAFIA  DE  MIDICINA  AERONAUTICA.  (Bibliography  of 

Avia tipn  Med i cine)  _  _ 

Revista  Medica  da  Aeronautica  (Rio  de  Janero)  5:129-132,  March  1953. 
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Culll,  0.  1951  REISESYKE  OG  DENS  BEHANKLING.  (Motion  Slcknea*  and 

Its  Treatment) 

Tldaakrtft  for  den  Norake  Laegeforenlng.  Oalo,  71:762-764,  Dec.  1,  1951 
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Gurdjlan,  E.  S.  and  J .  E.  Webster  1943  EXPERIMENTAL  HEAD  INJURY  WITH  SPECIAL 
REFERENCE  TO  MECHANICAL  FACTORS  IN  ACUTE  TRAUMA. 

J.  Surg. .  Gvn. .  &  Obat.  76:623-634. 
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Gurdjian,  E.  S.,  &  H.  R.  Lissner  1944  MECHANISM  OF  HEAD  INJURY  AS  STUDIEd'^Y 
THE  CATHODE  RAY  OSCILLOSCOPE,  PRELIMINARY  REPORT, 

J.  of  Neurosurgery  1(6) : 393-399 ,  Nov.  1944 

ABSTP.ACT:  Certain  aspects  of  head  injury  are  well  suited  for  study  with  the  aid 
of  the  cathode  ray  oscilloscope.  This  instrument  is  particularly  useful  in 
connection  with  measuretnents  of  deformation  of  the  skull  and  intracranial 
pressure  changes  that  occur  at  the  time  of  injury,  since  the  element  of  inertia 
in  the  measuring  and  recording  of  the  phenomena  is  entirely  absent.  A  preliminary 
report  of  our  investigations  is  given  in  this  paper. 
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Gurdjian,  E .  S . ,  &  H.  R.  Lissner  1945  DEFORMATION  OF  THE  SKULI  IN  HEAD 

INJURY,  A  STUDY  WITH  THE  "STRESSCOAT"  TECHNIQUE.  J.  Surg..  G/n..  &  Obst. 
81:679-687,  Dec.  1945 
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Gurdjian,  E.S.  and  J.E.  Webster  1945  ,  EXPERIMENTAL  AND  CLINICAL  STUDIES  ON 
MECHANISM  OF  HEAD  INJURY.  ,  ^ 

A.  Research  Nerv.  and  Men t .  Pis . .  Proc.  24:48-97 
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Gurdjian,  E.  S.,  &  H.  R.  Lissner  1946  DEFOR.MATIONS  OF  THE  SKULL  IN  HEAD 

INJURY  STUDIED  BY  THE  "STRESSCOAT"  TECHNIQUE,  QUANTITATIVE  DETERMINATIONS. 
J.  Surg..  Gyn..  &  Obst.  83:219-233,  Aug.  1946 


681 


This  brief  sununary  of  automobile  accident  statistics  reveals  serveral  important 
factors.  One  is  that  the  driver  gains  considerable  protection  by  holding  onto 
the  steering  wheel,  thus  preventing  his  head  from  being  thrown  forward  into 
the  windshield  or  instrument  panel. 

The  procedure  used  to  determine  the  amount  of  energy  necessary  to  produce  frac¬ 
tures  of  the  skull  in  cadaver  heads  is  presented.  As  a  result  of  the  stresscoat 
tc^sts  it  was  found  that  linear  fractures  are,  in  general,  initiated  on  the  exter 
nal  surface  of  the  skull  due  to  Outbending  at  a  considerable  distance  from  the 
point  of  impact.  The  fracture  line  generally  reaches  the  point  of  impact  since 
after  its  initial  inbending  this  area  rebounds  and  becomes  a  region  of  maximum 
tensile  stress  on  the  external  surface  as  seen  from  strain  gauge  studies. 
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Gurdjian,  E.  S. ,  H.  R.  Lissner,  &  J.  E.  Webster  1950  THE  MECHANISM 
OP  SKULL  FRACTURE.  Radiology  54:313-339 
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Gurdjian,  E.  S. ,  J.  E.  Webster,  &  H.  R.  Lisrncr  1953  OBSERVATIONS 

ON  PREDICTION  OF  FRACTURE  SITE  IN  HEAD  INJURY.  R--%dlQlogv  60(2):  226-235 
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Gurdjian,  E.  S.,  H.  R.  Lissner,  F.  R.  Latimer,  B.  F.  Haddad  and  J.  E. 

Webster  1953  QUANTITATIVE  DETERMINATION  OF  ACCELERATION  AND 

INTRACRANIAL  PRESSURE  IN  EXPERIMENTAL  HEAD  INJURY  -  PRELIMINARY  REPORT. 
Neurology.  3  (6):  417-423,  June  1953 

ABSTRACT:  In  n»st  previous  studies  in  experimental  head  injury  where  records 
of  acceleration  have  been  obtained,  messurements  have  been  made  on  the  object 
striking  the  flow.  Due  to  the  error  introduced  resulting  from  deformation 
of  the  scalp,  muscles,  skull  and  striker  itself,  it  appeared  more  accurate 
to  measure  the  acceleration  of  the  skull,  and  this  procedure  was  followed 
simultaneously  with  the  measurement  of  the  accelerations. 

Concussive  effects  were  produced  by  blows  resulting  in  accelerations  of 
250  g  to  over  500  g.  The  intracranial  pressure  rise  measured  at  the  same 
time  ranged  from  25  to  95  p.s.i.  Concussions  of  minimal,  moderate  and 
severe  degree  were  obtained.  The  time  duration  of  the  pressure  and  the 
acceleration  appeared  to  be  the  significant  single  factor  which  explained 
the  clinical  effects  following  impact.  It  was  noted  that  at  the  lower 
values  of  pressure  and  acceleration  a  concussion  was  produced  only  if  the 
duration  of  the  acceleration  and  pressure  was  of  an  appreciable  length. 


Gurdjlan,  E.  F.,  H.  R.  Llatner  and  J.  E.  Webster  19A7  THE  MECHANISM  OF 
PRODUCTION  OF  LINEAR  SKULL  FRACTURE.  Surg.  Gyn. .  &  Obstet.  85:195-210. 
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Gurdjian,  E.  S.,  &  H.  R.  Llaaner  1947  DEFORMATIONS  OF  THE  SKULL  IN  HEAD  INJURY 
AS  STUDIED  BY  THE  "STRESSCOAT"  TECHNIC.  Amer.  J.  of  Surgery  73:269-281, 

Feb.  1947, 
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Gurdjian,  E.  S.,  &  H.  R.  Lissner  1947  A  STUDY  OF  THE  MECHANICAL  BEHAVIOR  OF 
THE  SKULL  AND  ITS  CONTENTS  WHEN  SUBJECTED  TO  INJURING  BLOWS.  (Wayne  Unlv. 
&  Grace  Hoap .,  Detroit,  Michigan) 
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Gurdjian,  E.  S.,  et  al .  1947  THE  MECHANISM  AND  MANAGEMENT  OF  INJURIES  OF  THE 

HEAD.  J.  American  Medical  Association  134:1072-1076 
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Gurdjian,  E.  S.,  H.  R.  Lissner,  &  J.  E.  Webster  1948  MECHANICS  OF  SKULL 
FRACTURE.  (Wayne  Univ.  &  Grace  HotJp.,  Detroit,  Michigan) 
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Gurdjian,  E.  S.,  &, J.  E.  Webster  1948  EXPERIMENTAL  AND  CLINICAL  STUDIES  ON  THE 
MEC^ISM  OF  HEAD  INJURY.  (Dept,  of  Surgery,  Wayne  Univ.,  College  of 
Medicine,  The  Dept,  of  Neuro.,  Grace  Hospital,  Detroit,  Michigan) 
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Gurdjian,  E.  S.,  J.  E.  Webster  &  H.  R.  Lissner  1949  STUDIES  ON  SKLT.L  FRACTURE 
WITH  PARTICULAR  REFERENCE  TO  ENGINEERING  FACTORS. 

Am.  J.  of  Surgery  78(5) : 736-742.y-.Nov .  1949. 


ABSTRi\CT:  It  is  a  well  known  fact  that  head  injury  is  a  frequent  cause  of  death. 
Head  injuries  also  figure  prominently  in  automobile  acciqents. 
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Gurdjian,  E.  S.  &  J.  E.  Webster  1953  RECENT  ADVANCES  IN  THE  KNOWLEDGE 
OF  THE  MECHANISM,  DIAGNOSIS  AND  TREATMENT  OF  HEAD  INJURY. 

American  Journal  of  the  Medical  Sciences  226:214*220,  August  1953. 
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Gurdjian,  E.S.,  H.R.  Lissner,  j.E.  Webster,  F.R.  Latimer  and  B.F.  Haddad  1954 
STUDIES  ON  EXPERIMENTAL  CONCUSSION— RELATION  OF  PHYSIOLOGIC  EFFECT  TO 
TIME  DURATION  OF  INTRACRANIAL  PRESSURE  INCREASE  AT  IMPACT. 

Neurology.  4(9)  :674-681,  Sept.  1954 

ABSTRACT:  The  experiments  show  that  the  shorter  the  time  duration  the  higher 
the  pressure  necessary  to  result  In  a  concuss Ive^  effect.  The  lunger  the  time 
duration  the  lower  can  the  pressure  be  in  order  to  effect  a  concussion. 
Concussion  resulting  from  acceleration,  deceleration,  or  compression  Is  caused 
by  an  Increase  in  Intracranial  pressure  at  the  time'  of  impact. 
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Gurdjian,  E.  S. ,  &  J.  E.  Webster  1955  MECHANISM  OF  SCALP  AMD 

SKULL  INJURIES,  CONCUSSION,  CONTUSION,  AND  LACERATION.  Proceedings. 
2nd  International  Congress  of  Neuropathology,  London,  1955. 
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Gurdjian,  E.  S..  J.  E.  Webster  &  H.  R.  Lissner  1955  OBSERVATIONS 
ON  THE  MECHANISM  OF  BRAIN  CONCUSSION,  CONTUSION,  AND  LACERATION. 
Surg .  Gyn. ,  &  Obst .  101:680-690 
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Gurdjian,  E.  S.,  J.  E.  Webster  &  H.  R.  Lissner  1956  MECHANISM  OF 
HEAD  INJURY.  (Paper,  Wayne  State  University) 

Typed  paper  with  charts  and  pnotugraphs. 
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Gurdjian,  E.  S.  and  J.  E.  Webster  1958  HEAD  INJURIES  - -MECHANISMS .  DIAGNOSIS 
AND  MANAGEMENT.  (Boston:  Little,  Brown  and  Co,  1958) 


Gurdjian,  E.  S.,  Webster,  J.  E.  &  H.  R.  Llssner  1958  MECHANISM 

OF  SCALP  AND  SKULL  INJURIES,  CONCUSSION,  CONTUSION,  AND  LACERATION. 

Symposium  on  Head  Injuries.  J.  Neurosurg.  15:12S>128. 

ABSTRACT:  (1)  Since  the  effects  of  mechanical  alterations  at  the  moment 

of  impact  In  head  injury  must  ultimately  be  reflected  by  alterations  of 
the  properties  of  neuronal  membranes,  this  has  been  studied  by  recording 
the  electrical  activity  at  various  levels  of  the  nervous  system.  (2) 
Whereas  there  may  be  surprisingly  little  change  in  the  spontaneous 
electrical  activity  of  the  cerebral  cortex  and  many  subcortical  structures, 
there  is  consistent  reduction  of  activity  in  the  reticular  formation 
of  the  midbrain  following  a  concussive  blow.  (3)  Whereas  there  is  no 
alteration  of  conduction  of  sensory  impulses  over  the  classical  sensory 
pathways  to  thalamus  and  cortex  evoked  sensory  responses  in  the  reticular 
formation  are  blocked  or  markedly  attenuated  by  concussion.  (4)  Since 
it  is  known  that  such  sensory  driving  of  the  reticular  activating  system 
is,  necessary  to  maintain  consciousness,  the  genesis  of  coma  following 
head  injury  would  seem  to  be  cn  this  basis.  (5)  these  alterations  of 
properties  of  neuronal  membranes  following  concussion  may  be  related  to 
biochemical  alterations,  including  the  metabolism  of  acetylchloine ,  which 
are  known  to  follow  concussion. 
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Gurdjian,  E.  S.  and  H.  R.  Llssner  1961  PHOTOELASTIC  CONFIRMATION  OF  THE 
PRESENCE  OF  SHEAR  STRAINS  AT  THE  CRANIOSPINAL  JUNCTION  IN  CLOSED  HEAD 
INJURY.  J.  Neurosurg  18:58-60. 
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Gurdjian,  E.  S.,  H.  R.  Lissner,  F.  G.  Evans,  L.  M.  Patrick  and  W.  G. 

Hardy  1961  INTRACRANIAL  PRESSURE  AND  ACCELERATION  ACCOMPANYING 
HEAD  IMPACTS  IN  HUMAN  CADAVERS 

(Paper  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Material  Center.  Philadelphia,  Pa.,  June  14-15,  1961) 

ABSTRACT:  Heads  of  human  cadavers  were  permitted  to  strike  glass  panels 
at  impact  velocities  of  from  2.5  to  34.8  mph.  Average  accelerations  as 
high  as  125g  and  90g  measured  at  the  occiput  occurred  for  forehead  mid¬ 
line  blows  to  tempered  and  laminated  glass.  The  time  duration  varied 
from  about  6  to  12  milliseconds.  Average  temporal  pressures  reached  a 
maximum  of  20.9  psi.  with  the  glass  remaining  intact  and  the  pressures 
lasting  from  about  6  to  12  milliseconds.  When  the  glass  broke,  the  pressures 
and  their  time  durations  remained  very  low.  Parietal  pressures  were  always 
"less  thaTr"remporal  pressures. 

.Study  of  the  cinephotographs  showed  that  the  head  oscillated  three  or 
four  times  following  impact  to  the  glass  panel.  The  oscillations  also 
occurred  when  the  glass  fractured,  but  were  reduced  in  number  to  an 
average  of  about  2  1/2.  Under  the  conditions  of  these  experiments  no 
fractures  of  the  skull  or  cervical  spine  or  dislocations  of  the  vertebra 
were  noted  when  the  thinner  glass  panels  were  used. 
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Gurdjlan,  E.  S.  H.  R.  Lissner  F.  G.  Evans,  L.  M,  Patrick  and  W.  G. 

Hardy  1961  INTRACRANIAL  PRESSURE  AND  ACCELERATION  ACCOMPANYING 
HEAD  IMPACTS  IN  HUMAN  CADAVERS  Sure . .  Gvn.  &  Obst.  113:185-190, 

Aug.  1961. 

ABSTRACT:  Heads  of  human  cadavers  were  permitted  to  strike  glass  pehels 
at  impact  velocities  of  from  2.5  to  34.8  mph.  Average  accelerations  as 
high  as  125g  and  90g  measured  at  the  occiput  occurred  for  forehead  midline 
blows  to  tempered  and  laminated  glass.  The  time  duration  varied  from 
about  6  to  12  milliseconds.  Average  temporal  pressures  reached  a  maximum 
of  20.9  psi.  with  the  glass  remaining  intact  and  the  pressures  lasting  from 
about  6  to  12  milliseconds.  When  the  glass  broke,  the  pressures  and  their 
time  durations  remained  very  low.  Parietal  pressures  were  always  leas 
than  temporal  pressures. 

Study  of  the  cinephbtographs  showed  that  the  head  oscillated  three  or 
four  times  following  Impact  to  the  glass  panel.  The  oscillations  also 
occurred  when  the  glass  fractured,  but  were  reduced  in  number  to  an  average 
of  about  2  1/2.  Under  the  conditions  of  these  experiments  no  fractures 
of  the  skull  or  cervical  spine  or  dislocations  of  the  vertebra  were  noted 
when  the  thinner  glass  panels  were  used. 
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Gurdjlan,  E.S.  1961  DAMAGE  OF  TdE  SKELETON 

(Paper,  Symposium  On  Impact  Acceleration  Stress,  Brooks  Air  Force  Base, 
San  Antonio,  Texas,  November  27-29,  1961) 
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Gurdjlan,  E.S.  1962  EXPERIENCES  IN  HEAD  INJURY  AND  SKELETAL  RESEARCH 
Impac t  Acceleration  Stress :  Proceedings  of  a  Symposium  With  a  Com¬ 
prehensive  Chronological  Bibliography.  National  Academy  of  Sciences, 
National  Research  Council,  Publication  No.  977,  pp.  145-158. 

ABSTRACT:  The  mechanism  of  skull  fracture  and  concussion  has  been  outlined. 
Strength  characteristics  of  various  bones  in  the  body  have  been  studied. 
Effects  of  emb.ilming  on  the  strength  characteristics  of  bone  have  been 
evaluated.  Impact  tests  upon  the  femur,  pelvis  and  spine  have  been  con¬ 
ducted,  and  the  results  summarized.  Recent  studies  on  cadaver  head  Impacts 
into  safety  glass  are  briefly  analyzed.  Proposals  for  future  studies  include 
the  careful  study  of  the  problem  of  shiplash  injury,  clinical  studies  of 
minimally,  moderately  and  severely  injured  humatis  by  electroencephalography, 
study  of  chamlcal  and  metabolic  changes  following  head  injury  in  the  htiman 
and  analysis  of  primary  shock  following  human  impacts. 
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Gurdji*n,  E.  S.  1962  MECHANISM  OF  BRAIN  CONCUSSION,  CONTUSION  AND 
LACERATION.  In  M.  K.  Cragun,  ed..  The  Fifth  Stapp  Automotive  Crash 
and  Field  Demonstration  Conference.  Sept.  14-16,  1961.  Pp.  133-142. 
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Curd j tan,  E.  S.,  H.  R.  Ltsaner,  &  L.  M.  Patrick  1962  PROTECTION  OF  THE  HFJO) 

AND  NECK  IN  SPORTS.  J.  American  Medical  Association  182:509-512,  Nov. 3,  1962 


ABSTRACT:  Existing  data  on  factors  at  work  in  athletic  injuries  to  the  head  and 
neck  are  reviewed.  Measurements  have  been  made  of  the  energies,  accelerations, 
and  changes  of  intracranial  pressure  involved  in  cases  of  concussion  and  skull 
fracture.  In  the  cadaver,  linear  skull  fractures  can  be  produced  by  energies  of 
4.6  to  6.9  kg.m.  These  impart  an  average  acceleration  of  112  g  and  increase 
the  intracranial  pressure  by  about  1,450  mm.  Hg.  Such  figures  afford  a  basis  for 
the  construction  of  protective  helmets.  The  thickness  of  padding  required  can 
be  computed  from  the  weight  and  velocity  of  the  injuring  object.  If  the  velocity 
is  doubled,  the  padding  has  to  be  4  times  thicker.  (AUTHOR) 

SECOND  ABSTRACT:  Helmets  for  use  in  one  sport  might  not  be  satisfactory  for 
another.  Individual  design  of  the  helmet  for  each  sport  is  mandatory  if  maximum 
protection  is  to  be  obtained.  Protection  of  one  part  of  the  body  at  the  expense 
of  another  must  be  avoided.  Protection  of  the  face,  for  example,  in  some  instances, 
has  lead  to  Injury  in  the  neck  region.  Basically,  the  protection  afforded  by  a 
helmet  is  a  function  of  the  thickness  of  the  padding  and  shell  construction.  For 
maximuin  protection,  a  given  thickness  and  padding  characteristics  must  be  chosen 
to  obtain  the  optimum  deceleratiot..  Human  cadaver  experimental  studies  indicate 
that  the  skull  fractures  with  an  expenditure  of  400  to  600  in. -lb.  of  energy. 

At  this  level  of  injury,  records  of  acceleration  average  112  g  with  peaks  of  200 
g.  Studies  of  intracranial  pressure  at  the  time  of  impact  reach  the  neighborhood 
of  28  psi.  Although  in  the  living  these  figures  may  be  different  for  moderate 
concussion,  they  represent  approximations  which  may  be  useful  in  calculation  for 
human  protective  devices. 
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Gurevick,  B.  K.  H.  1957  ELECTROPHYSIOLOGICAL  STUDIES  PERFORMED  DURING  ROTATION 
OF  THE  SUBJECT.  Fiziol  .  Zhur .  SSSR  (Moscow)  43(4) : 367-370,  April  1957 
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Gurfinkel,  V.C.,  P.K.  Isakov,  V.B.  Malkin,  &  V.  I.  Popov  1959  KOORDINATSIIA 
POZQ  I  DVIZHENII  CHELOVEKA  V  USLOVIIAKH  POVYSHENNOI  I  PONIZHENIJOI 
GRAVITATSII  (COORDINATION  OF  POSTURE  AND  MOVEMENTS  OF  MAN  IN  CONDITIONS 
OF  INCREASED  AND  DECREASED  GR.\VITY) 

Biul  •  Ekspcrimental  Not  Biolcgii  I  Med.  (Moscow),  48( 1 1) : 12- 18,  Nov.  1959. 

ABSTRACT:  The  effect  of  rapidly  alternating  phases  of  increased  and  decreased 
gravitational  force  on  motor  coordination  and  posture  was  studied  in  seven 
human  subjects.  Experiments  were  conducted  in  the  elevator  of  Moscow  Universi¬ 
ty,  which  permits  changes  in  gravity  ranging  from  2  G  to  0.3  G  within. two  to 
three  seconds.  Positional  changes  of  body  and  extremities  and  motor  coordina¬ 
tion  were  recorded  graphically.  Under  the  expeiimental  conditions  no  signifi¬ 
cant  disturbances  were  registered  either  in  coordination  of  positioning  of  the 
body  and  limbs  or  in  the  adequacy  of  motor  performance.  The  role  of  the  visual 
analysor  in  maintaining  equilibrium  does  not  increase  significantly  under 
conditions  of  subgravity,  as  shown  by  analysis  of  equilibrium  reactions  of 
subjects  with  their  eyes  closed  or  open.  It  is  concluded  that  a  50  per  cent 
increase  or  decrease  in  gravity  does  not  materially  affect  the  system  which 
regulates  posture  and  movement  on  the  basis  of  proprioceptive  af ferentation. 
(Authors) 
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Gurivich,  K.  H.  &  W.  G.  Miroliubov  1936  THE  EFFECT  OP  ACCELERA'HON  ON 
MAN  DURING  FLIGHT  Vo-sanit  Dyelo.  No.  2-3:42-47. 
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Gurnee,  H.  1931  THE  EFFECT  OF  A  VISUAL  STIMULUS  UPON  THE  PERCEPTION  OF 
BODILY  MOTION.  Amer.  J.  Psychol.  43:26-48 

ABSTRACT:  Using  sine-wave  rotary  oscillation  of  the  body  and  sine-wave 
oscillation  of  a  simple  visual  object  (hexagonal  figure,  2'5  cm  diameter,  made 
by  punching  holes  of  1mm.  diamete.  through  a  piece  of  black  cardboard  at  the 
corners  and  center  of  the  hexagonal)  as  stimuli,  an  attempt  was  made  to  obtain 
quantitative  and  qualitative  data  on  the  effect  of  a  visual  situation  upon  the 
perception  of  the  movement  of  the  body.  The  movements  of  the  body  and  of  the 
visual  stimulus,  together  with  a  time-line  and  operator's  reports  were  recorded 
on  a  kymograph.  Three  trained  operators  were  used.  Reactions  to  the  independent 
bodily  and  visual  movement  were  first  taken  for  comparison  purposes,  then  the 

bodily  and  visual  movements  were  observed  together.  The  results  show  that  in . . - . 

rotary  oscillation  of  the  body  at  2°  amplitude,  the  percentages  of  correct 
responses  varied  directly,  and  the  percentages  of  negative  responses  tended 
to  vary  inversely,  with  the  average  velocity.  A  higher  percentage  of  correct 
responses  tended  to  vary  inversely,  with  the  average  velocity.  A  higher 
percentage  of  correct  responses  occurred  for  all  operators  in  the  decelerating 
phase  of  bodily  oscillation  than  in  the  accelerating  phase. 
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Gurovskii,  N.  N.  and  M.  A.  Gerd  1961  IN  THE  SPACEFLIGHT  LABORATORY 
Trans,  of  Nauka  1  Zhizn'  (USSR)  28(10): 21-28,  1961. 

(Office  of  Technical  Services,  Washington,  D.C.) 

June  8.  1962  62-32301 
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Gurovskiy,  N.N..  &  M.A.  Gerd  1962  IN  THE  SPACEFLIGHT  LABORATORY. 
Nauka  i  Zhizn* (10) :21-28.  (Translation  Services  Braach,  Foreign 
Technology  Division,  Wright -Patterson  AFB,  Ohio) 

Trans.  No.  FTD-TT-62 -652 -1+2+4,  8  June  1962.  ASTIA  AD  286  201. 
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Guttwein,  G.K.  &  A.l.  Dranttz  1951  SELF-GENERATING  ACCELEROMETERS 
E lectronics .  v.  24,  pp.  120-123 


ABSTRACT:  Compression  type  and  bending  type  accelerometers  are  described. 
One  of  the  compression  type  has  a  sensitivity  of  45  m.v.  per  g  and  a 
natural  frequency  greater  than  6000  c/s.  Acceleration  ranges  of  0.C22.g  to 
600  g  can  be  obtained  on  a  single  instrument.  Since  the  accelerometers 
are  self  generating,  their  output  does  not  depend  on  supply  voltages., 
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Gwilt,  S.  R.  1961  TRAJECTORY  ANALYSIS  IN  AIRCRAFT  ACCIDENT  INVESTIG/.TION . 
(National  Research  Council  of  Canada,  National  A'ronautical  Establish¬ 
ment)  Aeronautical  Report  LR-310:  Oct.  1961  ASTIA  AD-269  592.' 

SUMMARY:  With  the  publication  of  trajectory  .tables  compiled  by  personnel 
of  the  Aerodynamics  Section;  National  Aeronautical  Establishment,  it  has 
been  possible  to  outline  some  methods  of  their  application  in  analyses 
following  aircraft  disintegration.  Examples  are  given  for  the  determination 
of  throw-distances  and  times  analysis  may  be  used  to  determine  a  region  of 
primary  failure  and  so  may  form  a  basis  for  a  more  detailed  structural 
analysis. 

In  addition  to  the  calculation  of  trajectories,  methods  are  also  outlined 
for  the  determination  of  wind  vectors,  heights  and  positions  of  item 
separation,  and  also  for  estimates  of  drag  coefficients  and  terminal  velocities 
for  falling  items. 

(AUTTOR) 
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Hms,  B.  &  J.  Matzker  1953  USER  DEN  EINTLOSS  DER  LINEARBESCHLEUNIGUNG  AUP 
DIE  ENTSTEHUNG  VON  VESTIBUIARISSCHWINDEL  (Effect  of  Linear  Acceleration 
Etiology  of  Vestibular  Vertigo) 

Z.  Larvng.  Rhinol.  (Stuttgart)  37(1):  17-21. 
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Hass,  G.  M.  1944  TYPES  OF  INTERNAL  INJURIES  OF  PERSONNEL  INVOLVED  IN  AIRCRAFT 
ACCIDENTS . 

J.  Aviation  Med.  15:77-84. 

ABSTRACT:  The  author  consents  on  internal  injuries  which  offer  new  problems 
in  pathognesis,  diagnosis  and  treatment.  In  the  general  case,  the  occupant  of 
a  rapidly  decelerated  aircraft  is  held  securely  in  his  seat  by  the  safety  belt 
and  is  momentarily  subjected  to  the  action  of  very  large  forces.,  The  forces  may 
be  resolved  along  the  three  principal  axes.  At  times,  the  vertical  seat  to  head 
forces  are  very  large.  At  other  times,  the  anteroposterior  forces  are  large.  In 
still  other  instances,  lateral  forces  directed  in  the  long  axis  of  the  wings  are 
large.  Whenever  one  part  of  the  body  is  decelerated  at  a  rate  which  is  different 
from  that  of  another  part  of  the  body,  the  connections  between  the  two  parts  are 
placed  under  stress  which  is  proportional  to  the  differences  in  the  rates  of 
deceleration.  That  difference  in  rate  of  deceleration  causes  injury. 
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Haber,  H.  1951  ASTRONOMY  AND  SPACE  MEDICINE 

In  Marbarger,  J.  P.,  ed..  Space  Medicine;  the  Human  Factor  in  Flights  Beyond 
the  Earth  (Urbana,  Ill.:  University  of  Illinois  Press,  1951)  pp .  49-61 
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Haber,  H.  1951  THE  HUMAN  BODY  IN  SPACE 

In  (School  of  Aviation  Medicine,  Randolph  .AFB,  Texas)  Epitome  of  Space 
Medicine ,  Item  #12 

See  also  Scientific  American  184:16-19,  Jan.  1951 


ABSTRACT:  This  article  discusses  the  measures  which  must  be  taken  to  enable 
men  to  survive  in  the  alien  environment  of  the  void  beyond  our  atmosphere.  The 
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flrtt  problem  to  be  dealt  with  I*  acceleration.  Another  problem  la  weightless- 
nets  ,  Control  of  cabin  temperature  and  oxygen  supply  is  another  consideration. 
Meteors  are  a  field  of  real  danger  for  astronauts.  The  author  discusses  each 
of  the  preceding  problems.  (CARI) 
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Haber.  H.  19S2  CAN  WE  SURVIVE  IN  SPACE? 

In  Ryan ,  C . ,  ed . ,  Across  the  Space  Frontier 
(New  York;  Viking,  1952)  Pp.  71-97 


ABSTRACT:  A  popular  presentation  o£  physiological  and  psychological  problems 
arising  in  space  travel  from  high  acceleration,  lack  of  atmosphere,  from  cosmic 
and  solar  radiations,  lack  of  gravitational  forces,  and  from  hazards  like 
meteorites  and  inad«<iuate  temperature  regulation. 
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Haber,  H.  1952  THE  CONCEPT  OF  WEIGHT  IN  AVIATION 
J.  Aviation  Med.  23(6) ; 594-596 ,  1952. 

ABSTRACT:  For  purposes  of  aviation  engineering  and  medicine,  the  concept  of 
weight  is  redefined.  The  principle  of  d’Alembert  states  that  the  sum  of  the 
force  of  gravity,  the  force  of  inertia,  and  the  external  forces  acting  upon  a 
body  is  zero.  The  weight  of  the  body  is  then  the  resultant  external  force 
exerted  upon  the  body  by  a  restraining  agent  in  response  to  forces  of  gravity 
and  Inertia.  Six  dynamic  situations  are  illustrated,  in  which  the  three  forces 
are  represented  as  vectors. 
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Haber,  H.  1952  FLIGHT  AT  THE  BOREERC  OF  SPACE. 

In  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Epitome  of  Space 
Medicine.  Item  #16. 

See  also  Scientific  American  185:20-23,  Feb.  1952. 


ABSTRACT:  Man’s  conquest  of  space  will  not  be  a,  single  event.  Before  that 
time,  there  will  be  many  other  firsts.  At  the  present  time,  an  unmanned  two- 
stage  rocket  has  climbed  to  250  miles  above  the  Earth's  surface.  Naturally 
most  of  the  data  on  the  performance  of  the  newest  rocket  craft  and  planes  must 
remain  secret  for  reasons  of  national  security.  Therefore  the  author  discusses 
the  problems  of  high-altitude  and  oxygen  deficiency,  dangerous  radiation  and 
meteorites,  weightlessness,  and  acceleration  during  space  flight.  (CARI) 
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Haber,  H.  1952  GRAVITY,  INERTU,  AND  WEIGHT 

In  White,  C.S.  &  0.0.  Benson,  Jr.,  eds..  Physics  and  Med ic ine  of  the  Upper 

Atmosphere  (Albuquerque,  N.  Mex.:  University  of  New  Mexico  Press,  1952) 

Pp.  123-136 

ABSTRACT:  To  evaluate  properly  the  physiological  processes  in  flight,  a  new 
formulation  of  the  concept  of  weight  is  required.  In  reversing  and  implementing 
the  classical  definition  of  weight  (or  the  force  of  attraction  which  the  earth 
exerts  on  a  body,  with  its  direction  toward  the  center  of  the  earth)  the  following 
'definition  is  proposed:  weight  is  the  resultant  external  force  exerted  upon  a 
body  by  a  restraining  agent  in  response  to  forces  of  gravitation  and  inertia. 

This  definition  makes  it  evident  that  weight  of  a  body  is  not  a  constant  nor  a 
property  of  the  body  but  depends  upon  the  dynamic  conditions  to  which  the  body  is 
subjected  (e.g.  inertia,  drag,  or  propulsion  in  an  aircraft).  On  the  basis  of 
this  definition  a  formula  is  developed  to  determine  the  weight  of  a  pilot  under 
all  conditions  of  propelled  and  unpropelled  flight.  The  possibility  of  prolonged 
weightlessness  is  a  factor  to  be  counted  on  in  future  flights  and  is  going  to 
become  an  outstanding  aviation  medical  problem.  While  no  major  disturbances  in 
the  normal  physiological  functions  (such  as  digestion,  breathing,  etc.)  are 
foreseen,  normal  orientation  might  be  impaired. 
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Haber,  H.  1952  MEDICAL  RESEARCH  IN  DEVELOPMENT  OF  MANNED  ROCKET  FLIGHT 
Contact.  April  1952,  pp. 30-32 


ABSTRACT:  A  discussion  of  the  medical  problems  associated  with  manned  rocket 
flight  by  a  member  of  the  Department  of  Space  Medicine  of  the  School  of 
Aviation  Medicine. 
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Haber,  H.  1952  MEDICAL  RESEARCH  IN  THE  DEVELOPMENT  OF  MANNED  ROCKET  FLIGHT. 
Technical  Data  Digest  17(2): 12-13 

ABSTRACT:  A  tentative  schedule  of  present  and  future  aviation-  and  space 
medical  research  tasks  is  presented.  The  establishment  of  an  artificial 
satellite  would  be  the  next  step  in  I'.ne,  with  animal  experiments  preceding  the 
employment  of  humans.  Future  studies  will  have  to  concentrate  particularly  on 
problems  resulting  from  conditions  in  an  environment  without  gravity  and  atmosphere 
(supply  of  climate  and  breathing  air,  filtering  of  radiation,  and  supply  of 
— mechanical  support)  . - - ^ - ^ _ _ _ _ 


Haber,  H.  1952  ON  SPACE  MEDICINE  PROBLEMS 

(Hayden  Planetarium  Sympotium  on  Space  Travel,  Oct.  12,  1951) 
Brit .  Intern 1 .  Soc.  11:3-9 


2,285 

Haber,  H.  1952  PROBLEMS  OF  SPACE  .TRAVEL 

Science  News  Letter  62 (12): 180 


ABSTRACT:  An  analysis  of  psychological,  physiological,  and  physical  problems 
of  space  travel,  presented  by  the  author  in  an  addrers  before  the  American 
Society  of  Mechanical  Engineers,  Is  s.ihMuarlzeu.  Meteors  con-tltute  a  danger 
above  90  miles;  cosmic  rays  are  a  health  hazard  between  13  and  23  miles;  and 
ozone  and  ultraviolet  light  require  protective  measures.  Frictional  heat  and 
extr«;^  temperature  differentials  between  lighted  and  shaded  parts  of  the 
rocket^resent  an  additional  problem.  Weightlessness  in  free  space  merely 
creates  slight  physiological  disturbances;  little  Is  known,  however,  about  the 
psychological  consequences  of  subgravitational  flight.  (Literatuuroverz icht 
(Over  Ruimtevaartgeneeskunke)  (Space  Medicine  Bibliography)  (Technisch  Documen- 
tatle  en  Informatle  Centrum  voor  de  Krljgsmacht,  den  Haag,  Netherlands) 

Rept.  No.  TDCK-16903,  ASTIA  AD  227  817,  Feb.  1959) 
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Haber,  F.  1953  HUMAN  FLIGHT  AT  THE  LIMITS  OF  THE  ATMOSPHERE:  G-FORCES  AND 
WEIGHT  IN  SPACE  TRAVEL.  J.  Brit.  Interplanetary. Soc  .  12:32-34 
See  also  Sky  and  Telescope  12 (4): 97-98 ,  114,  Feb.  1953 
NOTE:  Reel  7,  Flash  7.  Item  2 

ABSTRACT:  This  is  a  general  discussion  of  the  problem  of  body  weight  with  respect 
to  human  subjects  traveling  in  rockets  to  the  upper  limits  of  the  atmosphere  and 
beyond.  In  a  rocket  take-off,  the  acceleration  (and  weight)  will  increase  toward 
the  end  of  the  propulsion  period.  The  human  body  can.  for  a  maximum  of  3  minutes, 
tolerate  11  g  in  the  prone  position  and  14  g  in  the  supine  position.  These 
tolerances  will  effectively  limit  the  acceleration  of  a  rocket  with  human  cargo. 

As  jming  that  the  initial  stage  of  rocket  flight  is  achieved  with  the  passengers 
still  in  good  condition,  the  problem  of  weightlessness  must  next  be  overcome.  It 
is  expected,  on  the  basis  of  animal  experim'^ntat ion ,  that  no  major  circulatory 
disturbances  will  develop;  but  phere  might  be  some  difficulty  in  orientation  and 
muscular  coordination.  The  effects  of  prolonged  weightlessness,  are  however, 
unknown---either  with  regard  to  animals  or  humans. 
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Haber,  H.  1953  MAN  IN’  SPACE 

(New  York:  Bobbs-rterrill ,  1953) 


ABSTRACT:  This  book  is  primarily  concerned  with  the  human  problems  involved 
in  artificial  satellites  and  space  stations. 
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H«b«r,  H.  1953  THE  MECHANICAL  ENVIRONMENT  IN  THE  FUTURE  AIRCRAFT . 
In  Haber,  H.,  ed..  Front lera  of  Man-Controlled  Flight . 


2,289 


Haber,  H.  ,  ed  1953  PROCFFt?INGS  OP  A  SYMPOSIUM  ON  FRONTIERS  OF  MAN-COiSmuLLED 
FLIGHT.  INSTITUTE  OF  TRANSPORTATION  AND  TRAFFIC  KKGINEERING.  UNIVERSITY  OF 
CALIFORNIA.  LOS  ANu£? ES .  3  APRIL  1953 


ABSTRACT:  Contents  include: 

Llppert,  S.,  "Limitations  to  Noise  and  Vibration  Control" 

Haber,  H. ,  "The  Mechanical  Environment  in  the  Future  Aircraft" 

Roth,  H.P.,  "Impact  and  Dynamic  Response  of  the  Body" 

Blockley,  W.V.,  "Combined  Physiological  Stresses" 

All  Speakers,  Panel  Discussion  on  Frontiers  of  Man-Contrulled  Flight. 
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Haber,  H.  1954  MAN  AND  MACHINE  BETWEEN  ATMOSPHERE  AND  SPACE 
Aeronautical  Engineering  Review  13(11): 56-62,  Nov.  1954. 


ABSTRACT:  Problems  to  be  solved  before  man  can  survive  flight  into  space. 
Extensive  bibliography. 
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Haber,  H.  1954  FROM  HIGH-ALTITUDE  FLIGHT  TO  SPACE  FUGHT. 

In  KendricRs,  E.J.,  et  al.,  "Medical  Problems  of  Space  Flight" 
Reprint  Instructors*  Journal.  Winter,  1954. 


ABSTRACT:  High-altitude  flight  will  eventually  become  space  flight  as  a 
natural  result  of  our  continual  efforts  to  extend  our  vertical  freedom  of 
Bioyement .  During  flight,  high-altitude  and  high-speed  go  together.  Several 
ways  of  avoiding  the  dangers  of  overheating  are  as  follows:  better  structural 
materials  which  are  more  heat  resistant  than  present  ones;  and,  of  course, 
flying  at  greater  altitudes  where  the  air  is  thinner.  As  high-ralt itude  flight 
will  eventually  blend  with  actual  space  flight,  the  itan  in  the  rocket  must  be 
protected  against  the  various  hazards  of  space.  The  crew  must  sit  in  a 
pressurized  cabin  and  wear  a  pressure  suit.  The  crew  will  experience  up  to 
six  minutes  of  weightlessness.  It  is  the  task  of  space  medicine' to  help  pilots 
avoid  the  disturbing  effects  of  weightlessness.  (CARI) 
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Haber,  H.  1955  FROM  HIGH-ALTITUDE  FLIGHT  TO  SPACE  FLIGHT. 
In  USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas, 
Epitome  of  Space  Medicine .  Pp.  13-16.  ASTIA  AD- 144  581. 


ABSTRACT:  High-altitude  flight  will  eventually  become  space  flight  as  a 
n;rturai  result  of  our  continual  efforts  to  extend  our  vertical  freedom  of 
movement.  During  flight,  high-altitude  and  high-speed  go  together.  Several 
ways  of  avoiding  the  dangers  of  overheating  are  as  follows:  better  structural  ' 
uterials  which  are  more  heat  resistant  than  present  ones;  and,  of  course, 
flying  at  greater  altitudes  where  the  air  is  thinner.  As  high-altitude  flight 
will  eventually  blend  with  actual  space  flight,  the  man  in  the  rocket  must  be 
protected  against  the  various  hazards  of  space.  The  crew  must  sit  in  a 
pressurized  cabin  and  wear  a  pressure  suit.  The  crew  will  experience  up  to 
six  minutes  of  weightlessness.  It  is  the  task  of  space  medicine  to  help  pilots 
avoid  the  disturbing  effects  of  weightlessness.  (CARI) 
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Haber,  H.  1955  CAN  MAN  SURVIVE  IN  SPACE! 

Flying  Review  ,10: 15-16 

ABSTRACT:  Phenomena  man  will  expedience  in  space  fUght  and  his  physiological 
reactions  to  them;  hazards  to  space  flight;  use  of  space  suits.  Article  is  con- 
densed  from  the  author’s  Man  in  Space  (Nv«!w  York:  Bobbs-Merrill,  1953). 
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Haber,  H.  1957  THE  ASTROPHYSICIST'S  VIEWS 

In  C-iupbell,  P.  A.,  K.  Dannenberg,  W.  0.  Rbberts,  H.  Haber,  A.  s’  Crossfield 
Hoover,  A.  M.  Mayo,  J.  p.  Hagen,  &  H.  Strughold,  SPACE  TRAVEL:  A 
SYMPOSIUM  J.  Avia.  Med.  28:487-492 
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™  ™  "ACE  ENVIRONMENT 

Ch.ner’a7  lEAv.  X£ch.»loRy  (s«  York:  T.  WU.,  .„d  Son.,  1959) 
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SHOCK  TEST  FACILITY  AT  6571ST  AEROltEDICAL  RESEARCR 


Dynamics  Cori>orat von  as  a  test  device  to  generate  high  acceleration  (g)  forces 
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for  short  duration  time  periods.  The  HYGE  Shock  Tester  will  also  accurately 
reproduce  these  shock  pulses . 

A  total  of  90  preliminary  runs  was  accomplished  on  the  unit  installed  at  the  6571st 
Aeromedlcal  Research  Laboratory  during  which  time  a  detailed  review  of  system 
operational  characteristics  and  vlbiatlons  throughout  the  system  was  studied. 

On  22  December.  1961  the  first  living  subjects  were  tested.  (AUTHOR) 
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Heckler,  C.  T.  1956  EQUATIONS  OF  MOTION  AND  COMPUTER  SET-UP  FOR  IM-UEP  HUMAN 
ENGINEERING  FLIGHT  SIMULATOR.  (Bell  Helicopter  Co.,  Ft.  Hbrth,  Taxes) 

TR  299-099-043,  July  1956 
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Hedded,  B.  F.,  H,  R.  Llssner,  J.  E.  Webster  &  E.  S.  Gurdjlen  1955  EXPERIMENTAL 
CONCUSSION  -  RELATION  OF  ACCELERATION  TO  PHYSIOLOGIC  EFFECT. 

Neurology  5( 11) : 798-800,  November  1955. 

ABSTRACT:  In  a  previous  report  bn  meeaurements  of  ecceleretlon  in  experlo^ntei 
head  Injury,  it  was  found  that  the  values  of  acceleration  varied  greatly  end  the 
concusslve  effect  was  not  predictable.  Further  studies  utilising  similar 
techniques  were  carried  out  to  gain  additional  information  eonceming  the 
relationship  between  acceleration  and  concxiasive  effect. 
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Haddad,  B.F.,  J.L.  Chason,  H.R.  Liabner,  J.E.  Webster,  &  E.L  Gurdjian  1956 
ALTERATIONS  IN  CELL  STRUCTURE  FOLLOWING  SUDDEN  INCREASE  IN  INTRACRANIAL 
PRESSURE.  Surgical  Forum:  Clinical  Congress  of  the  American  College  of 
Surgeons  (Philadelphia)  6:496-498  — 
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Haddon,  W.  A.,  Jr.  and  R.  A.  McFarland  1957  A  SURVEY  OF  PRESENT  KNOWLEDGE 
OF  THE  PHYSICAL  THRESHOLDS  OF  HUMAN  HEAD  INJURY  FROM  AN  ENGIN’EERING 
STANDPOINT.  (Conmisslon  on  Accidental  Trauma,  Armed  Forces  Epidemiolo¬ 
gical  Board,  Dept,  of  Defense,  Wash.,  D.  C.). 


2,301 

Hadfield,  G.  and  R.  V.  Christie  1941  CASE  OF  PULMONARY  CONCUSSION  (BLAST) 
DUE  TO  HIOl  EXPLOSIVES 
British  Medical  Journal  1:77-78 
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Hagen.  J.  P.  1957  THE  VANGUARD  PROJECT 

In  Campbell,  P.  A.,  K.  Dannenberg,  W.  0,  Roberts,  H.  Haber,  A.  S.  Crossfieia, 
G.  W.  Hoover,  A.  M.  Mayo,  J.  P.  Hagen,  &  H.  Strughold,  SPACE  TRAVEL:  A 
SYMPOSIUM.  J.  Avia.  Med.  28: 503-507 
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Hahn,  R.  1956  RICERCHE  SULLE  MODIFICAZIONI  DELLA  SOGLIA  UDITIVA  DOVUTE  AL 
FENOMENO  D1  PURKINJE.  (RESEARCH  ON  MODIFICATIONS  OF  AUDITORY  THRESHOLD 
CAUSED  BY  THE  PURKINJE  PHENOMENON).  Rivista  di  medicina  aeronauttca  (Roma) 
19(3):466-475.  July-Sept.  1956 

ABSTRACT:  Four  subjects  with  normal  hearing  were  subjected  to  vestibular  stimula¬ 
tion  by  rotation.  Immediately  after  cessation  of  the  rotation  (in  the  so-called 
first  post-rotatory  phase)  the  subject's  head  was  flexed  abruptly.  Audiograms 
taken  after  the  experiment  showed  an  increase  of  the  auditory  thresholds  for  500- , 
1000- ,  and  2000rc.p.s.  tones  amounting  to  5-20  decibels.  This  increase  was  greatest 
for  the  500-cycle  frequency.  The  threshold  value  did  not  return  rapidly  to  the 
values  observed  before  the  experiment,  but  showed  a  phasic  course  with  a  15-20 
decible  variation  between  two  successive  determinations  and  returned  to  normal 
values  only  30  minutes  after  rotation.  These  threshold  variations  were  not  depen¬ 
dent  upon  the  audiometrically  studied  ear  or  upon  the  sense  of  rotation,  but  upon 
central  phenomena.  The  importance  of  auditory  failure  in  relation  to  conditions 
of  the  pilot  in  flight  is  discussed. 
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Hale,  H.  B.,  J.  P.  Ellis,  Jr.,  &  C.  H,  Kratochvil  1959  CHANGES  IN  PLASMA 
CORTICOSTEROIDS  AND  BICARBONATE  AS  A  RESULT  OF  PILOTING  SUPERSONIC 
AIRCRAFT.  (School  of  Avia.  Med.,  USAF  Aerospace  Medical  Center,  (ATC) 
Brooks  AFB  Texas)  Research  Rept.  No.  59-61,  April  1959. 
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Hale,  H.B.,  R.B.  Mefferd,  Jr.,  G.  Vawter,  G.E.  Fo''rster,  &  D.  Criscuolo  1959 
INFLUENCE  OF  LONG-TERM  EXPOSURE  TO  ADVERSE  ENVIRONMENTS  ON  ORGAN  WEIGHTS 
AND  HISTOLOGY.  (School  of  Aviation  Med.,  USAF  Aerospace  Medical  Center, 
(ATC)  Brooks  AFB,  Texas)  Research  Rept.  No.  59-13,  Jan.  1959. 
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MOTION  PICTURE 

Hall,  F.  G.,  G.  L.  Maison,  G.  A.  Hallenbeck  &  C.  A.  Maaske  1945  THE  HUMAN 
CENTRIFUGE  -  DEMONSTRATION  (A  MOTION  PICTURE) 

ABSTRACT:  A  motion  picture  with  sound  track  illustrating  the  construction  and 
use  ot  the  AAF  Air  Technical  Service  Command  Centrifuge.  (Fed.  Proc.  4(1): 29, 
March  1945) 
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Ball,  F.  G.  &  J.  Salzano  1959  EFFECT  OF  BODY  POSTURE  ON  MMIMAL  INSPIRATORY 
AMD  EXPIRATORY  STROKE  VOLUME. 

(USAF  Wright  Air  Development  Center,  Urlght-Patterson  AF3,  Ohio) 

NAOC  TR  59-128;  March  1959.  ASTIA  AD  212  319. 
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Ball,  G.  1942  TBE  EFFECT  OF  POSITION  ON  INCIDENCE  OF  SUING  SICKNESS. 

(National  Raaearch  Council  of  Canada,  Toronto)  Report  Mo.  C-2878,  22  Aug. 
1942. 
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Ball,  G.  E.  1943  MEMORANDUM  ON  AIRCRAFT  CRASHES 

(National  Research  Council  of  Canada,  Tor'hn^)  C-2347,  January  1943. 

ABSTRACT:  Reference  is  made  to  research  work  in  the  United  States  of  aircraft 
accidents  and  prevention.  Three  projects  are  described:  (1)  survey  of  type  and 
location  of  injury,  fractures  resulting  from  aircraft  accidents,  (2)  study  of 
the  forces  on  the  body  in  simulated  crashes  and  development  of  protective  features 
to  be  incorporated  in  safety  harness  and  seat  control  units,  (3)  investigation 
into  the  use  of  controlled  powder  charges,  ignited  by  electric  current,  for  the 
release  of  various  devices  for  the  protection  of  aircraft  occupants. 
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Hall,  1.  A.  M.  1961  HUMAN  PILOT  TRACKING  DYNAMICS  AS  AFFECTED  BY  CONTROLLED 
ELEMENT  CHARACTERISTICS.  (Paper,  Panel  on  Acceleration  Stress  of  the 
Armed  Forces-NRC  Committee  on  Bio-Astronautics,  6-11  March  1961,  NASA 
Ames  Research  Ctr.,  Moffett  Field,  Calif.) 
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Hallenbeck,  G.A. ,  C.A.  Maaske  &  E.E.  Martin  1943  EVALUATION  OF  ANTI-G  SUITS 
(Wright-Patterson  AFB,  Ohio)  Rept.  No.  2;  Eng-49-b96-51B;  12  Dec.  1943 

See  also:  National  Research  Council,  Com.  on  Aviat.  Med.  Rept.  No.  254 


ABSTRACT:  Centrifuge  tests  on  32  subjects  at  Wright  Field  and  the  Mayo  Clinic 
show  that  the  Berger  Bros.  GPS  raises  the  "g"  threshold  between  1  and  2  ‘'g". 

To  simulate  the  condition  found  at  high  altitudes  where  the  output  of  the 
vacuum  pump  is  limited,  maximum  suit  pressures  were  kept  to  4  to  4.5  psi. 
Protection  offered  by  the  suit  remained  good.  Protection  offered  by  the  suit 
sumnates  with  that  afforded  by  muscle  straining  maneuvers.  Individuals  wearing 
the  suit  have  a  very  high  threshold  for  unconsciousness,  a  valuable  feature. 
Graphs  of  the  performance  of  the  Berger  valve  when  supplied  by  the  B-12  pump 
are  included. 
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H«llcnbeck,  G.  A.  1944  THE  EFFECT  OF  REPEATED  SHORT  EXPOSURES  AND  PROLONGED 
EXPOSURES  TO  INCREASED  "G"  ON  HUMAN  SUBJECTS. 

(AAF,  Aero  Medical  Uj.,  Wright  Field,  Ohio) 

Memo  Kept.  No.  ENG. 49-696-56,  5  Feb,  1944.  ASTU  ATI  13212 

ABSTRACT:  (a)  During  60  second  exposures  to  positive  "g",  6  subjects  who 
suffered  either  PLL  or  blackout  during  first  10  to  15  seconds  of  the  run  showed 
varying  degrees  of  improvement  thereafter. 

(b)  When  6  subjects  were  given  6  rapidly  repeated  10  second  exposures  to  4.2 
"g",  vision  improved  during  second  and  following  trials.  Improvement  was  con¬ 
sistent  when  interval  between  exposures  was  10  seconds  or  less,  and  was  less 
narked  when  interval  was  15  to  30  seconds. 

(c)  Thus  repeated  exposures  to  "g"  are  probably  not  responsible  for  unfavorable 
symptoms  reported  by  pilots  during  rat  race  maneuvers. 

(d)  Vision  improved  even'  though  pulse  rate  drops  on  repeated  exposure  to  "g". 
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Hallenbeck,  G.  A.  1944  THE  UNDQUIST-RYAN  TENSIOMETER. 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  No.  310;  8  April  1944. 

ABSTRACT:  Description  of  an  apparatus  for  recording  "g"  produced  in  opening 
shock  of  parachute  jumps  by  stylus  writing  on  moving  clear  film. 
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Hallenbeck,  G.A.  1944  THE  MAGNITUDE  AND  DURATION  OF  PARACHUTE  OPENING 
SHOCKS  AT  VARIOUS  ALTITUDES  AND  AIR  SPEEDS  (Aerospace  Medical  Div. , 
Wrlght-Patterson  AFB,0hio)  Memo  rept.  no.  ENC-49-696-66 .  8  July  1944 
ASTIA  AD- 289  146  •  7  . 

ABSTRACT:  This  publication  presents  the  results  of  studies  of  the  forces  developed 
during  parachute  openings  at  altitudes  up  to  40,000  feet.  Descent  tine  data  for 
200  pound  dummies  with  24  foot  nylon  canopies  fitted  a  calculated  rate  of  descent 
curve  based  on  a  velocity  of  25  feet  per  second  at  sea  level.  These  data  do  not 
provide  information  regarding  actual  landing  velocity.  The  total  duration  of 
parachute  opening  shocks  was  unaffected  by  altitude  up  to  40000  feet  and  true 
air  speeds  up  to  232  m.p.h.,  and  was  in  the  range  of  one  to  two  seconds.  As 
the  magnitude  of  force  increased,  the  time  from  the  beginning  of  impact  to  the 
final  peak  decreased.  The , magnitude  of  the  parachute  opening  shock  was  greater 
at  higher  altitudes  than  at  lower  artTtudes:  (i)  When  the  horizontal  launching 
speed  was  constant  at  all  altitudes.  (b)  When  the  horizontal  launching  speed 
varied  and  was  the  calculated  terminal  velocity  of  a  falling  man  at  each  altitude. 
When  the  horizontal  launching  speed  of  the  dum.nies  was  increased  at  a  given 
density  ,  "al titude ,  the  nagnitude^f^rhe  force  at:  opening  was  increasech — The 
increase  in  force  per  m.p.h.  increase  in  launching  speed  was  greater  at  2600P 
feet  than  at  7000  or  15000  feet.  Data  collected  with  these  hard  rubber  dummies 
can  be  transferred  to  the  living  body  with  reasonable  validity. 
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Hallenbeck,  G.  A.  1944  MEETING  OF  NATIONAL  RESEARCH  COUNCIL  SUBCOMMITTEE  ON 
ACCELERATION,  WASHINGTON,  D,  C.,  7  JUNE  1944  (Wright  Field)  Memo  Rept. 
Eng.-49-696-51E;  22  June  1944 
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Hallenbeck,  G.  A.,  E.  J.  Baldes  and  C.  F.  Code  1944  THE  EFFECT  OF  IMMERSION 
IN  WATER  ON  THE  TOLERANCE  OF  DOGS  TO  CENTRIFUGAL  FORCE.  (Mayo  Clinic) 
(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
CWl  no.  278,  14  Mar.  1944 

ABSTRACT; 

(a)  When  dogs  are  immersed  in  water  to  the  junction  of  the  second  rib 
with  the  sternum  so  that  most  of  the  chest  is  submerged,  *'g"-golerance  is 
lowered.  All  six  dogs  on  which  this  was  tried  died  at  "g"  levels  they  previously 
withstood  with  minimal  symptoms. 

(b)  When  dogs  are  Immersed  in  water  to  the  level  of  the  xiphoid  process 
so  that  moat  of  the  chest  la  above  water,  tolerance  Increases  up  to  3  or  more 
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Hallenbeck,  G.  A.,  &  R.  L.  Engstrom  1944  THE  RESPONSE  OF  NORMAL  DOGS  TO 

PROLONGED  EXPOSURE  TO  CEOTRI^GAL  FORCE.  (National  Research  Council,  Division 
of  Medical  Science,  Committee  on  Aviation  Medicine)  Rept.  CAM  ^o .  279, 

3  March  1944 


ABSTRACT: 

(a)  The  reaction  of  dogs  to  "g"  i 
Grade  1  response;  Dog  is  coi^ 
Slight  ataxia  is  present. 
Grade  2  response:  Dog  is 


pulse,  often  bradycardia. 
Grade  3  response:  Death . 


Pd 

lim] 


the  vessels  below  the  heart, 

(b)  Unanesthetized  dogs  withstand 
with  Grade  1  response. 

(c)  Unlike  rats  when  subjected  to 
time  values  of  80  "g"-minutes  in  . 

(d)  General  nembutol  anesthesia  dcj 

(e)  The  work  of  Holt  (reference  7 
at  5  "g"  is  questioned  because  of 
8  minutes.  Maybe  blood  gets  to  bij 


graded  as  follows: 

scious.  Pupils  of  eyes  fail  to  react  to  light. 
Ise  is  100  to  200. 

ip  and  unconscious.  There  is  a  weak,  irregular 
vere  ataxia  is  noted  when  consciousness  returns 
ly  postmortem  pathology  is  gross  distention  of 
occasional  hemorrhage  into  colon, 
exposure  to  8  or  more  "g"  for  5  or  more  minutes 


forces,  dogs  do  not  respond  to  "g"- 


"g"  tolerance. 


2  to  12  "g’ 
constant  fashion, 
es  not  appreciably  lower 

showing  that  carotid  olood  pressure  is  zero 
the  survival  of  dogs  exposed  to  over  5  "g"  for 
ain  some  other  way  than  by  carotid  arteries. 
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Hallenbeck,  G.  A.  1945  EFFECTS  ON  MAN  OF  REPETITIVE  EXPOSURE  TO  CENTRIFUGAL 
FORCE . 

Federation  Proceedings  4:29-30,  March  1945. 

ABSTRACT:  This  study  was  undertaken  to  determine  the  response  of  subjects  to 
increased  "g"  when  exposures  follow  one  another  at .time  intervals,  brief  enough 
that  the  response  to  one  exposure  could  be  conditioned  by  previous  trials.  The 
Air  Technical  Service  Cotisnand  centrifuge  was  operated  such  that  six  ten-second 
episodes  of  4.2  "g",  a  level  sufficient  to  produce  marked  visual  symptoms  in  the 
chosen  subjects  in'  a  single  test  run,  were  delivered  in  sequence.  Time  intervals 
from  the  end  of  maximal  "g"  in  one  episode  to  the  beginnlns  of  maximal  "g"  in  the 
next  were  set  at  4.7,  9.6,  19.4,  and  29.1  seconds.  Continuous  exposure  for  60 
seconds  was  also  imposed. 

During  continuous  60  second  exposures,  six  subjects  who  suffered  either  loss  of 
peripheral , vis  ion  or  blackout  during  the  first  ten  or  fifteen  seconds  showed 
varying  degrees  of  improvement  in  yision  thereafter.  When  exposed  to  the  series 
of  repeated  ten  second  episodes  of  increased  "g",  the  six  subjects  showed  improve¬ 
ment  of  vision  in  the  second  and  subsequent  episodes  of  each  series.  This  improve¬ 
ment  was  constant  and  marked  wiien  the  interval  between  exposures  was  ten  seconds 
or  less,  and  less  consistent  when  the  interval  was  15  or  30  seconds..  (Federation 
Proceedings  4(l):29-30,  March  1945) 
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Hallenbeck,  G.A.,  et  al  1945  THE  SYMPTOMS  WHICH  OCCUR  IN  MAN  DURING  EXPOSURE 
TO  P0SITI\'E  ACCELERATION 
Fed.  Proc.  4;  43. 

ABSTIJ^CT;  This  motion  picture  illustrates  the  sequence  of  the  symptoms  which 
develop  in  normal  men  when  exposed  to  positive  acceleration  while  sitting  in  a 
comfortable  physical  and  mental  state,  frf'e  from  undue  excitement  or  muscle  ten¬ 
sion.  Under  these  conditions  there  is  a  definite  sequence  or  pattern  in  the 
symptoms.  As  accelerations  of  greater  magnitude  are  experienced,  symptoms  of 
increasing  consequence  are  encountered.  T’uese  symptoms  are  ushered  in  by  dimming 
or  graying  of  vision  which  is  most  noticeable  in  the  peripheral  fields  and  occurs 
on  the  average  at  about  3  g.  At  still  higher  accelerations  (on  the  average  5  to 
6  g)  consciousness  is  lost.  The  color  changes  in  the  faces-  of  the  subjects  seen 
in  the  m.otion  picture  indicates  a  period  of  progressive  failure  during  which 
blood  is  progressively  lost  from  the  face,  and  a  period  of  com.pensation  during 
which  blood  is  returned  to  the  face.  The  motion  picture  illustrates  that  if 
visual  sym.ptom.s  are  encountered,  they  occur  during  the  period  of  progressive 
failure  and  th-it  recovery  from,  visual  s>'m?toms  often  takes  place  during  the  period 
of  compen.sa cion  while  Che  accelerative  force  is  still  at  maximum. 
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Hallenbeck,  G.,  J.  Glazier  &  G.  Maison  1946  RADAR  MEASUREMENT  OF  RATES  OF 

FREE  FALL  OF  ANTHROPOMORPHIC  DUMMIES  AND  MAN. 

(Aero  Medical  Lab.,  ATSC,  Wright-Patterson  AFB,  Ohio) 

ABSTRACT:  Problems  of  parachute  escape  and  present  knowledge  of  high  shock  forces 
resulting  from  parachute  opening  at  high  altitudes  demand  more  information  on 
man's  rate  of  free  fall  for  prediction  of  wind  velocities  he  must  withstand  and 
duration  of  exposure  to  cold  and  anoxia.  Figures  thus  far  available  are  based 
alax>st  entirely  on  theoretical  considerations.  To  actually  measure  rates  of  free 
fallj  anthropomorphic  dummies  and  a  man  were  cracked  by  radar  during  free  fall 
from  altitudes  up  to  40,000  feet.  Analysis  of  radar  data  provided  vertical 
velocities  at  various  altitudes  and  curves  of  altitude  versus  time  during  descent. 
A  freely  falling  body  reaches  terminal  velocity  when  its  drag  equals  its  weight. 
At  terminal  velocity,  drag  ■  weight  ■  C  S  pV2  where  Cj)  »  drag  coefficient,  S  • 
drag  area,  p  -  air  density,  and  v  -  velocity.  The  C^S  of  a  nonsynmetrical  object 
varies  with  changes  of  attitude  during  fall.  With  wAighC  and  velocity  known  and 
with  air  density  obtained  from  standard  atmosphere  tables,  CqS  values  for  the 
dunssies  and  the  oian  were  calculated  thus: 


Dummy 

weight. 

lbs. 

Man,  lbs. 

180 

220 

280 

240 

6 

2 

1 

.  5.53 

6.30 

5.99 

3.97 

Standard  Deviation  . 

0.35 

0.29 

0.26 

No.  of  Observations  . 

.  75 

59 

87 

24 

More  data  on  races  of  free  fall  of  man  are  needed  to  discover  whether  the  fact 
that  this  man  had  a  lower  CqS  and  fell  faster  than  the  dunaoies  is  the  exception 
or  the  rule.  By  assuming  CqS  values  in  the  range  of  3.5  to  7  and  various  weights, 
one  can  draw  predictive  curves  of  time  required  to  fall  freely  at  terminal 
velocity  from  any  given  altitude  to  sea  level  and  calculate  wind  velocities 
encountered  during  fall.  (Fed.  Proc.  5(1) :40,  1946) 
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Hailenbeck,  G.  A.,  E.  H.  Lambert,  E.  H.  Wood  &  M.  A.  McLennan  1946  EFFECTS 
OF  POSITIVE  G  ON  SUBJECTS  STUDIED  AT  THE  MAYO  AND  AIR  MATERIAL  COMMAND 
CENTRIFUGES . 

(USAF  AMC,  Engr.  Div. ,  Dayton,  Ohio)  Memo  Rept.  TSEAA-695-60;  26  Sept.  1946. 
ASTIA  ATI  123  453 

ABSTRACT:  Comparison  of  the  responses  of  12  subjects  to  positive  acceleration 
on  the  Mayo  and  Air  Material  Command  centrifuges  indicated  the  following: 

a.  The  average  G- tolerance  of  the  group,  appraised  by  assay  using  visual 
symptoms  and  equivalent  ear  pulse  amplitude  changes  as  end  points  was  0.6  and 
0.5  G,  respectively,  lower  on  the  Mayo  than  on  the  Air  Material  Command  cen¬ 
trifuge. 
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b.  The  basic  pattern  of  the  cardiovasuclar  response  of  these  subjects  to 
acceleration  was  the  same  at  both  laboratories.  The  sequence  of  the  measured 
physiological  events  which  occur  in  response  to  positive  acceleration  and,  with 
one  exception,  the  timing  of  these  events,  were  repeated  on  the  two  centrifuges. 

The  data  suggest  that  the  difference  in  6- tolerance  observed  on  the  two  machines 
is  related  more  to  differences  in  psychological  factors  associated  with  exposure 
to  G  than  to  any  physical  differences  between  the  two  centrifuges. 
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Hallenbeck,  G.  A.,  E.  H.  Wood,  E.  H.  Lambert  &  S.  C.  Allen  1946  COMPARISON  OF 
EFFECTS  OF  POSITIVE  G  ON  SUBJECTS  STUDIED  AT  BOTH  THE  MAYO  AND  AIR  TECHNICAL 
SERVICE  COMMAND  CENTRIFUGES. 

(Acceleration  Lab.,  Mayo  Aero  Medical  Unit,  Rochester,  Minn.;  Aero  Medical 
Lab.,  Engineering  Division,  AAF  Air  Technical  Service  Command,  Wright  Field, 
Ohio) 

ABSTRACT:  G  tolerances  of  twelve  men  were  determined  on  the  ATSC  centrifuge 
(radius  20  feet)  and  on  the  Mayo  centrifuge  (radius  15  feet).  At  the  Mayo  labora¬ 
tory  tests  were  run  in  an  illuminated  room;  at  AT->C,  in  darkness.  The  time  from 
1.5  g  to  S  g  was  2.6  seconds  on  the  Mayo  centrifuge  and  1.8  seconds  on  the  ATSC 
centrifuge.  In  both  laboratories:  (a)  duration  of  maximal  g  was  15  seconds, 

(b)  environmental  temperature  was  70  to  72  degrees  F. ,  (c)  subjects  were  urged 
to  relax,  (d)  vision  was  tested  using  similar  light  signal  systems,  (e)  the  g- 
time  curves,  response  to  light  signals,  electrocardiogram,  heart  rate,  ear  pulse 
and  ear  opacity  were  recorded.  Re.'ording  methods  differed  technically  in  some 
cases.  Average  accelerati'>n8  at  heart  level  at  which  vision  was  dimmed,  lost 
peripherally  and  lost  complttely  weve  4.3  g,  4.8  g  and  5.3  g,  respectively  on 
the  ATSC  centrifuge.  These  valuer  were  0.6  g  higher  (P  <  0.001)  than  those 
obtained  on  the  Mayo  centrifuge.  (Fed.  Proc.  5(1):40-41,  Feb.  1946) 
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Hallpike,  C.S.  and  G.M.  Fitzgerald  1946  FLYING  PERSONNEL  RESEARCH  COMMITTEE  OBSER 
VATIONS  OF  THE  PATHOLOGY  OF  AIRSICKNESS  (RAF,  Institute  of  Aviation  Medicine, 
Famborough)  FPRC  Rept.  No.  334;  Dec.  1946,  ASTIA  ATI  No.  206  440 


ABSTRACT:  Hot  and  cold  caloric  tests  of  external  semicircular  canal  function  were 
carried  out  in  17  normal  individuals  of  whom  6  were  R.A.F.  person.iel  without 
flying  experience. 

A  standard  technique  was  used  with  low  intensity  stimulation  and  the  responses  were 
measured  as  the  time  in  seconds  between  the  application  of  the  stimulus  and  the 
disappearance  of  the  nystagmus.  The  results  are  reported  in  this  publication.  - 


j . _  __ . _ 

t 
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Hallpike,  C.  S.,  J.  D.  Hood,  &  G.  H.  Byford  1952  THE  DESIGN,  CONSTRUCTION  AND 

PERFORMANCE  OF  A  NEW  TYPE  OF  REVOLVING  CHAIR;  SOME  EXPERIMENTAL  RESULTS  AND 
THEIR  APPLICATION  TO  THE  PHYSICAL  THEORY  OF  THE  CUPULAR  MECHANISM.  Acf 
I  Oto-Laryngologtca  42; 511-536 


SUMMARY:  Constructional  and  performance  specifications  are  given  ot  a  new  type 
1  of  revolving  chair  designed  for  the  investigation  of  the  functfion  of  the  human 
j  horizontal  semicircular  canals. 

I  The  chair  is  driven  by  a  servo -mechanical  system  of  conventional  design  and  high 
precision.  It  provides  angular  acceltrstions  within  the  range  of  0.1  degrees  see 
to  10  degrees  sec.  .  Any  acceleration  within  this  range  may  be  applied  for  ^ 
periods  limited  only  by  the  attainment  of  an  angular  velocity,  of  150  degrees  sec. 
a  limitation  imposed  by  certain  physiological  considerations. 

Provision  is  made  for  the  direct  observation  of  ocular  nystagsus  occurring  during 
rotation.  This  is  achieved  by  means  of  a  prismatic  viewing  system  %(hich  provides 
a  stationary  image  of  the  subject's  eye. 

Using  this  equipment,  measurements  have  been  made  of  the  durations  of  the  after 
sensations  resulting  from  the  application  of  accelerations  of  known  magnitude  and 
duration. 

The  results  obtained  are  found  to  be  in  striking  agreement  with  the  general  theory 
of  the  cupular  mechanism  outlined  by  Steinhausen  and  with  the  physical  constants 
of  the  system  as  determined  by  Van  Egmond  and  his  co-%#orkers.  (AUTHOR) 
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Hallpike,  C.  S.,  &  J.  D.  Hood  1953  FATIGUE  AND  ADAPTATION  OF  THE  CUPULA 
MECHANISM  OF  THE  HUMAN  HORIZONTAL  SEMICIRCULAR  CANAL:  AM  EXPERIMENTAL 
INVESTIGATION.  Proc.  Roy.  Soc.  B,  141:542-561 
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Hallpike,  C.  S.,  &  J.  D.  Hood  1953  A  STUDY  OF  THE  FUNCTION  OF  THE  HUMAN 
SEMI  CIRCULAR  CANAL  WITH  ESPECIAL  REFERENCE  TO  ADAPTATION  OF  THE  CUPOLA. 
Proceedings  5th  Intematlonai  Congress  Otorhinolaryngol.  Pp.  2-5 
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Hallpike,  C.  S.  and  J.  D.  Hood  1953  THE  SPEED  OF  THE  SLOW  COMPONENTS  OF 

OCULAR  NYSTAGMUS  INDUCED  BY  ANGULAR  ACCELERATION  OF  THE  HEAD:  ITS  EXPERT - 
MIiriAL  DETERNTL'-nON  AND  APPLICATION  TO  THE  PHYSICAL  THEORY  OF  THE  CUPULAR 
_ MECHANISM.___ _ _ _ _  _  _  _  .  . : . _ ; _ _ 

Proc.  Roy.  Soc.  (London)  B.  141(903) : 216-230,  April  17,  1953. 

ABSTRACT:  By  means  of  a  newly  designed  rotating  chair,  a  number  of  normal  huamn 
subjects  have  been  exposed  to  angular  acceleration  around  the  vertical  axis. 


of  known  magnitude  and  duration.  Evidence  from  this  study  supports  Graybiel's 
hypothesis  that  the  oculogyral  Illusion  is  dependent  upon  vestibular  eye 
nystagmus.  A  new  technique  Is  described  for  the  quantitative  evaluation  of  the 
oculo-gyral  illusion  occurlng  during  known  angular  accelerations.  The  technique 
makes  It  possible  to  obtain  Instanteneotis  measurements  of  the  speed  of  the  slow 
component  of  such  vestibular  eye  nystagmus  occurlng  at  any  point  In  the  course 
of  application  of  known  angular  accelerations  and  accordingly  of  the  Instantan* 
eous  magnitude  of  tne  corresponding  cupular  deflexion.  It  has  been  possible 
to  substantiate  the  general  theory  of  the  cupular  smchanism  outlined  by  Stein- 
hausen  and  to  re-evaluate  and  confirm  the  physical  constants  of  the  system 
assigned  to  It  by  Van  Egmond  and  his  co-trorkers. 
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Ham,  G.  C.  &  J.  C.  Hortens  tine  1942  OBJECTIVE  DETERMINATION  OF  CIRCUUTORY 
CHANGES  PRECEDING,  DURllU!  AND  FOLLOWING  GREYING,  BLACKOUT,  AND  SYNCOPE  ON 
THE  TILT  TABLE. 

(National  Research  Council,  Conmittee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  No.  54;  28  May  1942. 

ABSTRACT:  Thirty  tilt  table  observations  were  nmde  on  14  stale  subjects  20  to  30 
years  of  age  and  on  one  41  years  old.  In  14  cases,  sodium  nitrite  was  given  In 
addition  to  tilting. 

It  was  desionstrated  that  objective  changes  do  occur  In  ear  opacity,  the  rate  and 
amplitude  of  pulse  In  the  temporal  artery,  and  blood  pressure  In  the  brachial 
artery  prior  to  grey  or  blackout  and  syncope.  As  confusion  frequently  precedes 
these  symptoms,  an  individual's  subjective  recollection  of  blackout  is  unreliable. 
Objective  criteria  should  be  used  In  judging  protection  on  the  centrifuge  or  in 
the  plane. 
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Ham,  G.  C.  and  E.  M.  Landis  1942  APPARATUS  FOR  THE  STUDY  OF  CHANGES  IN  THR 
PERIPHERAL  CIRCULATION  DURING  ACCELERATION. 

(National  Research  Council,  Committee  on  Aviation  Medicine.  Washlnston  D  C  1 
CAM  No.  48,  23  April  1942. 

ABSTRACT:  Description  of  a  modification  of  Millikan's  oximeter  to  record  ear 
opacity  and  pulse  amplitude  changes  in  response  to  circulatory  changes.  Dupli¬ 
cates  appendix  to  CAM  No.  44. 
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Ham,  G.C.  1943  EFFECTS  OF  CENTRIFUGAL  ACCELERATION  ON  LIVING  ORGANISMS 
War  Med. .  3(l):30-56,  Jan.  1943 


ABST^CT:  This  article  discusses  positive,  negative,  and  angular  acceleration 
and  its  effects  on  respiration,  mental  efficiency,  heart  rate  and  blood 
pressure.  Centrifugal  effects  on  animals  are  also  included. 
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Ham,  G.  C.  &  J.  L.  Patterson,  Jr.  1943  QUANTITATIVE  DETERMINATION  OF  CHANGES 

IN  BLOOD  CONTENT  OF  THE  UUIMI  EAR  WITH  A  MODIFIED  OXIMETER. 

(National  Research  Council,  Coaanlttee  cn  Aviation  Medicine,  Washington,  D.C.) 

CAM  No.  140;  26  May  1943. 

ABSTRACT: 

(a)  The  oximeter  has  been  modified  so  that  the  opacity  of  the  ear  tissue 
and  of  the  blood  in  the  human  ear  can  be  measured  separately. 

(b)  Both  the  opacity  of  the  ear  tissue  alone  and  that  of  the  blood  alone 
differ  from  individual  to  individual.  These  two  variables  would  necessitate  a 
large  number  of  curves  if  all  sitiiations  were  to  be  covered. 

(c)  One  variable  can  be  eliminated  if  the  effective  opacity  of  the  bloodless 
ear  tissue  of  all  Individiials  is  made  the  same  by  varying  the  intensity  of  the 
incident  light. 

(d)  A  method  of  obtaining  empiric  curves  with  an  artificial  ear  to  simulate 
a  decrease  or  increase  in  blood  content  of  the  human  ear  has  been  described. 

This  method  can  be  used  to  calibrate  recording  instruments  in  terms  of  percentage 
change  in  blood  concent. 

(e)  The  properties  of  photocells  %rhich  may  produce  errors  in  results  are 
discussed. 
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Ham,  G.  C.,  J.  L.  Patterson,  Jr.  &  E.  M.  Landis  1943  QUANTITATIVE  MEASURE- 

»£NTS  OF  CHANGES  IN  BLOOD  CONTENT  OF  THE  HUMAN  EAR  WITH  A  MODIFIED  OXIMETER. 
(National  Research  Council,  Comsiittee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  NO.  188,  10  June  1943. 

ABSTRACT: 

(a)  A  modified  oximeter  ear  unit  is  described  which  allows  separate  measure¬ 
ment  of  both  the  thickness  (’’opacity'*)  of  the  bloodless  ear  and  of  the  blood  in 
the  human  ear. 

(b)  It  is  calibrated  with  sheets  of  tracing  paper  to  represent  the  bloodless 
ear  and  glass  chambers  of  known  thickness  to  represent  the  blood  contained  in  the 

ear. 

(c)  A  method  tot  the  measurement  of  percentile  changes  in  the  blood  content 
of  the  ear  with  th*  cathode  ray  oscillograph  and  this  ear  unit  is  described.  It 
is  adaptable  to  use  in  either  the  centrifuge  or  aircraft. 
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Ham,  G.  C.  &  E.  M.  Landis  1957  OBJECTIVE  MEASUREMENTS  OF  CIRCULATORY  CHANGES 

IN  MAN  DURING  ACCELERATION  IN  THE  CENTRIFUGE  AND  IN  THE  PLANE. 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  No.  67;  9  Aug.  1957. 

ABSTRACtT  In  8  plane  tests  (maximum  2.5  "g”  for  approximately  5  seconds)  and  27 
centrifuge  runs  on  8  subjects  it  was  found  that  ”g"  well  below  the  graying  level 
diminishes  the  blood  content  of  the  ear  consistently  and  strikingly.  At  high  ’’g" 
this  blanching  is  even  more  marked  at  the  time  that  grayout,  blackout,  and  un-  . 
consciousness  appear.  Reactive  hyperemia  follows  short  exposures  to  ”g”. 
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When  4  ”g**  was  maincalned  on  the  centrifuge  for  45  seconds,  vascularity  of  the 
ear  decreased,  then  Increased  and,  after  a  brief  compensatory  rise,  stabilized 
at  a  level  lower  than  normal  but  definitely  above  the  minimum.  It  is  though 
that  this  reaction  was  due  to  a  carotid  sinus  reflex  becoming  active  11  to  13 
seconds  after  the  onset  of  "g". 

Heasurements  were  made  by  means  of  a  photoelectric  ear  unit  (modified  oximeter) 
and  a  portable  self-contained  oscillograph.  The  apparatus  is  offered  as  a  safe 
Mthod  for  objective  study  of  circulatory  adjustment  to  "g"  in  the  plane  and  in 
the  centrifuge  and  for  evaluating  the  protection  offered  by  anti-g  devices. 
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Bamacher,  J.M.  1941  DER  KREISLAUF  UNTER  BESCHLUNIGUNG .  ELECTROKARDIOGRAMM 

BEI  KANINCHEN  (Effect  of  Acceleration  on  Heart  Rate;  Elec^ocardiographic 
Studies  in  Rabbit) 

Luftfahrtmedizin  5:  149-160 
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Bame 


Turner  1914  FLYING: 
(London:  Longoana,  Green,  and  Co.) 


SOME  PRACTICAL  EXPERTF.NrP<; 
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Hamilton,  J.  E.,  J.  S.  Lichty,  &  W.  R.  Pitts  1932  CARDIOVASCULAR  RESPONSE  OF 
HEALTHY  YOUNG  MEN  TO  POSTURAL  VARIATIONS  AT  VARIED  TEMPERATURES.  Amer.  J. 
Physiol.  100:383-393  - 
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Handford,  S.W.,  T.E.  Cone,  Jr.,  H.I.  Chinn  and  P.K.  Smith  195  DRUGS 

PREVENTING  MOTION  SICKNESS  AT  SEA.  J.  Pharmacol,  and  Exper.  Therap. , 
111  :  447 
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Hanks,  T.  G.  1961  ACCELERATION 

In  Sells,  S.  B.,  &  C.  A.  Berry,  eds..  Human  Factors  in  Jet  and  Space  Travel 
(New  York:  Ronald  Press  Co.,  1961)  pp.  284-295,  327-328 
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Hanrahan,  J.S.  1958  BIODTOAMICS:  DECELERATICN  AND  IHPACT  AT  THE  m  FORCE 
MISSILE  DEVELOPMENT  CENTER.  (Holloman  AFB,  New  Mexico)  October  1958. 
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Hanrahan,  J.S.,  &  D.  Bushnell  1960  SPACE  BIOLOGY;  THE  HUMAN  FACTORS 

IN  SPACE  FLIGHT.  (New  York:  Basic  Books,  Inc.,  1960) 

ABSTRACT:  The  book  la  a  survey  of  the  research  accomplishments  In  the  field 
of  space  biology.  Included  in  the  survey  are  the  following  topics:  (1)  man's 
motivation  for  space  travel;  (2)  the  development  of  a  suitable  vehicle; 

(3)  the  hazards  of  acceleration  and  weightlessness;  (4)  potentially  dangerous 
Van  Allen  and  cosmic  radiation.  The  social,  religious,  and  political  loipllca- 
tlons  of  space  travel  are  also  Included. 
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Hansen,  A.T.  1949  PRESSURE  MEASUREMENT  IN  THE  HUMAN  ORnANT.CM 
(Copenhagen:  ,  Teknlsh  Farlag,  1949)  - - - 
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Hansen,  H.  April  1948  SOME  PERFORMANCE  CRITERIA  FOR  THE  GIMBAL  DRIVES  ON  THE 
HUMAN  CENTRIFUGE.  (McKlernan>Terry  Corp. ,  Harrison,  N.  J.)  Device  9-G-l, 
Navy  Contract  N6ori-133,  13  April  1948. 
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Hansen,  H.  1954  GENERAL  ENGINEERING  REPORT,  HUMAN  CENTRIFUGE 

(Mcltieman-Terry  Corp.,  Harrison,  N.  J.)  S.O.  4621,  Contract  N6ori*133, 

14  July  1954. 

ABSTRACT:  This  report  Is  Intended  io  supplement  the  instruction  manuals  and 
engineering  drawings  as  a  general  source  of  engineering  Information  pertinent  to 
the  design  of  the  human  centrifuge.  It  contains  a  discussion  of  the  basic  fac¬ 
tors  which  were  considered  both  in  the  overall  design,  and,  in  the  design  of 
selection  of  components. 

It  includes  a  general  dascrlotlon  of  the  principles  of  operation  of  the  control 
systems. 

The  report  contains,  als'  lief  description  of  particularly  important  or 
especially  Interesting  p^  ..  of  manufacturing  and  erection. 

Several  unusual  features  incorporated  In  the  design.  The  sandwich  construe 
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tion  for  the  gondola  is  a  notable  example.  The  description  of  this  construction, 
aside  from  its  general  interest,  may  be  of  some  value  to  others  working  on  simi¬ 
lar  problems. 

References  are  given  throughout  tl»e  text  to  assist  the  reader  in  locating  addition¬ 
al  information,  and  a  complete  list  of  references  is  included  in  the  appendix. 
Information  from  these  reference  sources  has  been  freely  abstracted  or  sumnarised 
here  when  pertinent  to  the  discussions  in  this  report. 
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Hanson.  A.  1961  DEVELOPMENT  TEST  PROGRAM,  GROUND  AND  WATER  LANDINGS. 

(Stanley  Aviation  Corp.,  Denver,  Colo.)  Doc.  No.  1259;  Contract  No.  AF  33(60C|) 
36200;  4  Jan.  1961 
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Herbert,  F.  and  Schiff,  M.  1950  MOTION  SICKNESS. 

D.  S.  Armed  Forces  M.  J..  1  :979 
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Hardacre,  L.E.  &  R.S.  Kennedy  1962  A  PRACTICAL  ISSUE  IN  THE  ADMINISTRATION  OF 
A  MOTION  SICKNESS  QUESTIONNAIRE  TO  FLIGHT  $TUDENTS 
Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte- 
Haddon  Hall,  Atlantic  City,  N.J.,  April  9-i2,  1962 


A8STRACT:  A  motion  sickness  questionnaire  was  developed  and  validated  on  100 
subjects  who  had  been  exposed  to  a  reliable  tes  :  for  measuring  susceptibility  to 
"canal  sickness"  on  the  Pensacola  Slow  Rotation  Room.  The  reliability  of  the 
questionnaire  was  then  ascertained  under  three  :ondltions .  Three  forms  of  the 
questionnaire  were  administered  to  three  groups.  Forms  differed  in  the  kind  of 
assurance  given  that  this  questionnaire  would  influence  subsequent  career 


possibilities.  The  results  will  be  discussed  not  only  in  terms  of  the  above 
v^riMbles  but  also  in  terms  of  the  reliability  l>f  the  test  items. 
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Hardgrove,  B.  J.  &  F.  L. 

(Jet  Propulsion  Laboratory,  Pasadena,  CalijE.) 


ABSTRACT:  This  periodical  contains  a  series  ot|  abstracts  dealing  with  astronau¬ 
tics.  It  is  restricted  to  the  subject  of  spaceflight  and  to  applicable  data  and 
techniques.  Coverage  is  given  to  propulsion  whfen  related  to  specific  space 
travel  missions  and  to  meteorology  when  related  to  the  envelope  beyond  tlie 
stratosphere.  Aeronautics,  communications,  guidance,  instrumentation,  materials, 
vehicle  engineering,  etc.,  are  treated  similarity,  the  intent  being  to  give  full 
coverage  to  astronautics  but  to  exclude  periphejral  material. 
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Hardy,  J.  D.,  &  C.  C.  Clark  1958  THE  DEVELOPMENT  OF  DYNAMIC  FLICHT  SIMULATION. 
(Naval  Air  D€velopnient  Ctr.,  Johnsville,  Pa.)  NADC-MA-5817,  Dec.  4,  1958 

ASTIA  AD- 2 16  508 
See  also  Aero  Space  Eng.  18:48,  1959 


ABSTRACT:  The  development  of  the  Dynamic  Flight  Simulation  Prograite  at  the 
Aviation  Medical  Acceleration  Laboratory  ia  traced.  The  adaptation  of  the  50- 
foot  human  centrifuge  to  the  demands  of  closed  loop  sioiulation  and  the  computer 
control  involved  are  explained.  Also  discussed  is  the  role  played  by  dynamic 
flight  simulatioh  In  the  training  of  pilots  to  fly  the  X-15  research  plane. 
(Author) 
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Hardy,  J.  D. ,  C.  C.  Clark  and  R,  P.  Gray  1959  ACCELERATION  PROBLEMS  IN 

SPACE  FLIGHT. 

(USN,  Air  Development  Center,  Johnsville,  Pa.)  Rept.  No.  NADC-Mi-5909 

1  Oct.  1959.  ASTIA  AD  230  379. 

SUMMARY:  The  problem  of  man's  tolerance  to  acceleration  forces  has  become  of 
increased  importance  with  the  development  of  aircraft  and  spacecraft  capable 
of  traveling  at  tretaendous  velocities.  The  major  problems  associated  with  the 
effects  of  acceleration  upon  man  and  details  of  the  work  which  has  already  been 
done  in  this  field  on  centrifuges,  rocket  sleds,  and  other  simulators  are  describ¬ 
ed.  The  problem  of  weightlessness  is  discussed  with  special  reference  to  Gera- 
thowohl's  investigation  of  human  tolerance  to  the  weightless  state  produced 
during  ballistic  trajectory  aircraft  flight.  A  detailed  account  is  gi’^n  of 
advances  in  high  G  protection  including  the  use  of  the  contour  couch  and  water 
immersion  in  the  total  Immersion  capsule  and  with  chest  pressurization  Gray  in 
a  record  centrifuge  run,  recently  withstood  31  G  for  5  secs  with  no  laatlna 
111  effects.  (Author) 
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Hardy,  J.  D,  1959  ACCELERATION  PROBLEMS  IN  SPACE  FLIGHT.  (Address  to  XXI 

International  Congress  of  Physiological  Sciences,  Buenos  Aires,  Aug.  1959) 
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Hardy,  J.  D.  1959  REPORT  TO  ACCELERATION  PANEL. 

(Armed  Forces-NRC  Committee  on  Bio-Astronautics,  Woods  Hole,  Mass.,  Aug. 
1959) . 
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Hardy,  J.D.  &  C.C,  Clark  1960  ACCELERATION  TERJMINOLOGY  IN  AEROSPACE  MEDICAL 
RESEARCH 

U.S,  Naval  Air  Development  Center,  Johnaville,  Pa.  October  1960  (A  Report 

to  the  North  Atlantic  Treaty  Organization,  Advisory  Group  for  Aeronautical 
Research  and  bevsloproent  Conference,  preprint  of  paper  given  in  Turkey) 

ABSTRACT:  A  notation  is  presented  to  be  used  to  describe  the  physiological 
effects  of  acceleration  on  man.  The  usefulness  of  a  standardized  means  of 
describing  physiological  effects  in  G  environments  is  detailed  by  showing  the 
variety  of  descriptive  terms  and  words  now  in  general  use  and  the  need  for  better 
and  more  exact  interchange  of  information  on  acceleration  among  scientists. 

Special  emphasis  is  placed  on  a  notation  which  would  provide  a  mathematical 
description  of  the  acceleration  environment  referred  to  some  convenient  point,  such 
as  the  center  of  gravity  of  the  man-seat  combinations.  The  physiological  accelera¬ 
tion  terminology  presented  in  this  paper  emphasizes  the  reactive  forces  on  the 
man  rather  than  on  the  vehicle. 


2,353 

Hardy,  J.  D.  1960  ACTIVITIES  OF  THE  ACCELERATION  PAIR'LL. 

(Paper,  31st  Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana 

Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 

ABSTRACT:  The  Armed  Forces  National  Research  Council  Committee  on  Bio-astronautics 
has  established  as  one  of  its  areas  of  interest  the  problems  of  acceleration 
stress  which  may  be  encountered  in  space  travel.  The  Acceleration  Panel  of  the 
Committee  was  organized  "to  review  and  report  upon  the  research  and  development 
problems  concerned  with  the  biological  effects  of  mechanical  forces  which  may  be 
of  interest  in  the  area  of  bioastronautics."  Membership  of  the  Panel  includes 
representatives  of  all  of  the  centrifuge  laboratories  of  the  United  States  as 
well  as  those  investigating  the  effects  of  weightlessness,  impact,  angular 
accelerations,  oscillatory  and  random  accelerations  and  noise.  At  its  first 
meeting,  the  Panel  made  a  review  of  the  existing  devices  in  the  United  States 
for  the  study  of  acceleration  and  concluded  with  a  preliminary  discussion  of 
the  needed  areas  of  study  in  the  acceleration  field  which  are  considered  of 
especial  interest  to  bioastronautics.  A  brief  presentation  of  the  Panel's 
deliberations  will  be  made. 


2,354 

Harper,  E.  D.  1956  AIRCREW  RECOVERY  FROM  AIRBOR.NE  MISHAPS. 

Canad.  Aeronaut.  J.  (Ottawa)  2  (  5  ) :  15 1  - 153  ,  .May  1956  , 

ABSTRACT;  The  aircrew  ejection  devices  presently  in  use  in  Canadian  aircraft  are 
considered  largely  inadequate  for  the  special  conditions  of  high  altitude,  low  alti- 
tude,-high  speed,  and  low  speed  flight.  The  CF-ICO  possesses  the  most  advanced 
escape  equipment,  including  an  automatic  parachute  operating  system  timed  for 
ejections  at  any  altitude  above  200-300  feet,  a  barostatic  operating  device  which 
opens  the  parachute  at  a  predetermined  altitude,  maximum  available  support  and 
protective  devices,  and  a  stabilization  parachute  to  prevent  tumbling.  The  problem 
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Harrington,  R.R.  1961  LOWER  LIMIT  ON  BOOSTER  REQUIREMENTS  TO  ORBIT 

AND  SUBSEQUENTLY  DE-ORBIT  A  PAYLOAD,  (Air  Force  Special  Weapons  Center, 
Kirtland  Air  Force  Base,  N,  Hex.)  AFSWC  TN  61-38,  ASTIA  AD  265  375 


ABSTRACT:  A  study  is  presented  of  a  simplified  approach  to  the  calculation 
of  minimum  booster  requirements  for  a  typical  earth- launched  orbit  and  sub¬ 
sequent  deorbit  mission.  It  is  intended  primarily  as  an  introduction  to 
Lhe  orbital  mechanics  of  such  a  mission.  A  two-dimensional  inverse  square 
force  field  centered  within  a  circular  nonrotating  earth  is  assumed.  The 
propulsion  mechanism  is  asstimed  to  be  100  per  cent  efficient  and  capable  of 
directing  thrust  into  any  direction.  At  any  instant  the  masses  present  are 
those  of  useful  payload  and  unbumed  propellant  with  no  mass  assumed  for 
doad  casing  weight.  Atmospheric  losses  are  neglected.  The  results  establish 
the  lower  limit  on  velocity  increments  below  which  the  mission  cannot  be 
accomplished.  (Author) 
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Harris,  C.  S.,  P.  E.  Guedry,  &  A.  Graybiel  1962  POSITIONAL  ALCOHOL  NYSTAGMUS 
IN  RELATION  TO  LABYRINTHINE  FUNCTION.  (Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.)  BuMed , Project  MR005. 13-6001  Subtask  1,  Rept .  No.  76; 

NASA  Order  No.  R-A7,  3  Dec.  1962 


ABSTRACT:  The  main  objective  was  to  evaluate  the  use  of  positional  alcohol  nystag¬ 
mus  as  an  indicator  of  otolith  function.  Individuals  without  functional  laby¬ 
rinths  did  not  exhibit  nystagmus  comparable  in  quality  or  magnitude  to  results 
obtained  from  a  group  of  normal  subjects.  Several  individuals  suspected  of  having 
residual  otolith  function  exhibited  weak  responses  reminiscent  of  PAN,  but  the 
’’responses"  may  have  been  attributable  to  artifacts.  A  relationship  was  found  in 
normal  subjects  between  nystagmus  obtained  by  caloric  stimulation  and  nystagmus 
obtained  by  positional  alcohol  testing.  The  relationship  between  nystagmic  output 
and  arousal  was  found  to  be  essentially  the  same  for  positional  alcohol  nystagmus 
IS  for  nystagmus  obtained  by  other  procedures.  All  labyrinthine-defective  subjects 
tested  for  alcohol  gaze  nystagmus  exhibited  alcohol  gaze  nystagmus.  (AUTHOR) 
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Harris,  W.,  R.R.  Mackie,  and  C.L.  Wilson  1956  PERFORMANCE  UNDER  STRESS: 
A  REVIEW  CRITIQUE  OF  RECENT  STUDIES.  (Human  Factors  Res.,  Inc., 

Los  Angeles,  Calif.)  TR  VI,  July  1956.  ASTlA  AD  103  779. 
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Harrison,  W.  E.  1957  WE  CHASE  THE  JETS  ON  FILM 

Popular  Mechanics.  June  1957,  pp.  91-96;  228-232'.  .^ 


ABSTRACT:  This  is  a  review  of  high-speed  photography  done  by  the  author  at 
Edwards  Air  Force  Base,  California.  He  relates  the  problems  involved  in  shooting 
airplane  crashes,  ejection  seat  tests,  and  rocket-sled  track  tests.  The 
author  also  discusses  the  various  dangerous  assignments  that  aright  be  expected 
in  work  of  this  type. 


2.359 

Harsen,  Asmus  1937  PROBLEMS  OF  HIGH-ALTITUDE  FLYING  (PROBLEME  DES  HOEHENFLUGS) 
ASTIA  ATI  22587 

ABSTRACT:  Problems  and  recent  developments  in  high-altitude  flying  are  discussed 
Advantages  of  high-altitude  flying  can  be  put  into  three  general  groups:  speed, 
augmentation  of  meteorological  and  navigational  security,  and  military  advantages 
Practical  physiological  difficulties  in  high  altitudes  have  been  overcome. 

Through  use  of  superpressure  altitude  chamber,  human  existence  has  been  proved 
possible  in  the  stratosphere  withou*:  oxygen  respiration  or  special  clothing. 

A  complete  report  about  high-altitude  power  plants  is  given  and  diagrams  on 
high-altitude  equipment  and  performance  graphs  are  shown. 

2.360 

Hart,  E.M.  1961  EFFECTS  OF  OUTER-SPACE  EI.vTLRONIE;.'!  IMPORTAliT  TO 
SIMULATION  OF  SPACE  VEHICLES. 

(Aerospace  Medical  Laboratory,  Aeronautical  Systems  Division,  Wright - 
Patterson  AFB,  Ohio)  Contract  AF  33 (6 16) -6S58 ,  ASD  TR  61-201, 

Project  No.  6114,  Task  No.  60806,  August  1961.  ASTIA  AD-2e9  014 

ABSTRACT:  The  results  of  a  literature  survey ' undert aken  to  define  the  effects 
of  the  outer-space  environment  important  to  the  simulation  of  space  vehicles 
are  presented.  The  discussion  is  general,  having  not  been  constrained  by  the 
inclusion  of  specific  vehicles  or  trajectories.  Only  the  natural  environment 
of  space  is  considered  and  the  survey  is  limited  to  the  solar  system  with 
particular  emphasis  on  the  region  in  the  near  vicinity  of  the  earth-moon  system 
and  at  heights  greater  than  80  kilometers  above  the  earth's  surface.  To  speci¬ 
fy  those  effects  that  need  to  be  incorporated  into  a  space  training  simulator, 
the  exterior  environment,  its  effects  on  t’ne  vehicle  and  crew,  and  the  mal¬ 
functions  that  may  result  must  be  determined.  These  subjects  ara  treated, 
along  with  a  consideration  of  the  adequacy  of  the  existing  data  in  the  study. 
Reconmendat ions  for  further  study  are  presented. 


-  713  - 

2,361 

Bartiager.  H.  1951  MOTION  AND  PERCEPTION  OF  SPACE 
(USAF  Sch.  Av.  Med.,  Brooks  AFB,  Sen  Antonio,  Tex.) 
Spec.  Rpt..  Aug.  1951 
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Hsrtkoph,  Stewart  E.  1960  RUNWAY  BARRIER  EVALUATION  OP  THE  P-102  ARRESTING 
HOOK 

(Air  Force  Flight  Test  Center,  Edvards  Air  Force  Base,  California)  AFFTC-TR- 
60-42,  September  1960.  ASTIA  AD  245529 

ABSTRACT:  An  F-102  aircraft  equipped  with  an  arresting  hook  was  tested  at 
the  Air  Force  Flight  Test  Center  to  evaluate  the  conpatibility  of  the  hook 
installation  with  aircraft  arresting  barriers.  Twelve  runs  were  made  into  a 
aodified  MA-IA  Runway  Overrun  (Chain)  Barrier  with  successful  arrestments  being 
achieved  11  times.  The  unsuccessful  attempt  was  the  result  of  hook  bounce. 

This  deficiency  was  corrected  during  the  test  program.  Eighteen  of  the  19 
arrestment  attempts  with  the  BAK-6/F27A  Aircraft  Arresting  (Water  Squeezer) 
Barrier  Absorber  %rere  successful.  Failure  of  the  runway  pendant  cable  caused 
the  unsuccessful  attempt.  Aircraft  arrestments  were  demonstrated  up  to  165 
knots  (ground  speed)  utilizing  the  'Vater  Squeezer”  barrier  and  up  to  112 
knots  using  the  'Chain”  barrier. 
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Hartman,  B.  I960  PROBLEMS  OF  HL’MAN  RELIABILITY  IN  SPACE  FLIGHT:  TIME  AND 

LOAD  FACTORS.  (Paper  presented  at  the  Symposium  on  the  Psychophysio  logical 
Aspects  of  Space  Flight,  School  of  Aviation  Medicine,  Aerospace  Medical 
Center  (ATC)  Brooks  AFB,  Texas,  May  1960) 
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Hartman,  B.  0. ,  &  R.  £ . 
OF  SPEED  STRESS  ON 
Brooks  AFB,  Texas) 


McKenzie  1961  SYSTEMS  OPERATOR  PROFICIENCY-  EFFECTS 
OVERLOAD  PERFORMANCE  (School  of  Aerospace  Medicine 
Rept.  61-40;  June  1961 
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Hasbrook,  A.  H.  1952  CRASH  INJURY  STUDY  OF  THE  NORTHEAST  A^RITrvc  rnwuiro 
240  ACCIDENT  AT  LA  GUARDIA  AIRPORT  ON  JANUARY  14  1952  -CONVAIR 

Informative  Accident  Release  14.  August  1952. 

Bay“eC^L°G^ardt^i^rpo^^^^L'^^”K^  Mriinc.  Convair  240  In 
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forc«*  of  over  6  g;  (2)  «11  paaeenger*  were  aeated  In  forvard- facing  seats  design 
md  to  resist  forward  loads  up  to  6  g;  (3)  10  of  the  20  seats  sustained  anchorage 
failure,  (7  seat  frames  were  extensively  damaged  and  10  seat  backs  deformed); 

(4)  the  C-22a  "3,000  lb"  safety  belts  retaained  Intact;  and  (5)  although  some 
passengers  struck  and  dented  seat  backs,  no  dangerous  Injuries  resulted  from 
the  It  is  recoianended  that  a  strong  cable  or  ductile  wire  linkage  be 

used  to  carry  safety  belt  loads  directly  to  the  hull  structures,  by  passing  the 
ieats.  The  safety  advantage  of  light,  ductile,  well-padded,  "de-lethalired 
scat-back  structures  is  emphasized. 
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Hasbrook,  A.  H.  1953  CRASH  SURVIVAL  STUDY:  NATIONAL  AIRLINES  DC -6  ACCIDENT 
AT  ELIZABETH,  N.  J.  ON  FEBRUARY  11,  1952. 

(Cornell  Dniv.  Medical  College,  Crash  Injury  Research,  New  York,  N.Y.) 

Oct.  1953.  ASTIA  AD  30  398 

ABSTRACT:  Crash  survival  details  of  a  140  m.p.K.  crash  involving  a  Douglas 
DC-6  transport  aircraft,  in  which  32  of  the  59  passengers  survived,  are  presented 
and  analyzed.  Information  is  given  on  impact  speed  and  altitude,  directions 
of  principal  Impact  force,  kinematic  behavior  of  the  fuselage,  damage  to  cabin 
and  seats,  and  injuries  sustained  in  relation  to  passenger  location;  photographs 
and  diagrams  are  shown.  Findings  are  discussed  and  reconmendations  are  made 
relative  to  crash  survival  design  in  future  transport  aircraft. 
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Hasbrook,  A.  H.  1953  CIR  RELEASE  15:  CRASH  SURVIVAL  STUDY;  NATIONAL 
AIRLINES  DC -6  ACCIDENT  AT  ELIZABETH,  N.  J.  ON  FEBRUARY  11,  1952. 
Oct.  1953. 
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Hasbrook,  A.H.  1954  CRASH  SURVIVAL  STUDY:  DeHAVILLAND  DOVE  ACCIDENT  AT  STATEN 
ISLAND  AIRPORT,  DECEMBER  9,  1952  (Cornell -Guggenheim  Aviation  Safety  Center, 

H.Y.,  N.T.)  Release  3-13 

ABSTRACT:  Crash-survival  details  of  a  95  mph  -  35°  nose-down  angle  crash  involving 
a  twin-engine  de  Havilland  Dove  transport  aircraft,  in  which  two  of  four  occupants 
survived,  arc  presented  and  analyzed.  Information  is  given  on  the  impact  speed  and 
attitude  of  the  aircraft,  and  on  the  magnitude,  direction  and  duration  of  the  princi 
pal  impact  (crash)  force.  The  kinematic  behavior  ofthe  intact  fuselage,  the  dam¬ 
age  to  the  cabin  and  seats,  and  the  injuries  sustained  in  relation  to  occupant 
location  are  described.  Photographs  and  diagrams  are  shown.  Findings  are  dis¬ 
cussed  and  recommendations  are  made  relative  to  crash-survival  design  in  future 
transport  aircraft. 
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HMbrook,  A.  H.  1954  CRASH  INJURY  INVESTIGATOR'S  CHECK  LIST; 

TRANSPORT  AIRCRAFT.  (For  the  panel  on  aircraft  accident  survival 
coomlttee  on  operating  problems.  National  Advisory  Committee  for 
Aeronautics.) 
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Hasbrook,  A.  H.  1954  CRASH  SURVIVAL  STUDY  OF  A  SURVIVABLE  ACCIDENT  INVOLVING 
A  PIPER  PA- 11. 

(Comell-Guggenhelm  Aviation  Safety  Center,  New  York,  N.Y.)  May  1954 
Release  1-16 

ABSTRACT:  Crash  survival  details  of  a  90-95  mph  vertical  Impact  accident 
Involving  a  light  training  plane  In  which  the  lone  occupant  survived  with  non- 
dangerous  injuries  are  presented  and  discussed.  Information  Is  given  on  Impact 
speed  and  attitude,  direction  of  principal  Impact  force,  damage  to  the  aircraft, 
and  Injuries  sustained  In  relation  to  structure.  Findings  are  discussed  and 
recommendations  are  made  relative  to  crash  survival  design  In  future  light 
aircraft. 
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Hasbrook,  A.  H.  1954  CRASH  SURVIVAL  STUDY:  DE  HAVILIAND  DOVE  ACCIDENT  AT 
STATEN  ISLAND  AIRPORT  DECEMBER  9,  1952. 

(Comell-Guggenhelm  Aviation  Safety  Center,  New  York,  N.  Y.)  Nov.  1954. 
Release  3-13. 

See  also  Aviation  Age  23(1): 16-23. 
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Hasbrook,  A.  H.  1955  AVIATION  CRASH  INJURY  RESEARCH. 

J.  Aviation  Med.  26(3) : 180- 183. 

SUMMARY:  Crash- injury  and  crash-survival  data  on  military  accidents  are  needed 
so  that  engineers  can,  by  design,  moderate  or  prevent  unnecessary  injuries  and 
deaths  in  survivable  accidents  involving  future  military  and  civilian  aircraft. 

To  obtain  such  infonoation,  medical  officers  and  accident  investigators  must 
work  together  in  the  investigation  and  analyses  of  accidents,  the  Injuries  sus¬ 
tained,  and  the  causes  of  injury. 

In  order  to  properly  identify  and  catalogue  the  injuries  sustained  in  accidents, 
flight  surgeons  and  patliologis ts  should  make  detailed  examinations  of  the  In¬ 
jured  persons  and  report  in  detail  the  results  of  the  medical  examinations  or 
autopsies.  The  results  of  the  investigations  and  analyses  must  be  given  to 
engineers  in  langirage  they  can  understand,  both  from  a  qualitative  and  quantita¬ 
tive  (statistical)  point  of  view.  Classifications  and  terms  that  are  meaning¬ 
ful  to  engineers,  as  well  as  to  safety  groups  and  other  medical  personnel,  ahouLl 
also  be  utilized. 
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HMbrook,  A.  H.  J .  T.  Parin  1955  AvClR  PHOTOGRAPHIC  REPORT: 
BRANIFF  INTERNATIONAL  AIRWAYS  CONVAIR  340  ACCIDENT  AT  CHICAGO, 
ILL.,  17  JULY  1955.  (Aviation  Crash  Injury  Research,  Cornell 
University)  Office  of  Naval  Research  Contract  #N6onr  264-12, 
Release  ,2P-5- 19,  October  1955. 
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Hasbrook,  A.H.  1955  AvCIR  CRASH  INJURY  ANALYSIS  OF  A  DC-6B  ACCIDENT  AT 
IDLEWILD  AIRPORT,  19  DECEMBER  1954.  (Cornell  Aviation  Crash  Injury 
Research) 
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Hasbrook,  A.  H 
(Nat ional 
July  1956 


1956  CRASH  INJURIES  IN  AIRCRAFT  ACCIDENTS 
Fire  Protection  Association,  Boston,  Mass.)  Bulletin  No. 


163 
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Hasbrook,  A.  H.  1956  BOEING  707  EVALUATIOll 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc., 
Phoenix,  Arizona)  Report  AvCIR-1 -V-65;  June  1956 


2.377 

Hasbrook,  A.  H.  1956  STUDY  OF  INJURY  RATES  IN  SURVIVABLE  TYPE  ACCIDENTS 
INVOLVING  EIGHT  PERSONAL  TYPE  AIRCRAFT  OF  VARIOUS  MODELS. 

(Aviation  Crash  Injury  Research,  Cornell  U.  New  York,  N.  Y.)  Sept.  1956 

2.378 


Hasbrook,  A.  H.  1956  AvCIR  PHOTOGRAPHIC  REPORT  OF  U.  S.  ARMY  BELL  H-13 

HELICOPTER  ACCIDENT,  MONMOUTH  COUNTY  AIRPORT,  N.  J  (Aviation  Crash  Injury 
Research,  A  Division  of  Flight  Safety  Foundation,  Inc.,  Phoenix,  Arizona) 
Report  AvCIR-5 -PR-68;  Dec.  1956 


2,379 


Hasbrook,  A.  H.  1956  A  PROGRESS  REPORT  ON  A  PRELIMINARY  AvCIR  STUDY  OF  THE 
PROBLEMS  associated  WITH  A  CRASH  IlLJURY  RESEARCH  PROGRAM  IN  THE  FIELD  OF 
HELICOPTER  AND  STEEP  GRADIENT  AIRCRAFT,  FOR  THE  U .  S.  ARMY,  FOR  THE  PERIOD 
OF  12/1/55  THROUGH  6/30/56.  (Aviation  Crash  Injury  Research,  A  Division  of 
Flight  Safety  Foundation,  Inc.,  Phoenix,  Arizona)  Rept .  AvCIR-46-0-69; 

June  1956 
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Hasbrook,  A.H.  1956  DESIGN  OF  PASSENGER  ■TIE-DOWN" 

(Aviation  Crash  Injury  Research  of  Cornell  University)  Naval  Research  Contract 
Nonr-A01(21).  Av-CIR-44-0-66,  September  1956.  ASTIA  AD  217660 

ABSTRACT:  Factors  requiring  consideration  in  the  design  of  passenger  seats 

and  adjacent  attachment  structure  of  transport  aircraft  are  discussed.  The 
four  basic  causes  of  injury  in  accidents,  and  survlvable  crash  force  limits, 
are  outlined.  Design  factors  affecting  survival  as  related  to  crashworthy 
cabin  and  floor  structure,  safety  belts,  seats  and  other  interior  components 
are  reviewed.  The  directions  and  magnitudes  of  crash  loads  to  be  expected  in 
survlvable  type  crashes  are  given.  Static  versus  dynamic  loading  is  touched  on. 
The  controversial  subject  of  aft  facing  and  forward  facing  seats  is  discussed. 
Photographs  and  diagrams  are  included  with  the  text.  Recomnendations  are  made 
for  improved  crash-survival  design  of  passenger  tie-down. 
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Hasbrook,  A.  H.,  S.  Macri,  &  M.  Haberroan  1956  AN  AvCIR  PRELDilNARY  REPORT  ON 
A  STUDY  OF  INJURY  RATES  IN  SURVIVABLE  TYPE  ACCIDENTS  INVOLVING  EIGHT  PERSONAL 
TYPE  AIRCRAFT  OF  VARIOUS  HODELS .  (Aviation  Crash  Injury  Research,  A  Division 
of  Flight  Safety  Foundation,  Inc.,  Phoenix,  Arizona)  Report  AvCIX-4-SS-72; 
Sept.  1956 


2,382 


Hasbrook,  A.  H.,  &  J.  T.  Paim  1956  PRELDUNARY  AvCIR  PHOTOGRAPHIC  REPORT  ON 
EASTERN  AIRLINES  MARTIN  404,  OWENSBORO,  KENTUCKY.  (Aviation  Crash  Injury 
Research,  A  Division  of  Flight  Safety  Foundation,  Inc.,  Phoenix,  Arizona) 
Report  AVC1R-4-PR-63;  June  1956 
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Hasbrook,  A.  H.  1957  DESIGNING  FOR  SURVIVAL  IN  VTOL  AIRCRAFT. 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc., 
Phoenix,  Arizona)  Report  AvCIR-5 1-0-83,  March  1957 
Issued  under  Office  of  Naval  Research  Contract  No.  Nonr-40I(21) 

ASTIA  AD  217  660 

ABSTRACT:  The  need  for  crashworthy  design  and  delethalization  of  VTOL  aircraft 
is  discussed  in  relation  to  human  tolerance  to  impact  force.  Crash-injury 
factors  and  photographs  related  to  two  survlvable  helicopter  crashes  are  briefly 
reviewed;  recoasDendations  for  crash-safety  design  are  proposed. 


2,384 

Hasbrook,  A.  H.  1957  CRaSH  INJURY  REPORT  FOR  U.  S.  ARMY  SAFETY  DIVISION. 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc., 
Phoenix,  Arizona)  Report  AvCIR-54-0-89,  Sept.  1957 
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BMbrook,  A.  H.  1957  CBASH  INJURY  RESEARCH.  A  MEANS  OF  GREATER  SAFETY  IN 

AIRCRAFT  ACCIDENTS. 

J.  Aviation  Med.  28(6) : 5A1-552. 

SUttlARY:  The  need  for  crash- injury  investigations  of  survivable  type  aircraft 
accidents,  in  coobination  with  detailed  structural,  medical  and  pathologic  studies, 
^  reviewed.  In  addition,  the  results  of  past  crash-injury  investigations,  and 
Oieir  use  in  the  design  of  present  propeller  driven,  and  future  jet,  transports 
are  discxissed.  Similarly,  several  recent  accident  investigations,  one,  of  a 
helicopter,  are  reviewed,  and  pertinent  crash-injury  findings  are  shown  to  illus¬ 
trate  the  engineering-medical  information  trhich  can  be  extracted  from  such 
Crashes  for  the  benefit  of  future  design. 
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Hasbrook,  A.  H.  1957  CRASH  INJURY  RESEARCH  A  MEANS  FOR  GREATER  SAFETY  IN 
ACCIDENTS. 

(Aviation  Crash  Injury  Research,  Phoenix,  Arix.)  Report  No.  AvCIR-50-0-82, 
March  1957. 

ABSTRACT:  The  need  for  crash- injury  investigations  of  survivable  type  aircraft 
accidents  -  in  combination  with  detailed  structural,  medical  and  pathological 
studies  -  are  reviewed.  In  addition,,  the  results  of  past  crash-injury  investi¬ 
gations,  and  their  use  in  the  design  of  present  propeller  driven,  and  future  jet, 
transports  are  discussed.  Similarly,  several  recent  accident  investigation  (one, 
a  helicopter)  are  reviewed,  and  pertinent  crash  injury  findings  are  shown  to 
illustrate  the  engineering-medical  information  which  can  be  extracted  from  such 
crashes  for  the  benefit  of  future  design.  | 
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Hasbrook,  A.  H.,  J.  T.  Pairn,  &  H.  R.  Gugge nheimer  1957  AvCIR  CRASH  SURVIVAL 
STUDY  OF  U.  S.  ARMY  BELL  H-13  ACCIDENlf  AT  MONMOUTH  COUNTY  AIRPORT,  BELMAR, 

N.  J,,  JUNE  21,  1956  (Aviation  Crastj  Injury  Research,  A  Division  of  Flight 
Safety  Foundation,  Inc.,  Phoenix,  Ariajona)  Report  AvCIR-H-5-CSS-81 ;  Feb. 1957 
ASTIA  AD-129  743 


ABSTRACT:  Photographs  with  descriptive  captions  relating  to  crash-survival  details 

of  a  Bell  H-13  helicopter  crash  involving  a|  minimum  vertical  in^jact  speed  of  41 
miles  per  hour  and  not  less  than  a  calculated  28.5  g  vertical  deceleration  -  in 
which  two  crew  members  survived  without  spinal  injuries  -  are  presented.  An 
accident  dia;?ram  and  the  damage  to  the  cockpit,  seats  and  other  components  are 
shown;  the  injuries  sustained  by  the  occupalnts  -  and  the  probable  injury  causes 
-  are  described.  The  method  of  calculating!  the  crash  forces  is  demonstrated.  In 
addition,  the  significance  of  the  lack  of  spinal  injuries  in  an  accident  involving 
heavy  vertical  crash  loads la  discussed  in  relation  to  the  design  of  aircraft 
seats . 


! 
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Rasbrook,  A.  H.,  J.  T.  Palm,  &  H.  R.  Gug^enheiiner  1957  AvClR  ANALYSIS  AND 

PHOTOGRAPHIC  REPORT  -  U.  S.  ARMY  BEECHCRAFT  L-23  ACCIDENT,  COLORADO  SPRINGS, 
COLORADO  (Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Founda 
tion,  Inc.,  Phoenix,  Arizona)  Report  AvCIR-6-PR-88;  Aug.  1957 


2,389 

Haabrook,  A.  H.  and  W.  R.  Knowles  1957  A  HELICOPTER  CRASH-INJURY  REPORT  FORM. 
(Comell-Guggenheim  Aviation  Safety  Center,  New  York,  N.Y.)  AvCir  55-0-91 
(Office  of  Naval  Research,  Washington,  D.C.)  Contract  No.  Nonr-4Cl-(21) . 


2,390 

Haabrook,  A.  Howard  1958  GROSS  PATTERN  OF  INJURY  OF  109  SURVIVORS  OF  FIVE 
TRANSPORT  ACCIDENTS 

(Aviation  Crash  Injury  Research  of  Cornell  University,  Phoenix,  Arizona) 

Office  of  Naval  Research  Contract  No.  Nonr  401(21)  Av-ClR-5-SS-96 
July  1958  ASTIA  AD  218708 

ABSTRACT:  This  report  discusses  the  distribution  and  seriousness  of  injuries 
sustained  by  the  survivors  of  five  survivable  transport  aircraft  accidents. 

One  of  the  five  accidents  resulted  in  a  relatively  low  injury  rate  and  only 
moderate  structural  daniage;  the  other  four  accidents  showed  higher  injury  rates, 
n»re  aircraft  damage,  and  greater  impact  severity.  Comparison  of  the  moderate 
accident  with  the  four  severe  accidents  indicates  that  statistical  accident 
data  can  be  misleading  unless  accidents  are  classified  in  a  neaningful  way  - 
by  using  "degrees"  of  severity.  For  purposes  of  classifying  severity,  factors 
should  be  used  %rhich  relate  to  the  impact  conditions  as  well  as  to .  the  resulting 
demolition  of  the  aircraft  and  its  major  components. 

Recommendations  following  the  study  are:  (1)  All  aviation  laedical  and 
rescue  personnel  be  alerted  to  the  frequency  of  concussion  and  lower  extremity 
fractures  that  may  be  expected  among  survivors  of  severe  but  survivable 
transport  accidents.  (2)  All  non-medical  rescue  personnel  be  trained  in  the 
proper  handling  of  survivors  sustaining  the  types  of  injuries  which  may 
normally  be  expected  in  such  accidents.  (3)  Seat  tie-down  (anchorage) 
strength  be  increased  to  prevent  complete  failure  of  the  seats  prior  to  demolition 
of  the  basic  fuselage  structure.  (4)  All  seats  and  components  adjacent  to 
the  occupants  be  adequately  delethalized.  (5)  All  possible  means  of  preventing 
post-crash  fires  be  utilized  in  order  to  proi^de  sufficient  time  to  evacuste 
all  occupants. 


2,391 


Haabrook,  A.  H.,  W.  R.  Knowles,  J,  Carroll  and  H.  Roegncr  1958  A  FIXED-WING 
CRASH -INJURY  REPORT  FORM. 

(Comell-Guggenheim  Aviation  Safety  Center,  New  York,  N.R.)  AvCir  56-0-97. 
(Office  of  Naval  Research,  Washington,  D.  C.)  Contract  Ho.  Noar-40l(2l) . 


720 
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H*f brook,  A.  H.,  S.  Macri.  &  M.  H.  Piazza  1958  PRELIMINARY  REPORT  -  HEADINGS 
FOR  IBM  CODING  OF  CRASH  INJURY  AND  SURVIVAL  DATA  FROM  HELICOPTER  AND  LIGHT - 
PLANE  ACCIDENTS.  (Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety 
Foundation,  Inc.,  Phoenix,  Arizona)  Aug.  1958 


2,393 

Hasbrook,  A.  H.,  H.  F.  Roegner,  &  W.  R.  Knowles  1958  AvCIR  ANALYSIS  AND  PHOTO¬ 
GRAPHIC  REPORT,  NEW  YORK  AIRWAYS  SIKORSKY  S-58  ACCIDENT,  LA  GUARDIA  AIRPORT, 
FLUSHING,  NEW  YORK,  NOVEMBER  30,  1956  (Aviation  Crash  Injury  Research, 

A  Division  of  Flight  Safety  Foundation,  Inc.,  Phoenix,  Arizona)  Report 
AVCIR-7-PR-95,  Apr.  1958 
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Hasbrook  A.H.  1959  MAOJITUDE  DURATION  AND  RATE  OF  ONSET  OF  MEAN 
DECTLERAIIONS  SUSTAINED  BY  NINE  (9)  SURVIVORS  OF  FREE  FALLS  FROM 
HEIOrrS  OF  55  to  185  FEET  (FROM  DE  HAVEN,  1942).  Av-CIR  Human  Factors 
Design  Data  Sheet.  Av-CIR  of  Flight  Safety  Found. 
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H^^Srook  AH  1959  human  IMPACT  SURVIVAL  AT  162  G. 

(Cornell -Guggenheim  Aviation  Safety  Ctr.. 

Kept.  Av-CIR-58-O-lOl,  March  1959.  ASTIA  AD  219  196 


aiKTBACT'  This  report  is  a  condensed  version  of  a  report  entitled 

NO.  7  -  7  19«,  wrUt.o  Ny  ^ 

.nH  Ruth  M  Petrv  of  Crash  Injury  Research,  Cornell  Lniv.  Med.  Coliege 

A  free  fall,  survived  by  a  man,  involving  an  impact  ^ 

162  g  for  0,014  second  and  an  onset  rate  in  ex^.ss  of  ^2,  g  P 
irrLiewed  for  its  significance  in  the  problem  of  crash  safety.  His 
lorries  were  largely  confined  to  the  left  side  of  his  ^dy;  he  s-^ained 
frLtures  of  the  left  ankle,  a  chip  fracture  of  the  right  ankle  and  a  line 
fracture  of  the  left  side  of  the  lover  jaw.  He  also  evidenced  rigi  ity 
the  abdomen,  which  suggested  the  possibility  of  either 

Liury  of  the  abdominal  viscera,  this  rigidity,  however,  subsided  uneve.- 
fuilv  ira  short  time.  There  were  also  a  few  red  blood  cells  in  his  urine 
ard  he  couihed  up  a  little  blood  and  complained  of  pain  in  the  chest  for  a 
“^21  hours.  Kts  rsrovsry  fro.  oil  rh.s.  rn^urros 

was  rapid. 
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Hasbrook,  A.  H.,  J.  Carroll,  H.  F.  Roegner,  G.  M.  Bniggink,  &  W.  R.  Knowles  1959 

_  PRELIMINARY  PHOTOGRAPHIC  EVALUATION  OF  OTTER  ACCIDENT,  FORT  CARSON,  COLORADO 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc., 
Phoenix,  Arizona)  Report  AvCIR -9 -PR- 104,  Sept.  1959 
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Hasbrook,  A.  H.  1959  SEVERITY  OF  IKJURY  IN  LIGHTPUNE  ACCIDENTS;  A  STUDY  OF 
INJURY  RATE,  AIRCRAFT  DA.MAGE,  ACCIDENT  SEVERITY,  IMPACT  ANGLE,  AND  IMPACT 
SPEED  INVOLVING  1596  PERSONS  IN  913  LIGHTPLANE  ACCIDENTS.  (Aviation  Crash 
Injury  Research,  A  Divison  of  Flight  Safety  Foundation,  Inc.,  Phoenix,  Arix.) 
Report  AvCIR-6-SS-105 ,  July  1959 
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Haxbrook,  A.  H.  1960  ’X:rASH-SAFE"  DESIGN  CAN  HiKE  MANY  ACCIDENTS  SURVIVABLE 
Space  Aeronautics.  34(3): 79-87,  Sept.  1960. 


ABSTRACT:  This  article  reviews  sooe  statistics  from  a  ten-year  study  (1942 
to  1952)  of  approximately  900  lightplane  accidents.  The  main  tabulation 
presents  number  of  people  injured  and  degree  of  injury  as  a  function  of: 
over-all  accident  damage,  impact  speed,  cabin  damage,  and  structural  damage 
in  the  seat  area.  These  figures  are  related  to  design  for  "survivability'’ 
and  some  general  recommendations  are  made.  (Tufts) 
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Uasbrook,  Howard  A.  1962  CRASH  SAFETY 

(Paper,  Medical  Symposium  at  C.A.R.I.  October  20,  1962  ) 

ABSTRACT:The  philosophy  of  crash  safety  is  based  on  the  understanding  that 
some  accidents  will  occur  despite  the  best  efforts  of  industry  and  government 
to  prevent  accidents.  To  date,  crash  survival  study  has  been  limited  because 
of  two  reasons.  First,  it  has  taken  this  length  of  time  to  evoke  the  interest 
of  a  sufficient  number  of  scientists,  engineers,  leaders,  and  organizations . 
Second,  there  has  been  no  public  support  for  crash  safety  design  resulting 
from  research . 

The  first  major  group  to  do  crash  safety  work  was  the  Protection  and 
Survival  Branch  of  the  Civil  Aeromedical  Research  Institute.  Past  research 
and  crash  injury  investigation  has  shown  that  the  human  body  can  withstand 
enormous  impact  force  for  a  brief  period  of  time  (measured  in  milliseconds) 
and  in  many  cases  can  surviva  -  with  little  injury-  forces  capable  of  destroying 
aircraft  structure.  In  fact,  this  led  to  a  broad  classificacion  of  , 

accidents  as  surviruble  or  non-survivable .  We  must  develop  data  defining 
the  explicit  and  definitive  limits  of  crash  tolerance  of  not  only  the  human 
body  as  a  whole  but  of  each  vital  organ. 


2,400 


Haabrook,  A.  H.  &  J.  C.  Earley  1962  FAILURE  0?  REARWARD  FACING  SEAT-BACKS 
AND  RESULTING  INJURIES  IN  A  SURVIVABLE  TRANSPORT  ACCIDENT. 

(U.  S.  Civil  Aeromed.  Res.  Inst.,  Oklahoma  City,  Oklahoma)  62-7:1-11,  April, 
1962. 
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H««brook,  A.  H.,  J.  D.  Gamer,  &  C.  C.  Snow  1962  EVACUATION  PATTERN  ANALYSIS 
0?  A  SURVIVABLE  COMHERCIAL  AIRCRAFT  CRASH.  (Civil  Aerotnedlcal  Research 
Inatitute,  Federal  Aviation  Agency,  Oklahoma  City,  Oklahoma)  Rept .  No.  62-9. 
ASTU  AD-282  893;  May  1962 

ABSTRACT:  The  evacuation  pattern  of  99  of  106  survivors  of  a  Jet  transport  crash 
involving  a  post  crash  fire  is  described,  factors  possibly  effecting  the  suffoca¬ 
tion  and  ultimte  death  of  16  passengers  are  listed  and  photographs  and  diagrams 
are  presented.  (ADTBOR) 
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Ease,  G.  1943  AN  ANALYSIS  OF  RELATIONS  BETWEEN  FORCE,  AIRCRAFT  STRUCTURE 
AND  INJURIES  TO  PERSONNEL  INVOLVED  IN  AIRCRAFT  ACCIDENTS  WITH  RECOMMENDA¬ 
TIONS  FOR  SAFER  PRINCIPLES  IN  DESIGN  OF  CERTAIN  TYPES  OF  AIRCRAFT 
(School  of  Aviation  Medicine,  Randolph  Air  Force  Base,  Tex.) 

FroJ.  DO.  187  Rept.  no.  1  1  Nov.  1943.  ASTIA  AD  131  867 


G.  1943  RELATIONS  BETWEEN  INJURIES  DUE  TO  AIRCRAFT 

ACCLDENTS  at  brooks  field,  TEXAS  IN  1942  AND  THE  CAUSES  AND  NATURE 
OF  THE  ACCIDEKTS.  (War  Dept.,  Air  Forces,  Randolph  Field,  Texas) 
#144  (1),  29  April  1943  ' 


Naas,  G.  M.  1944  INTERNA  INJURIES  OF  PERSONNEL  INVOLVED  IN  AIRCRAFT  ACC- 
IDERTS. 

Air  Surgeon's  BulL  1:5. 
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Hass,  G.  M.  1944  TYPES  OF  INTERNAL  INJURIES  OF  PERSONNEL  INVOLVED  IN  AIRCRAFT 
ACCIDENTS. 

J.  Aviation  Med.  15:77-84. 

ABSTRACT:  The  author  coMnents  on  internal  injuries  which  offer  new  problems 
in  pathognesis,  diagnosis  and  treatment.  In  the  general  case,  the  occupant  of 
a  rapidly  decelerated  aircraft  is  held  securely  in  his  seat  by  the  safety  belt 
and  is  motaentarily  subjected  to  the  action  of  very  large  forces.  The  forces  may 
be  resolved  along  the  three  principal  axes.  At  times,  the  vertical  seat  to  head 
foTcea  are  very  large.  At  other  times,  the  anteroposterior  forces  are  large.  In 
•till  dthei  instances,  lateral  forces  directed  in  the  long  axis  of  the  wings  arc 
large.  Wlienever  one  part  of  the  body  is  decelerated  at  a  rate  which  is  different 
from  that  of  another  part  of  the  body,  the  connections  between  the  two  parts  arc 
placed  under  stress  which  is  proportional  to  the  differences  in  the  rates  of 
Qcceleratinn.  That  difference  in  rate  of  deceleration  causes  injury. 
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Bass, 

2,404 
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Hass  G  M  1944  UNSUCCESSFUL  USE  OF  PARACHUTES  AND  CASES  RESULTEIG  FROM 
’fORCPS  GEI.'ERATED  by  AIRCRAFT  SPINS.  Air  Surg.  Bull.,  1:6-7 


ar<;tracT-  Fliers  should  be  informed  that  if  they  are  immobilized  by  a  force 
“  to  couo.  bUc.o>,t  on  oconOi^  they  .honld  “ 

the  nearest  exit  keening  the  trunk  and  head  parallel  to  the  long  axis 
fuselage. 

Among  the  causes  of  nonuse  of  parachutes  may  be  (1)  limitation! 

accuracy  of  physiologic  reactions,  such  as  slow  perception  or 

stimulus  of  a  stall  abnormal  attitude  or  direction  of  spin;  acute  disorienta 

tion  or  vertigo;  (2)  improper  spatial  relations  between  occupants  and  avenue 

or  facilities  of  escape;  (3)  inadequate  spatial  relations  , 

craft  and  the  occupant  or  his  opening  parachute  after  the  occupant  has  jumped 

from  the  aircraft. 
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Hass,  G.M.  1944  RELATIONS  BETWEEN  FORCE,  MAJOR  INJURIES  AND  AIRCRAFT 
STRUCTURE  WITH  SUGGESTIONS  FOR  SAFETY  IN  DESIGN  OF  AIRCRAFT. 

J.  Aviation  Med.  15:395-400 


ABSTRACT:  Pathological  findings  in  aviators  who  have  been  subjected  to  the 
barely  survivable  range  of  impact  are  described  in  detail.  The  prevention  of 
injuries  is  of  greater  importance  than  their  diagnosis  and  treatment. 

Hazardous  structures  are  present  in  the  cockpit  and  should  be  eliadlnated. 
Collapse  of  the  cockpit  structure  also  causes  injury.  Emergency  escapes  arc 
not  adequate. 

Data  concerning  the  tolerance  of  the  bor'y  to  impact  have  not  been  obtained 
quantitatively  in  ranges  of  impact  involving  large  force  and  brief  time  need 
to  be  known  and  is  now  being  studied  with  animal  experimentation. 

Above  500  ft.  the  only  chance  of  survival  is  by  parachute.  Corrective  measures 
for  esKrgency  escape  are  needed. 
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Hatch,  H.  G.,  Jr.  1959  EFFECTS  OF  WATER  LANDING  IMPACT  OH  AN  ORBITAL  CAPSULE 
PROM  THE  STANDPOINT  OP  OCCUPANT  PRDTECTIOH. 

(National  Aeronautics  and  Space  Administration,  Washington,  D.  C.) 

HASA  HI  D-39,  17  Sept.  1959.  ASTIA  AD  225  620. 

SUMMARY:  The  terminal  phase  of  the  flight  on  one  type  of  amnned  orbital  capsule 
consists  of  a  parachute  descent  through  the  lower  atmosphere  with  a  landing  on 
water.  One  proposed  configuration  is  a  conical -shaped  capsule  with  a  segmeut  of 
a  sphere  as  the  bottom.  The  spherical  surface  would  be  used  as  the  lauding 
surface  as  well  as  the  re-entry  surface.  A  form  fitted  heat  shield  would  be 
attached  to  the  bottom  to  provide  protection  during  reentry  and  may  be  jettisoned 
before  landing,  if  desired.  The  water- landing  charac tcristics  of  this  type  cap- 


fiuU'  Wfro  invfstiK'*' J  it  w-is  foi -..(i  :  t  .<  t  1  w  r  =  ■  '! 

g/'.t'c  with  an  accf  It!  ra  t  if'ti  varylnj’,  bt- fw<.-C‘n  ai,<.i  t>ii  !:•  ii  stM* 

impact  cundit  ions,  siiouid  be  expected  for  an  impai  t  vt  i()!'lty  of  30  ft  On  ,.  .  Tbi-. 
volvicity  ia  a  reasonable  parachute  descent  speed.  1.  i  t  <■  ra  : re  on  iiunvi.i  tolerance 
to  rapid  acceleration  indicates  that  an  acceleration  rate  of  1 ,  >00  p,  /  .e>  to  a  UO 
g  level  is  about  the  nvaxlmum  a  huirwan  can  endure  witlioi'.t  lnj..Ty.  The  duration  of 
the  40  g  level  should  not  be  more  tlian  0.1  second.  For  this  acce lera r.  1  on ,  at:  an 
Initial  velocity  of  30  ft/sec,  the  distance  required  to  stop  is  8,54  incliCH.  If 
the  capsule  were  provided  with  aonvi  means  (internal  or  externally)  to  ease  the 
occupant  down  8.34  in.  within  the  tolerable  acceleration  limits  during  impact,  h 
could  survive  the  landing.  Internally,  the  cushioning  could  be  achieved  with  a 
crushable  structure  or  a  mechanical  spring  system.  (Author) 

2,40^ 


Hautrann,  W.  1930  DIE  WIRBELBRUCHE 
(Stuttgart;  Ferdinand  Enke ,  1930) 


UND  IHRE  ENDERCEBNISSE. 
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Hausknecht,  D.  F.  &  ,R.  P.  Vattys  1961  AM  INVESTIGATION  OF  Tb'O 

OF  ARRESTMENT  OF  HIGH-SPEED  AIRCRAFT.  (American  Machine  and  Foundry' Co , 
Niles,  III.)  ASD  TN  61-128.  ASTIA  Doc.  No.  AD-268  378. 

ABSTRACT:  ^o  methods  of  aircraft  arrestment  are  investigated  to  determine, 
their  suitability  for  aircraft  landing  speeds  far  above  the  capabilities  of 
present  systems.  One  method  is  preacceleretlon  of  components  of  a  rresent 
arresting  system  to  reduce  the  relative  Impact  velocity  between  tbe'  aircraft 
and  preatcelerated  components;  Energy  requirements  and  tolerances  affecting 
timing  of  the  preacceleration  are  investigated  and  Illustrated  with  numerical 

cable  °  energy-absorbing  material' in  the 

J  r  obviate  a  separate  arresting  engine.  Basic 

fo^ulas  for  interactions  of  waves  in  a  yielding  cable  are  developed.  The 
fomuUs  are  applied  in  numerical  examples  for  specific  arrangements  of  the 
cable.  Results  indicate  that  both  methods  offer  sufficient  promise  of 
success  to  be  worthy  of  development.  (Author) 
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Hauty,  G.  T.,  &  G.  R.  Wendt  1953  STUDIES  OF  VESTIBULAR  FUNCTION.  I.  T,ie 
Duration  of  Primary  Nystagmus  as  a  Function  of  Speed  of  Rotation  and  of 
Acceleration.  J.  Psychol.  36: 143-151 


w.  T,  I'i')  l'RI‘V\-vY  S'V  >v-^;  ■  .  A’.  A  ION  01  INTENSITY  AND 

Dl’RATIuN  OF  AiXLLKR/Vi  ION.  J.  ex;. .  ISy.t.jl.  /.»> :  162- 1  70' ,  yt . 

Ai;.STR./\CT:  Thr-.  e  ".jU-  stu'i.-nts  wrrr  srlntfl  .»l  t.  r  appropriate  preliminary 
px.imiriai  Ion.  Om  i^aft  subjected  to  five  ditli'reiit  velocities  o£  rotation, 
IBO'^/sec  .  to  12‘^/set.,  re.uhedby  e-uii  of  six  different  4cce  1  era  t  ions  ,  a 
total  ranve  of  36f/V.'>ec..  *■  to  1  sec  The  other  two  Ss'  served  in  spot- 
cherl's  at  critical  simulating;  conditions.  The  lu-ad  was  fixed  so  that  forward 
Inclination  was  approx itrvjtely  13  .  The  trial  consisted  of  a  selected  valae 
of  acceleration  folltjwed  by  3  min.  of  constant  rotation  at  a  selected  terminal 
velocity,  then,  a  selected  value  of  decelerat ion,  and  following  this,  a  5  min. 
stationary  period.  The  entire  sequence  of  nystagmic  responses  (primary  and 
secondary  of  positive  acceleration  and  prinviry  and  secondary  of  negative 
acceleration)  were  cont  i  nuou's  1  y  recorded  by  the  mirror  recorder  for  recording 
eye  movements  through  the  closed  lids.  Two  or  more  trials  per  stimulating 
condition  were  given  on  widely  separated  days. 
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Hauty,  G.  T.  1958  HUMAN  PERFORMANCE  IN  THE  SPACE  TRAVEL  ENVIRONMENT 

In  (Air  University,  School  of  Aviation  Medicine,  Randolph  AFB,  Texas) 
Reports  on  Space  Medicine  •  1938,  Feb.  1958 

See  also  (Air  University,  Maxwell  AFB,  Ala.)  Air  University  Quarterly 
Review  10(2); 


.ABSTRACT:  By  necessity,  man  will  have  to  be  Incorporated  as  an  integral  compo¬ 

nent  In  systems  designed  for  extended  space  operations.  Together  with  the  other 
principal  components,  he  will  be  subjected  to  extensive  and  systematic  testing 
for  reliability  deteminat ions  .  The  need  for  such  testing  is  occasioned  not  so 
nnjch  by  a  lack  of  information  on  human  limitations  as  by  the  lack  of  information 
on  the  interactions  of  these  inherent  limitations  with  the  conditions  man  will 
experience  in  space.  Since  these  Interactions  are  somewhat  unique,  a  brief 
discussion  of  the  presently  obvious  conditions  peculiar  to  a  closed  ecological 
system  in  space  and  of  certain  relevant  human  limitations  will  serve  to  indicate 
what  man's  performance  will  have  to  tolerate. 
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Hauty,  G.  T.  and  G.  R.  Wendt  I960  SECONDARY  OCULAR  NYSTAGMUS  AS  A  FUNCTION  OF 
INTENSITY  AND  DURATION  OF  ACCELERATION 

(School  of  Aviation  Medicine,  Brooke  AFB,  Tex.)  Repfc.  no.  60-29;  April  1960. 
ASTU  AD  241  862  . 

ABSTRACT:  Neither  intensity  nor  duration  of  stimulation  was  found  to  be  con¬ 
sistently  related  to  the  Intensity  and  duration  of  secondary  nystagmus.  Yet, 
total  secondary  nystaemio  output  was  directly  related  to  the  product  of  intensity 
and  duration  of  stimulation  and,  moreover,  waa  roughly  one-half  that  of  the 
total  output  of  the  preceding  primary  phase  of  nystagmus.  These  results,  In¬ 
terpreted  in  the  light  of  existing  knowledge,  suggest  that  the  response  character¬ 
istics  of  secondary  nystagmus  are  determined  by  activity  occurring  In  the 
vestlbualr  nuclei  complex.  (Author) 


Hwklns,  R.  D,  1955  fuS/a.YZlNG  SliO  K  AND  VlfaRATlON  ZFTLCTS  WITH  HIGH  SrZGD 
PHOTOGRAPHY. 

KiChlne  Dealgn.  April  1955,  214-218, 
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H«wke8,  R.  1956  AEROMEDICINE  REINFORCES  FRAIL  MAN, 

Aviation  Week  65(6): 360-361 ,  363-365,  6  Aug.  1956 

ABSTRACT;  An  overall  view  la  presented  of  the  basic  and  appllci  research  carried 
Out  by  branchea  of  the  Aero  Medical  Laboratory.  The  current  Id, as  in  research 
and  design  of  oxygen  systems,  pressure  breathing  devlce.s,  and  pressure  suits  are 
noted.  Studies  of  the  effects  of  acceleration  and  deceleration  aave  culminated 
In  the  requirement  of  an  escape  capsule  In  all  designs  capable  ni  supersonic  speeds 
or  high-altltude  flight.  Further,  studies  in  aviation  psychology,  bioacou.stvcs , 
vision  in  an  empty  visual  field,  and  flight  feeding  are  mentioned. 
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Hawkins,  W,  11.,  R.  R.  Heasberg  and  K.  H.  Houghton  1961  USAF  IMPACT  ACCEL 
ERATION  PROGRAM  AND  FACILITIES. 

(Presented  at  the  Space  Science  Board  Symposium  on  "Impact  Acceleration 

Stress",  27-29  Nov.  1961). 

(Brooks  APB,  Tex.) 
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Hawkins,  Willard  R.  6.  Rufus  R,  Hessberg  1962  USAF  IMPACT  ACCELERATION  PROGRAM 
AND  FACILITIES 

(In;  Impact  Acceleration  Stress:  Proee»’d i ngs  of  a  Symposium  With  a  Comprehensive 
Chronological  Binl io^raphy .  National  Acadimy  of  Sciences,  National  Research 
Council,  Publication  No,  977,  pp,  313*322) 

ABSTRACT.  The  purpose  of  the  progra a  is  to  establish  criteria  tor  design 
of  manned  aerospace  vehicles  in  which  accelerations,  decelerations,  buffeting,' 
Impact,  and  pressure  differentials  are  to  be  encountced  during  :  y  nornuil  or 
emergency  phase  of  flight.  Actual  determination  of  Iv.rrviin  tolerance  to  each 
conceivable  dynamic  complex  would  be  prohibitive  In  terms  of  time,  cost,  and 
effort.  The  alternative  is  the  elucidation  of  sound  principles  of  estimating 
tolerance  to  complex  biodynamlc  stress. 

Two  resources  have,  to  date,  permitted  testing  In  areas  potentially  too 
dang  erous  to  justify  using  hutivin  volunteers.  The  large  primate  has  proven  an 
excellent  subject  for  such  testing  by  virtue  of  his  anatomical  and  physiological 
resemblance  to  man.  The  anthropomorphic  dummy  > is  been  the  second  rescourse. 

In  short,  the  perfect  dummy  will  never  approach  the  live  prlnuite  In 
anthropomorphism. 

The  program  ahead  must  be  limited  to  carefully  defining  fundamental  principle* 
of  Biodynamlc  Interrelationships.  These  principles  will,  when  verified,  permit 


(  .*  K  <i  i  <»  t  V I  >  r^  »  .  •  f  I V  ■  .  r  a  f'.  i  <  » 

•ccur4>  y  o[  *>ich  fitliiw'trk  <: 
pursued . 


I'i'o.jr  .iri*  [>r(‘vld.nj.  Ttie 

p.Mi.i*  i  li«'  uUn  which  the  program  It 
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Hawthorne,  R.  1951  FLIGHT  IN  THE  AEROFAUSE 
Aviation  Age  I6(bj  19-31,  Dec.  !95l 
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Hawthorne,  R.  1958  AVIATION  ACE  RESEARCH  AND  DEVELOPMENT  TECHNICAL  HANDBOOK 
1957-1958 .  (Conover  -  Mast  Publications,  Inc.) 
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Uaynca,  A.  L.  ,  R.  H.  Frederloka  &  W.  ,J Ru^  1956  AUTOMOTIVE  COLLISION 
IMPACT  PHENOMENA 

(Po  fd  Motor  Company,  Dearborn,  Mich.) 
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Haynea,  A.L.  1961  IMPACT  STUDIES  OP  THE  UNITED  STATES  AUTOMOBILE  INDUSTRY 
Sympoalum  On  Impact  Acce la.'ation  Stre,aa,  Brooka  Air  Force  Base, 

San  Antonio,  Tcxaa,  November  27-29,  1961) 
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Haynea,  A.L.  1962  AUTOMOTIVE  IMPACT 

In:  Tmonct  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a  Co;:iprehens Ive 

Chronological.  Bibliography.  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  ‘*77,  pp.  69-82 

ABSTRACT:  An  outline  Is  presented  for  sols'?  of  the  techniques  employed  for 
obtaining  factual  data  on  automotive  Impacts,  These  research  studler  have  been 
conducted  as  part  of  an  ever-expanding  program  to  develop  design  features  and 
methods  for  reducing  occupant  Injuries  In  actual  accidents.  Some  values  of 
human  tolerance  to  Impact  forces  have  been  estimated  by  comparlsous  of  actual 
accidents  and  occupant  Injury  with  the  force  and  kinematic  d-ta  obtained  In 
research  Impact  studies.  Techniques  have  been  developed  for  predicting  the 
loading  patterns  and  structural  behavior  characteristics  which  can  be  anticipated 
Under  particular  crash-impact  conditions.  However,  much  less  Is  known  about  the 
human  response  to  Impact  loading.  Studies  In  this  field  are  underway  at  various 

medlca I  centers ,  frequently  with  the  f Inane ia I  Bponsnrshlp  of  automobile _ 

manufacturers.  Statistical  analysis  of  accidents  Involving  late  .nodel  cars  have 
demonstrated  that  at  reduction  in  occupant  injuries  already  has  been  achieved. 


Z./.i’A 


Hayr.i*i,  A.  L.  and  H.  K  LI^hiut  FXi’KK  lyjlM'AI.  HFA'}  IMJ’Af.T  SirDIKIi. 

(In  M.  K.  Cragun,  **d  . Th>‘  Fifth  St  a^i;  A-i  t  i'  't  i  vf  C  r  .i  h  .1  nd  K I  «■  I  d 
P»T,onarratlon  Cr  nfen^nce.  S.-pt  .  14-lfa.'  Fp.  IS8-170. 
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Huyur.i,  R.  1939  CCMFF.NSATION  OF  A  DIGITAL  INTKCiOXTING  ACCF.LF.ROMETER , 

(M.iHter's  Thesis,  Instniinentatlon  Lab.,  fitisn.  Inst,  of  Tech.,  Cambridge) 
(Contract  AF  04(tt47)303)  Rept.  No.  T-209,  ASTIA  Doc.  No.  AD-269  249. 

ABSTRACT:  Compensation  ttf  a  Digital  Int<-gratlng  Accelerometer,  necessitated 
by  the  onn.sii.il  motllng  betiavior  <>£  a  nonlinear  sampled-data  system,  is  pre¬ 
sented.  Witii  the  sysieir,  compensated,  highest  fretpjency  limit  cycles  are 
entahlislied  and'  system  errors  .tre  minimized.  A  new  tonf  ignrnt  Ion  is  pro¬ 
posed  using  a  conventional  torcjue  gnierator  microsyn  as  both  a  torquing 
and  sensing  device.  The  microsyn  is  i  i>mn»inded  by  a  flip-flop.  This  pulsed 
microsyn  also  presents  a  convenient  and  easy  method  for  attaining  the  compen¬ 
sation.  REAC  simulation  is  used  to  demonstrate  the  effect  of  the  compensa¬ 
tion  and  to  illustrate  tlie  systenis'  dynamic  behavior.  Cross -coupl  Ing  error 
is  Investigated  to  determine  if  any  appreciable  error  Is  Introduced.  A 
pure  bampled-data  approach  is  present«-d  to  sh.ow  a  new  method  of  analysis. 

The  nonlinear  difference  equation  of  the  compensated  system  is  derived. 
Accelerafion  comnvands  are  given  to  the  system  with  and  without  compensation 
and  tlu  r.}mltant  error  i.n  the  indicated  velocity  is  plotted.  (Author) 
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effect  of  DIRIiCTION,  M.\(',.MTUDE ,  AND  DURATION  OF 
TILT  ON  SIZE  ESTIMATION  WITH  VARIED  SURROUTID  CONDITIONS 


AflSTRfiCT;  The  effect  of  variations  In  t 
body  tilt  on  the  visual  estimation  of  l. 
presented  with  different  surrounds,  are 


he  direction,  extent,  and  duration  of 
ngths  Ilf  lines,  when  the  lines  are 
invest iga  ted , 
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Head,  H.  1920  THE  SENSE  OF  STABILITY  AND  BALANCE  IN  THE  AIR. 

Aviat.  Med.  Invest.  Comm.,  Special  Saipt.  Series  No.  28,  Med.  Res.  Council, 
London,  1919. 

(Reprinted  in  The  Medical  Problems  of  Flying.  [London!  Hla  Majesty's 
S  tatlonery  Off  ice ,  1920 j) 


U.  N.,  K.  F.  J.  W.  Brinklev, 

HKSi'ONf.ES  DL'Xir;r.  GROUND  U1PACT.  (Paper, 
Mi-diial  Aigfv- f«r  Ion  ,  Ari-rlr.iua  Hotel,  Hal 

<■<  ■  !  1  ,  I  iO 


&  G.  I^ik.iios  HUMAN  FACTOR 

31st  A'  1.  I ,  Neetlng  of  tbe  Aerospace 
Miami  Beach,  Flfc.,  May 


H<  .il.y,  R.  N.,  J.  W.  Brink  lev ,  et  al.  Mif.O  lIUMAiN  KAfTORN  Rflf, PONSES  DURING 
CRiiUfJD  IKl’ACT  .  (Wright  Air  Development  Division.  Wr  ight  *Pat  Cerson  AFB, 

Ohio)  WAuD  TR  60-390,  ASTlA  AD-252  AAA;  Nov.  INAO 
See  also  J,  Acrosp.icc  Modi  cine  33  ( 2  ) :  1 A 1  - 1 A6  ,  Feb.  1902 
ABM'RACT:  Forty-six  vertical  impact  exper  im«-nt  •>  utilizing  a  simulated  B-70  escape 

c.insule  were  conducted  on' eleven  subjects  in  tee  •e.itii!  ;osition.  Impact 
veuicities  ranged  from  9.8  ft  per  sec.  up  to  20  it  per  sec.,  a  crusliahle  paper 
honeycomh  m.iteri.il  was  employed  as  an  Impact  atfenu.itor.  Ttaee  restraint  systems 
Were  tested.  Accelerometer  data  1 rom  the  s  Ujects  revealed  mean  rates  of  onset 
of  deceleration  as  high  as  1620  g  pel  sec,  with  maxlimu'i  g- loadings  up  to  33  g. 

Af  er  Cl  nservat  Ive  evalu.itlon  of  tlie  data.  It  w.is  concluded  that  Impact  decelera¬ 
tions  of  2A  g  with  a  velocity  change  of  30  ft  per  sec.  and  a  r.ite  of  onset  of 
500  g  per  sec.  can  he  tolerated  hy  human  subject.s  in  the  se.ited  position.  Thl.s 
ru,er.iiice  Was  actained,  tiowever,  by  usiiu,  a  proper  body  restraint  system  with 
good  upper  torso  support,  proper  torso  and  neck  positioning,  and  by  eliminating 
all  po.srible  elastic  recoil  components  in  the  sub Ject -support  restraint  complex. 
(AUTHOR) 
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Headley,  R,  N.  1961  HUMAN  TOLflRANCE  AND  LIMITATIONS  TO  ACCELERATION. 

In  Borgeret ,  P.,  ed.,  Bio  -As.say  Techniques  for  Human  Cent  r  i  fuge.s  and 
Physiological  Ef  feet  .s  of  Acce  levrat  ton.  (London,  New  York,  Paris: 

Pergaraon  Press,  1961)  AGARBograph  A8.  Pp .  35-Al. 

ABSTRACT:  Human  tolerance  and  limitation  to  some  of  the  accelerations 

anticipated  in  manned  space  travel  have  been  discussed.  Increased  knowledge 
oi  the  physiological  and  psychological  sequence  o£  events  occurlng  during 
these  accelerations  is  nuindatory.  Human  factors  Investigation  must  keep 
abreast  of  rocket  technology  so  that  problems  can  be  anticipated  and  remedied 
on  the  drawing  board  and  not  500  miles  out  in  space. 
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Headley,  R.  N.,  J.  W.  Brinkley,  i  K.  K.  Kaiser  1961  ABRUPT  ACCELERATION  OF 
HUMAN  SUBJECTS  IN  THE  SliMI-SUPINE  POSITION.  (Paper,  32nd  Annual  Meeting, 
Aerospace  Medical  Association,  2A-27  April  1961,  Chicago,  Ill.) 


ABSTRACT:  One  hundred  and  twenty  experiments  have  been  conducted  to  determine 
the  salient  biomechanics  of  human  protection  againrt  the  potentially  fatal  hazard 


of  obrupt  .ccolcratloo  during  oero.pncc  flight .  Twenty  l.u™n  nub)ect» 
exposed  to  acceleration  forces  (+A  )  of  extremely  short  total  duration, 
rile  time  and  magnitudes  about  fifty  "g's".  The  acceleration  proftH-s  have  been 
controlled  by  varying  impact  velocities  and  rate  of  attenuation.  Numerous  con- 
fi'^urations  of  crushablc  paper  and  aluminum  honey-comb  have  been  utilized  to 
ittonuatTvclocl.los  ranging  up  tc  30  feet  per  .ecend,  human  '-'J  J"" 

have  been  subjected  to  transverse  impact  in  the  semi-supine  position  using  body 
iSp'orr^y  fncurpc.rat.lng  contoured,  rigid,  urethane  couche.c  and  ureatormal- 

Srydr.pLre  mattre..c,.  Thl,  re.carch  ollurt  haa  exposed  new  and  unlgue 

problem  areas  and  haa  led  to  development  of  new  '‘“"‘S"  f. ^ 

tody  eupport  end  re.cr.lnt  ey.teM.  (  Aerospace  Medicine  32(3), 234,  Mar,  1961) 
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Headley,  R.N,  J.E.  Brinkley,  G.  Lokatos  and  R  .F . '  Managan  1962  HUM/\N  FACTORS 
RESPONSES  DURING  GROUND  IMPACT.  Aorosp.ice  Med..  33(2) ; 141-146 ,  Feb.  1962 
ASTIA  AD  252  444 

ABSTRACT:  Forty-six  vertical  Impact  experiments,  utilizing  a  simul.iti-d  B-70 
escape  capsule,  were  conducted  on  eleven  subjects  in  the  seated  position  (+A2) 
Three  drops  only  are  reported  "in  toto"  in  this  report.  Impact  velocities 
ranged  from  9.S  feet  per  second  up  to  30  feet  per  second,  a  crusliable  paper 
honeycomb  material  was  employed  as  an  impact  attenuator.  Three  restraint 
systems  were  tested  in  this  program:  (1)  the  standard  military  lap  belt- 
shoulder  harness  configuration,  (2)  an  exper Iniental  nylon  full-restraint  suit, 
(3)  an  early  prototype  of  the  Stanley  B-58  capsule  restraint  harness. 

Accelerometer  data  recorded  on  the  subjects  revealed  mean  rates  of  onset  of 
deceleration  as  high  as  1620  "g"  per  second  with  maximum  "g"  loadings  up  to 
'35  "g".  Complete  pre-test  and  post-test  clinical  examinations  were  performed, 
and  the  only  noteworthy  finding  was  one  episode  of  microscopic  hematuria  last¬ 
ing  for  one  month. 

After  a  conservative  evaluation  of  the  d.ita,  the  authors  conclude  that  Impact 
decelerations  of  24  "g"  with  a  velocity  change  of  30  feet  per  second  and  a 
rate  of  onset  of  500  "g"  per  second  (truiximum  calculated  value)  can  be  tolerated 
by  human  subjects  in  the  seated  position.  This  tolerance  can  only  be  att.iined, 
however,  by  the  employment  of  a  proper  body  restraint  system  with  good  upper 
torso  support,  proper  torso  and  neck  positioning,  and  by  the  emimina t ion  of 
all  possible  elastic  recoil  components  in  the  subject-support  restraint  complex. 
(Authors) 
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Heald,  C.  B.  1925  SOME  MEDICAL  ASPECTS  OF  AIR  TRANSPORT 
J.  Royal  Aero.  Soc .  29( 1 74) : 246-268 ,  June  1925 
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Healy,  F,  1959  NOTES  ON  T51E  BASIS  OF  OUTSIDE  SAFETY  DISTANCES  FOR  EXPLOSIVES 

INVOLVING  THE  RISK  OF  MASS  EXPLOSION  (Interdepartmencal  Explosives  Storage 
and  Transport  Committee,  Ministry  of  Worka(Ct.  Brit.)Rept.  no.  3/7  EXPLOS, 
7A3,  March  1959,  ASTIA  AD-221  164 

CONTENTS! 

Safety  distances  used  previous  to  post-war  review 
Information  available  for  post-war  review 
Analysis  of  bomb  damage 

Tabulation  of  bomb  damage  and  accidental  damage  in  terms  of  RB 
Relationship  between  actual  explosion  results  and  various  safety 
distance  curves 

Estimates  of  the  risk  of  weripus  damage  with  traversed  explosives  beyond 
proposed  safety  distances 

Estimates  of  the  risk  of  serious  damage  with  untraversed  explosives 
beyond  proposed  safety  distances 
Safety  distances  adopted  for  category  Z  explosives 
Continuation  of  analysis  of  information  from  accidental  explosions 
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Hede'n,  C.-G.  1961  [hORIZONTAL-ROTOR  CENTRIFUGE  CONSTRUCTION  REPORT] 

SEE  Xarolinska  Instituuet 
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Heden,  C.  G.  1962  FINAL  TECHNICAL  REPORT  UNDER  CONTRACT  DA-91-591-EUC-2036. 

(Karolinska  Institutet,  Bakteriologiska  Institutionen,  Stockholm,  Sweden) 

Nov.  1961  -  Nov.  1962.  ASTIA  AD  299  128 

ABSTRACT:  The  physical  and  mechanical  tests  on  the  machine  designed,  calculated, 
and  manufactured  under  this  contract  revealed  that  a  heavy  (112  kg  without  rotor 
and  liquid)  stainless  ateel  rotor,  cylindrical  in  shape,  can  be  spun  horizontally 
as  a  routine  operation  at  speeds  up  to  15,000  r.p.m.  on  water  lubricated  bearings. 
The  auxiliary  devices  permitting  rapid  starting  and  stopping  and  preventing 
heating  of  the  test  suspensions  functioned  very  well.  The  bacterial  cells  (E. 
coli  b)  collected  evenly  in  the  cylindrical  chambers  at  the  periphery  of  the 
rotor,  but,  unlike  in  the  light  miniature  rotor  tested  several  years  ago,  larger 
amounts  of  cells  tended  to  immobilize  the  suspending  rods  of  aluminium.  This 
was  done  so  efficiently  that  only  very  violent  motions  would  release  them,  thus 
permitting  .resuapenslon  to  take  place.  Since  the  situation  was  not  Improved 
by  the  use  of  heavier  rods  (stainless  steel),  a  basic  redesign  of  the  rotor 
seemed  necessary.  Against  this  background  the  Improvement  of  the  sedimentation 
efficiency  of  the  present  rotor  was  only  carried  so  far  as  was  regarded  useful 
to  illustrate  the  main  phenomena  controlling  the  performance.  Actually  che 
efficiency  was  not  pushed  beyond  40  liters  of  E.  coli  culture  per  hour  with  a 
9SX  sedimentation  efficiency.  It  was  strongly  influenced  by  three  phenomena; 


% 


pumping  capacity,  turbulence  and  foaming,  each  involving  a  number  of  parameters. 

Thi  experience  gained  in  operating  a  horizontal  rotor  has  been  of  great  value, 
and  a  simplified  rotor  is  now  being  designed  to  fit  the  housing  and  drive 
assembly  used.  It  is  shaped  as  a  simple  bowl,  has  a  much  larger  sludge  space 
and  a  single  suspending  roller  retracted  towards  the  center  during  sedimentation. 
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Hedlyn,  J.  M.  1959  NYSTAGMUS  INDUCED  BY  VISUAL  FEEDBACK. 
J.  Opt.  Soc,  Arr.er.  49:729-730,  July  ’959. 
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Hegenwald,  J.  R. ,  Jr.  1954  HUMAN  TOLERANCE  TO  ACCELERATIONS. 

(North  American  Aviation,  Inc,,  El  Segundo,Calif . )  Rept.  No,  NA  ";4-191 
Fab.  1954. 
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Hegenwald,  J.  F.,  Jr.  1956  THE  ROLE  OF  THE  EXPERIMENTAL  TRACK  IN 

EMERGENCY  EGRESS  SYSTEM  DEVELOPMENT.  (Paper,  Third  Annual  Supersonic 
Track  Symposium  at  U.S.  Naval  Ordnance  Test  Station,  China  Lake, 
California,  24-27  September  1956.  ) 
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Hegenwald,  J.  F . ,,  Jr.  and  W.  V.  Blockley  1956 

SURVIVABLE  SUPERSONIC  EJECTION,  A  CASE  STUDY  TO  CORREUTE  ANALYTICAL, 
EXPERIMENTAL^  AND  MEDICAL  DATA  BY  RECONSTRUCTION  nv  am  INCIDENT 
(North  American  Aviation,  Inc.,  Los  Angeles,  Calif.) 

Rept.  No.  NA-56-452  ASTIA  AD  138  762. 

ABSTRACT:  An  anthropomorphic  dummy,  which  was  dressed  and  equipped  in 
the  manner  of  an  inspection  test  pilot,  was  ejected  4  times  from  a  simulated 
F-lOO  airplane  cockpit  at  533  to  677  ku.  The  objective  was  to  obtain 
information  which  could  be  used  to  prevent  the  recurrence  of  injuries 
which  were  sustained  by  a  pilot  who  was  ejected  from  an  F-IOOA  airplane 
over  the  Pacific  Ocean.  All  tests  were  performed  by  utilizing  the  M-5 
catapult  with  an  ejected  weight  of  about  350  lb.  The  standard  F-lUO 
ejection  seat  coif iguration  was  employed,  except  for  the  incorporation 
of  the  drag  parachute  in  later  runs,  in  addition  to  the  photographic 
coverage,  continuous  acceleration  data  were  provided  by  means  of  a 
telemetering  transmitter  mounted  within  the  dummy's  torso.  The  pilot 
was  believed  to  experience,  at  the  head,  (1)  a  maximal  period  of  290 
msec  with  an  acceleration  greater  than  20  g,  (2)  a  period  of  120  msec 
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at  an  accelei  at  ion  above  35  ^  (3)  a  peak  acceleration  of  6''.  e  and  ('.)  a  rate 
of  onset  of  the  peak  of  700  k/soc;  the  direction  of  application  was  cnest 
to  back.  The  imposition  of  a  siniile  properly  directed  force  vector  upon 
the  seat-man  unit  would  benefit  ejection  .-eat  escape  in  main  aspect.sr 
(1)  orientation  of  the  .seat  attitude  to  produce  accelerative  forcc.s  in 
physiologically  favorable  directions;  (2)  attenuation  of  acceleration 
magnitude  at  the  seat  occupant’s  extremities,  and  (3)  improvement  of 
aerodynamic  lift  characteristics. 
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Hegenwald,  J.F.  &  E.A.  Murphy  1957  SLED  TESTING  THE  E>iERGENCY  ESCAPE  SYSTEM: 
i'HE  »UM/\N  FACTOR 

Paper,  AKS  Spring  Meeting,  April  1457,  Washington,  D,C, 


ABSTRACT;  During  escape  Iror.  h  i  gh- per  f  onn.mc  e'  a  i  rp  1  .iire.s  ,  the  aircrew  .'uiv  be 
subjected  to  liaz. ire's  of  bodil.-  .ic  c  (■  1 »' ra  t :  ons  ,  w.ndblast,  niiise,  pressure 
gradients,  and  equ  i  pme.',  t  d  i  s  in  t.  ev.  r  a  t  iini ,  Ktu  ke  t  -  prope  1  1  ed  sleds  ori  the  I'xper- 
imental  track  provi.le  a  riad.'  sedun  toi  detern.na;  ion  c>t  the  pir.'s  i  o  1  i.g  i  c  ,i  I  , 
mech.anical,  and  structural  etticts  I'f  escape  unit  ejection  at  all  airsi'eeds. 

A  prlnurry  design  objective  is  aeriidynamic  control  of  tlie  ef.c  ipe  unit's  actioius 
after  separation  from  tlic  airplane;  p  i  t  <  h  -  re  ca  rd  I  ng  and  s  tab  i  1  i  z.i  C  ion  devices 
are  investigated  in  the  current  program  of  North  American  Aviation  to  attenu.ite 
aircrew  acce  1  era  t  ions  during  ejection.  The  reaction.s  of  helmets,  oxygen  mask.s, 
parachutes  and  ejection  seats  are  studied.  Meibed.i  of  securing  and  recording 
data  are  reviewed. 
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Hegenwald,  J.F..  Jr.  &  E.A.,  h,'  last  ITSVlx  F.  EidERGENCY  ESD\PE 

SYSTEM;  THE  (RTMAN  VAb'IUh 
Jet  Propulsion  27(4');  1025*  I U<!  ',  Sept.  I  '  i '■ 


ABSTRACT.  Tests  were  made  to  as.sev.,  s,  .terns  of  ejection  equipment  and 

also,  using  instrumented  dummies^,  t .'  J.  •.imlne  the  forces  on  the  human  frame. 
The  test  vehicle  was  designea  for  I'-  M.uidard  2.2  ks  solid  propellant  rocket 
■otors  and  was  run  on  the  Edward.s  Air  Force  Base  high-speed  track. 
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Hegenwald,  J.F.,  Jr.  £.  ?.  Oishi  1457  HUMAN  TOLERANCE  TO  ACCELERATIONS- 
A  PRACTT.CAL  TOOL  FOR  T'KE  ENGINEER.  (Paper,  28th  Annua.  Meeting  of  the 
Aero  Medical  Association,  Denver,  Colo.,  May  6,  1957) 

Rept .  No.  NA-57-425,  6  May  1957.  rev.  13  June  1957.  ASTIA  AD  256  384 
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Hcgenwald.  J.F.,  Jr.  &  S.  Olshl  1957  HUMAN  TOLERANCE  TO  ACCEIXRATIONS : 
A  PRACTICAL  TOOL  FOR  THE  ENGINEER. 

(North  American  Aviation,  Inc.,  Los  Angeles,  Calif) 

Report  No.  NA-57-425,  6  May  1957.  ASTIA  AD  256  384 
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Hegenwald,  J.F.,  Jr.,  J.F.  Madden  &  P.R.  Penrod  1959  X- 15  RESEAPCH  AIRCRAFT 
EMERGENCY  ESCAPE  SYSTEM 

Paper,  Joint  Meeting  of  the  Flight  Test  Panel  and  the  Aeromedical  Panel  of  the 
Adivsory  Group  for  Aeronautical  Research  and  Development,  Athens,  Greece. 
11-15  May  1959  (AGARD  Rept.  No.  243)  ASTIA  AD  256  336 

ABSTRACT:  An  extensive  survey  of  alternate  escape  system  types  w.is  made. 

The  results  indicate  conclusively  that  an  open  ejection  seat  in  conjunction 
with  a  full  pressure  protective  garment  best  satisfy  X-15  emergency  escape 
requirements.  An  evaluation  of  available  ejection  scats  which  had  demonstrated 
a  supersonic  capability  revealed  that  modifications  required  to  meet  the  specific 
rsquirement.s  of  cockpit  compatibility,  acceptance  of  the  pressure  suit,  .^nd  use 
at  very  high  Mach  numbers,  would  be  tquivalcnt  to  complete  redesign.  A  seat 
tailored  to  the  X-15  offered  the  most  acceptable  solution.  Toe  completed  test 
program  has  demonstrated  that  the  aerodynamic,  mechanical,  structural,  propulsive, 
and  survival  aspects  of  X-15  emergency  escape  system  similar  in  concept  ro  that 
incorporated  in  the  X-15  will  best  satisfy  escape  requirements  for  currently 
projected  manner  orbital  vehicles.  (Author) 
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Hegenwald,  J.  F.,  Jr.,  H.  L.  Neumann,  &  E.  A.  Murphy,  Jr.  I960  AERIAL  AND 
SLtD  TESTING  OF  THE  B-70  AIRCREW  ESCAPE  CAl’SUIJ:.  (Paper  Annual  Symposium 
of  the  Society  of  Experimental  Test  Pilots  at  Lcs  Angeles,  California,  6-8 
October  1960)  also  (Paper,  Physiological  Training  Officer  Symposium,  School 
of  Aviation  Medicine,  Brooks  Al'B,  Texas,  6-10  February  1961)  (Human  Factors 
Group,  Los  Angeles  Division,  North  American  Aviation,  Inc.) 

SUMMARY:  The  test  program  was  arranged  to  examine  mechanical  components  individ¬ 
ually  at  first  and  then  progressively  within  complete  subsystems.  Wind  tunnel 
work  was  begun  early  so  that  the  stabilization  configuration  could  be  developed 
in  time  for  full-scale  air  drop  testing.. 

Recovery  parachute  experiments  Initiated  the  hardware  field  test  phr.se.  Charac¬ 
teristics  such  as  deployment  sequence,  opening  shock,  tendency  toward  twisted 
lines,  oscillation  and  rate  of  descent  were  determined. 

As  the  program  proceeded,  supplementary  system  tests  were  conducted.  Elements 
of  the  capsule,  the  rocket  catapult,  recovery  mechanisms,  impact  attenuator, 
ballistic  devices,  and  actuators  were  evaluated  for  incorporation  in  the  proto¬ 
type  configuration.  These  tests  were  accomplished  both  by  equipment  suppliers 
and  by  North  American  Aviation,  Inc.  in  the  laboratory  and  in  the  field.  Included 
were  centrifuge,  functional,  and  ballistic  breadboard  experiments;  flotation. 
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survival,  impact,  structural  and  fatigue  testing. 

Weighted  shell  air  drops,  high  altitude  and  minimum  velocity  ejections  have  been 
completed.  Major  sled  testing  is  scheduled  near  the  end  of  the  program.  In 
the  final  of  two  series  of  sled  tests,  full-scale  ejections  of  prototype  capsules 
containing  anthroponmrphlc  dummies  will  be  effected  at  air  vehicle  maximum 
equivalent  airspeed.  (AUTHOR) 
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Hegenwald,  J.F.,  Jr.  1962  ENVIRONMENTAL  ASPECtS  OF  THE  B-70  MACH  3  ESCAPE 

CAPSULE 

Aerospace  Medicine  33(8):  951-957,  Aug.  1962 

ABSTRACT:  The  first  encapsulated  seat  to  demonstrate  safe  ejection  throughout 
the  speed  spectrum  from  90  knots  to  supersonic.  Including  ground-level  escape 
at  these  speeds,  the  B-70  capsulp  is  entering  the  qualification  phase  of  the 
tesf  program.  Suitable  aerodynamica 1 ly  fot  very  high  Mach  numbers,  the  capsule 
is  capable  of  providing  emergency  pressure  protection  for  space  vehicle  crews 
8S  well  as  furnishing  1 ntra -a tmospher Ic  escape'  for  winged  reentry  spaceflight. 

The  aircrew  emergency  escape  system  of  the  B-70  air  vehicle  provides  safe 
egress  at  performance  levels  as  high  as  Mach  3.0  above  70,000  feet  and  as  low 
as  90  knots  at  zero  altitude.  The  capsule's  influence  upon  normal  and  emergency 
flight  operations  is  discussed.  Oxygen  and  pressurization  provisions,  as  well 
as  crew  positioning  and  restraint  devices,  are  described.  The  acceleration 
environment  through  all  escape  phases  is  presented  in  conjunction  with  unique 
communications  and  survival  features. 
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Helm,  J.W.  1937  A  LABORATORY  FOR  RESEARCH  IN  AVIATION  MEDICINE. 

2,.  Aviation  Med.  8(2):  75-80 

ABSTRACT:  Discusses  the  physiological  research  laboratory  of  the  Air  Corps 
Materiel  Division,  Wright  Field,  Dayton  Ohio.  Enpme rates, equipment  and  appara¬ 
tus  available  for  research  in  aviation  medicine.  Lists  projects  completed  and 
projects  active  (in  June,  1937).  (CARI) 
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Heinrich,  H.G.  '961  SOME  RESEARCH  EFFORTS  RELATED  TO  PROBLEMS  OF  AERODYNAMIC 
DECELERATION 

(Wright  Air  Development  Division,  Wr ight-Patterson  AFB,  Ohio)  WADD  TN . 40-276; 

November  1961;  ASTIA  AD  272  404 


ABSTRACT:  The  status  of  research  efforts  designed  tc  explain  physical  phenomena 
associated  with  the  operation  of  aerodynamic  decelerators ,  in  particular  textile 
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type  parachutes,  is  presented.  A  theoretical  approach  to  calculate  the  velocity 
and  pressure  distribution  in  the  turbulent  wake  of  basic  .bodies  of  revolution 
is  outlined  and  compared  to  actual  test  results.  The  concept  of  the  effective 
porosity  of  textile  materials  is  developed,  and  its  influence  upon  the  aerodynamic 
and  opening  characteristics  of  conventional  textile  parachute  canopies  is 
discussed.  The  results  of  research  efforts  to  reduce  parachute  inflation  time 
with  a  minor  increase  of  opening  force  are  presented,  (Author) 
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Hein,  J.W.,  G.A.  Hallen  beck  &  J.C.  Glazier  1946  RATES  AND  TIMES  OF  FREE  FALL 
OF  ANTHROPOMORPHIC  DUMMIES  AND  OF  MAN. 

(USAF,  AMC,  Aero  Med.  Lab.,  Wright  Field,  Ohio) 

Memo  Rept.  TSEAA-696-100,  1  March  1946. 
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Helnecke  1943  CATAPULT  SEAT  WITH  GUNPOWDER  PROPULSION 
(Messerschmltt  AG.,  Projektbuero ,  Augsburg)  April  1943;  ASTIA  ATI  32382 


ABSTRACT:  An  'investigation  is  conducted  to  see  if  the  weight  of  a  jettisonable 
scar  with  compressed  air  propulsion  could  be  decreased  by  using  gunpowder  for 
propulsion.  Calculations  were  m^de  to  determine  the  powder  loading,  force, 
speed  and  acceleration.  Results  of  these  computations  are  shown  in  a  pressure 
diagram  and  schematic  drawings.  Tests  were  made  with  th“  Heinkel  air-pressure- 
propulsed  catapult  seat  weighing  19  kg.  It  was  possibl  using  gun  powder  for 
propulsion,  to  reduce  this  weight  to  5  kg. 
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Heinemann,  E,  H.  1947  HIGH  SPEED  AIRCRAFT  DEVELOPMENTS. 

(Paper,  American  Society  of  Mechanical  Engineers,  National  Aviation 
Meeting,  May  28,  1947) 
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Heinrich,  H.G. ,  T.  Riabokin  et  al  1963  THEORETICAL  PARACHUTE  INVESTIGATIONS 
(Aeronautical  Systems  Division,  Wright  Patterson  AFB,  Ohio)  Project  No.  6065; 
Task  No,  60252;  Progress  Rept.  24;  ASTIA  AD  405  507 


ABSTRACT:  This  is  the  twenty -fourth  quarterly  report  covering  the  time  from 
1  December  196?  to  28  February  1963  on  the  study  program  on  basic  information 
of  Aerodynamic  Deceleration,  As  in  preceding  reporting  periods,  work  during 
this  reporting  period  has  been  pursued  in  accordance  with  the  technical  program, 
and  is  described  in  the  following  sections  of  this  report. 
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HeldAne.  J.B.S.  1951  BIOLOGICAL  PROBLEMS  OF  SPACE  FLidHT. 

Bis  Journal  10:154-158 


ABSTRACT:  A  report  on  an  informal  talk  in  %ihlch.  the  speaker  dlicuased  how 
man  %rould  live  in  a  spaceship  and  on  another  planet,  and  the  kind  of  life  to 
be  expected  on  another  planet. 
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Hallebrandt,  F.  A.,  &  E.  B.  Franaeen  1943  PHYSIOLOGICAL  STUDY  0?  THE  VERTICAL 
STANCE  OF  MAN.  Physiol.  Rev.  23:220-255 
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He  Hems,  H.K.  and  H.R.  Bierman  1946,  CHARACTERISTICS  OF  FORWARD  MOTION  OF 
PERSONNEL  IN  AN  P4U-1  COCKPIT. 

(Naval  Med.  Research  Inst.,  Betheada,  Md.)  Project  X-630(7),  19  June  1946, 
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Hemingway,  A.  1943  ADAPTATION  TO  PLYING  MOTION  BY  AIRSICK  AVUTION  STUDENTS 
(School  of  Aviation  Medicine,  USAF  Randolph  APB,  Tex.)  Kept.  No.  170-4 
,  Dec.  1943.  ASTU  ATI  117  793 

ABSTRACT:  One  hundred  and  ninety-el^t  (198)  airsick  aviation  students  who  had 
completed  ten  (10)  hours  of  dual  instruction  in  college  training  detachments 
were  given  a  motion  sickness  swing  test  and  a  survey  was  made  of  the  incidence 
of  airsickness. 

It  was  found  that  there  was  a  progressive  decrease  in  the  incidence  of  airsick¬ 
ness  during  the  training  period  of  this  group.  Eighty-four  (84)  per  cent  were 
sick  on  the  first  flight  and  ten  and  five  tenths  (10.5)  per  cent  on  the  last 
flight.  In  order  to  separate  the  chronic  airsick  from  those  who  become  adapted 
to  flying  motion,  it  is  recommended  that  information  on  airsickness  be  obtained 
by  an  airsickness  record  from  the  instructor  in  the  College  Training  DeUchuent. 
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Hemingway,  A.  1943  EFFECT  OF  BARBITAL  ON  SWING  SICKNESS  (School  of  Aviation 
Medicine,  USAF  Randolph  AFB,  Teaas)  Rept.  No.  104-1,  January  1943. 


2,459 


738 


H«mtiutw*v  A.  1943  MOTION  SlCWffiSS  HISTORY  AND  RESULTS  OF  THE  SWING  TEST  OP 

OOT  H^RED  AND  SEVEN  AIRSICK  ELIMINEES  FROM  mCHT  TRAINING  3 

AvUtlon  K*diclne,  USAF  R»nddlph  AFB,  Texas)  Rept.  No.  170-2,  September  1943 
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Hemingway,  A.  1943  MOTION  SICKNESS  AMONG  AIR  CREW  PERSONNEL. 
(  Com.  Avlat.  M. ,  U.S.  Nat.  Rea.  Counc.,  Washington) 
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Hemingway,  A.  1943  INCIDENCE  OF  SWING  SICKNESS  IN  EIGHT  CATEGORIES  OF 

ARMV  PERSONNEL,  (  Cora.  Aviat.  M.,  U.S.  Nat.  Res.  Counc.,  Washington) 
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Hemingway  A.  •  1943  IMPROVEMENTS  IN  DESIGN  AND  CONSTRUCTION  OF  SWING  FOR  TESTING 
INDIVIDUALS  SUSCEPTIBLE  TO  MOTION  SICKNESS  (School  of  Aviation  Medicine,  , 
USAP  Randolph  AFB,  Texas)  Rept.  No.  84-2,  February  1943 
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Hemingway,  \.  1943  THE  EFFECT  OF  ENVIRONMENTAL  TE 

(School  of  Aviation  Medicine, USAF  Randolph  AFB 
November  1943 
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Hemingway,  A.  1943  EFFECT  ul-  VASANO  ON  SWING  SlCj 
Medicine,  USAF  Randolph  AFB,  Texas)  Rept. No. 


no 
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Hemingway,  .r.  1944  COLD  SWEATING  IN  MOTION  SICKNESS 

Am.  J.  of  Physiol.  141(2) : 105-171 ,  1  April  1944. 


ABSTRACT:  Cold  sweating  in  maij . ^.^used  by  motion 

centrifugal  accelerations  has  been  studied  by  usiri 
indicate  the  onset  of  sweating.  It  has  been  fuunq 
a  result  of  motion  and  when  the  mouth  temperature 
to  be  no  useful  physiological  purpose  in  cold  sweai 
probably  part  uf  a  primitive  defense  reaction. 


IMPERATURE  ON  MOTION  SICKNESS 
Texas)  Reptt  No.  170-3, 


KNESS  (School  of  Aviation 
-1,  March  1943 


i|nvoiviiig  changing  linear  and 
g  a  galvanometric  device  to 
that  the  sweating  occurs  as 
is  falling,  There  appears 
ting  and  the  mechanism  is 
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Hanlngvay.  A.  194!)  CARDIOVASCULAR  CHANGES  IN  MOTION  SICKNESS. 
I-  AvUtlon  Me4.  16:417 
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Hamlngvay,  A.  1945  INCIDENCE  OP  AIRSICKNESS  IN  CADETS  DURING  THEIR  FIRST  TEN 

PLIGHTS  (School  of  AvUtlon  Madlclna,  USAP  Randolph  APB,  Taxat)  Rapt.  No.  170-5 
January  1945 


Hamlngway,  A.  1946  ENVIRONMENTAL  TEMPERATURE  AND  SWING  SICKNESS 
J.  Aviation  Med..  17  :  86  * 
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Handler,  E.  1952  DESCRIPTION  OF  THE  HG-1  CATAPULT. 

(Paper  presented  at  Conference  on  "Problems  of  Emergency  Escape  in  High 
Speed  Flight",  29-30  Sept.  1952,  at  Wright-Pat terson  AFB,  Ohio)  (Aeronautical 
Medical  Equipment  Lab.,  Naval  Air  Experimental  Station,  Philadelphia,  Pa.) 
ASTIA  AD- 14  359 

ABSTRACT:  The  HG-1  catapult  la  well  suited  to  the  study  of  the  effects  of 
abrupt  impulsive  forces  on  both  biological  and  structural  materials.  The  HG-1 
is  a  pneumatically  energized,  hydraulically  controlled  mechanisn.  It  is  capable 
of  accelerating  a  total  load  of  3,0C0  pounds  from  zero  velocity  to  80  knots 
In  a  distance  of  about  none  and  one-quarter  feet.  Pickups  mr.asuring  force  and 
displacement  derivatives  with  respect  to  time  are  mounted  on  the  car  and  test 
load;  velocity  colls  and  photo-cells  transmit  signals  whenever  portions  of  the 
car  pass  specific  positions,  so  that  a  continuous  record  of  car  displacement 
with  time  is  prepared.  Safety  la  provided  by  the  shielded  areas  available  for 
close  observation  of  the  shots  and  by  continual  improvements  in  operating 
techniques  and  equipment  modifications.  Air  pressures  required  for  launching 
are  dissipated  during  the  course  of  the  shot,  so  that  no  potential  energy 
remains  In  the  system  once  the  shot  la  completed. 
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Hendler,  E.  1955  LINEAR  ACCELERATION  AS  A  SURVIVAL  HAZARD  IN  AVIATION. 
(Aeronautical  Medical  Equipment  Lab.,  Naval  Air  Experlisental  Station, 
Philadelphia,  Pa.)  ASTIA  AD-59  333. 

See  also  i.  Aviation  Med.  26(6) ; 495-502 ,  Dec.  1955. 


ABSTRACT:  Tolerance  to  applied  g  loads  depends- on  many  factors  relating  to 
Its  manner  of  application.  In  testing  equipment  designed  to  provide  crash 


pror.ectlon,  a  special  catapult  has  been  used,  and  some  of  Its  properties  are 
described.  Peak  accelerations  measured  in  dummies,  supported  in  many  positions 
by  various  kinds  of  protective  equipment,  are  significantly  higher  than  the 
average  car  accelerations  measured  in  the  same  direction.  Violent  movements 
of  unrestrained  parts  of  the  dummies  occurred  during  the  catapult  tests,  and 
equipment  failure  generally  occurred  at  average  levels  below  30  g  measured  on 
the  catapult  car.  Some  lindlngs  relating  to  the  measurements  and  distribution 
of  loads  in  restraining  gear  are  discussed. 


Hendler,  E.  &  L.J.  SaiuaMarla  1961  RESPONSE  OP  SUBJECTS  TO  SOME  CONDITIONS  OF 
A  SIMULATED  ORBITAL  FLIGHT  PATTERN 
Aerospace  Medicine  32(2):  126-133 


ABSTRiXCT:  Some  of  the  physiological  responses  of  subjects  wearing  ventilated 
full  pressure  suits  and  exposed  to  pressure  and  thermal  profiles  characteristic 
of  extreme  conditions  of  orbital  flight  patterns  were  presented.  No  significant 
physiological  iitress  was  evidenced  in  subjects  exposed  t  >  a  modified  thermal 
profile,  except  for  the  sweating  response  of  one  subjec  .  Exposure  of  experienced 
subjects  to  long  duration  thermal  loads  almulating  relatively  severe  post* 
landing  and  full  thermal  profiles  resulted  in  premature  test  termination  when 
ventilating  air  temperature  was  more  than  a  few  degrees  above  Initial  mean  skin 
temperature.  (Author) 
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Hendler,  E.  1962  BIOMECHANICS  OF  IMPULSIVE  FORCES 

(Naval  Air  Material  Ctt  . ,  Philadelphia,  Pa.)  April  1962 
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Hendricks,  W,  &  W.M.  Bogart  1957  THE  DIESEL-POWERED  BALLISTIC  CENTRIFUGE 

(Allegany  Ballietlcs  Lab.,  Hercules  Powder  Co.)  Rept.  no.  ABL/X-17;  Contract 
NOrd- 16640;  Aug.  1957;  ASTIA  AD-149  006 


ABSTR/vCT :  A  centrifuge  for  testing  rockets  and  their  components  is  described, 

A  500-bhp  diesel  engine  drives  a  large  variable  displacement  pump  which  forces  oil 
through  6-in.-diam  pipes  to  drive  2  constant-displacement  hydraulic  motors.  The 
motors  are  located  in  a  pit  in  the  center  of  the  centrifuge  enclosure.  The  b.ooms 
of  the  centrifuge  can  be  controlled  at  any  desired  s'ced  up  to  80  rpm.  A t  80  rpm, 
a  rocket  20  ft  from  the  center  post  of  the  device  will  be  subjected  to  an  accelera¬ 
tion  of  43  g.  The  permissible  load  at  the  boom  tip  is  governed  by  the  allowable 
bending  moment  at  the  section  where  the  knee  brace  joins  the  boom  (290,000  lb  in.) 
For  this  moment,  the  maximum  load  at  the  boom  tip  is  3000  lb. 
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H«ndrlck«on,  R.M.  1958  BIBLIOGRAPHY  ON  SPACE  MEDICINE 

(Lo«  Alamos  Scientific  Lab.,  New  Mexico)  March  7,  1958 
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Henricsson,  H.  1957  BIO-MECHANICS  AND  TRAUMA:  A  BRIEF  GENERAL  REVIFW  0? 
CURRENT  PROBLEMS.  Svenska  Lak.-Tidn.  54( 18); i4jj-1448,  May  1957 
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Henrlksaon,  N.G.,  C.  Fernandez,  and  R.l.  Kohut  1960  THE  CALORIC  TEST  IW  THE 

CAT  (School  of  Aviation  Medicine,  Brooks  AFB,  Texas)  61-13;  Nov.  1960; 

ASTU  AD- 254  369 

ABSTRACT:  A  simple  device  for  fixing  both  head  and  body  of  the  cat  was  designed 
so  that  the  nystagmic  reaction  to  caloric  stimulation  could  be  Investigated, 

Nys  tagmographlc  tracings,  relatively  free  of  artlflcats  Induced  by  movements, 
were  obtained  of  both'  ordinary  and, derived  nystagmus.  In  order  to  produce  a 
caloric  reaction  In  the  cat.  It  was  necessary  to  set  the  temperature  of  the 
Irrigating  water  to,  at  least  10. C.  either  below  or  above  the  rectal  temperature 
(38  C.),  Repetitive  caloric  stimulation  with  both  cold  and  hot  water  was  con¬ 
ducted  under  various  conditions  and  the  results  were  described  for  each.  The 
data  suggested  the  most  appropriate  way  for  obtaining  reliable  results  with  the 
caloric  test  In  the  cat.  (Author) 
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Henry,  J.P.,  et  al .  1949  ANIMAL  STUDIES  OF  THE  EFFECTS  OF  HIGH  NEGATIVE 

ACCELERATION.  (USAF,  AMC,  Engng.  Div.,  Wright -Patterson  AFB,  Ohio) 
Rapt.  No.  1,  Memo  Rept.  MCREXD  695- 74N,  20  Jan.  1949. 
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Henry,  J.  P.,  0.  H,  Gauer,  E.  E.  Martin,  S.  S.  Kety,  &  K.  Kramer  1949  FACTORS 
DETERMINING  CEREBRAL  OXYGEN  SUPPLY  DURING  POSITIVE  ACCELERATION.  Fed. 

Proc.  8:73 

ABSTRACT:  Extraordinarily  low  mean  cephalic  arterMl  pressures  of  less  than  20- 
30  om.  Hg  (blackout)  can  be  endured  during  positive  accelerations  lasting  a:, 
long  as  3  minutes  without  loss  of  consciousness.  When  compared  with  the  effects 
of  a  comparable  drop  In  pressure  during  hemorrhagic  shock,  there  Is  an  unexpected 
retention  of  mental  performance  and  orientation.  In  order  more  clearly  to 
define  the  mechanisms  Involved,  radial  arterial  and  cerebral  venous  pressures, 
and  arterial  and  cerebral  venous  oxygen  saturations  were  measured  In  man  during — 
acceleration.  These  parameters  were  measured  two  at  a  time  uslug  electrically 
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operated  gauges  for  the  pressures  and  a  Kramer  glass  cuvette  oximeter  for  the 
oxygen  saturations.  The  fall  in  arterial  pressure  at  head  level  induced  by  the 
acceleration  was  closely  followed  by  a  drop  in  jugular  venous  pressure.  In 
spite  of  black-out  (4.5  g)  one  subject  still  had  60  mm.  Hg  mean  pressure  different¬ 
ial  across  the  brain.  The  venous  pressure  became  less  negative  as  arterial 
pressure  rose  during  the  cardiovascular  response  to  the  sharp  fall  in  arterial 
pressure  induced  in  the  carotid  sinus  by  the, acceleration.  Typical  changes  in 
venous  oxygen  content  were  from  10.5  vols.  X  resting  to  7.5  vols.  X  at  blackout. 
Thus  arterial  as  well  as  vei;ous  oxygen  contend  should  be  known  to  determine  the 
oxygen  supply  of  the  brain  during  prolonged  acceleration.  The  extent  of  the 
fall  in  cerebral  venous  oxygen  content  at  blackout  points  to  an  inadequacy  of 
cerebral  oxygen  supply. 
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Henry,  J.  P.  1950  REPORT  ON  1950  SYMPOSIUM  ON  SPACE  MEDICINE. 
J.  Space  Plight..  2  :850 


2,480 

Henry,  J.P.,  J.L.  Gamble,  R.S.  Shaw,  O.H.  Gauer,  E.E.  Martin,  P.J.  Maher, 

&  O.G.  Simons  1950  STUDIES  OF  THE  PHYSIOLOGY  OF  NEGATIVE  ACCELERATION. 
(USAP,  AMC,  Wrignt -Patterson  AFB,  Ohio)  TR  5953,  Oct.  1950 

ABSTRACT:  When  headward  centrifugal  forces  of  3  g  or  more  last  for  more  than 
5  to  10  seconds,  they  give  r^se  to  alarmlrig  symptoms  including  hemorrhages  into 
the  soft  tissues  of  the  neck  and  head,  confus ion ,  and  unconsciousness .  Past 
work  is  analyized  and  fresh  experimental  data  presented  to  demonstrate  that  in 
spite  of  these  symptoms,  protection  against  brain  hemorrhage  is  given  by  the 
closed  box  of  the  skull.  This  is  so  effective  that  unprotected  animals  of  human 
proportions  can  be  exposed  to  15  negative  g  wlthour  rupture  of  the  blood  vessels, 
and  no  case  of  cerebral  hemorrhage  has  yet  been  demonstrated  following  negative 
accelerati'n  uncomplicated  by  asphyxia  or  trauma  to  the  head.  It  is  suggested 
that  the  danger  of  cerebral  hemorrhage  has  been  over-estimated  and  that  the  risks 
of  such  an  accident  following  exposure  of  a  human  to  5  g  are  vanishingly  small. 

Considerable  protection  against  the  mechanical  and  reflex  effects  of  headward 
centrifugal  force  can  be  provided  in  the  uoright  seated  position  by  applying 
outer-pressure  by  means  of  a  neck-sealing  nelroet.  Evidence  is  presented  which 
suggests  that  human  tolerance  to  negative  acceleration  can  be  Increased  by  this 
Mans  in  the  seated  posture  to  at  least  5  g  for  10  seconds. 
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^  Henry,  J.  P.,  0.  H.  Gauer,  S.  S.  Kety  and  K.  Kramer  1951  FACTORS  MAINTAINING 

CEREBRAL  CIRCULATION  DURING  GRAVITATIONAL  STRESS. 

J.  Clin.  Investigation  30(3) : 292-300,  March  1951. 

ABSTRACT:  Lambert  and  Wood  have  shovm  that  the  systolic  pressure  at  eye  level 
during  exposures  to  acceleration  producing  blackout  is  less  than  20  mm.  Hg,  and 
they  have , observed  that  the  pressure  often  falls  temporarily  to  zero.  Rossen, 
Kaoat  and  Anderson  have  shown  that  if  the  blood  supply  to  the  human  brain  is 
suddenly  interrupted,  consciousness  is  lost  In  six  seconds.  The  circulation 
should,  theoretically,  be  halted  by  an  acceleration  reducing  mean  arterial  pres¬ 
sure  at  head  level  to  near  zero  values.  In  spite  of  this,  maintenance  of  con¬ 
sciousness  has  been  reported  during  a  blackout  lasting  three  minutes  on  the 
human  centrifuge.  A  survey  of  clinical  experiences  with  syncope  also  showed 
extremely  low  values.  This  suggests  that  compensatory  factors  are  at  work. 
Therefore,  to  study  cerebral  circulatory  competence  during  exposure  to  g  avlta- 
tlonal  tielus,  measurcsent  v«»s  made  of  the  cerebral  venous  and  arterial  oxygen 
saturation  during  acceleration. 

The  mean  arterial  blood  pressure  at  head  level  fell  in  direct  proportion  to  the 
acceleration,  attaining  30  mm.  Hg  at  about  4  g.  However,  the  mean  cerebral 
venous  oxygen  saturation  stayed  materially  unchanged  and  in  two  of  the  three 
series  actually  rose  slightly  in  the  2  to  3  g  range.  Some  fall  occurs  at  higher 
accelerations  but  never  to  the  critical  values  expected.  Fast  records  of  the 
behavior  of  the  venous  oxygen  content  during  acceleration  .shows  the  same  picture. 
Some  compensatory  eifecc  ■..ast  cause  this  constancy,  possibly  either  vasodilation 
reducing  cerbral  resistance  or  a  fall  in  venous  pressure  increasing  the  force 
driving  the  blood  through  the  capillary  bed. 

It  seemed  possible  that  as  a  result  of  acceleration  a  negative  pressure  might 
develop  in  the  intracranial  veins  which  continuously  sustained  cerebral  blood 
flow  (and  venous  oxygen  saturation)  by  partially  compensating  for  the  marked 
fall  in  cerebral  arterial  pressure.  Measurements  were  taken  at  the  superior 
jugular  bulb  during  both  brief  and  prolonged  accelerations.  Pressures  ranging 
from  20  to  60  mm.  Hg  below  ambient  were  found.  Brief  accelerations  of  abrupt 
onset  gave  the  most  marked  pressure  falls.  This  at  no  time  balanced  arterial 
pressure  fall. 

There  is  also  evidence  that  active  cerebral  vasodilatation  may  occur  during 
prolonged  exposur-  to  gravitational  stress  in  the  erect  posture.  (J.  of  Aviation 
Med.  23(2): 195-196,  April,  1952) 
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Henry,  J.P.  1955  PHYSIOLOGICAL  LABORATORIES  IN  ROCKETS. 
Astronaut ics  2:22-26 

See  also  Bull.  Med.  Res.  10(3);2-4,  1956 


ABSTRACT:  Photos  and  descriptions  of  the  equipment  installation  in  an 
Aerobce  rocket  used  for  upper-air  research  with  live  monkeys  and  mice. 
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Henry,  J.P.  1956  PHYSIOLOGICAL  LABORATORIES  IN  ROCKETS. 

Bull.  Med.  Rea.  10(3) :2-4 
See  eleo  Astronautics  2:22-26,  1955. 
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Henry,  J.P.,G.A.  Eckstrand,  R.R.  Hcssberg,  D.G.  Simons,  ct  al.  1957  HUMAN 
FACTORS  RESEARCH  AND  DEVELOPMENT  PROGRAM  FOR  A  MANNED  SATELLITE. 

(Air  Research  and  Development  Command, , Baltimore,  Md.)  ARDC  TR  57  160, 
Oct.  1957.  ASTIA  AD-136  410. 


ABSTRACT:  This  report  presents  a  brief  summary  of  the  "state-of-the-art"  in 
human  factor'  research  and  uLvulu^inenc  in  providing  a  functioning  man  in  space 
flight.  An  estimate  that  man  can  now  be  sent  out  into  space  for  two  hours  Is 
based  upon  present  knowledge  of  such  factors  as:  habitable  atmosphere;  accelera¬ 
tion;  weightlessness;  thermal  radiation;  escape;  isolation  and  confinement; 
presentation  and  processing  of  Information;  work  place  layout;  crew  skills; 
selection  and  training;  and  motivation.  In  the  above  factors,  areas  of  the 
unknown  are  indicated  and  estimates  of  time  needed  to  achieve  significant 
progress  are  made. 
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Henry,  J.P.  1958  SOME  CORRELATIONS  BETWEEN  PSYCHOLOGIC  ANR  PHYSIOLOGIC 
EVENTS  IN  AVIATION  BIOLOGY.  J.  Aviation  Med.  29(3) : 171-179 


ABSTRACT:  There  is  a  new  understanding  of  the  role  played  in  psychologic  events 
such  as  attention,  sleep  and  emotional  responses  by  the  reticular  activating 
system  and  structures  in  the  temporal  lobe:  the  amygdala,  hippocacampus  and  pyri¬ 
form  cortex.  The  "breakoff  phenomenon"  in  which  a  sense  of  isolation  is  experi¬ 
enced  by  pilots  flying  alone, at  altitude  may  be  related  to  the  disturbances 
induced  by  sensory  deprivation  and  these  in  turn  to  altered  function  ot  the 
temporal  lobe  structures.  'Freezing,"  due  to  intense  emotion,  and  "fainting" 
are  discussed  in  relation  to  the  influence  that  various  afferent  impulses  and 
changes  in  the  internal  environment  may  have  on  the  reticular  activating  system 
and  hypothalamus.  The  mechanism  of  attention  is  related  to  the  integrating  role 
of  the  central  internuncial  system  and  the  occurrence  of  differential  subcortical 
inhibition.  (Author) 


?,486 

Henry,  J.P.  1960  PROJECT  MERCURY,  STATUS  OF  THE  ANIMAL  TEST  PROGRAM. 
(NASA  Space  Task  Group,  Langley  Field,  Va.) 

NASA  Project  Mercury  Working  Paper  No.  158, 


ABSTRACT:  Outlines  the  origin  and  purposes  of  the  animal  test  program, 


/ 


-  745 


details  of  the  Mercury  capsule  animal  program  unoc^^ay  at  AMFL,  HAtB,  pre¬ 
launch  facilities  at  Cape  Canaveral,  operational  aspects,  infon«tiwu  mtici- 
pated  from  the  animal  flights,  and  future  research  possibilities  of  the 
program.  Appendices  contain  the  animal -monitoring  and  flight -data  pl^ns  and 
list  the  personnel  Involved  In  the  animal  program. 
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Henry,  J.P.  &  J.D.  Mosely  1961  THE  MERCURY  AIJIMAL  PRXRAM 

(Paper,  lAS-ARS  Joint  Natl.  Meeting,  June  13-16,  1961,  Los  Angeles,  Calif} 
Paper  no.  61-158-1852,  17  pp. 

ABSTRACT:  A  report  is  presented  on  several  aspects  of  the  MR-2  flight. 

Included  are  the  dynamic  considerations  and  the  physiological  and  psychological 
responses  of  the  subject  to  flight  stress. 
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Henry,  J.  P.  &  C.  D.  Wheelwright  1961  BIOINSTRUMENTATION  IN  MR-3  FLIGHT. 
(Paper,  Conference  on  Results  of  the  First  U.S.  Manned  Suborbital  Space 
Flight.  June  6,  1961,  NASA,  Washington,  D.C.) 
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Hering,  H.  E.  1927  NERVOUS  REGULATION  OF  BLOOD  PRESSURE  AND  CAUSE  OF  SYNCOPE 
IN  SUDDEN  CHANGE  OF  POSTURE , 

**'mchen  Med.  Wchnschr.  74:1611-1613,  Sept.  23,  1927. 


2,490 

Hermans,  T.G.  and  R.B.  Loucks  1947  ANNOTATED  BIBLIOGRAPHY  ON  THE  PSYCHOLOGICAL 
ASPECTS  OF  ORIENTATION  AS  THEY  RELATE  TO  AVIATION. 

(Aero  Med.  Lab.,  Engng .  Div.,  AMC,  Wright -Patterson  AFB,  Ohio) 

Memorandum  Report  No.  TSEAA-694-16A,  1  Dec.  1947.  ASTIA  ATI  115012 


ABSTRACT:  The  purpose  of  this  report  is  to  make  available  to  engineers,  air¬ 
craft  instrument  -anufacturers ,  and  research  personnel,  a  comprehensive  biblio¬ 
graphy  and  abstracts  of  scientific  reports  on  psychological  aspects  of  human 
orientation  problems.  The  studies  provide  some  basic  information  relative  to 
the  design  of  heading,  attitude  and  navigation  instruments  whose  function  is  to 
provide  orientation  or  position  information. 


-  7A6  - 
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Bcmer  and  Cotnpany,  Washington,  D.  C.  1959  BASIC  RESEARCH  RESUMES;  A  Survey  of 
Basic  Research  Activities  in  the  Air  Research  and  Development  Consnand. 

(Air  Force  Research  Div.,  Air  Research  &  Development  Command,  U.  S.  Air  Force) 
AFOSR  TR  59-204;  PB  161291;  Dec.  1959;  ASTIA  AD-232  93S 
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Hemer  and  Co.  1960  BASIC  RESEARCH  RESUMES  1960.  A  SURVEY  OF  BASIC  RESEARCH 

ACTIVITIES  IN  THE  OFFICE  OF  AEROSPACE  RESEARCH. 

(USAF  ARDC,  Washington,  D.C.)  AFOSR  TR  925.  ASTIA  AD  268  900. 

ABSTRACT:  The  purpose  of  this  second  Pasic  Research  Resumes  is  to  promote  the 
broad  accessibility  of  information  about  fundamental  research  projects  supported 
by  the  Air  Research  and  Development  Command.  The  volume  is  a  by-product  of  a 
research  project  whose  purpose  is  the  comparative  study  of  indexing  systems  for 
scientific  information.  The  subject  index  used  is  a  working  example  of  one 
means  of  organizing  highly  technical  information  for  search  and  retrieval.  It 
utilizes  a  system  involving  the  permutation  of  key  terms  in  phrases  describing 
the  content  of  documents,  or,  as  in  the  present  case,  project  outlines.  The 
descriptive  phrases,  drawn  directly  from  the  texts  of  the  project  outlines, 
gives  as  specifically  as  possible  the  subject  of  the  work  done,  and  where  appli¬ 
cable  the  method  used.  Since  there,  as  a  rule,  are  as  many  descriptive  phases 
per  project  outline  as  there  are  major  subjects  discussed,  there  is  an  unusual 
depth  and  informativeness  of  index  entry.  The  effectiveness  and  look-up  flexi¬ 
bility  of  this  form  of  entry  are  enhanced  by  the  permutation  of  key  terms  within 
descriptive  phrases.  (Author) 
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Hemer  and  Company  1961  LIST  OF  FAA  AND  CAA  TECHNICAL  DEVELOPMENT  REPORTS 
AND  CAA  RESEARCH  EXPORTS . 

(Library  Branch,  Federal  Aviation  Agency,  Washington,  D.C.) 

Dec.  1961,  ASTIA  AD  270  023. 

ABSTRACT:  Attached  are  the  lists  of  CAA  technical  reports  that  have  been 
indexed  arranged  by  series  number  with  complete  title  given.  There  are  421 
Technical  Development  Reports  and  95  Research  Reports.  Also  attached  is  the 
list  of  subject  headings  developed  and  assigned  to  the  51o  reports  listed. 
Requests  for  subject  searches  based  on  the  subject  heading  list  are  welcomed 
by  the  FAA  Library  Branch. 
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Herrick,  R.  M. ,  R.  F.  Gray.  &  J.  L.  Brown  1955  POST  ACCELERATION  EFFECTS  ON 

THE  DISCRIMINATORY  CAPACITIES  OF  SMALL  ANIMALS.  (Naval  Air  Developtrent  Ctr., 
Johnsville,  Pa.)  Project  NM  001  100  319;  31  Dec.  1955 

ABSTRACT:  An  experimental  program  has  been  planed  in  ter.T»s  of  which  sensory  capa* 
cities  and  a  variety  of  behavioral  indices  may  be  measured  in  laboratory  animals. 
These  measures  may  afford  an  index  of  effects  of  both  chronic  and  acute  exposures 
to  acceleration.  Special  programming  and  recording  equipment  has  been  procured 
for  this  work. 


2,495 

Herrick,  R.  M. ,  J.  L.  Meyers  and  R,  E.  Burke  1957  ■  DISCRIMINATIVE  BEHAVIOR 
FOLLOWING  REPEATED  EXPOSURE  TO  NEGATIVE  ACCELERATION 

(Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-5716,  26  Nov.  1957 
ASTIA  AD  156  852  ,  . 

See  also  J.  Avia.  Med.  29(5); 343-349,  May  1958. 


ABSTRACl :  Rats  were  trained  to  make  a  simple  light-dark  discirmination .  On 

successive  days  the  rats  were  exposed  for  a  three-minute  period  to  a  given  nega¬ 
tive  G,  and,  fifty-five  minutes  later,  tested  on  the  discrimination.  After  five 
days  at  a  given  negative  G  level,  the  negative  G  level  was  increased  1  G  unit. 

This  procedure  was  continued  until  death  occurred.  After  training,  but  before 
exposure  to  negative  G,  the  rats  pressed  a  lever  at  a  median  rate  of  about 
sixty  times  per  minute  In  the  presence  of  the  positive  stimulus  (light)  and  at 
a  median  race  of  about  :hree  presses  per  minute  in  the  preisence  of  the  negative 
fitimulus  (darkness).  Following  repeated  exposure  to  negative  G  the  lever-press¬ 
ing  rate  in  the  presence  of  the  positive  stimulus  decreased  (e.g.,  to  about  forty- 
five  times  per  minute  by  the  time  5.5  G  was  reached)  while  the  rate  in  the  pre¬ 
sence  of  the  negative  s  ;lmulu8  did  not  change.  The  data  indicate  that,  although 
the  rate  at  which  the  rats  responded  decreased  somewhat  as  a  function  of  exposure 
to  negative  G,  the  discriminative  behavior  remained  relatively  unimpaired  until 
death  occurred. 

2,496 

Herrick,  R.M.  &  G.H.  Kydd  1959  SIMULATED  JUNO  II  ACCELERATION  PATTERN 

(Naval  Air  Development  Center,  Johnsville,  Pa.)  Appendix  to  NADC-MA-5913, 

21  Sept.  1959. 
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Herrick,  R.M.,  G.H.  Kycjd,  &  R.L.  Fenichel  1959  BEHAVIORAL  AND  PHYSIO¬ 
LOGICAL  EFFECTS  OF  EXPOSURE  TO  A  SIMULATED  JUNO  II  ACCELERATION  PATTERN 
(Aviation  Medical  Acceleration  Laboratory,  Naval  Air  Development  Center, 
Johnsville,  Pa.)  Rept .  NADC-MA  5913,  21  Sept.  1959.  ASTIA  AD  230  005. 


ABSTRACT:  The  purpose  of  the  present  experiment  was  to  determine  how 
exposure  to  a  simulated  acceleration  pattern  of  the  Juno  II  missile  system 


affected  the  aubnequent  behavior  of  rats.  The  findings  of  the  experiment 
indicate  that,  within  the  limits  of  the  simulation,  exposuie  to  the  accelera¬ 
tion  pattern  will  not  detrimentally  affect  rats  either  physiologically  or 
behaviorally.  This  means  chat  in  an  analysis  of  Che  results  of  a  biosatellita 
study  designed  to  evaluate  the  influence  of  zero  G  upon  behavior  Che  fact  that 
the  rats  were  exposed  to  the  Juno  II  acceleration  pattern  may  be  ignored. 
(Author) 
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Herrick,  R.  M.  1961  ACCURACY  OF  LEVER-DISPLACEMENT  BEHAVIOR  OF  RATS  FOLLOWING 
EXPOSURE  TO  POSITIVE  ACCELERATIONS.  Aerospace  Medicine  32(9) • 844-848, 
Sept.  1961 

See  also  (Naval  Air  Development  Ctr.,  Johnsvllle,  Pa.)  NADC-MA-6111;  ASTIA 
AD-256  261;  19  April  1961 


ABSTRACT:  Rats  were  trained  to  press  a  T-bar  handle  of  a  response  lever  through 
'^^rc  of  at  least  23.62  degrees  but  no  greater  than  28.76  degrees  (Lever  Posi¬ 
tion  5).  This  behavior  was  evaluated  Immediately  following  five  minutes  exposure 
to  each  of  the  following  positive  G  values:  2,  5,  10,  15,  20.  The  behavior  was 
not  influenced  at  the  lower  G  values.  At  the  higher  G  values,  the  lever-pressing 
rate  decreased,  but  the  percentage  of  lever-presses  made  to  Position  5  remained 
the  same .  (AUTHOR) 
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Herrick,  R.M.  1961  ACCURACY  OF  LEVER-DISPLACEMENT  BEHAVIOR  OF  RATS  FOLLOWING 
EXPOSURE  TO  POSITIVE  ACCELERATIONS. 

(USN  Aviation  Medical  Acceleration  Lab.,  Johnsville,  Pa.) 

WepTask  R36OFR102/2021/R0110106l  (6006M) ,  Subtask  MR005.15  0002.16, 

Rept.  5,  Rept.  NADC  MA  6111,  April  1961.  ASTIA  AD  256  261.  ■ 


ABSTRACT:  ,To  determine  how  well  animals  can  perform  a  finely  coordinated  move¬ 
ment  following  exposure  to  positive  acceleration,  rats  were  trained  to  depress 
a  response  lever  handle  through  an.  arc  of  at  least  23.62  degrees  but  not  greater 
than  28.76  degrees  and  then  to  release  the  lever  handle.  Then  the  lever-press¬ 
ing  behavior  was  evaluated'  immediately  following  exposure  to  positive  accelera¬ 
tion  levels  of  2,  5,  6,  15,  and  20  g  on  successive  days.  The  response  data  were 
presented  as  percentage  of  lever-presses  made  to  each  lever  position  during  a 
one-hour  test  period  on  a  control  day  and  on  a  day  imrediately  following  exposure. 
(Tufts) 
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Herrick,  R.  M.  1961  EFFECT  OF  EXPOSURE  TO  TOE  CALEB  MISSILE  ACCELERATION 
PATTERN  ON  THE  SUBSEQUENT  BEHAVIOR  OF  RATS.  (Naval  Air  Development  Ctr. 
Johnsville,  Pa.)  NADC-MA-6112,  14  June  1961 


Herrick,  R.M.  1961  PRECISION  OF  A  LEVER-DISPLACEMENT  RESPONSE  OF  RATS 
FOLLOVfING  EXPOSURES  TO  POSITIVE  G. 

(Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Palmer 
House,  Chicago,  Illinois,  April  24-27,  1961) 

ABSTRACT:  For  a  lever-press  to  an  Interval  between  23.6°  and  28.8°  of  arc 
(21  min  to  25.5  min  of  arc),  rats  received  a  reward.  A  press  to  any  other 
distance,  l.e.,  a  press  between  0“  to  23,5°  or  between  28.9°  to  44.0°,  was 
not  rewarded.  Rats  were  well  trained  In  this  task.  Then,  this  behavior  was 
evaluated  Immediately  following  3  minute  exposure  to  the  higher  G  levels, 
all  lever-pressing  behavior  stopped  temporarily,  then  resumed  at  a  subnormal 
rate.  Of  the  total  number  of  presses  made  during  a  dally  test  period,  the 
percentage  (about  60  per  cent)  made  to  the  "correct"  Interval  was  the  same  on 
the  pre-g  control  days  and  on  the  g  days.  (Aerospace  Med.  32(3);234.  Mar.  1961) 
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Herrick,  R.M. ,  &  P.  Karnow  1961  A  DISPLACEMENT-SENSING  CONSTANT -TORQUE 
RESPONSE  LEVER  DESIGNED  FOR  USE  IN  SATELLITES.  (Naval  Air  Development 
Ctr.,  Johnsville,  Pa.)  NADC-MA  6105,  3  Apr.  1961.  ASTIA  AD  255  595. 


ABSTRACT:  This  report  describes  an  animal  response  lever  mechanism  which 
(a)  senses  the  displacement  of  the  lever  resulting  from  each  press,  (b) 
requires  a  constant  torque  throughout  the  total  excursion  of  the  lever  arm, 
and  (c)  maintains  the  same  torque  characteristics  under  G.  Calibration  devices 
and  techniques  developed  to  evaluate  the  lever  mechanism  indicate  its  useful¬ 
ness  as  a  tool  for  the  study  of  the  effects  of  acceleration--tncluding  zero 
G--on  behavior.  Sample  data  on  (a)  lever-pressing  rate,  (b)  frequency-dis¬ 
placement  distributions,  (c)  characteristics  of  individual  responses,  and 
(d)  the  order  of  occurrence  of  different  responses  indicate  the  variety  of 
data  obtainable  and  the  depth  of  analysis  possible  with  the  response  mechan¬ 
ism. 
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Herrick,  R.M.  1962  LEVER  DISPLACEMENT  DURING  CONTINUOUS  REINFORCEMENT 

AND  DURING  A  "DISCRIMINATION" 

(Naval  Air  Development  Center,  Aviation  Medical  Acceleration  Lab., 
Johnsville,  .  Pa.)  Rept .  No.  NADC-MA-6209 ,  23  July  1962.  NASA  N62- 14832. 


ABSTRACT:  In  order  to  evaluate  the  influence  of  zero  g  or  above-normal  g  on 
motor  behavior  in  an  animal,  the  normal  motor  behavior  is  required  as  a  basis 
for  measurement.  Measurement  was  taken  by  the  displacement  of  the  T-bar  handle 
during  continuous  reinforcement  and  during  a  discrimination.  Although  decreas¬ 
ed  motivation  reduced  the  rate  of  lever-pressing,  it  had  negligible  effects  on 
the  distance  the  lever  was  presse*’. 
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Herrick,  R.  >!.,  &  J.  S.  Denelsbeck  1963  A  SYSTEM  FOR  PROGRAMING  EXPERIMENTS 
AND  FOR  RECORDING  AND  ANALYZING  DATA  AUTOMATICALLY.  (Naval  Air  Development 
Center,  Johnsville,  Pa.)  NADC-MA-6302;  20  Feb.  1963 


ABSTRACT:  An  inexpensive  system  designed  for  use  in  complex  operant  conditioning 
experiments  is  described.  Some  of  its  key  features  are:  removable  plugboards,  time 
sharing  of  components,  recordings  suitable  for  automatic  analysis.  Included  are 
flow  diagrams  of  the  system  and  sample  logic  diagrams  for  programing  experiments 
and  for  analyzing  data.  (AUTHOR) 
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Herrington,  L.  P.,  H.  Lamport,  &  E.  C.  Hoff  1942  HUMAN  CENTRIFUGE. 

(Rejport  of  the  Yale  Aeromedlcal  Research  Unit)  30  Oct.  1942 

ABSTRACT:  A  relatively  inexpensive,  20-foot  radius  human  centrifuge  is 
described  as  follows.  The  centrifuge  is  driven  through  a  reduction  gear  by  a 
DC  motor  receiving  power  from  an  AC  activated  motor  generator.  If  the  current 
falls  or  the  maximum  speed  is  exceeded,  the  brake  stops  the  centrifuge.  The 
speed  is  controlled  electronically. 

Radial  acceleration  Is  proportional  to  the  square  of  the  rate  of  rotation.  The 
control  keeps  the  constant  rate  of  change  of  the  electric  current  proportional  to 
the  square  of  the  rate  of  rotation.  (This  is  a  modification  of  the  electric 
tachometer  where  the  voltage  ia  proportional  to  the  revolutions  per  minute).  A 
direct  reading  of  the  electric  accelerometer  is  thus  produced. 

A  more  elaborate  device  permits  the  duplication  of  the  *'g"  effect  of  any  air 
maneuver  by  means  of  a  photo  cell  following  a  "g"-time  curve  (called  programming). 
The  centrifuge  gives  a  radial  acceleration  of  14  "g"  in  5  seconds  for  the 
average-wright  subject.  Manufactured  by  Frank  Hrubitz  &  Co.,  Salem,  Oregon. 
Safety  factor  12x, 
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Herrmann,  W.,  &  A.  H.  Jones  1961  SURVEY  OF  HYPERVELOCITY  IMPACT  INFORMATION. 
(Aeroelastic  and  Structures  Research  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge, 
Mass.)  Rept.  No.  99-1  (Subcontracted  to  Lincoln  Lab.,  Mass.  Inst,  of 
Tech.,  Contract  AF  19(604)7400);  ASTIa  AD-267  289 

ABSTRACT:  In  this  volume  information  relating  to  cratering  and  penetration  in 

metallic  targets  has  been  gathered.  Impact  of  compact  particles,  microparticles, 
and  rods  at  normal  and  oblique  incidence  on  quasi-infinite  targets  and  on  thin 
targets,  multiple  spaced  targets,  and  shielded  targets  is  considered.  Experiment¬ 
al  data  are  presented  in  tabular  and  graphical  form  for  ready  references.  Avail¬ 
able  theories  and  semi-empirical  theories,  as  well  as  empirical  correlation 
equations  are  summarized  and  compared  with  each  other  and  with  the  experimental 
data.  For  normal  impact  on  quasi-infinite  targets  2  empirical  correlation 
expressions  are  deduced  which  are  more  generally  applicable  than  previous  expres¬ 
sions.  A  qualitative  description  of  the  cratering  process  is  given,  and  realistic 
regions  of  impact  are  defined.  Recommendations  for  future  experimental  and 
theoretical  work  are  made.  (AUTHOR) 
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Heriey,  I.  1959  SOVIET  BIOLOGICAL  EXPERIMENTS 
Astronautics .  4(2):  31,  80-&l-^  Feb.,  1959 

See  also:  J .  Aviation  Med . .  29:  781-84,  1958 

ABSTRACT:  A  discussion  is  presented  of  Russian  biological  experimentation 
in  space  flight,  as  reviewed  by  A.G.  Kousnetzov,'  chief  of  the  physiology  depart¬ 
ment  of  the  Soviet  Air  Force  Scientific  Research  Experimental  Institute  of 
Aviation  Medicine  in  Moscow,  in  a  paper  delivered  at  the  Third  European  Congress 
of  Aviation  Medicine,  Louvain,  Belgium,  in  September  1958.  Soviet  investigations 
of  the  effects  of  space  flight  on  the  human  organism  have  been  in  progress  since 
1949.  In  the  initial  phase,  animals  encapsulated  in  hermetically  sealed  cabins 
were  rocket-flown  to  heights  of  100-210  km.  and  then  ejected  for  return  to  earth 
by  parachute.  In  the  second  phase,  the  capsule  was  eliminated,  and  the  animal 
(in  a  special  high-altitude  suit)  was  separated  by  catapult  from  the  descending 
rocket  (at'  heights  of  75-85  km.  and  ot  39-46  km.)  and  parachuted  to  earth.  The 
third  phase  of  the  experiments  culminated  in  animal-roclcct ' launchings  to  a  height 
of  473  km.  No  major  physiologic  changes  that  could  be  regarded  as  resulting  from 
acceleration,  catapult  launchings,  or  parachute  descent  from  any  of  the  altitudes 
studied  were  observed  in  tl»e  animals.  A  biological  experiment  which  met  all  the 
conditions  of  space  flight  was  realized  with  the  launching  of  Sputnik  II  carrying 
the  dog,  Laika.  During  the  crucial  period  between  launching  and  the  time  the 
satellite  was  placed  in  orbit,  the  animal  was  in  such  a  position  as  to  sustain 
transverse  acceleration.  Data  about  the  condition  and  behavior  of  the  animal 
were  successfully  transmitted  and  received.  Included  was  information  on  the 
effects  of  acceleration  upon  the  frequency  of  heart  contractions;  the  effects 
of  zero-G  conditions  and  Weightlessness;  the  position  of  the  dog's  body  in 
space;  changes  in  the  functional  state  of  the  nervous  system;  and  changes  in 
blood  circulation  and  breathing.  No  physiologic  nunifestations  of  the  effects 
of  cosmic  radiation  on  the  animal  were  discovered. 
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Hershgold,  E.J.  1959  X-RAY  EXAMINATION  OF  THE  HUMAN  SUBJECT  DURING 

TRANSVERSE  ACCELERATIONS . 

(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 

ABSTRACT:  Visualization  of  the  thoracic  and  abdominal  .viscera  by  X-ray  examina¬ 
tion  has  been  accomplished  in  five  huir  n  subjects  centrifuged  In  various  vectors 
of  transverse  acceleration.  At  6  G  of  right  sideward  acceleration,  striking 
shift  of  the  mediastinum  to  the  left  occurs,  the  heart  resting  against  the  chest 
wall.  The  right  hemldiaphragrc  is  displaced  downward  and  stretched  taut  beneath  . 
over-expanded  lung,  while  the  left  hemldiaphragm  is  elevated.  The  left  lung  is 
quite  dense.  Barium  swallowed  under  these  conditions  reveals  the  upper  gastro¬ 
intestinal  tract  to  be  flattened  against  the  left  wall  of  the  abdomen.  Several 
of  the  subjects  experienced  aching  abdominal  pain.  The  ECG  at  this  time  shows 
shifting  of  the  transition  zone  and  slight  counterclockwise  rotation  and  left 
axis  deviation.  Lateral  films  taken  during  forward  acceleration  in  both  the 
upright  and  25°  forward  bending  postures  demonstrate  obliteration  of  the  posterior 
mediastinum  by  the  retrodisplaced  heart,  and  upward  displacement  of  the  diaphragm 
somewhat  more  marked  in  the  upright  subject.  Vascular  markings  are  lost  in  the 
anterior  portions  of  the  lungs,  and  there  is  backward  displacement  of  the  trachea 
and  bronchi.  There  is  significant  contraction  of  the  thoracic  cavity  in  both 


the  tagittal  and  anteroposterior  diameters,  with  resulting  decrease  of  the 
lung  area  In  these  planes.  Thla  dlmunltlon  must  result  In  a  decreased  lung 
volun»e,  which,  together  with  the  visible  changes  In  lung  perfusion,  could 
well  explain  the  dyspnea  during  this  acceleration  vector. 

(i.  Aviation  Med.  30(3):187) 
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Hershgold,  E.J.  1960  ROENTGENOGRAPHIC  STUDY  OF  HUMAN  SUBJECTS  DURING 
TRANSVERSE  ACCELERATIONS. 

(Wright  Air  Development  Division,  Wright -Patterson  AFB,  Oh  ,o) 

WADD  TN  60-209,  Aug.  1960.  ASTIA  AD  243  888. 


ABSTRACT:  Chest  and  abdominal  roentgenograms  of  human  subjects  undergoing 
forward  acceleration  at  6  and  12  g,  and  left  and  right  sideward  accelerations 
at  6  g.  demonstrate  the  sensitivity  of  the  pulmonary  circulation  to  simulated 
Increased  gravity  and  the  vulnerability  of  the  mediastinal  and  abdominal  organs 
to  displacement  in  this  state.  (Author) 
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Hershgold,  E.  J.  1960  X-RAY  EXAMINATION  OF  THE  HUMAN  SUBJECT  DURING  TRANS¬ 
VERSE  ACCELERATION. 

Aerospace  Medicine  31(3); 213-219. 

SUMMARY:  Chest  and  abdominal  roentgenograms  of  human  subjects  undergoing 
forward  acceleration  at  6  and  12  g,  and  left  and  right  sideward  accelerations 
at  6  g,  demonstrate  the  sensitivity  of  the  pulmonary  circulation  to  simulated 
Increased  gravity  and  the  vulnerability  as  the  mediastinal  and  abdominal  organa 
to  displacement  in  this  state.  (Author) 
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Hershgold,  E.  J.  and  S.  H.  Steiner  1960  CARDIOVASCULAR  CHANGES  DURING  ACCELE¬ 
RATION  STRESS  IN  DOGS.  J.  Appl.  Physiol.  15:1065-1068,  Nov.  1960. 

ABSTRACT:  The  cardiac  output,  blood  pressure,  and  heart  rate  of  dogs  were 
measured,  and  stroke  volume  and  peripheral  resistance  were  calculated  during 
acceleration  on  a  human  centrifuge  in  positive  and  transverse  vectors.  During 
positive  (headward)  acceleration,  the  cardiac  output  and  stroke  volume  were 
reduced,  and  peripheral  resistance  was  increased.  In  the  transverse  vectors, 
cardiac  output  was  stable  or  increased,  stroke  volume  was  stable,  and  peripheral 
resistance  was  reduced.  The  results  suggest  that  the  circulatory  disturbances 
associated  with  positive  acceleration  may  limit  tolerance  to  acceleration,  and 
may  be  avoided  In  transverse  acceleration.  (AUTHORS) 
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Hershgold,  E.  J.,  S.  H.  Steiner  &  L.  A.  Sapirstein  1960  AN  IMPROVED 

PROCEDURE  FOR  THE  DETERMINATION  OF  CARDIAC  OUTPUT  BY  A  CONDUCTIVITY  METHOD 
J.  ApdI.  Phvstol.  15(6): 1062-1064. 

ABSTRACT:  The  applicability  of  the  hematocrit  dilution  technique  employing 
arterial  blood  conductivity  changes  to  the  determination  of  the  cardiac  output 
has  been  extended  by  (a)  electronic  damping  of  the  detecting  circuits,  which 
permits  greater  amplification  of  the  signal  without  increasing  the  variability 
of  the  base  line  that  occurs  during  each  cardiac  cycle,  and  by  (b)  development 
of  a  solution  isoosmolar  and  isoconductive  with  plasma  that  substitutes  for 
autogenous  plasma  in  the  procedure.  The  preparation  of  the  synthetic  solution 
is  described.  It  is  shown  that  this  solution  gives  results  indistinguishable 
from  those  obtained  with  plasma.  Values  are  given  for  the  conductivity  and 
osmolarity  of  dog  plasma. 
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■Hertzberg,  H.  T.  E..  Daniels,  Gilbert  S.  1950  THE  CENTER  OF  GRAVITY 

OF  A  FULLY  LOADED  F-86  EJECTION  SEAT  IN  THE  EJECTION  POSITION.  (U .  S. 
Air  Force,  Air  Materiel  Command,  Wright  Field,  Ohio)  Report  No, 
MCREXD-4534 1-4-5:  14  March  1950 

CONCLUSIONS:  The  c.g.  of  an  F-86a  Ejection  Seat  has  been  measured  by 

suspension  in  two  positions  under  full  load.  It  has  been  measured  by 

suspension  in  two  positions  under  full  load.  It  has  been  shown  that  the 

c.g.  varies  for  each  individual  according  to  size,  weight,  and  body  build, 
•nd  also  for  the  position  of  the  subject  on  the  seat.  Thus  the  c.g.  of 
an  individual  may  be  thought  of  as  an  area  rather  than  a  point. 
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Hess,  J.L.  1956  THE  APPROXIMATION  OF  THE  RESPONSE  OF  THE  HUMAN  TORSO  TO 

LARC.F  RAPIDLY  APPLIED  UPWARD  ACCELERATIONS  BY  THAT  OF  AN  ELASTIC  ROD  AND 
COMPARISON  WITH  EJECTION  SEAT  DATA 

(Douglas  Aircraft  Co.,  Inc.,  El  Segundo,  Calif.)  Rept.  No.  ES  26472; 

26  Nov.  1956;  ASTIA  AD  125  558 


ABSTRACT:  It  has  been  noticed  that  when  the  human  body  is  subjected  to  very 

rapidly  applied  accelerations,  the  accelerations  at  points  of  the  body  can  be 
considerably  larger  than  the  maximum  value  of  the  applied  acceleration.  This 
paper  considers  the  case  when  the  acceleration  is  applied  along  the  line  of 
the  spine  from  seat  to  head  as  in  ejection  from  aircraft  and  attempts  to 
approximate  the  motion  of  the  human  torso  under  these  conditions  by  that  of 
an  idealized,  one -dimens Iona ,  v ^ sco-elastic  structure.  The  simple  case  of  a 
homogeneous  elastic  rod  is  discussed  in  detail  and  its  predictions  compared 
with  ejection  seat  data.  The  extensions  to  more  complicated  visco-elastic 
structures  are  discussed . — It  is  concluded  that  the  elastic  rod  Is  afairly 
good  first  approximation,  but  that  it  is  not  sufficiently  exact  to  be  used  in 
making  quantitative  predictions.  It  is  also  concluded  that  more  complicate 
structures  will  require  more  and  better  data  for  their  evaluation.  (Author) 
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Hess,  J.L.  1956  STUDIES  ON  THE  ACCELERATION  OF  A  BODY  FROM  REST 

PART  1.  THE  APPROXIMATE  CONSTANCY  OF  VELOCITIES  PRODUCED  BY  TIME- 
DEPENDENT  ACCELERATIONS  HAVING  EQUAL  MAXIMUMS  AND  OPERATING  OVER  EQUAL 
DISTANCES.  (Douglas  Aircraft  Company,  Inc.,  El  Segundo,  Calif.) 

ES  26463.  15  Nov.  1956.  ASTU  AD  125560 


ABSTRACT:  By  analytical  calculations  for  two  representative  classes  of 
accelerations,  by  a  discussion  of  the  reasonableness  of  the  conclusions  for 
tDore  general  accelerations,  and  by  consideration  of  experimental  data,  it  is 
shown  that,  if  a  body  is  accelerated  from  rest  through  a  fixed  distance  by 
accelerations  having  the  same  maximum  value,  the  final  velocities  will  differ 
by  very  little,  regardle^^s  of  the  shape  of  the  acceleration  versus*time  curve. 
Conclusions  with  regard  to  ejection  seat  design  are  drawn  from  this  fact.  The 
result,  however,  has  more  general  applicability. 
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Hess,  J.  L.  1958  STUDIES  ON  THE  ACCELERATION  OF  A  BODY  FROM  REST.  PART  IT. 
THE  DEPENDENCE  OF  THE  DISTANCE  TRAVELED  AND  THE  VELOCITY  ATTAINED  ON  THE 
SHAPE  AND  INITIAL  VALUE  OF  THE  ACCELERATION  CURVE  FOR  CERTAIN  FAMILIES  OF 
VELOCITY  DEPENDENT  ACCELERATIONS. 

(Douglas  Aircraft  Co.,  Inc.,  El  Segundo,  Calif.) 

Rept.  no.  ES  26708,  15  Nov,  1958.  ASTIA  AD  207  213 

ABSTRACT:  The  situation  is  considered  in  which  a  body  is  being  accelerated  from 
rest  by  forces  that  are  functions  of  its  velocity.  The  relation  between  distance 
traveled,  velocity  attained,  initial  acceleration,  and  the  slope  and  curvature 
of  the  acceleratlon-versus-veloc ity  curve  is  obtained  for  2  families  of  velocity- 
dependent  accelerations.  The  results  are  discussed  and  exhibited  graphically. 

The  distance  traveled  and  velocity  attained  are  seen  to  be  insensitive  to  changes 
in  the  other  quantities  in  many  cases  of  interest.  For  one  of  the  families  of 
accelerations  a  simple  formula  relating  distance  to  velolcty  is  obtained.  The 
results  are  applicable  to  any  physical  situation  for  which  the  acceleration  of 
a  body  is  a  function  of  its  velocity:  the  take-off  of  any  type  of  aircraft,  the 
acceleration  of  a  boat  or  automobile,  hydraulic  acceleration,  and  fluid  decelera¬ 
tion  such  as  is  used  in  connection  with  rocket  sleds.  (Author) 
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Hess 


,  J.  L.  and  C.  F.  Lombard  1958 
RESPONSE  OF  MAN  TO  HIGH  VERTICAL 


THEORETICAL  INVESTIGATIONS  OF  DYNAMIC 
ACCELERATIONS . 


J.  of  Aviation  Medicine  29(1): 66 -75,  January  1958. 


ABSTRACT:  This  article  employs  the  mathematical  theory  of  deformity  to  deter¬ 
mine  the  safety  of  higher  ejection  velocities  in  the  design  of  upward-ejecting 
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jettisonable  seats  for  future  aircraft.  Since  the  structural  strength  of  the 
spine  is  the  chief  limiting  factor,  a  homogeneous  clastic  rod  was  used  as  a 
mathematical  model  to  represent  the  spinal  column.  Oscillograph  records  of 
ejection  tests  on  human  subjects  were  obtained,  and  the  acceleration  of  the  free 
end  of  the  elastic  rod  was  computed  as  a  function  of  time,  assiming  the  pre¬ 
scribed  acceleration  of  the  other  end  to  be  equal  to  the  acceleration  of  the 
seat  bucket  as  taken  from  the  oscillograph.  Comparisons  of  experimental  and 
theoretical  accelerations  are  sho«m  in  graphs  and  tables. 
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Hessberg.  R.R..  Jr.  1957  ACCELERATIVE  FORCES  ASSOCIATED  WITH  LEAVING  AND 
RE-ENTERING  THE  EARTN’S  GRAVITATIONAL  FIELD 

American  Astronaut  leal  Society  Proceedings .  3rd  Annual  Meeting,  New  York, 

December  6-7,  1956.  Pp.  95-100 

See  also  J.  Astronaut ics  4:6-8,  1957. 


ABSTRACT:  Accelerative  forces  associated  with  leaving  and  re-entering  the 
earth's  gravitational  field  are  considered  from  the  escape,  space  flight  and 
re-entry  approach. 
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Hessberg,  R.R.  Jr.  1957  ACCELERATION  FORCES  ASSOCIATED  WITH  LEAVING  AND 
RE-ENTERING  THE  EARTM"S  GRAVITATIONAL  FIELD  J.  Astronautics  4:  6-8 


ABSTRACT:  Discussion  of  human  experiments  under  acceleration  forces,  and  pre¬ 
sentation  of  theoretical  calculations  for  these  forces. 
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Hetherington,  A.  W.,  U.  C.  Luft,  L.  E.  Moses,  S.  S.  Wilks,  H.  B.  Hale,  H.  G. 

Clamann,  D.  W.  Aiken,  &  R.  W.  Briggs  1951  THE  CARDIOVASCULAR  AND  RESPIRA¬ 
TORY  RESPONSES  OF  PERSONNEL  SUDDENLY  EXPOSED  TO  VERY  LOW  TEMPERATURE  WINDBLAST 
(School  of  Aviation  Medicine,  Randolph  Field,  Texas)  Project  No.  21-23-028; 
July  1951;  ATI-116  833' 


ABSTRACT:  Seventy-nine  subjects  dressed  in  standard  intermediate -weight  USAF 
flying  clothing  were  exposed  to  a  -65  degrees  F.  windblast  traveling  115  to  125 
mph  for  3  mins.  Tlie  free-fall  situation  was  further  reproduced  in  some  by  the  sim' 
ulation  of  tumbling  and  introduction  of  moderate  hypoxia.  Only  3  minor  cases  of 
superficial  cold  injury  were  produced,  these  being  due  to  local  inadequacies  of 
insulation.  Skin  temperatures  did  not  fall  to  dangerously  low  levels. 

Changes  in  respiratory  and  heart  rates,  ECG,  and  blood  pressure  were  within  physio^ 
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logical  limits,  and  no  indications  of  dangerous  reactions  were  elicited.  Rewarm¬ 
ing  at  70  to  85  degrees  F.  restored  comfort  quickly.  It  was  concluded  that  a  free 
falling  flyer  could  drop  from  50,000  ft.  without  suffering  serious  harm,  provided 
no  skin  areas  are  exposed.  (AUTHOR) 
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Hetherington,  A.W.  1960  A  SUMMARY  OF  THE  INFORMATION  RECEIVED  ON  THE  SECOND 
SOVIJT  'BIOSATELLITE  --  1960  LAMBDA  1 /SPUTNIK  V 
(Air  Research  Development  Command,  Andrews  AFB) 

ABSTRACT:  This  compilation  from  numerous  sources,  most  of  them  from  Tass  and/or 
Radio  Moscow,  covering  interviews,  press  conferences,  and  background  interpretive 
stories  releasrd  during  the  period  Aug.  19-27,  1960,  reports  the  successful 
flight  of  the  Arknik  to  a  maximum  altitude  of  320  km.  It  traveled  700,000  km, 
or  approximately  twice  the  distance  from  the  earth  to  the  moon.  Precision  of 
the  guidance  and  braking  system  enabled  landing  the  satellite  itself,  after 
ejection  of  the  capsule,  to  within  abt.  10  km  of  the  calculated  point.  The 
weight  of  the  satellite  ship  amounted  to  4,600  kg.  The  biological  payload 
contained  both  animals  and  plants.  The  condition  of  the  dogs  after  landing  did 
not  differ  from  the  condition  observed  during  ground  operation.  It  was  estab¬ 
lished  experimentally  for  the  first  time  that  animals  endure  norirally  the 
physiological  stresses  involved  in  the  spaceship's  descent  from  orbit  and  its 
landing.  Some  apparent  improvements  of  Sputnik  V  upon  Sputnik  II  are  listed 
in  this  report. 
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Hetharington,  A.  W.  RECENT  STUDIES  OF  HUMAN, REQUIREMENTS  IN  HYPERSONIC 
ESCAPE.  (Directorate  of  Life  Sciences  Hdq.,  Air  Research  and 
Development  Command,  Andrews  AFB,  Washington,  D.  C, 
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Hiatt,  R.W.  1958  ORIENIABLE  CENTRIFUGE  AND  RECORDING  EQUIPMENT  FOR  USE  WITH 
BIRDS  AND  SMALL  MAMMALS. 

(Office  of  Naval  Research,  London)  Technical  Rept .  No.  ONRL-36-58, 

23  April  1958.  ASTIA  AD  159-591. 

ABSTRACT:  An  excellently  constructed,  highly  versatile,  orientable  centrifuge 
for  studying  effects  of  acceleration  on  birds  and  small  mammals,  together  with 
associated  equipment  for  recording  physical  parameters  and  biological  effects 
of  rotation,  have  been  built  at  the  laboratory  of  Physiology,  University  of 

Milan  ^ —Italy. - Brief-  Rescript  ions— af-these^pieces  of  apparatus^and^  a  diagram - 

of  the  orientable  centrifuge  are  included  in  this  report.  Using  this  equipment 
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Investigators  in  this  laboratory  recently  were  able  to  demonstrate  what  may 
prove  to  be  important  neurophysiological  differences  in  cerebellar  potentials 
during  and  following  tangential  and  centripetal  acceleration  in  homing  vs.  non* 
homing  pigeons  and  migratory  vs.  non-homing  pigeons  and  migratory  vs.  non-migra- 
tory  doves.  (Author) 
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Hiatt,  E.P.,  S.D.  Uverett,  &  S.  Bondurant  1958  COMPARISON  OF  REFLEX 
CONSTRICTION  IN  LEG  AND  FOREARM  VEII-IS .  , 

Fed.  Proc.  17(1):70,  March  1958. 

ABSTRACT:  S imijl taneous  observations  of  pressure  changes  within  isolated  forearm 
(FVS)  and  saphenous  venous  segments  (SVS)  have  been  used  to  compare  reflex 
venomotion  under  various  conditions  in  the  2  areas.  The  following  data  are 
based  on  41  observations  of  pressure  change  in  4  subjects.  Following  a  standard¬ 
ized  Valsalva  maneuver,  FVS  pressure  increased  by  a  mean  of  10+5  (SD)  mm  Hg 
while  SVS  pressure  increased  by  13  +  6.  Following  immersion  of  a  contralateral 
extremity  in  ice  water,  FVS  pressure  increased  by  8  +  9  while  SVS  increased  by  15 
+  17.  During  positive  acceleration  (foot  to  head)  on  the  human  centrifuge,  FVS 
pressure  increased  by  13+4  while  SVS  pressure  increased  by  17  +  10  after  3  g 
was  attained  following  each  of  the  stimuli.  The  large  standard  deviations  reflect 
the  wide  range  of  venoccnstrictor  activity.  Maximum  pressu.'e  change  in  the 
absence  of  a  specific  stimulus  was  4  mm  Hg.  Reflex  constriction  of  saphenous 
venous  segments  is  qualitatively  comparable  to  that  observed  and  previously 
described  in  forearm  venous  segments.  Because  the  saphenous  veins  appeared  to  be 
consistently  of  greater  diameter  than  the  forearm  veins,  a  greater  increase  in 
tension  of  this  vein  wall  is  suggested  by  this  study. 
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Hiatt,  E.P.  1959  BIODYNAMICS  OF  SPACE  FLIGHT 
Astronautics.  4(2):24-25,  70-74,  Feb.  1959. 

ABSTRACT:  Acceleration  problems  attendant  to  space  flight  are  discussed. 
Centrifuge  studie:  indicate  chat  man,  although  limited  in  position  and  movement 
during  flight,  ca.«  withstand  the  acceleration  necessary  to  erter  and  return  from 
space.  When  a  man  is  accelerated  headward  (positive  acceleration),  the  inertial 
effect  tends  to  displace  every  part  of  his  body  footward .  The  physiologic  limit 
to  acceleration  in  this  position  is  caused  by  difficulties  in  the  circulation  of 
the  blood.  These  difficulties  are  manifested,  first  as  a  dimming  of  vision,  then 
visual  failure  (blackout),  and  finally  unconsciousness.  The  G  level  at  which 
blackout  occurs  varies  with  the  rate  of  increase  of  acceleration,  with  the  light 
intensity,  and  with  the  psycho-physiologic  state  of  the  individual,  among  other 
things.  Generally,  blackout  occurs  in  less  than  a  minute  at  4  to  6  G,  and  sub¬ 
ject  would  lose  vision  and  perhaps  consciousness  during  the  boost  phase.  The 
wearing  of  anti-G  suit  to  compress  the  lower  part  of  the  body  could  add  another 
G-minute  or  so  to  his  tolerance,  but  he  would  still  be  vulnerable  in  most  rocket 
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flights.  In  footvard,  or  caudad  acceleration  (negative  G),  the  inertial  effect 
exerted  on  the  blood  in  the  longitudinally  arranged  great  blood  vessels  around 
the  eyes  and  in  the  nasal  and  sinus  areas  may  leak  blood.  The  circulation  to 
\  the  brain  is  protected  in  that  it  is  in  a  water-filled  rigid  container,  but  the 
voluntary  tolerance  to  acceleration  in  the  caudad  direction  is  still  limited, 
being  less  than  half  a  minute  at  2  G  and  only  a  few  seconds  at  higher  levels. 

The  body  position  most  favorable  to  resisting  the  effects  of  acceleration  is 
that  in  which  the  G  vector  is  across  one  of  the  transverse  axes  of  the  body. 

The  inertial  effect  is  across  the  columns  of  blood  in  the  large  blood  vessels 
so  that  gross  effects  on  the  circulation  do  not  appear  as  readily  as  they  do 
when  the  vector  is  parallel  to  the  long,  longitudinal  vessels  of  the  body. 

The  principal  limiting  factor  in  transverse  G  is  respiratory.  Above  6  G  it 
is  difficult  to  inspire,  so  that  the  duration  of  tolerance  at  higher  levels 
is  limited  to  the  breathholding  time,  which  is  shortened  under  conditions  of 
acceleration  by  the  involuntary  increase  in  muscle  activity  (including  cardiac 
muscle)  which  occurs  in  this  situation.  Backward  acceleration  tolerances  may 
be  important  for  reentry.  The  chief  factor  in  determining  tolerance  in  this 
po.'ition  IS  the  restraint  system.  Unlike  forward  acceleration,  backward  accel¬ 
eration  tends  to  throw  the  subject  from  his  seat,  with  a  restraint  suit  dis¬ 
tributing  the  inertial  force  over  wide  surfaces,  and  with  multiple  tiedown 
■  points  combined  with  good  head  restraint,  the  tolerance  to  backward  acceleration 
of  a  man  seated  upright  closely  approaches  that  of  forward  acceleration. 
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Hiatt,  E.  P.  I960  BIODYNAMICS  OF  SPACE  FLIGHT 

In  (Wright  Air  Development  Ctr.,  Wr ight-Patterson  AFB,  Ohio)  PROCEEDINGS  OF 
WATC  SPACE  lECHNOLOGY  LECTURE  SERIES,  VOLUME  1  TECHNICAL  AREAS.  WADC  TR 
59-732;  ASTIA  AD-235  424;  pp.  137-143 

ABSTRACT:  Man's  ability  to  tolerate  the  high  accelerations  anticipated  in  space 

flight  will  be  determined  in  a  large  part  by  his  position  in  the  rocket  vehicle. 

The  acceleration  pattern  of  the  launch  phase  has  a  variety  of  sawtooth  curves 
varying  in  neight,  duration,  and  number  of  stages.  Experiences  on  the  large 
centrifuge  have  shown  that  if  man  is  positioned  propel i/  he  can  tolerate  exposure 
to  3  peaks  of  acceleration  up  to  12  g's  and  totaling  more  than'  13.7  g-minute's. 

,The  best  position  for  the  subject  is  seated,  facing  forward,  with  knees  flexed 
and  the  body  trunk  leaning  slightly  toward  the  direction  of  acceleration.  When 
rs-entering  the  atmosphere,  re-entry  attitude  control  becomes  very  critical.  The 
steeper  the  re-entry  angle  the  greater  the  forces  which  exceed  the  tolerance  of 
man.  The  forward  facing  subject  will  be  thrown  forward  into  the  restraints.  The 
design  of  the  restraints  largely  determines  man's  ability  to  tolerate  such  decclera 
tion  effects. 

Respiration  is  the  chief  limiting  factor  in  body  positions  transverse  to  the  accel¬ 
eration  vector.  Other  factors  involve  pain,  due  to  the  displacement  of  body  organs 
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and  abnormal  circulatory  effects.  Human  performance  diminishes  as  the  weight  of 
the  body  parts  are  multiplied  by  the  "g*s"  of  acceleration.  Centrifuge  experiments, 
however,  have  indicated  little  loss  or  discrimination  and  Judgment  when  using 
finger-tip  controls.  There  will  exist  aberrant  situations  where  superimposed 
accelerations  will  exceed  the  voluntary  tolerance  limits  of  man.  It  has  been 
shown  that  subjects  immersed  in  a  tank  of  water  can  double  their  tolerance  in 
terms  of  g-minutes  without  appreciable  impairment  of  mobility.  This  method  still 
has  not  solved  either  the  respiration  or  body  organ  displacement  problems. 

Han's  present  tolerance  limits  undoubtedly  will  be  extended  by  improved  support 
and  restraint  equipment.  (AUTHOR) 
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Hiatt,  E.P.  1961  PRINCIPLES  OF  SAFETY  MONITORING  OF  HAZARDOUS  RESEARCH  ON 
ACCELERATION  UTILIZING  HUMAN  SUBJECTS,  In  Reports  on  Human  Acceleration 
'  (National  Academy  of  Sciences,  National  Research  Council,  Washington,  D.C.) 
Publication  No.  901,  pp,  1-5.  Library  of  Congress  Card  61-60055. 

ASTIA  AD  266  077. 

ABSTRACT:  Since  there  is  an  increasing  number  of  devices  for  studying  the 
effects  of  various  patterns  of  acceleration  on  man,  the  Acceleration  Panel  has 
endeavored  to  consolidate  the  general  principles  of  human  experimentation  perti¬ 
nent  to  experimental  work  with  these  devices.  These  are  as  follows:  (1)  There 
must  be  voluntary , consent  of  the  subject,  vdio  should  be  made  to  understand  the 
hazards  to  which  he  is  exposed.  (2)  The  probable  gain  in  knowledge  shall  Justify 
the  risk.  (3)  The  experiment  must  be  designed  to  limit  hazard  with  adequate 
preparation,  physiological  measurement  for  medical  monitoring,  and  provision  for 
quick  termination  in  the  event  of  emergency.  This  principle  covers  the  essence 
of  safety  monitoring  and  will  be  expanded  with  more  rules.  It  would  be  good  if 
definite  limits  in  "G"  units  could  be  given  for  acceleration  investigation,  but 
this  would  vary  with  each  experimental  situation,  not  only  with  the  pattern  of 
acceleration  but  with  the  position,  support  and  restraint  of  the  subject,  not  to 
mention  the  variability  in  subjects.  As  a  capstone  to  the  rules  for  safety 
listed  above,  it  must  be  said  that  medical  monitoring  of  acceleration  experiments 
involving  human  subjects  must  be  tailored  to  each  situation  and  involve  the 
equivalent  of  good  clinical  Judgment  to  a  large  degree. 
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Hiatt,  E.P.,  J.P.  Meehan,  &  R.  Galambos  1961  REPORTS  ON  HUMAN  ACCELERATION; 
SAFETY  MONITORING,  PHYSIOLOGIC  ENDPOINTS,  PSYCHOLOGICAL  TESTING. 

(National  Academy  of  Sciences,  National  Research  Council,  Washington,  D.C.) 
Publication  901;  Library  of  Congress  Catalog  Card  No.  61-60055; 

ASTIA  AD  266  077. 


CONTENTS: 

Hiatt,  E.P.,  Principles  of  Safety  Monitoring  of  Hazardous  Research  on 
Acceleration  Utilizing  Human  Subjects; 

Meehan,  J.P.,  Subjective  Endpoints  in  Acceleration  Experiments; 
Galambos,  R.,  Psychological  Testing  of  Subjects  Undergoing  Acceleration 
Stress. 
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Hickan,  J.  JB.  and  W.  W.  Pryor  1951  CARDIAC  OUTPUT  IN  POSTURAL  HYPOTENSION. 
J.  Cl in.  Invest.  30:401-405. 
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Hickey,  J.  L.  and  V .  A.  Stembridge  1958  OCCURRENCE  OF  PULMONARY  FAT 
AND  TISSUE  EMBOLISM  IN  AIRCRAFT  ACCIDENT  FATALITIES 
J.  of  Aviation  Medicine  29( 11) : 787-793,  November  1958 

ABSTRACT:  The  Incidence  of  pulmonary  fat  and  tissue  embolism  as  reported 
in  the  literature  is  briefly  reviewed.  One  hundred  routine  autopsy  cases 
with  gross  lung  tissue  available  from  the  files  of  the  Armed  Forces  Institute 
of  Pathology  were  examined  for  pulmonary  fat  and  tissue  embolism.  In 
fifty  hospital  deaths  only  one  instance  of  fat  embolism  was  found.  In 
fifty  forensic  pathology  cases,  eleven  showed  fat  embolism  and  one  bone 
marrow  embolism.  Mo  ocher  tissue  embolism  was  noted  in  this  random  sample. 

In  236  cases  of  aircraft  accident  fatalities  having  gross  lung  tissue 
available  for  study,  pulmonary  fat  embolism  was  found  in  120  (50.8  per 
cent).  Bone  marrow  embolism  was  noted  in  seventeen  cases,  cerebral  tissue 
embolism  in  three  cases  and  hepatic  tissue  embolism  in  two.  The  occurrence 
and  mechanism  of  fat  embolism  in  fatal  decompression  sickness  is  discussed 
and  a  case  is  presented.  Several  other  cases  of  aircraft  accident  fatalities 
with  pulmonary  fat  and  tissue  embolism  ate  presented. 
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Highly,  F.M.,  G.T.  Critz,  &  E.  Hendler  1963  DETERMINATION  OF  HUMAN  TOLERANCE 
TO  NEGATIVE  IMPACT  ACCELERATION.  PHASE  I.  ■ 

(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 
Hilton  Hotel,  Los  Angeles,  Calif.,  April .29-May  2,  1963) 

CONCLUSIONS:  Human  tolerance  to  tailward  impact  acceleration  is  an  entity  not  to 
be  confused  with  tolerance  to  prolonged  tailward  acceleration  as  the  modalities 
are  distinct:  with  impact ,. the  effect  is  dependent  upon  structural  strength  and 
visceral  shearing  stress,  whereas  with  prolonged  acceleration,  the  effect  is 
increasingly  dependent  upon  relative  fluid  shift. 

Voluntary  tolerance  to  acceleration  is  well  below  the  injury  threshold  and  is 
influenced  by  several  factors,  both  human  and  engineering.  In  the  present  study, 
an  attempt  was  made  to  define  voluntary  tolerance  by  the  use  of  a  sled  mounted  on 
a  platform,  rail-directed  and  pulsed  by  a  controllable  hydropneumatic  piston. 

Favorable  factors  to  the  project  included  healthy  human  volunteers  of  above 
average  physical  fitness  and  motivation,  adequate  restraint  capabilities,  and 
a  minor  attenuation  of  g  by  sled  angle.  Monitoring  of  the  subject  by  telemetered 
vectorcardiography  and  electroencephalography  and  by  high-speed  photography  aided 
more  conventional  pre-  and  post-run  physical  examinations. 
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Unfavorable  factors  Included  an  open  seat  angle  which  favored  "submarining" 
under  the  torso  assembly,  a  fixed  rate  of  g  build-up  which  increased  the 
Jolt  out  of  proportion  to  the  G  Increase,  and  a  less  than  ideal  two-pulsa 
oscillation  in  the  accelerator. 

Under  these  conditions,  a  final  impact  tailward  acceleration  of  10.5  g  with 
subject  acceleration  of  17  G,  rate  of  g  8140,  was  successfully  tolerated. 
(Author) 
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Hill,  J.H,  1957  EVALUATION  OF  THE  TORSO-HEAD  RESTRAINT  SYSTEM  *.Ni)  THE 
INTEGRATED  HARNESS  RESTRAINT  SYSTEM  UNDER  CONDITIONS  OF  ACCELERATION 
(U.S.  Naval  Air  Dev.  Ctr.,  Johnsville,  Pa.)  Letter  Kept.  TED-AX-AE-5209 ; 
Serial  2621;  2  April  1959 
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Hill,  J.H.  1957  PILOT'S  ABILITY  TO  ACTUATE  COCKPIT  CONTROLS  UNDER  G  CONDITIONS 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 

Kept.  Ted-ADC-AE-6303.1;  NADC-MA-LR21 ,'  April  1,  1957. 


ABSTRACT:  The  purpose  of  this  study  was  to  determine  the  degree  to  which  the 
oranienvironment  high  altitude  full  pressure  flying  suit,  as  compared  to  the 
summer  flight  suit,  impedes  the  motor  performance  of  the  wearer  under  G  condi¬ 
tions.  Actuation  of  ejection  controls  was  used  as  the  Lest  of  motor  performance 
since  it  is  a  gross  motor  task  and  any  limitations  of  the  full  pressure  suit  on 
performance  would  be  readily  apparent.  The  ejection  seat  was  installed  in  the 
centrifuge  and  the  subjects  wearing  the  suits  were  subjected  to  five  conditions 
of  positive  G,  v.z.,  fluctuating --high  (max  6.5),  constant  (3.0),  constant  full 
pressure  suits:  (a)  did  not  allow  sufficient  flexion  of  the  legs  for  use  of  stii|- 
rups ,  (b)  permitted  adequate  flexibility  of  arm  movement  to  pull  the  face  curta^ 
up  to  and  including  3  G,  but  restricted  arm  movement  to  such  a  degree  that  the 
face  curtain  could  not  be  reached  by  any  subject  at  5  G,  (c)  did  not  appear  to 
restrict  less  extensive  movements  of  arms  and  legs,  and  (d)  did  not  reduce  the 
lateral  movement  of  the  subject  under  fluctuating  G  conditions. 
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Hill,  J.  H.  and  J.  L.  Brown  1958  COMPARATIVE  EVALUATION  OF  A  STANDARD  FACE- 
CURTAIN  AND  AN  EXPERIMENTAL  D-RING  LOCATED  ON  THE  SEAT  FRONTAS  MODES  OF 
ACTUATING  EJECTION  DURING  EXPOSURE  TO  ACCELERATION.  (USN,  Air  Dev.  Ctr., 
Johnsville,  Pa.)  Rept .  TED -ADC -AE- 5205,  5  May  1958. 


ABSTRACT:  A  comparative  evaluation  is  presented  of  a  standard  face  curtain 
and  an  experimental  D-ring  located  on  the  seat  front  as  modes  of  actuating 


.  762 


ejection  during  exposure  to  acceleration.  The  results  are  presented  graphically 
In  tvo  forms.  '  The  time  measures  for  both  the  successful  and  the  unsuccessful 
attempts  to  eject  *“  considered  together  in  one  distribution.  The  harmonic 
mean  reaction  tin.^  (the  time  required  to  Initiate  the  ejection  procedure) 
are  presented  for  the  two  ejection  controls  under  each  orientation  as  a  function 
of  the  G  level.  The  action  tiroes,  however,  are  consistently  shorter  for  the 
D-rlng  for  all  the  orientations  of  acceleration.  It  may  be  concluded  that  for 
ease  of  access  during  exposure  to  sustained  accelerations  in  the  orientations 
which  were  investigated,  an  ejection  control  located  on  the  front  of  the  ejectidn 
seat  is  superior  to  the  standard  face  curtain. 


2,535 

Hill,  J.  H.,  &  M.  G.  Webb  1959  PILOT’S  ABILITY,  TO  ACTUATE  EJECTION  CONTROLS; 

FINAL  REPORT  CONCERNING,  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 

,  Rept.  No.  MA-8-952;  Pro j  .  TED  ADC  AE  5205(NM  15  01  12.3;  ASTIA  AD-257  520 

ABSTRACT:  The  purpose  of  this  study  was  first  to  determine  the  effect  of  acceler¬ 
ation  on  a  pilot's  ability  to  actuate  the  ejection  controls  of  two  makes  of 
ejection  seats,  the  McDonnell-Stanley  seat  equipped  with  an  experimental  torso- 
head  restraint  system  and  the  Martin-Baker  G-5  seat  with  the  integrated  harness 
restraint  system.  It  was  also  an  objective  of  the  study  to  determine  the 
degree  to  which  the  Mark  V  exposure  flight  suit  and  Mark  IV  (Goodrich)  and  the 
AX-83  (Arrowhead)  lightweight  full  pressure  flight  suit  impeded  a  pilot  in  the 
actuation  of  the  ejection  controls  when  compared  to  his  performance  while  wearing 
the  summer  flight  suit.  The  results  indicate  that  a  pilot,  under  conditions  of 
acceleration  may  not  be  able  to  reach  .either  the  face  curtairi  or  the  D-ring. 

Any  encumberences  such  as  an  exposure  suit  or  a  full  pressure  suit  will  decrease 
the  probability  of  his  successful  ejection.  Failure  of  the  canopy  to  jettison 
upon  operation  of  ejection  control  and  the  subsequent  requirement  for  use  of  the  ' 
emergency  actuation  control  will  further  decrease  this  probability  if  he  is  wear¬ 
ing  an  Inflated  full  pressure  suit.  (ASTIA) 
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Hill,  L.  1895  THE  INFLUENCE  OF  THE  FORCE  OF  GRAVI..Y  ON  THE  CIRCULATION 
OF  THE  BLOOD.  J.  Physiol.  (London),  15:15-53 
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Hill,  L.,  &  H.  Barnard  1897  THE  INFLUENCE  OF  THE  FORCE  OF  GRAVITY  ON  THE 
CIRCULATION.  PART  II.  J.  Physiol.  (London)  21:323-352 
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Hill.  P-R-  &  R-  Schnitzer  1962  ROTATING  MANNED  SPACE  STATIONS. 

Astronautics.  7(9):15“18.  Sept.  1962. 


ABSTRACT:  There  are  many  potential  uses  of  manned  space  stations,  including 
the  following:  (1)  gravity  research,  (2)  launch-platform  experiments ,  (3) 
space-systems  environmental  research,  (4)  cona»^.iicat ions ,  (5)  earth  observa¬ 
tion,  and  (6)  astronomical  observation.  This  list  shows  that  few  applications 
involve  a  requirement  for  artificial  gravity.  Presented  is  a  graph  defining 
the  rotational  characteristics  needed  in  conjunction  with  interpretation  of 
physiological  responses  (comfort  zone).  Elementary  forms  (cross,  rim,  fly¬ 
wheel,  cylinder,  axial  modules,  in  plane  modules)  considered  for  space  stations 
are  evaluated  and  diagrammed. 
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Hill,  Thomas  C.  &  Harvey  E,  Savely  1948  TESTS  OF  T-8  INDOCTRINATION  CATAPUIT 
i\,ir  Materiel  Command,  Engineering  Division,  United  States  Air  Force) 

Serial  No.  MCREXD-695-66K,  November  2,  1948.  ASTIA  ATI  123  462 

ABSTRACT:  The  Frankford  Arsenal  was  requested  to  build  a  catauplt  essentially 
identical  with  the  T-2  catapult,  but  chambered  to  fire  the  M-28  cartridge  and 
with  the  provisions  for  the  shear  pin  eliminated.  Two  such  catapults,  designated 
type  T-8,  were  delivered  to  Headquarters  Air  Materiel  Command  in  1948.  To  date, 
40  ejections  have  been  made  with  one  catapult  using  the  M-28  cartridge.  The 
results  are  shown  in  Appendix  I.  After  repeated  use  the  velocity  developed  by 
the  catapult  w^ll  begin  to  decrease.  This  reduction  in  velocity  is  ascribed 
by  Frankford  Arsenal  to  wear  on  the  intermediate  tube,  which  does  not  affect 
the  reliability  or  safety  of  the  catapult.  From  the  standpoint  of  training 
value  it  appears  that  a  velocity  of  at  least  44  ft,  per  second  should  be  produced 
by  the  catapult.  The  perfonnance  of  the  T-8  catapult  is  essentially  thu  same 
as  that  of  the  T-2  and  as  such  is  satisfactory  for  indoctrination  of  personnel 
on  test  towers. 
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Hill,  T.C.  and  R.S.  Shaw  1948  PROPOSED  TUMBLING  STUDIES. 

(Wright  Field,  Dayton,  Ohio)  AMC  Memo  Rept .  MCREXD-695-66J 
18  March  1948.  ASTIA  ATI  123  463 

.‘.RSTRACT:  In  pilot  escape  from  very  high  speed  aircraft  by  means  of  ejection 
scat  or  capsule,  tumbling  is  likely  to  occur  from  eccentric  loading  of  che 
ejecting  force  or  aerodynamic  instability  of  the  ejected  part.  This  report 
considers  possible  limiting  factors  in  human  tolerance  to  tumbling  and  outlines 
an  experimental  program  for  the  study  of  these  factors.  In  Appendix  I,  the 
possible  disabilities  from  tumbling  Tiav^T  been  outlined  and  are  considered  under 
four  main  headings:  (a)  Vestibular  symptoms  (b)  Injury  from  very  high  intra- 


vascular  pressures  at  the  outside  of  the  arc.  (c)  Unconsciousness  from  inter¬ 
ference  with  cardiac  functions,  (d)  Structural  damage  from  radial  acceleration. 
The  theoretical  relationship  between  rotational  velocity  and  venous  pressure  in 
the  head  has  been  calculated  in  Appendix  #2.  Dangerous  magnitudes  of  venous 
pressure  as  established  by  previous  %K>rk  on  negative  acceleration  may  be  expected 
at  rotational  velocities  of  approximately  2  r.p.s.  and  above.  (See  Appendix  #3). 
A  program  is  outlined  in  Appendices  #4  and  #5  for  studying  on  both  vertical  and 
horizontal  centrifuges  the  effects  of  tumbling  on  the  human  body.  These  centri¬ 
fuges  are  of  short  radius  and  so  constructed  that  the  center  of  gravity  may  be 
at,  or  near,  the  center  of  rotation. 
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Hi 1 Her,  G.H.  1962  AIRCRAFT  ACCIDENT  RECORDING. 

(Aeroplane  and  Armament  Experimental  Establishment,  Gt .  Britain) 
Rept.  No.  AAEE/Tech/22S,  aSTIA  AD-333  807 
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MOTION  PICTURE 

Hirsch,  A.  E.  1961  EFFECTS  OF  SHIP  SHO^X  MOTION  ON  HUMANS  AND  DUMMIES 
(Motion  Picture,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Material  Center,  Philadelphia,  Pa.,  June  14-15,  1961) 


2,543 

Hirsch,  A.E.  1962  A  COMPARISON  OF  THE  ^SPONSES  OF  MEN  AND  DUMMIES  TO  SHIP 
SHOCK  MOTIONS. 

In  Impact  Acceleration  Stress :  Proceiedings  of  a  Symposium  With  a 


Comprehensive  Chronological  Bibliogriaphv.  National  Academy  of  Sciences, 
National  Research  Council,  Publicatijon  No.  977,  pp.  185-190 


ABSTRACT:  Tests  in  which  men  are  exposed] 
prohibited.  With  the  exception  of  a  few 
to  injury-producing  accelerations,  the  bu| 
hazardous  shock  motions  has  been  derived 
report  on  some  preliminary  findings  from 


the  use  of  anthropomorphic  dummies  to  sinlulate  the  response  of  man  to  intense 


accelerations  of  short  duration,  such  as 
mine  or  torpedo  attack. 


those  met  by  shipboard  personnel  during 


to  hazardous  shock  environments  are 
jdocumented  cases  of  accidental  exposures 
Ik  of  our  knowledge  of  man's  response  to 
from  dummy  or  animal  work.  This  is  a 
jtests  made  to  determine  the  validity  of 
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Hirshfeld,  C.  F.  1932  DlSTURBr:;G  EFFECTS  OF  HORIZONTAL  ACCELERATION. 

(Electric  Railway  Presidents'  Conference  Coossittee,  New  York,  N.  Y.) 

Bulletin  No.  3.  27  September  1932. 

ABSTRACT:  The  purpose  of  the  investigation  was  to  discover  the  best  form  of 
acceleration  curve  for  the  rapid  starting  of  a  street  car,  that  is,  the  form 
which  would  cause  the  least  discomfort  to  standing  passengers;  and  to  determine 
the  maximum  acceleration  thus  attainable.  The  methods  used,  the  results  obtained 
and  the  conclusions  that  were  res^ched  are  reported  in  the  present  bulletin. 
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Hiss,  R.  J.,  G.  B.  Smith,  Jr.,  4  L.  E.  Lamb  1960  PITFALLS  IN  INTERPRETING  ELEC¬ 
TROCARDIOGRAPHIC  CHANGES  OCCURRING  WHILE  MONITORING  STRESS  PROCEDURES. 

Aerospace  Mfed.'  31:9“  18  Jan.,  1960 

ABSTRACT;  This  report  has  served  to  emphasize  the  marked  lability  of  the  electro¬ 
cardiogram  under  certain  physiological  stresses  which  do  not  in  fact  impose  any 
major  stress  upon  the  cardiovascular  system.  The  changes  in  the  electrocardiogram 
frequently  noted  as  a  result  of  stresses  are  not  dissimilar  from  those  clinical 
changes  noted  in  the  electrocardiograms  recorded  in  the  recumbent  position  in 
individuals  with  myocardial  disease.  The  significance  of  the  electrocardiographic 
changes  under  simple  stresses  such  as  orthostasis,  hyperventilation,  and  pressure 
breaching  prior  to  utilizing  the  electrocardiogram  as  a  monitoring  tool  during 
experimental  stresses  is  discussed.  The  influence  of  decreased  ambient  pressure 
alone  on  the  electrocardiogram  in  individuals  demonstrating  orthostatic  changes 
at  ground  level  has  been  reported.  No  significant  difference  was  detected  which 
could  be  attributed  to  decreased  ambient  pressure. 
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Hitchcock,  F.A.  1956  PRESENT  STATUS  OF  SPACE  MEDICINE, 

i.  Astronaut ics  3^1):41-42,  51-52. 

ABSTRACT:  In  addition  to  suitable  environment  in  cabin  of  space  ships,  there 
are  certain  unavoidable  physiologic  stresses  which  must  be  tolerated,  including 
accelerative  forces  incident  to  take-off  from  earth,  effects  of  gravity  free 
state,  hazards  involved  in  exposure  to  cosmic  radiation  and  possibility  of 
collision  between  space  ship  and  meteorite;  from  physiologic  and  medical  stand¬ 
points  there  seems  to  be  no  insuperable  obstacles  to  space  flight. 

2.547 

Hitchcock,  F.  A.  1956  SOME  CONSIDERATIONS  IN  REGARD  TO  THE  PHYSIOLOGY  OF 

- SPACE  FLIGHT. -  -  = _ _ _ 

Astronautics  Acta  Wjen  2(1); 20-24. 

ABSTRACT:  The  physiological  stresses  that  will  be  encountered  in  space  flight 
are  considered.  Exposure  to  barometric  pressures  lower  than  47  m  Hg  (63,000 
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feet)  will  produce  all  of  the  harmful  effects  that  would  occur  in  a  vacuum. 
Therefore  from  a  physiological  viewpoint  any  flight  above  63,000  feet  may  be 
considered  as  space  flight.  In  such  flights  sealed-cabins  provided  with  an  air 
conditioned  artificial  atmosphere  must  be  used.  While  compressed,  liquid  or 
chemical  oxygen  might  be  satifactory  for  flights  of  short  duration  the  biological 
method  of  providing  such  atmospheres  is  probably  the  best.  Thermal  stresses 
accelerative  forces  and  cosmic  radiation  are  some  of  the  factors  which  must  be 
considered.  The  physiological  responses  of  living  animals  to  a  vacuum  are 
unsurmountable . 
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Hitchcock,  F.A.  1959  SPACE  MEDICINE. 

Modem  Med..  27(18) :210-218,  222,  226-228,  18  Sept.  1959. 


ABSTRACT:  A  brief  historical  survey  of  early  research  of  space  medicine  in 
the  United  States  is  presented.  The  engineer  and  the  physiologist  will  both 
have  an  important  function  in  the  development  of  space  travel.  The  engineer 
must  develop  three  distinct  types  of  space  craft,  all  of  which  will  be  different 
in  structure  and  function.  The  physiologist  must  concentrate  his  efforts  on 
the  types  of  stress  that  passengers  and  crew  will  experience.  These  stresses 
include:  excessive  acceleration,  weightlessness,  extreme  heat,  explosive 
decompression,  supply  problems,  and  composition  and  pressure  of  atmosphere. 
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Hi.xson,  W.  C.,  C.  T.  Paludan,  &  S.  W.  Downs.  Jr.  1960  PRI>UTE  BIO-INSTRLTXNTA- 
TION  FOR  TWO  JUPITER  BALLISTIC  FLIGHTS.  IRE  Trans  .  Med.  Elect .  ME-7:313 


ABSTRACT:  A  description  is  given  of  the  bioinstrumentat ion  phase  of  2  related 
Army  Jupiter  ballistic  missile  flights  (BioFlight  1,  Dec.  13,  1953,  ind  BioFlight 
2,  May  28,  1959)  involving  squirrel  monkey  passengers  (Old  Reliable  and  Baker, 
respectively),  one  of  which  (Baker)  was  recovered  alive  and  in  good  physical  con¬ 
dition.  These  flights  marked  the  initial  entry  into  space  and  successful  return 
of  a  primate  under  ballistic  flight  conditions  comparable  to  those  to  be  encount¬ 
ered  by  man.  The  relationship  of  the  instrumentation  program  to  the  biocapsule 
design  in  terms  of  the  telemetered  measurements  is  described.  Ari  outline  is 
presented  of  the  signal  conditioning  circuits  and  associated  transducers  used  for 
the  in-flight  telemetry  recording  of  the  primate's  electrocardiogram,  respiration 
rate,  chest  sounds,  and  axilla  body  temperature.  Instrumentation  related  to  the 
recording  of  the  ambient  temperature  and  pressure  of  the  biocapsule,  flash  tem¬ 
peratures,  and  cosmic-ray-particle  tracks  is  also  described.  Data  illustrations 
include:  an  excerpt  from  the  raw  telemetry  record  received  during  the  free-fall 
portion  of  the  Old  Reliable  flight,  selected  segments  from  the  simultaneously 
occurring  electrocardiogram  and  respiration  rate  signals  received  during  the 
pre launch,  launch,  postbooster  cutoff,  and  free-fall  periods  for  each  animal,  the 
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respiration  signal  during  the  Baker  flight  shown  continuously  from  the  prelaunch 
thru  the  postbooster  cutoff  phases  to  demonstrate  the  reliability  of  this  measuring 
technique.  Except  for  the  temporary  60-second  loss  of  the  respiration-rate 
signal  on  the  Old  Reliable  flight,  all  devices  performed  as  desired  for  the 
entire  telemetered  flight-data  period.  In  the  case  of  the  Baker  flight,  the 
physiological  and  environmental  measurement  channels  were  still  in  operating 
condition  when  tested  aboard  the  recovery,  vessel. 
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Hixson,  W.  C.,  &  J.  I.  Niven  1961  APPLICATION  OF  THE  SYSTEM  TRA.\SFER  FUNCTION 
CONCEPT  TO  A  MATHEMATICAL  DESCRIPTION  OF  THE  LABYRINTH.  I.  STEADY-STATE 
NYSTAOX'S  RESPONSE  TO  SEMICIRCULAR  CANAL  STIMULATION  BY  A.NGULAR  ACCELERATION. 
(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.  &  the  National 
Aeronautics  and  Space  Administration)  Joint  Rept .  MR005 . 13-6001 ;  Subtask  1; 
Rept  .  No.  57;  and  NASA  Order  No.  R-l;  ASTIA  AD-262  787 

ABSTRACT:  Existing  theoretical  formulations  for  the  descriptibn  of  vestibular 

function  are  directed  toward  defining  the  physical  characteristics  of  the  cupula- 
endol\-m.ph  system.  ■  A  more  com.prehens ive  format  capable  of  defining  the  dynamic 
behavior  or  performance  characteristics  would  be  desirable.  The  interpretive 
advantages  offered  by  the  application  of  the  system  transfer  function  concept  to 
the  description  of  the  human  cupula-nystagmus  response  to  angular  acceleration 
are  discussed.  A  specific  m.athemat ical  foiusulation  has  been  developed  for  this 
concept  with  particular  emphasis  being  given  to  the  damping  ratio  and  to  the 
undamped  characteristic  angular  frequency  parameters  which  have  been  utilized  so 
effectively  in  the  control  and  servom.echanisms  areas  to  describe  the  performance 
of  complex  systems.  The  theoretical  considerations  involved  in  the  use  of  the 
frequency  response  technique  to  analyze  steady-state  nystagmus  response  to 
sinusoidal  rotation  are  ''utlined  along  with  a  demonstration  of  an  actual  experi¬ 
mental  procedure  which  can  be  used  to  quantify  these  relationships. 

(AUTHOR) 
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Hixson,  W.  C.,  &  J.  I.  Niven  1962  FREQL’ENCY  RESPOj:SE  OF  THE  HUMAN  SEMICIRCULAR 
CANALS.  II.  NYSTAOX’S  PHASE  SHIFT  AS  A  MEASURE  OF  NONLINEARITIES .  (NavAl 
School  of  Aviation  Medicine,  Pensacola,  Fla.)  Project  MR005. 13-6001  Subtask 
1,  Rept.  No.  73;  NASA  Order  No.  R-37,  26  July  1962 

ABSTRACT:  The  existence  of  nonl inear it ies  in  the  steady-state  response  of  the 
oculovest ibular  system  to  sinusoidal  angular  acceleration  is  demonstrated  by 
evaluation  of  comeo-ret tnal  potential  recordings  obtained  at  rotation  frequencies 
of  0.02  to  0.20  cps  with  peak  acceleration  levels  ranging  from  10  to  80  deg/sec^. 
The  experimental  and  theoretical  considerations  involved  in  using  the  nystagmus 
transition  technique  to  study  these  nonlinearities  are  discussed  and  an  illustra¬ 
tive  application  of  their  quantification  is  presenTed^  (AUTHOR) 
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Hodell,  C.K.  &  A.H.  Rosner  1957  EJECTION  SEAT  TESTS  CONDUCTED  ON  THE  10,000 
FOOT  AERODYNAMIC  RESEARCH  TRACK  AT  EDWARDS  AIR  FORCE  BASE 
(Wright  Air  Development  Ctr.,  Urighc-Patcerson  AFB,  Ohio)  WADC  'I'R  52-63; 

Nov.  1957.  ASTIA  AD  142  103 

ABSTRACT:  Eight  ejection  seat  tests  were  conducted  on  the  10,000  ft.  track  from 
Dec.  1949  to' July  1950  to  analyze  the  resultant  trajectories  of  the  ejection 
seat  and  the  acceleration  forces 'imposed  upon  a  dummy  subject.  The  , cockpit 
mockup  was  designed  to  sim<.late  the  forward  cockpit  opening  of  the  XF-S9  airplane 
with  canopy  removed.  Instrumentation  in  the  test  carriage  consisted  of 
complete  telemetering  recording  system  which  transmitted  intellijence  vi.  a 
mobile  transmitter  to  receiving  and  recording  equipment  at  a  fixed  station  and 
a  carriage  motion  recording  system  from  which  carriage  velocity  was  obtained. 
Results  indicate  that  ejection  accelerations  were  not  accurately  determined 
because  acceleration  rocket  burnout  occurred  at  or  near  station  of  seat  ejection, 
and  the  test  vehicle  porpoised. because  of  clearance  between  vehicle  slippers  and 
railhead.  The  elastic  structure  of  ejection  seat  and  test  vehicle,  and  stretch¬ 
ing  of  harness  assembly  which  held  dummy  in  ejection  seat  ^Iso  prevented  accurate 
measurements.  The  deceleration  forces  imposed  on  the  vehicle  and  seat  ware  of 
such  high  magnitudes  that  in-flight  seat  trajectories  could  not  be  simulated. 

The  seat  should  be  ejected  in  a  state  of  zero  acceleration. 
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Hodge,  J.D.,  C.C.  Kraft,  Jr.,  C.W.  Mathews  and  S.A.  Sjoberg  1962  OPERATION 

REQUIREMENTS  AND  PLANS.  In  Results  of^  the  First  U.S.  Manned  Orbital  Soace 
flight .  February  1962  NASA,  Manned  Spacecraft'clr . ,  Pp.  1-3 
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Hodgson,  V.R.,  L.K.  Patrick  &  H.R.  Lissner  1963  EXPERIMENTAL  RESPONSE  OF  THE 

SEATED  HUMAN  CADAVER  TO  ACCELERATION  AND  JERK  WITH  AND  WITHOUT  SEAT  CUSHIONS . 

(Biomechanics  Research  Center,  Wayne  State  University)  June  1963. 

ABSTRACT:  This  paper  describes  tests  conducted  on  three  cadavers  in  the  seated 
position  and  accelerated  in  the  caudocephal'id  direction,  with  18  G  jerk  accelera¬ 
tion  and  jerk  amplitudes  to  2600  G's  per' second.  Spring  seats  were  used  to 
observe  effect  of  cushions.  Experiments  were  conducted  on  a  120’  vert ical  accel¬ 
erator  mounted  in  an  elevator  shaft.  Strain  gages  were  mounted  on  various  verte¬ 
brae  a--!  accelerometers  attached  to  the  seat,  and  on  crest  of  ilium,  sternum  and 
head,  .ach  cadaver  was  restrained  with  head,  arm,  leg,  shoulder  and  seat  belts. 
Tht  objective  was  to  determine  the  effect  of  a  jerk  and  cushion  noticed  on  the 
response  of  a  cadaver  at  various  levels  of  acceleration,  on  the  response  of  the 
human  cadaver  as  a  spring  mass  system,  and  on  strain  in  the  vertebral  column. 

A  number  of  conclusions  were  made;  among  these  that  no  cushion  is  better  than 
any  cushion;  jerk  causes  overshoot  of  strain  or  acceleration  of  increase  almost 
lineariy  up  to  a  maximum  value  dependent  upon  the  mean  acceleration,  the  degree 
af-cvershoot  of-acceleration  on  the  body  Increases  in  seventy  with  distance  from  — 
seat,  and  this  overshoot  is  most  severe  and  critical  in  some  locations  In  the 
posterior  parts  of  the  vertebrae  due  to  process  interference  during  caudocephalid 
loading  of  the  vertebral  column.  (CARl) 
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Hoekje,  J.  W.  1957  DOFL  PROGRAM  CENTRIFUGE 

(Dianxjnd  Ordance  Fuze  I.abs.,  Washington,  D.  C,)  DOFL  rept.  no.  TR-420 
15  Jan.  1957,  ASTIA  AD  119  558 

ABSTRACT:  The  ultralow-g  centrifuge,  designed  and  built  in  1952  at  NBS ,  was 
modified  to  provide  a  program  centrifuge  capable  of  generating  a  specific  series 
of  acceleration  vs  time  (g  vs  t)  function.  To  use  the  centrifuge,  the  required 
demand  curve  (g  vs  t)  is  replotted  to  derive  the  shape  of  the  mask  for  the  curvfe 
follower.  This  replotting  includes  the  application  of  such  correction  and  scal¬ 
ing  factors  as  are  required  to  convert  a  g  vs  t  function  into  a  proper  centrifuge 
excitation  vs  time  function.  These  corrections  include  conversion  of  accelera¬ 
tion  to  rounds/minute  and  compensation  for  motor  hystersis  The  mask  is  then 
inserted  into  the  curve  follower  which  generates  an  electrical  signal  in  propor¬ 
tion  to  the  shape  of  the  mask.  This  signal  is  fed  into  the  cathode  follower 
used  to  isolate  the  curve  tracer  from  the  dc  amplifier.  The  signal  from  the 
cathode  follower  is  amplified  by  the  dc  amplifier  and  then  used  to  excite  the 
generator  which  drives  the  centrifuge  motor.  Adequate  instrumentation  of  the 
centrifuge  is  provided  by  a  slip-ring  assembly  which  provides  72  circuits.  Pre¬ 
liminary  tests  indicate  that  a  given  g  vs  t  function  can  be  reproduced  within 
5X  of  the  mask.  The  cantrifuge  is  being  used  to  test  fuzes  under  development 
and  is  completely  satisfactory. 
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Hoff,  E.  C.,  &  J.  F.  Fulton  1942  BIBLIOGRAPHY  OF  AVIATION  MEDICINE 
(Menasha,  Wisconsin:  George  Banta  Publishing  Co.,  1942) 
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Hoff,  P.  M. ,  E.  C.  Hoff,  &  J.  F.  Fulton  1944  A  BIBLIOGRAPHY  OF  AVIATION  MEDICINB 
Supplement  (Menasha,  Wisconsin:  George  Banta  Publishing  Co.,  1944) 
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Hoff,  Wilhelm  1922  ANALYSIS  OF  STRESS  IN  GERMAN  AIRPLANES. 

(National  Advisory  Committee  for  Aeronautics,  Washington,  D.  C.) 
NACA  Rept.  No.  143 
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Hoffman,  D.H.  1961  TRI-AXIAL  AIRLINE  SEAT  LIMITS  ACCELERATION 
Aviation  Week  July  24,  1961.  Pp.  95-100. 


ABSTRACT:  New  airline  transport  seat  that  responds  like  a  shock  absorber  to 
ground  impacts  has  been  designed  to  protect  passengers  from  Injury  or  death 
in  survivable  accidents.  The  "tri-axial  acceleration  seat"  uses  controlled 
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movement  to  dampen  the  peak  g  forces  imposed  on  a  passenger  during  sudden 
stops.  The  rearward  facing  seat,  contoured  to  furnish  protection  on  three 
sides,  also  would  distribute  impact  g  forces  over  a  passenger's  entire  body, 
sparing  skeletal  joints  and  vital  organs  from  unendurable  pressures. 

To  obtain  such  resistance,  the  new  seat  would:  (1)  Automatically  place  reclin¬ 
ing  passengers  in  a  more  upright  position  to  boost  their  acceleration  tolerance. 
(2)  Move  with  respect  to  the  fuselage  so  as  to  absorb  peak  accelerations.  (3) 
Consist  of  a  metal  shell  foundation  suspended  from  the  cabin  ceiling  and  attached 
to  the  cabin  floor. 
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■ioffiua.  E.L.,  S.M.  Stubbs  and  J.R.  McGehee  1961  EFFECT  OF  A  LOAD -ALLEVIATING 
Sl'^^dCTURE  ON  THE  LANDING  BEHAVIOR  OF  A  REENTRY -CAPSULE  MODEL. 

^..ational  Aeronautics  and  Space  Administration,  Washington,  D.C.) 

NASA  TN  D-811  ■ 


ABSTRACT:  A  1/6-scale  dynamic  model  of  a  reentry  capsule,  with  a  compliable 
structure  of  aluminum-alloy  legs  to  reduce  impact  loads  in  a  simulated  parachute 
landing,  has  been  tested  to  determine  behavior  and  accelerations  during  landings 
on  concrete,  sand,  and  water.  Several  combinations  of  flight  paths  and  contact 
attitudes  were  investigated.  Models  were  also  tested  with  1/4.1-scale  and  full- 
scale  rectangular  aluminum-alloy  legs  to  evaluate  the  scaling  characteristics  of 
a  compliable  metal  structure.  A  method  is  shown  for  calculating  the  landing 
accelerations  for  the  1/4.1-scale  and  full-scale  leg  tests  at  a  90°  (vertical) 
flight-path  angle  and  0°  contact  attitude. 
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Hogland,  R, ,  &  J.  Thale  1958  RECOVERY  FROM  A  SATELLITE  ORBIT. 

(Presented  at  the  ARS  Semi-annual  meeting,  Los  Angeles  une  9-12,  1958) 
ARS  Preprint  650-58 


2,562 


Hoke,  H.  1943  MEASUREMENTS  OF  UNDERCARRIAGE  STRESSES  DURING  LANDING  AND 
TAXYING 

(Li 1 ienthal  Gese I Ischaf t ,  Report  No.  169,  1943,  pp  .  28-37) 

R.A.E.  Translation  No.  278,  ASTLA  AD  266614 


/ 
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Holcomb,  G.  A.  1960  APPLICATION  OF  BASIC  HUMAN  ENGINEERING  PRINCIPLES  TO  A 
COCKPIT  DESIGN.  Aerospace  Medicine  31:674-677 

Cockpit  design  has  changed  little  since  World  War  II,  despite  the  existence 
of  theoretic  and  experimental  human  engineering  data  which  if  utilized, 
would  have  provided  the  criteria  for  improved  cockpit  design.  One  of  the 
major  obstacles  to  achieving  a  satisfying  cockpit  organization  has  been  the 
unilateral  design  of  individual  control  boxes  without  regard  to  the  boxes 
placed  beside  i.t  in  the  cockpit.  Task  and  link  analysis  techniques  were 
extensively  used  to  best  locate  the  controls  in  the  cockpit  relative  to 
each  other  and  their  operation.  Use  of  vertical  or  horizontal  lines  of 
alignment  made  figure-ground  organisation  easier  than  other  alignment 
schemes.  It  tended  to  expose  more  of  the  panel  to  the  viewer.  Controls 
were  grouped  according  to  function  and  usage.  Secondary  coding  concepts 
dealing  with  the  size  and  shape  of  the  control  were  established.  Electro¬ 
luminescence  or  printed  circuit  lighting  was  specified  to  effect  the 
removal  of  all  lamp  housings  on  panels  to  relieve  clutter. 
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Holcomb,  G.  A.  1960  HUMAN  EXPERIMENTS  TO  DETERMINE  HUMAN  TOLERANCE  TO 

LANDING  IMPACT  IN  CAPSULE  SYSTEMS.  (Paper,  Fifth  Symposium  on  Ballistic 
Missile  and  Space  Technology,  University  of  Southern  California,  31 
August,  I960.) 

(Stanley  Aviation  Corp.,  Denver,  Colo.)  3  Aug.  1960. 

ABSTRACT:  Capsule  systems  in  general  will  probably  Impact  on  a  planet's  surface 
at  velocities  of  25  ft/sec.  to  30  ft/sec.  Present  human  tolerance  to  acceleration 
allowables  in  their  present  form  are  not  considered  adequate  to  guide  the  designer 
in  the  design  of  landing  impact  hardware.  The  reasons  for  the  inadequacy  and 
the  various  areas  of  conflicts,  ambiguities  and  voids  in  methodolo^  are  discuss¬ 
ed.  Human  tests  of  landing  systems  are  required  in  the  absence  of  usable  allow¬ 
ables.  Experimental  drop  data  using  the  B-58  Capsule  are  presented,  but  the  data 
are  considered  of  interest  subjectively  rather  than  quantitatively  since  repeat¬ 
ability  is  doubtful  due  to  Instrumentation  inadequacy  and  positioning  techniques. 
Correlation  of  these  data  with  most  human  tolerance  allowables  are  not  possible. 
Human  test  data  has  proven  the  acceptability  of  the  B-58  Capsule  ^nding  system 
during  vertical  impact  conditions. 
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Holcomb,  Galen  A.,  M.  Huheey,  et  al  1960  1NVESTIGATI0N.S  TO  DETERMINE  HUMAN 
TOLERANCE  TO  SHORT  DURATION  ACCELERATIONS. 

(Stanley  Aviation  Corp.,  Denver,  Colo.)  Rept.  No.  1217,  Nov.  1960 
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Holcomb,  Galen  A.  1961  B-58  CAPSULE  DROP  TESTS  TO  DETERMINE  LOAD  FACTORS 

PRODUCED  ON  VARIOUS  SOILS 

(Stanley  AviaC.  Corp.,  Denver,  Colorado)  Rept.  No.  1318;  June  1961. 
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Holcomb,  G.A.  1961  INVESTIGATIONS  TO  DETERMINE  HUMAN  TOLERANCE  TO  ABRUPT 
ACCELERATION  IN  CAPSULE  SYSTEMS. 

(Paper,  32nd  Annual  Meeting,  Aerospace  Medical  Association,  24-27  April 
1961,  Chicago,  Ill.) 

ABSTRACT:  Landing  impact  effects  are  one  of  the  major  physiological  problems 
of  capsule  systems  in  general,  whether  they  be  atmospheric  or  space  vehicles. 
Published  human  tolerance  allowables  are  basically  unusable  when  evaluating 
the  accelerations  produced  by  impact  with  the  earth's  surface,  since  the 
accelerations  measured  on  a  human  subject,  in  most  cases,  are  of  shorter 
duration  and  higher  rates -of-onset  than  the  allowables  describe.  Approximate¬ 
ly  150  human  experiments  were  undertaken  to  determine  tolerability.  Subjects 
were  dropped  on  concrete,  dirt  and  sand  from  heights  ranging  from  9'9  to  12"0'' 
at  drift  velocities  up  to  23  mph,  while  strapped  in  a  production  type  escape 
capsule.  Accelerations  up  to  83  G's  were  recorded  on  the  subject's  sternum. 
(Aerospace  Medicine  32(3) :234-235.  Mar.  1961) 
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Holcomb,  G.A.  &  M.  Huheey  1961  INVESTIGATION  TO  DETERMINE  HUMAN 
TOLERANCE  TO  ABRUPT  ACCELERATION  IN  CAPSULE  SYSTEMS. 

(Stanley  Aviation  Corporation,  Denver,  Colo.,  April  1961) 
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Holcomb,  G.  A.  and  M.  Huheey  1961  A  MINIMAL  COMPRESSION  FRACTURE  OF  T-3 
AS  A  RESULT  OF  IMPACT. 

(Presented  to  the  Symposium  on  Impact  Acceleration  Stress,  San  Antonio, 
Nov.  1961) 

(Stanley  Aviation  Corp.,  Denwr,  Colo.)  Nov.  1961 
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Holcomb,  G.  A.  1961  IMPACT  STUDIES  OF  THE  UNITE J  STATES  AEROSPACE  INDUSTRY 
(Paper,  Symposium  On  Impact  Acceleration  Stress,  Brooks  Air  Force  Base  San 
Antonio,  Texas,  November  27-29,  1961)  ’ 

(Stanley  Aviation  Corp.,  Denver,  Colo.) 


ABSTRACT:  Aerospace  Industry  has  engaged  extensively  in  analytical 
impact  acceleration  stress  and  sparingly  in  experimental  studies.  I 


studies  of 
n  most  cases 
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studies  were  the  result  of  the  need  to  evaluate  a  definite  system  rather  than 
a  desire  to  engage  in  basic  research  since  the  present  published  tolerance  to 
impact  acceleration  allowables  are  limited  in  their  use  to  the  designer. 

The  most  significant  contributions  have  been  the  development  of  mathematical 
toodels  and  human  tolerance  to  acceleration  computers  by  dynamiclsts,  and  experi* 
mental  data  using  biological  specimens  derived  from  capsule  ground  landing  system 
tests.  These  developments  are  discussed  in  detail  in  this  paper. 

As  a  result  of  analytical  and  experimental  studies  accomplished  by  Aerospace 
Industry  and  industry's  chronic  problems  in  designing  to  present  published  human 
tolerance  to  acceleration  allowables,  the  following  recommendations  are  made: 

(1)  new  methods  of  determining  body  response  be  evolved  based  on  mathematical 
techniques,  (2)  experimentations  of  the  future  be  correlated  to  the  mathematical 
approaches  provided  by  dynamic  studies,  and  (3)  new  experiments  be  accomplished 
to  provide  extremely  abrupt,  impact  acceleration  data  dealing  with  both  single 
pulses  and  pulses  superimposed  on  sustained  accelerations. 
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Holcomb,  G.A.  1962  IMPACT  STUDIES  OF  THE  UNITED  STATES  AEROSPACE  INDUSTRY 

In  Impact  Acceleration  Stress :  Proceedings  of  a  Symposium  With  a  Comprehen- 
s ive  Chronological  Bibliography.  National  Academy  of  Sciences,  National 
Research  Council,  Publication  No.  977,  pp.  83-119 

ABSTRACT:  A  survey  of  impact  studies  of  the  United  States  aerospace  industry 
indicated  the  following  needs:  (1)  Further  animal  studies  and  experiments. 
Including  a  com|>rehenslve  study  of  comparative  anatomy  and  tissue  strength, 
to  obtain  valid  endpoint  data  without  the  use  of  human  subjects.  Present 
human  end. olnt  data  In  the  impact  regime  is  too  sparse  to  be  of  statistical 
significance.  [2}  Studies  to  determine  tolerance  to  complex  accelerations. 
Including  abrupi:  pulses  super-imposed  on  sustained  acceleration.  (3)  Intensive 
analytical  stud.es  to  evolve  usable  mathematical  techniques  in  order  to  facili¬ 
tate  design  and  reduce  long,  costly  tea t -programs . 
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Holcomb,  G.  A.  1962  ABRUPT  IMPACT  ACCELERATION  STRESS  -  DO  WE  KNOW  MAN'S 
LIMITATIObS?  (Paper,  33id  Annual  Meeting  of  the  Aerospace  Medical  Assoc. 
9-12  April  1962,  Atlantic  City,  N.  J.) 


ABSTRACT:  Until  the  advent  of  space  and  capsule  systems,  man  has  been  returned 
to  earth  after  egress  from  a  prime  flight  vehicle  by  means  of  a  personal  para¬ 
chute.  Touchdown  velocities  by  this  means  are  18-20  FPS  and  man  is  able  to  use 


bis  legs  to  attenuate  impact.  However,  space  or  atmospheric  capsules,  which  retain 
san  inside  until  impact  on  the  earth,  eliminate  these  "shock  absorbers."  To 
assess  this  configuration  in  terms  of  human  tolerability,  over  150  biological 
impact  tests  have  been  performed  using  subjects  placed  in  a  supine  position  inside 
a  capsule  system  and  subjected  to  impact  on  various  surfaces  including  hard  dirt, 
water,  and  concrete.  Human,  black  bear,  and  chimpanzee  subjects  were  used. 

The  implications  from  these  experiments,  together  with  an  analysis  of  other  data, 
are  that  man  can  probably  toleratd  impact  velocities  of  40  FPS  or  higher  when 
in  a  supine  position  and  ppoperly  harnessed.  Biological  experiments  have  also 
shown  accel<.rations  of  over  90.G's  (as  recorded  on  the  capsule)  to  be  tolerable. 
Further  implications  are  that  the  design  of  capsule  landing  systems  may 
possibly  be  simplified  to  take  greater  advantage  of  man's  tolerance,  thus 

increasing  the  payload.  (Aerospace  Medicine  33(3): 363,  March  1962) 
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Holcomb,  G.  A.  1962  B-58  CAPSULE  DROP  TESTS  FROM  STANLEY  MONORAIL 

(Stanley  Aviation  Corp . ,  Denver,  Colo.)  Mo.  1376,  10  May  1962 
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Holcomb,  G.A.  &  M.  Huheey  1962  A  MINIMAL  COMPRESSION  FILiCTURE  OF  T-3  AS  A 
RESULT  OF  IMPACT. 

In  Impact  Acceleration  Stress :  Proceedings  of  a  Symposium  With  a  Comprehen¬ 
sive  Chronological  Bibliography.  National  Academy  of  Sciences,  National 
Research  Council,  Publication  Mo.  977,  pp.  191-194 

ABSTRACT:  A  22-year  old  male  subject  performed  four  drop  tests.  There  were  two 
water  drops  and  two  dirt  drops.  The  only  effects  from  the  water  drops  were  two 
sull  non-tender  bruises  on  the  right  thigh  and  right  groin.  The  medical  examina¬ 
tion  after  the  first  dirt  arop  was  negative  throughout.  However,  x-rays  of  the 
dorsal  spine  AP  and  lateral  established  the  fact  that  the  subject  suffered  a 
compression  fracture  of  the  D-3  with  loss  in  height  of  the  centrum  amounting  to 
about  4bb.  Several  possibilities  of  the  cause  of  the  fracture  are  stated. 


2,575 

Holden,  G.R.,  J.R.  Smith,  &  H.A.  Smedal  1961  PHYSIOLOGICAL  INSTRUMENTATION 
SYSTEMS  FOR  MEASURING  PILOT  RESPONSE  TO  STRESS  AT  HIGH  G  AND  ZERO  G. 
(Paper,  32nd  Annual  Meeting,  Aerospace  Medical  Assoc.,  24-27  April  1961, 
Chicago,  Ill.) 

ABSTRACT:  A.i  airborne  physiological  Instrument  system  reported  in  NASA  TN 
D-351  has  been  modified  and  additional  tests  have  been  made  in  the  University 
of  Southern  California  and  AMAL  centrifuges  and  in  an  F-104B  airplane.  These 
tests  covered  various  levels  of  acceleration  from  zero  to  8  g.  The  measure- 
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merits  made  were,  in  part:  EC6,  blood  pressure,  pulse  wave,  respiration  rate 
and  volume,  and  carbon  dioxide  content  of  expired  air  T!.c  dc’-a  fiwit'  •  iniee* 
lead  electrocardiograph  were  recorded,  using  a  unique  balance  transistor  am¬ 
plifier.  Systolic  and  diastolic  blood  pressures  were  measured  using  an  auto¬ 
matic  sequencing  occluding  arm  cuff  and  microphone  stethoscope.  Pulse  wave 
on  the  wrist  was  obtained  with  a  vasochromograph  and  a.c.  amplifier.  Several 
methods  trere  used  to  measure  respiration  rate,  and  respiration  volume  was 
measured  with  ?  wedge  spirometer.  The  expired  air  was  analyzed  for  CO2  content 
with  a  very  much  modified  Bechman  LB-l  gas  analyzer.  The  quanitative  effects 
of  short  term  periods  of  zero  g  on  pilot  control  performance  were  determined 
by  measuring  the  tracking  accuracy,  the  equivalent  analytical  transfer  function 
and  the . physiological  condition  of  a  subject  in  the  rear  seat  of  an  F-IOAB 
airplane  being  flown  in  a  60-80  second  zero  g  trajectory.  A  tracking  task 
played  back  from  a  tape  recorder  was  presented  to  the  subject  on  an  oscillo¬ 
scope.  The  subject  used  a  sidearm  controller  to  attempt  to  wipe  out  his 
tracking  error.  A  small  airborne  analog  computer  computed  the  simulated 
airplane's  response  to  the  control  motion  and  changed  the  tracking  display 
accordingly.  The  experiment  was  repeated  and  thus  affords  a  direct  compari¬ 
son  witha  study  of  pilot  control  behavior  previously  conducted  on  ground- 
based  simulator  and  centrifuge.  (J.  Aerospace  Med.  32(3):23S,  March  1961) 
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Holleman,  E.C.,  N.S.  Armstrong  and  W.H.  Andrews  1960  UTILIZATION  OF  THE 
PILOT  IN  THE  LAUNCH  AND  INJECTION  OF  A  MULTISTAGE  ORBITED  VEHICLE. 
(Paper  presented  at  IAS  28th  annual  meeting,  25-27  Jan  1960,  New  York) 
Preprint  no.  60-16 


ABSTRACT:  The  capacity  of  human  pilots  to  control  the  launch  of  typical  multi¬ 
stage  vehicles  was  investigated  under  varying  conditions  of  vehicle  damping 
and  stability  by  fixed-base  and  centrifuge  simulators.  The  control  task  was 
found  to  be  well  within  the  capability  of  human  pilots  at  accelerations  up  to 
15  g.  With  a  good  support  system  the  prime  physiologic  effect  of  the  accelera¬ 
tion  environment  was  a  loss  in  peripheral  vision.  The  effect  was  not  serious 
below  9  g,  and  was  confined  within  control  limits  at  accelerations  of  12-14 
g  by  prebreathing  of  100  per  cent  oxygen.  Use  of  the  pressure  suit  had  little 
detrimental  effect  on  performance.  It  in  suggested  that  full  pilot  cont.ol 
of  space  vehicles  throughout  the  launching  procedure  would  provide  the  most 
advantageous  condition  for  effective  response  to  emergency  situations. 
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Holling,  H.E.  1950  TRAVEL  SICKNESS 
Practitioner.  164:  276 
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Holllf,  J.  H..  G.  E.  Rice,  &  R.  D.  Engstrend  1960  EFFECTS  OF  ACCELERATION 
FORCES  ON  MAZE  BEHAVIOR  OF  THE  WHITE  RAT.  Psychol.  Rept.  6:185-186 
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Hollister.  N.  R..  R.  Friede,  et  el.  1958  BIOPHYSICS  OF  CONCUSSION. 

(Wright  Air  Oavelopment  Ctr.,  Wright -Patterson  AFB,  Ohio)  WADC  TR  58-193; 
ASTIA  AD-203  385 

ABSTRACT:  Methods  were  developed  for  effecting  a  reproducible  experimental  con¬ 
cussion.  Three  principal  factors  thought  to  cause  concussion  were  studied:  (1) 
rapid  deceleration,  (2)  total  force  Imparted  to  the  skull,  and  (3)  stretch  of  the 
cervical  region.  A  test  drop  rig  was  developed  and  Instrumentation  was  used  to 
measure  the  various  force  vectors.  The  following  conclusions  were  drawn:  (1) 
total  force  applied  to  the  skull  Is  not  a  factor  In  cpncusslon  under  the  test 
conditions;  (2)  acceleration  concussion  Is  hot  a  factor  under  the  test  conditions; 
and  (3)  stretch  of  the  cat's  neck  or  some  unknown  factor,  which  can  be  altered  by 
applying  a  muscle-tetanlzlng  current,  accounts  for  the  concussion  produced. 
Neurohlstopathologlcal  studies  were  carried  out  and  discussed.  (AUTHOR) 
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Holme,  T. 


1961  [HORIZONTAL -ROTOR  CENTRIFUGF.  CONSTRUCTION  REPORT] 


SEE  Karollnska  Institutet 
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Holmes,  B.  1962  MANNED  SPACE  FLIGHT. 

AI8S  Bulletin  12(5):56-59,  Oct.  1962. 


ABSTRACT:  Four  National  Aeronautics  and  Space  Administration  programs.  Mercury 
one-day  missions,  Gemini,  and  Apollo,  are  discussed  together  with  expected 
problem  areas.  The  final  phases  of  the  Mercury  program  (orbital  flight  of  short 
duration)  are  Intended  to  amplify  and  expand  the  basic  data  obtained  during  the 
Glenn  and  Carpenter  flights.  The  one-day  missions  program  will  extend  the  time 
of  weightlessness  and  allow  further  assessment  of  the  physiological  effects  of 
this  phenomenon.  This  extension  is  of  prime  importa'.ice  since  during  the  lunar 
mission  the  astronauts  will  be  weightless  for  some  five  da>'s .  The  Gemini  pro¬ 
gram  will  extend  capability  to  orbital  flight  for  two  men  for  approximately 
10  days.  Aims  of  Lhis  program  are  to  develop  rendezvous  techniques  and  gain 
further  insight  on  the  effect  of  prolonged  weightlessness.  The  fourth  major 
program.  Project  Apollo,  will  be  the  logical  culmination  of  the  previous  three 
programs.  It  is  aimed  at  landing  men  on  the  Moon  and  returning  them  to  Earth. 
The  problems  raised  by  these  programs  are  not  insurmountable,  and  many  of  them 
can  be  recognized  far  enough  in  advance  to  perform  the  research  and  development 
necessary  to  solve  them. 
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Bolsopple,  J.Q.,  1923  SOME  EFFECTS  OF  DURATION  AND  DIRECTION  OF  ROTATION 

(Xt  POST -ROTATION  NYSTAGMUS.  J.  Comp.  Psychol.  3;  85-100 
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Holsopple,  J.  Q.  1924  aN  EXPLANATION  FOR  THE  UNEQUAL  REDIKTHON  IN 

POST-ROTATION  NYSTAGMUS  FOLLOWING  ROTATION  PRACTICE  IN  ONLY  ONE  DIRECTION. 
J.  Comp.  Psychol.  4:185-193 
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Holsopple,  J.  Q.  1929  SPACE  AND  THE  NON -AUDITORY  LABYRINTH. 

In  The  Foundation  of  Experimental  Psychology  (Worchester.  Mass.:  Clark 

Univ.  Press).  414-433. 

ABSTRACT:  There  is  a  perception  of  space  which  cannot  be  explained  in  terms  of 
sensory  data  without  using  the  vestilnule.  In  normal  life  vestibular  experience 
seems  dependent  upon  spatial  factors,  but  it  is  not  necessarily  any  more  so 
than  any  other  experience.  The  characteristics  of  the  perceptions  which  follow 
vestibular  stimulation  are  practically  unknown.  The  stimulus  for  the  receptor 
is  an  angular  acceleration  around  any  one  of  the  bodily  axes.  The  receptor 
mechanism  consists  of  the  vestibule  and  the  semi-circular  canals.  Their 
stimulation  results  in  changes  of  tonicity  of  antagonistic  muscles,  which  shows 
itself  especially  in  connection  with  nystagmus  and  past-pointing,  but  is  general 
as  shown  by  nausea  and  inability  to  balance  oneself.  Practice  will  modify  the 
vestibular  response.  Some  of  the  difficulties  and  possibilities  in  vestibular 
research  are  enumerated. 
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Holt,  J.P.  1942  THE  EFFECT  OF  CENTRIFUGAL  FORCE  ON  THE  CAROTID  BLOOD 

PRESSURE  OF  DOGS  AND  THE  USE  OF  A  WATER  SUIT  IN  MODIFYING  THIS  EFFECT. 
(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  No.  63,  11  Aug.  1942. 

ABSTRACT:  Normal  healthy  dogs  with  a  resting  blood  pressure  of  150-160  mm  Hg 
were  placed  under  sodium  barbital  anaesthesia,  their  tracheas  cannulated,  the 
carotid  arteries  exposed  and  blood  pressure  recorded  directly.  They  were  placed 
on  a  7.15  ft.  radius  centrifuge  and  subjected  to  various  values  of  "g"  of  from 
30  seconds  to  10  minutes . 

Between  4.28  and  5.63  "g",  if  the  dogs  were  centrifuged  unprotected,  in  an  empty 
plethysmpgraph,  or  in  a  loose  canvas  suit,  blood  pressure  fell  98X  of  its  original 
value.  If  the  dogs  were  protected  by  a  water  filled  plethysmograp>h  or  a  canvas 

suit  containing  a  water  filled  abdominal  bladder  and  tubes  down  the  hind  legs, - 

blood  pressure  fell  only  44X  at  Che  sane  value  of  "g". 
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Holtennann,  H.  1956  GEDANKEN  2UR  SEEKRAinCHEIT  UNO  ERFAHRUNGEN  MIT  EINIGEN 
KEUEREN  BEHANDLUNGSMETHODEN .  (REFLECTIONS  ON  SEA-SICKNESS  AND  EXPERIENCES 
WITH  SCWE  NEW  THREATMENT  METHODS)  Wnchener  medizinische  Wochenschrif t  (Mun- 
chen)  98(7): 229-231,  17  Feb.  1956 

ABSTRACT:  A  report  is  given  on  susceptibility  to  seasickness,  the  incidence  of 
%ihich  is  estimated  at  90Z.  Habituation  to  the  conditions  at  sea  does  not  develop 
in  5-101  of  the  subjects.  The  symptoms  generally  occur  in  a  certain  sequence. 

There  appear  to  be  two  different  kinds  of  seasickness:  (1)  the  well-known  form 
with  nausea  and  vomiting,  and  (2)  instead  of  these  symptoms  a  severe  headache. 

Both  kinds  are  attributed  to  differential  irritability  of  the  cerebral  nuclei. 

The  etiological  causes  of  seasickness  are  outlined  and  fear  is  considered  an  impor¬ 
tant  factor.  Several  therapeutic  measures  are  discussed.  Administration  of 
Nestargel  was  tried  as  a  supplementary  medication.  Its  effects  are  based  on  its 
thickening  action  on  the  stomach  contents.  After  its  administration  vomiting  was 
reduced.  Megaphen  has  been  effective  in  cases  confined  to  bed.  The  beneficial 
effect  of  Benadon  (vitamin  B^)  was  confirmed,  particularly  when  administered  by 
suppositories.  Its  harmlessness  and  lack  of  side-effects  are  emphasized.  (AUTHOR) 
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Hood,  J.D.,  &  C.R.  Pfaltz  1954  OBSERVATIONS  UPON  THE  EFFECTS  OF  REPEATED 
STDflJlATICW  UPON  ROTATIONAL  AND  CALORIC  NYSTAGMUS. 

J.  Physiol.  124:130-144 


ABSTRACT:  Nystagmic  responses  in  rabbits  subjected  to  repeated  angular 
accelerations  of  low  intensity  (50/sec.2  for  a  period  of  10  sec.  followed  by 
•  P^rio*!  rotation  at  constant  velocity  for  60  sec.)  underwent  a  marked 
decline  which  was  dependent  upon  the  number  of  stimuli  applied.  This  response 
decline  (R.D.)  phenomenon  was  unaccomparied  by  any  change  in  the  latent  period 
of  the  nystagmic  response.  The  mechanism  of  the  R.D.  phenomenon  is  thought  to 
•Hied  with  habituation,  wherein  innate  responses  of  the  central  nervous 
system  to  certain  relatively  simple  stimuli,  especially  those  of  potential  v.lue 
as  warnings  of  danger,  wane  as  the  stimuli  continue  for  a  long  period  without 
unfavorable  results.  The  nystagmic  responses  to  repeated  monaural  caloric 
stimuli  (a  flow  of  water  at  temperature  of  25°  C.  for  10  sec.  into, the  ear)  did 
not  undergo  any  significant  decline,  and  the  physiological  Independence  of 
responses  to  rotational  and  caloric  stimuli  is  discussed. 
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Hook,  R.E.,  A.M.  Adair  and  J.W.  Spretnak  I960  AN  INVESTIGATION  OF  THE 
CENTRIFUGAL  FORCE  LOADING  METHOD  OF  CREEP  TESTING 
(Wright  Air  Development  Center,  Wright-Patterson  Air  Force  Base,  Ohio) 

WADC  TR-59-779,  Proj.  7021,  Task  70627,  .March  1960,  ASTIA  AD  236657 

ABSTRACT:  A  centrifugal  force  loading  creep  testing  machine  was  designed, 
constructed,  and  tested.  Creep  data  were  obtained  for  electrolytic  tough - 
pitch  copper  and  evaluated.  Binary  Ni>Al  alloys  demonstrate  the  usefulness  of 
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thl*  machine  for  obtaining  relative  creep  strength  data. 

The  data  on  copper  reveals  that  the  specimen  grain  size  has  a  bearing  on 
the  degree  of  dispersion.  A  smaller  degree  of  dispersioa  was  associated  with 
a  smaller  grain  size.  Heat-treated  and  prepared  identically,  specimens  from 
different  rods  exhibited  a  significant  variation  in  creep  behavior.  This  variation 
was  attributed  to  small  differences  in  metallurgical  structure,  probably  due 
to  prior  thermal  and  mechanical  history. 

Tests  on  binary  Ni-Al  alloys  revealed  significant  creep  strength  differences. 
Considerable  scatter  of  the  data  for  each  alloy  did  not  affect  the  determination 
of  the  relative  creep  strengths. 

The  centrifugal  force  loading  method  of  creep  testing  provides  an  inexpensive 
evaluation  of  relative  creep  strengths  of  materials. 
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Hooker,  D.R.  1924  THE  PHYSIOLOGICAL  EFFECTS  OF  AIR  CONCUSSION  Amer.  J. 
Physiol.  67:219-274. 
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Hooker,  G.V.,  M.H.  Duffner,  A.S.  Dann  &  O.C.  Yates  1961  AIR  FORCE  SCIENTIFIC 
RESEARCH  BIBLIOGRAPHY  1950  -  1956.  VOLUME  I. 

(USAF  Office  of  Scientific  Research,  Washington,  D.C.) 

AFOSR  700,  ASTIA  AD  265  450. 

ABSTRACT:  This  blbliogra:‘'y  Includes  abstracts  of  technical  notes,  technical 
reports,  journal  articles,  books,  symposium  proceedings,  and  monographs  produced 
and  pubHshed  by  scientists  supported  in  whole  or  in  part  by  Che  Air  Force 
Office  of  Scientific  Research  for  the  period  1954  through  1956,  plus  earlier 
reports  back  through  1950.  These  abstracts  are  multidisciplinary  covering 
physics,  chemistry,  engineering  sciences  (subserving  mechanics  and  propulsion}, 
life  sciences  (biological,  behavioral),  and  mathematics.  The  arrangement 
provides  a  rough  subject  grouping  with  the  detailed  subject  index  leading  into 
clusters  of  like  reports.  Several  indices  are  included.  (Tufts) 
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Hoover,  G.N.  &  F.R.  Johanson  1960  PROBLEMS  IN  INSTRUMENTATION  FOR  DYNAMIC 
SUBJECTS 

Proc .  National  Electronics  Conf .  16:  659-671,  1960 
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Horak,  J.  1960  RECENT  DEVELOPMENTS  IN  AVIATION  MEDICINE 

Abstract:  South  African  Medical  J.  (Cape  Town)  34(28): 582,  9  July  1960 


ABSTRACT:  A  sunanary  is  given  of  a  paper  presented  at  the  Staff  Scientific  Meet¬ 
ing  of  the  South  African  Institute  for  Medical  Research,  held  at  Johannesburg, 
on  March  8,  1960.  The  paper  dealt  with  three  important  factors  affecting  space 
flight:  (1)  the  physical  environment  of  space,  (2)  speed  and  space  vehicles  in 

relation  to  linear,  angular,  and  radial  acceleration;  and  (3)  distances  space 
ships  will  ttavel  over  and  away  from  the  earth.  The  medical  problems  of  space 
flight  were  discussed,  including  weightlessness,  spatial  disorientation,  and  the 
"break-off"  phenomenon,  and  devices  to  preserve  the  normal  physiological  environ¬ 
ment  were  outlined.  (South  African  Medical  J .  (Cape  Tow)  34(28):  582,  9  July  1960p 
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Horak,  J.  1960  SPACE  MEDICINE. 

South  African  Med.  J.  (Cape  Tow)  34(53) :  1 117-1122 ,  31  Dec.  1960 


ABSTRACT:  Current  space  travel  may  be  classified  as  being  in  a  phase  of 
global  space-equivalent  flight,  as  defined  by  the  combined  factors  of  the 
physiological  and  mechanical  properties  of  the  space  environment,  the  speeds 
attained  in  space  flight,  and  the  distances  rockets  travel  over  and  away  from 
the  earth.  The  attendant  medical  problems  are  basically  those  of, high  altitude 
flight  as  we  know  it  today,  and  most  of  the  problems  involved  in  true  space 
flight  are  encountered  in  the  stage  of  global  space-equivalent  flight. 
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Horn,  1318  BESGKREIBL1C  DER  IN  DER  IRRENANSTALT  DES  KONIGLICHEN 

CHARITEKRAXKENKAUSES  ZU  BERLIN  GEBRAUCHLICHEN  DREHMASCHINEN ,  IHRER 
WIRKUND  UN’D  ANWE.’DL'NG  BEI  GEISTESKRANKEN  (DESCRIPTION  OF  THE  ROTATION 
MACHINE  USED  IN  THE  INSANE  ASSTLUM  OF  THE  ROYAL  CHARITY  HOSPITAL  IN 
■  BERLIN,  ITS  WORKING  AND  USE  WITH  MENTALLY  ILL. 

Nasses  Z.  Psveh.  Ae rtze  1:219-230 

ABSTRACT:  At  the  beginning  of  the  19th  century,  in  the  psychiatric  clinic 
of  the  Charite  Hospital  in  Berlin,  a  centrifuge  of  quite  large  dimensions 
and  efficiency  was  used  in  the  treatment  of  patients  suffering  from  mental 
disease.  Its  diameter  was  aprox.  13.12  ft.  and  at  40-50  rpm  it  produced  up 
to  5  g  at  the  periphery.  Patients  being  tested  on  this  machine  were  observed 
and  physcians  recorded  for ^he  first  time  the  marked  effects  of  centrifugal 
forces  on  circulation  and  respiration  (changes  in  respir  ation,  heart  rate, 
and  blood  distribution  ). 
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Horowitz,  N.H.  1962  BIOLOGY  IN  SPACE 
Federa  ion  Proceedings.  21(4,  part  I):  687*691,  July-Aug.  1962 

ABSTRACT:  Biology  is  involved  in  the  national  space  program  in  three  princip''^* 
areas:  (1)  in  the  roan-in-space  effort;  (2)  in  the  investigation  of  the  biological 

effects  of  the  space  environment;  and  (3)  in  the  search  for  extraterrestrial 
life.  Mars',  and  possibly  Venus,  is  sufficiently  similar  to  the  Earth  to  provide 
a  test  of  the  idea  that  life  arises  wherever  conditions  exist  for  the  synthesis 
and  evolution  of  organic  compounds.  Experiments  (ultraviolet  and  infrared 
spectroscopy  of  surface  atmospheres,  landing  vehicle  experiments  with  television 
photography,  microscopy,  etc.)  currently  considered  for  investigating  the  biology 
of  Mars  are  discussed.  Sterilization  of  all  spacecraft  landing  on  the  Moon  or 
planets  and  the  possibility  of  back-contamination  are  reviewed,  along  with  the 
evidence  for  possible  life  in  meteorites. 
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Horvath,  S.M.  and  W.B.  Shelley  1946  E.XPERIMENTAL  STUDY  OP  AIR  BLAST  INJURIES 
Bull.  U.S .  Army  Med.  Dept.  6:761-770 
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Hosken,  Bobbie  1959  ENGINEERING  PSYCHOLOGY  BRANCH  BIBLIOGRAPHY 

(U.S.  Naval  Research  Laboratory,  Washington,  D.C.)August  1959.  ASTIA  AD  226398 

ABSTRACT:  This  bibliography  is  a  revision  to  date  of  the  bibliography  compiled 
by  Daniel  Fallon,  July  1957.  All  unc la.ssif led  reports  issued  by  the  Engineering 
Psychology  Branch  between  its  founding  on  October  1,  1945,  and  the  present 
are  listed  in  chronological  order. 
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Houbolt,  J.C.  &  S.A,  Batterson  1960  SOME  LANDING  STUDIES  PERTINENT  TO 

GLIDER-REENTRY  VEHICLES  (Langley  Research  Center,  Langley  Station, Va.) 

NASA  Technical  Note  D-448,  Atig.  1960,  N62-71022  ,  ASTIA  AD  241  615 

ABSTRACT:  The  results  presented  may  serve  as  guidelines  for  consideration  of 

landing  problems  of  glider-reentry  configurations.  The  effect  of  the  initial 
conditions  of  sinking  velocity,  angle  of  attack,  and  pitch  rate  on  impact 
severity  and  the  effect  of  locating  the  rear  gear  in  various  positions  are 
discussed.  Some  information  in  Included  regarding  the  influence  of  landing- 
gear  location  on  effective  masses.  Preliminary  experimental  results  on  the 
slide-out  phase  of  landing  include  sliding  and  rolling  friction  coefficients 
that  have  been  determined  Trom  tests  of  various  skids  and  all-metal  wheels. 
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Howard,  L.P.  1962  THE  ORIGIN  OF  BLACK-OUT. 

In  Amand  Mercier,  ed.  Visual  Problems  In  Aviation  Medicine 

(New  York:  The  Macmillan  Company,  1962)  Pp.  71-77 

ABSTRACT:  This  paper  presents  the  results  of  e  number  of  approaches  to  the 
problem  of  the  origin  and  site  of  black-out.  During  tests  it  was  found  that 
subjects  undergoing  accelerations  well  above  their  black-out  thresholds  can 
perceive  light  if  the  stimulus  is  sufficiently  strong.  The  apparent  brightless 
of  successive  stimuli  decreases,  and  vision  is  finally  lost.  The  time-course 
of  the  phenomena,  the  conditions  under  which  they  occur,  point  to  a  reserve  of 
function  in  the  anaemic  retina.  The  decrement  and  final  loss  of  vision  under 
these  conditions  is  due  to  a  failure  of  transmission  of  nervous  impulses.  The 
direct  pupillary  reflex  may  outlast  via’on.  There  is  no  detectable  difference 
between  pressure  blindness  and  the  black-out  of  acceleration.  The  site  of  the 
disturbance  of  function  is  within  the  retina  but  beyond  the  point  where  visual 
and  reflex  pathways  diverge. 
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Howard,  P.,  &  G.  H.  Byford  1956  THRESHOLD  DETERMINATION  TECHNIQUES  ON  THE 
HUMAN  CENTRIR’GE.  (RAF  Institute  of  Aviation  Medicine,  Farnborough 
England)  FPRC  Memo  75,  Sept.  1956 

ABSTRACT:  In  an  endeavour  to  find  a  more  satisfactory  solution  to  the  problem 

of  determining  g  thresholds,  experiments  with  several  visual  rrethods  have  been 
carried  out  in  this  laboratory;  e.g.  colour  vision,  and  brightness  or  contrast 
discrimination,  and  one  which  appears  to  offer  considerable  promise  is  briefly 
described  in  this  interim  report. 

In  the  experiments  carried  out  so  far,  it  appears  that  the  loss  of  a  central 
target  lamp,  at  an  intensity  of  between  0.2  and  0.8  log.  units  above  the  visual 
threshold,  provides  a  more  satisfactory  measurement  of  g  threshold  than  any 
other  system  so  far  tried. 

The  two  important  practical  differences  between  the  peripheral  lights 
system  and  that  suggested  here  are  (a)  the  end-point  is  considerably  more 
clear-cut,  and  (b)  the  threshold  determined  is  some  0.5  to  1.5  g  below  that 
obtained  by  other  methods,  resulting  in  increased  safety  and  in  decreased  strain 
on  the  subject.  The  lamp  intensity  can  be  so  chosen  that  if,  after  the  disappear- 
ance  of  the  target,  the  goggles  are  lifted,  vision  is  normal  -  a  convincing 
demonstration  that  loss  of  central  vision  can  be  employed  with  safety 
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Jioward__P^ _ 1957  THE  TECHNIQUE  OF  THRESHOLD  DETERMINATION  ON  THE  HLTiAN 

CENTRIFUGE.  (Communication  to  the  Second  European  Cbhg r e s s“6 f ~AvTa t ioh 
M’dicine,  Stockholm.) 
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Howard,  P.  and  J.S.  Garrow  1958  CHANGE  IN  VASCULAR  RESISTANCE  OF  THE  FOREARM 
AND  HAND  DURING  RADIAL  ACCELERATION. 

J.  Physiol.  143:83P-84P 


ABSTRACT:  Measurements  of  blood  flow  in  the  forearm  have  been  made  on  the  human 
centrifuge  using  the  mercury-in-rubber  strain  g,.uge  method  or  Whitney  (1949). 
Vascular  resistance  has  been  estimated  by  the  arterial  'run-off'  method  recently 
reported  (H^tyter  &  Sharpey-Schafer ,  1958).  During  radial  acceleration,  blood 
flow  through  the  forearm  segment  diminishes  out  of  proportion  to  the  fall  in 
arterial  blood  pressure,  and  the  'run-off  inde^  rises.  The  vascular  resistance 
in  the  hand  also  increases. 
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Howard,  P.  1959  CHANGES  IN  THE  CARDIAC  OUTPUT  DURING  POSITIVE  RADIAL 
ACCELERATION. 

(Paper,  Proceedings  of  the  Physiological  Society,  Physiology  Institute, 
Newport  Road,  Cardiff,  17-18  April  1959). 

ABSTRACT:  It  is  known  that  positive  radial  acceleration  (centrifugal  force 
acting  in  the  head-to-foot  direction)  produces  profound  changes  in  the  dynamics 
of  the  circulation.  The  output  of  the  heart  is  likely  to  be  affected  by  these 
changes  but  hitherto  no  experimental  confirmation  of  this  assumption  has  been 
presented. 

The  direct  Pick  method  was  used  to  determine  the  cardiac  output  in  two  subjects. 

A  polythene  catheter  was  inserted  into  the  right  atrium  via  an  antecubital  vein; 
its  position  being  confirmed  by  examination  of  the  pressure  wave  form.  The 
subject  lay  supine  on  the  end  of  the  human  centrifuge,  with  the  legs  extended. 

Gas  and  blood  samples  were  analysed  by  the  Haldane  and  Van  Slyke  methods,  respec¬ 
tively,  and  from  the  results  the  oxygen  consumption  and  cardiac  output  were 
calculated. 

At  2  g  the  output  was  reduced  to  approximately  68Z  of  the  resting  value,  and  at 
2.4  g  it  fell  to  about  60%.  Because  of  the  concomitant  increase  in  heart  rate 
the  changes  in  stroke  volume  were  greater  sti’l.  In, both  cases  the  oxygen 
consumption  rose  by  about  one-third  during  the  typosure. 

These  results  may  be  compared  with  those  obtained  after  tipping  from  the  horizontal 
to  the  erect  posture  (equivalent  to  a  radial  acceleration  of  1  g)  which  produces 
an  average  decrease  of  cardiac  output  of  25X.  (J.  Physiol.  (London)  l47(Pt.  2); 

49-50P,  2  Sept.  1959) 
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Howard,  P.  1959  CHANGES  IN  PERIPHERAL  VASCULAR  RESISTANCE  DURING  RADIAL 
ACCELERATION.  (Paper,  Meeting  of  Aero  Medical  Association,  Statler 
Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  Simultaneous  measurements  of  arterial  blood  pressure  and  of  blood 
flow  through  a  forearm  segment  have  been  used  to  calculate  the  peripheral  vascu¬ 
lar  resistance  during  exposure  to  2G  and  3G  on  the  human  centrifuge.  Vaso¬ 
constriction  has  been  demonstrated  with  subsequent  vasodilation  when  the  stress 
is  removed.  The  method  used  has  some  disadvantages.  It  requires  a  long  exi>osure 
to  the  acceleration  (5-10  minutes),  and  cannot  be  employed  in  studies  of  negative 
G.  A  simple  method  of  assessing  changes  in  vasomotor  tone,  depending  upon  the 
rate  of  decline  of  pressure  in  an  occluded  artery,  has  been  used  to  extend  the 
work.  It  has  been  found  that  the  vasoconstriction  increases  progressively  up  to 
8  G,  which  was  the  highest  value  employed.  With  negative  G,  a  decrease  in  vas¬ 
cular  resistance  occurs,  which  is  like%rise  proportional  to  the  level  of  accelera¬ 
tion.  (J.  Aviation  Med.  30(3): 188,  March  1959) 
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Howard,  P.  1959  PHYSIOLOGICAL  RESEARCH  ON  THE  HUMAN  CENTRIFUGE. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough,  England;  North  Atlantic 
Treaty  Organization,  Advisory  Group  for  Aeronautical  Research  &  Development; 
Aero-Medical  Panel,  Aachen,  Germany)  Sept.  1959 
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Howard,  P.  and  M.  K.  Browne  1959  SOME  OBSERVATIONS  ON  THE  EEG  DURING 
CENTRIFUGAL  ACCELERATION. 

(International  EEG  Congress,  Marseilles,  1959) 
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Howard,  P.  and  F.  Latham  1959  fCCHANISMS  OF  INJURY  DURING  WHOLE  BODY 
DECELERATION.  ' 

(RAF  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Memo.  100 
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Howard,  P.  and  C.  P.  McEvedy  1959  THE  EEG  AND  BLACKOUT. 
(IVth  European  Congress  of  Aviation  Med,,  Rome,  1959) 


-  785 
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Howard,  P.  and  M.  K.  Browne  1960  A  STIXDT  OF  ONCORSCIOUSNESS  ON  THE  HOMAN 
CENTRIFUGE. 

Proc.  Roy,  Soc,  Med.  53:99-100,  Feb.  1960. 
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Howard.  P.  1961  PHYSIOLOGICAL  PROBLEMS  OF  SPACE  FUGUT. 

New  Scientist  (London)  10(231) : 106-108.  April  1961. 


ABSTRACT:  This  is  a  presentation  of  the  problems  of  acceleration,  deceleration, 
and  weightlessness  during  space  flight.  Centrifuge  studies  have  been,  the 
source  of  most  acceleration  studies.  Controlled  parabolic  flight  studies  in 
which  the  weightless  state  was  sustained  for  about  forty  seconds  have  yielded 
information  on  feeding,  drinking  and  excreting  waste  products  during  weightless¬ 
ness  and  the  effects  of  the  weightless  state  on  the  nervous  system.  Because  ^ 

deceleration  and  acceleration  have  the  same  properties,  the  same  precautions 
must  be  taken  to  avoid  exceeding  the  limits  of  tolerance.  Deceleration  limits 
during  re-entry  is  discussed. 
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Howard,  P.  1963  ACCELERATION  RESEARCH  AND  AEROSPACE  MEDICINE. 
Med.  J.  Aust.lt 425-42 7.  23  .March  1963. 
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Howard,  1.  P.  &  W.  P.  Templeton  1963  A  CRITICAL  NOTE  ON  THE  DSE  OF  THE 
HUMAN  CENTRIFUGE. 

Amer.  J.  Phvsiol.  76:150-152,  March  1963. 
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Howarth,  C.  I.  1956  THE  TIME  COURSE  OF  PRESSURE  BLINDNESS. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  No.  968; 

ASTIA  AD-112  721 

ABSTRACT:  When  pressure  is  applied  to  thi;  eyeball  in  excess  of  120  nm.  Hg,  vision 
decreases  progressively  from  the  periphery  of  tt  ■*  visual  field  until  finally  the  eye 
becomes  blind.  Three  possible  causes  of  the  restriction  of  peripheral  vision 
during  retinal  ischaemia  are  suggested:  the  higher  sensitivity  of  the  fovea;  a 
possible  storeage  of  oxygen  in  the  macular  pigment;  and  the  greater  effectiveness 
of  a  minimal  blood  flow  around  the  optic  disc  and  along  the  course  of  the  main 
retinal  arteries.  It  has  been  shown  that  the  last  area  of  the  retina  to  remain 
active  during  ischaemia  lies  between  the  fovea  and  the  optic  disc  so  that  nc  one 
of  these  can  be  the  single  explanation  of  the  form  of  the  restricted  visual  field. 
Since  foveal  vision  is  not  so  insensitive  to  ischaestia  as  has  been  assumed,  it  is 
suggested  that  it  say  provide  the  most  sensitive  tests  of  aircrew  g  thresholds. 
(AUTHOR) 
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How«,  J.  T.  1962  THEORY  OF  HIGH-SPEED-IMPACT  ATTENUATION  BY  GAS  BAGS. 

(Katioiuil  Aeronautics  and  Space  Administration,  Washington,  D.  C.)  Technical 
note  D-1298,  April  1962.  ASTIA  AD  274  588. 

ABSTRACT:  A  theory  is  developed  for  the  one -dimensional  motion  of  a  cylindrical 
gas  bag  used  as  an  impact  cushion.  The  effect  of  shock  waves  in  the  gas  as 
well  as  stress  in  the  bag  skin  is  considered.  The  applicability  of  the  theory 
to  landings  both  in  an  atmosphere  and  on  the  moon  is  discussed  and  the  regime 
of  validity  of  the  theory  is  presented.  The  use  of  a  series  expansion  for  com¬ 
puting  shock-wave  properties  in  the  analysis,  the  strong  shock  approximation, 
and  the  exact  shock  relations  are  compared  and  discussed.  The  regime  of  physical 
parameters  for  which  both  the  wave  model  and  the  series  expansion  are  valid  i; 
presei^ted.  The  method  of  application  of  the  theory  to  impact  problems  is  outlin¬ 
ed.  (Author) 
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Howlett,  J.G. 

(National 


1942  swing  TEST  FOLLOW-UPS . 

Research  Council,  Canada)  Report  #C-2879,  27  August  1942 


ABSTRACT:  A  preliminary  report  is  made  of  the  follow-up  between  incidence  of 
airsickness  and  incidence  of  swing  sickness  in  aircrew. 
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Howlett,  J.G.,  T.E.M.  Wardill  and  J.R.  Brett  1943  THE  EFFECT  OF  POSITION 
W  THE  INCIDENCE  OF  SWING  SICKNESS. 

(National  Research  Council,  Canada)  Report  #C-2507,  5  April  1943 


ABSTRACT:  Under  the  conditions  of  these  experiments,  regardless  of  position 
of  the  body,  if  the  head  is  placed  so  that  the  G  changes  occur  in  a  direction 
perpendicular  to  the  plane  of* the  lines  joining  each  external  auditory  meatus 
to  the  lateral  canthus  of  che  eye  on  the  same  side  the  sickness  incidence  is 
considerable.  When  the  G  changes  occur  in  a  direction  parallel  to  this  plane 
the  sickness  incidence  is  great  1 y  reduced .  When  the  G  changes  occur  in  a 
direction  parallel  to  this  plane  the  sickness  incidence  is  greatly  reduced. 
When  the  G  changes  act  parallel  to  this  plane  and  when  the  head  rests  on  the 
middle  of  the  occiput,  or  is  rotated  forty-five  or  ninety  degrees  from  this 
position,  the  sickness  incidence  is  even  lower  than  when  the  head  rests  on 
the  middle  of  the  forehead  or  is  rotated  forty-five  degrees  to  either  side. 
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Bowlctt,  J.G..  T.E.M.  Vardlll  «nd  J.R.  Br«tt  1943  TEB  EFFBCT  OF 
FOSmCN  ON  THE  INCIOCNCE  OF  SWING  SIOCNESS. 

(National  Rasearch  Council,  Canada)  Report  #C-2508,  7  May  1943 


ABSTRACT:  The  Incidence  of  slckncsa  on  the  svlng  was  lov  when  subjects  vcra 
swung  through  an  angle  of  60°, In  the  supine  position  with  the  head  resting 
on  the  nlddle  of  the  occiput  and  with  the  reference  plane  perpendicular  to 
the  swing  base.  When  the  resultant  force  was  perpendicular  to  the  reference 
plane  but  through  the  head  in  an  Inferior  superior  direction  the  Incidence 
of  sickness  was  significantly  lower  than  when  acting  in  the  superior  Inferior 
direction. 
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Howlett.  J.G.  and  J.R.  Brett  1943  A  SPECULATION  ON  THE  MECHANISM  07 
UTRICULAR  RESPONSE  TO  STIMULATION  IN  MOTION  SICKNESS. 

(National  Research  Council,  Canada)  Report  C-2509,  7  May  1943 


ABSTRACT:  Reference  Is  made  to  MacNally  and  Stuart  vho  attributed  aotlon 
sickness  to  vertical  linear  acceleration  and  their  effect  on  the  utricle  on 
basis  of  the  anatomy  of  this  organ  described  by  Qulx.  The  speculation  Is 
ad-zanced  that  only  the  vertical  position  will  allow  acceleration  to  act  on 
the  otolith  to  stimulate  the  mcula  In  the  utricle. 
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Howlett,  J.G.,  et  al.,  1945  THE  EFTECT  OF  POSITION  ON  THE  INCIDEllCE  OF 
SWING  SICKNESS.  (National  Research  Council,  Canada) 

Report  for  No.  6  Medical  Selection  Board,  April  1945. 
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Howlett,  J.G.  1957  MOTION  SICKNESS. 

Canadian  Med.  Assoc.  Jour.  (Toronto),  76(10):  871-873.  May  15, 


ABSTRACT:  Different  types  of  motion  sickness  are  reviewed  with  suggestion 
that  susceptibility  may  be  siiecific  to  the  type  of  motion.  Although 
adaptation  usually  occurs,  it  will  not  protect  against  another  type  of  motion 
The  mechanism  for  production  of  motion  sickness  seems  to  be  a  centriil  nervous 

system  response  to  linear  acceleration  stinsalating . the  semicircular  canals. 

Evidence  from  ablation  studies  in  dogs  are  concerned  in  the  genesis  of  -aotlon 
sicicness.  Treatment  is  largely  prophylactic  by  means  of  Benadryl,  Ihramamtne , 
Phenergan,  Artane  (benzhexol),  hyosclne  iiydrobrotd.de,  or  Mosldol  (tlilo> 
barbituric  acid  compound) 


1957 
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Hoyer,  S-  1959  THE  AXALYTTCAL  MECHANICS  OF  RATE  OF  ONSET, 
(Air  Research  &  Development  Command,  Holloman  AFT,  N.Mex.) 
AFMDC-TN-59-26,  October.  1959 


ABSTRACT:  The  system  consists  of  a  mass  connected  by  a  linear  spring  to  a 
moving  frame.  It  also  includes  the  effect  of  a  Newtonian  dashpot  connected  to; 
oppose  relative  motion  between  the  nass  and  the  frame.  The  force  in  the  coup¬ 
ling  spring  is  determined  as  a  function  of  the  motion  of  the  frame  and  depends 
on  the  acceleration  of  the  frame,  and  on  higher  derivatives  of  the  position  of 
the  frame  with  respect  to  time.  Ve  are  particularly  interested  in  the  effect  on 
spring  force  of  the  rate  of  onset  of  acceleration  of  the  frame. 
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Hubach,  J.C.  1932  GEVAREN  VAN  HET  VLIEGEN  MET  SNELLE  VLIEGTUIGEN  (Dangers  of 
Flying  in  Fast  Airplanes  from  Medical  Viev^int) 

Geneesk.  Tildschr.  Ned.  -Ind.  (Jakarta)  72:  98-lt)5k 
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Huber, ^J.,  &  P.  Garsaux  1956  LES  PROBLEMES  MEDICAUX  CAUSES  PAR  LA  NAVIGATION 
AERIENNE  (MEDICAL  PROBLEMS  CAUSED  BY  FLIGHT)  Bulletin  de  I’Acadfaie 
nationale  de  mddectne  (Paris)  140(3-^): 37-38 ,  24  Jan.  1956 

ABSTRACT:  Mention  is  made  of  French  and  international  associations,  composed  of 
physicians,  physiologists  and  hygienists ,  concerned  with  the  study  and  control  of 
the  problems  arising  from  flight.  Major  problems  deal  with  the  effects  of  accel¬ 
erations,  the  effects  of  altitude,  climate  and  time  changes,  and  flight  disorders 
Formulation  of  regulations  for  the  required  physical  aptitudes  of  flight  candi¬ 
dates,  and  determination  of  the  maximum  flying  time  for  flight  personnel  are  also 
considered. 
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Huckabay,  J.ines  D.  1960  A  STUDY  OF  THE  PLASTIC  DEFORMATION  OF  A  S INGLE -DEGREE - 
OF -FREEDOM  SYSTEM  SUBJECTED  TO  IMPULSIVE  LOADING 
^The  University  of  Texas,  Structural  Mechanics  Research  Laboratory,  for 

Quartermaster  Research  and  Engineering  Coimand)  Contract  DA  19-129-<}M-1383 

ABSTR.\CT:  As  a  third  step  in  an  effort  to  establish  criteria  of  damage  suscept¬ 
ibility  for  complex  systems  subjected  to  impact  loading,  the  effects  of  the 
individual  parancters  influencing  the  final  permanent  deformation  of  a  single- 
degree-of-freedom  system  are  studied. 

An  evtansive  dimensional  analysis  of  the  problem  was  made,  and  the  Insight 
thus  provided  was  used  as  a  guide  in  making  the  experimental  study.  Final 
permanent  deformations  resulting  from  impacts  having  a  range  of  pulse  durations 
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and  peak  acceleraciona  were  observed.  The  results  are  presented  in  graphical 
form. 

Peak  acceleration  appears  to  have  an  iisportant  influence  on  the  permanent 
deformation.  The  Individual  effects  of  time  ratio  and  impulse  could  not  be 
isolated  experimentally,  and  the  effect  produced  by  combined  changes  in  ghese 
two  factors  is  not  clear. 
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Huelke,  D.  F.  1961  WCHANISMS  INVOLVED  IN  THE  PRODDCTION  OF  MANDIBULAR  FRAC> 
TURES.  A  Study  with  the  "S treascoat'*  Technique.  I.>-Sy«physeal  Impacts. 
Jr.  Dent.  Resch.  40:1042-1056. 
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Huelke,  Donald  F.  1962  BIOMECHANICAL  STUDIES  ON  THE  BONES  OF  THE  FACE  (Panel 
Discuss  ion) 

(In:  Impact  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a  Comprehensive 

Chronological  Bibliography.  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  131-134) 

ABSTRACT:  Until  recently  no  serious  investigations  on  the  facial  bones,  with 
regard  to  their  mode  of  fracturing,  has  been  carried  out.  Our  preliminary 
investigations  reveal  that  the  bones  of  the  face,  like  those  elsewhere  in  the 
body,  fracture  due  to  tensile  failure  and  in  specific,  fractures  of  the  lower 
jaw  usually  occur  in  the  area  of  impact  and  at  the  narrow,  neck  of  the  mandible. 

In  out' studies  we  are  using  non -destructive  testing  methods  --  Stresscoat  and 
strain  gages,  and  destructive  testings  involving  fracture  producing  impacts, 
strain  gages,  and  high  speed  cinematography  on  individual  bones  and  intact  heads. 

Further  research  into  the  problem  of  mid-face  fractures  needs  to  be 
carried  out  and  a  program  into  the  biomechanics  of  skin  and  soft  itssue  should  be 
initiatcjji.  The  fracturing  characteristics  of  skin,  soft  tissue,  and  bones,  their 
level  of  energy  absorption  and  dissipation  need  to  be  studied.  Only  these  data 
can  give  the  needed  information  for  design  specifications  for  protection  of 
the  individual  exposed  to  a  variety  of  impacts. 
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Hughes,  Gordon  4  Clive  0.  Leedham  1962  NOTES  ON  TEST  SLED  MEASUREMENTS  AT 
THE  HOLLOMAN  TRACK 

(Air  Force  Office  of  Scientific  Research,  United  States  Air  Force) 
AfOSR/DRA-62-1,  January  1962,  ASTIA  AD  276108 


ABSTRACT:  The  quality  ofseeing  at  the  Holloman  track,  being  basic  to  all 
optical  measurement  methods  to  be  described,  has  been  measured.  An  analysis 
of  possible  optical  systems  for  yaw,  pitch,  and  roll  measurement  is  reported. 
Based  on  this  analysis,  one  optical  measurement  method  is  proposed  for  each 


790 


attitude  component.  The  analysis  of  space  time  data  for  test  package  vibrations 
it  iiscussed  in  terms  of  the  spacing  of  velocity  measuring  points  along  the 
track.  A  method  is  proposed  to  measure  test  package  velocity  rather  than  sled 
velocity  relative  to  the  track. 
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Huheey,  M..  &  C.  F.  Sitnmns  1960  INVESTIGATIONS  TO  DETERMINE  HUMAN  TOLERANCE 
TO  SHORT  DURATION  ACCELERATIONS.  (Stanley  Aviation  Corp.,  Denver,  Colo.) 
Doc.  No.  1217;  Contract  No.  AF  33(600)36200;  2  Nov.  1960 


2,629 

Huizinga.  E.,  &  P.  van  der  Meulen  1951  VESTIBULAR  ROTATORY  AND  OPTOKINETIC 
REACTIONS  IN  THE  PIGEON.  Ann.  Otol.  Rhinol.  Laryngol.  60:927-947 
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Hulk,  J.,  6  L.  B.  W.  Jongkees  1948  TURNING  TEST  WITH  SMALL  REGULABLE  STIMULI. 
II.  THE  NOIWAL  CUPULOGKAM.  J.  Larvng.  and  Otol.  62:70-75 
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Huaun  Factors  Research,  Inc 

DURING  LANDING  OF  TWO  INS 
Research,  Inc.,  Los  Angel 
of  Forces  Affecting  Human 
Management  &  Marketing  Re 


ABSTRACT:  Research  was 
tion  forces  in  airplane  crashej 
the  seats  of  two  F6F  drone  ai 
force  of  8  g  or  more,  the  acce 
8  sec.  Two  airplanes  which  we 
down  at.  approximately  the  same 
feasible.  Records  shoved  that 
time;  successive  peak  g's  occ 
crashes  were  survivable  crashej 
were  of  such  a  magnitude  that 

which  were . zejcorded  in  the  ve 

equal  (55.5  and  52  g  and  32.1 
devices  should  be  designed  foij 
high,  short -duration  peak  loaq 


fos  Angeles,  Calif.  1956  A  STUDY  OF  THE  CRASHES 
RL’MENTED  F6F  ,  DRONt  AIRCRAFT.  (Human  Factors 
s,  Calif.)  Technical  Rept.  No .  2  on  '"Measurement 
Bodies  in  Aircraft  Accidents";  Subcontract  to 
[search  Corp.,  Contract  Nonr-152700;  ASTlA  AD-93  35*2 


undertlaken  for  developing  a  method  of  recording  decelera- 
Self -actuating  accelerometers  were  toounted  in 
jeraft  prior  to  take  off.  Upon  stimulation  with  a 
leroaeter  starts  and  records  the  force  patterns  for 
rc  crashed  during  landing  struck  the  runway  nose 
angle.  Results  indicated  that  the  method  was 
the  application  of  g  force  varied  with  respect  to 
u|rred  at  a  frequency  of  35  to  45  c.  Although  both 
s  (cockpit  area  remained  intact),  the  g  forces 


rt 


pilot  would  have  been  injured.  The  g  forces 
ical  and  horizontal  body  axes  were  approximately 
and  48  g,  respectively).  Seats  and  protective 
absorbing  repeated  shocks  and  for  withstanding 
s  rather  than  only  static  loads.  (ASTlA) 


-  7»1 
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Human  Factors  Research,  Inc.,  Los  Angeles,  Calif.  1956  A  STUDY  OF  THE  CRASHES 
OF  FOUR  INSTRUMENT  ED  F6F  DRONE  AIRCRAFT.  (Human  Factors  Research,  Inc.,  ' 
Los  Angeles,  Calif.)  Technical  Rept .  No.  3  on  "Measurement  of  Forces  Affect¬ 
ing  Human  Bodies  in  Aircraft  Accidents";  Subcontract  to  Management  &  Market¬ 
ing  Research  Corp.,  Contract  Nonr-152700;  ASTIA  AD-93  351 

ABSTRACT:  Accelerometer  recordings  were  analyzed  for  4  crashes.  In  2  cases,  the 
aircraft  ran  out  of  fpel  and  were  crash  landed  on  the  desert,  one  with  wheels  up 
(no. 3)  and  the  other  with  wheels  down  (no.  4).  Of  the  other  2  crashes,  one 
nonsurvivable  crash  into  a  mountain  ridge  (no. 5)  occurred  when  aircraft  control 
was  lost,  and  one  (no.  6)  occurred  on  takeoff.  Results  of  crashes  3,  4,  and  6 
showed  that  the  forces  in  the  vertical  body  axes  exceeded  those  in  the  longitudinal 
axes;  in  crash  6,  these  forces  approached  human  tolerance  limits.  The  records 
of  crash  3  indicated  some  evidence  of  an  oscillatory  application  of  crash  forces. 
The  records  of  crashes  3  and  4  showed  that  both  the  g  forces  which  were  developed 
and  the' damage  to  the  aircraft  were  greater  in  the  wheels-down  crash.  (ASTIA) 


2,633 

Hum.  Robert,  ed.  1962  IMPACT  ACCELERATION  STRESS:  PROCEEDINGS  OP  A  SYMPOSIUM 
VITH  A  COMPREHENSIVE  CHRONOLOGICAL  BIBLIOGRAPHY. 

(National  Academy  of  Sciences,  Washington.  D.C.)  llAS-NRC/Pub-977 


ABSTRACT:  This  publication  contains  thirty-two  papers  presented  at  the  Symposium 
on  Impact  Acceleration  Stress  held  at  Brooks  Air  Force  Base,  San  Antonio,  Tcus, 
November  27-29,  1961. 
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Humphries,  J.  1957  SOME  IDEAS  IN  ASTRONAUTICS 

Aeronautics .  35:41-42,  Jan.  1957. 


ABSTRACT:  Summaries  of  papers  presented  at  the  1956  Congress  of  the  lAF  in 
Rome.  The  papers  were  concerned  with  solar  power  for  propulsion,  biological 
hazards  of  space  flight,  and  effects  of  weightlessness. 
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Hunter,  H.  N.,  R.  W.  Lawton,  R.  Crosbie.  &  M.  Lipkin  1952  HUMAN  TOLERANCE  TO 
COMBINED  ACCFLERATIONS;  INVESTIGATION  OF  PHASE  I.  (Naval  Air  Development 
Ctr.,  Johnsville,  Pa.)  NADC-MA-L5207;  3  Dec.  1952 


:•  ,  A  ».  ■  .  H.  Cr.  fi  I.;;'.;:. 

‘v  ...  Av.i.  ;  Krf\  .  i-v  .«-•  ,  I N  •- r. !"» *  ^  ^  I  * 

rRiy.ATL;  SI  ;.";.CT  J  1u  >’_'viv  LMl  M  SI'TLE  Ava.E  LT.  ,\.i7 1',  c. 
r.-c:'>C  C:  r.,  J  o':\r*sv  1 1  i  i- ,  Pa  . )  •  NaDC*>j\-33v'1  ,.  22  May 
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Hunter,  ii .  N’ . .  R.  W.  Lawton,  R.  Crosbie,  &M.  Lipkit.  1953  SOME  O'.iSERVATlOX.S  ON! 

TOLERA.NCE  TO  EXPOSURES  TO  15  TRANSVERSE  G.  (Naval  Air  Devclopracnt  Ct  r .  , 
Jolinsvil  le  ,  Pa.)  NADC-MA-5305;  30  July  1953 
See  also  J .  Avia  .  Med  .  26:293-303,  1955 
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i'untcr,  ;;.N.  6  M.  Weiss  1953  PILOT'S  ABILITY  TO  SIM'LATE  AN  ElERi- 
WITH  VARIOUS  TYPES  OF  EJECTION  SE2VTS  WHILE  SUBJECTED  TO  A  FLUC 
ACCELEIUVTION 

(u.S,  Nav.al  Air  Dove  lop-en  t  Center,  Johnsville,  Pa.)  NADC-MA-LRl,  N' 


ov .  3 


ESCAPE 

NO 


,  19.S3. 


Proj  .  .No.  TED  ADC  AE  6303.  •  ASTIA  AD  5A  251 


Ai^STFACT:  To  cletorr.inc  son.o  o£  the  difficulties  a  pilot  er^per iencos  in  opcraving 

an  e'.ection  scat  under  emergency  conditions,  three  types  of  ejection  seats,  i.o., 

Air  Force  "arir.  rest"  upward,  f\ir  Force  "D-Ring"  downward,  and  Navy  "face  curtain" 

upward  were  installed,  respectively,  in  the  AMAL  centrifuge  and  tests  were 

conducted  wherein  pilots  were  requested  to  execute  ejection  procedures  under. 

fluctuating  G  conditions.  To  simulate  an  aircraft  in  an  uncontrolled  condition, 

positive  G  was  varied  from.  1,5  to  6.5  G  at  a  rate  of  3  G  per  second  while  the 

^  o 

.subject  pitched  a:id 'or  rolled  through  a  rnaximum.  angle  of  36  .  One  of  the  rcijor 
faults  found  in  all  seats  was  the  difficulty  subjects  had  in  retracting  their 
feet  into  the  stirrups.  Other  problems  encountered  were  the  failure  c6  properly 
operate  the  face  curtain,  fouling  of  the  arm.  rest,  and  the  straining  to  reach 
the  "D-Ring".  Factors  affecting  the  efficient  use  of  the  equipment  were  the 
clothing  worn  and  training  and  practice  effects. 
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Hunter,  H.  N.  ,  R.  W.  L.awton,  R.  Crosbie,  &M.  Lipkin  i95A  HUMAN  T0LER,\NCE  TO 
HIGH  POSITIVE  G  APPLIED  AT  A  RATE  OF  5  TO  10  G  PER  SECOND;  PILVSE  IV  -  HUMAN 
TOLERANCE  TO  15  POSITIVE  G.  (Naval  Air  Development  Ccr.,  Johnsville,  Pa.) 
N.VDC-MA.-5302 

See  also  J .  .Avia.  Med.  28:50-66,  195A. 
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Hunter,  H .  N.,  R.  W.  Lawton,  R.  Crosbie,  &M.  Lipkin  1954  S0>E  EFFECTS  OF 

CYCLIC  .ACCELER.\TION  IN  RHESUS  MONTCEYS .  (Naval  Air  Developm.er.t  Ctr'.  ,  JohnsvllLe 
Pa.)  NADC-MA-5404 

See  also  J.  Avia.  Mod.  25:594-599,  1954 
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Hunter,  H.N..  R.W.  Ljwt.^n,  f..  ri.^-ibie,  &  M.  Lipkin  195'.  Si’ME  EFFECTS  OF  Ci'd.IC 
AC.CEl.i:RjiJION’  IN  RHESUS  MONKEVS  .  J.  Avi.rtirn  Mt  J.  2  5  (b  )  ;  5  9.  -  5 '^9 
See  also  (Nava)  Air  Development  Center,  Jclinsville,  Fa.)  NAItC-MA^.O**  ,  1 95'< . 

.ABSTRACT:  In  this  study,  aijihteen  rhesus  nonkeys  (Macaea  mulatta)  were  subjected 
to  acceleration  forces  of  either  25  C  or  35  G,  which  were  combined  with  30  to  15C 
rotations  per  minute.  Two  monkeys  were  accelerated  to  25  and  35  G,  then  allowed 
to  decelerate  while  being  rotated  at  110  turns  per  minute.  All  animals  were 
sacrificed  with  intravenous  Nembutal  within  one  to  six  hours  after  exposute. 

Post-mortem  examination  revealed  tissue  damage  in  internal  organs  of  all  animals 
exposed  to  this  type  of  acceleration.  The  damage  could  be  grouped  in  thre  cate¬ 
gories:  (1)  vascular  congestion,  edema,  and  hemorrhage;  (2)  formation  of  hyaline 
thrombi,  and  (3)  separation  of  parenchymal  liver  cells. 

A  comparison  is  made  with  rhesus  monkeys  unexposed  to  acceleration,  and  with 
others  exposed  to  positive  and  negative  acceleration  of  40  G.  It  is  suggested 
that  the  above-mentioned  effects  of  cyclic  acceleration  are  the  result  of  more 
profound  changes  than  can  be  accounted  for  on  the  basis  of  intravascular  pres¬ 
sure  rise  due  to  the  acceleration  forces.  It  is  recommended  that  the  j^ible 

implications  of  these  studies  to  the  man  in  high  performance  aircr.ift  be  given 
further  study.  (Author) 
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Hunter,  H.N.  &  H.S.  Weiss  1954  PILOT'S  ABILITY  TO  ACTUATE  F9F-6  EJECTION  SEAT 
CONTROLS  LT,'DER  FLUCTUATING  G  CONDITIONS 

ij.S.  Naval  Air  Developmen:  Center,  Johnsville,  Pa.)  NADC-MA-LR3,  Sept.  16,  1954 
ASTIA  AD  70  757 


ABSTRACT;  The  pilots  wen:  requested  to  execute  the  maneuvers  required  in  an 
F9F-6  ejection  sequence  u])on  receipt  of  a  signal  during  an  acceleration  stress 
pattern.  All  parts  of  the  .seat  that  were  involved  with  the  ejection  sequence 
and  the  pre-ejection  leve::  were  fitted  with  microswitches  and  wired  to  recoders 
so  that  the  time  required  to  complete  all  maneuvers  could  be  determined.  The 
acceleration  pattern  i  •  ■  tne  positivr  tro^.  l.j  co  /.u  at  5  .  ;  wniie 

the  subject  pitched  or  rolled  to  ^  maximum  of  70  .  The  maximum  acceleration  rate 
of  change  of  roll  was  5.8  rad/sec  and  the  maximum  acceleration  race  of  change 
of.  pitch  was  4.5  rad/sec^  .  The  average  time  for  each  maneuver  under  conditions 
which  included  all  test  conditions  of  an  emergency  escape  were:  3.22  sec-feet 
retraction;  1.77  sec  pre-ojection  movement,  and  1.71  sec  face  curtain  actuation. 
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Hunter,  H.N.  1955  DEVELOPMENT  OF  SUPINE  SE.\T  AND  RELATED  COMPONENTS 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR13 ;  30  Nov.  1955 


ABSTRACT:  It  had  previou: ;ly  been  reported  that  pilots  could  control  an  F7F-2N 

aircraft  through  turns  and  dives  while  supinated  85°  from  the  vertical.  The 


a  r.  d  a 


O  j  I  ■ 

supi%c  position  of  b5  was  ir.v»' s  t  iga  tod  usir.^  ..v  ni..-a.i 
upright  to  increase  forward  visihiility.  Wi:h  cb  .  sapin 
Z-2  anti-blackout  suit,  the  tolerance  for  all  pilots  te 
unprotected  C  tolerance)  car.  be  raised  to  acceleration 
7  G  for  30  seconds. 


C  I ■  r  V  r  I  t  U  I.;  C  W  i  C  I’l 

at  wn  ,  sCi-a  in  in.; 
stcd  (regardless  of 
stress  conditions  up 


to 
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Hunter,  H.  1955  '  EFFECTS  OF  G-FORCCS  ON  AIRCRAFT  OXYGEN  SY.STEMS;  EVALl'.ATION  OF 
(Naval  Air  Development  Ctr.,  Johnsville.  Pa.)  Project  TED  APC  AE-5100; 

31  Doc.  1955' 

ABSTRACT;  Equipment  was  exposed  to  maximums  of  15  G  for  extended  periods  in  each 
direction  and  had  no  effect  on  the  oxygen  system.  The  entire  oxygen  system  was 
exposed  to  acceleration  stress  for  a  period  of  four  months  on  the  centrifuge  and 
stil'isjperformed  satisfactorily. 
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Hunter.  H.  1955  EFFECTS  OF  G-FORCES  ON  AIRCRAFT  OXYGEN  SY3TEr.S;  FIN.\L  REPORT 
ON  EVALUATION  OF.  (Noval  Air  Development  Ctr.,  Johnsville,  Pa.)  Letter 
NADC->5A-3  -ser  96S6  of  1  Sept.  1955 
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Hunter,  H.  1955  PILOT'S  AEILITi  TO  ACTUATE  COCKPIT  CONTROLS  LITER 'C  CCNDITIONS 
ju.S.  Naval  Air  Development  Center,  Johnsville,  ?a.)  IL'TC-l'A-LRl  1  August  24,  1955 

ABSTR/\CT:  Tests  were  conducted  at  /\Mi\L  to  ascertain  the  relative  access. ibi  1  ity  of 
controls  in  a  fighter  plane's  cockpit  when  the  pilot  is  under  acceleration 
stress.  As  a  result  of  these  tests,  the  ejection  seat  controls  of  the  F9F-6 
were  found  to  be  easily  acccss'ble  tw  the  pilot  wearing  full  flight  gear  and 
under  fluctuating  acceleration  stress  (1.5  to  7  C) .  Flight  clothing  required  for 
operation  over  cold  water  increases  the  time  of  actuation  of  controls  from  10 
to  99  percent,  depending  on  the  type  of  maneuver  executed. 
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Hunter,  il.  1955  PILOT’S  ABILirj  TO  ACTU.ATE  F‘^F-6  EJECTION  SEAT  CONTROLS  UNDER 
FLUCTUATING  G  CONDITIONS 

(Naval  Air  Development  Center,  Johnsville,  Pa.)  PROJECT  TED  ADC  AE-6303.1, 

31  Dec.  1955 


ABSTRACT:  All  available  ejection  systems  (Navy,  face  curtain,  upward;  Air  Force, 
arm  rest,  upsward;  and  Air  Force,  "D"  ring,  downward)  were  evaluated  by  exposing 


.  r  ar.J  N'a'.--.'  pi’o;s  iri  tall  t r  to  f  i  wt  t  w-.  For  upward  ejt'ctions 

botf’.  tno  3r~  re!.ts  and  fact  curt  iins  wore  ac  t  i-ss  i  S 1 1-  to  the  pilot  and  the  time 
required  to  actuate  each;  ui.der  sir;ulateil  unconr  r  o  1 1  ed  fl.jtht  conditions  was 
approx  ima  te  1 V  th.e  same.  In  each  system  the  most  t  ime-consuminjt  maneuver  was 
pla.-ing  the  feet  on  the  stirrups.  For  downward  ejections  the  "D"  ring  wis 
easily  accessible.  However,  the  supports  to  hold  the  feet  down  during  aiection 
never  operated  properly. 
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Hunter.  H..  L  C.  7  Cell  1955  INFLIGHT  PHYSIOLOGICAL  AND  PSYCHOLOGICAL  REAC¬ 
TIONS  TO  THE  SUPINE  POSITION.  PHASE  II.  (Naval  Air  Development  Ctr.,  Johns- 
vilie,  Pa.)  Project  NX  OOl  100  300.  TED  ADC  AE-6300;  31  December  1955 

ABSTRfiCT;  It  was  determined  that  65  degrees  supination  is  the  maximum  angle  which 
can  be  provided  in  i  fighter  cockpit  without  sacrificing  the  single  control  system, 
pilot  Vi.cion  and  escape  possibility.  At  this  angle,  all  subjects  tested  requiring 
protection  withstood  7  G  for  30  seconds  with  the  aid  of  a  Z-2  anti-blackout  suit 
plus  straining.  This  acceleration  stress  was  withstood  without  peripheral  light 
loss  and  with  little  or  no  discomfort. 
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Hunter,  H.,  A.  Greco,  £.  Kephart ,  i  J .  W.  Taylor  1955  EFFECTS  OF  SUDDEN  AND 

d\t;/o;ic  loads  applied  to  rigid  AI.T)  el,\stic  test  .ipecixens  and  animals  . 

(Naval  Air  Development  Ctr.,  Johnsvillc,  Pa.)  Project  NM  001  106  300; 

31  Doc.  1955 

ABSTR.\CT:  a  device  for  m.easuring  deflections  or  delermations  under  sudden  loads 

is  a  ScaCham  Accelerometer.  It  is  a  m.ass  suspended  between  two  springs,  and,  as 
the  lo.id  increases,  the  mass  is  displaced  and  the  d- ^.placement  can  be  recorded  on 
1  Xhe  limitation  of  the  rate  at  which  the  •  g-itud'-  of  rhe  applied 

.  '  caouicd  is  dependent  upon  the  natural  frequency  of  the' acce lerometer . 

However,  our  data  indicate  that  when  a  sudden  load  is  delivered  to  the  accelero¬ 
meter  by  releasing  the  latter  suddenly  into  a  G  field,  the  natural  frequency  of 
the  gage  is  not  the  same  under  load  as  it  is  under  one  G. 
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Hunter,  H.N.  195*^  .'.NTI-HUiCKOLT  EQUIPMENT,  DETERMINATION  OF  LIMITATIONS  OF 
EQUIPMENT  AND  PERSONNEL 

(U,S,  Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-LR19 ;  3  Feb,  1956 

ABSTRACT:  Investigations  were  carried  out  using  the  AMAL  centrifuge  to  determine 
the  maximum  anti-blackout  protection  provided  by  the  Z-2,  Z-3,  and  AF-N  anti- 
blackout  suits,  the  full  pressure  half  suit,  and  the  supine  positions  with  the 


r 


upper  .1- 
ir.d  i.aro. 


r  ■*  t  -  -  "  s  r  \  *  *  1*^*  *-  -.-  t  •.'■r  3''  s*'(.  or.vis 

1  rf.-.u  P  -  }  ji.  ;rs  .)r.J  pr.  pos*  U  AF-N  suits 

.1  1  1  ;  (.  n.iSed  such 


equal  ir.  et :  ic  ie:u  .■  ,  Tr.e  tul’  pres'>ure 
the  rarv,e  ot  s  :o  7  ps  i  that  the  suLjects  er-J.  d  the  cun«  even 
lights  were  still  visible.  The  supii.e  position  alone  does  no 
protection  than  that  of  either  the  Z-2  suit  plus  straining  or 
half  suit  until  the  angle  of  supination  is  at  least  77  . 


The  results 
are  appr  ex  irna  te  1  y 
discomfort  in 
though  peripheral 
t  offer  any  mere 
the  full  pressure 
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Hunter,  P.A.  and  M.W.  Fetner  1963  yJCsEUVER  ACCELERATIONS  EXPERIENCED 
DLHING  ROUTD.’E  OPERATIONS  OF  A  COMMERCIAL  TURBOJET  TRANSPORT  AIRPLANE. 
(National  Aeronautics  and  Space  Administration,  Washington) 

Technical  Note  D-1801,  May  1963 

ABSTRACT:  The  incremental  maneuver  eo'— 't1  a/'cele»-atir.ns  colle-'ted  during 
routine  coirmercial  operations  of  a  four-engine  turbojet  transport  have  been 
evaluated.  Frequency  distributions  of  positive  and  negative  accelerations 
by  flight  condition  are  presented. 
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Hunter,  S.  195S  CORRELATION  OF  HEART-BRAIN  DIMANCE  AND  OF  SITTING  HEIGHT 

AGAINS.  PO'ITTT'''^  .^CCILERATION  T1®ESH0LDS 
(Institute  cf  Aviation  Medicine,  RAF,  Farnborough)  FPRC  NO.  1048;  April  1^58; 

ASTIA  AD  201  165 

ABSTRACT:  It  is  generally  accepted  that  the  hydrostatic  pressure  exerted  by 

the  arterial  column  of  blood  between  the  heart  and  the  brain  is  proportional 
to  its  length  measured  in  the  direction  of  the  applied  force.  For  brevity, 
this  length  has  been  called  the  heart-brain  distance.  The  purpose  of  this 
pilot  experiment  was  ro  find  out  if  any  simple  re  la  c  ior.oh  i  p  existed  under  positive 
acceleration  (g)  between  (1)  the  heart-brain  distance  and  the  black-out  threshold, 
and  (2)  the  sitting  height  and  the  black-out  threshold.  .Accordingly,  lO  unpro¬ 
tected  experienced  subjects  from  tne  institute  of  Aviation  .Medicine  carried  out 
a  total  of  674  runs  on  the  human  centrifuge  at  Farnborough.  The  correlation 
coefficient  for  the  heart-brain  distance  against  the  positive  g  threshold  value 
was  found  to  be  -0.77.  This  leads  to  the  deduction  that,  with  a  99  percentage 
of  certainty,  the  heart-brain  distance  is  inversely  related  to  the  threshold. 

When  the  sitting  height  was  correlated  against  positive  threshold,  the  coeffi¬ 
cient  was  -*-0.01.  No  simple  functional  relationship  seems  to  exist  between 
these  two  variables.  (Author) 


Hurt.  C.J..  Jr.  19b3  ROUGH-AIR  EFFECT  ON  CREW  PERFORMANCE  DmiNC 

A  SIKUIATED  LOW-ALTITUT>E  HIGH-SPEED  SURVEIUAIiCE  MISSION. 

(NASA,  Wash.,  D.C.)  ?<ASA  TN  D-’n2';,  August  1963 


ABSTRACT:  Test  subjects  were  exposed  to  several  levels  of  simulated  gust 
intensity.  The  root  mean  square  of  the  normal  acceleration  ranged  from 
0.16g  for  the  lowest  level  to  0.95g  for  the  highest  level  of  response  siaju- 
lated.  The  simulated  gust  intensities  and  vehicle  response  levels  were  in 
excess  of  the  accepted  human  comfort  level.  It  was  found  that  the  observer 
would  be  disrupted  but  not  stopped  in  the  performance  of  the  assigned  tasks 
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Hyde,  A.  S.  1961  THE  EFFECT  OF  BACK  ANGLE  AND  MOLDED  SUPPORT  UPON  INTRA- 
PULMDNAP.Y  PRESSURE  DURING  FORWARD  (-KI, )  ACCELERATIONS. 

(Paper,  32nd  Annual  Meeting,  Aerospace  Medical  Assoc.,  24-27  April  1961, 
Chicago,  Ill.) 

ABSTRACT:  Static  intra-pulmonary  pressures  were  recorded  at  accelerations  from 
2  to  16  G,  in  live  (curarized  and  dead  dogs  and  monkeys  during  forward  inclina¬ 
tions  of  5  Jwgrces  increments  from  0  degrees  to  45  degrees.  The  pressures 
primarily  reflect  shifts  of  the  diaphragm  due  to  acceleratory  forces.  The  in¬ 
fluence  oJ  sf'‘ged  evisceration  and  staged  molded  support  systems  were  studied. 
Essentially  null  displacement  ucuuited  between  10  degrees  and  15  degrees  of 
forward  inclination.  Above  and  below  these  angles  diaphragmatic  displacement 
was  proportional  to  acceleration  and  relatively  uninfluenced  by  molded  support 
systems.  Staged  evisceration  clearly  established  the  literal  dependency  of 
diaphragmatic  movement  upon  the  presence  of  the  liver.  (Aerospace  Med. 

32(3): 235,  March  1961) 
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Hyde,  A.S.  1961  THE  PHYSIOLOGICAL  EFFECTS  OF  ACCELERATION  ON  RESPIR.ATI0N  A.NT) 
PROTECTIVE  >E.\SURES  ■ 

In  Bergeret,  P. ,  ed . ,  Bio-Assay  Techniques  for  Human  Centrifuges  and  Physiological 
Effects  of  Acceleration.  (London,  New  York,  Paris;  Pergamon  Press,  1961) 
AGARDograph  48.  Pp.  101-106. 


ABSTRACT:  Recent,  current,  and  near  future  experiments  defining  respiratory - 

physiology  during  forward  (+ax)  acceleration  are  presented  and  reviewed. 

Areas  where  more  work  is  needed  have  been  noted. 


Hyde,  A-S.  1962  THE  EFFECT  OF  BACK  A.NGIJ ,  MOLDED  SUPPORTS,  A.ND  STAGED 

EVISCER^UION  UPON'  INTRAPULMONARY  PRESSURES  IN  DOCS  AND  A  MON-KEY  DURING 
FORWARD  (  +  Gx)  ACCELERAT ION .  (6570th  Aorospact-  Medical  Research  Ubs  .  , 

Aerospace  Medical  Div.,  Air  Force  Systems  Coirxvind,  Wr  ight  -  Pat  terson  AFB, 
Ohio)  Report  No.  AMRL-TDR-62 - 106 ,  Sept.  1962.  AST I A  AD  2 R9  337. 


ABSTRACT;  Static  intrapulmcnary  pressures  were  recorded  at  accelerations 
from  +2  to  16  in  live  (curarized)  and  dead  dogs  and  a  monkey  during  forward 
inclinations  of  5“^  increments  from  0°  to  45°.  The  pressures  primar.ily  reflect 
shifts  of  the  diaphragm  due  to  acceleratory  forces.  The  influence  of  staged 
evisceration  and  staged  molded  support  systems  were  also  studied.’  Essentially 
null  displacement  occurred  between  10°  and  15°  of  forward  inclination.  Above 
and  below  these  angles,  diaphragmatic  displacement  was  proportional  to  accele¬ 
ration  and  relatively  uninfluenced  by  molded  sut port  systems.  Staged  eviscera¬ 
tion  clearly  established  the  literal  dependency  of  diaphragmatic  movement  upon 
the  presence  of  the  liver. 
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Hyde,  A.S.,  N.S.  Cherniack.  E.F.  Lindberg  &  D.  Whately  1962  SOME  CARDIO¬ 
RESPIRATORY  RESPONSES  OF  FLYING  AI«)  NON-FLYING  PERSONNEL  TO  DIFFERENT 
VECTORS  OF  ACCELERATION  WITH  CORR£lJ\TION  OF  THESE  RESPONSES  TO  OTHER 
VARIABLES.  (  Biomedical  Lab.,  Aerospace  Medical  Div.,  Wright -Patterson 
AFB,  Ohio)  AMRL  TDR  62  151,  Dec.  1962.  ASTIA  AD  410  162. 

ABSTRACT:  The  cardiovascular  and  respiratory  responses  of  test  pilots  are 
compared  with  the  AMRL  centrifuge  panel  members  during  headward  (+GZ)  and 
forward  (+Gx)  accelerations.  Vital  capacity  decreased  in  all  subjects  with 
increasing  forward  acceleration.  No  significant  difference  existed  between 
the  cardiorespiratory  performance  of  test  pilots  and  that  of  the  nonrated 
personnel  that  constitute  the  AMRL  centrifuge  panel.  No  correlation  was  noted 
between  blackout  and  pulse  rate,  but  correlation  did  exist  between  resting 
control  and  +  5Gz  pulse  rates.  An  extensive  number  of  anthropometric  measure- 
isents,  indices  of  physical  fitne*.  ,  a  !  tt" as^’raments  made  during  other  stress 
did  not  correlate  with  tolerance  t.w  4<«:adv.*i.a  i4  Gz)  acceleration  or  with  res-^ 
piratory  performance  during  +  Gz  and  4Gx  acceleration.  (Author) 
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Hyde,  A.  S.,  J.  Pines  &  I.  Saito  1962  THE  EFTECTS  OF  GAS  CO.IPOSITION  ANT) 
ACCELERATION  VECTOR  UPON  LUNG  VOLUMES. 

(Paper,  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  9-12 
April  1962,  Atlantic  City,  N.J.) 

ABSTRACT:  The  effect  on  lung  volumes  of  breathing  air  versus  breathing  lOOZ 
Oj  was  in'ves tigated  at  ambient  pressures  on  the  human  centrifuge  facility  of  th< 
Aerospace  Medical  Laboratory.  The  vecotrs  of  acceleration  of  interest  were 


"positive  G"  (+3.0  -3.5  )  and  "forward  acceleration"  (+6.0  G, ) ,  each  for  three 

minutes.  The  combinations  of  these  events  and  of  the  use  of  anti-G  suits  upon 
lung  volumes  are  discussed  in  terms  of  weighted  casuality  with  regard  to  the 
severe  (greater  than  SCI)  reductions  in  vital  capacity  noted  a;fter  accelerations 
when  anti-G  suits,  ICOX  and  acceleration  were  present.  (Aerosnace  Med 
339,  March  1962)  - - ' 
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Hyde,  A.  S.  1963  MAN -RATED  CENTRIFUGES:  A  NATIONAL  SURVEY  WITH 

DESIGN  CONSIDERATIONS  AND  RECOMMENDATIONS  FOR  FUTURE  DEVICES. 

(6570th  Aerospace  Medical  Research  Laboratories,  Aerospace  Medical 

Division,  Wright-Patterson  AFB ,  Ohio) 

September  1963  AMRL  Memorandum  B-55 

SUMMARY; 

A.  It  has  been  the  thesis  of  this  memorandum-report  that  the  need  for 
man-rated  centrifuges  will  continue  to  increase,  that  more  devices 
of  this  type  will  be  proposed  and  built  within  the  next  decade,  and 
that  performance  (and  cost)  of  these  devices  will  also  continue  to 
increase. 

B.  Categories  of  use  of  man-rated  centrifuges  have  been  presented  and 
compared  to  our  national  capabilities;  our  capabilities  were  found 
to  be  less  than  our  needs. 

C.  In  order  to  transmit  experience  gained  by  the  author  in  establishing 
specifications  for  man-rated  centrifuges,  information  was  offered 
relating  to  major  trade-offs  that  influence  final  design  configuration, 
cost  and  usefulness  of  these  devices. 
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Hyde,  A.,  J.  Pir^c  T  Saito  1963  ATELECTASIS  FOLLOWING  ACCELERATION: 

A  STUDY  OF  CAUSALITf. 

Aerospace  Medicine  32(2) : 150- 157 ,  February  1963. 

ABSTRACT:  The  effect  on  lung  volumes  (VC,  TVC,  IC,  ER,  TV)  was  determined  for 
various  combinations  of  G  vector,  gas  composition,  wearitig  of  anti-G  suit,  and 
simulation  of  restrictive  aspects  of  ventilation  during  acceleration. 

Following  +6  G,  for  three  minutes,  severe  decrease  in  vital  capacity  (-40  per 
cent)  was  found  only  after  100  per  cent  O3  was  breathed.  This  decrease  occurred 
primarily  because  the  inspiratory  capacity  diminished.  There  was  no  change  in* 

’  the  pb  s  t  -  r  uh  e  X  p  i  r  a  to  1:7  c  a  pac  i  ty . 


Slnulation  of  the  accelerative  force  "loading" 
(iuced  by  lead-shot  weights,  did  not  alter  lung 
Cl  was  breathed. 


the  chest  and  abdomen,  as  repro¬ 
volumes  even  when  100  per  cent 


Positive  pressure  breathing  (2  mm  Hg  per  G)  during  +6  G,  accelerations ' for  three 
minutes  while  breathing  100  per  cent  0^  did  not  prevent  any  of  the  post-run 
loss  of  vital  capacity. 


For  the  condition  of  +3.0  to 
significant  post-run  loss  of 
was  used  and  100  per  cent  0- 
100  per  cent  Cu  at  +l  G,  w.is 


3.5  G  acceleration  of  three  minutes  duration, 
vital‘capacity  occurred  only  vchen  r’ae  anti-C  suit 
was  breathed.  Anti-G  suit  inflation  while  breathing 
without  effect  on  post-run  lung  volumes. 


1  iss  of  vital  cauacity  following  th.e  conditions  cited  in  5  above  occurred  even 
d.on  pr,.-run  (control)  LnJ  post-run  vitol  capacities  vere  measured  with  the  anti- 
0  Ziz  inflated  to  3.0  to  3.5  p.s.l.g.  This  Infcts  that  the  post  +3  and 

100  per  cent  0.  loss  was  not  limited  to  lung  tissue  directly  compressed  by 
inflation  of  the  anti-G  suit,  but  was  in  addition  to  it. 

Suggested  mechanisms  which  r.ay  be  responsible  for  these  phenomena  are  discussed. 


ACC.ELER.\TION 


I 
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IGY  Satellite  Panel  1953  IGY  SATELLITE  PANEL  PROPOSES  NATIONAL 

SPACE  FLIGHT  PROGRAM.  Astronaut ics .  3:132,  May  1958. 


ABSTRACT:  Recommendations  for  a  five-year  program  costing  about  §150  million 
annually  include  projects  "centering  on  biological  experiments  crucial  to  the 
eventual  attainment  of  spai-e  flight;  investigations  of  lunar  gravity  or  mass, 
magnetic  field  and  atmosphere;  planetary  and  interplanetary  probes;  determina¬ 
tion  of  the  astronomical  unit  (A.U.)  now  estimination  of  planetary  masses  and 
their  effects  of  the  path  of  nearby  space  vehicles;  and  observation  of  an 
instrumented  re-entry  body  as  it  plunged  into  the  planet's  atmosphere." 
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11 'in,  N.  1960  THE  SHIP-SATELLITE  SPEAKS 
Krasnaya  zvezda  P.  3;  18  May  1960 
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Iljin,  N.A.  L  K.F.  Levitekaja  1940  INVESTIGATION  QF  THE  INFLUENCE  OF  THE 

INCREASED  GRAVITATION  UPON  THE  ORGANISM  I.  CHANGE  OF  WEIGHT  OF  THE  BODY 
Bull.  Biol,  exp.  U.R.S.S.  (Mosco-v)  9;  200-203  ' 
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Ingram,  W.T.  1957  EN VI RON-MENTAL  PROBLEMS  CON-NECTED  WITH  SPACE  SHIP 

OCCUPANCY.  In  The  P  roceedincs  of  the  3rd  Annual  Meeting  of  The  Society 
of  the  American  Ast ronaut ic j 1  Society,  New  York. 
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Inman,  V.  T, ,  and  J.  E.  de  C.M.  Saunders  1947  ANATOMIC RDPHYSIOLOGICAL  ASPECTS 

OF  INJURIES  TO  THE  INTERVERTEBRAL  DISC. 

Joum.  Bone  Joint  Surg.  29:461,  1947. 


802 
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Institute  of  the  Aerospace  Sciences  1961  PROCEFDINGS  OF  TltE  IAS  AEROSPACE 
SUPPORT  AND  0,PERATI0^?S  MEETING.  (Unclassified  Papers.) 

(Sponsored  by  the  Instit.  of  Aerospace  Sciences,  Inc New  York;  Assisted 
by  OAS  Aerospace  Technology  on  Support,  Orlando,  Fla,,  4-6  Dec.  1961.) 
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Institute  of  Environmental  Sciences  1961  1961  PROCEEDINGS  OF  THE  INSTITUTE  OF 

ENVIRON’liENTAL  SCIENCES  NATIONAL  MEETING.  APRIL  6,  6,  7,  1961,  WASHINGTON. 

D.  C.  (Mt.  Prospect,  Illinois;  Institute  of  Environmental  Sciences,  P.  0, 
Box  191) 

ABSTRt\CT:  The  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  include 

the  84  technical  presentations  given  during  the  eighteen  sessions  of  the  1961 
National  Meeting.  These  papers  represent  a  big  area  in  advancement  of  the  state 
of  the  art  of  the  envirotimental  sciences.  The  following  subjects  were  discussed: 
Philosophy  of  Environmental  Testing;  Environmental  Criteria  and  Specifications; 
Simulation  Methods  for  Normal  Environments;  Environmental  Measurements;  Ground' 
Environment  Effects;  Marine  Environments;  Mobility;  The  Thermal  Environment;  Special 
Test  Facility  Problems;  Environments  of  Space;  Space  Environments  Simulation; 

Li^e  Sciences  and  Space;  Special  Space  Problems;  Spacecraft  Problems;  Space  Facili¬ 
ties;  Shock  and  Vibration  Problems;  Vibration  Excitation  Problems;  Acoustics  and 
Dynamics;  Supplemental  Papers. 
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MOTION  PICTURE 

Institute  of  Transportation  and  Traffic  Engineering  1958  IMPACT . 

(16  CO  documentary  film,  Department  of  Visual  Conmunication,  Univ. 
Extension,  Univ.  of  California,  Los  Angeles  24,  California)  1958 
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International  Astronautical  Federation  1954  SPACE  FLIGHT  PROBLEMS:  BEING  A 
COMPLETE  COLLECTION  OF  ALL  LECTURES  HELD  AT  TILE  4TH  ASTRONAUTICAL  CONGRESS. 
ZURICH  1953  (Biel,  Switzerland:  Switzerland,  Laubscher  &  Cie,  1954) 
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loan,  C.S.  1963  PARACHUTING  AT  SUPERSONIC  SPEEDS 

(Tore-ign'"Te^clTT^iv"; ,  AiTr“Forcc— Systems  Command^  Wr  ight-Pa tterson  AFB^^OHio)^ 
Trans.  No.  FTD-TT-6201307 ;  20  February  1963;  ASTIA  AD  298  777 
Original  Source;  Stiinta  Si  Trehnica  (Rumania)  1:14-16,  1962 


ABSTRACT:  Under  conditions  encountered  while  traveling  at  supersonic  speeds, 
the  need  to  ensure  that  the  pilot  and  the  entire  crew  will  be  rescued  if  an 


7 


-  803  . 


accident  should  occur  during  a  flight  at  supersonic  speed,  i.e.,  the  development 
of  new  methods  and  devices  for  ejection  and  parachuting  at  high  speeds  and 
altitudes,  has  become  one  of  the  inost  important  problems  to  be  solved  by  the 
builders  of  new  supersonic  airplanes.  The'main  obstacles  which  had  to  be 
surmounted  in  designing  ejection  devices  were  acceleration,  shock  waves,  and 
aerodynamic  heating.  The  newest  ejection  methods  and  devices  used  d  supersonic 
speeds  are.  the  "encapsulated  seats"  or  ejectable  "hermetically-sealed  cabins." 
Another  new  type  of  ejection  method  ia  the  sectional  plane. 
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Isakov.  P.  K.  1956  SKOROSTI.  USKORENIYA  PEREGRUZKI  f VELOCITIES.  ACCELERATIONS. 
OVERLOADS)  (Voyeniadat.  1956) 
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Isakov,  P.K.  1957  FIZIOLOGICHESKIE  REAKSII  CHELOVEKA  PRI  DEISTVII  RADIAL 'NYKH 
USKORENII  (Physiological  Reactions  of  Man  Under  the  Influence  of  Radial 
Accelerations) 

Vovonno-mcdits inski v  Zhurna 1  (Moscow)  6:  65-72.  June  1957. 

ABSTRACT;  Certain  physiological  effects  of  radial  acceleration  are  discussed 
which  arc  of  a  practical  significance  in  aviation.  The  phenomenon  of  grayout 
and  blackout  under  positive  acceleration  is  well  known;  it  is  caused  by  a 
reduction  of  the  retinal  and  cerebral  circulations  due  to  the  redistribution 
of  the  blood  in  the  body.  Repeated  exposure  to  acceleration  may  result  in 
a  certain  degree  of  adaptation  which  manifests  itself  in  increased  tolerance 
of  the  intensity  or  duration  of  acceleration.  Compensatory  mechanisms,  which 
tend  to  cotintcract  the  shifting  of  the  blood,  are  chiefly  pf  a  muscular  nature 
(increased  tonus)  and  may  be  demonstrated  in  the  electromyograra.  Such  reactions 
occur  even ' in  anticipation  of  acceleration.  The  duration  and  accuracy  of  hand 
movements . during  acceleration  was  also  studied,  as  well  as  the  oxygen  consumption 
before,  during,  and  after  acceleration  with  and  without  the  use  of  anlt-g 
devices. 
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Isakov,  P.  K.  1957  PHYSIOLOGICAL  REACTIONS  OF  MAN  DURING  RADUL  ACCELERATION 
(Trans,  of  Voyenno-Medi tsinkiv  Zhurnal  (USSR)  (6):65-72,  1957) 

(SIA  Translations  Center,  Chicago,  Ill.)  59-11118 

(Air  Tethnical  Intelligence  Ctr.,  Wright-Patterson  AFB,  Ohio,  Kept.  No. 
ATIC-Ik- 1606-58,  1957) 

ABSTRACT:  Findings  are  presented  in  regard  to  various  physical  reactions  in  the 
organism  under  the  effect  of  acceleration,  with  and  without  anti-g  devices. 


.  804 
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Isakcv.  P.  K-  1958  LIFE  IN  SPUTNIK. 

Astronaut tcs ,  3(2);38-39,  49-50 


ABSTRACT:  Problems  involved  in  keeping  living  organisms  in  space-examined 

by  Soviet  biologist,  preventing  escape  of  gases  from  liquids  in  organisms  y 
combination  of  two  methods-namely  maintaining  necessary  barometric  pressure 
in  chamber  and  use  of  specially  designed  clothing  or  space  suits.  Solar  and 
cosmic  radiation  studied;  effects  of  acceleration  on  organisms  of  animals  and 

humans . 
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Isakov,  P.  K.  1953  ON  LAUNCHING  A  SINGLE-STAGE  GEOPHYSICAL  ROCKET  TO 
A.N  ALTITUDE  OF  450  KM  ON  AUGUST  27,  1958. 

Zve^da  (USSR)  2  Sept.  1958. 

(Air  Technical  Intelligence  Ctr.,  Wright-Patterson  AIB,  Ohio) 

Rept.  No.  IR-1612-5S,  1958. 


ABSTRACT:  This  paper  discusses  the  flights  of  dogs  in  non-hermetic  chambers 
up  to  altitudes  of  110  km,  and  in  hermetically  sealed  cabins  to  an  altitude  of 


212  km. 
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Isakov,  P.K.  1958  PROBLEMS  OF  RETURN  TO  EARTH  FROM  SPACE  OF  SATELLITE  CREWS 
.  Krasnaya  Zvezda  (USSR)  p.3,  July  1958 

ABSTRACT:  The  work  of  Soviet  scientists  has  shown  that  up  to  altitudes  of 
about  200  km  above  sea  level  it  is  possible  to  ensure  viability.  Living 
beings  after  the  containers  in  which  they  are  placed,  become  detached  from  the 
rocket.  The  problems  of  reducing  the  speed  of  re-entry,  overcoming  the  heat 
barrier,  and  overcoming  acceleration  and  deceleration  harmful  to  the  living 
being  are  touched  on  briefly. 
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Isakov,  P.  K.,  &  V.  B.  Malkin  1958  VOPROSY  MEDITSINY  PRI  MEZHPLANETNYKH 
POLETAKH  (MEDICAL  PROBLEMS  IN  INTERPLANETARY  FLIGHTS).  Med,  rabot. 

No.  7,  p.  4;  24  Jan,  1958  _ 

SLTIMARY:  A  review  of  a  volume  of  23  translations  into  Russian  from  the  foreign 
literature.  Articles  translated  are  by  Armstrong,  Haber,  Strughold,  von  Beckh, 
Gaspa,  Ballinger,  Schaeffer,  etc. 
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iMkov,  P.  K.  1960  ASSAULT  ON  SPACE 
Trud.  p.  4;  21  May  1960. 
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latvan,  K.,  &  C.  Endre  1957  ,  KISERLETI  GYORSULASOS  AGYRAZKOQASHAN  LETREJOTT 
EKG-ELTERESEK  (ELECTROCARDIOGRAPHIC  CHANGES  IN  ACCELERATION  INDUCED  BRAIN 
CONCUSSIONS)  Ideggyogvaszatt  Szemle  (Hungary)  10(3): 87-96,  July  1957 
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luganov,  E.  M. ,  I.  I.  Kasian  &  V.  I.  lazdovskii  1960  0  MYSCHECHNOM  TONUSE  V 

USLOVIIAKH  NEVESOM3S1T  (Muscle  Tone  During  Conditions  of  Weightlessness) 
Izvest.  Akad.  Nauk  SSSR.  Ser.  Biol.  (Moscow)  25(4) : 601-606 ,  July-Aug.  1960. 
(In  Russian,  with  English  summary). 

ABSTRACT:  The  nature  and  degree  of  change  in  the  eye  muscle  tone  of  a  rabbit 
was  investigated  during  various  gravitational  conditions,  rocket  flights  (with 
acceleration  up  to  6.5  g  and  a  state  of  weightlessness  for  5  minutes),  and 
laboratory  conditions  using  a  centrifuge.  During  weightlessness  in  the  rocket 
flight  the  vertical  displacement  of  the  eyeball  suggested  a  decrease  of  the 
tonic  tension  of  the  eye  muscles.  During  various  gravitational  states,  the 
oculogravic  and  agravic  illusion  is  apparently  caused  by  vertical  displacement 
of  tne  eyes,  brought  about  by  reflex  stimuli  from  the  otolith  apparatus. 
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Ivanov,  D.  1959  VYSOTNYY  POUIT  (High  Altitude  Flight) 

(Trans,  of  Bol'shaya  Meditsinskava  Entsiklopediva  (USSR)  6:137-142,  1958). 
(SLA  Translation  Center,  Chicago,  Ill.)  59-18449 
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Ivanov,  K.  V.,  M.  V.  Zhukov  &  M.  G.  Molchanova  1962  EFFECT  OF  THE  EXERTION 
OF  ACCELERATION  SIMULTANEOUSLY  WITH  IRRADIATION  ON  THE  COURSE  OF  RADIATION 
SICKNESS  IN  ANIMAI.S. 

Pat.  Fiziol.  Eksp.  Ter.  6:74-75,  Sep. -Oct.  1962  (Russian) 


Ivanov,  K.  V.,  M.  V.  Zhukov  &  M.  G.  Molchanova  1963  THE  EFFECT  OF  ACCELERATIONS 
CREATED  AT  THE  MOMENT  OP  IRRADIATION  OF  ANIMALS  ON  THE  COURSE  OF  ACUTE 
RADUTION  SICKNESS. 

(Joint  Publications  Research  Service,  Washington,  D.C.) 

'  Transl.  from  Patol.  Fiziol.  i  Eksperim.  Terapiva  (Moscow)  6(5): 74-75,  Sept.- 
Oct.  1962. 

ABSTRACT:  The  characteristics  of  the  general  reaction  of  an  organism  to  the 
combined  action  of  radial  accelerations,  produced  by  rotating  animals  in  a 
centrifuge  and  irradiation  by  penetrating  radiations,  were  Investigated.  The 
experiments  werd  performed  on  44  male  rats  weighing  110-grams  to  120  grams. 

Results  indicated  that  acceleration  produced  at  the  moment  of  irradiation  did 
not  aggravate . radiation  sickness.  The  experimental  animals  died  no  earlier  than 
those  irradiated  without  rotation. 
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Izosimov,  G.  V.  and  A.  N.  Razumeev  1962  STUDIES  ON  CHANGES  IN  THE  BIO¬ 
ELECTRICAL  ACTIVITY  OF  THE  CEREBRAL  CORTEX  UNDER  THE  INFLUENCE  OF  PROLONGED 
TRANSVERSE  OVEPJjOAD. 

In  Izv.Akad.  Nauk.  SSSR  (Biol)  4:621-626,  July-August,  1962  (Russian). 


-  807  . 


ACCELERATION 

J 


2,685 


Jackson,  C.  B.,  Jr.,  W.  K.  Douglas,  et  al  1961  RESULTS  OF  PREFLIGHT  AND 

POST  FLIGHT  MEDICAL  EXAMINATIONS.  (Proc.  Conf.  on  Results  of  the  First 
U.  S.  Manned  Suborbltal  Space  Flight,  NASA,  Nat.  Inst.  Health,  and  Nat . 
Acad.  Sci.)  Pp.  31-36.  6  June  1961. 
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Jacobius,  A.  J.  &  M.  J.  Wilkins  1956  AVIATION  MEDICINE;  AN  ANNOTATED 
BIBLIOGRAPHY.  Vr.\.  I,  1952  LITERATU.^E. 

(Technical  Inforaation  Division,  Library  of  Congress,  Washington,  D.C.) 

Nov.  1956,  Library  of  Congress  Cat.  Card  No.  56-60078.  PB  No.  121543. 

ASTIA  AD  108  861 

ABSTRACT:  The  first  annual  cumulation  of  the  bibliography  on  the  subject  prepared 
at  the  Library  of  Congress  under  plans  to  include  all  available  published  book 
and  periodical  literature  and  unclassified  reports  issued  from  1951  to  1956. 

Author  and  subject  indexes  are  provided. 
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Jacobius,  A.J.,  R.  Kenk,  L.D.  Davis,  E.G.  Koines,  K.  Pappajohn  et.  al  1957 
AEROSPACE  MEDICINE  AND  BIOLOGY:  AN  ANNOTATED  BIBLIOGRAPHY.  VOLUME  VI,  ' 
1957  LITERATURE.  (Library  of  Congress. . Science  and  Technology  Div. , 
Washington,  D.C.) 


ABSTRACT:  This  sixth  volume  of  the  series  contains  1567  abstracts  and  follows 
the  preceding  volume  in  all  aspects,  including  format  and  type  of  indexes. 

Only  minor  modifications  were  made  in  the  subject-category  breakdown  which 
was  initiated  in  Volume  V.  New  areas  of  interest  that  emerged  while  work  was 
in  progress  received  special  consideration.  The  project  is  sponsored  by  the 
National  Aeronautics  and  Spate  Administtation,  the  Air  Force,  and  the  Federal 
Aviation  Agency.  (Aerospace  Medicine  34(81:769.  Aug,  1963) 
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Jacobius,  A,  J.  ,  1959  BIBLIOGRAPHIC  CONTROL  OF  AVIATION  AND  SPACE  MEDICAL 
LITERATURE. 

Aerospace  Med.  30(7) : 507-512. 

SUMMARY:  This  paper  discusses  briefly  the  scope,  purpose,  and  organization  of 
aviation  and  space  medicine  bibliographies,  outlines  their  historic  development, 
and  lists  their  most  representative  products.  Enough  has  been  said  recently 
about  the  urgent  need  for  intensification  of, this  country's  research  efforts, 
particularly  in  the  as tronautical  sciences,  that  to  belabor  this  point  further 
would  be  tantamount  to  expressing  a  truism.  The  paper  attempts  to  show  at  what 
tremendous  rate  aerospace  medicine  and  its  literature  have  grown  throughout 
tha  last  decades.  There  is  little  doubt  that  this  trend  will  pe-sist  for  some 
time  to  come.  While  the  maze  of  scientific  source  materials  is  deepening' 
daily,  the  need  for  bibliographic  guidance  becomes  increasingly  compelling. 
Bibliographers  and  researches  alike  should  accept  the  challenge  and  spare  no 
efforts  to  promote  and  improve  methods  and  techniques  of  bibliographic  coverage 
and  documentation. 
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Jacobius,  A.  J.,  M.  J.  Wilkins,  L.  Kassianoff,  R.  B.  Slie  &  S,  L.  Whitehead  1959 
AVIATION  MEDICINE:  AN  ANNOTATED  BIBLIOGRAPHY.  VOL.  II.  1953  LITERATURE. 
(Aerospace  Medical  Association,  St.  Paul,  Minn.)  Library  of  Congress  Cat. 
Card  No.  56-60078;  ASTIA  AD  297  740. 

ABSTRACT:  The  second  volume  on  the  subject,  considerably  increased  in  size. 
Subject  coverage:  (1)  history  and  general  aspects  of  aviation  medicine,  (2) 
aviation  physiology,  (3)  pathology  and  pharmacology  of  aviation,  (4)  aviation 
psychology,  (5)  preventive  medicine  and  sanitation,  (6)  special  problems  in 
high  altitude  and  space  flight,  and  (7)  miscellaneous  problems. 


2,690 


Jacobius,  A.  J.  et.al.  1960  AEROSPACE  MEDICINE  AND  BIOLOGY:  AN  ANNOTATED 
BIBLIOGRAPHY.  V0LU>T:  III.  1954  LITERATURE. 

(Library  of  Congress,  Science  and  Technol.  Div. ,  Washington,  D.C.)  Library 
of  Congress  Cat.  Card  No.  56-60078;  PB  171  029.  ASTU  AD  248  102 

ABSTRACT:  This  bibliography,  which  was  prepared  under  the  sponsorship  of  the 
National  Aeronautics  and  Space  Administratio.i,  of  the  Advanced  Research  Project 
Agency,  and  of  the  Defence  Research  Board  of  Canada,  is  the  third  in  a  seiies 
which  is  scheduled  to  be  brought  up  to  date  under  an  accelerated  program  within 
two  and  one  half  years.  It  comprises  comprehensively  the  monographic,  periodical, 
and  report  literatures,  both  domestic  and  foreign,  of  the  year  1954.  The  biblio¬ 
graphy  is  arranged  alphabetically  by  authors  and  contains  1368  abstracts.  It 
includes  a  secondary  author,  a  corporate  author,  and  a  detailed  and  thoroughly 
cross-referenced  subject  index.  The  indexes,  cumulated  for  Volumes  I-lII,  contain 
close  to  4000  entries.  The  bibliography  covers  all  subject  fields  pertinent  to 
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aviation  and  space  medicine,  particularly  the  following:  physiology,  biology, 
psychology,  pathology,  pharmacology,  toxicology,  sanitation,  human  and  operational 
aspects,  engineering,  extraterrestrial  environments,  nutrition,  survival  and 
rescue,  personnel  problems,  and  accident  prevention. 
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Jacobius,  A.  J.,  R.  Kenk,  et  al  1961  AEROSPACE  MEDICINE  AND  BIOLOGY.  AN 
ANNOTATED  BIBLIOGRAPHY.  (FORMERLY  AVUTl ON  tCDICINE)  .  VOL.  IV.  1955 
LITERATURE. 

(technical  Information  Div. ,  Library  of  Congress,  Washington,  D.  C,,  1961) 
Library  of  Congress  Cat.  Card  No.  56-60078.  ASTIA  AD  258  191 

ABSTRACT:  This  volume  continues  the  effort  made  in  earlier  volumes.  The  series 
appears  indispensable  for  literature  search  in  the  field  of  aerospace  medicine. 


2,692 

Jacobius,  A.  S.  et  al  1962  AEROSPACE  MEDICINE  AND  BIOLOGY:  AN  ANNOTATED 
BIBLIOGRAPHY.  VOLUME  V.  1956  LITERATURE. 

(Library  of  Congress,  Science  and  Technology  Div.,  Washington,  D.C.) 
Library  of  Congress  Cat.  Card  No.  56-60078:  ASTIA  AD  274  064 

ABSTRACT:  Abstracts  are  arranged  by  subject  catagories  for  greater  convenience 
to  the  reader  desirous  to  gaing  Information  on  broad  subject  matters  by  quick 
direct  perusal. 
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Jacobius,  A.J.  1962  INTERNATIONAL  EXaiANGE  OF  BIOASTRONAUTICS  IJff’OR.'lATION. 
(Library  of  Congress,  Science  and  Technology  Division,  Washington,  D.C. , 
presented  at  the  Symposium  on  Bioastronautics  Information  Exchange,  12th 
International  Astronautical  Congress,  October  1-7,  1961) 

See  also  Aerospace  Meu.  33 (2) ; 131-137 ,  Feb.  1962. 


ABSTRACT:  The  spectacular  development  of  the  life  sciences  in  space  during  the 
last  decade  as  part  of  the  overall  space  research  effort  is  reflected  in  an 
equally  dramatic  expansion  of  bioastronautics  literature.  Because  the  trend  is 
worldwide,  the  individual  scientist,  harassed  by  the  increasing  complexity  and 
growth  of  his  subject  field,  finds  himself  faced  by  added  linguistic  obstacles 
and  jismayed  by  alien  disciplines  and  practices.  The  dilemma  does  certainly 
not  stem  from  a  lack  of  services  intended  to  control  the  explosive  influx  of 
bioastronautics  information  and  to  bridge  language  barriers.  Quite  to  the 
contrary,  the  problem  we  face  today  is  not  one  of  ‘'too  little,"  it  is  one  of 
"too  much."  This  paper  is  intendeu  to  survey  and  evaluate  briefly  the  situation 
in  terms  of  existing  domestic  and  international  information  facilities,  with  the 
view  of  identifying  and  formulating  possible  ways  of  improvement. 
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Jacobius,  A.  J.,  R.  Kenk,  L.  D.  Davis  et  al  1963  AEROSPACE  MEDICINE  AND 

BIOLOGY  (F0R.*:ERLY  AVIATION  MEDICINE):  AN  ANNOTATED  BIBLIOGRAPHY.  VOL.  VI. 
1957  LITERATURE. 

(Science  &  Technology  Division,  The  Library  of  Congress,  Washington,  D.  C.) 
Congress  Catalog  Card  No.  56-60078.  ASTIA  AD  402  638 
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Jacobs,  H.  1.  1959  STUDY  OF  HUMAN  TOLERANCE  TO  COMPLEX  TRANSVERSE  G. 

(Convair  Division  of  General  Dynamics  Corp. ,  San  Diego,  Calif.) 

Convair  Rept.  ZG-003,  June  1959. 

2.696 

Jacobs,  H.  L.  and  E.  Burgess,  Ed.  1960  ADVANCES  IN  THE  ASTRONAUTICAL 

SCIENCES.  VQLl^tE  6  (AAS  Sixth  Annual  Meeting,  New  York,  Proceedings, 
1^-21  Jan.  1960.) 

(New  York:  Macmillan,  1961) 


CONTENTS  include: 

White,  S.,  D.  D.  Flickinger,  T.  V.  Helvey,  A.  Mayo  and  B.  Rowen,  "Panel 
Discussion:  Man  in  Space,  When?",  pp.  37-69,  22  figs,.  5  tbls. 
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Jager,  M.  .  1956  BEI  2400  KM/ST:  AUSSTEICiN  ...?  (AT  2400  KM. /HR.:  EXIT...?) 

Flug-Revue  (Stuttgart)  1956(12): 18-20,  Dec.  22,  1956 

ABST]^CT:  American  research  and  experiences  with  ejection  at  high  altitudes  and 
supersonic  speeds  are  briefly  described.  It  is  recognized  that  the  progressively 
increasing  speeds  and  higher  altitudes  exceed  the  protection  offered  by  further 
development  of  the  ejection  seat.  Instead,  the  new  safety  design  concept  consists 
of  a  completely  enclosed  ejection  capsule  eicompassing  the  pilot  and  the  cockpit. 
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Jager,  M.  1959  DAS  GEFAHRLICHE  C  (THE  DANGEROUS  G) 

FIug-Rcvuc  (Stuttgart),  (2):  22-25,  Feb.  1959  (In  German) 

ABSTRfiCT:  The  physiologic  effects  of  G  forces,  and  human  G-tolerance  limits  are 
reviewed,  and  protective  measures  and  current  experiments,  such  as  tests  in 
water  immersion  chambers,  are  discussed.  Complete  enclosure  of  the  pilot  in 
water  in  a  pressurized  chamber  has  been  suggested  for  future  space  flights. 
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Cencrlfugal  experiments  shoved  that,  although  the  subject  had  full  freedom 
of  arm  and  leg  motion,  the  physiologic  effects  of  gravity  in  water  resembled 
those  observed  when  pressure  suits  were  worn.  Since  the  heart  and  lungs  were 
still  in  an  air  environment,  they  did  not  receive  the  full  protection  given  to 
the  rest  of  the  body.  Within  a  short  period  of  time,  the  subject  experienced 
pain  in  the  thoracic  region.  It  has  been  suggested  to  fill  the  lungs  with  water 
in  which  oxygen  has  been  dissolved. 
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jAsper,  H.  H.  ,  A.  Cipriani  &  E.  Lotspeich  1942  STUDIES  ON  THE  MECHAJJISM 
OF  BLACK-OUT. 

(National  Research  Council,  Canada)  C-2085,  26  Jan.  1942. 

ABSTRACT:  Studies  were  made  on  cats  and  macasus  Rhesus  oxinkeys  and  this  pre¬ 
liminary  report  describes  the  technique  of  operating  the  animal  centrifuge, 
observations  on  the  effects  of  positive  ”G"  on  the  spontaneous  electrical  activity 
of  tte  cortex,  its  extinction  by  positive  "G",  the  effect  of  the  position  of 
the  animal  relative  to  the  direction  of  *'G".  The  effect,  of  positive  "G"  on  the 
electrical  response  of  the  occipital  cortex  to  light  stimulation. 
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Jasper,  H.  H.  &  A.  Cipriani  1942  DESCRIPTION  OF  ANIMAL  CENTRIFUGE  MONTREAL 
NEUROLOGICAL  INSTITUTE. 

(National  Research  Council,  Canada)  C-2086,  Jan.  1942. 

ABSTRACT:  This  report  describes  the  animal  centrifuge  used  at  Montreal 
Neurological  Institute  for  studying  the  physiological  effects  of  acceleration 
on  animals. 
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Jasper,  H.  1942  NRC  REPORT  ON  PROJECT  A.M.  14  ON  SUBJECTING  ANIMALS  TO  CENTRI¬ 
FUGAL  FORCE 

(National  Research  Council,  Canada)  C-2168,  May  16,  1942. 

ABSTRACT:  This  is  a  preliminary  report  discussing  the  results  obtained  on 
experiments  on  cats  and  Macacus.  Rhesus  monkeys  subjected  to  forces  oetween  3 
and  12  G  and  studying  the  electroencephalogram,  retinal  potentials,  electrocardio¬ 
grams,  intercranial  pressure  and  moving  pictures  of  cerebral  vessels  as  viewed 
through  a  glass  window  screwed  in  the  skull. 
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Jasper,  H.H.  1942  REPORT  TO  THE  NATIONAL  RESEARCH  COUNCIL  ON 
PROJECT  A.M.  14.  RESEARCH  ON  POSITIVE  FORCES  OF  ACCELERATION. 
Proc .  Assoc.  Conan.  Aviation  Med.  Research,  NRCC,  Appendix  I. 

16  May  1942 
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Jasper,  H.,  A.  Cipriani  &  E.  Lotspeich  1942  PHYSIOLOGICAL  STUDIES  ON  THE 

EFFECT  OF  POSITIVE  ACCELERATION  IN  CATS  AND  MONKEYS. 

(National  Research  Council,  Canada)  Rept.  C-2225;  28  Sept.  1942. 

ABSTRi^CT:  The  effect  of  acceleration  on  blood  pressure  was  studied  by  means  of 
a  T  cannula  in  the  carotid  artery  and  its  fall  in  relation  to  time  of  onset  of 
acceleration  has  been  described.  The  intracranial  pressure  was  noted  to  fall 
with  the  onset  of  positive  "G"  down  to  a  negative  pressure  of  150  mm  of  mercury. 
Complete  extinction  of  the  b  wave  in  the  electroretinogran  was  noted  to  precede 
the  extinction  of  the  electrical  activity  of  the  cortex  at  low  levels  of  accelera¬ 
tion  while  at  higher  levels  the  electrical  activity  of  the  brain  is  extinguished 
first.  Changes  in  occipital  cortical  response  to  light  stimulation  were  also 
noted  in  relation  to  electroretinogram  and  electroencephalogram.  The  electro¬ 
encephalograms  showed  an  excitatory  phase  followed  by  depression  with  delta 
waves  and  finally  extinction  of  all  activity.  Hydraulic  suit  protection  was 
found  to  protect  monkeys  up  to  10  "G”.  Moving  pictures  of  cerebral  vessels 
during  positive  acceleration  showed  blanching  of  the  cortical  surface  but  never 
complete  emptying  of  the  larger  vessels.  No  difference  in  G  tolerance  could  be 
seen  in  animals  acclimatized  to  high  altitude,  and  no  effect  of  adrenal  cortical 
extract  and  of  pretreatment  with  desoxycorticosterone  upon  G  tolerance  could  be 
found. 
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Jasper,  H.  H.,  B.  F.  Jones,  F.  D.  Chapman,  A.  Cipriani  6  R.  E,  Mitchell  1942 
Tl’E  EFFECT  OF  REPI5\TED  EXPO-SlTciE  TO  LOW  ATIIOSPHERIC  PRESSURE  UPON  TOLERANCE 
TO  POSITIVE  ACCELElLiTION  IN  Mil.NKEYS. 

(National  Research  Council,  Canada)  C-2237,  17  Nov.  1942. 

AEST.RACT:  Macaca  mulatta  monkeys  acclimatized  to  high  altitude  in  decompression 
chambers  were  tested  on  the  animals  centrifuge  and  their  tolerance  to  G  recorded 
by  means  of  electro-encephalograms,  retinograms  and  clinical  observations. 
Animals'  acclimatized  to  high  altitudes  were  found  to  have  a  greater  G  tolerance 
than  the  controlled  animal  as  measured  by  these  criteria.  The  results  of  ad¬ 
ministration  of  desoxycorticosterone  were  equivocal. 
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Jasper,  H.  H.,  M.  Clinton,  Jr.,  A  Cipriani  &  G.  W.  Thom  1942  THE  EFFECT  OF 
DESOXYCORTICOSTERONE  ACETATE  AND  ADRENAL  CORTICAL  EXTRACT  UPON  G  TOLERANCE 
IN  MONKEYS. 

(National  Research  Council,  Canada)  Rept.  C-2244,  10  Dec.  1942. 


ABSTRACT:  In  eleven  Macaca  mulatta  inonkeys,  tolerance  to  positive  acceleration 
between  3.0  and  6.9  "g"  was  not  appreciably  altered  by  adrenal  cortical  extract 
or  by  pretreatment  with  desoxycorticosterone  acetate  as  measnred  by  threshold  of 
extinction  of  the  EEG. 

Recovery  time  of  brain  potentials  was  accelerated  21X  by  adrenal  cortical  extract 
administered  the  night  before  exposure  and  48X  by  four  days  pretreatment  with 
desoxycorticosterone  acetate. 
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Jasper,  H.  H.  &  A.  Cipriani  1943  PHYSIOLOGICAL  STUDIES  OF  ACCELERATION. 
(National  Research  Council,  Canada)  C-2348. 


ABSTRACT:  The  work  accomplished  during  the  fiscal  year  1942-1943  under  N.R.C. 
grand  A  M  14  is  the  subject  of  this  paper.  The  work  is  divided  into  five 
principal  headings:  (a)  Improvements  in  Instrumentation  and  Technique;  (b) 
Fundamental  Investigations  of  Basic  Physiology  of  Acceleration;  (c)  Accessory 
Studies  which  took  Precedence  because  of  Apparent  Promise  or  Urgency;  (d)  Motion 
Picture  Presentation  of  the  Physiology  of  Acceleration  from  Aniraal  Studied: 

(e)  Additional  Activities  of  Research  Fellow. 
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Jasper,  H.  H. ,  &  A.  J.  Cipriana  April  1943  PHYSIOLOGICAL  AND,  PATHOLOGICAL 

CHANGES  IN  UNANESTHETIZED  MONKEYS  SUBJECTED  TO  POSITIVE  ACCELERATION  WITH 
AND  WITHOUT  HYDRAULIC  PROTECTION.  (Executive  of  the  Associate  Committee 
on  Aviation  Medical  Research,  Nat'l.  Research  Council  of  Canada,  Twenty- 
first  meeting,  8  April  1943)  Rept.  No.  CAM  26:49' 
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Jasper,  H.  H.,  A.  Battista,  &  R.  H.  Noble  1943  RELIABILITY  OF  THE  SWING  TEST 
OF  MOTION  SICKNESS.  (National  Research  Council,  Canada)  Rept.  No.  C403d 
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Jaulmes,  C:,  &  A.  Benicce  1956  LE  MAL  DES  TRANSPORTS  (TRAVEL  $ICKNESS) 

Revue  ircdicale  franchise  (Paris)  37(6): 321t330,  June  1956 

ABSTRACT;  A  brief  review  is  presented  of  motion  sickness,  its  clinical  aspects, 
frequency,  susceptibility  of  persons,  and  etiology.  The  etiological  factor  neces¬ 
sary  for  motion  sickness  is  stimulation  of  the  non-euditory  labyrinth  (caused  by 
angular  movements  and  change  of  head  position  around  a  vertical  axis  in  an  airplaneO'. 
Consideration  is  given  to  nervous  centers  (vomiting  center,  chemoreceptor  zone) 
and  to  psychological  and  visual  factors  related  to  motion  sickness.  Breathing 
exercises,  oxygen  inhalation,  cotton  ear  plugs,  and  nutritional  factors  are  mention’- 
ed  as  preventive  measures.  Drug  treatment  is  advocated  using  belladonna  alkaloids, 
barbiturates,  synthetic  antihistaminics ,  and  pheonothiazine  and  derivatives. 
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Jefferson,  G.'  DISCUSSION  OF  SPINAL  INJURIES. 
.  Proc.  Roy.  Soc.  Med.  21:21,  1928. 
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Jensen,  L.K.  '  1961  EVALUATION  OF  ACCELEROMETER  SERVOS  WITH  UNKNOWN  NONLINEAR' 

ELEMENTS.  (Space  Technology  Labs.,  Inc.,  Los  Angeles)  Rept  no.  STL/TN- 
61-0000-  19004,  ASTIA  AD-  256  907,  January  1961 

ABSTRACT:  Only  two  general  methods  of  obtaining  accelerations  greater  than  one 
g  are  available  in  the  laboratory,  namely,  by  centrifuge  and  by  vibration.  This 
paper  discusses  the  response  of  accelerometers  containing  feedback  servos  to 
vibrational  input  acceleration.  It  is  shown  that  under  certain  conditions,  the 
linearity  of  the  steady-state  accelerometer  response  can  be  determined  by  measuring 
the  rectification  error  observed  during  vibration.  (Author) 


2,712 


Jensen,  R.E.  4  R.D.  Squires  1959  NADC  BIOLOGICAL  INSTRUMENTATION  SYMPOSIUM  OF 
10  DEC.  1953;  THIRD  LETTER  REPORT  CONCERNING 
^.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR95  Oct.  7,  1959 


ABSTRACT:  This  report  gives  details  concerning  the  assemblage  of  a  prototype 
airborne  ins tru-en ta t ion  package  and  a  supporting  ground  installation  for  the 
monitoring,  recording,  and  analysis  of  the  cabin  environmental  conditions  and 
physiological  status  of  the  pilot  in  high  performance  aircraft,  space  vehicles, 
and  their  ground  simulation  counterparts,  e.g.,  centrifuges,  angular  accelerators, 
ejection  seat  towers,  etc.  Equipment  will  conform  to  IRIG  standards  to  assure 
compatibility  of  readout  with  existing  equipment  at  other  installations. 
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Jensen,  R.,  J.J.  Gordon,  et  al.  1960  NADC  BIOLOGICAI,  INSTRUMENTATION  SYMPOSIUM 
OF  10  DECEMBER  1958;  SEVENTH  LETTER  REPORT  CONCERNING 
^.S.  Naval  Air  Development  Center,  Johnsvllle,  Pa.)  NACC-MA-L6021  July  12,  1960 
ASTIA  AD  242  A49 


ABSTRACT;  This  is  a  preliminary  report  of  tests  carried  out  on  the  AMAL  bioinstru'- 
mentatlon  package  during  which  six  channels  were  transmitted  on  an  assigned 
frequency  of  232.4  megacycles  from  the  package  mounted  In  the  AMAL  centrifuge 
gondola  to  the  AMAL  monitoring  and  recording  system. 
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Jensen,  R.,  J.  J.  Gordon,  et  al .  1960  NADC  BIOLOGICAL  INSTRUMENTATION 

SYMPOSIUM  OF  10  DECEMBER  1958  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 

NADC-MA-L6018;  ASTIA  AD-242  448 

ABSTRACT:  A  summary  is  given  of  the  investigations  carried  out  on  three  types  of 

respiration  sensor  systems  which  have  been  developed  and  evaluated  at  the  Aviation 
Medical  Acceleration  Laboratory  (AMAL)\  A  classical  method  for  measuring 
respiratory  excursions  was  a  chest  strap  for  measurement  of  changes  in  chest 
circumference.  The  measurement  of  a  pressure  differential  across  a  pilot's  mask 
with  a  constant  resistance  to  flow  has  been  used  as  a  measurement  of  respiratory  ' 
gas  flow.  In  order  to  study  respiration  when  a  mask  is  not  used,  in  particular 
when  a  full  pressure  suit  is  worn,  a  thermistor  device  was  mounted  on  a  standard 
boom  microphone  to  measure  temperature  at  that  point.  (AUTHOR) 
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Jensen,  R.  E.,  J.  J.  Gordon,  R.  D.  Squires,  &  W.  Sipple  1961  CHANGES  IN  THE 
HUMAN  ELECTROENCEPHALOGRAPH  (EEG)  DURING  POSITIVE  ACCELERATION.  (Paper, 

32nd  Annual  Meeting,  Aerospace  Medical  Association,  24-27  April  1961,  Chicago,, 
Ill.) 


ABSTRACT:  The  occipital  EEG  was  recorded  on  magnetic  tape  during  75  centrifuge 
runs  on  fifteen  human  subjects  while  exposed  to  positive  acceleration  sufficient 
to  produce  blackout  lasting  from  2  to  22  seconds.  A  performance  task  and  change 
in  EEG  electrode  impedance  were  also  recorded.  Motion  pictures  were  made  of 
subject's  face  during  runs.  The  EEG  was  separated  into  18  continuously  recorded 
component  frequencies  using  sharply  tuned  filters.  The  data  thus  obtained  showed 
increase  in  amplitude  of  beta  frequencies  so  long  as  the  subject  was  able  to 
resist  cerebral  hypertension.  As  he  failed  to  compensate  there  were  varying 
degrees  of  shift  toward  increased  an^litude  in  the  lower  frequencies.  A  marked 
beta-delta  shift  during  acceleration  with  appearance  of  high  amplitude  delta  and 
loss  of  beta  indicated  imminent  loss  of  consciousness.  (  Aerospace  Medicine 
32(3):235,  March  1961) 


Jessen,  Richard  H.  1963  A  METHOD  OF  NUMERICALLY  EVALUATING  THE  ERRORS  RESULTING 
FROM  MEASUREMENT  OF  SPECIFIC  SHOCK  IJIPULSES  BY  ACCELEROMETERS  DUE  TO  THE 
FREQUENCY  RESPONSE  CHARACTERISTICS  OF  THE  ACCELEROMETER 
University  of  Wyoming,  Laramie,  Wyoming^  ASTIA  AD  401  818 

ABSTRACT:  Vibration  and  shock  have  become  important  fields  of  mechanical 
engineering  with  the  advent  of  high  speed  aircraft  and  missiles.  Vibration 
can  be  defined  in  terms  of  displacement,  velocity,  and  acceleration  while  shock 
is  generally  defined  as  a  change  in  velocity  which  gives  rise  to  high  accelera¬ 
tions.  Factors  such  as  mounting  techniques,  temperature  effects,  acoustical 
effects,  calibration  errors,  and  frequency  response  all  affect  : he  accuracy  of 
the  recorded  environmental  data.  The  effect  of  the  frequency  response  upon  the 
accuracy  of  the '  acce^ration  data  will  be  the  main  factor  discussed  in  this 
paper.  The  input  to  be  considered  in  this  paper  will  be  a  shock  rather  than 
a  vibration  input.  This  paper  will  present  a  method  of  calculating  the  error 
of  a  crystal  accelerometer  due  to  its  frequency  response  being  less  than 
unity  in  the  low  frequency  range.  The  inputs  considered  will  be  the  three  types 
of  shock  pulses. 

2,717 

Jez,  J.  1960  PR2YCZYNY  I  MECHANISM  URAZ<5w  W  CZASIE  SKOKCJw  ZE  SPADOCHRONFM 
(CAUSES  AND  MECHANISM  OF  INJURIES  DURING  PARACHUTE  JUMPING) 

Lekarz  Woiskovy  (Warszawa)  36(10):  992-999.  (In  Polish,  with  French  summary) 
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Jilek  L,  &  S.  Trojan  1960  [EFFECT  OF  THE  RESISTANCE  TO  POSITIVE 
ACCELERATION  IN  RATS]  Cesk  Fysiol.  9:20-1,  January  1960 
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Jilek,  L.,  J.  Fischer  and  S,  Trojan  1962  HIGHER  NERVOUS  ACTIVITY  CHANGES 
UNDER  THE  INFLUENCE  OF  POSITIVE  ACCELERATION  IK  RATS  OF  VARIOUS  AGES. 

In  Activ.  Nerv.  Suo.  (Praha)  4:128-129,  1962  (Cz) . 
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Jilek,  L.  and  S.  Trojan  1962  CHANGES  IN  THE  RESISTANCE  AGAINST  ACCELERATION 
„  STRESS  AFTE  R  INTERVENTION  ON  THE  CENTRAL  NERVOUS  SYSTEM  IN  ONTOGENESIS 
IN  RATS. 

In  Shorn.  Lek.  64:57-60,  Feb.  1962  (Cz) . 
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Jobes,  H.  W.  1942  HtmAN  CENTRIFUGE  OF  THE  AERO  MEDICAL  UNIT  AT  THE  MAYO 
CLINIC'S  AERO  MEDICAL  LABORATORY. 

(USAF,  Wright-Patterson  AFB,  Ohio)  Memo  Report  EXP-M-49-698-5 .  24  Aug. 

1942. 

ABSTRACT:  The  superstructure  and  driving  mechanism  of  the  inertia-type  centrifuge 
at  Mayo  Clinic  is  described.  The  superstructure  is  judged  to  be  quite  satis¬ 
factory  in  operation  but  the  clutching  and  braking  mechanism  gives  a  soirievhat. 
non-linear  acceleration  to  the  centrifuge,  partly  because  of  manual  control. 
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Joekes,  A.  M.  1947  AIRSICKNESS 

(RAF,  Institute  of  Avlation'^Medicine,  Famborough)  FPRC  Rept.  No.  475;  Oct. 

1947.  ASTIA  ATI  206  360. 

ABSTRACT:  (1)  254  air-gunners  in  training  have  been  subjected  to  the  swing  test. 
The  incidence  of  swing  sickness  was  19. 7Z,  corresponding  closely  to  the  incidence 
in  other  populations  of  the  R.A.F.  The  subsequent  flying  experience  of  these 
air-gunners  is  being  followed.  (2)  A  comparison  of  the  results  of  the  swing  test 
with  the  incidence  of  airsickness  and  with  past  flying  experience  suggests  that 
the  single  swing  test  is  of  little  help  in  pre-selecting  air  crew  to  prevent  wast¬ 
age  due  to  airsickness.  (3)  A  number  of  those  that  were  swing  sick  have  been 
tested  for  adaptation  on  the  swing.  Of  the  original  number  of  air-gunners  tested 
1.7%  failed  to  adapt;  a  further  1.17.  showed  only  slight  adaptation.  (4)  The 
percentage  figure  for  failure  to  adapt  swing  sickness  approximates  to  the  higher 
figure  for  failure  to  adapt  to  airsickness.  Whether  thes^  two  manifestations 
run  a  parallel  course  can  only  be  decided  by  following  the  subsequent  flying 
experience  of  these  air-gunners.  It  is  suggested  that  a  group  of  men  suspended 
from  flying  duries  on  account  of  persistent  sickness,  not  primarily  due  to 
psychological  causes,  should  be  tested  for  adaptation  to  swing  sickness. 
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Joffe,  M.  and  F.  A.  Hitchcock  1948  STUDIES  ON  DECELERATION. 

Federa t ion  Proc . ,  7:62. 

In  order  to  investigate  the  physiological  effects  of  rapid,  severe 
decceleration  it  is  first  necessary  to  know  the  strength  of  the  struc¬ 
tural  components  affected  and  their  resistance  to  deceleration  forces. 

The  literature  on  the  subject  is  nil.  Thoraces  of  normal  human 
individuals  were  obtained  and  the  physical  properties  of  the  ribs 
investigated  by  means  of  the  Olsen  Universal  Lever  Type  Testing  machine 
which  applied  an  anterior  posterior  compression  to  the  rib  to  the  point 
of  destruction.  All  ribs  tested  broke  in  the  anterior  third  at  an  average 
value  of  about  15  lbs.  Curves  of  load  vs  distortion  were  drawn,  and 
calculations  of  total  energy  absorbed  were  mpde..  All  ribs  absorbed 
energy  in  the  range  of  10-100  inch  pounds.  Obviously  the  thorax  can 
absorb  more  energy,  up  to  1000  foot  lbs.  or  more,  and  we  conclude  that 


818 


the  bony  structures  contribute  little  to  the  total  strength.  Bone  ash 
determinations  made  on  fat  free,  dry  bone  showed  no  variation  correlating 
with  strength.  The  strength  of  the  intact  human  thorax  by  means  of 
simulated  decelerations  ,  is  being  observed  by  means  of  the  fluoroscope. 
Changes  in  the  viscera  are  also  observed  and  animal  experiments  to 
determine  changes  in  cardiology  (pressure  and  E.K.C.)  with  similar  con- 
striction  of  the  thorax  and  abdomen  are  under  way. 
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Joffe,  M  and  F.  A.  Hitchock  1949  CAUSE  OF  INJURY  IN  RAPID  DECELERATION 
Federation  Proceedings  8: 1 . 

ABSTRACT:  Experiments  have  been  carried  out  on  cadavers  and  anesthetized  dogs 
to  determine  the  effects  of  rapid  deceleration.  Accelerations  was  accomplished 
by  falling  weights  attached  by  a  steel  cable  to  the  lower  extremity  of  the  test 
body.  Rapid  deceleration  was  produced  by  a  safety  harness . attached  around  the 
waist  and  connected  by  means  of  a  tail  line  to  the  cross  member  of  a  T-shaped 
channel  iron  frame.  The  6  forces  produced  were  recorded  photographically  from 
vacuum  tube  type  accelerometers.  The  decelerative  forces  were  less  than  those 
expected  from  calculation,  which  was  probably  due  to  the  lack  of  rigidity  In  the 
tube  attachments.  It  was  observed  that  there  was  no  damping  effect  of  tissues 
on  the  transmission  of  forces  from  the  belt  to  the  heart. 

Seven  dogs  were  subjected  to  multiple  decelerations.  Serial  electrocardiograms 
were  made  on  all  dogs  over  a  period  ranging  up  to  9  days  or  until  death.  Au¬ 
topsies  were  performed  at  death.  Results  of  serial  electrocardiograms  on  dogs 
showed  inversions  or  other  abnormalities  of  the  T-wave  in  one  or  more  of  the  3 
standard  leads.  X-ray  heart  shadow  in  one  case,  autopsy  in  all  7  cases,  showed 
a  dilatation  of  the  heart  with  thinning  of  the  right  ventricular  wall.  Four 
of  7  dogs  also  showed  pulmonary,  hepatic  or  renal  vascular  engorgement.  The 
findings  pointed  to  a  condition  of  right  heart  failure— the  traumatic  heart 
injury  syndrome. 
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Joffe,  M.  H.  1949  ANATOMICAL  AND  VHYSlOLOniCAL  FACTORS  INVOLVED  IN  TOLERANCE 
TO  RAPID  DECELERATION. 

(PhD  Diss.,  University  of  Ohio,  Columbus,  Ohio,  1949) 

STOWARY:  1.  Human  ribs  tested  as  isolated  units  have  been  shown  to  be  relative¬ 

ly  weak  structures  (average  strength  21.8  lbs.— range  7  to  40  lbs.)  but  capable 
of  undergoing  a  considerable  amount  of  distortion  before  breaking  (22.6%  average — 
range  12.9  to  34.9%).  The  total  energy  absorbed  before  breakage  was  also  quite 
small  (average  of  22.1  inch-pounds  —  range  0.5  to  58  inch-poxmds) , 

2.  Two  experiments  on  halves  of  thoraxes  with  ribs  and  intercostal  muscles 
Intact  but  with  the  extrinxic  musculature  removed  were  subjected  to  forces 
causing  an  average  distrotion  of  36%  (34  and  38%).  Since  with  this  degree  of' 
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distortion  the  stemuin  and  vertebral  colusoi  were  in  contact,  the  limit  of  bending 
was  not  reached  and  no  breakage  occurred. 

3.  Application  of  forces  to  thoraxes  by  means  of  a  constricting  belt  went 
as  high  as  1540  pounds  or  12.65  Ibs/sq.  in  with  no  evident  damage  to  tiie  struc¬ 
ture.  Changes  in  diameters  were  evident:  but  accurate  measurement  of  them  was 
not  possible. 

4.  Under  no  conditions  was  the  costal  arch  damaged  —  either  when  isolated 
or  in  situ.  Distortion  greater  than  90°  was  seen  in  all  cases  without  damage. 

5.  Electronic  registration  of  the  forces  of  acceleration  and  deceleration 


were  unsatisfactory  because  of  the  inadequate  instrumentation  available. 
Calculation  showed  tremendously  higher  forces  evolved  than  were  readable  on  the 
oscillographic  tracing.  Calculation  gave  about  17.5  g  (5593  lbs.)  while  the 
electronic  tubes  in  this  instance  showed  almost  no  change. 

6.  Serial  electrocardiographic  tracings  associated  with  periods  up  to  nine 
days  after  the  experiment  showed  marked  changes  in  the  T-wave  diagnostic  of 
myocardial  damage.  Voltage  changes  in  the  Q-wave  and  QRS  complex' were  also 
evident.  Deviation  f^om  the  preexperiroental  electrical  axis  was  as  much  as  -30° 
(from  a  normal  of  +75  ). 

7.  All  autopsies,  and  one  case  of  pre-  and  pos texperimental  x-ray  heart 
shadows,  showed  a  marked  dilatation  of  the  right  ventricle  associated  with  the 
signs  of  congestive  heart  failure.  Venous  congestion  in  the  luxigs,  liver  and 
kidneys  was  present.  Myocardial  hyperemia  and  tom  fibers  were  evident  at  the 
microscopic  examination  of  the  material. 

8.  We  have  reproduced  all  the  findings  reported  in  the  literature  relative 
to  the  syndrooie  of  cardiac  trauma,  but  with  a  different  experimental  basis  and 

a  specific  traumatizing  factor  in  mind  —  the  injury  resulting  from  the  use  of 
the  Industrial  safety  belt.  (Author) 
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Johnson,  B.H. 
SPEED  R( 
AFB,  Ten 
ASTIA  AI 


ABSTRACT:  A  s 
representative! 
at  the  Arnold 


1961  WIND  TUNNEL  TESTING  EXPERIENCE  WITH  SEVERAL  MODELS  OF  HIGH- 
KET  TESTS  SLED  (Arnold  Engineering  Development  Center,  Arnold 
n.)  AEDC  TN  61-28,  Contract  AF  40(600)800,  Proj.  6876;  March  1961; 
-253  458 


-be 


eries  of  wind  tunnel  tests  of  a  number  of  rocket  sled  models  and 
generalized  bodies  in  the  presence  of  ground  planes  was  conducted 
Center.  The  purpose  of  these  tests  was  to  determine  the  design 


parameters  which  are  of  importance  in  the  aerodynamic  design  of  high-speed 
rocket  sleds.  The  tests  were  performed  mostly  in  the  Mach  number  range  from  0.6 
to  1.4,  but  some  data  were  obtained  at  Mach  numbers  as  high  as  4.0.  Three-com¬ 
ponent  force  data  are  presented  for  all  models.  Test  results  indicated  that 
the  major  portions  of  aerodynamic  loads  acting  on  a  high-speed  rocket  sled  are 
generated  by  (me  undercarriage  components.  The  Mach  number  range  in  which  the 
greatest  loads  occurred  was  from  0.8  to  as  high  as  3.0  depending  on  the  sled 
conf igurationJ  (Author) 


-  820 


2,727 

Johnson,  C.  C.  1953  PROJECT  PHYSIOIJOGY  OF  ROCKET  FLIGHT  MX  NO.  1450-R 

(Holloman  Air  Development  Ctr.,  Holloman  AFB,  N.  Mex.)  Rept .  No.  HDT  319.1/27; 
ASTIA  AD-5981;  24  Mar.  1953 
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Johnson,  C.,  &  G.  R.  Wendt  1955  STUDIES  OF  MOTION  SICKNESS.  XVII.  The 

Effects  of  Temperature,  Posture,  and  Wave  Frequency  upon  Sickness  Rate. 
J.  Psychol.  39:423-433 


2,729 


Johnson,  G.E.,  J.  Serrano,  &  E.Z.  Levy  1959 
RESISTANCE  IN  PSYCHOPHYSIOLOGICAL  STUDIES. 
Center,  Aerospace  Medical  Lab.,  Wright-Patt 
WADC  TR  59-688,  Dec.  1959. 


APPLICATION  OF  SKIN 
(Wright  Air  Development 
erson  AFB,  Ohio) 


ABSTRACT:  The  usefulness  of  measuring  changes  in  skin  resistance  as  a  device 
to  detect  the  impairment  of  consciousness  in  personnel  whose  work  requires 
maximum  alertness  was  investigated  during  isolation,  in  flight,  under  accelera¬ 
tion,  under  the  influence  of  drugs,  and  other  conditions.  These  experiments 
have  determined  that  the  use  of  skin  resistance  for  monitoring  of  consciousness 
IS  promising,  however,  further  studies  ate  necessary  before  this  method  may  be 
used  as  an  operational  tool.  The  effects  of  temperature  and  environmental 
changes  must  be  eliminated,  and  the  patterns  of  skin  resistance  must  have 
better  quantification. 
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Johnson,  L.  L.  1959  STUDY  TO  DETERMINE  METHODS  OF  SIMULATING  G  EFFECTS. 

(Wrignt  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TN  58-314; 
ASTIA  AD  233  045;  Supplement  1;  Aug.  1959 

ABSTRACT:  An  experimental  variable-area  inflatable  seat  and  shoulder  harness  with 
the  necessary  pneumatic  actuators  for  the  simulation  of  G  force  was  fabricated. 

A  special  pneumatic  controller  was  developed.  The  fabrication  of  the  system  and 
the  subsequent  testing  is  briefly  outlined.  The  seat  is  described  and  illustrated 
by  9  photographs.  It  is  concluded  that  the  system  concept  is  feasible  and  that 
the  simulated  reactions  and  effects  are  quite  accurate  and  realistic.  (AUTHOR) 


2,731 


-  821  - 


Johnson,  L.L.  1959  STUDY  TO  DETERMINE  METHODS  OF  SIMULATING 'g  EFFECTS, 
SUPPLEMENT  1.  (Armour  Research  Foundation,  Chicago,  Ill.) 

Suppl.  1  to  WADC  TN  58-314,  ASTIA  A3)-211  849. 

Aug.  1959.  ASTIA  AD  233  045. 


ABSTRACT:  An  experimental  variable-area  inflatable  seat  and  shoulder  har¬ 
ness  with  the  necessary  pneumatic  actuators  for  the  simulation  of  g  force 
was  fabricated.  A  special  pneumatic  controller  was  developed.  The  fabri¬ 
cation  of  the  system  and  the  subsequent  testing  is  briefly  outlined.  The 
seat  is  described  and  illustrated  by  9  photographs.  It  is  concluded  that 
the  system  concept  is  feasible  and  that  the  simulated  reaction  and  effects 
are  quite  accurate  and  realistic.  (Author) 
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Johnson,  Philip  1954  AN  EVALUATION  OP  THE  CHARACTERISTICS  OF  THE  HIGH  IMPACT 
SHOCK  MACHINE  FOR  ELECTRONIC  DEVICES  (Evans  Signal  Lab.,  Belmar,  N.J.) 

20  January  1954 


ABSTRACT:  The  impact  time  duration  varies  with  angle  of  hammer  fall  with  a  five 
pound  load  on  the  shock  table;  the  time  duration  varies  between  0.4  and  0.6 
milliseconds.  Therefore,  the  response  (transmission)  of  any  fixed  mechanical 
system  will  change  with  the  hammer  angle.  Low  frequency  systems  convert  a  larger 
portion  of  the  impact  energy  into  vibratory  energy  than  high  frequency  systems  ex¬ 
cited  by  the  same  impact.  A  calibration  procedure  has  been  formulated. 
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Johnson,  R.A.  1959  MODEL  16  AUTOMATIC  BLOOD  PRESSURE  MEASURING 
INSTRUMENT,  (Systems  Research  Labs.,  Inc.,  Dayton,  Ohio) 

Research  rept.  no.  16-4F,  WADC  TR  59-429,  ASTIA  AD-235  421 


ABSTRACT:  An  Automatic  Blood  Pressure  Measuring  System  for  detecting  and 
measuring  the  arterial  diastolic  and  systolic  pressures  of  a  human  has  been 
developed.  The  purpose  of  this  system  is  to  provide  physiological  information 
about  an  individual  while  he  is  being  subjected  to  varying  conditions  of 
environment  and  stress.  The  system  is  unique  in  that  it  uses  transistor  logic 
for  performing  the  program  functions.  It  is  housed  in  a  compact,  portable  case 
and  is  equipped  with  a  carrying  handle.  The  range  of  operation  is  from  10  to 
200  mm,  of  mercury  and  the  measurement  can  be  automatically  repeated  at 
intervals  varying  from  1  to  15  minutes.  (Author) 
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Johnson,  R.M.  1960  EFFECTS  OF  ENVIRONMENTAL  STRESS  ON  ADRENAL-THYROID 
RELATIONSHIPS 

(Colorado  A.  and  M.  College,  Fort  Collins,  Colorado)  Contract  AF  33(616)-72S8; 
Project  7163(805);  WADD,  MD. 

ABSTRACT:  In  establishing  parameters  and  criteria  for  a  habitable  atmosphere 
or  personal  protective  equipment  for  use  in  orbital  flight,  fundamental  know¬ 
ledge  concerning  the  functional  activity  and  mechanism  of  action  of  bodily 
systems  is  essential.  This  is  especially  true  in  endocrine  gland  interrelation¬ 
ships.  There  is,  however,  much  controversy  regarding  their  mode  of  action, 
especially  in  adrenal- thyroid  relationship.,  This  investigation  will  undertake 
to  clarify  some  of  this  confusion. 
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Johnson,  W.  H.  1946  MOTION  SICKNESS. 

(National  Research  Council,  Canada)  Pro j .  Rept.  NM  20 
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Johnson,  W.H.,  W.R.  Franks,  G.F.  Kelk,  J.E.  Loree,  et  al.  1950  STUDIES  TO 
DEFINE  QUANTITATIVELY  THE  STIMULUS  REQUIRED  TO  PRODUCE  MOTION  SICKNESS. 
(RCAF'  Institute  of  Aviation  Medicine Toronto ,  &  Defence  Research  Board 
of  Canada)  Paper  No.  12,  March  1950,  ASTIA  ATI  103  891 


SUMMARY  AND  CONCLUSION:  1)  In  studies  involving  the  types  of  motion  which 
induces  sickness,  it  is  necessary  to  measure  the  movements  of  the  head  as  these 
show  considerable  variation  from  one  individual  to  another  even  though  the  sub¬ 
jects  be  exposed  to  identical  types  of  motion.  2)  Individual  susceptability  to 
swing  sickness  shows  a  significant  correlation  with  the  degree  of  head  movement 
of  the  subject  being  swung.  Swing  sickness  can  be  prevented  by  preventing  this 
independent  head  movement,  possibly  the  result  of  preventing  any  gyroscopic 
precussion.  3)  The  results  suggest  a  promising  subject  for  further  research. 
(Author) 
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Johnson,  W.H.  1951  SUGGESTIONS  FOR  IMPROVEMENTS  OF  OPERATIONAL 

EFFICIENCY  (  ESPECIALLY  IN  REGARD  TO  AIR  SICKNESS)  OF  RCAF  AIRCREW 
FLYING  LANCASTER  AIRCRAFT.  (Defence  Research  Board,  Working  paper.) 
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Johnson,  W.H.  1951  THE  IMPORTANCE  OF  HEAD  MOVEMENTS  IN  THE  PRODUCTION  OF 
MOTION  SICKNESS  (Def.  Res.  Med.  Labs.,  Canada)  April,  1951 
ASTIA  ATI  153  905 

ABSTRACT:  An  investigation  is  being  undertaken  to  determine  the  effectiveness 
of  various  motions  of  the  head  relative  to  the  body  in  inducing  motion  sickness. 
The  results  indicate  that  individual  differences  in  susceptibility  to  motion 
sickness  on  the  swing  are  dependent  upon  the  degree  of  movement  of  the  head 
relative  to  the  rest  of  the  body.  Sickness  was  abolished  in  susceptible 
individuals  by  preventing  these  independent  head  movements.  In  order  to  resolve 
the  forces  acting  on  the  head,  an  electronic  head  movement  recorder  has  been 
devised  which  measures  the  movements  of  the  head  in  response  to  the  motions 
imposed  on  the  body  by  the  vehicle  (whether  suing,  aircraft,  ship  or  other 
vehicle)  It  is  expected  that  these  studies  will  have  practical  application  to 
the  armed  services. 


2,739 


Johnson,  W.  H.,  R.  A.  Stubbs,  G.  F.  Kelk  and  W,  F.  Franks  1951  STIMULUS 

REQUIRED  TO  PRODUCE  MOTION  SICKNESS:  1.  PRELIMINARY  REPORT  DEALING  WITH 
IMPORTANCE  OF  HEAD  MOVEMENTS. 

J.  of  Aviation  Med.  22(5) ; 365-37A . 

SUMMARY:  In  studies  involving  the  types  of  motion  which  induce  sickness,  it  is 

necessary  to  measure  the  movements  of  the  head  as  these  show  great  individual 
variation  even  when  the  subjects  are  exposed  to  identical  types  of  over-all  motion 

Individual  susceptibility  to  motion  sickness  produced  by  a  simple  harmonic  swing 
shows  a  significant  correlation  with  the  degree  of  concomitant  head  movement. 

Swing  sickness  can  be  almost  totally  overcome  by  preventing  this  head  movement, 
thereby  preventing  any  gyroscopic  precession.  It  is  probable  that  these  findings 
are  of  importance  to  motion  sickness  in  the  air  or  in  motor  cars,  trains  or 
ships,  where  the  imposed  angular  motion  is  much  more . complex.  (Author) 
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Johnson,  W.H,  1952  AIR  SICKNESS 

Air  Facts  15(8):61-63,  August  1,  1952 


ABSTRACT:  Johnson  has  found  that  head  motion  is  the  basic  cause  of  motion 
sickness.  Nausea  results  when  violent  motion  affects  the  fluid  in  the  labyr¬ 
inthine  channels  of  the  inner  ear.  This,  in  turn,  depends  on  the  way  in 
which  a  person  "carries  his  head,"  The  likelihood  of  sickness  is  reduced 
when  head  motion  is  reduced.  Head  rests  have  proven  useful;  iar  travellers 
should  rest  the  head  firmly  against  the  back  of  the  seats,  lessening  for¬ 
ward  and  backward  motion.  Staring  straight  ahead  prevents  sideways  move¬ 
ment. 
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Several  devices  have  been  developed  to  help  determine  individual  suscepti¬ 
bility  to  motion  sickness.  One  is  an  electronic  machine  which  includes  a 
fifteen-foot  swing,  electrically  rocked,  and  a  special  helmet  for  the 
subject's  head.  A  cage-like  apparatus  is  overhead,  and  when  the  swing  is 
set  in  motion  head  movement  is  charted  on  a  nearby  recording  machine.  From 
the  amount  of  head  movement  shown,  the  scientists  can  forecast  whether  or 
not  a  subject  should  be  acceptable  as  an  aircrew  member  of  the  RCAF.  (Journal 
of  Aviation  Medicine  23(6): 630,  December  1952) 
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Johnson,  W.H.  1953  A  PRELIMINARY  REPORT  OF  A  NEW  METHOD  FDR  THE 
EXAMINATION  OF  NYSTAGMUS  THROUGH  TELEVISION. 

The  Laryngoscope.  63(12): 1193-1196,  December  1953 
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Johnson,  W.  H.  and  J.  W.  Mayne  1953  STIMULUS  REQUIRED  TO  PRODUCE  MOTION  SICK¬ 
NESS;  RESTRICTION  OF  HEAD  MOVEMENT  AS  A  PREVEOTIVE  OF  AIR-SICKNESS— FIELD 
STUDIES  ON  AIRBORNE  TROOPS. 

J.  of  Aviation  Medicine  24:400-411,  452,  October. 

ABSTRACT:  The  conclusions  of  approximately  700  tests  using  over  500  subjects 
indicate  that; 

1.  The  headrest  devices  have  a  consistent  effect  in  preventing  air  motion 
sickness  and  that  they  are  significantly  effective  under  fairly  rough  conditions 
of  turbulence. 

2.  It  is  possible  to  predict  that  in  approximately  ninety-five  out  of  every 
100  flights  made  under  this  turbulence  condition,  the  percentage  of  susceptible 
paratroop  trainees  who  would  be  prevented  from  becoming  airsick  by  the  headrest 
device  would  vary  between  a  minimum  of  60  per  cent  and  a  maximum  of  83  per  cent. 

3.  The  proportion  of  subjects  becoming  sick  was  independent  of  past  flying 
experience. 

4.  There  is  some  indication  that  the  incidence  of  air  motion  sickness  in 
soldiers  similar  in  relevant  characteristics  to  those  tested  decreases  as  the 
time  since  last  meal  increases  but  no  general  conclusions  on  this  relationship  can 
be  made  with  confidence 

5.  The  percentage  of  test  subjects  who  are  susceptible  to  air  motion  sickness 
varies  with  the  type  of  turbulence  but  for  any  given  turbulence  condition  there 

is  no  real  difference  between  the  susceptibility  rates  for  Gliders  and  for 
Dakotas  (DC-3)  aircraft. 

6.  On  the  basis  of  these  trials  the  estimated  95  per  cent  confidence  interyals,,, 
for  the  true  percentage  of  paratroop  trainees  susceptible  to  air  motion  sickness 
varies  from  approximately  30  per  cent  to  41  per  cent  for  "normal"  turbulence  to 

42  per  cent  to  74  per  cent  for  very  rough  turbulence  (including  violent  evasive 
action.) 
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Johnson,  W.  H.  1954  HEAD  MOVEMENTS  AND  MOTION  SICKNESS. 

International  Record  of  Med,  and  G.  P.  Clinics  Pp.  638-640,  Dec.  1954 
Def.  Res.  Med.  Lab.  (Canada)  Kept.  No.  20-41-1-1 

ABSTRACT;  Although  it  is  apparent  that  different  physiologic  and  psychologic 
factors  are  important  in  the  etiology  of  motion  sickness,  ncent  experimental 
evidence  has  established  that  the  nonauditory  membranous  labyrinth  in  the 
head  is  an  extremely  important  sensory  receptor  in  this  regard.  Furthermore, 
it  has  been  noted  by  several  investigators  that  an  acute  vertigo  often  associated 
with  marked  motion  sickness  follows  movement  of  the  head  in  one  plane  of  space 
when  the  body  is  already  rotating  in  another  plane. 

Controlled  laboratory  experiments  were  recently  carried  out  by  Johnson 
ET  AL,  when  it  was  demonstrated  that  individual  differences  in  susceptibility 
to  motion  sickness  are  to  large  extent  dependent  upon  concomitant  movements  of 
the  subject's  head  in  response  to  movements  imposed  on  the  body  as  a  whole. 
Restriction  of  head  movement  is  a  therapeutic  measure  in  the  prevention  of  all 
forms  of  motion  sickness.  This  may  be  accomplished  either  with  or  without  the 
aid  of  special  head-rests. 
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Johnson 


,  W.H.  1956  STIMULATION  OF  THE  LABYRINTH  BI  ANGULAR  ACCELERATION, 
— International  Phys  i.o  logical  Congress.  Communications 
(Brussels)  p.  1035,  August  4,  1956  “  " 
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Johnson;  W.  H.  1956  HEAD  MOVEMENT  MEASUREMENTS  IN  RELATION  TO  SPATIAL  DISOR¬ 
IENTATION  AND  VESTIBULAR  STIMULATION.  J.  Avia.  Med.  27(2): 148-152 

ABSTRACT:  By  exposing  several  hundred  Royal  Canadian  Air  Force  flight  cadets  to 

the  motion  of  a  simple  swing,  it  was  demonstrated  that  laboratory-induced  motion 
sicknes.s  is  directly  correlated  with  vestibular  sensitivity.  A  high  correl-ation 
exists  between  the  overall  magnitude  of  the  head  movements  and  the  incidence  of 
rxstion  sickness.  Studies  of  susceptible  individuals  revealed  much  precessiona  1^ 
head’ movement  when  exposed  to  complex  movement.  By  fixing  the  head  of  the  subject 
swing  sickness  was  prevented.  This  paper  is  concerned  with  evidence  obtained  by 
forcing  head  movements;  one  of  the  experiments  consisted  of  placing  the  suoject  in 
a  supine  position  upon  a  stretcher,  counted  upon  a  turntable;  the  subject  was 
rotated  at  a  rate  of  30  r.p.m.  about  a  vertical  axis.  At  the  time  of  rotation, 
the  subject  rotated  his  head  from  side  to  side;  a  sickness  rate  of  957.  is  possible 
under  these  conditions,  som.etimes  developing  in  15  seconds.  Gyroscopes  rotating 
in  three  planes  were  fixed  to  helm.ets  worn  by  the  subjects;  a  precessional  turcblin 
occurs  in  the  affected  gyroscope  when  there  is  any  head  rotation.  The  "cross  pro¬ 
duct"  of  two  angular  accelerations  applied  simultaneously  in  any  two  orthogonal 
planes  indicates  the  magnitude. and  the  direction  of  the  resulting  subjective  sen- 
sations  of  disorientation  in  the  subject. 


Johnson,  W.  H.  1957  DISORIENTATION  IN  FLIGHT.  PART  I.,  VERTIGO. 

(Defense  Research  Medical  Laboratories,  Toronto) 

Fliy.ht  Cornmcnt  1957. 

ABSTRACT:  Vertigo  -  "the  sensation  of  rotation  or  whirling  around".  This  impliaa 
a  subjective  sensation  either  of  the  subject  rotating  with  respect  to  his  sur¬ 
roundings,  or  of  the  surroundings  rotating  with  respect  to  the  subject.  Spatial 
disorientation  •  differs  from  vertigo  in  that  it  causes  the  pilot  to  put  the 
aircraft  in  a  relatively  steady  "off  course"  attitude  (eg,  nose  dowti) ,  although 
he  continues  think  he  is  flying  straight  and  level.  Vertigo  causes  the  pilot 
to  correct  for  a  rotation,  or  turn,  which  is  not  actually  occurring.  In  either 
case  if  the  pilot  fails  to  recognize  the  true  attitude  and  correct  it  strictly 
by  using  instrunenta,  a  critical  situation  results. 
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Johnson,  W.H.  1957  DISORIENTATION  IN  FLIGHT  -  PART  II  - 

SPATIAL  DISORIENTATION.  Plight  Comment.  September-October  1958 
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Johnson,  W.H.  1958  DISORIENTATION. 

Inst itute  of  Aviation  Medicine  Aeromedical  Reports 
Winter  1958. 


(Toronto)  p.  41-49 
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Johnson,  W.  H.  1958  PROCEEDINGS  OF  THE  FIRST  CONFERENCE  ON  VESTIBULAR 
PHYSIOLOGY  AND  SPACIAL  DISORIENTATION. 

(School  of  Aviation  Medicine,  Air  University,  D.S.A.F.,  Randolph  Air  Force 
Base,  Texas,  June  1958.) 
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Johnson,  W.  H.  1959  THE  IMPORTANCE  OF  THE  UTRICLE  IN  ORIENTATION 

Paper,  1959  Meeting  of  the  Aero  Medical  Assoc.,  27-29  April  1959,  Los 
Angeles,  Calif. _  _ 


ABSTRACT:  The  role  played  by  the  different  components  of  the  nonauditory 
membreaneous  labyrinth  in  spatial  orientation  merits  attention  in  the  field 
of  aviation  medicine.  Most  attention  in  this  regard  has  been  concerned  with 

the  activity  of  the  semi-circular  canals.  The  otolithic  receptors  merits _ 

special  attention  because  of  their  apparent  stimulation  by  other  types  of 
accelerations  which  occur  during  certain  types  of  aircraft  maneuvers.  The 
importance  of  these  receptors  during  the  weightless  state  involving  high 
performance  aircraft,  rocket  flight  and  orbiting  satellites  requires  elucidation. 
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Difficulty  in  interpreting  the  importance  of  the  utricle  has  been  mainly  due 
to  lack  of  confirming  experimental  evidence.  This  can  be  decided  most  reliably 
by  inac tivfition  of  the  appropriate  branch  of  the  vestibular  nerve  concerned 
while  leaving  the  semicircular  canals  in  a  functional  state.  A  program 
designed  to  enable  this  type  of  investigation  will  be  described  together  with 
movies  showing  the  reactions  of  the  operated  animals  when  exposed  to  the 
gravity  free  state  involving  jet  aircraft.  Control  animals  were  similarly 
exposed  to  zero-gravity  and  differences  were  noted  in  the  responses  of  the 

two  types,  thus  Indicating  the  significance  of  the  otoliths  in  the  perception 
of  gravity. 
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Johnson,  W.  H.  and  S.  Brydon  1959  FUNCTIONS  OF  THE  UTRICULAR  MACULA. 
A  PRELIMINARY  REPORT.  Can .  J.  Biochem.  Physiol .  37:605-606. 
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Johnson,  W.H.  1960  SYMPOSIUM  OF  MOTION  SICKNESS. 

(Panel  discussion,  USAF  Advisory  Panel  on  Motion  Sickness  and  Weightlessness) 
Report  March  1960 
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Johnson,  H.,  J.  B.  Smith,  &  J.  A.  Sullivan  1960  ACCELERATION  AS  A  MEj\::S  OF 
DETER^IINIKG  THE  SENSITIVITY  OF  THE  COMPONENTS  OF  THE  NON -AUDITORY  ME.MERA:;0US 
LABYRINTH.  Ann.  Otol.  Rhinol.  Laryngol .  69(2 ): 610-62 1 ,  June  1960 

ABSTRACT:  A  procedure  is  described  for  comparing  the  responses  Of  normal  and 
diseased  labyrinths  to  controlled  accelerations.  The  comparisons  are  facilitated 
by  a  newly-devised  apparatus  which  enables  humans  to  be  exposed  to  various 
magnitudes  and  types  of  motion,  thereby  making  it  possible  selectively  to  stimu¬ 
late  otoliths  and  semicircular  canals.  By  simultaneously  exposing  the  head  to 
angular  motion  in  any  of  two  planes  of  space  at  right  angles  to  each  other,  a  re¬ 
sultant  acceleration  is  produced  in  the  third  remaining  orthogonal  plane.  Proper 
orientation  of  the  head  under  these  conditions  allows  determination  of  the  thres¬ 
hold  of  excitation  to  angular  motion  of  the  various  semicircular  canals  individ¬ 
ually.  Furthermore,  by  the  proper  positioning  of  the  subject  with  the  head  fixed 
relative  to  the  trunk,  rotation  of  the  body  at  various  speeds  enables  a  determina¬ 
tion  of  the  threshold  of  excitation  of  the  otolith  to  be  made.  In  both  of  these 
arrangements,  both  subjective  and  objective  vestibular  responses  can  be  accurately 
recorded  during  rotation,  the  latter  by  means  of  a  closed-circuit  television  which 
enables  all  type  of  eye  responses  to  be  recorded  with  relative  ease.  (AUTHOR) 
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Johnson,  W.H.  &  N.B.G.  Taylor  1960  SOME  EXPERIMENTS  ON  THE  RELATIVE  EFFECTIVENESS 
OF  VARIOUS  TYPES  OF  ACCELERATIONS  ON  MOTION  SICKNESS 
Paper:  31st  Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana  Hotel, 
Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960 

ABSTRACT;  The  nausea  which  is  readily  Induced  by  the  motions  of  vehicles  moving 
by  land,  sea  or  air  has  long  defied  attempts  to  clearly  understand  its  precise 
etiology  because  of  the  complex  interrelationship  and  differing  importance  of 
linear  and  angular  accelerations  and  ocher  concomitant  factors  such  as  vision. 

An  understanding  of  these  factors  has  become  urgent  in  relation  t  )  space  travel 
because  of  Che  complex  accelerations  to  which  Che  travelers  will  undoubtedly  be 
exposed  during  rocket  flight  and  in  the  subsequent  artificial  gravity  situation 
during  orbit.  The  present  status  of  our  knowledge  will  be  reviewed  and  will  be 
followed  by  a  description  of  some  controlled  experiments  in  which  over  600  1  man 
subjects  have  been  exposed  to  various  types  of  simple  and  compound  acceleratiions 
in  the  laboratory. 
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Johnson,  W.H.  1960  ETIOLOGY  OF  MOTION  SICKNESS  (  THE  SIGNIFICANCE  OF. 
MOTION  IN  MOTION  SICKNESS).  (  USAF  Advisory  Panel  of  Motion  Sickness 
and  Weightlessness)  April  1960 
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Johnson,  W.  H.  and  N.  B.  Taylor  ,1961  ,  A  REVIEW  OF  THE  PHYSIOLOGICAL  EFFECTS 
OF  ANGULAR  ACCELERATIONS.  In  Bergeret,  P.,  ed..  Bio -As say  Techniques 
for  Human  Centrifuges  and  Physiological  Effects  of  Acceleration. 

(London,  New  York,  Paris:  Pergamon  Press,  1961).  Pp .  23-34. 

ABSTRACT:  This  paper  reviews  the  known  and  possible  physiological  effects  of 
angular  (rotational)  accelerations  in  relation  to  the  production  of  motionr 
sickness,  spatial  disorientation  and  "blackout"  by  centrifugal  acceleration. 
The  characteristic  accelerations  of  physiological  significance  produced  by 
swings,  turntables,  centrifuges  and  a  linear  vertical  accelerator  are  describ¬ 
ed.  The  significance  of  these  accelerations  to  present  flying  conditions 
and  to  some  proposals  for  future  operations  are  discussed.  A  preliminary 
report  is  given  on  some  experiments  in  cats  which  helped  clarify  the  function 
of  the  utricle  and  the  saccule. 
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Johnson,  W.H.  1961  SOME  VESTIBULAR  PROBLEMS  IN  SPACE  FLIGHT 
Ann.  Otol.  Rhinol.  Laryngol.  70(3) : 777-784 ,  September  1961. 


ABSTR/.CT:  The  present  knowledge  of  the  effects  of  space  flight  on  the 

/■ 
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nonauditory  labyrinth  is  reviewed.  Motion  sickness  is  primarily  caused  by 
mction,  although  there  are  contributing  factors.  Whether  or  not  angular 
acceleration  or  linear  acceleration  is  the  causative  motion  is  debated.  The 
relation  of  nausea  and  vomiting  to  morion  sickness  is  discussed.  Ic  suggested 
that  weightlessness  by  itself  is, not  nauseating,  but  that  angular  acceleration 
of  the  head  will  produce  nausea  during  the  weightless  stale.  Vertigo  will 
be  a  constant  hazard  during  preweightlessness  and  weightlessness  due  to  rotation 
of  the  rocket,  tumbling  movements  of  the  capsule,  and  nodding  of  the  head  when 
L’ne  trunk  rotates  in  the  plane  of  vehicular  rotation. 
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Johnson,  W;  H.  <.  N.  B.  G.  Taylor  1961  THE  IMPORTANCE  OF  HEAD  MOVEMENTS 
IN  STUDIES  INVOLVING  STIMULATION  OF  THE  ORa^N  OF  BALANCE.  (Defence 
Research  Medical  Labs,  Canada)  Acta  Oto-Laryngologici  53:213-218, 

Apr-May  61  ,  ASTIA  Doc.  No.  AD-261  252 

ABSTRACT:  Certain  findings  and  procedures  have  been  described  which  enable 
precise  determinations  of  the  sensitivity  of  the  various  components  of  the 
non-auditory  membranous  labyrinth.  We  wish  to  emphasize  very  strongly  one 
point  which  applies  to  motion  sickness  induced  by  various  devices.  The 
angular  and  linear  accelerations  that  have  been  described  as  characteristic 
of  various  pieces  of  apparatus  refer  to  the  apparatus  alone.  If  valid  con¬ 
clusions  on  the  effects  of  these  accelerations  are  to  be  drawn,  care  must  be 
taken  to  ensure  that  the  motion  of  the  subject  's  head  conforms  as  closely 
as  possible  to  that  of  the  apparatus.  If  the  head  is  allowed  to  move  freely, 
either  voluntarily  or  involuntarily,  it  will  be  subject  co  additional  accelera¬ 
tions  due  to. these  motions,  and,  in  particular,  to  angular  accelerations 
because  of  the  short  radii  involved  in  the  head  movement  with  respect 
to  the  body  (rotation  of  the  he^d  in  the  horizontal  plane  or  swinging  anter- 
posteriorly  or  laterally  on  the  neck).  It  is  hoped  that  the  procedure  out¬ 
lined  will  be  of  use  to  those  interested  in  vestibular  threshold  determinations 

both  from  the  point  of  view  of  basic  physiology  and  in  the  diagnosis  of 
vestibular  disease.  (Author) 
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Johnson,  W.  H.  and  N.  B.  G.  Taylor  1961  SOME  EXPERIMENTS  ON  RELATIVE 
EFFECTIVENESS  OF  VARIOUS  TYPES  OF  ACCELERATIONS  ON  MOTION  SICKNESS. 
Aerospace  Medicine  32(3): 205-208,  March  1961. 


ABSTRACT:  To  compare  the  relative  importance  of  linear  and  er.-jlar  accelerations 
in  causing  notion  sickness,  800  Ss  were  exposed  to  simple  harmonic  motion  on  a 
two-pcle  and  four-pole  swing.  The  conditions  were  varied  as  follows;  1)  with 
the  head  secured  to  the  back  of  the  seat  so  the  labyrinths  were  subjected  to  same 
accelerations  as  the  seat,  2)  with  the  head  unrestrained,  3)  with  eyes  open,  and 
4)  with  eyes  blindfolded.  The  incidence  of  motion  sickness  under  these  conditions 
was  observed  and  interpreted  in  regard  to  the  primary  stimulus  for  motion  sick¬ 
ness.  Implications  of  the  findings  for  space  flight  were  indicated.  (Tufts) 
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Johnson,  W.  H.  and  N.  B.  G.  Taylor  1961  THE  IMPORTANCE  OF  THE  OTOLITHS  IN 
DISORIENTATION. 

(Paper,  32nd  Annual  Meeting,  Aerospace  Medical  Assoc.,  24-27  April  1961, 
Chicago,  Illinois) 

ABSTRACT:  Other  than  the  oculogravic  Illusion,  little  Is  known  of  the  effects 
of  stimulating  the  otolltlis.  It  Is  possible,  even  probable,  that  the  stimulation 
of  these  organs  particularly  during  and  subsequent  to  weightlessness,  and  during 
changes  In  linear  acceleration,  could  produce'  effects  of  Importance  In  flight. 

The  lack  of  kncvlwuge  results  mainly  from  the  difficulty  in  the  laboratory  of 
stimulating  the  otoliths  without  at  the  same  time  stimulating  the  semicircular 
canals;  there  Is  also  a  scarcity  of  objective  signs  of  otolithic  stimulation. 

A  new  laboratory  procedure  will  be  described  with  the  aid  of  moving  pictures. 
Hunan  subjects  are  exposed  to  "revolution  without  rotation,"  l.e.,  to  a  linear 
acceleration  that  Is  continuously  changing  direction  clockwise  or  counterclock¬ 
wise.  Evidence  will  be  presented  that  suggests  this  Is  an  otolithic  stimulus 
causing  measureable  effects.  (Aerospace  Medicine  32(3): 236,  March  1961) 
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Johnson,  W.,  J.  Meek  and  A.  Graybiel  1961  THE  EFFECTS  OF  UNILATERAL  AND 
BI1ATER<\L  LABYRINTHECTOMY  ON  CANAL  SICKNESS  IN  THE  SQUIRREL  MONKEY. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  NASA  Order  R'-37; 

NASA  N62- 15687 

ABSTRACT:  Six  squirrel  monkeys  which  readily  developed  canal  sickness  when 
exposed  to  slow  rotation  were  divided  into  two  groups  and  subjected  either  to  a 
unilateral  left  labyrinthectomy  or  a  bilateral  labyrinthectomy .  Following 
surgery  both  groups  of  animals  demonstrated  vestibular  dysfunction  in  unsteadi¬ 
ness  of  gait  and  absence  of  response  to  caloric  testing  of  the  operated  ears. 
After  bilateral  labyrintliectomy  all  three  monkeys  developed  a  complete  insensi¬ 
tivity  to  canal  sickness.  A  similar  lack  of  symptoms  was  seen  initially  in  the 
monkeys  subjected  to  unilateral  labyrinthectomy;  however,  this  behavior  proved 
to  be  termporary,  and  by  six  months  the  animals  had  nearly  returned  to  the 
presurglcal  level  of  sensitivity  to  canal  sickness.  (Author) 
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Johnson,  W.  H.,  A.  Graybiel  and  J .  C.  Meek  1962  OBJECTIVE  AND  SUBJECTIVE 
MANIFESTATIONS  OF  CORIOLIS  ACCELERATION  ON  A  SLOWLY  ROTATING  ROOM 
(Paper,  33rd  annual  meeting  of  the  Aerospace  Medical  Assoc.,  9-12  April 
1962,  Atlantic  City,  New  Jersey.) 


ABSTRACT:  The  Slow  Rotation  Room  at  Pensacola  (Aerospace  Med. .  32:  3ZI^2T, 
1961)  has  been  used  to  determine  reactions  associated  with  stimulation  of  the 
human  non-audit^ry  labyrinth.  A  head-mounted  camera  has  been  used  to  obtain 
records  of  eye  movements  during  the  vestibular  stimulation.  These  records 
will  be  discussed  together  with  other  techniques  for  determining  changes  in 
thresholds  of  vertibular  sensitivity.  Application  to  aerospace  medicine  will 
be  discussed,  (^erospace  Med..  33(3): 340,  March  1962) 
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Johnson,  W.  11,,  J.  C.  Meek,  &  A.  Graybiel  1962  EFFECTS  OF  LABYRINTHECTOMY  ON 

CANAL  SICKNESS  IN  SQUIRREL  MONTCEY.  Annals  of  Otology,  Rhlnology  &  Laryngology 

71(2):289-298,  June  1962 

NOTE:  Reel  7,  Flash  7,  Item  20 


SU72'u\RY:  The  syndrome  of  canal  sickness  as  produced  by  slow  rotation  has  been 
well  defined  and  occurs  in  both  man  and  animals.  Previous  studies  with  humans 
have  offered  indirect  evidence  that  this  disorder  has  its  genesis  in  the  semicir¬ 
cular  canals.  The  squirrel  monkey  is  particularly  susceptible  to  canal  sickness 
and  provides  an  opportunity  to  obtain  basic  information  regarding  the  {.athogene- 
sis  of  canal  sickness.  One  such  method  of  approach  is  to  study  the  animals' 
response  to  rotation  following  unilateral  and  bilateral  labyrinthectomy . 

Six  healthy  squirrel  monkeys  which  readily  developed  canal  sickness  when  exposed 
to  slow  rotation  were  divided  into  two  groups.  One  group  was  subjected  to  a 
unilateral  left  labyrinthectomy,  the  other  group  to  a  bilateral  labyrinthectomy. 
Following  surgery  both  groups  of  animals  demonstrated  evidence  of  vestibular 
dysfunction  in  unsteadiness  of  gait.  This  unbalance  disappeared  within  six  weeks 
following  unilateral  labyrinthectomy  but  persisted  with  gradual  improvement  in 
the  bilateral  labyrinthectomized  animal'. 

Fol lowing  bilateral  labyrinthectomy  aij.  three  monkeys  developed  a  complete  insensi¬ 
tivity  to  canal  sicknesr  which  remained  throughout  the  four  month  period  of  observa¬ 
tion.  A  similar  lack  of  symptoms  from  rotation  was  seen  initially  in  the  three 
monkeys  subjected  to  a  unilateral  labyrinthectomy;  however,  this  behavior  proved 
to  be  temporary,  and  by  six  months  the  animals  had  nearly  returned  to  the  pre- 
surgical  level  of  sensitivity  to  canal  sickness.  Caloric  tests  done  before  and 
after  surgery  indicated  complete  loss  of  canal  function  in  the  operated  ears; 
there  was  a  slight  rise  in  sensitivity  in  the  non-operated  cars.  (AUTHOR) 
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Johnston,  A.R.  1960  MINIATURE  ACCELEROMETER  WITH  A  FUSED  QUARTZ  SUSPENSION 
Qet  Propulsion  Laboratory,  California  Inst,  of  Technol.)  Tech  Release  34-81. 
ASTIA  AD  237  054 


ABSTRACT:  Describes  a  miniature  accelerometer  constructed  as  a  supporting 
research  project.  The  specific  purpose  was  to  investigate  the  capability  of 
fused  quartz  in  this  application  and  to  demonstrate  an  unusually  small 
instrument  which  still  maintains  the  high  level  of  accuracy  necessary  for 
inertial  guidance.  Exceptional  dimensional  stability,  id^al  elastic  properties, 
and  high  strength  in  small  cross  sections  are  qualities  which  make  fused  quartz 
an  attractive  material  for  this  application. 
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Johnston,  A.R.  and  S.  Szinnay  1961  INVESTIGATION  OF  A  PUISE-TORQUED  SYSTEM 
(Jet  Propulsion  Laboratory,  California  Institute  of  Technology,  Pasadena, 
Caltf.)  Technical  Report  No.  32-136,  April  19,  1961.  ASTIA  AD  274  662. 


ABSTRACT;  An  application  of  the  pulse-torquing  principle  to  acceleration 
measurement  has  been  investigated.  The  circuitry  was  evaluated  %ihlle  function¬ 
ing  in  an  acceleration-measuring  system.  The  dynamics  of  the  digital  force- 
rebalance  loop,  which  included  the  accelerometer  pendulum,  were  investigated. 

The  use  of  derived-rate  feedback  was  found  to  provide  stable  operation  over  the 
complete  input  range,  even  though  the  pickoff  response  time  ml ^t  be  several 
times  the  pulse  repetition  period. 

Although  primarily  tested  with  an  accelerometer,  the  electronics  could  also  be 
used  to  pulse-torque  a  gyro.  An  analog-digital  converter  using  the  pulse-torqu¬ 
ing  circuitry  and  exhibiting  accuracy  similar  to  that  of  the  accelerometer  was 
demonstrated. 
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Johnston,  R.  S.,  F.  H.  Samonski,  Jr.,  M.  W.  Lippitt  and  M.  I.  Radnofsky  1962 
LIFE  SUPPORT  SYSTEMS  AND  BIOMEDICAL  INSTRUMENTATION.  (In  Results  of  the 
U.  S .  Manned  Orbital  Space  Flight.  Feb.  20,  1962)  (NASA  Manned 
Spacecraft  Ctr.)  Pp. 31-44. 
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Johnston,  R.  S.  1962  BIOENGINEERING 

In  (National  Aeronautics  &  Space  Administration,  Wash.,  D.  C.) 
Bioastronautics .  NASA  SP-18,  Dec.  1962 


ABSTRACT:  This  paper  has  presented  a  definition  of  bioengineering  and  has 
attempted  to  define  the  functions  of  the  bioengineer  in  our  manned  space  flight 
programs.  The  complexity  in  the  evolution  of  life  support  sytems  was  presented 
and  a  limited  research  requirement  was  outlined. 

In  conclusion,  bioengineering  is  emerging  as  one  of  the  major  fields  of  effort  ir 
the  space  era  To  meet  this  challenge  and  to  provide  the  skills  required,  some 
thought  should  be  given  in  planning  curriculum  to  establish  a  course  of  instruc¬ 
tion  in  bioengineering.  The  course  could  combine  basic  engineering  with  some 
traininv  m  nSvc,-ni«<,„  Graduates  with  such  a  background  are  needed  and  required 

(AUTHOR) 


training  in  physiology, 
by  our  space  programs . 
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Johnston,  S.P.  I960  REVIEIV  AND  ANALYSIS  OF  AERONAUTICAL 
(Institute  of  the  Aeronautical  Sciences,  Inc.  New  York) 
Contract  AF  49(638)-185;  AFOSR,  DMS. 


RESEARCH  INFORMATION 
Project  9783(806); 


ABST.vlCT:  This  work  coll 


ects  and  prepares  from  current  important  unclassified 
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technical  aeronautical  literature,  including  AFOSR  reports,  indicative  abstracts 
of  approximately  100-150  words  each.  Approximately  50  per  cent  of  these  abstracts 
are  from  foreign  literature  of  particular  interest  to  the  U.S.  Air  Force.  The 
abstracts  are  disseminated  through  incorporation  in  "Aeronautical  Engineering 
Reviews"  and  as  a  separate  publication,  "IAS  Abstracts."  200  copies  of 
"IAS  Abstracts"  are  distributed  through  the  European  Office,  ARDC,  to  the 
European  scientific  community.  Abstracts  cover  the  followi.\g  scientific  fields: 
ascoustics  (sound  and  noise);  aerodynamics  and  fluid  mechanics  (including 
aerothermodynamics ,  boundary  layer,  flow  of  fluids,  internal  flow,  jet  flaps 
and  wings,  stability  and  control,  and  wings  and  airfoils);  aeroelasticity ; 
electronics;  fuels  and  lubricants;  instruments;  missiles  and  rockets;  nuclear 
energy;  power  plants  (including  Jet  and  turbine,  ram- jet  and  pulse- jet  and  rocket); 
propellers;  research  and  research  facilities;  Rotating  wing  aircraft;  space 
travel;  structures  (including  beams  and  columns,  cylinders  and  shells,  sandwich 
construction,  thermal  stress) -and  thermodynatoics . 
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Joint  Publication  Research  Service  1962  EAST  EUROPEAN  SCIENTIFIC  AND 

TECHNICAL  JOURNALS:  BIBLIOGRAPHIC  LISTINGS  NO.  9. 

(Joint  Publication  Research  Service,  Washington  D.C.)  ASTIA  AD-400  201 
6  November  1962  ’ 


ABSTRACT:  Contains  bibliographic  listings  of  authored  articles  appearing  in 
1962  issues  of  selected  scientific  and  technical  journals  from  Czechoslovakia 
East  Germany,  Rumainia,  and  Yugoslavia. 
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Jokl  E.  1943  IgDICAL  ASPECTS  ^  AVIATION  (SPEED  AND  ACCELERATION) 

(London:  Sir  Isac  Pitman  &  Sons,  1943)  104  p. 


^ST^CT.  This  book  attempts  to  explain  a  specified  group  of  medical  problems 
are  , raised  by  speed  and  acceleration  in  the  air.  There 
are  61  sections.  Some  of  the  section  headings 'are:  speed  and  human  reaction 
time,  divi-g  at  600  M.P.H.:  "Blacking  out;"  giddiness  and  vertigo;  the  effects 
of  being  shot  off;  parachute  jumping  and  aero-embolism. 

In  discussing  the  effect  of  acceleration  in  the  postero-anterior  direction 
It  IS  reported  that  a  remarkable  phenomenon  was  observed  in  rabbits  namely 
the  protrusion  of  the  eyeball.  It  looked  as  if  the  eye  would  jumrout  of  ’ 

inLlse  the  tremendoui  cLtrifugal 

littir'if  r""-  the  anteroposterior  direction,  there  was 

little,  if  any  inter  ference,  with  respiration  in  human  test  subjects. 

During  these  experiments  hemorrhages  into  the  conjunctiva  were  observed  kn 
some  cases  no  hemorrhages  were  present  immediately  after  the  experiment ’but 
leading  took  place  as  late  as  two  days  afterward.  Subsequently  analogous 
occurrences  were  encountered  in  pilots  after  fast  centrifugal  flying 
movements.  One  pilot  after  a  steep  spiral  descent  (acceleration  5  G  lastiag 


.  834  . 


10  to  15  seconds)  showed  an  extensive  conju.ictlval  hemorrhage. 
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Joliet,  Paul  V.  1962  PUBLIC  HEALTH  ASPECTS  OF  AUTOMOTIVE  COLLISION. 
(In  M.K.  Cragun,  ed.,  The  Fifth  Stano  Automotive  Crash  and  Field 
Demonstration  Conference.  14-16  Sept.  1961>.  Pp.  90-93 
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Jones,  B.  1941  REPORT  (»l  THE  TORONTO  CENTRIFUGE. 

Mlsc.  Canadian  Aviation  Report  #49,  22  May  1941 
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Jones,  B.  F.,  F.  D.  Chapman,  R.  E.  Mitchel,  H.  H.  Jasper  and  A.  Cipriani  1943 
THE  EFFECT  OF  REPEATED  EXPOSURE  TO  LOSS  OF  ATMOSPHERIC  PRESSURE  UPON 
TOLERANCE  TO  POSITIVE  ACCELERATION  IN  MONKEYS. 

(National  Research  Council,  Committee  on  Avia.  Med.,  Washington,  D.  C.) 

CAM  No.  104,  Jan.  1943. 

ABSTRACT:  Used  9  Macaca  mulatta  monkeys.  One  half  received  a  diet  rich  in  iron 
and  copper  and  one  half  a  diet  poor  in  these  elements.  ,  Four  hours  daily 
exposure  to  a  simulated  altitude' of  25,000  feet  produced  polycythemia  in  the 
Fe-rich  animals  which  increased  their  "g"  tolerance  by  2.3  "g”  (497,).  Protection 
lasted  30  days.  It  was  measured  by  extinction  of  brain  potentials  and  retiuo- 
grams.  Desoxycortlcosterone  reduced  reco'very  time  in  all  animals  and  reduced 
extinction  time  and  "g"  threshold  in  polycythemic  animals  although  raising  it 
in  the  controls . * 
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Jones,  C.D.,  J.K.  Shaw,  et  al.  1961  PRELIMINA-’Y  INVESTIGATION  OF  INTERPLANETARY 
LUNAR  AND  N'EAR  PLANET  EN’VIRON’I-IENTS  ANT)  METHODS  OF  SIMULATION 
Aeronautical  Systems  Division,  Wr ight-Patterson  AFB,  Ohio)  ASD  TR  61-267 
July  1961.  ASTIA  AD  268  791 

ABSTRACT:  Summaries  of  the  natural  environments  of  Mars,  Venus,  the  Moon  and 
interplanetary  space  are  presented.  The  primary  induced  environmental  stresses 
associated  with  thermal  radiation,  cosmic  atomic  and  subatomic  radiation,  meteo¬ 
roid  particles,  vibration,  shock,  acceleration,  and  low  pressure  are  described 
for  operation  near  the  above  bodies  including  range  of  anticipated  values  and 
methods  of  simulation.  Additional  simulation  techniques  associated  with  tempera¬ 
ture,  heat  flux  and  atmospheric  composition  are  discussed.  An  environmental  test 
philosophy  and  a  summary  of  heat  transfer  characteristics  of  high  speed  vehicles 
are  included.  Important  areas  not  covered  in  this  report  are  combined,  induced 
environments  associated  with  atmospheric  entry  and  biological  effects  and  nuclear 
reaction  r  tions.  (Author) 
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Jones,  C.  M.  1958  DISORIENTATION  IN  FLIGHT.  (RAF  Institute  of  Aviation 
Medicine,  Farnborough)  FPRC  Memo.  No,  96;  ASTIA  AD  209  302. 

ABSTR.\CT:'  Two  of  the  three  main  sources  of  information  about  orientation 
normally  available  to  man,  namely  the  special  sensations  responding  to  ■ 
linear  and  angular  movements  respectively,  usually  prove  misleading  to  a 
pilot  except  in  steady  straight  flight.  This  fact  alone  explains  many  cases 
of  pilot  disorientation.  But  it  also  emphasizes  the  supreme  importance 
of  the  eyes  in  this  context;  yet  even  these  can  at  times  prove  misleading 
to  a  pilot  who  is  then  deprived  of  his  last  resort.  Experiments  are  described 
which  show  how  this  can  arise  during  maneuvers  involving  a  component  of  roll, 
owing  to  the  generation  of  involuntary  and  inappropriate  rotational  eye 
movements.  It  is  concluded  that  for  stability  of  the  man-machine  combination, 
aerodynamfics  may  not  always  be  self  sufficient;  disorientation  of  the. man 
can  upset  even  the  aerodynamical ly  stable  aircraft.  (Author)  (See  also  AD  39 
216) 
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Jones,  G.  M.  n.d.  DISORIIII.TATICN  DUE  TO  RAPID  jlOTATI ON  IN  FLIGHT 
(N.\?  institute  of  Aviation  Medicine,  Farnborough)  REP  11843 

ACSTRf'.CT:  Difficulties  which  may  be  associated  with  maneuvers  involving  rapid 
rotation  in  fligi.c  are  described.  These  difficulties  are  discussed  first  in 
connection  with  loss  of  control  in  a  single  very  rapid  rolling  maneuver  and 
second  in  connection  with  certain  findings  from  a  field  inquiry  into  the  causes 
ot  pilot  disorientation. 
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Jones,  G.  1953  PRESSURE  CHANGES  IN  THE  KIDDLE  EAR  AFTER  FLIGHT. 

Institute  of  Aviation  Medicine,  Farnborcugh)  FPRC  1059;  ASTIA  AD 
216  030. 

ABSiRACl;  Experiments  are  described  in  which  middle  ear  pressure  changes 
were  tr.u_sured  after  simulated  flights  in  a  decompression  chamber,  during 
which,  approximately  known  gas  mixtures  were  introduced  into  the  middle  ear 
space  by  breathing  gases  of  know^n  composition  throughout  the  flight.  The 
results  show  that  when  the  eustachian  tube  remu  ts  closed  after  flight  the 
middle  ear  pressure  system.atically  falls  in  a  manner  depending  largely  upon 
t.'.e  oxygen  content  of  gas  inhaled  during  a  given  flight.  The  effect  after 
breaching  pure  oxygen  was  observed  to  be  roughly  twice  the  magnitude  of  that 
ai^er  similar  flights  breathing  through  an  air-mix  regulator.  A  potential 
c.^nical  hazard  of  delayed  barotrauma  due  to  breathing  lOOZ  oxygen  during 
*iignt  can  be  at  least  halved  by  employing  air-mix.  A  parallel  phenomenon 
may  manifest  itself  in  the  lungs  as  localized  collapse  due  to  rapid  absorption 
of  oxygen  in  a  temporarily  isolated  region.  Again  the  potential  clinical  hazard 
would  probably  be  reduced  substantially  by  employment  of  air-mix  in  place  of 
100%  oxygen.  The  results  also  s-'.ow  that  the  normal  equilibrium  partial 
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pressure  of  oxygen  in  the  middle  ear  approximates  66  mm  Kg  which  is  well  below 
that  in  air  at  sea  level.  It  is  suggested  that  in  the  same  situation  in  a 
sinus  with  obstructed  ostia,  it  may  prove  an  advantage  in  the  treatment  of 
acute  sinusitis  to  replace  sinus  washout  fluid  with  nitrogen  rather  than 
air,  for  oxygen  would  then  diffuse  from  tissues  into  sinus,  thus  assisting 
rather  than  inhibiting  subsequent  drainage  through  the  ostia.  (Author) 
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Jones,  G.  M.  1958  DISORIENTATION  IN  FLIGHT  (RAF  Institute  of  Aviation 
Medicine,  Famborough)  FPRC  Rept.  114;  Sept.  1958. 

ABSTRACT:  Two  of  the  three  main  sources  of  information  about  orientation 
normally  available  to  man,  namely  the  special  sensations  responding  to  linear 
and  angular  movements  respectively,  usually  prove  misleading  to  a  pilot 
except  in  steady  straight  flight.  This  fact  alone  explains  many  cases  of 
pilot  disorientation.  Btit  is  also  emphasises  the  supreme  importance  of  tha 
eyes  in  this  contest;  yet  even  these  can  at  times  rove  ■ isleading  to  a  pilot 
who  is  then  deprived  of  his  last  resort.  Experiments  are  described  which 
show  how  this  can  arise  during  manoeuvres  involving  a  component  of  roll, 
owing  to  the  generation  of  involving  a  component  of  roll,  owing  to  the 
generation  of  involuntary  and  inappropriate  rotational  eye  movements.  It 
is  concluded  that  for  stability  of  the  man-machine  combination,  aerodynamics 
may  not  always  be  self  sufficient. 
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Jones,  G.  M,  1960  COMPARISON  0^ 
ABOUT  VERTICAL  AND  ROLLING 
(Paper  Meeting  of  the  Phys 


NYSTAGMOID  RESPONSES  TO  ROTATIONAL  STIMULI 
AXES. 

logical  Society,  29-30  July  1960) 


j.oJ 

ABSTRACT:  The  present  experiment  compares  the  slow-phase  angular  velocity  of 
the  nystagmoid  response  after  stopping  stimuli  about  two  orthogonal  axes,  namely 
a  vertical  axis  with  head  erect  (horizontal  nystagm-js)  and  a  rolling  axis  parallel 
to  tiie  visual  axis  (rolling  nystagiBjs).  Eight  subjects  were  each  exposed  to  a 
sigglc  stopping  stimulus  about  eacli  of  these  axes  after  turning  for  3  min  at 

-  - - - 3]^]^  subjects,  obtained  from  calculated 

.D.  4.0)  and  3.9  sec  (S.D.  0.3)  for  the  vertical 
itfference  perhaps  related  to  the  difference 
npvement  about  these  two  axes  in  everyday  life, 
ijlues  of  slow  phase  angular  velocity  immediately 
another,  although  well  below  the  velocity  of 
values  are  statistically  only  just  distin¬ 
guishable  from  one  another  suggestls  that  if  a  similar  stimulus  were  applied 


60  /sec.  The  mean  time  constants 
regression  lines,  were  16.4  sec  (S 
and  rolling  axes  respectively;  a  d 
in  likely  duration  of  rotational  m' 
However,  the  corresponding  mean  va 
after  stopping  were  similar  to  one 
the  stimulus.  The  fact  that  these 


with  eyes  shut  about  an  intermedia 
nystagmus  would  initially  be  rough 
the  considerably  reduced  angular  v| 
33P.  1960) 


te  axis,  the  axis  of  resulting  slow  phase 
ly  parallel  to  that  of  the  stimulus,  despite' 
elocity  of  response.  (J.  rhvslol.  154:32- 
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Jones,  G.  Melvill  I960  SOME  ASPECTS  OF  LABYRINTHIXE  INFLUEIXE  UPON  EYE 
MOVEMENT  DURING  RAPID  ROTATIONAL  MANOEUVRES 
(RAF  Institute  of  Aviation  Medicine,  Roval  Air  Force.  Farnborough)  FPRC/Meno 
110.  ASTIA  AD  239  034 

ABSTRACT:  In  a  recent  study  of  causes  of  disorientation  in  flying  it 
transpired  in  Fighter  Coimand  that  difficulty  was  being  experienced  in 
recovery  from  rapid  rolling  manoeuvres,  and  in  flying  Training  Conrr.and 
during  and  after  the  so-called  third  stage  of  a  spin.  An  apparatus  has  been 
designed  to  obtain  quantitative  information  about  the  interference  due  to 
misleading  labyrinthine  signals  in  circumstances  such  as  these.  It  is 
composed  mainly  of  a  cine  camera  mounted  on  a  flying  helmet  carrying  a 
periscope  so  arranged  that  the  camera  sees  a  close  up  image  of  one  eye. 

This  film  provides  a  quanti ‘at ive  measurement  of  the  time  coarse  of  the 
angular  movenen‘s  of  the  eye  about  its  optic  axis.  The  apparatus  therefore 
affords  a  means  for  comparison  of  the  response  exhibited  in  tho 

eye  to  rotational  labyrinthine  stimuli  about  different  axes. 
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Jones,  G.  M.  1960  COyj’ARISON  OF  NYSTAGMOID  RESPONSES  TO  ROTATIONAL  ST1>R;LI 
ABOUT  VERTICAL  AND  ROLLING  AXES. 


AESTP.ACT:  Eight  subjects  were  exposed  for  3  minutes  to  rotation  at  60  degrees/sec 

about  the  vertical  axis  with  head  erect  and  about  a  rolling  axis  parallel  to  the 
visual  axis.  Tlie  results  confirm  an  exponential  decrease  of  the  slow-phase  ■ 
angular  velocity  of  nystagmus  in  relation  to  rime  elapsed  after  stopping  for  the 
vertical  axis  (horizontal  nystagit-us) ,  and  establish  a  similar  form, of  decay,,  but 
with  a  different  tine  constant,  about  the  rolling  axis  (rolling  nystagmus).  The 
mean  time  constants  for  all  subjects,  obtained  from  calculated  regression  lines, 
were  lb.'4  sec',  and  3.9  sec.  for  the  vertical  and  rolling  axes,  respectively.  The 
corresponding  mean  val'!''=  of  slow-phase  angular  velocity  immediately  after  stop¬ 
ping  uvre  stat  ist  ic  ,il  ly  only  just  distinguishable  frbm  one  another  (28.5  degrees/ 
sec.,  2'3.3  degree?  /  sec  .)  .  It  is  suggested,  that  if  a  similar  stimulus,  were 
applied  aboot  an  intermediate  axis  with  eyes  shut,  the  axis  of  resulting  slow- 
pl.as-'  nystagr.j.-.  would  initially  be  roughly  parall?!  to  that  of  the  stipailus,  and, 
at  core  prolonged  rotation,  the  axis  of  eye  response  would  Lend  to  move  towards 
tr.e  vertical  a;- is  of  the  head.  (J  .  Physio  1  .  154(  1 )  :  32 -33  ,  Nov.  1960) 
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Jones,  G.  M.  f.  D.  K.  Drazin  1961  OSCILLATORY  MOTION  IN  FLIGHT. 

(RAF  In.t.  of  Aviation  Medicine,  Great  Britain)  Dept.  No.  FPRC/1168, 
July  1961.  ASTU  AD-267  952. 

AESTIL’.CT';  ExpJ^rir-ichTs  were  per  formed  in  a^Javelin  two-seater  aircraft  to  t 
define  .imits  of  .lircrew  toleran.ce .  The  aircraft  was  exposed  to  oscillatory 
co.nditions  in  roll  and  pitch  at  various  frequencies  and  angular  velocity 


aaplitudes.  Subjects  aiteaeed  the  condltiona  on  a  4  point  scale  of  sub¬ 
jective  tolerance  ranging  froa  entirely  acceptable  to  entirely  unacceptable, 
and  their  perforaance  in  a  number  of  visual  acuity  tasks  was  assessed. 

Maxiaiua  linear  acceleration  at  the  head  proved  the  mat  significant  cri¬ 
terion.  When  the  Baxiaua  linear  acceleration  at  the  head  w»s  less  than 
0.1  g  conditions  were  entirely  acceptable,  and  when  greater  than  0.2  g 
were  entirely  unacceptable.  In  the  pitching  plane  such  greater  vertical 
accelerations,  due  to  the  undulating  fli^t  path,  led  to  rapid  induction 
of  severe  nausea.  Despite  reaching  the  subjective  limits  of  tolerance, 
objective  measurements  of  visual  acuity  shoved  no  serious  deterioration 
in  the  worst  flight  conditions,  but  a  parallel  laboratory  experisMnt 
suggested  that  serious  deterioration  would  ensue  with  only  slightly  increased 
severity  of  oscillation.  (Author) 
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Jones.  G.  M.  &  D.  H.  Drazin  1S52  OSCILLATORY  MOTION  Di  FLIGHT 

In  Sarbour,  A.  B.  &  H.  E.  Wh.ttinghain,  eds . ,  Hucan  Problems  of  Supersonic 
and  Hypersonic  Flight  (New  York,  Oxford,  London,  Paris:  Pergamon  Press, 
1962)  pp.  134-151 
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Jones,  I.  H.  1918  EQUILIBRIUM  AND  VERTIGO 

(Philadelphia:  J.  B.  Lippincott  Co.,  1918) 
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Jones,  I.  H.  1937  FLYING  VISTAS.  THE  HUMAN’  BEING  AS  SEEN  THROUGH  THE  EYES  OF 
THE  FLIGHT  SURGEON.  (Philadelphia:  J  B.  Lippincott  Co.,  1937),  pp.  99-128 
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Jones,  L.  M.  1956  TRAI^SIT-TIME  ACCELEROMETER 
Rev.  Sci.  Inst.  27:374-377,  June  1956 


AiST.\.-iC.;  c:...-.idirect lonal  trarsit-tice  accelerometer,  developed  for  ...easorinj 
the  drag  acceleration  of  spheres  cro,.,/C-o  froc  rockets,  is  described.  The  axabieni 
density  and  temperature  of  air  cay  ce  calculated  from  the  drag  acceleration. 

In  the  device,  a  bobbin  is  periodically  caged  and  released  within  a  cavitv.  The 
time  for  the  bobbin  to  traverse  the  distance  to  the  cavity,  which  distance  is  thi 
same  in  an v  direction,  is  telemetered  and  measured.  The  accelerometer  range  is 
about  5X10  to  5  g.  Systematic  errors  and  standard  deviations  over  the  range 
are  about  IZ.  The  accelerometer  was  used  successfu-1  ly  in  a  rocket  flight  in 
which  the  drag  acceleration  of  a  7'in.  diac.  sphere  was  measured. 
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Jones,  R.T.  1937  ACCELERATIONS  IN  LANDING  WITH  A  TRICYCLE -TYPE 

LANDING  GEAR.  (NACA,  Langley  Aeronautical  Lab.,  Langley  Field,  Va.) 
NACA  ACR,  Feb.  1937. 


ABSTRACT:  In  conn<»ction  with  the  application  of  stable  tr i-cycle-type  landing 
gears  to  transport  airplanes,  the  question  arises  as  to  whether  certain  of  the 
passengers  may  not  experience  relatively  great  accelerations  in  an  emergency 
landing.  Since  the  main  landing  wheels  are  behind  the  center  of  gravity  in 
this  type  of  gear,  a  hard-braked  landing  will  cause  immediate  nosihg  down  of 
the  airplane. and,  when  this  motion  is  stopped  due  to  the  front  wheel  striking 
the  ground,  there  will  be  some  tendency  for  the  rearmost  passengers  to  be 
thrown  out  of  their  seats.  Tne  following  rough  calculations  are  designed  to 
show  the  magnitudes  of  the  various  reactions  experienced  in  a  severe  landing 
under  these  circumstances. 
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Jon«a,  W.  L.  19^2  THE  FLIGHT  SORGEON  AND  FLIGHT  SAFETY 
J.  of  Aviation  Medicine  23(l);44-48,  84,  February  1952. 

ABSTRACT:  The  mission  of  flight  safety  is  to  foster  correct  techniques  and 
habits  on  the  part  of  operating  as  well  as  maintenance  personnel  to  insure  that 
equipment  Is  so  utilized  as  to  sdnlralse  operational  hazards.  To  insure  tlie 
health  and  well-being  of  aviation  personnel,  the  flight  surgeon  first  performs 
very  strict  physical  and  psychological  examinations  on  applicants  for  flying. 

The  flight  surgeon  also  gives  medical  care  to  the  flyers'  dependents  in  order  to 
raise  the  morale  of  the  flyer.  Much  of  the  sting  of  aircraft  accidents  has 
been  removed  through  the  development  of  protective  equipment.  Engineers,  flight 
surgeons,  and  designers  have  developed  safety  equipment  such  as  the  parachute 
deployment  bag,  ejection  seat  and  escapt  chute,  inertia  reel,  and  shoulder 
harness.  To  increase  man's  compatibility  with  nes  stresses,  the  flight  surgeon 
has  helped  design  and  develop  such  devices  as  the  antl-g  suit.  Other  devices 
are  automatic  pressure  breathing  oxygen  regulators,  pressurized  cockpits,  cockpit 
air  conditioning,  and  exposture  suits.  In  spite  of  all  of  die  safety  equipment, 
physiological  aids  and  excellend  aeronautical  designs,  there  are  aircraft  acci¬ 
dents.  After  the  accident,  the  flight  surgeon  cares  for  the  Injured  aircrew 
and  then  participates  In  the  accident  Investigation. 
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Jones,  Walton  L.  1953  TYPICAL  IMPACTS  OF  JET  AIRCRAFT  LAND  CRASHES. 

J  Aviation  Med . .  24  (6):474-482. 

ABST^CT:  Land  crashes  of  jet  aircraft  with  a  small  angle  of  impact  usually 
r..sult  in  minor  injur  1=^  to  tl.e  uccupants,  although  the  damage  to  the  j) lane 
may  be  considerable.  Higher  speed,  involving  greater  vertical  forces,  may 
lead  to  fractured  vertebrae  sustained  by  the  occupants.  Under  these 
conditions,  shoulder  harnesses  frequently  fail  after  absorbing  much  of  the 
energy  of  the  impact.  Protective  helmets  may  lessen  or  prevent  head  injury. 


.  840  . 


Cr«»he*  with  larger  Impact  angles  (30-90°)  are  generally  fatal.  Further 
research  is  needed  for  the  development  of  a  seat  structure  capable  of 
dissipating  more  energy,  and  a  cockpit  capsule  which  would  give  tlie  occupant 
more  protection  by  separating  him  from  the  wreckage  and  possible  fire. 


2.790 


Jones,  W.  L.,  &  W.  P.  Madden  1963  EJECTION  SEAT  ACCELERATIONS  AND  INJURIES 
(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Assocl;  tion,  Statler- 
Hilton  Hotel,  Los  Angeles,  Calif.,  April  28  -  May  2,  1963) 

ABSTRACT:  A  review  of  acc  lerations  measured  on  ejection  seat  catapult  tests, 
over  the  past  four  years ,, indicates  a  much  wider  range  of  values  than  was 
originally  believed.  This  explains,  in  part,  the  occasional  injury  where  no 
injury  occurred  in  an  almost  similar  set  of  circumstances.  To  reduce  these 
values  and  obtain  more  performance  capability  a  Rocket  Assisted  Propulsion 
Ejection  Catapult  (RAPEC)  was  developed  by  the  Naval  Ordnance  Test  Station, 

China  Lake.  This  system  is  completely  interchangeable  size-wise  with  the 
present  catapults  resulting  in  much  lower  accelerations  with  increased  trajectory 
A  review  of  the  back  injuries  is  given  along  with  clinical  management  and  results 
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Jongbloed,  J,  and  A.  K.  Noyons  1932  (CIRCULATORY  RESPONSES  TO  ACCELERATIONS) 
Verb,  internet.  Kongr.  Physiol .  1932,  p.  128. 
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Jongbloed,  J.  &  A.K.  Noyons  1932  WEITERE  MITTEHUNGEN  UBER  DEN  EINFLUSS  VON 

BESCHLEUNIGUNGEN  AUF  DEN  BLUTKREISLAUF  (Further  Information  Concerning  the 
Influence  of  Accelerations  on  the  Blood  Circulation) 

Acta  brev.  neerl.  Physiol.  (Amsterdam)  2:  164-165 

See  also:  Ned.  Tiidschr.  Geneesk  77:  613-614  (1933) 
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„  IQ-IO.  ftRER  den  EINFLUSS  VON  BESCHLEUNIGUNGEN  AUF 

Jongbloed,  J.  &  A.K.  Noyons  Influence  of  Accelerations  Upon  the 

den  BLUTKREISLAUF  (Concerning  the  Influence  or 

Blood  Circulation)  j  n  -i.  qn-41 

s.ra  brcv.  neerl.  PhysioK  (Amsterdam)  2.  90  91 _ _ _ 
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Jongbloed,  J.  and  A.  K.  Noyons  1933  CIRCULATORY  RESPONSES  TO  ACCELERATIONS. 
Arch.  Sci.  biol..  Bologna.  18:190. 
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Jongkees,  L.  B.  W.,  &  J.  J.  Groen  1946  CONSIDERATIONS  REGARDING  THE 

SECONDARY  AFTER-SENSATIONS  CAUSED  BY  A  STIMULATION  OF  THE  SEMICIRCULAR 
CANAL  SYSTEM.  J.  Larvngol.  61:241-244 


2,796 


Jongkees,  L.B.W.,  and  J.J.  Groen  1946  THE  NATURE  OF  THE  VESTIBULAR 
STIirjLUS  REQUIRED  TO  PRODUCE  MOTION  SICKNESS. 

J  Lai-vng.  61:529-541 
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Jongkees,  L.  B.  W. ,  J .  A.  J .  Klun  1956  ON  PER-  AND  POST-ROTATORY  REACTIONS. 
Acta  oto-laryngologlca  (Scockholm)  46(4): 314-318 ,  July-Aug,  1956 

ABSTRACT:  The  effect  of  the  interval  between  on  and  off  rotational  impulses  on  the 
duration  of  a  rotatory  sensation  was  measured  for  various  magnitudes  of  the  stimu¬ 
lation  which  was  equally  strong  for  both  on  and  off  acceleration.  A  rotating 
chair  was  used  which  could  be  accelerated  in  a  short  period  of  time  until  a  con¬ 
stant  velocity  was  reached  (12.5  degrees /second  in  3  seconds,  24  degrees /second  in 
2-^  seconds,  37  degrees /second  in  2  seconds,  60  degrees/second  in  3  seconds).  The 
results  support  the  view,  expressed  on  graphs  mathematically,  that  the  cupula 
endolymph  system  acts  as  a  highly  damped  torsion  pendulum.  Another  conclusion  is 
that  the  duration  of  the  perrotatory  sensation  following  acceleration  in  the  be¬ 
ginning  is  identical  with  the  duration  of  the  postrotatory  stopping  impulses. 
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Jongkees, L.  B,  W.  &  J.  A.  J.  Klijn  1956  ON  PER-  AND  POST - ROTATIORY  REACTIONS 
Acta  Oto-larvnc'ol.  46( 2)  :  312- 318 . 

SLT‘2i\RY:  The  influence  of  the  interval  between  on  and  off  rotational  impulses 
on  the  duration  of  a  rotatory  sensation  is  measured  for  various  magnitudes  of 
die  stimulation  which  is  equally  strong  for  both  on  and  off  acceleration. 

The  results  agree  with  the  view  that  the  cupula  endolymph  system  acts  like  a 
highly  damped  torsion  pendulum.  Arithmetically  the  form  of  the  graphs  can  be 
exactly  described  from  this  point  of  view. 
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Jongkees,  L.  B.  W.  and  A.  J.  Philipszoon  1960  SOME  NYSTAGMOGRAPHICAL 

METHODS  FOR  THE  INVESTia^TlON  OF  THE  EFFECT  OF  DRUGS  UPON  THE  LABYRINTH 
Acta  Phys iol .  Pharmacol .  Neerlandica .  9:240,  1960. 
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Jongkees,  L.  B.  W.  1961  THE  INFLUENCE  OP  SOME  DRUGS  ON  THE  FUNCTION  OF 
THE  LABYRINTH 

Acta  Oto-laryngol . .  53:281.  1961. 
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Jongkees,  L.  B.  and  A.  J. , Philipszoon  1962  NYSTAGMUS  PROVOKED  BY  LINEAR 
ACCELERATIONS . 

In  Acta.PhvsioL  Phannacol.  Neerl.'  10:239-247,  19621 


2,802 


Jongkees,  L.  B.  &  A.  J.  Philipzoon  1963  THE  INFLUENCE  OF  POSITION  UPON  THE 
EYE -MOVEMENTS  PROVOKED  BY  LINEAR  ACCELERATIONS. 

Acta  Otolarvng  (Stockholm)  56:414-420,  Mar. -April  1963. 
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Juan  Valiente,  F.  de  1957  VERTIGO  CAUSED  BY  INSTRUMENTS,  (Vertigo  de 
Instrumentos .)  Revista  de  aeronautica  (Madrid),  17(204):  881-884, 
November  1957 


ABSTRACT:  Aircraft  accidents  attributed  to  vertigo  in  the  pilot  may  be  caused 
by  instrument  flight.  Vertigo  is  of  interest  to  the  pilot  for  reasons  of 
safety,  to  the  flight  surgeon  who  must  determine  its  causes,  and  to  tlie  air¬ 
craft  engineer  who  is  concerned  with  adaptation  of  the  plane  to  the  pilot. 
Pilots  believe  that  vertigo  is  due  to  lack  of  confidence  in  the  instruments 
durir.g  flight,  insufficient  training,  psychophysiological  factors,  and  external 
environmental  causes.  On  the  whole,  the  causes  of  vertigo  during  instrument 
flight  are  not  well  determined.  It  is  postulated  that  since  there  is  a 
correlation  between  vision  and  the  proprioceptive  system  of  equilibrium,  any 
lack  of  stimulation  from  both  systems  can  cause  vertigo. 
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Judd,  W.  R.  1960  SITZMARKS  OR  SAFETY? 

(Denver,  Colo.:  National  Ski  Patrol  System,  Inc.,  1960) 

2.805 

“Uuin^^G^ - 1960 - UNE  NOUVELLE  MEDECINE  DU- TRAVAIL: _ LA  _MEDEC1NE  DU  TRAVAIL _ 

’aERIEN  a  L'ERE  DES  REACTEURS  (A  NEW  OCCUPATIONAL  MEDICINE:  AVIATION 
MEDICINE  IN  THE  JET  AGE)  In  Proceedings  of  the  13th  International  Congress 
on  Occupational  Health.  New  York.  25-29  July  1960  (New  York:  Book  Craftsmen 
Assoc.,  Inc.,  1960)  pp.  942-947 

ABSTRACT:  Jet  aircraft  personnel  are  exposed  to  many  physiological  hazards. 


such  as  anoxia,  high  speed  and  high  alcicude,  decompression,  positive  and 
negative  accelerations,  vibration,  climatic  changes,  and  the  wearing  of  cumber¬ 
some  clothing.  In  addition,  jet  flight  is  associated  with  changes  in  normal 
physiological  rhythms  affecting  sleep  patterns,  hours  of  rest,  body  t-^mpera- 
ture,  cardiovascular  and  respiratory  equilibrium,  and  digestive  functions 
(changes  in  hunger  sensations,  types  of  meals).  Therefore,  a  great  number 
of  jet  personnel  are  suffering  from  flight  fatigue  and  gastro-incestinal 
disorders  (sever  colitis,  gastritis,  gastro-duodenal  ulcers).  Exposures  to 
ultrasonic  rays  affect  the  nervous,  muscular,  cardio\’ascular ,  intestinal, 
and  endocrine  systems.  Mention  is  made  of  the  psychological  factors 
(tension,  anxiety,  emotion)  related  to  jet  flight,  and  recommendations  are 
made  for  the  extension,  anxiety,  emotion)  related  to  jet  flight,  and  recoamenda 

tions  are  made  for  the  extensive  medical  examination  of  jet  personnel. 
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Kaehler,  R.C.  1957  INDIVIDUAL  DATA  SHEETS  AND  PILOT  COMMENTS  FOR  THE  X-15 
CENTRIFUGE  PROGRAM.  (North  American  Aviation,  Inc.) 

Report  No.  NA-57-830,  July  15,  1957 
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Kaehler,  R.  C,  1959  HUMAN  PILOT  PERFORMANCE  DURING  BOOST  AND  ATMOSPHERE 
REENTRY. 

Aerospace  Med.  30(7) : 481-486. 

CONCLUSIONS:  1.  No  physiologic  limits  were  encountered  during  either  of  the 

boost  or  reentry  conditions  tested.  It  was  demonstrated  that  "worst  condition" 
accelerations,  representing  the  maximum  design  limits  of  the  aircraft,  are 
wi thing  the  physiologic  tolerance  of  a  pilot  in  good  physical  condition  with 
conventional  G  protection. 

2.  The  tracking  results  for  both  direct  and  dynamic  ratios  have  shown  that 
performance  with  the  right  hand  stick  is  consistently  better  than  that  with  the 
center' stick  although  a  statistically  significant  difference  between  the  two 
was  not  found. 

3.  Subject's  comments  indicated  a  preference  for  the  right  hand  stick 
principally  due  to  the  amount  of  physical  effort  required  to  properly  operate 
the  center  stick  under  acceleration  as  compared  to  the  right  hand  stick. 
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Kaehler,  R.  C.,  J.  P.  Meehan,  &  T.  Freedman  1959  DESIGNING  FOR  HUMAN 

CAPABILITIES  UNDER  ACCELERATION  IN  SATELLITE  OPERATIONS  (American  Society 
of  Mechanical  Engineers)  Paper  No.  59-AV-34 


ABSTRACT:  The  authors  have  attempted  to  survey  the  experimental  results  for 
human  tolerance  and  performance  capabilities  under  positive,  negative, 
transverse,  and  positive  transverse  accelerations. 


Kaehler,  R.C.  1959  HUMAN  PSYCHOMOTOR  PERFORMANCE  UNDER  VARIED  TRANSVERSE 
ACCELERATIONS.  (Paper,  Meeting  of  Aero  Medical  Association,  Statler 
Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  A  series  of  experiments  have  been  conducted  on  the  human  centrifuge 
to  quantify  human  psychomotor  performance  under  varying  conditions  of  transverse 
acceleration.  The  psychomotor  parameters  under  investigation  were  response 
time,  reach  time  and  adjustment  time.  These  measures  were  obtained  from  manipu¬ 
lations  of  five  typical  aircraft  controls  (lever,  trim  wheel,  knob,  "push-to- 
test"  button  and  toggle  switch)  located  in  eight  different  workplace  locations. ' 
Five  subjects  were  exposed  to  f ront-to-back  accelerations  up  to  and  including 
8  G  and  back-to-f ront  accelerations  up  to  and  including  4  G.  Approximately  1200 
centrifuge  runs  were  made  in  the  course  of  these  experiments.  The  results 
demonstrate  that  all  subjects  were  able  to  make  effective  control  movements  and 
adjustments  throughout  the  range  of  the  acceleration  levels  tested.  Total  time 
to  respond,  to  reach  and  to  adjust  individual  controls  showed  definite  increases 
in  front-to-back  accelerations  of  6  G  and  above.  In  back-to-front  accelerations 
physiologic  tolerance  is  reached  at  4  G  with  only  minor  decrements  in  the  meas¬ 
ures  of  perform^ce  studiled.  J.  Aviation  Med.  30(3):  190,  March  1959) 
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Raehler,  R.  C.  f  J.  P.  Meehan  1960  HUMAN  PSYCHOMOTOR  PERFORMANCE  UNDER 
VARIED  TRANSVERSE  ACCELERATIONS.  (Wright  Air  Development  Division, 

'  Wright-Patterson  AFB,  Ohio)  WADD  TR  60-621  August  1960  ASTIA  AD-247  169. 

ABSTRACT:  Five  male  college  students,  20  to  25  years  old,  were  exposed  to 
transverse  accelerations  from  front-to-back  up  to  8  g  and  back-to-front  up 
to  4  g  on  the  USC  centrifuge  to  investigate  human  motor  performance. 

The  results  show  that  man  can,  with  the  proper  controls  and  properly'  located 
in  the  workplace,  participate  effectively  in  aircraft  control  when  exposed 
to  relatively  high  transverse  accelerations. 

During  front-to-back  acceleration,  man  can  perceive  a  visual  stimulus,  reach 
and  adjust  controls,  e.g,,  the  horizontal  lever,  toggle  switch,  and  push- 
to-test  button,  regardless  of  location  in  a  mean  time  of  1.0  second  at  8  g. 
Controls  normally  more  difficult  to  operate,  the  vertical  wheel  and 
rotating  knob,  require  a  mean  time  of  1.5  seconds  at  8  g.  For  back-to-front 
accelerations,  the  toggle  switch,  horizontal  lever,  and  push-to-test  button 
require  a  mean  time  of  0.7  second  at  4  g,  whereas,  the  vertical  wheel 
and  rotating  knob  require  a  mean  time  of  1.0  second.  (AUTHOR) 


-  846  . 
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Kachlcr,  R.  C.  1961  THE  EFFECTS  OF  TR.\NSVERSE  ACCELERATIONS  AND  EXPOIXNTIAL 

TI>2:-L\G  CONSTANTS  ON  COMPENSATORY  TRACKING  PERFORMANCE.  (Aerospace  Medical 
Laboratory,  Aeronautical  Systems  Division,  Wright-Patterson  AFB,  Ohio  &  School 
of  Medicine,  University  of  Southern  California)  ASD  TR  61-457;  Pro j .  7222; 
Task  71746;  Contract  AF33(616)-5407;  ASTIA  AD-268  185 

.M^STRriCT:  A  study  was  conducted  to  determine  the  effects  and  interactions  of 
front-to-back  transverse  acdelerations ,  in  the  magnitudes  of  0,  3g,  and  6g,  and 
exponential  time-lag , constants  of  0.1,  1.0,  and  2.0  seconds  on  human  control 
performance  on  a  compensatory  cracking  Cask.  In  general,  the  results  substantiated 
predictions  of  human  tracking  performance  based  on  Helson’s  U-hypothesis  and 
Principle  of  Generality.  Concepts  from  information  theory  are  introduced  to 
explain  certain  learning  phenomena  which  occurred  in  the  course  of  the  experiment. 
(AUTHOR) 
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Kaleta,  2.  1957  ZAGADNIENIE  PR2YSPIESZEK  W  LCTNICTWIE  (THE  PROBLEM  OF 

ACCELERATION  IN  AVIATION)  Woisk  Przeglad  Lotn .  (Poland)  Special  Medical 
Issue,  1957,  pp.  65-91  (Air  Technical  Intelligence  Ctr.,  Wright-Patterson 
AFB,  Ohio,  Rept.  No.  ATIC-IR-1771-58 ,  1957) 


ABSTRACT;  This  article  deals  with  the  following  topics:  classification  of 
accelerations,  determination  of  acceleration  value,  the  methods  of  inquiry  into 
the  effect  of  acceleration  on  the  organism,  and  acceleration  acting  in  the 
long  axis  of  the  body. 
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Kalinin,  Yu.  1961  TRAINING  OF  THE  BRAVE.  "ROOM"  FLIGHT 
Znnni VC  -  ,  si la  1961(9);9-11 


ABSTRACT:  The  article  describes  the  purpose  and  applications  of  flight  trainers 
for  simulating  all  the  normal  and  abnormal  features  of  actual  flight.  A  brief 
account  of  Yuriy  Gagarin's  training  in  preparation  for  space  flight  is  also  given. 
Gagarin  was  accustomed  to  weightlessness  in  planes  and  was  subjected  on  a  centri¬ 
fuge  to  stresses  equal  to  those  encountered  in  rocket  take-off  and  braking.  He 
parachuted  onto  land  and  into  water  and  spent  long  periods  alone  in  a  soundproof 
chamber.  He  was  subjected  to  vibration  on  a  test  stand  and  to  prolonged  exposure 
to  cold  and  heat  in  not  and  vacuum  chambers.  Gagarin  learned  to  drink,  eat  and 
write  in  a  space  suit.  Kis  preparation  also  included  instruction  in  a  special 
trainer  com.plete  with  instruments  and  controls  and  a  computer  to  set  the  flight 
route.  The  auth.or  believes  that  such  trainers  will  play  a  due  part  in  space 
technique.  They  will  be  used  for  studying  satellite  corjcunications  in  space, 
for  simulating  t’..e  meeting  of  satellites  in  orbit,  for  compiling  " interplc-netary 
Stations'  and  for  simulating  landings  on  various  planets,  etc. 
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Katnpik,  A.  1930  EXPERIMENTELLE  UNTERSUCHUNGEN  USER  DIE  PRAKTISCHE 

LEISTUNGSFAHIGKEIT  DER  VIBRATIONSEMPFINDUNGEN  (Experimental  Examinations 
Concerning  the  Practical  Conductivity  of  the  Vibration  Sensation) 

Archiv  fur  die  gesamte  Psychologic  (Leipzig),  76:3-70 
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Kaniss,  S.  TEST  AND  EVALUATION  OF  THE  P-3  AUTOMATIC  PILOT  CATAPULT 

LAUNCHING  EQUIPMENT.  (U.S. Naval  Air  Material  Center,  Philadelphia,  Pa.) 
Rept.  No.  NAES-lNSTR-63-53. 
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Kanowski,  M-B.  1961  EVALUATION  OF  ARMY  FREE  FALL  PARACHUTE  ASSEMBLY 
TYPE  A/P28S-3.  (Air  Force  Flight  Test  Center,  Edvards  AFB,  Calif.) 
AFFTC  TR  61-37,  August  1961.  ASTIA  AD-261  567. 


ABSTRACT:  Tests  were  conducted  for  the  U.S.  Army  to  determine  the  reliability 
of  an  interim  parachute  assembly,  designated  Type  A-P28S-3,  and  the  suitability 
of  associated  equipment.  The  main  parachute  has  a  35-foot  nominal  diameter 
MC-1  canopy,  modified  with  a  14.48  sp.  ft.  single  orifice,  and  an  automatic 
ripcord  release.  One-hundred  fifty-three  tests  were  made  with  dummies  at 
indicated  airspeeds  ranging  from  near  0  to  400  knots.  Drop  altitudes  ranged 
from  65  to  170  knots  at  pressure  altitudes  of  5,000  to  25,000  feet.  Each 
parachutist  carried  a  front  type  equipment  container  having  a  loaded  weight 
of  approximately  40  pounds  which  waj^^ttached  to  the  harness  D-rings.  The 
parachutists  were  able  to  achieve  body  stability  in  a  prone  position.  The 
parachute  assembly  and  associated  equipment  were  satisfactory.  (Author) 
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Kapitanov,  R.  A.  1962  TELEMETRY  PROBLEMS  AT  THE 
CONFERENCE  ON  THE  USE  OF  SADIOELECTRONICS  IN 
Medit  Prom.  SSSR.  16(11) :62-64 .  Translation: 
Service,  Washington,  D.  C.)  JPRS  17672. 


SECOND  ALL-UNION 

BIOLOGY  AND  MEDICINE 

(Joint  Publications  Research 
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K*por.  G.  1956  REACTIONS  CP  FLIERS  TO  STRESSES  OF  MILITARY  LIFE  AND  JOB 
REQUIREMENTS.  (0  reakcljama  letaca  na  scresove  vojnickog  zlvota  las 
letackog  poziva.) 

Vo Inosanitetski  pregled  (Beograd)  13(11-12) :544-550 
In  Serbo-Croatian,  with  English  Sunmary.  P.  550. 
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Karlsen,  Asbjorn  (Karl)  1959  HERE'S  HOW  TECO  PULLS  THE  "STO?"  ON  HIGH  G’S’ 
(Teco  Aircraft  Seats,  Burbank,  Calif.) 
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Karolinska  Institutet  1961  FINAL  TECHNICAL  REPORT  LEADER  CONTRACT  NUMBER 
DA-91-d91-EUC-1619;  OI-72G6-61  C0NCER:;1NG  THE  CONSTRUCTION  OF  A  * 
KORUONTAL-ROTOR  CENTRIFL-GE.  (U.S.  Arr.y  Research  and  Developn^er.t 
Biolao,  Fort  Detrick).  ASTIA  AD  270  2C4L. 


ABSTRACT:  The  report  contains  the  following  infonaatior.  concerning  the 
construction  of  a  horizontal-rotor  centrifuge: 

1.  Objectives  of  the  contract. 

2.  Sunt 'ary  of  the  research  performed 

3.  Implications  of  results  for  future  work 

4.  Surrsary  on  personnel  utilized  and  administrative  actions  taken 

5.  Estimate  of  number  of  work  hours  expended  and  of  costs  for  materials  used 
and  for  property  acquired. 
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Kashler,  R.  C.  .1961  THE  EFFECTS  OF  IPANSVERSE  ACCELE.RATIONS  AND 

EXPONENTUL  TIME-LAG  CONSTANTS  ON  COMPENSATORY  TRACKING  PERFORMA.NCE . 
■Report  on  Biophysics  of  Flight.  (School  of  Medicine,  University  of 
Southern  California,  Los  Angeles,  Calif.)  ASD  TR  61-457,  Sept.  1961. 
ASTIA  AD-2d6  185. 

ABSTR;'.CT:  A  study  was  conducted  to  determine  the  effects  and  interactions 
of  front-to-back  transverse  accelerations,  in  the  magi^itude  of  0,  3  g,  and 
6  g,  and  exponent ial  . t ime-lag  constants  of  O.l,  1.0  and  2.0  seconds  on 
human  control  performance  on  a  compensatory  tracking  task.  In  general  the 
results  substantiated  predictions  of  h-iman  tracking  performance  based  on 
Helson's  U-hypothesis  and  Principle  of  Generality.  Concepts  from  infor¬ 
mation  theory  are  introduced  to  explain  certain  learning  phenomena  which 
occurred  in  the  course  of  the  experiment.  (Author) 
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Kas'ian,  1.  I.  1962  SOME  PHYSIOLOGICAL  REACTIONS  IN  MAN  LT^DER  CONDITIONS  OF 
THE  ALTERNATING  EFFECT  OF  OVERLOADING  AND  WEIGHTLESSN-SSS . 

Izv.  Akad  Nauk  SSSR  (Biol.)  6:896-908,  Nov. -Dec.  1962  (Russian). 
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:<..s?urok,  Cu:hcrine  F.  1960  CATALOG  OF  TRA.NSLATED  MATERIAL  IN  SPACE  PERCEPTION 
■  (REVISED) 

^.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Florida)  Research  Project 
No.  >31005.13-6001  Sib  task  1  Report  No.  51.  ASTIA  AD  243  503 


ABSTR-’iCT:  A  revised  catalog  of  bibliographic  materials  in  the  area  of  proprio¬ 
ception,  vestibular  function,  and  vision  which  have  been  translated  from  foreign 
languages  includes  501  items.  Also  included  are  instructions  for  obtaining' 
copies  of  the  articles  from  the  Library  of  Congress,  Washington  25,  D.C. 
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Kastens,  D.  F.  1962  HUMAN  PERFOR-MANCE  IN  A  SIMULATED  SHORT  ORBITAL  TRANSFER 

(6570th  Aerospace  Med.  Research  Lab.,  Wright-Patterson  AFB ,  Ohio). 

A.MRL-TDR-62-138,  Proj.  no.  7184;  Task  no.  71840o,  December  1962. 

ABSTRACT;  Human  performance  was  measured  in  a, simulated  short-range,  coplanar 
orbital  rendezvous  task.  Orbital  conditions  and  vehicle  dynamics  were  pro¬ 
grammed  on  an  analog  computer.  Two  systems  of  vehicle  control  and  one  system 
of  information  display  were  investigated.  Performance  criteria  included  impact 
velocity,  fuel  consumption,  and  transfer  time  required.  Comparisons  were  made 
between  control  systems  and  between  initial  conditions.  Subjects’  performance 
was  better  with  an  orthogonal-axes .  thrust-cons trol  system  than  with  a  pitch 
attitude  and  one-axis  thrust-control  system.  The  simulated  direct-version  target 
display  was  found  to  be  marginally  acceptable.  Suggestions  about  control 
systems'  and  rendezvous  techniques  Are  included  in  the  report. 
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Katzbe-g,  A.  A.,  &  G.  T.  Dave  1960  SURVIVAL  OF  THE  ISOLATED  EXERYONTC  HEA.RT 
WHEN  E.XPOSED  TO  HIGH  RELATIVE  CENTRIFUGAL  FORCES.  (School  of  Aerospace 
Medicine,  Brooks  AFB,  Texas)  Rept .  No.  61-19,  Dec.  i960.  ASTIA  AD 
254  370 

ABSTRACT:  The  effects  of  increased  gravitation  on  the  isolated  embryonic  chic’K. 
heart  were  studied.  Chick  embryos  that  had  incubated  from  4  :o  13  days  were  used 
as  sources  of  the  hearts.  It  was  found  that  the’  younger  hearts  were  more 


resistant  to  trauma  induced  by  gravitational  stresses.  Many  of  the  young  speci 
laens  withstood  the  effects  of  98,500  x  gravity,  while  most  of  the  older  group 
entered  total  cardiac  arrest  at  levels  less  than  the  equivalent  of  15,000  x 
gravity.  Tracings  cade  with  an  electrocardiograph  substantiated  these  findings 
(AUTHORS) 
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Katrberg,  A. A.  &  L.K.  Mori  1962  ORGAN  AND  TISSUE  CULTURES.  I.  EM3RY0NIC 
CHICK  HEART  AlCD  HL'MAN  CELL  CULTURES. 

In  Prince,  J.E.,  ed..  Biologic  S vs tecs  of  Discoverer  Satellites  XXIX 
and  XXX.  (School  of  Aerospace  Medicine,  Brooka  AFB,  Texas) 

NASA  N  62-17530,  April  1962. 


ABSTRACT:  Living  enbryontc  chick  hearts  were  placed  aboard  Discoverer  satellite 
to  observe  the  effect  that  exposure  to  stress  factors  of  a  flight  in  space 
could  have  on  a  whole  organ.  Human  cell  cultures  were  also  studied  during  the 
flight  of  the  Discoverer  satellites.  It  was  concluded ' that  the  viability  and 
the  physiologic  function  of  these  hearts  were  not  impaired  by  any  of  the  stress 
factors  that  were  encountered  in  space  flight.  Human  cell  cultures  for  both 
Discoverer  satellites  XXXIX  and  XXX  showed  no  obvious  degeneration.  On  being 
subcultered,  those  from  Discoverer  XXX  showed  normal  proliferation.  (STAR) 
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Xatzen,  E.D.  and  L.L.  Levy  Jr.,  1961  ATMOSPHERE  ET.TRIES  WITH  \T;HICLE  LIFT  - 
DRAG  R.\TI0  >50Dl'LATED  TO  LIMIT  DECELERATION  A.N'D  RATE  OF  DECELERATICN’- 
VEKICLES  WITH  MAXIML-M  LIFT-DRAG  RATIO  OF  0.5. 

(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 

Technical  note  no.  D-1145,  ASTIA  AD-267  471 


ABSTRACT:  An  analysis  has  been  made  of  atmosphere  entries  for  which  the 
vehicle  lift-drag  ratio  was  modulated  to  maintain  specified  maximum  deceleration 
and/or  maximum  deceleration  rates.  The  part  of  the  vehicle  drag  polar  used 
during  modulation  was  from  maximum  lift  coefficient  to  minimurr.  drag  coefficient. 
The  entries  were  at  parabolic  velocity  and  the  vehicle  ..aximua  lift-drag  ratio 
vas  0.5  „  T-'O-  dimensional  trajectory  calculations  were  made  fer  a  nonrotacing, 

spherical  earth  with  an  exponential  atmosphere.  The  results  of  tha  analysis 
indicate  that  for  a  given  initial  flight-path  angle,  modulation  generally 
resultcc  in  a  reduction  of  the  maximum  deceleration  to  607.  of  the  unmoduiated 
rate.  These  results  were  equivalent,  for  a  maximum  deceleration  of  lOg,  to 
lowering  the  undershoot  bo'undary  24  miles  with  a  resulting  decrease  in  total 
convective  heating  to  the  stagnation  point  of  22%.  The  maximum  convective 
heating  rate  vas  increased  18%.  (Author) 
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Kaufaan,  A.  B.  1956  ACCELEROIETER  CALIBRATION  BY  BALLISTIC  PENDULUM. 
InstruT.encs  and  Autor.ation  29:1322-1327,  July  1956 


ASSTRiiCT:  On  the  six  basic  methods  for  acceleror«“ter  calibration,  the  ballistic 

pendulum  provides  vector  (impact)  test  acceleration  forces  up  to  500  g  with  the 
highest  accuracy.  Procedures,  techniques,  and  variables  are  described  for  us^ 
of  the  ballistic  pendulum,  including  details  of  calibration  check  aod  recording. 
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Kause,  R,  H.,  D.  P.  Woodward,  A.  J.  Cacioppo  1959  EFFECT  OF  ACCELERATIVE 
FORCES  ON  ANIMAL  PERFORMANCE 

(Goodyear  Aircraf t ,Co. ,  Akron,  Ohio)  Rept.  No,  2387;  GER-9263,  26  March 
1959. 

ABSTRACT:  Ten  male  albino  rats  were  trained  to  perform  a  bar-pressing  response 
by ' the  use  of  avoidance  conditioning  techniques.  The  animals  were  then  subjected 
_o  positive  accelerative  g  forces.  Immediately  after  being  subjected  to  the  g 
force,  the  rats  were  tested  in  the  avoidance  conditioning  apparatus  to  check  for 
any  decrement  in  their  performance  capabilities.  The  experiment,  which  simulated 
the  escape  and  reentry  acceleration  profiles  of  a  space  vehicle,  was  conducted 
in  two  parts. 
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Keighley,  G.  and  W.  G,  Clark  1945  FLICKER  FUSION  FREQUENCY  MEASUREMENTS 
on" HERMANS  SUBJECTED  TO  POSITIVE  ACCELERATION. 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  Rept.  no.  426,  29  March  1945, 
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Keighley,  G. ,  &  W.  G.  Clark  1946  FLICKER  FUSION  FREQUENCY  THRESHOLDS 

D’JRLNG  POSITIVi:  ACCELERATION  (William  G.  Kerckhoff  Lab.,  California 
Institute  of  Technology,  Pasadena;  and  the  Dept,  of  Aviation  Medicine, 

Univ.  of  Southern  California,  Los  Angeles) 

.ABSTRACT:  Monocular,  flicker  fusion  frequency  thresholds  have  been 
deter-.ir.ed  on  10  subjects,  under  positive  acceleration  on  a  centrifuge. 

The  results  are  expressed  as  differences  in  cycles  per  second  (C.P.S.) 

between  the  mean  thresholds  at  rest, — immediately  before  a  run,  and  those - ^ _ 

found  during  acceleration. 
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At  low  accelerations  (2.2>3.2  G,  mean  3.0  G)  causing  no  visual  cisturbances , 

53  runs  were  made.  Most  lasted  45  seconds.  The  differences  between 
thresholds  ranged  from  +1.3  C.P.S.  (Fusion  frequency  higher  during 
acceleration)  to  -  1.6  C.P.S.,  and  were  distributed  fairly  equally  about 
the  zero  baseline;  21  were  positive;  32  negative.  The  range  +  1  C.P.Si 
includes  48  of  the  results  34  are  in  the  range  +  o.5  C.P.S.  These  figures 
show  no  changes  in  the  flicker  fusion  thresholds.  At  higher  accelerations 
(2.8-4. 8  G,  mean  4.0  G)  34  runs  were  made,  lasting  up  to  60  seconds  with 
negative  pressure  over  the  eyes  to  restore  vision  (Lambert,  unpublished). 

At  these  accelerations  without  the  negative  pressure,  there  was  dimming  or 
loss  of  peripheral  vision  or  blackout.  No  fusion  frequency  was  ligher  during 
a  run.  The  greatest  difference  in  fusion  frequency  between  rest  and  acceleration 
was  -3.9  C.P.S.  The  range  0  to  -2.0  C.P.S.  includes  21  of  the  34  results. 

The  differences  are  all  negative,  more  spread  out  than  at  lower  accelerations 
and  the  range  is  greater.  At  these  higher  levels  of  accelerations,  with 
vision  restored,  the  fusion  frequency  of  flicker  is  lowered.  (Federation 
Proceedings  5(1):54,  1946) 


2,332 

Keigl  y.  G.,  W.  G.  Clark,  and  D.  R.  Drury  1951  FLICKER  FUSION  FREQUENCY 

"ASUREME.NTS  ON  MA.N  SUBJECTED  TO  POSITIVE  ACCELERATION  ON  A  HL'MAN  CENTRIFUGE 
s."  dEZl-  Pliys iol .  4:57-62. 

ABSTRACT;  Flicker  fusion  frequency  thresholds  for  one  eye  were  determined 
on  human  subjects  exposed  to  positive  accelerations.  A  series  of  38  runs 
was  made  at  accelerations  ranging  from  2.5G  to  3.2G;  at  these  levels  tnc-re 
was  no  or  only  minimal  dimming  of  vision.  There  were  no  changes  in  the 
flicker  fusion  thresholds. 

At  higher  levels  of  acceleration,  from  2.8G  to  4.8G,  34  runs  were  made. 

In  control  runs  the  subjects  experienced  visual  im.pairm.ent  ranging  from  loss 
of  peripheral  vision  to  total  blackout.  In  the  34  experim.ental  runs,  '’ision 
was  restored  by  means  of  negative  pressure  goggles  which  produced  a  lowered 
pressure  over  one  or  both  eyes.  The  flicker  fusion  frequency  thresholds 
were  slightly  decreased. 
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Keist,  J.  F.,  Shceley,  J.  M.  Byers,  &  K.  I.  Cr.inn  1955  R£L.Vn\T; 

El'FdCTS  CF  HEAD  Il-GIOBILIZATION  AND  liZDICATlbN  ON  THE  INCIDENCE  C? 

AIR  SICInNESS.  (Air  University  School  Aviation  Medicine,  Randolph  AFB 
Texas)  Rept.  No.  55-78 


Keist,  B.  F.,  W.  F.  Sheeley,  J.  M.  Byers,  &  H.  1.  Chinn  1956  EFFECT  OF  HEAD 

IMMOBILIZATION  ON  INCIDENCE  OF  AIRSICKNESS.  J.  Applied  Physiol.  8(4): 369-370 
Jan.  1956 

ABSTRACT:  Paratroopers  on  simulated  combat  Jumps  were  randomly  distributed  aboard 
C-119  aircraft  and  divided  evenly  into  four  groups  receiving,  respectively:  (a) 

0.65  mg.  of  hyoscine  hydrobromide  together  with  head  support,  (b)  0,65  mg.  of 
hyoscine  but  no  head  support,  (c)  placebo  plus  head  support  and  (d)  placebo  without 
head  support .  Hyoscint  afforded  striking  protection  against  airsickness  whether 
or  not  it  was  supplemented  with  head  support.  Head  support,  on  the  other  hand,  gav 
no  protection.  (AUTHOR) 


2,835 


Kellaway,  C.H.  1941  NOTES  ON  THE  ANTI-"G"  DEVICE  FROM  DR.  COTTON',  SIDNEY 
UNIVERSITY,  TRANSMITTED  BY  COL.  C.H.  KELLAWAY  OF  FPRC,  AUSTRALIA 
(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  Rept.  No.  27 i  21  October  1941 


ABSTRACT:  Photographs  of  the  centrifuge  at  Sydney.  Cotton  suit  consists  of 
air-filled  bladders  pressurized  by  a  hydrostatic  resevoir.  Weight  of  the  suit 
is  30  pounds.  Suit  protects  against  9.3  ”g"  for  19+1  seconds  with  no  visual 
symptoms,  minimum  discomfort. 
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Kelley,  R.E.  &  F.R.  Stauffer  1950  A  DEVICE  FOR  THE  AUTOMATIC  CONTROL  BY  G 
FORCE  OF  THE  POSITION  OF  THE  CONTROLLABLE  SUPINE  SEAT.  SDC  PROJECT 
9-U-37a 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Project  No.  NM  001  059. 
02.05;  31  March  1950;  ASTIA  ATI  79310 

ABSTRACT:  Herein  is  described  a*  device  which  controls  the  back  rest  position 
of  the  controllable  supine  seat:  SDC  Project  9-U-37a.  This  device  is  operated 
by  G.  When  the  G-level  exceeds  a  given  amount,  the  back  rest  rotates,  on  an 
axis  about  its  lower  end,  backward  to  a  horizontal  position.  When  the  G-level 
fails  below  a  gWen  amount,  the  horizontal  rest  rotates  upward  to  its  original 
position.  An  individual  seated  therein  is  then  automatically  changed  from  a 
seated  position  to  a  supine  position,  or  vice  versa,  at  specific  G-levels.  The 
G-level  at  which  operation  occurs  is  controlled  by  a  17-position  switch  which 
provides  automatic  supination  control  at  levels  from  1. 0-6.0  G.  The  supination 
and  recovery  levels  are  dependent  upon  each  other,  and  the  recovery  level  is 
slightly  below  that  of  supination.  The  difference  between  these  levels  at  any 
particular  setting  increases  with  the  G,  being  0.3  G  at  2.5  G  for  supination  and 
1.6  G  at  6,0  G  for  supination. 

Such  a  device  should  be  of  practical  value  in  aircraft  equipped  with  such 
movable  seats,  as  automatic  protection  can  then  be  provided  for  air  personnel 
exposed  to  positive  and  negative  radial  acceleration.  (DAGO) 
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Kellogg,  W.  W.  1958  l.G.Y.  ROCKETS  AMD  SATELLITES:  A  REPORT  ON  THE 
K*>SCOW  MEETINGS,  AUGUST  1958. 

(The  RAND  Corporation,  Santa  Monica,  Calif.)  P-1501,  Sept.  15,  1958. 


ABSTR.\CT:  A  sum.-narization  of  some  77  papers  presented  at  the  Technical 
symposia  on  Rockets  and  Satellites  during  the  Fifth  Meeting  of  the  Committee 
Spbeiale  de  1 'Annee  Geophysique  Internationale  at  Moscow,  July  31  to  August 
9,  1953.  Such  topics  are  reviewed  as  atmospheric  structure,  electro¬ 
magnetic  properties  of  the  ionosphere,  cosmic  and  auroral  particles,  solar 
and  stellar  untraviolec  and  X-ray  radiation,  nicrometeorites ,  biological 
experiments,  rocket  and  satellite  instrumentation,  and  rocket  and  satellite 
programs . 
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Kelly,  C.  F.,  A.  H.  Smith,  &  C.  M.  Winget  1957  PHYSIOLOGICAL  RESPONSES  TO  ARTI¬ 
FICIAL  .ALTERATIONS  IN  WEIGHT.  (California  University)  Annual  Progress  Rept  . 

2;  15  Apr. -15  Dec.  1957;  Contract  Nonr-221101;  ASTIA  AD-150  390 

ASSTRiACT:  An  animal  centrifuge  has  been  constructed  end  used  in  prolonged  centri¬ 
fugation  trials  with  domestic  birds  (chickens).  These  experiments  indicate  that 
chickens  can  survive  accelerative  forces  up  to  4  Gs ,  though  with  considerable 
mortality  and  growth  repression.  U?  to  2.5  Gs ,  however,  this  treatment  appears 
to  have  little  effect  (i.e.,  normal  growth  and  negligible  mortality).  No  definite 
syndroma  has  been  established  for  birds  dying  while  exposed  to  an  accelerative 
force.  Although  neurological  disturbances  are  encountered  (and'  proven  not  to  re- 
.sult  from  infectious  disease)  these  are  not  considered  to  he  primary  causes  of  death 
in  acceleration  stress.  Birds  grown  under  an  accelerative  force  show  some  anatomic 
changes.  Physiological  changes  observed  have  been  quite  variable,  and  sometimes 
contradictory  between  different  trials.  It  is  assumed  that  these  differences 
arise  from  other  factors  (age  of  animals,  temperature,  acceleration  schedule,  etc.) 
and  can  be  rationalized  with  the  accumulation  of  more  data.  Consistent  changes 
have  been  observed  in  heart  rate  (increased)  and  respiratory  frequency  (decreased) 

On  return  to  r.orT:.al  gravity,  the  physiological  differences  between  centrifuged 
birds,  and  their  controls  disappear  in  about  3  weeks.  In  some  cases  there  is  a 
period  of  over  compensation  (viz.;  respiratory  frequency,  which  is  decreased  Cen¬ 
trifugation,  becomes  faster  than  the  controls  during  the  first  two  weeks  at 
normal  gravity.)  Some  progress  has  been  made  or.  the  development  of  a  high-Gs 
strain.  The  first  selection  (involving  a  607.  mortality)  has  been  made,  and  this 
group  will  be  reproduced  in  the  near  future.  (.AUTHOR) 
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Kelly,  C.F.,  A.H.  Smith  and  C.M.  Winget  1960  AN  ANIMAL  CENTRIFUGE  FOR 
PROLONGED  OPERATION.  J.  AppI.  Physiol.  15:753-7 

ABSTRi\CT:  In  1956  the  authors  undertook  an  investigation  of  the  effect  of  chronic 
acceleration  stress  on  animals.  An  essential  step  was  the  development  of  a 
centrifuge  mechanism  capable  of  producing  accelerative  forces  up  to  6G  for  long 
periods.  Similar  devices  have  been  constructed  for  short-term  operation  with 
man  (1)  and  various  experimental  animals  (2),  and  for  long-term  operation  with 
rats  (3),  but  the  literature  contains  little  or  no  information  on  their  mechanical 
requirements  and  characteristics.  This  report  is  therefore  made  on  the  construc¬ 
tion  details  and  functional  characteristics  of  the  apparatus,  which  ahs  operated 
without  mechanical  difficulty  for  more  than  15,000  hours.  Results  of  experiments 
with  this  centrifuge  are  reported  elsewhere. 


2,840 

Kelly.  E.  J.  1961 '  THE  RADAR  MEASUREMENT  OF  RANGE,  VELOCITY  AND  ACCELERATION. 

(Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington)  ASTIA  AD-261  306;  19  Jan. 1961 
See  also  Reprint  IRE  Transactions  on  Military  Electronics  MIL-5: 51-57. 

April  1961 

ABSTRACT:  A  study  is  presented  of  the  ultimate  attainable  accuracy  in  the  radar 

measurement  of  range,  range  rate,  and  range  acceleration.  It  is  assumed  that 
these  quantities  are  to  be  measured  by  a  coherent  radar  with  a  large  output 
signal -to-noise  ratio.  The  approach  is  entirely  theoretical,  and  the  accuracy 
evaluated  is  the  accuracy  that  would  be  attained  with  an  ideal  receiver  which 
performs  maximum-likelihood  estimates  of  the  unknown  parameters.  The  transmitted 
waveform  is  fixed  and  arbitrary,  and  the  error  variances  and  covariances  are 
evaluated  in  detail  in  terns  of  the  amplitude  and  frequency  modulation  of  the 
transmitted  wave.  Specific  results  are  also  given  for  constant  amplitude  pulses 
carrying  arbitrary  combinations  of  linear  and  quadratic  frequency  modulation. 
(AUTHOR) 


2,941 

Kelly,  C.F.  and  C.G.  Phipps  1961  IN  FLIGHT  BIO-INSTRUMENTATION  IN  A  NEAR¬ 
SPACE  OPERATIONAL  ENVIR0N>T:NT  . 

(  Paper,  1961  Meeting  of  the  Aero  Medical  Association,  Chicago,  April  24-27) 


A3STR.iCT:  To  bring  known  methods  of  airborne  physiological  instrumentation  to 
a  point  of  usefulness  in  an  operational  environment  requires  close  coordination 
between  the  medical  profession,  the  electronics  profession  and  operational 
aviation.  This  cooperation  nas  been  possible  to  a  large  degree  within  the  frame- 
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work  of  the  Naval  Missile  Center.  A  versatile  system  of  instrumenting  pilots 
and  radar  operators  of  high  performance  aircraft  for  the  electrocardiogram  and 
electroencephalogram  will  be  presented.  Operational  methods  and  techniques 
developed  to  instrument  subjects  in  the  Mark  IV  Full  Pressure  Suit  and  obtain 
data  which  is  used  as,, a  part  of  missile  system'  evaluation,  will  be  discussed. 
Records  and  results  will  be  presented  as  well  as  applications  of  these  metho  s 
to  physiological  instrumentation  during  space  flight. 

(Aerososc?  Mpd.  32(3):237) 


2,::42 

Kempf,  E.J.  1958  BASIC  BIODYNAMICS. 

Annals  of  the  New  York  Academy  of  Sciences.  73;  869-910,  Sept.  30,  1958 


ABSTRACT:  Six  laws  of  biodynamics  that  govern  the  behavior  of  all  forms  of 
life  in  reaction  to  their  environment  are  presented,  with  well  established 
scientific  evidence  demonstrating  their  validity.  They  are  consistent  with 
the  laws  of  thermodynamics  that  fovem  the  equilibrating  behavior  of  enclosed, 
nonliving,  reversible  reaction  system.  The  laws  of  biodynamics  provide  the 
biological  sciences  of  genetics,  cytology  embrology,  biochemistry,  physiology, 
psychology,,  and  sociology,  for  the  first  time  in  their  history,  with  a 
formulation  of  the  basic  natural  processes  involved  in  their  special  fields  of 
investigation.  These  laws  will  clarify  and  facilitate  the  further  development 
of  secondary  laws  of  the  sciences  of  living  behavior. 
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Kendall,  S.K.  1942  CHARACTERISTICS  OF  HIGH  SPEED  STALL  IN  NAVAL 

FIGHTER  AIRCRAFT.  (National  Research  Council,  Canada) 

Report  #C-2844,  15  August  1942 


ABSTRACT:  With  the  use  of  the  Franks  Flying  Suit  to  prevent  blacking  out, 
studies  were  made  on  high  speed  stalls  of  aircraft  flying  at  over  250  m.p.h. 
Trials  were  conducted  on  the  Seafire,  stalling  speeds  being  determine-  at  100, 
150,  200,  250,  300  and  350  m.p.h.  at  10,000  feet  and  at  20,000  feet.  Similar 
determinations  were  made  on  the  Hurricane  I  up  to  300  m.p.h.  and  the  Martlet 
I  up  to  250  m.p.h.  Also  the  Fulmar  II  aircraft  up  to  20  m.p.h.  The  pilot  in 
these  maneuvers  went  up  to  8  1/2  and  9  G.  The  relationship  between  stalling 
•peed  and  centrifugal  force  at  various  altitudes  was  determined. 
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Kendricks,  E.  J.  1951  MEDICAL  PROBLEMS  OF  MILITARY  AVIATION 
LECTURE  FOR  1951. 

Mil.  Surgeon  108(6) : 467-481,  June  1951 


THE  KOBER 


ABSTRACT:  Uich  Che  appearance  of  aircraft  in  war,  a  new  medical  specialty 
developed.  Man,  in  exploring  a  new  environment,  had  encountered  new  physical, 
physiological  and  mental  hazards.  A  team  was  then  developed,  consisting  of 
scientists,  engineers,  and  medical  men,  to  deal  with  the  complicacgd  problem 
of  keeping  man,  Che  air  frame  and  Che  power  plant  as  an  efficient,  relatively 
safe  instrument  of  peace  and  war.  The  advance  of  military  flhing  made  three 
things  evident:  (1)  flyers  must  be  carefully  selected,  (2)  they  must  be  classified 
in  some  way  to  indicate  their  capabilities,  and  (3)  there  must  be  a  constant 
alert  to  search  out  fatigue,  staleness,  fear  of  flying,  increased  recklessness 
and  foolhardiness.  Research  efforts  fall  in  two  broad  categories:  (1)  Human 
requirements  in  aircraft  design,  as  imposed  by  acceleration,  altitude,  cold^ 
heat,  and  man's  physiological  limitations,  and  (2)  development  of  personal 
equipment  to  improve  tolerance  of  acceleration,  altitude,  cold,  and  heat. 


2,845 

Kendricks,  E.J.  1952  AEROMEDICINE:  THE  DOMINANT  SCIENCE 
Aero  Digest  64(1):  72-80,  82,  90.  Jan.  1952 


ABSTRACT:  The  physiological  problems  resulting  from  the  advances  of  modern 
aviation  in  high-altitude  and  high-speed  flying  are  briefly  discussed.  New 
methods  and  techniques  in  meeting  problems  such  as  temperature  and  pressure 
changes,  anoxia,  bio-acoustic  effects,  bailing  out  from  high  altitudes,  and 
instrument  control  (human  engineering)  are  summarized.  In  conclusion,  the 
requirements  for  and  the  functions  and  duties  of  the  flight  surgeon  aie  outlined. 


2,846 

Kendricks,  E.  J.,  et  al  1955  MEDICAL  PROBLEMS  OF  SPACE  n.IGHT. 

IN  USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas,  Epitome  of  Space 
Medicine .  Item  No,  9. 

Reprinted  from  Instructors  Journal,  Winter  1954,  Catalogued  by  ASTIA  as 
AD  144  581, 

CONTENTS : 

Kendricks,  E.  J.,  Man  are  now  Flying  in  Space; 

Sfrugho..d,  H,,  Living  Room  in  Space; 

Douglas  Aircraft  Co.,  Inc.,  Characteristics  of  the  Earth's  Atmosphere, 
Haber,  H,,  From  H  gh  Altitude  Flight  to  Space  Flight; 

Gerathewohl,  S.  Jl,  The  Peculiar  State  of  Weightlessness. 
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Kendricks,  E.  J.  1955  MEN  ARE  NOW  FLYING  IN  SPACE. 

In  USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas,  Epitotne  of 
Space  Medicine,  pp.  1-3  ASTIA  AD  144  581. 

ABSTRACTS:  During  the  years  insrsdiately  following  World  War  II,  Major 
General  Harry  G.  Armstrong,  then  Commandant  of  the  School  of  Aviation 
Medicine,  perceived  that  flight  in  the  upper  atmosphere  or  in  space  was  an 
imminent  reality.  Therefore,  he  created  the  Department  of  Space  Medicine 
at  the  School  and  placed  Dr.  Hubertus  Strughold  at  its  head.  Dr.  Strughold 
and  his  co-workers  have  considered  all  the  known  properties  of  the  border 
zone  between  the  troposphere,  where  conventional  flight  occurs,  and  outer 
space,  with  their  probably  effects  upon  the  human  body.  The  research  of  this 
Department  is  wholly  basic,  the  application  remaining  for  other  agencies  to 
perform. 

Men  must  somehow  take  their  own  peculiar  environment  with  them  when  they 
venture  into  space.  Every  element  tliat  supports  human  life,  and  protects 
it  from  the  unfriendly  medium  outside,  must  be  supplied  from  within  the  con¬ 
fines  of  the  craft.  A  real  task  of  aviation  medicine  today,  then,  is  to  show 
men  how  to  live  in  space. 

(CARI) 


2,348 

Kennedy,  ?.  J'. ,  L  R.  0.  Fimr.el  1955  U:iBALA;:CE  INDICATING  KSTRLTiENTATION  FOR 
FLIGHT  SI^^JLAT0R  (Signal  Corps  Engineering  Labs.,  Fort  Monmouth,  N.  J.) 
Technical  Memo.  M-1666;  ASTIA  AD-80  667;  Nov.  1955 

ADSTRjS.CT:  A  balancing  system  for  use  with  a  flight  simulator  was  required  as  a 
safety  device  to  indicate  excessive  unbalance.  A  system  was  designed  using  strain 
gages  as  the  sensing  element,  a  cutoff  relay  to  trip  the  ign’tion  system  and  a 
strain  indicator  to  indicate  unbalance.  Ftounting  the  strain  gages  on  the  station¬ 
ary  log  of  the  whirler  mount,  eliminated  the  need  for  slip  rings  which  greatly 
simplified  the  installation.  The  system  has  been  installed  and  is  giving  satis¬ 
factory  operation.  (SCEL) 


2,849 

Kenner.:,/,  R.  S.  and  A .  Graybiel  1961  A  COMl’ARISON  OF  SUSCEPTIBILITY  TO 
SY/LTC/'N  IN  TOE  SLOW  ROTATING  ROOM  (CA:;AL  SICKNESS)  AND  MOTION  SIClCiESS 
IN  FLIGHT  PERSONNEL 

Piper,  32nd  annual  meeting.  Aerospace  Medical  Assoc.,  24-27  April  1961, 
Chicago,  III. 


.\3ST;1.1CT:  Previous  studies  have  shewn  that  stimulating  the  semi-circular 
canals  in  heais.iy  subjects  (caused  by  tnovements  of  the  head  while  slowly 
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rotating  in  a  smallroom)  produces  symptoms  collectively  termed  "canal  sickness.' 
In  this  experiment  susceptibility  to  canal  sickness  was  measured  in  three 
groups  of  subjects  (aviators  who  had  completed  military  test  pilot  school, 
experienced  aviators,  and  incoming  flight  students)  and  compared  with  their 
susceptibility  to  ocher  forms  of  motion  sickness  and  vertigo,  as  determined 
by  interview  and  questionnaire.  The  findings  are  interpreted  in  terms  of  the 
validity  of  the  test  for  canal  sickness,  as  a  predictor  of  motion  sickness. 
Aerospace  Med.  32(3):237,  March  1961. 
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Kennedy,  R.S.  and  A.  Graybtel  1961  SYMPTOMAXOLOGlf  DURING  PROLONGED 
EXPOSURE  IN  A  CONSTANTLY  ROTATING  ENVIRONMENT  AT  A  VELOCITY  OF  ONE 
REVOLUTION  PER  MINUTE.  (Naval  School  of  Aviation  Medicine,  Pensacola, 
Fla.)  Rept.  No.  62.  8  Sept.  1961.  ASTIA  AD  268  791. 


ABSTRACT:  Eight  subjects  were  systematically  observed  on  certain  tasks 
aboard  the  Pensacola  Slow  Rotation  Room  at  a  velocity  of  one  RPM.  Pilot 
experiments  indicated  the  great  majority  of  unselected  subjects  would  be 
symptom  free  at  this  speed.  Consequently,  four  subjects  were  selected 
whose  susceptibility  to  canal  sickness  and  motion  sickness  was  far  above 
average.  The  findings  warranted  the  conclusion  that  under  the  conditions 
of  this  experiment,  exposure  to  a  constantly  rotating  environment  on  one 
RPM  does  not  handicap  the  performance  of  persons  with  far  greater  Chan 
average  susceptibility  to  canal  sickness. 
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Kennedy,  R.  S.,  &  A.  Graybiel  1962  VALIDITY  OF  TESTS  OF  CANA 
PREDICTING  SUSCEPTIBILITY  TO  AIRSICKNESS  AND  SEASICKNESS 
Medicine  33(8) :  935-938 ,  Aug..  1962 


SL^MMARY;  Twenty-one  subjects  were  exposed  to  a  laboratory  method  for  producing 


notion  sickness  (canal  sickness)  aboard  the  Slow  Rotation  Room. 


determine  the  predictive  ability  of  this  method  the  subjects  were  also  subjected 


^n  addition  nystag 
that  a  positive 


to  aerobatics  in  an  aircraft  and  to  heavy  or  calm  sea  states, 
mic  response  to  caloric  stimulation  was  observed.  It  was  found 
relationship  ■'xisted  between  performance  on  the  Slow  Rotation  Rjoom,  caloric 
irrigation,  and  airsickiiess .  This  relationship  also  existed  dujrirg  heavy  seas 
and  to  a  lesser  extent  in  moderate  seas.  (AUTHOR) 


L  SICKNESS  IN 
Aerospace 


In  an  effort  to 
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Kennedy,  W.A.,  V.’.K.  Kerr,  W.R  M.irtiii,  .  i'...i.e  iini  i;.!-:,  1  i  .n 
THE  REIoVilO:;  OF  llUCKOb":  'lilKK.'.llOl.!)  TO  /M,,  l.i.it.iil  ,  1,1 
CAKDJGVA.SCULAR  TETTS  .  yKalit.aal  kei.earcti  O.u.iu  il  ,  (,,i 
Auyubt.  1, 


AKSTkAtT;  Tiiis  Invebi  ijtal  ioiT  i*.  lii.'.ited  to  .-.tudi 
tit  for  aircrew  dot  if,  I.etWeell  tilt-  age',  ol  In  t 
liui  an  c  er.t  r  I  f  a,'e  .  Witliiii  the  liii.ilt>  studied  loei, 
Letw.  en  i/Ojikoui  t  1.  re  i.tio  1  d  .Hid  a;',e,  Wei.,!ii,  i.udy  ■ 
[.res-ure  and  ri-st  in,'  ;.u,'.>e  r.jie  lor  <1  s.  i  ii, 
b  e  1  e  C  t  e  .1  i.  I, ' .  J  e  <  I  b  .  1  1 :  <  1'  e  .1  J.|.<  ..  r  to  H .  u  - .  (  . .  I'  1  . '  !  , 

i".;.;  Li.e  ri.',;a,nse  o!  till,  r.j  I  d  1  OV.J  ,1  II  I  a  I  s  j,  , ; 

c  i  ,  .  -  c  .1  1  tS''.'<”t"'r'»'-'Ki ',  o  i  t  .1  i  1 .  ?,  i  1  'i.d  i.  r e  .s  S  ..  r  e  .  1 .' ,d  Oi ;  ;  : 

0  I  i '  Ve  r  0  lie  li  III .  d  r  <  il  b  U  0  j  i  e  t  0  .  Ooll  I  1  liu.  'U  'j  <-  1 .  .  t  i  .  ■ 

La.. if  t  e  .b  t  b  aid  Iiot  eioioie  tlii  delt.Ct  I'-'U  ol  any  V' 

Lnrv'oliold  and  ciie  1.  iital  ra't  of  incre.o.e  11.  ji..  1 
bi.'.a.ler  serieb  uf  Ad  bul.jectb. 


W  A  .  W  K  K  I- 1  t  ,  W  k,  t  Jii  ,  &  W  .  k  t  •i.i.-j  ;  ."4-^^^ 

('K  Ki>:  I  10  AoK ,  Wfcloni',  UoDY  .1  Kh 

;  Ai'.IjK'VA  A  I' 0\K  rtS'lS.  (kiui  iJth  uieetlii)}  Ak*.  Cui:*i. .  Atr.  M*-J  , 

tntav..!,  lYA',) 

A'V.ltOM-T:  111  1  *)tiM  1.  fill  i  1  tuiic  rai>!»  i.<n  1  24  '  sub  Jec  t  s  ,  no  i  t  a  l  ii  i  n  a  1  !  y 

ii  1  fill  i  t  i  c  at  '  Kit  re  1  at  icn  wat>  toiiitd  rjetvann  “ji’'  lhreiih<:>  Itl  and  ai^t , 

budy  iiif ateLiri.'iiit.':i'4  ,  rttfelln^  (julHe  and  bluod  (>reaure,  and  rt^b^uritic  uf 

and  bl.iod  preabuie  tu  tilling.  Only  factor  t^hich  aven  loolci  pr^iiiiib  i.ii^  ib 

haart  to  auat  nieaHurunent  ,  for  whiih  P  la  only  0.04  for  ov«r  1000  aobjcctb. 

Good  diatribution  curve  for  blackout  thraahold  ia  included. 
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Kennedy,  •/.A.,  W.K.  Kerr,  W.AM  Kuasell  and  W.R.  Franka  1944  I.bf  LUENCE  OF 
ACCELERATION.S  PKODUCED  IN  THE  CENTRIFUGE  ON  REACTION  TIME, 

(National  Hebearcih  Council,  Canada)  Report  #C-2720,  AptiJ  10  1944 


AiiSTK,\CT:,  .  Wlicn  ac  ce  1  er.it  ions  up  to  blackout  level  were  studied,  apart  fr^-in 
('})  below  and  runs  produc  Ing  .blackout  ,  no  significant  ditierence  was  tound 
between  the  time  taken  to  react  to  visual  stimuli  delivered  at  the  max  Oiun.  '.] 
of  the  run  and  control  conditions  where  stimuli  were  presented  at  one  and  one- 
third  G  during  the  sanie  run.  The  time  taken  to  respond  t‘  the  audtroiy  ttiiiult 
Was  not  found  to  be  s  ign  i  f  1  cant  .1  y  increased  over  controls  at  levels  of  G  which 
(Oodiued  blackout  and  a  s  igni  f  ic  tnt  1  y  longer  response  time  r  •>  visual  st’.’.iuli 
Ahmest  all  of  the  thirty-five  subjects  used  showed  an  occasional  tendency  to 
be  Inattentive  in  that  they  failed  to  respond  to  a  stimulus  for  an  excessively 
long  time.  There  was  a  greater  tendency  to  this  lapse  In  at  tent  ion  to  visual 
stimuli  when  at  maximum  G  (often  at  sub-blackout  levels)  than  wtien  at  one  ind 
one -third.  G.  The  average  time  these  lapses  in  attention  lasted  was  the  s.j:;>e 
at  n.axlmum  G  as  at  one  and  one-third  G.  There  was  no  similar  tendenev  wtth 
regard  to  the  auditory  stimuli  used.  There  was  significantly  less  tendenev 
with  the  regard  to  the  auditory  stluiull  used.  There  was  a  s  ignificc^nt  1  y  Uss 
tendency  to  lapse  In  attention  to  visual  atimull  when  wearing  F.F.3.  than  wnen 
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Kennedy,  W.A.  et  al.  1944  INFLUENCE  OF  ACCELERATIONS  PRODUCED  IN 

THE  CENTRIFUGE  ON  REACTION  TIME.  Proc .  Assoc.  Comm.  Aviation  Med. 
Research .  NRCC,  Appendix  2,  29  September  1944 


KtruitOy,  W.  A,,  W.  K.  Kerr,  W.  A.  K.  ituimell  jjuI  U.  K.  KranV*  lV44  INFLaSCh 

or  ACC5iU-.R<\riONS  I'KODIX.'EU  IN  TOK  CENTklHX;t  ON  ki-XOTlUN  IIME. 

(National  KefctarcS  Ccuncil,  Canada)  N<).  ll,  10  April  ^44 

'  NUln;  CAKI  EAS  2.) 

AbSTRrM'T;  Tht:  purpoite  of  thta  Invea  t  Igai  ion  wa»  to  Mtudy  tho:  f  nfluunco  of 
increased  G  on  sOnple  reaction  tiioe  to  viaual  and  auditory  atiatuli  aa  uieaairrea 
of  niuntal  alertneaa  under  G. 

This  investigation,  cariled  out  In  the  centrifuge,  includes  an  analysis  of 
7bT3  stiniull  and  responses  niade  by  a  total  of  3S  aircrew  trainees  when  und.-r 
varying  acce  Ic  ra  t  loiiS  up  .to  blackout  level.  Measureuients  were  owide  on  subjects 
under  Increased  positive  G  with  and  without  portectlon  from  Mark  111  t  .f.S. 
Responses  to  light  stimulus  and  sound  stimulus  (buzzer)  were  studied. 


2,854 

Kennedy,  W.  I'.  E.XTiCXCTS  t’.-tuM  GhK.M.\N  L  L’l’t.!<.VLL'!;t .  PrKV  ITl.N.  bLOoD 

RKUCLHE.'-ti.N'l',  U\S.  EYE  l.VIY't Its  OL'E  TO  AIRL'LaNE  bU.f-lES .  DlSCUMfURT  FROM 
MILITARY  bELTb.  CARDIOVASCULAR  Et'tECTS  OF  /VSOXU  AND  ACCELhR.Vl’lON . 
PDYCHIC  GilUCK  AND  CR.\bHES. 

(Flyirig  Personnel  Research  Coiijnittee,  Farn'oorough)  FFKC  Kept.  i^32l  and  32L-C 
(WAM-I53-1)  ASTU  ATI  20o  431 
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Kent,  H.  C..  AG.  D.  Moon  I4bl  DESIGN,  DEVELOPMENT,  AND  EVALUATION  OF  THREE 

SETS  OF  DUAL  PENDULOUS  GYRO  ACCELEROMETERS.  (Minneapo 1 i s -Honeywe I i  Regulator 
Co.,  Minn.)  MH  Aero  Kept.  No.  2379-TRl;  Contract  AF  33(616)6712;  ASD  TR  61- 
248;  A3T1A  AD-331  146;  15  Aug.  1961 
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Kephart,  E.  1955  DEFECTIVE  /VNTl  -  bLACKOUT  Et^UlPMENT,  INVESTIGATION  /c:D  TEST  OF 
(N.iv.il  All-  Devulopnient  Ctr.,  Johnsville,  Pa.)  Project  TED  ,VDC  ;cE-5btT.4; 

31  Dec.  1955 

ADSTR.iCT:  It  wa.s  found  that  malfunction  Wes  caused  by  a  burr  of  the  [.-lunger  in 

tile  G  v.ilve  which  prevented  the  plunger  from  relea.sing  the  air  fron,  the  suit.  The 
burr  c  iused  the  plunger  to  remain  in  the  full  down  position,  thus  retaining  the 
full  eight  pound-i  pres.sure  in  the  suit. 
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NM  vA  1  UAi  K.  1,  51  ,  1  v-iV 
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A .  •.■•  I  ;<,VL’l  •  It'ii  >;  v_  t’i.>  l  L  .,>  t  ’.h«  t  iiVc  “it  L  ^  jC  1.  vv;  v>i  Idiln  r4'.t>rv  (Jc.'ciiLi  k.':i 

'..'ic!  L  <.>n  I  1.  iLuevi  v«  IOr'n«  u  t  t  l  u  » t  cuuk.".  t  Jl  n.>it  ti.>c  tiic  huiuaia  centrituge.  d'lj  lur 
irui  <*  » -  I  a  t  *:<i  .'i »  L  lent  1 1  Ik  k'  <1 1  v  . iaa  »  ot  tiit  iai^orat'-T  y  Par  t  iCu  I  ar  1  v  i^nt-’ortaat 
(luring  thi.»  period  haa  t>«ea  tLa  da  ve  lopiuent  ot  a  recording  #pecc  rophotometer  for 
uaa  In  the  b iocfiemi a t  ry  departiuent  . 
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K^rr,  C.K..  W.K.  Stewart  J.R.  Tobin  1942  NOTK  ON  PRONE  PColTlON  LN  AIRCRAFT 
(iCAF,  ia;>titute  Ot  Aviation  Mediein-;,  Farnborooj^n)  F'-'RC  Rope.  No  bOO 

A;5S  I'^iCT;  Retliriin.ii  in  a  prone  position  as  a  prot-Ction  a^siniC  "j”  has  been 
.1  in..!k.i.a.-‘l  by  th-  !CVF  b.-tause:  (  i. )  Visual  <1  if  f  icu  1 1  ies  are  apparnelty  ‘insuperable 
tiie  Pliad  arta  obove  the  pilot  is  too  lar^^e  althou(4h  the  visula  field  behind  him 
i,>  not  affected  and  the  field  beU>w  him  Is  improved.  (2)  The  position  is  ev^e'"- 
y  t.ai  o;nf  or  tabl  e  and  urodjces  much  fatigue.  The  Geriiians  report  that  a  proiie 
l>.>sitioa  raise*  the  "ij"  threshold  to  14  to  17  “s''  on  the  centrifuse.  A  HeiaRel 
has  been  repotted  to  have  been  equipped  with  reel'  liriij  seats. 
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Kerr,  T.H.  '  193, 2  ,  PILOT  ESCAPE  FROM  SPINNLNC  AIRCRAFT 

(K..k>'al  Aiicraft  Estabi  ish.rient ,  Farnoorou^h)  Deceo.oer  '  1932.  ASTIA  ATI  199  i.39 


A.'Vt'L'rCiC  i’ :  A  serie.s  of  pilot'escape  tests  from  ,^..•dels  of  elementary  and  advanced 
tiairiet.i,  and  ti..ihter  aiivratt  in  the  spin  -are  presented.  Escapes  were  nwde 
it'Mi  caryiri.^  points  ’'elatlve  Co  the  w  ii;^  vhs>rd,  ‘n  the  iubo.i  .'d  and  outboard 
-kidu-s  oi  the  spin.  The  analyzed'  results  shv>w  that  if  the  pilot  requires  to 
bail  out  tioiii  a  spininj^  aircraft,  it  is  best  to  leave  on  cha  outboard  side  of 
t.be  craft  an,,  in  the  crouching  attitude.  In  this  condition  it  is  most  probable 
that  he  will  clear  the  aircraft  cleanly  and  be  outside  thv  ipiral  fli,ght  path 
•/.■■.tbn  a  half  turn  of  the  spin.  If  he  bails  out  .'n  the  inboard  side,  his  flight 
path  will  probably  be  through  or  very  near  the  propeller  disc  and  it  will  probably 
take  at  lei-'t  two  turns  of  the  spin  for  him  to  clear  the  helical  flight  path  of 
theaircratt. 
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Kerr,  W.X.,  and  A.  Grayblel  1946  IHRESHOUbS  OF  STI.MLOATION  OF  THE  HORIZONTAL 
SE.Ml-CIRCUUR  CANALS  IN  MAN  Amer.  Psychologist  1:237-238 
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K.'ir.  n.,  jk  w.  A.  M.  Au-iseU  I'*-.-*  ‘KKtcrs  0^'  sxs ’. I'lvi:  v:>;r’.i  .<\r  u'N  is  Wii: 

.vnj  is  .Aiscx-^rr  os  ivscrioss  ok  iaik  n:  wol  s  sysikn, 

S^tiosi^l  Ki- C.'utwxl)  .  No.  CJ'i'*  ,  Aj>til 

S».yrK:  CARl  Kt-.S  .*.':rc 

A3SlK.\vT:  iS<!  put  i'oin  ,  w't  this  nfts.'r;.  i»  to  U.-soriSo  so;«'  ot  the  «f:t\-vts  on 

ti.;'c  :  iv'i'.s  ot  t.ho  voi'.ttJi  nervous  systeu  fesulcxn^  ttom  /v's  it  ive  ■  scce  letot  lou  in 
the  centtitu^e  onJ  in  4  1,1'- f '•' 1 1  . 

The  re^'ort  iiuIuJes  ob.servo  t  ions  on  approxitiitciv  hy.,4  tins  on  iirvrew 

trainees*  ex^v-'seJ  to  ;:'o.->itive  0  in  the  aooe  i  o  va  tot  .  Sii5.'pleir!en  iry  inior'.uo  t  ion 
on  io  t  lights  wit.h  13  »ubj'-ots  e.sposeO  to  positive  C  in  the  areiatt  is  me  luJeJ 
I’hv  s  lolo^  tea  1  yh4n^.;es  sssoeiatet'  vith  olaeiiout  anJ  uneonse  lou  .■-ness  ilue  to  il 
are  deseribeJ.  .  , 


Kftit.  W.K.  and  W.A.  M.  Russell  IS44  EKTITO  OF  FOblilVE  ACCE LEI'S. VT ION 
IN  THE  CENTRIFVGS  AND  IN  AIRCXAET  ON  FUNCTIONS  OF  TliE  CENTRAL  NE..<V0US 
SYSTEM.  Proc .  Assoe.  Cot'S!i.  Aviation  Med.  Research.  NRCC,  Appendisi  Y. 
29  September  1944 
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Rei-r,  W.  R.  S  W.  A.  H..  Russell  1444  EFFECTS  ON  WSITIVS  ACCFLFRATION  IN  TllE 
CENTRIFUGE  ON  FUNCTIONS  OF  THE  CENTRAL  NERVOUS  SYSTEM. 

(National  Research  Council,  Canada)  -Kept.  No.  C-27I9,  April  l5.  1^44. 

A3STI-C\CT:  Effects  resulting  Iroa  positive  aeee  le  rat  ions  on  funetions  fo  the 

central  nervous  system  have  been  studied  in  ti’:e  accelerator  on  )>44  runs  on  542 
aircrew  trainees  and  in  aircraft  on  lt>  fli^thts  with  13  subjects.  Apparatus, 
•methods  and  procedure  have  been  described.  Associated  with  itroying  and  black¬ 
out,  asarked  impairment  of  cerebral  functions  was  tound.  Fhvs  lo  logical  chan.^es 
associated  with  unconsciousness  due  to  C  have  been,  described.  The  occurrence 
and  incidence  of  convulsive  episodes  have  been  noted  and  the  phenoiaena  described 
in  detail.  Fossibla  etiolo(}ical  factors  have  been  cons'  'eced. 
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Rcrr.  W.K.  3i:dCG.R.AFhY  OF  C-'L'vU- U'd.  IdilVAiS  l.\ 

14-t3.  (Rv-\F  Inst,  ot  Aviation  M*,dicin.e,  Canada) 
AfTTU  AJ^dvTjChdC  ^ 


AVLVriCN  MEDICINE,  1939- 
Rc 'port  no.  DR  153;  _ 


ABSTFUWl':  liic  o  ibl  lo^raph'.  Cv*nsists  ot  brio 

report  serial  nun'bers ,  assigned  as  they  wore 


abstracts  arranp.od  in  order  of  the 
roceivo'J  by  thy  Associate  Co.'iauit tee 


. »  An  Ji>)  in  {h.-  uio  of  the  «h«cr4ccs,  alphahcCi- 

,  .  .1,  ,<  ul  >>:  fw»ttor  have  heen  .ippenJeii.  These  indexes 

!■  I,  -I,'..  v.J  pi;.' :  o;‘ :  ■  I'.*  iv  teJuwiion  v'-ireet  lion  j  copy  of  the  KRC  public^c- 
;  lo.'  ‘a  !;;>;o:v  o;  the  Assv’v  i.ne  Co;-r  i;:e»-  on  Avi.itUni  MedicAl  Research"  issued 
Javo  I'J.f.  leterencfs  to  the  "Itistory"  have  been  reaoved,  ,but  the  repv>rt 

»eti4'.  i>u-.i'ei  s  refer  to  the  present  b ib I  iOj;i aphy ,  and  can  be  used  to  locate 
speoific  abstracts.  The  inde.xes  appear  on  the  colored  pa^es.  (Author) 
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Kettle,  D.  J.  1953  GROUND  PERFOR.SANCSS  AT  TAKE-OFF  AND  LANDING. 
Aircraft  Encineer injt  30(347);  2  January  1958. 
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Khaeen.  1.  N.  c\N  THE  REGULATION  OF  FUNCTIONS  OF  THE  ORGANISM  DURING 

R.VUIAL  .ACCELERATION.  Vo  v  e  n  no  -  Me  d  1 1  .<  i  n  .<  R  i  v  G  ii  u  r  na  I  1958(3):  55-eO 

A:''8TR.\CT:  To  c'.arilv  the  regulation  of  the  functions  of  the  orjianisr.  C-.sring  radia 

.1C  c .' lei  .It  ion  .•  e  xper  iiix'nt  s  on  anitsuls  wre  roade  studyiiii^  the  secretions  of  the  sa- 
l;v,i.  .s;  o;!;.icli  and  intestinal  glands,  as  well  as  the  cx'tion  of  an  eripty  stoeach. 
F\.’er  i"ents  wvie  conducted  on  dogs  and  human  patients.  Analysis  of  the  results 
sl  ows  tiiat  While  the  ettects  on  the  saliva  glands  are  operat  iw  for  a  brier  period 
Vtens  of  siinut  es).  and  on  the  stomach  glands  for  a  few  hours ,  the  secretory  pro¬ 
cesses  of  the  glands  of  the  isolated  intestinal  li^p  are  affected  for  days,  and 
tor  weexs  in  the  case  of  large  acce  leral  ions .  Increasing  acce lerat ions  invariably 
caused  cessation  of  the  periodic  motion  of  the  stomach  for  several  hours  and  alsos 
s imu 1 taneous ly  an  increase  in  secretion.  There  are  grounds  for  thinking  that 
runctional  change*  are  governed  by  the  direct  influence  of  radial  acceleration 
on  tissue  processes.  (CARD 


2.872 


Khasen,  1.  .M.  &  1.  L.  .^lisfel•d  19^2  .HDOIFICATION  DF  THF.  CONTENT  OF  BIOLOG- 
ICALLT  ACTIVE  SUBSTANCES  IN  RATS  UNDER  THE  I.NFU;E.Nf'E  Oi  R.AD1AL  ACCELERATION. 
Vop.  Hed,  Khim.  8:493-497,  Sep. -Oct.  1982  (Russian) 


- 
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1.  «.  &  1.  L.  Vaysfel'd  Ho:  CH.\NOE  IN  THE  CONTENT  OF  EIOLOGICALLY 
ACTIV’E  SUBSTANCES  IN  BATS  FOLLOWING  THE  ACTION  OF  R.ADIAL  ACCEL£R.\T10NS . 
QoinC  Publicat  xons  Research  Service.  Washington.  D.  C  J  FRS- 16*^50 .  ASTIA 
AO  ^01  074,  Transl  .  from  Hc^t.  K.h.os .  (Moscow),  v;  8,  no.  5, 

Sept. -Oct.  l'ic>2  In  its  Tr  ansUtt  ions  t  ror.;  Vo  r  rosy  Me  J  its  inskav  Kh  iri  i 
(?rc>bleras  of  Medical  Cher.iistry) ,  pp.  i-'J. 

ABST.R.\CT;  A  study  is  r-.aJo  of  the  changes  in  the  content  of  a.lrenalin, 
acetycho  I  ine .  histan'.ine ,  and  serotonin  in  ri.ts  subjected  to  r.idial  accelercti'n 
In  rats.  fcllowin>;  s'njtle  positive  radial  accelerations,  the  histar.ine  content  ■ 
increases  in  the  intestinal  r.ucos.s  .a^d  decreases  considerably  in  the  longs 
a:'.d  br.iin  tissues.  The  d ian inox idase  activity  rises  in  the  investigated 
tissues,  especially  in  the  lv>ngs  and  cerebral  tissue.  Following  single 
neg.itive  accelerations,  the  hisfaciine  c.sntent  and  diaciinoxidase  activity 
decvc.ises  in  the  tiscu^s.  Tlie  content  of  adrenal  in- 1  ike  substances  decreases 
in  the  intestinal  rrucosa  and  brain  tissues.  With  tcultiple  and  frequently 
repeated  positive  accelerat  ic.ns ,  the  e.xamned'  tissues  also  show  a  reduction 
of  t:;e  content  of  histamine  and  o.f  adrenal  in- 1  ike  substances  in  the  intestinal 
'.vucosa  and  brain  tissues.  Under  similar  exper irrental  conditions,  the 
excretion  of  5-hydroxy  indole  acetic  acid  with  the  urine  decreases.  The 
changes  in  the  excretion  of  this  acid  are  also  directly  correlated  with  the 
intensity,  frequency,  and  duration  of  the  radial  acceleration. 
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Kiel. 


F  .  W .  .  J  .  R, .  Halstead, 
E.XPERIMENTAL  AN  I.NAL . 
Medical  Assoc.,  'i-12 


&  F.M.  Townsend  I'^nJ  THE  B£.\R  AS  AN 

(Papx'r,  33rd  Amuj  1  Meeting  of  the  Aero>pace 
Apr*!  Wod.  Atlantic  City.  N.J.) 


.A:>ST;N.\d'r :  The  bear  was  chosen  as  the  test  animal  in  the  develop»»'nt  phase  of 
the  8-58  escape  capsule.  This  animal  was  selected  because  of  the  essential 
similarities  to  man.  namely,  spinal  charact er ist ' cs .  erect  posture  a..d  large 
sise.  Th.e  Arrvd  Forces  Institute  of  Fathc-logy  provided  the  pathology  support 
for  this  endcavvr.  Eight  bears  were  used  in  this  se’^ies  of  tests  and  were 
exposed  to  various  attitudes  and  decelerat  ive  fv'rces  .  Five  of  the  bears  came 
: i-. rou  the  tests  well,  twv>  had  traumatic  lesions,  and  one  bear  was  unsuitable 

iuiYi.ng.._oo:'.geni.t.a.L  hydrocephalus ... _ Complete  autops  ies  were  done  on  all  animals. 

and  n.o  difficulty  was  encountered  in  interpret  at  ion  of  anatomy  or  lesions.  It 
appears  the  bear  would  be  a  suitable  test  subject  in  lieu  of  man  in  a  variety 
of  cch.an ical  and  safety  experiment*.  (  Aerospace  Medicine  33  v3):34l. 

Mar  ci’.  l>pd) 
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Kii'l,  Frank  W.  i  Joe  M.  Blu-hcrg  I'JoJ  SURVEY  OF  ROTARY  WING  A..GIDENTS 
Aeroap.ice  MoJicino  3'i(l):  •*2-47  Jan.  19oJ 


ABSTR.\CT:  Of  245  I'.olicopcer  accidents  involving  at  least  1  fatality,  the  most 
co-v".on  typo  was  foun :  to  So  the  in-fliglit  crash  to  the  gvounci  (typically  open 
land),  with  weather  being  a  minor  factor.  Usually  the  aircraft  was  largely  or 
totally  destroyev;,  and  there  was  often  a  fire  on  impact.  Cardiovascular  lethal 
ir.jur ios--rupture3  of  heart  and  aorta  mainly--have  been  nearly  as  comr>on  as 
1»  tiial  head  injury.  As  helmets  seen  to  offer  protection  to  the  head,  perhaps 
attention  should  next  be  turned  to  the  prevention  of  injury  to  ^he  heart  and 
great  vessels.  Burns,  lacerations,  and  drowning  still  claim  quite  a  few  victims. 
Future  developments  in  the  field  of  protecting  helicopter  occupants  in  accidents 
must  be  along  the  lines  of  safer  and  stronger  helicopters.  Ejection  seats  Qo 
not  seem  to  be  the  answer,  but  an  emphasis  on  parachute  bailouts  might  be 
worthwhile. 


King,  B.  C..  H.  C.  Richardson  1957  AN  EXPERIMENTAL  STUDY  OF  ESCAPE  AND 
SURVIVAL  LN  AIRCRAFT  DITCHINGS.  Flight  Safety  Foundation 
International  Air  Safety  Seminar,  Palo  Alto,  California  (Nov.  1957). 
ABSTRACT;  The  Civil  Aeronautics  Administration  -  U.  S.  Navy  Norfolk 
ditching  trials  with  a  modified  Martin  404  fuselage  were  carried  out  in 
l'^55  in  col laborat ion  with  components  of  the  aviation  industry  and  with 
other  government  groups.  The  detailed  analyses  of  the  film  records  of  the 
e.xper  imental  study  have  been  completed.  A  comprehensive  report  is  being 
prepared  bringing  together  the  experimental  results,  data  from  our  earlier 
tests,  and  the  lessons  learned  from  a  study  and  analysis  of  operational 
experience.  This  presentation  is  to  report  on  some  of,  the  principal  findings. 

SECOND  ABSTRACT:  This  report  gives  results  of  water  ditcni.ig  trials  with 
a  modified  Martin  404  fuselage  plus  an  analysis  of  the  records  of  aiir  carrier 
ditchings  between  1946  and  1956. 
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King,  B.  G.  1954  SOME  SL*RV1VAL  LE'SGlis  LEAR22D  FROM  RECEl.T  ACCIDENTS. 
(Paper,  Flight  Safety  Foundation  Air  Safety  Seminar,  Santa  Fe,  New 
Mexico,  10-12  November  1954.  ) 
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Kinssley.  >1.D.  &  R.F.  Rushrr.cr  1945  EFFECTS  OF  ABRUPT  DECLLER,\TIO.N 
ON  THE  ELECTROCARDIOGRAM  (LEAD  II)  IN  IHE  CAT  LN  THE  SUPINE  POSITION. 
(AAF  School  of  Aviation  Medicine,  Randolph  Field,  Texas) 

Report  No.  459-1 


2,  '80 


Kingsloy.  H.  D..  6.  R .  F.  Ru.'^hr.or  1946  EFFECTS  OF  ABRUPT  DECLIEILUTION  OF  TilE 
ELECTROCAKDIOCiC'u';  (Lr..\D  II)  IN  THE  C.\T  IN  THE  SUPINE  POSITIO;;.  (School  o£ 
■Wi.it  ion  >\dic  i.i'o ,  R.ii.Jolj'h  ,aFB.  Te.xas)  Proj  .  No.  459,  Rep:.  No.  1;  ASTIA 
AD-  1  35  53o;  2  1  J..n.  I'i.'.A  ' 

Soc  Also,  Fodorol  Prc'ccodincts  5(1):  55-56,  1946 
ABSTRiCT:  Elect  roc.irdicyr.ir.  s  were  recorded  on  tiiirty  anosthoticed  cats  in  tlie 


.'iiptr.o  position  r^etoro  ar 


alter  exposure  to 


He 


LV.J  i'ejK.  cecelerativc  larces  avL'ra.;ii'g 
g.  Tran.sior.t  bradycardia  appeared  within  thirty  seconds  alter  ii.pact  in, 
ei.Ci'.t  01  ten  contrv'^1  anir'.its  and  in  six  of  to::  .iiiinals  receiving  physost  ig;- ine 
.  eioro  deci  ierat  jor. .  Tachycardia  was  noted  in  nine  of  ten  anirials  which  i-.ad  bee 
ed  .  Depression,  or  inversion  of  ti.e  T-wave  on  th.c  e  lec  t  rocard  iograr. 
occurred  in  a.l  experir-.ents .  Marked  inversion  occurred  r.ort  tre  ;uer.tly  in  the 
records  of  vagotor.iced  .inir.als,  none  of  vcnich  developed  conduction  defects  or 
ectopic  con;r.iCt  ions  .  Livt'rsion  of  tlie  T-wave  in  aninals  in  the  control  group 
in  tl'.o  Tr.ajority  ot  anirr.ais  receiving  ;  iiy.-.'st  igr.ine  occurred  in  ih.e  san.c  e.xpcri- 
r.ents  in  vnich  conduction  defects  ano  or  ectopic  contractions  vecc  fou:'.d .  Ectop 
- o.it  r ac c  ion s  and  coiiouction  detects  occurred  in  tr.ree  oi  the  r.or.v.al  aninal."'.  in 
one  of  the  vagotor.iced  anirals,  and  in  five  of  tiie  anirals  which,  had  received 
physost  igrine  .  ^ne  ragnitude.  ot  tne  c;.u.‘.  3,  s  was  greatest  in  the  latter  group  . 
The  vagus  appeared  to  have  an  important  role  in  the  production  of  conduction 
defects  and  ectonic  contractions.  There  was  no  evident  relationship  between  the 


:he  c.irdiac  cvcle  a 


degree  of  the  electrocardiographic  change  and  ti.e  phase  of 
wliich  impact  occurred.  Post -rorter.  exaranat  ions  revealed  that  tiierc  were  no 
gross  injuries  of  the  heart  in  any  of  the  animals.  The  degree  of  injury  to  the 
internal  organs  had  no  obvious  relationship  to  the’  type  of  degree  of  electro¬ 
cardiographic  changes.  (AUTHOR) 


2,881 


Kiorboo,  F.,  n.d.  THE  SIGNIFICANCE  OF  N-YSTAG>rjS  OBSERVED  IN  RCUTINt  OTOLOGIC 
EXA.'TNATION  OF  F1.IGHT  PERSCNR'EL  (Military  Hospital,  Copenhagen)  Rept.  No.  1554 


ABSTRACT:  Since  Novcmbe,r  1952  when  I  became  attached  to  the  Danish  Royal  Air 
Force  as  otolarx-ngolcgic  adviser,  I  have  undertaken  the  otol'gic  examinations  of 
all  student  pilots  who  presented  themselves  before  the  Medical  Examination  Board 
of  the  Air  Force.  The  number  of  candidates  examined  aggregates  1338  "nonnal" 
persons. 
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Kinney,  G.  F.  1955  TABLES  FOR  QUASI -EXPONENTIAL  DECAY  OF  EXPLOSIVE  SHOCK  IN 
AIR.  (U.  S.  Naval  Postgraduate  School,  Monterey,  California)  Re.sea.,ch 
Paper  No .  8 
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Kirchner,  0.  E.  1954  CRASH  FORCES  AND  CRASH  SUR'/IVAL 

(Paper,  Flight  Safety  Foundation  Air  Safety  Seminar,  Santa  Fe,  Nev# 
Mexico,  10-12  November  1954) 
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Kirchner,  0.  E.  1958  CRASH  FORCES  ANT)  .SEATING .  ■ 

(Paper,  Eleventh  Annual  International  Air  Safety  Seminar,  Atlantic  City, 
New  Jersey,  November  11,  1958) 
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(PART  I 
31  Dec. 


E.  1960  CRITICAL  FACTORS  IN  APPROACH  ANT)  LANDING  ACCIDENTS, 

-  STATISTICS)  (Flight  Safety  Foundation,  Inc.,  New  Yorky  N.  Y.) 
1960 
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Kirnner,  F.  J.  1949  PSYCHO PHYSIOLOGICAL  STUDIES  OF  MOTION  SICKNESS  AND 
AIRSICKNESS.  J.  Cor,? .  Physiol.  P.-'VchoI..  42:273-235. 
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Kir^ch, 
J. 


R.  E. 
Avia t . 


1945  A  PHYSIOLOGICAL  STUDY  OF  AVIATORS  DURLNG  CCMBAT  FLYING. 
Med  16  (6)-376-384. 


SUM 

rea 

miss 


P-RY  AND  CONCLUSIONS: 

1.  Observations  have  been  made  upon  certain  objective  physiological 
tions  of  pilot'  and  other  personnel  during  actual  flight  on  twenty-one 
ions  over  enemy  held  territorv. 


2.  The  typical  ohjeitlve  changeti  ohberved  occurred  In  the  pulse  rate, 
respiratory  rale,  hlood  pressure,  axillary  perspiration  attd  palmar  skin 
t  ir.ijie  ra  l  u  re  ;  these  olijectlve  ctiaiiges  cloHely  paralleled  the  subjective 
real  t  iiius  desrrihed  by  the  pilots. 

i.  The  greatest  I hanges  occurred  upon  first  sighting  the  target  and  upon 
flight  over  those  portions  of  the  target  kno«/n  to  be  most  heavily  deflnded 
by  ai  ti-aiiiraft  em[i  I  aceiiient  a .  The  reactions  were  more  marked  when  the 
t.ii  ’.et  was  first  sighted  than  when  actual  flight  over  the  target  was  begun, 
and  the  appearaiue  of  tl'ie  first  bursts  of  anti-aircraft  fire  was  associated 
with  a  sill )  1  I  definite  increase  in  the  observed  cardiovascular  rear  t  Ii  ns  . 

i* .  Uiion  cumpletlon  of  the  mission  there  was  consistently  a  rapid 
decnasi-  of  pulse  rate  and  hlood  pressure;  at  this  time  these  Invariablv 
tell  to  their  lowest  levels  of  the  entire  flight. 

‘i ,  Dit  one's  first  ioi.ih.jt  mission  theie  are  iii.irked  obteitive  [iliys  io  logii  a  1 
ili.ni.is  whlih  aie  toiia.ieii.su.  a  It-  with  Ih-J  suhjeitive  reat  I  ions  of  seVeie  fright. 

t)  .  Coll:,  i  lie  rah  I  e  evidence  is  presenleii  which  e  s  I  ah  1  i  she  s  the  fact  ttiit 
.illeiitioii  to  one';,  .liities  while  engaged  ill  flight  ovel  the  eiieiiiy  [.lays  a 
1.  il  lole  111  .1 1  1  e  V  i  .1 1  1  l.g,  tills  fiig.tu.  The  r.ep.u  I  a  t  1  oil  of  a  target's 
len.e’.  1 ;.  a  Viu.'  iispoitaiil  lailoi  ill  deterniiiilng  an  aviauii's  reacrion.s, 

■Old  lepe.ilid  eS|io.siue  to  i  iieHiV  fife  does  little  to  prevent  the  phy  j  i  o  1  o  g  i  c  a  I 
le.otion.s  foun.)  to  til-  I  h.irai  ter  i.st  ic  ol  to-mt.at  flying. 

7.  'il.ete  w.is  iio  vvideiue  of  either  loidl  or  general  retinal  arterial  siiasin 
.iii.soi  i.iled  witt  till'  sudden,  marked  vascular  hypertension  observed  in  one  subjert 
oil  Ills  I  i  r  s  I  I .  imha  t  miss  uni , 

>'i .  The  oi..-.eived  p  1 .  y  .s  i  o  I  og  i  c  a  1  redi  I  ions  were  iu)t  affected  during  combat 
:  1  ii’.l.t  t.y  pel  u>d:,  ol  piol.iaged  supplemental  aiimin  i  s  t  ra  t  ion  of  o.^ygen. 

,  Till'  .S.luie  iiler  Index  is  of  no  value  in  predicting  whether  or  not  a  given 
tlic-r  will  undergo  significant  cardiovascular  changes  during  tombat  flying. 

10.  Careiul  studies  of  clniiiges  in  body  weight  of  airiiien  during  combat  flying 
were  undertaken  .  It  was  found  that  the  los.s  of  weight  i  n  even  very  hazardous 
and  event  lul  flights  is  nilnimal. 
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Kitchin  ,,  J  ..\  '  l‘J-.-'«  LIALSOM  UKIMKT  TO  AS.SOCIAI'K  COMMITTKi;  lA' 

AVL.VriON  medical  KK.SLAKCll  1  ROM  b.VlTliiG  A.NU  BEST  DE I'ltKTMEMT  OF  fJ'.DICAL 
RE.Sr.uRCH  (N.icioiial  Research  Council,  Canada)  Repoit  <fC-26ab, 
b  'ilay  I'E'.A 

A;i.STR.'.CT :  Ti.is  liair.on  rei>ort  covers  interviews  and  d  i  .s  cu.s  s  ions  with  aviation 

r.edical  rese.iith  worker.,  et  the  University  of  Southern  California,  Mayo 
Clinic,  and  Wrujii  Field,  U.S.A.  dealing  principally  willi  the  subject  of 
pressure  breuil.in;'.  but  rei'orting  also  on  subjects  of  acceleration,  exposure 
suits,  e  lect  i  i  c.i  1  1  y  lieat  ed  suits,  in.strum.euts  for  measuring  the  cooling  power 
oi  the  env i ronr.ieni.  .nid  irost  bites. 
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KUttriBer,  J.W.,  Jr.  1960  STABLE  VS.  UNSTABLIZED  FREE  FALL  FROM  HIGH 

ALTITUDES.  (Paper,  Jlbt  Annual  Meet  ln>4  of  the  Aerospace  Medical  Assoc., 
Aflierlcana  Hotel,  Ba  1  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 


ABGTR^\CT :  Diirlng  Novf^niber  and  December  of  1959,  two  parachute  Jumps  were 

accomplished  from  7b, 000  and  75,000  feet,  respectively.  The  Jumps  were  made 
from  a  bal  loon-supjjorted  open  gondola  over  the  White  Sands  Missile  Range. 

Though  not  planned,  the  subject  did  not  have  any  stabilizing  device  on  the 
first  Jump.  On  the  second  Jump  the  subject  was  stabilized  by  means  of  an 
experimental  multistage  parachute.  Tlte  results  of  the  two  types  of  free  fall 
are  corapared,  using  the  subjective  reactions  of  the  subject,  and  film  showing 
gyrations  to  which  the  subject  was  subjected  during  the  two  types  of  free  falls. 
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Kitts,  V.U.,  A.  .N'.ikai,  S.M.  Pratlter,  L  J.H.  Best  1960  INTERIM  REPORT  ON 

PAR;\(;injTr.  ki.goviiry  and  'i>a’ACT  systl.'-ls 

(Cluin.e  Vought  Aircraft)  29  Febru  .^y  1960  ASTIA  AD  263  499 


A11.STK.\CT;  Tltis  interim  report  contains  Information  on  the  parachute  recovery 
.sv.>ic;n  for  the  Integrated  Flight  Capsule  Program  flight  test  vehicle.  The 
various  eiii'rgy  absorption  system, s  Investigated  for  the  landing  impact  conditions 
.ii'e  also  discussed. 
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Kitzes,  G.  1959  OCCUPATIONAL  HEALTH  PROBLEMS  IN  SPACE  FLIGHT:  IMPORTANT 

HEALTH  PROBLEMS  IN  lllE  MAN-IN-SPACE  STUDIES  AT  THE  AERO  MEDICAL  LABORATORY 
Mi  1  itarv  Medicine  124  (10):  717-719,  Oct.  1959. 

AiiSTRiiCT:  Problems  related  to  man's  survival  In  space  are  briefly  reviewed 

and  categorized.  The  primary  objectives  of  space -med lea  I  research  are  to 
pr.ivide  an  environment,  Wv)rkspace,  and  sustenance  for  the  space  traveller 
that  will  allow  him  to  carry  out  his  mission  with  maximum  efficiency  and 
protect  him  from  irreversible  injurious  body  changes.  Basic  requirements  -- 
jdiy.s  io  logic  (Metabolic,  environmental),  psychologic  (isolation,  weightlessness, 
workspace,  reduced  sensory  environment),  and  requirements  pertaining  to 
protection  (from  radiation,  toxic  chemicals  and  odors,  noise  and  vibration, 
acceleration,  natural  infection,  disorientation)  are  outlined. 
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Kla«.  J.D.  &  G.R.  Wendt  1947  STUDIES  OF  MOTION  SICKNESS. 

XVI.  THE  EFFECTS  UPON  SICKNESS  RATES  OF  WAVES  OF  VARIOUS  FREQUENCIES 
BUT  IDENTICAL  ACCELERATION.  J.  Exper .  Psychol .  37:440-448 
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Klamln,  A.  1933  CORSETS  FOR  AVIATORS. 

Scientific  American .  149:80,  Aug.  (^933 

ABSTRACT:  Concema  acceleration  and  deceleration  forces  on  pilots  and 
protection  devices  to  increase  g  tolerance. 
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Klemm,  R.A. '  1945  ATMOSPHERIC  BLAST  CONCUSSION: ' MEDICAL  ASPECTS  U.S.  Nay. 
Med.  Bull.  44:1228-1230. 
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Klenov,  A.  1960  ASTRONAUTS,  ON  THE  STARTING  LINE.  THE  DAY  IS  NEAR.... 
Komsomol 'ska y a  pravda  P.  2;  2  December  1960. 
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Klier,  Sol  &  Joseph  W.  Linskey  1960  SELECTED  ABSTRACTS  FROM  THE 
LITERATURE  ON  STRESS. 

(Naval  Training  Devices  Center,  Port  Washington,  New  York.  Contract 
No.  N61339-565.  Technical  Report  NAVTRADEVCEN  565-1  .Nov.  1960 
ASTIA  AD  253  068. 

ABSTRACT:  This  report  is  the  result  of  a  comprehensive  literature  search  for 

information  on  stress  pertinent  to  the  training  problem.  It  provides  a 
source  of  backgrounc!  information  from  which  specific  hypotheses  and  variables 
will  be  delineated  for  study  in  a  research  program  aimed  at  the  introduction 
of  stress  In  training  devices  and  training  programs. 

From  tiie  literature  on  stress  and  anxiety  397  articles  were  selected 
and  abstracted.  In  general,  selection  was  made  on  the  basis  of  the 
relevance  of  the  study  for  determining  and/or  measuring  the  effects  of  stress 
or  .anxiety  on  human  behavior. 


873  - 


2,897 

Klumb,  H..  1948  METHOD  FOR  PRODUCTION  OF  HIGH  ACCELERATION  OF  MECHANICAL 

IMPACT-,  (Uber  ein  neus  Verfahrea  zur  H^ir3^ell^lng  hoher  mechanischor 
Stonbeschleunigungon  und  seine  Verwendung  der  Entvichklung  mec hanischer 
S t.obprufanlagen)  (Central  Air  Document  Office,  Wr ight-Patt'erson  Af’B.Ohio) 
ASTIA  ATI-43407  17  Dece;nber  1948 

ABSTRACT:  An  impact  testing  device  was  developed  which  permits  the  mechanical 
impact  testing  of  machine  parts  used  in  the  construction  of  nachine  tools, 
weapons,  etc,  which  are  subject  to  excessive  acceleration.  The  apparatus  was 
designed  to  withstand  accelerations'  up  to  10^  g.  The  test  specimens  were  of 
different  size  and  weight  throughout  all  the  tests  made.  The  construction  of 
this  apparatus  is  given  in  details,  the  impact  velocity  and  maximum  accelera¬ 
tion  being  measured  through  gas  cushions  consisting  either  of  compressed  arr 
or  in  special  cases  of  nitrogen  and  oxygen. 


2,898 


Knabongof,  V.G.  ,  L.M.  Dantsig  6.  G.I.  S  Imonyan  1943  INTERRELATIONSHIP  BETVv'EEN 
HEMODYNAMICS  AND  REN^iL  FUNCTION  DURING  ACCELERATION 
K1 Inicheska ia  Meditsina  (Moscow)  21(3):  47-30. 


2,899 


Knacke,  T.  1946  ABSTRACT  FROM  INFORMATION  REPORT  CONCERNING  THE 

INVESTIGATIONS  AND  DEVELOPMENTS  OF  THE  PARACHUTE  DIVISION  OF  THE 
FORSCHUNGS-ANSTALT  GRAF  ZEPPELIN,  DATED  14  JULY  1945. 

(War  Dept.,  Air  Forces)  TSEAA-660-99 ,  Appendix  C,  February  1946. 


Knacke,  T.  1947  NOTES  ON  DECELERATION  AT  BAIL-OUT  OF  AIRCRAFT 

(U.S.  AAF-AI-IC)  Memorandum  Reptort  TSETE-672-22 ,  April  10,  1947 


2,901 

Knackstedt,  tr .  J.  B.  Bateman  1945  INVESTIGATION  OF  THE  EFFECTS  OF  HIGH 
SUP  STREAM  PRESSURES  OF  THE  HUMAN  BODY.  (Luf t fahf t forschungsansta  1 1 
Hermann  Goring,  Braunschweig)  20  Jan.  1943 

Translated  as  Appendix  16  to  Lovelace,  W.  R.,  E.  J.  Baldes,  &  V.  J.  Wulff, 

The  Ejection  Seat  for  Emeigency  Escape  from  High-Speed  Aircraft.  ATI  No.  7245 


SUMMARY:  To  test  the  effects  on  the  human  body  of  high  wind  blast  pressures, 


-  874 


various  subjects  were  placed  in  a  high  velocity  wind  tunnel  at  velocity  of 
kilometers  per  hour  (403  miles/hr.).  Tests  showed  that  high  pressures  ^ 

the  wind  blast  pressure  developed  on  the  forehead,  eyes,  nose,  and  chin. 
of  the  head  from  the  head  rest  by  the  wind  did  not  occur  with  the  type  of  head 

rest  tested.  (AUTHOR) 


2,902 

Kn..rr  W  C  1959  UNDERWATER  ESCAPE  PROGRAM:  De.scription  of  High  and 
Low-Level  Test  Drops  Using  F-9F  and  Fbb  Airplanes;  and  a^30-Foot  Dummy 
n>.d  D<-od  Test  (Naval  ^ir  Development  Center,  JohnsviUe,  Pa.)  Report 
7!  L.  ADC  AB-6307.  N.XDC  SD-bWl'.  AStlA  AD  219  106. 

AUSTGICT;  The  results  and  analysis  of  aircraft  water-crash  tests  simulating 
the  50-ioot  fall  from  an  aircraft  carrier  deck  are  presented  in  thx,s  repo  t 
Important  pilot  survival  parameters  such  as  water-impact  forces,  acceleration  , 
canopy  implosion  characteristics,  and  aircraft  rate  of  sii^  are  fully  di 
cussed.  These  tests  were  conducted  at  Key' West ,  Florida  from  April 
July  1953  on  completely  instrumented  F9F-series  straight  wing  aircraft  and 
F36  swept-wing  airc raft . (Author) 


2, "03 

Knott,  J.  1^16  "AVLITOR'S  SICKNESS."  Med.,  Pr . ,  101:519-520 


2,904 

Knowles,  W.R.  1953  "Crash  Design  from  Crash  Injury  Research."  •  S 
Aviation  Di.'ost  4:  12-15. 


2,905 


Knowlc.->,  W.  R. 
(Av  Lat ion 


1960  IMPACT  SURVIVAL  IN  ROTARY  WING  MILITARY  AIRCRAFT 
Crash  Injury  Research)  1-L  rch  1960 


2,906 


Knowlus,  .ic  lu.i  D.  19  7b 
i'Ai'ukS 

(Office  of  Technical 


BIOLOGY  .AND  MEDICINE;  A  LIST  OF  RUSSIAN  REVIEW 
Services,  Washington,  D.  C.  )  62-15037 
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2,907 


Knowlton,  G.  C.,  &  G.  A.  Hallenbeck  ’944  MEKTING  OF  THf  NAHOtUL  RBSJSARCH 
COUNCIL  SUIJCOMMITTEE  ON  ACCELERATION,  ROCHESTER,  MINNESOTA,  23  AND  24 
FEBRUARY  1944.  (Air  Materiel  Conanand,  Wrishc-Patterson  AFB,  Ohio)  AAT  Memo 
Rept.  ENG  49-696-59;  ASTIA  ATI-140  675;  11  March  1944 


2,908 

Koenen,  R.  6.  O.F.  Ranke  1937  DER  KREISLAUF  UNTER  BESCHLEUNIGUNG .  BLUTIGE 
BLUTDRUCKMESSl'NG  AM  HUND  (The  Circulation  Under  the  Influence  of 
Acceleration.  Intravascular  Determination  of  the  Blood  Pressure  in  the 
Dog . )  , 

Luf tfahrtmedizin  2:  14-26 


/\BSTIL\CT:  In  6  anesthetized  dogs  the  carotid  blood  pressure,  under  the  influence 
of  flight  force  exerted  in  longitudinal  axis  of  the  animal  was  determined. 

In  the  anesthetized  dog  the  blood  pressure  drops  as  soon  as  acceleration  begins 
(flight  foi;ce  in  the  gluteal  region)  and  rises  under  low  flignt  force  within 
13  to  20  seconds,  in  accordance  with  the  reflex  time  of  the  carotid  sinus.  In 
flight  force  with  acceleration  beyond  4  g  the  carotid  blood  pressure  rensains 
constantly  below  ze.o.  The  pulse  frequency  drops  in  the  dog  as  soon  as  the 
action  of  flight  force  sets  in,  in  spite  of  good  functioning  of  the  carotid 
sinus.  This  is  due  to  an  unexplained  vagus  stimulus.  The  drop  in  blood  pressure 
under  the  action  of  flight  force  is  due  to  a  reduction  in  the  quality  of 
circulating  blood,  caused  by  displacement  of  the  blood  into  the  parts  of  the 
body  which  are  hydrostatically  in  lower  position.  Upon  cessation  of  acceleration, 
the  blood  returns  to  the  heart  within  a  few  seconds. 


2,909 


Kolcum,  E.  H.  1961  CHIMP  SHOT  RAISES  HOPE  THAT  U.  S.  CAN  ORBIT  MAN  BEFORE 
YEAR'S  END. 

Aviation  Week  and  Space  Technology.  December  4,  1961,  Pp.  27-28. 

A3.STRACT:  This  article  contains  a  detailed  account  of  an  Orbital  flight  of 
a  chimpanzee-carrying  Project  Mercury  capsule  on  a  two-orbit  missioa.  The 
Atlas  MA-5  was  launched  at  10:07  A.M.  SST  on  November  29,  1961. 


2. 


10 


Rolk,  W.  R.  1961  MODERN  FLIGHT  DYNAMICS.  (Englewood  Cliffs,  N.  J.: 
Prentice-Hall,  Inc.,  1961) 


376 


2,9U 

KolU,  H.H.  and  H.J.  Kat^ooeler  19S4  UTliRATURVERZEICHNIS  DER  ASTKONAU-nR 
(S1BL10CK.\FHY  OF  ASTRONAUTICS) 

(Tittmoninjj ,  Obecbay-irn;  Pustet,  1954) 

ABSTR^XCT;  Lists  1,600  titles  of  original  works  on  aviation  and  st^ace- travel 
exploration.  Includes  a  so»ll  section  on  artificial  satellites. 


2,912 


ICo-vendo-^t^''  G.  6i  V.  Kooanev  1962  MOTION  SICKNESS,  ITS  PREV’ENTIOCf  AND 
CURE.  Med  it  Cazeta.  5  Dec.  t-yoC.  riD-rT'CS-d  ?/ 


2.913 


Komendaar.ov ,  Docent  G.  4  V.  Kopanev  1963  MOTION  SICKNESS:  FROi-’i-ri’Li.XIS  /VND 
TREiVl'MENT 

Translation  Services  Branch,  Foreign  Te-hnoiogy  Division,  W?-<'aB,  Ohio 

FTD-TT'63-2S7/l->4  April  2,  1963  (Original  Source:  R  ssran  newspaper, 

Med  its inskava  Gaze  la,  December  5,  I9o2,  p.  3)  ASTXA  AD  *02  444 

ADSTKiCT:  The  problem  of  motion  sicxness  has  become  significant  ox.'ing  t.’  the 
rapid  growth  of  all  forms  of  transpor cation.  Sea,  air,  car  sickncAS,  etc.  are 
di.scinguished  depending  on  the  type  of  transpor  ta  c  ion .  All  of  che...e  ailiients 
.'ave  a  coiianon  cause  the  mechanical  eftect  on  the  hu::)an  vestibul'.r  syste:;!  caused 
by  changes  in  direction' and  speed  of  atv'tion.  Motion  sickness  is  co’.itrolled  by 
technical  improvement  of  transportation  facilities,  the  estabHsh.'^enc  o:  an 
opt  r:iui  I  ynicroc  I  ima  t  ic  environment  for  passengers,  and  the  special  .>electron  and 
training  of  transpor ta tion  workers.  Coi;ditioning  of  the  vestibular  system  is 
the  best  preventive  for  all  forms  of  'motion  sickness.  Motion  sic\ '.ess  is  controlle 
by  improving  the  general  hygienic  conditions  at  places  of  wor.c;  bv  establishing 
opt’i.'rial  tempera  cure ,  humidity,  and  pres'ure,  uecon  taaiii-.acion  oi  air,  etc.  Diet 
during  transpor  cation  should  also  be  carefully  reasoned  out.  M'tiy  drugs  have 
also  been  proposed  ror  the  prevention  a:‘.d  cute  of  motion,  sicitness.  These  are 
mostly  drugs  which  lower  the  parasympathetic  cone  of  the  central  nervous  system, 
which,  as  a  rule,  is  raised  in  the  rolling  process. 


2,914 


Komendantov,  G.  L.,  V. 
4  V.  V.  U.sachev 


1.  babushkin,  F.  N.  Ivanov,  V.  B.  .Malkin,  A.  R.  Xunscrov, 

19)3  t;:e  effec'  of  AdCiLEXvrioN  ufcn  the  hemvn  orc'.'o;:sm. 


(Report  at  the  Eighth  .kll-L’nion  Congress  of  Fhy s iolog is t s ,  Biochemists, 
'Fivafi.TacoTogt.st  -4^btay-^9553  . 


and 
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Ko®«nJjntov.  C.  L.  195^  CONTlOOVtRSUL  PR05LSXS  LN  TOS  FIELD  CF  "PHTilOUiCY 
CF  ACCELSSATIOK". 

Vov^'nno-rtfJ  It*  laak  iv  Zhumal  (Mil  it  jrv  y<f  Jical  .T^^urnal)  5:85-90,  195t>. 
(Ttartilation  i.n  UjAF  Air  Intxl I i$<eR-«  Intoncatiw’R  ’‘Physiol>?^v 

of  Acceleration:  A  Controversy  b«tve«n  D.  Y«.  Rozeablyuia  anU  C.  L. 
KomenJantov.**  AF  U04152;  lR-i407-57.  21  May  1957) 


2.9lt> 

Konecci..  E.B,  1957  PHYSICAL  AVD  PHYSIOLOGICAL  FACTC3L5  IN  >tAJOS  AISCAiF: 
ACCIDENTS 

directorate  ot  Flisnr  Sarecy  Sesea«cn,  oaa ,  iW»ton  AFB*  Cal ifor^’o) 
AFCPS-C-2.  M-4.57.  U  February  1957. 


2,917 

Konecci.  E.B.  1957  PHYSIOLOGICAL  FAC'TORS  IN  l*SAF  AIRCRAFT  ACCIDENTS 
Paper:  Aero  Medical  Association,  2Sth  Annual  Meeting,  Denver,  Colorado, 
May  1957 

See  also:  Journal  of  ■■iviacis?n  Medicine  2S(6):  553-553 


2.913 

Konecci,  E.5.  1957  PHYSIOLOC^IC  FACTORS  IN  AIRCAiFT  ACCIDENTS  IN  THE  C.S. 

AIR  FORCE 

J,  Aviat.  Mud.  23(6):  553-553 


ASSTiLiCT:  In  conclusion,  we  can  say  that  :  sc  tors  a 

lOitic  state  of  the  pilot  (or  crev)  are  conti  tin.^ 
causes  of  nia’or  aircraft  accidents.  A  tew  piysiolo 
and  verti.^o  disor  len  tat  ion  were  pri^urv  causes.  Fa 
ing  factor  in  a  rtu:nber  or  accidents  but  the  inciiien 
i.e.,  thirtv-four  cases  in  1935  to  thirteen  in  '.93o 
appeared  as  concr  ibwt  in^j  factors  in  a  lar^e  nu:nber 
significance  could  no;  be  fullv  evaluated  from  the 
ties  of  decompres s ’.on ,  physical  disturbances  .  hyper 
carbon  mono.xide  poisoning,  and  air  sickness  do  not 
areas . 


f  fee  tins  the  nor'^al  phvs 
causes  rather  than  pri:-. 
^ic  conditions  like  h> po 
ti^ue  appeared  as  a  con; 
re  appears  to  be  decreas 
C  forces  and.vibratio 
of  accidents;  however,  t 
available  data.  The  adv 
'.  entilation,  hyro^lyceni 
seem  to  be  primary  probl 
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Kuonecci,  E.  3.,  .  F  •  Tfapp  &  M.  Hunter  19<60  MANNED  NTCLEAK 

SPACE  SYSTEMS,  PAST  I  -  HIGH -THRUST  NUCLEAR  SYS-reMS. 

Aero/Space  Snj^ineerirrjg  i9(l):34  January  I9<p0. 
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Kv'sxocci.  E.  3. 


I'JoI 

Avrcratt  Co. 


OF  J.'v-WAXt  l-Jol 
.  Sanru  Hoaicu) 


LECTUFiS  IN  .AZROSFACE  .XEDICINE 


.A3ST^\CT:  Co-i'ilod  to  ruke  tho  tiaoly  ar.xi  va 

the  SvCo:;»l  Lecture  Sertes  in  .Aoroij'ace 
r.uaihcr  o:  en^incorcng  u.nii  life  sciences  perso 
manors,  the  aatericil  wns  o-).tiii.ne»i  froa  notes 
d.;Y  course .  Speakers  included  <le  V'aucouleurs 
ger.  Crosstield.  jntl  Clsaunn. 


lunhle  infomution  ’presentevi 
ne  promptly  avd liable  to  t;ie 
.nnel.  With  the  exception  of 
and  photos  taken  during  the 
.  Van  .Vilen.  Ney.  von  Srau». 
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Socecc i ,  E  .  3 
Astronau 


1962  BlOASTRCNAUTlw 
s  7(11): IC4-109,  Soy.  19o2. 


.ASSTiLVCT:  The  National  .Vviacion  and  3pace  .Vgency  B iotechnology  and  Kunun  Research 
Frograa  is  concerned  vith  the  hu=an  factors  in  all  aspects  of  space  flight. 

K'c=an  research  considers  san  under  norrial  and  unusual  conditions  in  order  to 
determine  the  function  of  body  systens  under  various  environmental  conditions, 
such  ai,  atmosphere,  acce leration,  radiation,  and  electrostatic,  magnetic,  and 
thermal  conditions.  Kvssan  psycho Iphysiologica I  and  behavioral  sciences  are 
also  studied.  The  data  obtained  theretro-i  lead  to  design  criteria  for  life- 
support  systens,  personal  evluipinicnt ,  protectivx’  sys:c~s.  and  man-nachine  control, 
which  include  information  handlistg,  display,  and  controls.  .V  representation  of 
Che  Life  Sciences  Frogran  is  giwn  in  a  caole,  along  with  a  review  of  sever.tl 
gevemment-and  coapany-iunded  life  science  programs.  .\  review  of  I*.  $.  and 
Soviet  space-suit  development  reveals  socae  similarities,  but  differences  in 
objectives  and  design.  Revi-eved  briefly  are  socae  physiological  aspects  of  the 
Vostok  in  and  IV  flights. 
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Ronccci ,  E. 
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Koochc-l.rc.  C.T.  1952  HITAV  FACTORS  RZLATIVE  TO  THE  PROBLEM  OF  ESCAPE- 

EJEcriON  ACCE1ER.\T10NS .  (Paper,  Conference  on  Probleas  of  Eaergency  Escape 
in  lUgh  St-eec  Flight,  29-30  Septeaber  1952,  at  Vr  ighc-Patterson  AFB ,  Ohio) 
ASriA  AD- 14  3-7 


ABSTRACT ;  ^ 

ejection  acc 
of  eguipt.cnt 
Cerr-in  and  S 
On  the  basis 
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vere  exposed 
or  uniicsirab 
tain  “for  ef 
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his  p-i;Nir  concerns  itself  with  research  work  associated  with 
eloratioas  and  how  this  data  has  been  utilized  in  the  development 
that  will. safely  eject  pilots  froa  high  performance  aircraft, 
ritish  experironts  on  human  tolerance  to  acceleraf ion  are  reviewed. 

of  the  data  obtained  in  these  experiments,  the  Martin  Baker  Air- 
y  develoiMd  a  high-performance  catapult,  on  which  test  subjects 
to  17-21  g  over  perirods  from  0.15-0.25  seconds.  Xo  injuries 
le  side  reactions  were  sustained.  The  firm  developed  a  face  cur- 
fectlvely  maintaining  the  proper  body  and  head  position  and  reliev- 
rhe  loading  on  the  \*ertebrae  during  ejection  strokes  without  injury 
iscccfort. 


2,925 


Koochcrtcre.  C.T.  I'^bT  PREVIXTION  OF  BACK  IXjmES 
LVXDINC;?  OF  F“V  AlRCR.\FT . 

vPapcr.  1957  Meeting  of  Aero  Medical  .Association, 


R£Sn.TIXG  FROi  THE  CR.\SH 
Denver,  Colo.,  May  6-5) 


ABoTR-ACT:  Th.e  Air  Crew  Eguiprent  Laboratory  has  recently  completed  a 
inwlving  invest  iga:  ion  of  vertebral  injuries  of  pilots  encountered  as 
o:  nose  wd-.eel  failure  type  crashes  jbo,ird  carriers  and  in  land  operati 
the  subsequent  solution  of  this  prorlem.  The  system  of  an  energy  abso 
cushion,  vi'.ich  also  eliminates  the  necessity  of  foot  stirrups,  and  a  f 

erts.-.’  which  elor.catcs  under  a  oredetermined 


i-g 


seat  a.id  pilot  to  displace  downward 


ejection  raiis,  is 


Data  concerning  the  basic  acce lerat ions  and  loadings  endured  on  the  ai 
seat,  and  pilot  were  obtained  by  crashing  a  full  scale  airplane.  This 
tion  was  then  utilired  in  designing  the  energy  absorption  system. 

(J.  .Aviation  Med.  25(2):20o) 
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Kooy.  J.  M.  J.  1^52 
5.  1952 


SOME  PROBLEMS  OF  l.NTE.RPLA.NE'LARY  TRAATL  Ingenieur 
In  Dutch. 


ABSTR.ACT;  "Calculation  of  satellite  vehicle  and  escape  vehicle.  Discussion 
of  overall  mass-ratio  as  a  function  of  exhaust  velocity  and  acceleration." 
(Brit.  Interrlan.  Soc.  J.  12:S5.  Mar.  1953.) 
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lCoj>*nev,  V.  1.  1960  PROBLEM  OF  ADAPTATION  IN  >SDTION  SICKNESS. 

Vovenno-neditsinskiv  ZViurnal.  No.  9,  pp.  213-130,  Sept.  1960. 

(Joint  Publication  Research  Service,  Washington,  D.  C.)  JPRS-7875. 


2,928 

Korn‘iolci.  A.T.  a.id  J.R.  Poppcn  19^9  HIGH  VELOCITY  WIND  BLAST  ON  PERSONNEL 
AND  EQUIF.'tENT. 

J.  Aviation  Mod.  20(l);29-28 

ABSTRACT:  The  necessity  tor  providing  safi  aids  to  escape  frer.  high  speed 
aircraft  under  «:  'crgency  conditions  is  firr.ly  established  by  statistics  on 
escape  accidents.  Two  r«thcds  of  vd.ich  have  been  considered  arc  th.e 

capsule  and  the  ejection  seat.  The  pilot  in  escaping  by  neans  o:  the  ejection 
scat  is  exposed  to  several  important  physiological  stresses;  acceleration  due 
to  ejection  and  to  the  w’indstrea.- ;  anoxia,  if  escape  is  perfom.ed  at  high 
altitudes  and  unless  bailout  oxygen  equipr.ent  is  provided;  low  temperatures  of 
the  higher  altitude  air;  and  wind  blast.  This  paper  will  consi-er  the  effects 
of  wind  blast,  as  related  to  this  problem. 


2,929 


Komhauser,  M.  1954  PREDICTION  AND  EVALUATION  OF  SENSITIVITY  TO 
TRANSIENT  ACCELERATIONS.  J.  A??l.  Mechanics  21:371 


2,930 


Komhauser.  M.  1953 

1SCH.VNICS.  (Paper, 
13-19  August  1955. 
Preprint  No.  53-33, 


LXP.ACT  PROTECTION  FOR  THE  hlTAN  STRUCTURE .  APPLIED. 

Western  Regional  Nectirg.  American  Ast ronaut ica 1  Socio 
Palo  Alto.  California)  American  As,trc..aut ica  1  Society 
Aug.  i93S 


A3STR.\CT:  Tb.e  tolerance  of  humans  to  transient 

form  which  perm.its  rapid  estimation  of  allovaol. 
of  the  application  o:  the  human  "impact  sensitiv 
made  of  a  manned  capsule  cn  impact  with  water  an 
that  no  speci.il  protection  is  required  for  low-s 
requirements  become  significant  at  higher  impact 


acce lerat ions  is  presented  in  a 
im.pact  vCiOCities.  As  an  exat'.plt 
ity  curve",  detailed  analysis  is 
d  concrete.  Alti'.ough  it  is  found 
peed  impact,  shock-mount ing  space 
velocities.  (D.ACO) 
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2,931 

Kornhauser,  M.  195S  IMPACT  PkCTECTIOM  Fc  A  •  k  Atf  M  ^  ^  ^  C  A  C-  i^iXa 

Atyl'M'd  Mechanics  More randi:r.  No.  58,  (Struct  j'-cs  and  D;.n.Ar  ic  0,  ..r 
Aeroscicnces  Laboratory,  Missile  and  Ordnance  Systc.-s  Department) 
July  24,  1953. 


2,932 

Komhauser,  1958  DESIGN  OF  AN  IMP.ACT  TEST  FOR  DETERMINATION  OF  RESISTANCE 

OF  >aCE  TO  SHORT  DURATION  ACCEIilRATION. 

In  (Aero  Science  Laboratory,  Missile  and  Space  Vehicle  Departoent,  General 
Electric  Company)  Structures  and  Dynamics,  Memo  No.  63;  ,22  Oct.  1958. 


2,933 

Komhauser,  M.  1961  THEORETICAL  PREDICTION  OF  THE  EFFECT  OF  RATE-OF- 
ONSET  ON  MAN’S  G-TOLERANCE 

Aerospace  Medicine  32(5) : 4 12-421 ,  May  1961. 


SU>D1ARY:  The  effects  of  build-up  time  and  of  total  duration  of  acce  ler.)  t ion- 

tim.e  pulses  on  nan's  G-tolerance  are  predicted  within  the  frarnewori  of  a 
simple  thoretical  mass-spring  model.  It  is  demonstrated  both  theoretically 
and  experimentally  that  a  short  duration'  impact  regime  exists  in  which 
neither  pulse  shape  nor  pulse  duration  is  significant,  velocity  change  ■ 
being  the  governing  criterion  of  damage .  At  intermediate  durations  (0.1  , 
to  1  second),  theory  indicates  that  b.th  pulse  duration  and  onset  rate  are 
of  paramount  importance;  while  res-ponsc  to  t'ne  long  duration  pulses 
(duration  greater  than  1  second  and  -V>  5CC  fps)  of  equal  acceleration  is 
shown  theoretically  to  depend  on  rate-of-onset .  For  those'  long  duration 
acceleration  pulses,  it  is  estimated  that  man's  G-tolorance  remains  at  the 
centrifuge  value  of  about  20  g  for  onset  rates  less  than  10  g  sec  .  ,  dropping 
to  about  10  g  for  onset  rates  above  L'O  g  sec.  The  d  i  f  f  i  <■  vj  1  r  ies  in  detecting 
these  onset  effects  exper  im.enta  liy  are  discussed.  (Authoi) 


2,934 

Komhauser,  M.  and  A.  Gold  1961  TTiE  I MJ’LICAT lON.S  F.ROM  MOUSE  IM.'.ACT  STIDIES 
(Paper,  Symposium  On  Im.pact  Acceleration  Stress,  Brooks  Air  Force  Base,  San 
Antonio,  Texas,  November  27-2,',  1961) 
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2,9J5 

Kornhaiisor,  M.,  6.  R.  W.  Uwton  1961  IMPACT  TOLERANCE  OF  M.VMMALS  . 

PKinor  .  Space  Science  7:386-394,  July  19ol 

Si'O  also  Riij'rint  Pri'cocd of  tlu-  Finr  tli  AFilMP/STL  Symposium  "Advances  in 
Ballistic  Miss  tie  and  Space  Tcchi>olo>;v  3:  380-394,  l9ol,  (f) 

Sfo  also  Reprint  Ballistic  Missiles  and  Space  Technolonv  (Oxford,  London, 

,  New  York,  Paris:  Pergamon  Press,  1901)  3:386-394 


ABSTRACT:  Correlation  of  experimental  data  on  h’-man  impact  tolerance,  treating 
the  test  subject  as  a  typical  structural  element,  has  led  to  the  conclusion  that 
impacts  at  velocities  below  about  80  ft/sec  are  tolerable  regardless  of  the  peak 
dece  lerat  ion .  The  present  paper  is  concerned  with  the  empirical  verification  of 
the  theory  adopted  in  this  study  of  human  acceleration  resistance,  using  mice  as 
test  specimens.  • 

Impact  tests  were  pertorr.ioJ  using  a  drop  tester  capable  of  velocity  changes  up  to 
about  90  tt/sec,  with  various  stopping  devices  for  shaping  the  acce lerat ion-t ime 
pul,^es.  The  practical  ranges  of  impact  parameters  for  the  mouse  "impact  sensitiv¬ 
ity  c..rve‘'  were  recovered  by  varying  the  impact  duration  from  less  than  0.5  msec 
to  aiiOut  2  msec  and  peak  acce lerat ions  from  about  500  g  to  about  10,000  g.  The 
effects  of  acce  lerat  ion ,  iiv/.iact  duration  and  velocity  change  were  evaluated. 

T:k'  ce;u  lus  ioi’.s  reached  in  this  mouse  in;pacc  study,  when  extended  to  larger 

i  s  a.id  !u..;.nns  py  thorough  experimentation,  will  have  immediate  applicati.n 
in  tnc  esiahl  ishi’.cnt  of  a  simple  design  criterion  for  manned  satellites  and 
space  vehicKs  en  landing  impact.  (ALTllOR) 


2,936 


Kornh  e.iser ,  M. 

TO  .'d;iM4T, 
(Paper,  Bvmpos 
Air  Force 


and  A.  God  1961  APPLICATION  OF  THE  IMPACT  SENSITIVITY  METHOD 
E  STRUCTURES  ’ 

u::-,i  on  Impact  Acceleration  Stress,  November  27-29,  1961  ,  Brooks 
Base,  San  Antonio,  Texas) 


.■\BST;U\CT The  ;',ethod  of  presenting  G-tolerance  data  in  the  form  of  a  sensitivity 
cuive  v.'js  evolved  at  the  United  States  Naval  Ordnance  Laboratory,  White  Oak, 
Ma.vlund  in  the  mid-19-*0's.  Originally,  this  was  a  G-actuation  presentation, , 
since-  it  described  the  performance  of  inert ia-operated  devices  such  as  impact 
switclKs  which  consisted,  topically,  of  a  mass  on  a  spring  which  would  be 
disi-.a  ed  bv  the  acce  le  rat  i  oo.  pulse  until  it  closed  an  electrical  circuit. 

T:.e  G-a.:.iat:.u  data  consisted  of  the  threshold  levels  of  acceleration,  at 
v.irious  d.rati.'i'.-;,  sufficie;t  to  actuate  the  switch.  A  so,  the  sensitivity 
c,it  \e  -.ethod  of  presentai  i  'P.  j  reve-J  useful  when  applied  to  structural  f  iilure, 
elast;.-  _:'.J  plastic  de  f  o  rma  t  i .  o  ■.  p  to  the  failure  point  beirg  a.ialogous  to  the 
-..lie:.  Oi  t.oe  inertia  mass  r-.streineJ  by  its  spring  up  to  the  point  of  actuation. 

.o  '.i.j-i,;i  of  this  theory  to  man's  impact  tolerance  was  attempted,  but 
the  .a.-v  o.  aItl^.lent  test  p.'ints  prevented  firm  verification  of  Che  theory. 

T:  o  :  .  .:-.e  i  oac  t  studies  described  in  this  paper  were  therefore  performed  on 
lai.'.  ;e:s  of  ani:s.als  ui'.der  wt- 1  l-cor  tro  1  led  conditions  in  order  to  evaluate 
rco.s .  r  .V,  tY  Curve  method  of  presen  ting  G-tolerance  data  for  maimmals. 
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Kornli.iusvT ,  M.  6^  A.  GolJ  APPLICATION  OF  TllE  I^EPACT  SENSITIVITY  METHOD  TO 

ANIMU’E  STRUCTURES 

(In:  Imix'ct  Acco  K-r.i  t  i  on  Sii-t'ss:  ProorJ  iiv.’s  of  a  Sv;nposi\im  With  a  C(^i-iprohL-n  .  ive 

Chroiioli'v.  ic.i  1  Ril>l  i '~>':r.i  pity  ,  National  Academy  ot  Sciences,  National  Research 
Counc  i  I  ,  Publication  No.  'ill,  pp.  333-34A) 

ARS  RACT:  Mouse  impact  studies  were  performed  in  order  to  verify  a  theory  of 
impact  tolerance  of  numnuls.  The  theory,  which  expresses  tolerance  in  terms  of 
two  significant  parameters  of  the  input  or  loading  function,  velocity  change 
and  average  acceleration,  has  proved  useful  in  presenting  performance  data  for 
Inanimate  mechanical  .^yslelv.s.  Application  of  n.an  s  impact  tolerance  appeared  to 
be  successfr.l,  but  witli  very  few  data  points  in  critical  regions.  To  test  this 
hypothesis  with  auliuaie  structures,  experiments  were  conducted  with  large  numbers 
of  mice  in  a  free-fall  impact  facility,  with  velocity  changes  up  to  about  80 
fps,  and  average  decelerations  up  to  10,000  g.  Results  fit  the  theoretical  model 
well,  failures  occurring  at  velocity  changes  above  about  27  fps  and  at  average 
decelerat  ions  above  bbO  g. 

The  primary  re.-.  ilts  of  the  experimental  program  va  1  idated  the  theoretical 
model  used  for  ptesentaiion  of  g-t^)lerance  data.  Other  results  of  significance 
were  the  vide  range  of  impact  resistance  in  this  uniform  mouse  population,  and 
thi'  fintling  that  ^li.‘ach  resulted  prlntarily  fr^'m  abrupt  displact*ment  of  the  central 
nervous  system.  Correlation  of  these  experimental  results'  with  those  for  other 
animals  showed  an  inverse  relationship  of  g-tolerance  with  size,  while  tolerance 
to  impulsive  velocity  change  varied  relatively  little  among  different  species. 


2,938 


Korsak,  K,  19o0  TRAJECTORIES  OF  OBJECTS  EJECTED  FROM  AIRCRAFT. 
Can.  Aeron.  Journal  6(l):3-9  Jan.  1960 


Abstract: 


A  method  of  calculating  the  trajectories  of  objects 
occupied  seats  or  capsules,  ejected  from  an  aircraft 


such  as 
is  presented. 


2,939 


Koshtoyants.  Kh .  19o0  TEST -NG  SPACE  SHIP  CABIN 

Pray da .  May  19.  I960,  p.  4,  cols.  1-5 


AuSTR-'iCT.;  Tlie  'prcssur izv.d  cabin  is  the  most  important  feature 
satellite.  Succcs,sful  results  have  a  1  ready  "troen  obtained  in  thle 
utr.ospherc  .  Bio og,  is  t  s  are  solving  the  metabolic  problem  by  tr 
pressurized  cabin  into  a  closed  system  with  constant  temperatur 
at  r.osrheric  rogenerat  ion  .  Acceleration  and  weightlessness  affec 
system,  particularly  its  perceptive  or  receptory  functions,  whi 
coordination  of  an  organism's  physiological  functions  to  break 


pf  the  space  ship 
regeneration  of 
lansforr.iing  the 
moisture,  and 
;t  the  nervous 
h  can  cause  the 
down.  (CARI) 


2,940 
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Kotlttkiy,  G.  1.  1959  MAN  IN  COSMIC  FLIGHT 

Zdorov'ye  (Moscow)  10:4-6,  Occ.  1959 


ABST8ACT:  The  first  section,  entitled  "How  the  Weight  of  the  Body  Changes", 
deals  with  the  physiological  effects  of  weightlessness  and  high  G  forces,  and 
means  of  counteracting  them  with  centrifugal  force  and  special  antl-G  suits. 
Sechenov's  theory  that  brain  activity  Is  impossible  without  a  continuous 
flow  of  nerve  Impulses  from  the  sensory  organs  is  reviewed;  the  author  states 
that  centrifugal  force  would  provide  the  necessary  vigorous  stimulation  of  the 
sensory  organs.  According  to  recently  obtained  data  on  respiration  and  heart 
function  In  experlr  ntal  animals,  the  absence  of  gravity  alone  does  not  seem 
to  affect  these  functions  in  any  special  way;  however,  it  is  not  yet  clear  how 
the  activity  of  the  higher  branches  of  the  brain  would  be  affected  under 
similar  conditions.  The  second  section,  entitled  "Insidious  Dangers", 
discusses  the  oxygen-carbon  dioxide  balance  necessary  for  the  smooth  function¬ 
ing  of  the  human  organism.  The  third  section,  "In  the  Zone  of  Cosmic  Radiation", 
discusses  the  possible  effects  of  cosmic  rays  on  the  human  organism.  (CARl) 


2.941 

Kositskii,  G.I.  I960  CHELOVEK  V  KOSMICHESKOM  POLETE 

(MAN  IN  SPACE  FLIGHT)  Zdorov'e  (USSR)  10:4-6,  1959 
Uir  Technical  Intelligence  Ctr.,  Wright -Patterson  AFB,  Ohio) 
Kept.  No.  ATIC- 1419621,  17  June  1960. 


ABSTRACT:  The  article  deals  with  accelerative  stress  and  other  ecological 
problems  of  Space  flight. 


2,942 

Kosltskiv  G  1961  MAN  AND  SPACE  FLIGHT.  (Chelovek  i  Kosmicheskii  Polet) 
Meditsinskiv  rabotnik  (USSR)  24(21:1,  4.  1961. 

(Joint  Publications  Research  Service,  New  York,  N.Y.)  18  July,  1961, 

JPRS:  9699, 

ABSTRACT:  Prof,  G,  Kositskiy  states  that  G-stress  is  more  difficult  to  with.stand 

after  a  period  of  weightlessness  and  therefore  reconw-cnds  that  re-entry  stress 
should  not  exceed  four  to  five  G's  as  compared  with  seven  to  f'ight  G's  permissible 
for  launch  stress.  Candidates  should  be  carefully  selected  and  trained  in 
centrifuges  and  pressure  suits.  Automatic  devices  should  be  used  to  orient 
the  cabin  with  respect  to  acceleration  forces.  The  water  immersion  technique  is 
unsatisfactory  as  a  protective  device  because  the  astronaut  would  not  be  able 
to  control  the  ship. 
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Kositsky,  G.  1961  NOTES  ON  THE  PHYSIOLOGY  OP  FLIGHT 
Moscow  News.  May  20,  1961 


ABSTHiVCT:  TKo  author  di.tcusses  several  problems  of  man  during  space  flight. 

First  among  them  is  exce.ss  strain  dn  the  organism  starting  with  acceleration. 

Tlie  most  effective  protection  is  a  special  ant  i-excess -st  ra  in  suit  and  an  adoption 
of  the  correct  position.  Weightlessness  is  a  problem  in  space  flight.  However, 
Gag.irin's  flight  proved  that  man  adapts  quickly  to  weightlessness  and  does  not 
experience  any  particular  inconveniences.  An  important  problem  is  the  maintenance 
of  necessary  living  conditions  in  the  cabin  of  a  spaceship.  Short  flights  have 
simply  used  a  chemical  process  but  longer  flights  will  use  biological  methods 
such  as  a  closed-cycle  system.  The  problem  of  protection  from  radiation  -  hard 
x-rays  and  above  all  cosmic  rays  -  is  also  difficult.  (CARI) 


2,944 

Kosmarskaia,  E.N.  1962  REAKTSIIA  NERVNYKH  KLETOK  GOLOVNOGO  MOZGA  NA  DLITEL'NOE 
a'ELICHE.NIE  RAZURA2HENII  OT  PERIFERICHESKIKH  RETSEPTOROV  (REACTION  OF 
THE  NERVE  CELLS  OF  THE  BRAIN  TO  PROLONGED  INCREASE  OF  STIMULI  FROM  THE 
PERIPHER/VL  RECEPTORS) 

Biullocen*  cksperiiiiental 'noi  biologii  i  medi  siny  (Moskva).  53  (6):  88-91. 

June  1962.  In  Russian,  with  English  summary  (p.  91) 

/UJSTRACT:  The  vestibular  apparatus  of  adult  rabbits  was  stimulated  by  horizontal 
rotation,  i.e.,  the  animals  were  rotated  on  a  platform  2-3  times  a  day  for 
10-15  minutes  for  a  total  of  18-19  days.  As  a  result  of  the  increased  vestibular 
stimulation  the  neurons  in  three  nuclei  (triangular  nucleus  and  the  nuclei  of 
the  oculomotor  and  abducens  nerves)  became  hypertrophied,  the  greatest  enlargement 
of  the  cell  bodies  occurring  in  the  triangular  nucleus.  The  cell  nucleus  in 
comparison  with  the  cell  body  did  not  enlarge  to  a  significant  extent. 


2,945 

Kosmolinskii,  F.  P.  1960  MEDIKO-BIOLOGICHESKIE  VOPROSY  POLETOV  V 
KOSMICHESKOE  PROSTRANSTVO.  OBZOR  INOSTRANOl  LITERATURY 
(Biomedical  Problems  of  Flight  into  Cosmic  Space;  A  Survey  of 
Foreign  Literature) 

Klin.  Med.  (Moscow),  38(5): 8- 12,  May  1960,  (in  Russian). 


ABSTRACT:  This  is  a  review  of  articles  on  physiological,  psychological,  and 

biological  problems  of  space  flight  published  in  the  West  European  and  American 
aviation  literature  during  the  last  decade. 


886  . 


2,946 

Kot6v8kaya,  A.R.  6  Ye.  M.  Yuranov  I960  USPFBCT  OF  LONG-ACTING  TRANSVERSAL 
ACCELERATIONS  ON  THE  ANIMAL  ORGANISM] 

Vovenno-meditalnsklv  Zhurnal  4:  90 


2,947 

Kottenhoff,  H.,  &  L.  E.  H.  Lindahl  1958  VISUAL  AND  EMOTIONAL  FACTORS  IN 
MOTION  SICKNESS:  PRELIMINARY  COMMUNICATION.  Percept.  Mot.  Skills 
8(3):173-174,  Sept.  1958 

ABSTRACT:  To  test  the  hyp>othesis  that  locomotor  nystagmus  is  the  pathogenic 
'*vi3uar*  factor  in  motion  sickness,  12  adults  and  16  children  fixated  a  rotating 
Barany  drum  for  five  minutes,  and  were  rhythmically  rocked  and  rolled  while 
wearing  visual-fteld-invercing  spectacles.  Mann-Whitney  tests  were  used  in 
comparing  results  for  adults  and  children.  Forty-nine  other  subjects  tested  on 
the  moving  chairs  also  were  given  tests  of  personality  and  of  psycho-galvanic 
reflex. 


2,948 


Kouanetzov,  A.  G.  1958  SOME  RESULTS  OF  BIOLOGICAL  EXPERIMENTS  IN  ROCKETS 
AND  SPUTNIK  II 

J.  of  Aviation  Medicine  29(11) : 781-784,  November  1958 


ABSTRACT:  Scientifii:  research  work  inve s t iga l ing  the  effect  of  space  flight  upon 
living  organisms  has  been  carried  on  in  the  Soviet  Union  since  1949.  Penetration 
of  the  upper  airlayijrs  by  animals  is  achieved  with  the  help  of  rockets.  The 
firsr  thing  was  to  p  .ace  the  animals  in  specially  equipped  and  hermetically-sealed 
cabins  which  were  supplied  with  an  air-conditioning  system  allowing  to  keep  vip  the 
gas  coraposition  of  tiie  air,  the  temperature,  and  humidity  at  the  required  level 
so  as  to  make  the  nornuil  vital  activity  of  the  organism  possible.  The  next  task 
was  ro  find  Out  the  oossibility  of  si^paration  from  the  rocKet,  with  the  help  of 
a  catapult,  with  a  subsequent  descent  of  the  aui.ials  by  parachute.  The,  third 
stage  of  the  experiments  was  started  in  195S.  The  launching  of  aninuls  into 
space  with  the  help  of  rockets  was  effected  at  the  height  of  473  km.  (294  miles). 
Changes  noticed  in  tile  phys  iologica  1  functions  of  the  animal  were  brought  about 


by  the  sudden  effect 


and  vibration  which  appeared  at  the  start  and  conci:iued  when  the  rocket  was 
placed  in  orbit.  The  return  to  normal  of  the  blood  circulation  and  bri.-athing 
during  the  oero-grav.ty  state,  when  the  sputnik  is  in  orbit,  see.-.is  to  prove  that 
this  factor  caused  no  considerable  changes  nor  any  stable  changes  in  the  phyiiolog 
functions  of  the  anituil  . 


upon  the  latter  of  e;cternal  irritants:  acceleration,  noise 
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Kovalenko,  B.  A.,  V.  L.  Popkov  &  1.  H.  Cherniakov  1963  INTRAVITAL  STUT';  OF 
OXYGBN  TBNSKMi  IN  BRAIN  TISSUES  DURING  PROLONGED  ACCELS5ATI0NS 
Biull.  Eksp.  Biol.  Med.  55:43-48,  Jan.  1963  (Russian) 


2,950 


Kozachenko,  B.  I960  [DREAM  BECOMES  FACT] 
Gudok  P.  4;  20  May  1960 


2,951 


koalov,  A.  V.  1962  [PRINCIPLES  AND  CALCULATIONS  OP  HYDRAULIC  LINEAR  ACCELERATION 
CtiAMBERSj.  Inzhenernyy  ab.  1961(31) :  179-187 

Abstract:  Referativnyy  zhurnal ,  Mekhanika  1962(1);20,  Abstract  No.  1A167 


2,952 

Kraft,  C.  C,,  Jr.  1959  SOME  OPERATIONAL  ASPECTS  OF  PROJECT  MERCURY. 
(Presented  at  the  Annual  Meeting  of  the  Society  of  Experimental  Test 
Pilots,  Los  Angeles,  Calif.,  Oct.  9,  1959), 


2,953 

Kraft,  C.  C. ,  Jr.  1961  FLIGHT  PLAN  FOR  THE  MR-3  MANNED  FLIGHT. 

In:  Cunferunce  on  Results  of  the  First  U.  S.  Manned  Suborbital  Space  Flight. 
June  6,  1961.  Pp.  7-10.  ASTIA  AD  259  061. 

ABSTRACT;  This  paper  presents  some  of  the  preflight  preparations  for  the  manned 
Mercury -Reds cone  (MR-3)  flight  and  gives  an  outline  of  the  flight  plan.  Also, 
a  brief  description  of  the  recovery  operations  is  given.  The  preflight  operations 
deal  with  the  preparations  that  were  carried  out,  and  the  flight  plan  is  based 
on  the  times  that  the  events  occurred  during  the  flight  test. 


2,954 

Kraft,  C.  C.,  Jr.,  T.  Roberts,  E.  F.  Kranz  A  C.  F.  Matthews  1962  FLIGHT 
CONTROL  A.ND  FLIGHT  PLtlN, 

1 n ;  Results  of  the  First  U.  S.  Manned  Orbital  Space  Flight.  February  20 , 
l^>i>2 .  (NASA  .Manned  Spacecraft  Ctr.)  Pp.  69-76. 

SUMIARY :  A  number  of  malfunctions  occurred  during  this  flight  which  caused  some 
concern  to  the  fli.'ht  control  team.  These  included  the  malfunction  of  Che  auto- 
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made  control  system,  and  what  later  proved  to  be  the  false  »  ^dication  of  heat- 
shield  deployment.  However,  the  presence  of  the  astroiiaut  ois'-oard  the  space¬ 
craft  made  these  malfunctions  of  a  minor  nature.  The  astronaut's  ability  to 
evaluate  the  perforimince  of  the  spacecraft  systems  and  take  corrective  action, 
and  his  excellent  method  of  reporting  these  results  to  the  ground,  resul'ied  in 
the  successful  completion  of  the  Mft-6  flight. 
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Kraft,  J.  A.  1957  AIBCKSW  STRESS  AJ©  FATIGUE  FROBLEMS  DURING  EXTENDED 
ENDURANCE  FLIGHT. 

(Lockheed  Aircraft  Corp.  Marietta,  Georgia)  AF  Contract  No.  33-(blb)- 
3743,  24  April  1957. 
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Kramer,  3.B.  4  R.A,  Byers  I960  A  MODULAR  CONCEPT  FOR  A  >a;LIl -MANNED  SPACE 
STATION 

In:  Proceedings  of  the  Manned  Space  Stations  Symposium,  Inst.  Aeronautical 

Sciences,  New  York,  I960,  Pp.  36-73 

ABSTRACT;  Contains  a  section  on  the  Micro-Encology  which  is  broker  down  into 
the  following  subsections:  Biochemical  (Respirator*/ ,  Nutritional,  Waste); 
Psychological  (Termal,  Vibratory  and  Aurol,  Gravitational);  External  Phenomena 
(Radiation,  Meteors);  and  Hardware  (Micro-Atmosphere  System,  Equipment  Weights 
plus  Power) . 
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Krause,  R.  and  W.F.  Kaldeman  1958  VERTICAL  DESCENT  TRAJECTORIES  INCLUDING 
RE-ENTRY  INTO  THE  ATMOSPHERE. 

(USA?  Missile  Developntent  Center,  Holloman  A’t  Force  Base,  New  Mexico) 
Tech.  Rept .  58-4,  March  1958. 

ABSTRACT;  Trajectories  for  bodies  descending  vertically  through  the  atmosphere 
have  been  calculated  for  a  wide  range  of  initial  altitudes  and  body  character¬ 
istics  to  provide  information  required  for  design  purposes.  Parameters  and 
equations  used,  as  well  as  the  method  of  calculation  by  means  of  an  analog 
computer,  are  discussed.  The  results  are  plotted  as  velocity-versus-alcitude 
and  time-versus-altitude .  A  guide  for  using  the  graphs  is  included,  and  decel¬ 
eration  data  are  evaluated  and  plotted. 


Itraus.  R.  N.  1939  DlSORlKmilOCI:  AK  EVAU’ATION  OF  THE  STIOLOCICAL.  FACTORS 
Fapef:  H>ir<etitts  of  Aero  !t*4icat  Aasociatioa,  Seatler  HiUoa  Hotel,  Los  Angeles, 
April  27-.'9.  1959, 

A5STS,iCT:  Or.  Isaac  Ijt,  Jones  <ie3cribe4  the  role  of  the  labyrinth  in  relation 
to  ecjuilibration  in  1918  when  he  wrotet  “E<iuilibration  in  jeneral  (iepernis 
upon  impulses  from  three  Sources  ■»  the  hinetic  >  static  sense,  the  si^ht 
snJ  the  muscle  sense.**  S)abse<iueat  experience  proved  that  orientation  cannot 
be  maintained  while  flying  without  a  visual  reference.  Although  the  usefulness 
of  the  turn  indicator,  which  provided  a  visual  reference,  was  deasonstrated 
by  Ocker,  in  1918,  the  practicability  of  “blind  flight**  was  not  generally 
accepted  for  over  ten  years.  Today,  no  one  (Questions  the  necessity  for 
visual  references  while  flying.  Instruments  are  installed  in  all  aircraft 
which  provide  ade<juate  visual  cues.  Severtheless ,  almost  all  pilots  have 
been  disoriented  at  one  time  or  another.  This  report  will  point  out  some 
of  the  factors  chat  lead  to  disorientation.  The  length  of  time  re<iuired 
for  a  pilot  in  a  jet  aircraft  to  transition  from  VFR  to  IFR,  variations  in 
flight  af-’i-ude  while  copyin*  an  ATC  clearance,  and  procedures  which  prevent 
the  pilot  from  monitoring  his  flight  instruments,  will  be  reported’. 
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Xraus.  R.  19  59  DI80RIEJITATX0N;  AS  SV.ALCATION  OF  IHS  ETIOLOOlO  F.A0TC8S,. 

(School  of  .-iviacion  Hedicine,  Brooks  AF3,  Te.xas)  Technical  P.ept.  59-90; 

ASTIA  AD-231  542;  Aug.  1939 

SlWlARY:  A  brie:  histcrv  of  the  development  of  instrument  flight  is  presented, 
an.i  the  phys  io  logical  mechanisms  involAred  in  maintaining  aerial  orientation  are 
reviewed.  Each  of  three  subjects  flying  in  F-ICCF  aircraft  completed  transition 
from  VFR  to  IFR  in  an  average  >.ime  of  24,  27,  and  26.5  seconds ,  respec  t  ive  Iv .  Ito 
abnorma'l  changes  in  the  attitude  of  the  aircraft  or  tn  the  flight  path  t<.>ok  place 
during  .the  transition.  An  aircraft  flying  at  10.000  feet  can  «sume  an  attitude 
from  which  recovery  is  impossible  in  as  Little  ci.ne  as  20  seconds  if  the  pilot 
does  not  have  ?  visual  reference,.  The  period  of  time  that  Che  pilot  deliberates 
- — '-from  the  instant  when  he  loses  his  outside  visual'  reference  until  be 

initiates  transition  to  IFR - is  the  critical  factor  in  disorientation'  accidents 

A  jet  aircraft  can  assume  an  attitude  from  which  recovery  is  impossible  while  the 
pilot  is  completely  unaware  chat  a  change  in  attitude  has  occurred.  (ADTSOR) 
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Rraus,  R.  N.  1939  DISORIEJtTATIOJf  IS  FLIC^. 

Aerosoaco  Mod.  30(9) ■.  664-675. 

SU>2‘iA.RY:  A  brief  history  of  the -dove  lopmentof-instruments  flight  has -been  -pre 
sented.  Tne  physiologic  mechanisms  involved  in  maintaining  aerial  orientation 
have  been  reviewed.  Each  of  three  subjects  flying  in  F-lCCF  aircraft  completed 
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tranjicioa  frja  VTX  to  ITX  ia  *a  av«ra^«  tiae  of  24,  27  »r.vi  secoacs.  r«spec> 

tiwljr.  Xo  4S>aorT>*l  C^VIR^S  ia  th<t  actieu>i«  of  th«  iircrxft  or  ia  the  flight 
path  tooh  place  durias  tJ *  crxasitioa.  Aa  aircraft  flviao  at  lO.CCC  feet  caa 
«»»UQM  an  attitude  tro«a  vhich  recovery  is  iapcssihle  ia  as  little  tine  as  2C  sec- 
oeds  if  the  pilot  does  not  have  a  visual  reference.  The  period  of  tise  that  the 
pilot  deliberates  fronj  the  iastaat  vhea  he  loses  his  outside  visual  reference 
oatil  he  iartlates  troasitioa  to  IFR  is  the  critical  factor  ia  disorieatatioa 
aecideaH.  A  jet  aircraft  can  assuae  an  attitude  fro®  vhich  recovery  is  iaposs- 
ihle  vhile  the  pilot  is  completely  unavere  that  a  chan^  ia  attitude  has  occurred. 
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Kraus,  K.  X.  19a;?  SYAIXATIOCC  CF  A  SDtPUS  CttaOLIS  TSST  FOR  YSSTISTIAS 

SEXSrriYlTT.  (?aper,  31st  Annual  Meeting  of  the  Aerospace  Medical  Association 
Aaaericana  Hotel,  3al  JUrbour.  Mioati  seaca,  Fla.,  Msy  S-H,  19o2> 

A3STSCACT:  The  duration  of  the  pcinary  tumias  sensation  resulting  from 
voluntarily  induced  Coriolis  stinulation  ves  aeasured  in  highly  qualified 
•  pilots  and  control  subjects  of  the  soee  a^e  ^roup.  The  stimulation  vas 
presented  repetitively  and  chanjjtes'  in  the  duration  were  studied.  The  role 
of  prolonged  and  intensive  traiaia*  is  considered.  t.Aerosrace  Medicine 
■3l(l0):552-«5.> 
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Kraus,  K.  X.  1941  EAXLX  0I.\CXC:>1S  OF  HTTSCFS  OF  TKS  -lASYKlXTH. 

In  Sergeret,  ed.,  Sscare  and  Survival:  Clinical  and  Sioiogical  Probleas 
ia  Aero  Space  Medicine. 

(Advisory  Grouo  for  Aeronautical  Research  and  U>evelopment,  Paris) 

Al^LFDograph  Xo^  52.  ASTLA  AO  241  SSI. 

ASSTSACT:,  Vhile  no  definite  conclusions  can  be  drove  from  the  cited  case 
presentations,  the  follcving  facts  concerning  hydropS'  of  the  labyrinth  were 
clearly  demons  traced:  (l^  the  hearing  defect  due  to  hydrops  of  the  labyrinth 
eon  be  accurately  differentiated'  fro®  other  types  of  hearing  defects; 

(2)  defective  hearing  is  frequently  observed  before  verti.go'  occurs;  (3)  the 
early  diagnosis  is  of  particular  iaportanct  to  aviation  medicine. 
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Kraus,  X.  X.,  L.  L.  Slliott.  i  $.  V.  Moore  I'Sbl  ST.VPSS  MCSIIIIAriv?;: 

. . FAPSRIThCF  -EX-THF  UXrTTT-  STATIS  '.XIR  ''School  ""orAerospace^>bedicineT^"‘ 

3rooks  AF3,  Texas)  Rent.  41-SS;  .ASTLi  .AD-2e4  441;  July  19ol'  , 

AX5TX,iCT:  This  paper  revievs  results  of  151  stapes  inobiliaation  operations  on 
94  patients.  For  patients  on  who®  followup  data  were,  available,  iaprowaent  tn 
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he^rins  stesaed  to  be  wll  Baincelned  for  a  6-Bonth  period.  Although  it  was  noted 
chat  operations  perforaed  on  both  ears  of  a  patient  tended  to  have  sicdlar  resulti^ 
the  tendency  was  not  statistically  significant.  Finally,  there  was  considerable 
ev^dsnce  that  successful  operations  were  proportionately  higher  in  patients 
requiring  surgery  on  only  one  ear.  A  further  study  is  being  conducted  to  obtain 
additional  followup  inforaation  for  the  entire  sasple.  (ACTBOR) 
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Rraus,  R.  Jf.,  E.  W.  Hoore,  P.  J.  Dowd,  &  R.  L.  Crasser  1961  PARTlClPAnON 
or  THE  VERTICAL  SEXlClROriAR  TAXALS  IS  ADAPTATION  TO  STDt’LATlON  OF  THE 
HORIZONTAL  SEXICIINXLAR  CASALS.  (Paper,  32nd  Annual  Meeting.  Aerospace 
Medical  Assoc.,  2A-27  April  1961,  Chicago.  111.) 

ASSTSACT;  It  is  hypothesised  fron  data  on  the  rapid  adaptation  to  Coriolis 
stisulations  that  adaptation  to  a  sinple  acceleratory  stisulation  of  one  set 
of  canals  is  facilitated  by  sisultaneous  sticulation  of  another  set.  The 
data  to  be  presented  will  coepare  adaptation  to  sisple  acceleratory 
stimulation  of  the  lateral  sesicircular  cmaIs  when  only  these  canals  ate 
stixulated  and  when  they  are  stisulated  siaxl taneously  with  the  vertical  canals. 
Ihese  data  will  contrihcte  to  th.e  specif ications  of  training  regissens  against 
aerial  disorientation.  (Aerosnace  Medicine  32(3): 233,  March  1961) 
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Krieger.  F.J.  1956  A  CASEBOOK  OK  SOVIET  ASTRONAITICS 

,(  The  Rand  Ccrpcration,  Santa  Monica,  Calif.)  RM-1760,  21  June  1956. 
ASTIA  AD-IOS  7*0, 


ASSTRACT:  This  casebook  is  a  preliaiaary  attenpt  at  uncovering  evidence  of 
Soviet  interest  in  the  subject  and  presenting  it  in  a  suitable,  readable  fora 
for  the  edification  of  readers  interested  in  what  the  Russians  are  writing  about 
the  challenging  probleots  of  space  flight. 

This  casebook  ccosists  of  two  principal  sections.  The  first  is  a  four-part 
bibliography  dealinc  ri’’h  the  historical,  scientific,  and  technical  aspects  of 
rxTckeiry  and  estronaurirs.  The  second  is  a  series  of  complete  translations 
frcct  the  Russian  (except  in  three  cases)  of  articles  ai>d  papers  by  various 
authorities  selected  frcoi  a  variety  of  periodicals,  and  arranged  chronologically 
so  that  the  reader  can  appreciate  the  Soviet  technique  in  developing  the  subject 
in  th.e  open  literature  and  becceie  acqisainted  with  sene  of  the  personnel  entrust¬ 
ed  with  the  exposition  of  the  probleais  of  space  flight. 
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Krieger.  F.J.  1957  BEHIND  THE  SPI.TNIKS:  A  SURVEY  OF  SOVIET  SPACE 
SCIENCE.  (The  Rand  Corporation,  Santa  Monica,  California) 

U.S.  Air  Force  Project  Rand  R-311.  3  Nov.  1957:  ASTIA  AD  150  689. 


ABSTRACT:  This  report  is  a  survey  of  Soviet  astronautics  based  entirely  on  the 
open  literature.  It  attespcs  to  uncover  evidence  of  increasing  Soviet  concern 
vith  the  challenging  problems  of  space  fligh|:. 

The  Introduction  to  the  survey  delineates,  briefly,  the  histc-y  of  the  develop- 
Bent  of  astronautics  in  Russia  frcn  the  turn  of  the  century  up  to  the  launching 
of  the  first  artificial  earth  satellite.  It  is  intended  to  provide  the  reader 
with  a  background  of  the  events  that  presaged  Sputnik  I  and  to  acquaint  bin  with 
scae  personnel  entrusted  with  the  exposition  of  the  problems  of  space  flight. 

The  articles  and  papers  that  forts  the  rsain  portion  of  the  survey  are,  for  the 
post  part,  translations  froa  the  Russian.  They  were  written  by  various  author¬ 
ities  on  Soviet  asti.onautics  and  have  been  selected  frots  a  wide  variety  of 
publications . 

The  Bibliography,  which  contains  acre  than  339  itess ,  has  been  divided  info  two 
oarfs  in  order  to  increase  its  value  to  the  reader  as  well  as  the  scholar. 

Part  I  lists  books  and  aonographs  dealing  with  the  historical,  scientific,  and 
technical  aspects  of  rocketry  and  astronautics.  Part  11  contains  references 
drawn  fron  various  Russian  newspapers,  popular  aagasines,  and  serious  technical 
journals. 

Most  of  the  articles  and  papers  in  this  report  appeared  in  Rand  Research  , 
Mesaoranda  RM-1760  and  RM-i922  which  forr.ed  Tarts  I  and  II  of  a  series  entitled 
"A  Ccsebook  on  Soviet  Astronautics”,  dated  June  21,  1956,  and  June  21,  1957 
respectively. 
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Krieger,  F.  J.  1957  A  CASESOCK  CN  SOVIET  ASTRa\AUTlCS:  PART  II. 

(The  RAXD  Corporation,  Santa  Monica,  Calif.) 

RM-1922,  June  21,  1957,  ASTIA  AD  133  013 

ABSTRACT:  A  two-part  bibliography  of  Russian  books  and  periodicals  dealing 
with  various  aspects  of  rocketry  and  astronautics .  In  addition,  this 
study  c.^ntains  a  series  of  cocplete  translations  fron  the  Russian  of  articles 
a.-.d  papers  which  show  the  singleness  of  purpose  in  the  Soviet  space-flight 
prograB.  (Superseded  by  R-311.)  See  Behind  the  Sputniks 
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Krieger.  F.  J.  1958  BEHIKD  THE  SPCTNIKS:  _A  SUR\rEY  OF  SOVIET  SPACE 
SCIENCE.  (Washington:  Public  Affairs  Press,  1958)  ’ 

ABSTRACT:  An  investigation  of  recent  Russian  research  and  ideas  on  such 
matters  as  artificial  satellites,  flight  to  the  moon,  interplanetary  conmuni- 
cations,  biological  aspects  o?  space  travel,  atomic  airplanes,  trips  to  the 
planets,  worldwide  television  broadcasting  from  space  stations,  inter¬ 
continental  rocketry,  and  the  technical  problems  of  cosmic  flight.  This 
report  delineates  the  history  of  the  development  of' astronautics  in  Russia 
from  the  turn  of  the  centuty  up  to  the  launching  of  the  first  artificial 
earth  satellite.  It  shows  how  the  Soviets,  in  their  struggle  for  world 
dominations,  are  applying  their  sledge-hammer  technique  not  only  to 
terrestrial  affairs  but  also  to  tl«e  conquest  of  cosmic  space. 


Krieger,  F.  J.  1958  THE  SOVIET  BALLISTIC  MISSILE  AND  SPACE  FLIGHT 
PROGRAM 

(The  RAND  Corporation,  Santa  Monica,  Calif.)  P-1388,  Juiie  2,  1958 


ABSTRACT;  An  investigation  of  the  Soviet  ballistic  missile  and  space 
flight  program  from  the  organization  of  the  GIRD  (Group  Studying  Reactive 
Motion)  in  1929  ^o  the  present  time.  The  paper  discusses  the  exploitation 
of  the  German  rocket  power-plants  and  guidance  and  control  equipment  after 
World  War  II,  the  upper-atmosphere  research-rocket  program  traced  to  1949, 
the  existence  of  an  official  Soviet  space-flight  program  around  1953,  the 
Soviet  announcement  of  a  successful  test  of  an  ICBM  in  1957,  and  the 
activities  of  the  present  Soviet  program  In  terms  of  the  theoretical 
minimxim-space-f light-velocity  requirements  and  of  the  type  of  missions  to 
be  accomplished. 
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Kric>;or,  F.  J.  1958  SOVIET  PERIODICAL  LITERATL’RZ  ON  ASTRONAUTICS 
(The  RAND  Corporation,  Santa  Monica,  Calif.)  P-1562,  Dec.  1,  1958. 

A1'STR.\CT:  A  discourse  on  the  many  problems  confronting  Western  readers 
in:crestod  in  .Soviet  developments  in  astronautics.  The  Soviet  press  not 
only  i requcr.t ly  misinforms  its  readers,  but  also  ne\'er  presents  facts 
objectively.  T..e  Soviets  prefer  to  publish  their  astronautical  studies 
in  their  own  ripidly  controlled  media.  Tables  presented  list  Soviet 
newspapers,  journals  published  by  the  USSR  .Academy  of  Sciences  and  by 
various  institutes  and  ministries,  and  Soviet  abstract  and  reference  journals 
that  carry  articles  on  or  pertaining  to  astronautics. 
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Kri«ger.  r.  J.  19?S  SOVIET  ASTRONAUTICS 

(The  "UNO  Corporation,  Santa  Honica,  Calif.)  P-1437,  Feb,  24,  1958. 

ABSTRACT:  A  d**»cription  of  the  long  and  active  history  of  Soviet  interest 
in  space  flight  leading  up  to  the  launching  of  Sputniks  1  and  II.  A 
diSvussiou  of  Soviet  technical  and  popular  literature  on  space  flight  is 
included. 
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Krimshteyn.  A.  Ye .  '  I960  ELECTROCARDIOGRAPHIC  CHA.NGES  IN  FLIGOT  PERSONNEL 
LNDER  THE  I.NFLUENCE  OF  FLIGHT  STRAIN 
Voyer-.r.'  J  ■.  t  insK  iv  Zhurna  I  5:  224-227 
See  also:  .’PRS  Trans.  No.  5592 
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R.  is,  C.  1957  SL'tULTANEOCS  MEASUREME.NT  OF  REFUEL^Y  ORGANIZED  PROPRIOCEPTIl’E 
(V'ESTISULAR  A.\D  NECK)  AND  VISUAL  (OPTOKINETir)  NTST-AGMUS  SHOWl.NG  DOMINANCE 
OF  THE  VISUALLY  E\’OKED  RESPONSE. 

Electroencephalography  and  Clinical  Neurcphvsiol .  (Montreal),  9(3):  568 
August  1957 


ABSTRACT: 

After  prior  rotation  of  the  subject  in  a  Barany  chair,  the  head 
alone  was  rotated  through  an  arc  of  ISO*^  frota  left  to  right  and  vice  versa. 

Dif fever.ces  between  both  directions  of  rotation  in  the  araplitude,  frequency, 
and  rate  of  nystagaxis  were  established  in  control  sessions  (a)  with  eyes 
closed,  (b)  with  eyes  open,  and  (c)  in  a  stationary  black  and  white  striped 
drun.  Then  the  cruia  was  rotated  at  various  speeds.  When  the  druna  was  rotating 
in  the  san»e  direction  and  speed  as  the  head  (relative  angular  velocity,  C) 
ttystagr-us  disappeared  entirely.  When  the  head  was  rotated  in  the  opposite 
direction  to  the  drun:,  the  nystagn:us  was  accelerated  by  an  ar'.ount  proper tion.al 
CO,  Che  rate  at  which  stripes  were  •cw'Ving  relative  to  the  subject's,  head.  It 
is  concldded  that  visual  field  controlled  stimulation  dominates-  in  its 
influence  on  the  ocular  nystagmus-  over  the  vestibu.ar  and  neck,  oculomotor 
reflexes,  when  the  rate  of  nystagcxis  produced  by  the  head  and  body  rotation 
alone  is  compared  to  the  race  recorded  when  optokinetic  response  is  added  to 
visual  stimulus. 

2,974 


Kri*,  K  1959  KOHAZCE  SOUCASNEHO  V^YSNYTl'  NYSIACJfU  U  INTRASPINALSICH 
EXPANZIVNICH  LAZl  (TO  THE  PROBLEM  OF  SIMULTANEOUS  OCCURRENCE  OF 
NYSTAGMUS  IN  I.NTRASPINAL  E.XPANS1\^  LESIONS) 

Ceckoslovenska  Otolarvngologie .  8  (6); 
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Kroeger,  W.I.  1952  HIEORETICAL  ASPECTS  OF  CATAPULTIC  DEVICES  (Pltman-Dunn  L*ba. , 
Frankford  Arsenal,  Philadelphia,  Pa.)  29-30  Sept,  1952,  ASTU  AD- 14  355 


ABSTRACT:  A  theoretical  outline  for  the  basic  ballistic  design  of  powder  gas 
operated  personnel  catapults  is  presented  with  specific  applications. 
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Krohn,  Whitteridge,  and  Zuckerman  1941  EFFECT  OF  BLAST  ON  THE 

HEART  AND  HEAD.  (Ministry  Hooe  Security*  Conn.  Civil  Defense  Research] 
RC  249,  August  1941 
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Krohn,  P.  L. ,  D,  Whitteridge  i  S.  Zuckernun  1942  PHYSIOLOGICAL  EFFECTS  OF 
BLAST, 

Lancet  1:252-253,  Feb.  23,  1942. 
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Krotkov,  F.  G.  1959  AVIATSIONNAYA  GIGIYENA  (AVIATION  HYGIENE) 
Vovennava  ^icivena  (Military  Hvgiene)  pp .  319-341 


.ABSTR-ACT:  This  is  a  full  translation  of  Chapter  XII  "Aviatsionnaya  gigiyena" 

(Aviation  hygiene)  of  the  r.ionograph  "Voyennaya  gigiyena"  (Military  hygiene),  by 
F.  G-  Krotkov.  Major  General  of  Medical  Services,  Moskva,  1959,  p.  319-341.  The 
chapter  discusses  in  general  terms  certain  aspects  of  aviation  sickness,  altitude 
sickness  etc.  The  successful  launchings  of  the  three  artificial  earth  satellites 
and  of  the  cosmic  space  rocket  in  the  USSR  which  became  the  tenth  comet  of  the 
solar  system  gave  new  urgency  to  the  solution  of  the  problems  of  space  medicine. 

The  special  properties  of  flights  beyond  terrestrial  atmosphere  in  the  physiologi¬ 
cal  and  hygienic  plan  are  characterized  by  the  influence  of  considerable  accelera¬ 
tions,  weightlessness  and  cosmic  radiation  on  the  organism.  The  crew  of  a  space 
ship  will  experience  6-10  Gs  at  the  end  of  each  p^eriod  of  acceleration  development 
Experir.vnts  conducted  on  a  centrifuge  demonstrated  that  such  accelerations  are 
within  those  which  can  be  tolerated  by  man.  During  the  ascent  of  the  rocket  men 
rust  assume  prone  positions.  After  the  space  ship  leaves  at  atmospheric  boundaries 
and  the  flight  proceeds  by  inertia,  men  will  lose  their  weight  and  %ill  experience 
a  feeling  of  weightlessness  foreign  to  tnem.  According  to  the  Soviet  and  foreign 
researc;'. ,  the  state  of  weightlessness  of  short  duration  (2-3  minutes)  will  not 
cau.so  serious  changes  in  respiration  and  blood  circulation  of  the  experiment 
anir.nls.  Pulse  frequency  which  increases  at  the  start  (from  30  to  240  per 
minute),  drops  in  the  state  of  weightlessness  to  almost  normal.  (CARl) 


896 


2,979 

Ku«nzli,  N.  G.  1950  HOW  FAST?  HOW  HIGH? 

Flvlng.  46(l):34-35-A7-A8,  Jan.  1950. 

ABSTRACT:  At  the  close  of  World  War  11,  Germany  conducted  high-speed  tests 
on  humans  and  animals.  During  an  autopsy  of  Che  animals  after  whirling',  on 
a  centrifuge,  the  scienctists  found  proof  of  what  killed  men  in  high-soeed 
air  craft  spins  and  turns.  The  heart  and  all  vessels  near  the  center  of 
rotation  of  the  animals  except  those  of  the  head  were  devoid  of  blood. 

Death  had  resulted  from  the  total  collapse  of  blood  circulation.  From  this 
initial'  form  of  research,  anti-G  suits  were  developed  to  pro  ect  the  pilot 
up  to  maximum  G  forces  which  would  be  encountered  in  aircraft.  Other  tests 
showed  that  the  pilot  should  crouch  with  every  muscle  tense  in  order  to  resist 
centrifugal  force.  Humans  lying  on  their  backs  could  withstand  centrifugal 
forces  of  15  G  without  suffering  visual  trouble.  Wind  velocity  of  about 
599  m.p.h.  yas  the  threshold  of  human  endurance. 


2,980 


KulouisUi,  J.  1953  >2:DICIXE:  A  .ME'..’  C.\T.-\LYST  OF  MEDlC.iL,  LEG^VL,  A.'n) 
E.NCINEER1NG  ASPECTS  OF  MOTORIST  INJURIES  AND  SAFETY. 

International  Record  of  Medicine  171(9) : 533-537 ,  Sept,  1958. 


2,931 

Kulowski,  J.  1957  ORTHOPEDIC  ASPECTS  OF  .AUTOMOBILE  CRASH  INJLTIIES 
AND  DE.ATHS.  The  J.  of  the  American  Medical  Association  163:230-233 
26  January  1937. 

ABSTRACT:  There  is  a  need  for  better  ways  of  determining  and  maintaining 

the  fitness  of  people  to  drive  automobiles.  The  medical  profession  should 
press  for  application  of  the  facts  of  medicine  and  engineering  to  methods 
of  crash-proofing  motor  vehicles.  The  m.edical  care  available  in  emergencies 
must  be  improved.  .Attention  should  be  directed  not  only  to  the  prevention 
of  fatal  accidents  but  also  to  Le  rehabilitation  of  the  many  people  who 
are  seriously  injured. 


2,982 


Rulowski  .  J.icoo  1933  MOTOR  VEHICLE 
3I0>E;c;-LVNIC.\L  approach.  Police, 


S.AFETY  in  THE  .AGE  OF  SPEED  A.ND  POWER. 
Pp .  33-3o,  May-June  1953 


A 
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Kulowski,  J.  1958  AUTOMOTIVE  CRASH  INJURIES  TO  THE  SPINAL  AND  FEMORAL 
LINTO\GES . 

Am.  J.  Sure.  95:908-913,  June  1958. 


2,984 


Kulowski,  JncoS  1938  FRv\CTURES  OF  THE  ELBO»l  JOLNT.  NEW  CLASSIFICATION  AND 
KOEM’GE.NOLOGIC  GUIDE  TO  MUOR  PITFALLS  OF  DLVGNOSIS  AND  TREATMENT. 

Ti'o  Aroric.in  J.  of  Ruont  ^enoloc.v ,  Radium  Therapy  and  Nuclear  Medicine 
79(4): 692-696,  April  1958 


2,985 


Kulowski,  J.  1959  CRASH  INJURIES 

(Springfield,  Ill.:  Charles  C.  Thomas,  1959) 


2,986 


.\U  1  OVS  SI,  .1  oo 

\,"v: 

vSpr I  io  Id  ,  1 

Card  Nu;.'.nc 


1 9 o 0  CR.\S'.I  INJURIES:  THE  I.N'TEG.RATED  MEDICAL  ASPECTS  OF 
I.N.K’RIES  a::d  deaths 

lino  is;  Charles  C.  Thomas,  Publisher)  Library  of  Congress 
;  59-8499 


•i.lSTk-'.CT:  This  .ook  concains  sections  on  the  following  subjects:  biomechanics 
a:'.d  patho.'.ochanics ;  autopsy  pathology;  clinical  pathology  or  pathological  anatomy 
medical  aspects  ot  prophylaxis  or  prevention;  and  toward  a  united  medical  concept 
and  integrated  report. 


2,987 


Kulowski,  J.  1962  INTERCONNECTED  MOTORIST  I.NJURIES  OF  THE  HIP,  FEMORAL  SHAFT 
AND  '.\NEE .  (In  M.  K.  Cragun,  ed .  ,  The  Fifth  Stapp  .Automot  ive  Crash  and 
Field  D^  .nonstrat  ion  Conference .  Sept .  j^~i6,  1961 )  Pp.  105-124. 


-  898 


2,988 

Kulwicki,  P.  V.  and  G.  Peoples  1962  CONTROLLED  ROTATION  AND  STABILIZATION 
FOR  THE  ORBITAL  WORKER 

(Aerospace  Medical  Division,  6570th  Aerospace  Medical  Research  Labs. 
Wright-Patterson  AFB,  Ohio) 

AMRL  MEMO  P-21,  December  1962 

ABSTRACT:  A  continuously  acting  stabilization  system  for  a  selfn-.aneuver ing 
unit  for  an  orbital  worker  is  discussed.  The  stabilization  is  supplied  by 
two  mementum  wheels  rotating  ur>iformly  in  the  manner  of  gyroscopes.  Since 
a  rotating  wheel  teniis  to  remain  in  its  plane  of  rotation  in  the  absence  of 
e.xternal  forces,  the  capability  for  stablization  is  provided.  Also,  since  a 
rotating  wheel  tends  to  change  its  plane  of  rotation  with  the  application  of 
force  moments,  the  capability  for  controlled  rotation  is  provided. 


2,989 


Kumai, 


T.  1957  SOME  MEASUREMENTS  OF  ACCELERATION, OF  HULL  VIBRATION, 

AND  HUMAN  SENSITIVITY  TO  VIBRATION.  (Kyushu  University,  Japan) 

Reports  of  Research  Institute  for  Applied  Mechanics  5(17):21-26 


2,990 

Kunkle,  E.C.,  P.J.  Maher  Jr;,  A.C.  Lund  (x  D.W.  Lund  IQuo  PRELIMINARY 
STUDIES  OF  THE  EFFECTS  OF  POSITIVE  G  UPON  INDUCING  HEADACHE,  UIDN  TiiE 
PERCEPTION  OF  PAIN,  AND  UPON  VASCUL^LR  HEADACffi  INDUCED  BY  I.NT.RAVENOUS 
HISTAMINE.  (  Aero  Medical  L^6.,  Engineering  Div.,  Wright-Patterson  .AFB, 
Ohio)  Memorandum  Report  No,  TSEAA-695-72 ,  15  November  1966.  ASTIA 
ATI  123  655 

ABSTRACT:  A  slight  reduction  in  the  intensity  of  pain  induced  by  local 
cooling  or  intramuscular  hypertonic  saline  occurs  during  exposure  to  positive 
G  of  3.0  to  4.0  upon  the  hu.nan  centrifuge.  The  basis  for  this  decrease  in 
I>ain  perception  is  incompletely  defined  by  these  few  experiments,  but  the 
time  relations  of  the  phenomenon  suggest  that  the  distraction  accompanying 
centrifugation  is  an  important  and  probably  major  factor. 

Headache  induced  by  intravenous  histamine  is  readily  eliminated  by  eitpt'sure 
to  positive  G  of  3.0  to  3.6.  Correlation  of  this  observation  with  those  of 
earlier  studies  suggests  that  the  effect  is  an  indirect  demonstration  of  a 
decrease  in  intracranial  arterial  pressure  produced  by  positive  G. 


2,991 


Kunkle,  E.  C.,  ?.  J.  Maher  and  D.  W.  Lund  1947 
PAIN  PERCEPTION  AND  HEADACHE  MECHANISMS. 
(Aero  Med.  Lab.,  Wright-Patterson  AFB,  Ohio) 
April  16,  1947. 


HUMAN  CENTRIFUGE  IN  STUDY  OF 
Memo  rept.  TSEAA-695-72A , 
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Kunlilo,  E.  C.,  D.  W.  Lund  P.  J.  Maher  1943  STUDIES  ON  HEADACHE:  ANALYSIS 
OF  VASCULAR  >ai:CHANISMS  IN  llEADACHE  BY  USE  OF  THE  HUMAN  CENTRIFUGE,  WITH 
OBSERVATION  ON  PAIN  PERCEPTION  UNDER  INCREASED  POSITIVE  G. 

Arch.  Neurol.  &  Psvchiat.  60:253-269,  Sepc.  1943: 
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Kuntz,  W.H.  1946  PILOT  ijECTlON  SEAT  TESTS  AT  MITROC  ARMY  AIR  FIELD. 

(Sngng.  Div. ,  AMC,  Wrighc-Patterson  AFB,  Dayton,  Ohio) 

July  1%6.  ASTIA  ATI  43122 


ABSTRACT:  Report  is  given  of  pilot  ejection  seat  tests  conducted  from  an 
F-61B  fighter.  Detailed  description  and  general  remarks  are  given  for  each 
test.  Curves  showing  the  trajectory  of  seat  and  dummy  with  respect  to  the 
test  airplane  after  ejection  are  included.  Still  prints  from  the  motion 
picture  records  of  the  tests  are  given.  It  is  concluded  that  this  pilot 
ejection  seat  is  satisfactory  for  ejecting  a  200-lb  dummy  and  parachute  equip¬ 
ment  from  an  airplane  in  flight  up  to  velocities  of  approximately  290  mph 
LAS  at  12,000  ft  altitude.  Automatic  devices  are  satisfactory  for  releasing 
the  lap  belt  and  the  dummy's  parachute  when  proper  inspection  is  applied. 
Recommendations  are  given  for  future  tests. 


2,994 

Kuntz,  W.H.  1948  THE  DORI'.TEK-333  Pi’Xn:  EJECTION  SEAT. 

(AMC,  Wright-Patterson  AFB,  Dayton,  Ohio)  Technical  Report  F-TR-1191-ND, 
Aug.  1949.  ASTIA  All  27204 


ABSTILACT;  The  Dornier-335  Eject  ion  Seat  was  developed  by  the  Germans,  during 
the  latter  part  of  World  War  II,  to  provide  a  means  of  escape  from  high-speed 
aircrait.  The  seat  is  ejected  from  the  airplane  by  a  piston-type  catapult, 
ut il izing ' compressed  air  stored  in  three  steel  bottles  of  two  liters  capacity 
each,  pressure  of  1707  pounds  per  square  inch.  The  system  produced  an 
ejection  velocity  of  approximately  57.4  feet  per  second  at  maximum  accelera¬ 
tions  of  approximately  25  "G" .  The  seat  has  a  total  vertical  adjustment  of 
2-7/16  inches.  The  seat  back  is  parallel  to  the  ejection  angle,  which  is 
13^  from  vertical. 
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Kuntz,  W.H.  194j>  THE  CORNIER  335  PILOT  BJECTLON  SEAT. 

CLe3o«uf  Co.,  Dayton,  Ohio)  Roport  2-R'OOL,  Bob.  I94S.  fL>riA  ATI  34b20 


A3STRACT:  Tho  Docnier  335  pilot  ejection  soat  was  tsvaluatad  to  deter^iine 
if  tha  syst'im  or  any  faaturea  thareof  mijhc  >a  of  valya  to  the  ’  in 
dave loping  ajaction  seats  as  a  nieans  of  amacganoy  ascapa  from  h  <h  spaad 
aircraft.  Tha  seat  was  ajacted  oy  a  piston  type  cata,.'uLt  utili  ..ng  com¬ 
pressed  ait  as  a  source  of  energy,  and  tha  .>ystam  produced  an  ajoccion 
velocity  of  appro.\imaca ly  57.4  fps  at  nia.siniuin  acca larat  io  vs  of  .ippro.\i..i;ata  ly 
25  g.  Tiia  system  is  desct  ibad  in  detail  ,  including  pa t  tor'iianca  iata  and  a 
comparison  of  Dorniar  335  and  USAF  ajaction  svstams  .  The  compl.-ta  Cornier 
installation  was  studied  to  dacarmrna  tha  ra lat ronsh rp  between  the  various 
components  of  the  system,  and  tne  maasurainents  of  significant  f.'.itures  were 
recorded.  It  was  found  that  there  ace  no  advantages  of  thrs  system  over 
the  present  USAE  ejection  system  utilizing  a  powder  charge  catapult. 
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Kupalov,  P.  S.  .and  M,  .H.  Kliananashvi li »  1360  DIFFERE.NTSIRCOA.N'IYE 

PROSTlLXNSTVEXNY'.ai  USL0VNY:<»  iLiZCRAZIilTELEY  (DiffarenCiaci.on  of 
Conditioned  Space  Stimuli^ 

(Trans,  of  Z.humal  Vvsshav  Narvnov  Dava te  1 'nos ti  (USSR)  1C(3):305- 
3L2,  I960) 

(Office  of  Technical  Services,  Washington,  ,D.C.)  60-41661 


2»997 

Kuznetzov,  A.G. 
SPITNIK  II. 


1953  SOKE  .RESULTS  OF  3I0L0CIC.LL  EZFERIXE.VTS  IN  ROCKETS 
J.  .Aviation  Kad .  29:731-734 


ABSTRACT:  Scientific  research  work  invest igat iag  the  a::;act  ox  space  flight 
upon  living  organisms  has  bean  carried  orv  in  tha'Soviat  Union  since  1949. 
Penetration  of  the  upper  air  layers  by  animal:?  is  achieved  witii  the  I'ielp  of 
rocitefs.  The  fi'sc  thing  wa.s  to  place  the  animals  in  specially  equipped  in.d 
hermetically-sealed  cabins  which  were  supplied  with  an  lir-conuitioning  sv.item 
allowing  to  keep  up  the  gas  composition  of  the  air.  the  temper  ature ,  and  iiumid- 
ity  at  the  required  level  so  as  to  make  the  normal  vital  activity  ox  the  orgam 
possiole.  The  ne.tt  cask  was  to  find  out  the  pos.sijility  of  separation  from  tile 
rocket,  with  the  help  of  a  catapult,  with  a  subsequent  de.?tent  .:>f  the  animals  bv 
parac'nuce.  The  third  stage  of  tne  e-\peri:ients  was  started  in  L.'^33.  The  launch¬ 
ing  of  animals  into  space  with  Che  help  of  rockets  wa.s  effectw . at  the  heigh:  ox 

473  (294  miles).  Changes  noticed  in  the  physiological  func c ion.s  of  C;ie  ani:iul 
were  brought  about  by  the  sudden  effect  upon  the  latter  or  external  irrit.i.ncs; 
acceleration,  noise  and  vibration  which  appeared  at  the  start  .i.id  continued  wnen 
Che  rocket  was  placed  in  orbit .  The  return  to  normal  .'f  the  blood  circulatv.on 
and  breathing  during  the  zero-gravity  state,  when  the  Sputnik  is  in  orbit,  seeirs 
to  prove  chat  this  factor  caused  no  considerable  changes  nor  any  stable  changes 
in  Che  physiological  functions  of  Che  animal. 


2^999 


C.  H.  and  A.  H.  $coU  IS57  G  TCLS&XiCS  IS  P6U?i&TSS.  I.  CKCOKSCIOCS^ 
ESI?  I.>OIST. 

(U*  S*  Sa.val  Ai.c  D«v«Iopmeac  Ct:r.»  Johnavilla,  ?3.>  XflJX  3tt  5717,  It 

1957.  .IJTU  AJ?  136  65.5 

$«;«»  also  J.  Avia.  Mijd .' 29(6) :  413-421..  Jun«  1^56.. 

A5il'X^CT:  la  i:na  scudy  unana<iacl'!«iCi2«<i  ntonkeya  wets  oijs^rv'ed  by  rwiana  af  bedi 
a  n:iavia  ar;d  Cclufviaiaa  camera  dxjxiag  ceatritu^e  ruca  of  from  2.6  to  '13.  |6 
noaislve  G  (acccleracive  force)  for  ^rioda  up  to  three  mioiitea.  Art  end  point 
•*-as  found  which  served  to  separate  the  iaitial  period  of  activity  from  th^t 
'...iich  occurred  later  during  the  cun.  The  curve  resulting  from  the  plot  of  end 
points  w:th  respect  to  ma.aimun  G  was  compared  with  the  humaa  tolerance  curve 
with  respect  to  unconsciousness.  The  results  are  discussed  in  terms  of  a 
oegianing  in  the  systematic  correlation  of  animals  'ind  human  experimentation. 


2^999 


lydd «  G.h.  *  R.L.  Fenichel 

i,.’..  er,  19o6  Tieetiug  or 
.-.arch  2e-2o)  ' 


19  56  EM?  FOIhT  V.dS.lAIId’W  .UT  a\\-6TAL.T  ACCELEiLiriGN 
Aero  Medical  Asscciatton^  itatler  ilotelv  'wash ingtoa> 


.'i  iiTil'.dT:  'dnanesthet  iaed  ij!on's.eys  have  oeen  observed  on  the  6- foot  ,  ceacricu.je 
.it  i.ro;:i  2  CO  lo  G,  and  an  end  poi.nt  tor  unconsc rousness  hjs  been  observed.  This 
e:;c  poi.i'iC  has  been  described  os  the  oegtn;’L;;g  or  a  period  of  inactivity  on 
p-,. •sconce  which  seoarates  periods  or  accivrty  on  the  part  of  the  animals  Fur-^ 
thcr  observations  are  reported  at  this  time  in  which  the  e.^p-er i.meccal  procedure 
has  .V'cn  altered  to  indicate  some  of  the  variation  to  be  e.'tpeoted..  'The  an.t.mala 
;iaye  been  given  multiple  runs  of  varying  duration  at  constant  G  separated  by  5^ 
m-tnute  rest  periods  and  the  occurrence  of  the  end  point  'has  been  observed.  Tha 
e'wratlon  of  the  first  run  was  30  seconds  and  succeeding  tuns  were  increased  by 
i.'o re::;ents  of  30  seconds.  The  experiments  indicate  that  the  animals  withstood. 
ti;e  initial  run  much  better  than  .any  of  those  c'nat  followed.  The  differences 
oet'.'.'een  tl.e  times  of  occurrences  of  the  end  points  in  the  later  runs  were  de^ 
creased  indicating  that  there  is  some  adaptation  and  the  resistance  of  the 
ani:;:al  is  not  improved  under  these  conditions.  Aviat  ion  Med  ■  29{y)  i299y 

Xaren  1956) 
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ivdd,  G.,  Fenichel,  a  A.  Crosbie  1956  tlEIaXTICKSHl?  3ETVEEM  ME-XM  FSESSTctE 
.■VA'D  G'TIX£  7ATTE6U  OtJKXMG  POSITIVE  ACCELEIWTIOM  Fed .  Proc .  .  17(1.  pc..  I); 

91,  March  1936 

A3ST9.ACT:  Onanes checised  inon'ieys  were  subjected  to  increasing  accelerations  from 

1.5  to  12  g  in_  order_tto  jJat:ermine.___!:he  _relations.h.ip  between  the  mean  arterial - 


curv«  shir-e  .'i  ch*  i;.'7li<e'i  i  tiT.ii  7^t I v-a  Vju “,  i  ,■>“>  jf  tTr^ia 

cJLrvsii  7r^3»uc'£3  irsi  iccx*  r  J. :  U’tt  sit  C.  t™:  i  r’/i'.s  r<;-.-'t*-i’.<i  t'-it  sir^I* 

ttmi  ccKstant  ii««scrib<'i  c'^'i  icc* IrftJtt c-j.: •.-« :j .  vhtle  t^■^  tiTvi  c,?ci:Jt-t.<  tj-r 
*rc«riat  ynissur*  V<eca3T«e  sbort^r  ij  t'-se  i:a.\f:!c.-n  5  vets  i.rcr'esiss’i,  Z'-'t 

'lif'riatiO'n,  ■?£■  the  ytvssuJT'e  curves  fevm  c>-^  si.3!7’.<  <'.v7v^c<e“ tis.!  terx  is  ittrii-tii 
C®  <±a3t^ic)j  ix  th.'*  ci reflate rr  SYiC<£3i^ 


3.001 

3l>dd.  O.St.  ot  A.X-,  Stoll  I'JJS  G  T'0L£5JC.C5  3  ?SLl>uriS  *  I.  IIISCOISCIOCSI.ISS 
e:s3?  ?0I-\T  - 

J.  Avi-t:  X--j.  19(t‘);4.lJ~-u:i.  Gurv  l-iJSs 

S<«  vilso  (yw-Ss  ILiVil  Air  Ck-vx:  LOC!ntiLtt  Coxtxrrs  3o^Jisvl  lli- .  ?Ss> 

3UGC  MA  5717,  ll  Dec,,  LA57. 


ASSTS-VCT:  llTsin^stiSset ia^d  sicr-Ai-is  wr>£  o rsfr'/od  d-ri,x<i'  00 x: r i :v 
2,S  to  15.0  TCiiciv*  G  tor  y^rtods  uo  to  i  rir.utos,  Ar  ■fid  ooi 
wfeich  sorv«s  to  Sxrpeirit'i  t5i<  ijii:i.il  rxriod  o:  d.-tivity  ffOi:;  ;7 
ldCi*r  ciurias  c5i<«  roc,  tc  yrovid^s  d  oorvifrtdxt  medrs  tor  iiwa- 
«£t«-ct  of  th'«e  iatcial  rAt<  of  d^ylicAtioc  o:  G  oa  cl'je  toloroooo 
rwdu.ltin5j  from  ti<  yloc  of  c?t><  ^ad  ?ciats  vitit  roso<eot  So  T.s\i:r,\ 
from  Cist  Otts^t  of  G  ?<irAlt<ls  ch^  iun^a  tolirsrto  Odr.-<  vitli  ro 
ciouar^ss  s  «iSt ioltdlsniect  o*  a  wastAat  ro lot  ioasai,?  t«etvoo 

oottsc itcc<s  ti^e  £i«t  st«?  ia  ti-e  »ysc<WAtic  oorrolAtioa  ot  Aat: 
«;s7«irtnwat  At  loa , 


.'ia:  v-AS  ti 


At  vcica 
:  i.jit  ia^ 


ooo-rr^d 


0  t  i.Ti£  ,  rao  oorve 
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iilydd,  G.,  H... 5.,  L..  Foaichol,  i  X.,  J-  Crost'.j;  l-*5f  G  I’OLZl^O'Gd  lli.  fiLl>'AldS. 

ir.  GssiAVdGTiGiss  GCi  Tiz  zzLAiiC£;s:i:;  Go  c.dx'GriG  752SSv3ii:.  -dvo:  i::g  zg^:.': 

irUl^ITiG  sACCZl.Z.\.;rEGf;.  CTidVil  Ait  Oovol-'^xoat  Gtt.,  Joiasvtllx;,  7a./  :vCC- 
?l<i-5'?G5i  .ASTL\  -U'lGo  557 


.ASSZSLiCX;  Gosys  isOas  !1.avo  o-t-or.  xodo  » txuLt  i''*^oo  >  ly  o:  t.'o  oooorriasTi  .■';  ax 
oi^d:  7>.'iat  of  uuaoop so xous.-'oss  iod  oitot’-d  otossoro  ix  Taos.i  xcaio;.>  d:.ri.a,^ 
ooatritu^At  ioe ,  XTio  dutd  ioitodto  t’iAt  t'o  oArottd  oross-ro  ;s  ■.oilo.iaoio- 
iaitidlly  oy  A.xocoovor  vr  toi  ^iws  riso  to  a  :;os'.:tVY  vavo  of  orissorc  t.'At  is 
wtll  ccerdiaAtod  vatb  t.::o  oasot  of  txa.toattAl  G-  “0 1  ■.ovta,^  tbts.  toofe  is  1 
■ob.iso  ot— 7ro s so r-o  dr-o.-  tOAt  osa  5<t  d«sotio.ed.  ry  a  sia.jli  tuxti  ooajtAtt  vattit 
YArios  with  Q.  Vr-i  OAtA  iadioAt'Y  tb-At  t.ao  oad  ootr-t  oocors  a:  a  ooostAtt  tiro 
following  this  OAOurroroo  of  tbo  orossor;  x.tai:m-o'.  xad  tboroforo  i>  tolAtod  to” 
tii.<<  sl.^-?o  of  tbo  blood  orossoro  OArvo  ,  st.i^'if tOAO.oi  of  tots  oosor-iAtioa  vttb. 

rvs^oct  to  tb.«  olwVd  soooly  ts  diSOASSod,  GAiTiCA^ 
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3?y«£i.  v.H.  C  ?.  Cr_i^  5ICs^\rELLm.  S^V*1j(J?>SXT  AXD  STOJY  ’i.*irH;  LETISS. 

sxFCixT  ccw:z:c;i:x;  li?£  suffcct  systex 

(j.S.  Xivji  Air  icsmeat  Ceaier,  Jchzisvill*,  ?a.)  XA2C-WA-L6C01,  J*n.  6,  1%(X 
AST1L\  A2  IJ,: 


A35rA.\»rr:  r~’rcrt  i^SH:ri5^<s  vork  ia  pr^^reis  ia  tJs«  cevel^poeat  of  *  facility 

v^,icJi  vill  allC'/  rh<r  iimclaiioa  of  th*  xsti.eT.t  cooiiciocis  of  the  life  cell  of 
the  hios~itcllite  aad  to  yroviie  for  the  retaholic  re^r-ito^ents  of  the  aaiakul. 
Acconr.;?! iihaoat  of  these  objectives  vill  peraic  the  sroiy  of  the  aciaal  uader  the 
silailite-i  coacitioas,  eotcestia^  aero  gravity .  rhe  eaviroasaeatal  siaulatioa  is 
detailed,  iacladia^  the  siaulstioa  of  the  capsule  coroditiv'as ,  ,the  carhoa  dioxide 
ahsorher,  circulatioc  ?«a?,  oxv-^ea  supply  aad  data  recordiaig- 


3. OCA 


,  i  -I*,'-,  lic.'ier.: 

Air  rc.c:cp:rer 
,U  15' 


1  I-':'  cl.'iA'iZ,  AX3  STIIJY  VI7H;  LZmS 

L~I  <V?r.'A:  <YYTIX 

jeater.  Johasville.  XATC-X-i-LtCCr,  14»y  2C.  l$d£l 


-.-•tTperature 
1  as  ice  the  e 


lie  aupperi  systea 
al  coaceraia^  the  c 
rol  aad  feeci^  of 


for  the  bioprohe  aad  its  ccsrpeneats  is  discussed 

irculatiag  ?u3tp,  the  aaiaol  capsules, 

the  aaiiuls.  liOta  is  givea  for  a  14-siay  rua 


3,005 


Xydd.  V.  a-.  S.  L.'  Feaichel,  &  5.  d.  Crosoie 
?ltZdol'AI  A:3  £113  FCTC  SGlCCd  ACCilZAATICK 
f;ey-:.  l-i.'.' 


rtd  XSlATIdDCSSI?  CF  CASCTID 
J.  Arrl>  Fhvsiol.  15<,5) :  9C3-^C^, 


A.idT31Ad!rr  5  cnuliiae-ous  observat ioas  have  beea  aitde  of  the  oocurreace  of  aa  ead 


la  raesus  moajieys  duriag 


■'ci~:  o:  aacoasciousaess  aad  carotid  blood  press.- 

positive  icee  lerat  le-a.  Ihe  data  ladioate  that  tr.  carotid  pressure  is  iafluenced 
i.ei:iall'>  ry  a  aaaec'eer  vfeioh  gives  rise  to  a  positive  va\e  of  pressure  that  is 
vei:  cecrdir-uted  vith  the  oaset  of  taageatial  acceleratioa.  vfeile  positive 
ai  oe .  e  rat  ■- ca  is  at  a  very  .ov  level.  Folloviag  this,  there  is  a  pressure  droi 


ta.at  caa  re  descrired  by  a  tire  ooastaat .  that  is.  a  fuactioa  of 
cata  .adicate  that  the  ead  poiat  occurs  after  a  ocastaat  laterval  follcviac  the 


peas  g. 


c  -..rve  .  r.'.e  s  i.ga  i :  1 1  aace 

discussed.  AlThCSd  .> 


le  s.ope  ot 
:is  ctservatioa  vtth  resrect 


the  b.cod  pressure 
to  blood  Supply  is 
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Goorj;.-*  H.,  Richard  L.  Fenlchcl  &  Richard  J.  Croshie  15-  3 
R£L.\TlCNRh:i?  C7  C\R0T1D  PRZS51R7  AXD  DO  PODCT  XRDCG  ACCILZRATICN 
J.  Ar-r^l.  rhysi--'!.  15(5)  :903-9C6 .  March  19c0. 

AR7rR.\CT:  Sir^iltaneous  chserN'aticns  have  boon  -ade  at  the  occurrence  of 
an  end  point  of  unconscicsusness  and  carotid  ricod  pressure  in  rhesus 
ronheys  during;  positive  acceleration.  The  data  indicate  that  the  carotid 
pressure  is  influenced  initially  by  a  maneuver  which  gives  rise  to  a 
positive  wave  of  pressure  that  is  well  coordinated  with  the  onset  of 
tangential  acceleration,  while  positive  acceleration  is  at  a  ery  low 
level.  Following  this,  there  is  a  pressure  drop  that  can  he  escribed 
by  a  tire  constant,  that  is,  a  function  of  peak  g.  The  data  .ndicatc  tl at 
the  end  point  occurs  after  a  constant  interval  following  the  -ressure 
cininur  and  is  therefore  related  to  the  slope  of  the  blood  pressure  curve. 

The  srgnif ioance  of  this  observation  with  respect  to  blood  surply  is  discussed. 
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Rydd.  G.  H.  and  K.  L.  Cappel  1961  LIFT  Sn»P0.RT  IX  TXT  SMALL  SPACE 
'  BIOPRCoE. 

Aerospace  M-edicine  3C(3):23S,  March  1961. 


.ASSTR-^CT:  Space  bioprobes  of  various  types  accoroodating  snail  anirals 
remain  an  irportant  rcans  of  investigating  the  effects  of  the  space  environ- 
rent  on  biological  specinens  .  Successful  operation  of  life  su-'oort  systess 
for  prolonged  periods  would  lead  naturally  to  an  investigation  of  the 
physiological  and  be'-avioral  problens  associated  with  prolonged  trips  into 
space  such  as  the  biological  specimens  and  studies  of  the  effects  of  zero 
gravity  on  behavior.  Over  the  past  few  years  the  .Aviation  Medical  .Acceleration 
laboratory,  together  with  the  Franklin  Institute  laboratories .  ha\'e  in\'esti- 
gated  many  of  the  problems  associated  with  tre  design  c:  small  animal  bioprobes 
Tsing  a  simulated  system,  animals  h.^\'e  been  subjected  to  the  environmental 
conditions  cf  a  proposed  bioprobe  for  as  long  as  15  days.  Observ'at ion's 
made  during  such  tests  will  be  discussed  together  with  their  significance 
in  bioprobes . 
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Rydd.  C.  H.,  R.  L. 
RZL.An:-\”hi?s 

ACc.i.lai..*w\T  i  ^  >X 


Fenichcl  and  R.  J.  Crosbie 
BETu-IX  HTMVX  ACCELER.ATICX 
P.5ITZR2C. 


1962  CS5ERV.ATICXS  OX  THE 
EXD  PCIXTS  .AXO  THE  CEXTRIFDGE 


_(r*S^.XavaI  AirL_2cvelopment  Centeg,_Johnsville,^a^) _ X.A2>C->^-6146; 

6  Feb.  licT;  A-TLA  .AD  2~3  313 


(Paper,  33rd  ..nnual  Meeting  Aerosrace  Med.  Assoc.,  Atlantic  Ciev,  N.  J 
11  April  IrcLl. 


» 


.AFSTR-ACT:  Nine 
ing  to  a  (posit 


hu-an  subjects  were  centrifuged  on  th<e  50-foot  centrifuge  accord- 
•.v>  acceleration  pattern  similar  to  one  used  previously  with 


.  905 


/ 


=or.keys.  A  total  of  79  nins  was  raade  which  yielded  14  end  points  for  peripheral 
light  loss  and  ur.consciousness .  Analysis  of  the  records  showed  that  only  one 
of  the  end  points  occurred  later  than  15  seconds  and  a  cinematographic  record 
cade  during  the  runs  showed  that  the  subjects  strained  hardest  during  the 
initial  period  , of  the  rin»  whether  or  not  an  end  point  wes  reached.  Accordingly, 
the  hypothesis  is  advanced  that  the  occurrence  of  an  end  point  ir-  dependent 
upon  t^'.e  time  derivative  of  the  onset  acceleration  for  g  forces  that  rise  to 
a  maximum  in  approximately  6  seconds  and  less.  Since  the  tine  course  of  the  fall 
in  blood  pressure  can  also  be  taeasured,  a  more  rigorous  treatment  of  the  effects 
of  positive  acceleration  is  thus  made  possible.  (Aerospace  Xedicine  33(3): 542, 
y^rch .  1962) 
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Kylstre.  J..  195-:.  FJiGISTRATIE  \TRSM;LLE>;oEN  MET  EEHULP  V.AiC  HZT 

ZGh.  U.  Z7FECT  (REGIS rR.-VT ION  OF  ACCELERATIONS  EY  XEA-NS  0?  THE  SO- 
C.r_lED  U.  EFFECT 

..ere  me  dice  .^0:0.  (Soes.erberg ,  Netherlands)  3:  271-275-  1954.  In 

Dutch  with  English  summary  (p.  275) 

.kDST.V.OT:  .4  description  is  given  of  a  simple  method  of  registering  small 

linear  and  rotatory  acce lerat ions .  Its  use  in  bal 1 istograph ic  tests  and 
its  technical  applications  are  discussed.  Analogies  with  the  mechanism  of 
the  vestibular  apparatus  are  shown. 
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.•I'lstra,  J.'  195o  REGriT.N.\TI0N  OF  ACCELER.4TI0N  3Y  XLaNS  OF  U-EFFECT 

Nedcrl .  ti  dschr.  ccncesk.  100:  911-914,  March  31,  1956 
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Fylstra,  J.  195  7  T;:E  USE  0? 
Aero-edtcc  ;Soesterberg) 


U-EFFECT  IN  PHYS lOLCGIC-AL  RESEARCH: 
Spec.  Ed.  1956  (1957).  Pp.  159-170. 


MEASLIU 


U.  *  I 

accel erc- 


A  description  is  presented  of  the 
t.r  v.-.icn  can  detect  vibrations  in 


design  for  a  simple,  highly  sensitive 
the  range  of  less  than  1  up  to 
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30C0  c.p.s.  and  acc«’.eri:ior.  forces  as  low  as  .01  g.  The  principle  employed  is 
the  so-called  L-effect  --  the  appearance  of  eleccropotentials  in  a  non-tr.etallic 
tube  tilled  vi:h  rercurv  in  diluted  sulturic  acid,  whenever  sasall  accelerations 
Ire  directed  along  the  longitudinal  axis  of  the  systea.  Applications  of  such 
apparatus  to  study  of  the  heart  action,  blood  pressure,  circulation,  and  action 
are  illustrated.  Phenoaena  siailar  to  the  I'-etfect  aay  exist  in  nature  in  the 
semicircular  car-ils  of  the  vestibular  systea. 
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Kylstru,  J.  1957  THE  ISE  CF  l-ETFECr  IH  PUYS10LCGI2AL  RESEARCH:  HEASLRZHI.ST 

OF  ACCELERATION.  Actas  Dertro.  Sefelograf.  ^Madrid)  43(3) :  159-170,  >Ur.  1957 
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Ubo«ky,  A.  ms  INSTRUCTIONS  FOR  UPKEEP  ANU  OPERATION  OF  THE  H.G.  MARK  i 

CATAPULT  AXD  ARRESTING  GEAR  (Naval  Aircraft  Factory.  Philadelphia,  Pa.) 
Kept.  no.  M-4640;  22  April  1948;  ASTU  AO- 103  436 
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Lachaann,  J.,  F.  Bergaann  6  M.  Mon.nier  1958  CENTRAL  NYSTAGMIC  ELIC 
SriNLTATION  OF  THE  MESO-DIENCEPHALON  IN  THE  RABBIT. 

Am.  J.  Phvsiol.  193(2) :32S-334. 


ABSTRACT:  Uailaceral  sciailation  at  high  frequencies  (20-50cps)  of  a  circum¬ 
scribed,  aeso-diencephalic  area,  including  the  reticular  formation  medial  to  the 
nue’eus  reticularis  thalaai  and  geniculate  bodies  in  rabbit’s  orain,  produces  a 
'central  nystagmus'  with  its  fast  component  usually  directed  towards  the  con¬ 
tralateral  side.  The  reaction  is  tentatively  explained  as  the  result  of  a 
pri-mary  inhibition  of  the  tonic  innervation  of  the  ipsilateral  ausculus  rectus 
iaternus  and  of  the  contralateral  rectus  extemus  of  the  eyes.  The  relationship 
between  this  higher  nystagmogenic  area  in  the  sieso-diencephalon  and  the  elemen¬ 
tary  three-neuron  reflex  arc  of  the  cystageous  is  discussed. 


3,015 

Lachaann,  J.,  F.  Bergmann,  J.  Veinman  4  A.  Weiner  1953  CENTRAL  NYSTAaOS.  II 
RELATlOiNSIZ®  3ETVFSN  CENTR.\L  AXD  LABYRINTHINE  XYSTAOa’S. 

An.  J.  Phvsiol.  195(2) ;267-270. 

ABSTRACT:  Rotation  of  a  rabbit  influences  the  'central'  nystagaus,  provoked 
by  electrical  sti.nulation  of  a  nystagmogenic  area  in  the  aesodiencephalon,  in 
opposite  sense  during  the  acceleratory  and  deceleratory  period,  respectively. 
Nystagmic  movements,  produced  by  sioxxltaneous  central  and  labyrinthine  stimulation, 
show  enhancement,  when  th«.y  possess  identical  direction,  and  suppression,,  when 
their  directions  are  opposite.  The  same  rule  applies  to  superposition  of  central 
and  caloric  n  stagmus,  the  latter  resulting  from  temperature  changes  near  the 
tympanic  membrane.  When  electrical  stimulation  is  stopped,  central  nystagsxis 
often  increases  its  frequency  for  a  short  period. 
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Ltffercy,  R.  £.,  &  R.  Graetzer  1957  A  STRAIN  GAUGE  METHOD  OF  MEASURING  WIND- 
BLAST  ON  FLIGHT  HEADGEAR. 

(Wright  Air  Davelopcaent  Division,  Wright-Patterson  AFB,  Ohio).  UADD  TR 
57-204;  ASTIA  AD  118  169. 

ABSTRACT:  The  headgear,  such  as  heloecs,  oxygen  masks,  etc.,  worn  by  pilots 
must  be  able  to  withstand  the  windblast  conditions  encountered  during  emergency 
ejection  from  a  sieving  aircraft.  During  the  course  of  the  tests  herein  described, 
strain  gauges  were  used  to  measure  the  forces  exerted  by  the  windblast.  When 
plotted,  the  data  obtained  gave  qualitatively  consistent  graphs  and  when  corre¬ 
lated  with  high  speed  siocion  pictures  of  the  test  runs,  indicat  d  this  siethod 
of  instrumentation  to  be  a  feasible  means  for  windblast  force  iteasurements. 
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Laidlaw,  W.  R.  ■  19o'.  THE  SDfdlATIO.N  OF  LOW  ALTITUDE  FLIGHT  UTILIZLNG  A  LIHEAR 

HUMAN  ACCELER.ATOR.  (Paper,  Panel  on  Acceleration  Stress  or  the  Arced  Forces 
NRC  Coiaaittee  on  3io-Ast  ronaut  ics ,  6-11  March  19ol,  N.ASA  Ar.es  Research  Ctr., 
Moffett  Field,  Calif.) 
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Lalli,  G.  1961  I.NFLUENCE  OF  SIGNIFICANT  POSITIVE  ACCELERATIONS  ON  THE  ACTIVITY 
OF  SO.HE  ENZYMES  IN  .RAT  SERUM. 

Rev.  Med.  Aero  (Paris)  2:30-33,  Dec.  1961  (France) 
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Lalli,  G.  1962  SULL ' INFLL’ENZA  ESERCITATA  DA  NOTEVOLI 
SU  ALCUNE  ATTIVIT.A  E.N2IMATICKE  SIERICHE  NEL  R.ATTO 
POSITIVE  .ACCELERATIONS  ON  SOME  SERu'M  ENZYME  ACT IV 
Rivista  ci  mecicina  Jercnautica  e  st>a2ra,.e  (Roma) ,  .3 
June  1962.  In  Italian,  with  English  succnary  (?. 


ACCELE.RALIONI  POSITIVE 
(ON  THE  EFFECT  OF  HIGH 
ITIES  IN  THE  RAT) 

(2):  234-24..  April- 
2c0) 


ABSTRACT:  The  following  ser’ua  enrytses  were  determined  in  rats  surviving  twenty- 
four  hours  of  exposure  to  positive  accelerations  of  high  intensity,  long  duration, 
and  capable  of  producing  instantaneous  death  Mortality  rate  as  high  as  30L). 
glutamic  oxalacetic  and  glutamic  pyruvic  transaminase ;  aldolase;  lactic,  malic, 
sorbitol,  and  isocitric  dehydrogenase;  acid  and  a.kaline  phosphotase,  and 
ceruloplasmin.  The  most  significant  increases,  as  compared  with  control 
animals,  were  found  in  transaminases ,  especially  glutamic  oxalacetic  transaminase, 
and  in  aldolase.  These  charuies  were  inconsistent. 
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G.  &  G.  Paolucci  1963  BEHAVIOR  OP  VARIOUS  SERUM  ENZYMES  IN  THE  RAT  IN 
RELATION  TO  THE  ANATOMD PATHOLOGICAL  LESIONS  PRODUCED  BY  TRANSVERSE  ACCELERA¬ 
TIONS  OF  GREAT  INTENSITY  AND  VERY  SHORT  DURATION. 

Riv.  Med,  Aero  26:26-57,  Jan. -Mar.  1963  (Italy) 


3,021 

Lamb,  L.E.  1959  FIRST  INTERNATIONAL  SYMPOSIUM  ON  CARDIOLOGY  IN  AVIATION  CONDUCTED 
AT  THE  SCHOOL  OF  AVIATION  MEDICINE,  12-13  NOVEMBER  1959  (School  of  Aviation 
Medicine,  Brooks  AFB,  Texas)  ASTIA  AD-244  389 

CONTENTS : 

Aerospace  flight  and  the  normal  cardiovascular  system 

Influence  of  aerospace  flight  on  the  normal  cardiovascular  system- 
stresses  and  effects 
Cardiovascular  techniques 
Phonocardiography 

Current  status  of  vectorcardiography 

Tolenetering  phsiological  responses  during  experime..tal  flights 
Cardiovascular  disorders  in  aircrew  personnel 

Pathologic  findings  in  the  cardiovascular  system  of  military  f^ng 
personnel, 

The  cardiovascular  system  of  the  aging  pilot 
The  problem  of  loss  of  consc iousnesss  in  flying  personnel 
The  oroblem  of  elevated  blood  pressure  or  hypertension  in  the  pilot 
Cardiovascular  diseases  in  the  flying  population 
Electrocardiographic  studies 

Royal  Canadian  Air  Force  experiences  in  electrocardiographic 
evalua  t ion 

The  prognostic  implications  of  the  electrocardiogram 
Electrocardiographic  findir^gs  in  67,375  asymptomatic  individuals 
Limits  of  cardiovascular  normality  for  flying 
The  national  program  for  study  of  cardiovascular  disease 


3,022 

Lamb.  L.E.  1959  MEDICAL  ASPECTS  OF  1NTERDYNAM3C  ADAPTATION  IN  SPACE 
FLIGHT.  J.  .Aviation  Med..  30(3)  :  158- 160 


.ABST.RACT:  The  astronaut's  journey  irtto-  space  will  require  a  series  of  adaptations 
to  multiple  sequential  changes  in  environmental  circumstances.  These  adaptations 
will  involve  an  inter-relationship  of  more  than  one  biological  stress  and  more 
than  one  organ  system.  The  ability  to  make  sequential  adaptations  to  a  variety 
of  different  biological  stresses  is  greatly  influenced  by  individual  characteris¬ 
tics. 
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Laab ,  L.  E.,  H.  C.  Green,  J.  J.  Combs,  S.  A.  Cheeseman,  &  J.  Hononond  1960 

INCIDENCE  OF  LOSS  OP  CONSCIOUSNESS  IN  1,980  AIR  FORCE  PERSONNEL  (School  of 
Aerospace  Medicine,  Brooks  AFB,  Texas)  Rept .  61-6,  Occ.  1960 
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Lamb,  L.  E.  1960  INFLUENCE  CMP  AEROSPACE  FLIGHT  ON  THE  NORMAL  CARDIO¬ 
VASCULAR  SYSTEM:  STRESSES  AND  EFFECTS 
Am.  J.  Cardiol.  6(1): 8- 18,  July  1960 


ABSTRACT:  The  mechanics  of  the  adjustments  and  alterations  of  cardiovascular 
functions  in  response  to  flight  stresses  such  as  hypoxia,  explosive  decom¬ 
pression  or  acute  anoxia,  positive  pressure  breathi.ig,  relative  immobility, 
acceleration,  decreased  barometric  pressure,  and  weightlessness  are  discuss¬ 
ed.  Consideration  is  also  given  ^o  measures  of  counteracting  the  effects  of 
these  stresses,  such  as  the  adainiVtration  of  100  per  cent  oxygen,  the 
use  of  pressure  suits  and  helmets,  assumption  of  the  transverse  position 
by  the  pilot,  the  creation  of  an  artificial  g  force  during  the  weightless 
period,  and  constant  stimulation  of  the  circulatory  system  with  forces 
comparable  to  1  g  as  normally  encountered  at  ground  level. 
space  Medicine  31(10): 874,  October  1960)  ^ 


3,-25 

Lamb,  L.  E.  and  J.  Roman  '  1961  THE  HEAD-DOWN  TILT  AND  ADAPTABILITY 

FOR  AEROSPACE  FLIGHT 

.Aerospace  Medicine  32(6) :  473-486 ,  June  1961. 


SUMMARY:  1.  A  study  of  224  subjects  with  feet  down  (+1  g) ,  horizontal 

(tranverse  g) ,  and  45-degree  head-down  tilt,  ( —  0.7  g)  in  the  laboratory  on  ' 
a  standard  tilt  table  was  carried  out. 

2.  Marked  changes  in  heart  rate  wfere  noted  by  using  this  simple 
laboratory  tool.  The  changes  in  heart  rate  were  frequently  associated  with 
striking  cardiac  arrhythmias.  Despite  arrhythmias  of  the  magnitude  of  s’nus 
arrest  with  idioventricular  rhythm,  no  examples  of  significant  circulatory 
disturbance  were  encountered  during  a  one-minute  period  of  head-down  tilting. 

3.  The  subjects  studied  ranged  from  20  to  45  years  of  age.  Age  did 
not  appear  to  be  a  significant  factor  influencing  the  changes  in  heart  rate 
or  rhythm. 

4.  Analysis  was  carried  out  in  reference  to  the  influence  of  physical 
fitness  as  judged  by  relatively  standard  treadmill  exercise  tests,  and  it  was 
apparent  that  physical  fitness  or  exercise  tolerance  was  not  a  significant 
factor  in  influencing  the  level  of  sympathetic  acceleration  or  vagotonic 
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rebound  indicated  by  changes  in  pulse  race  tor  this  group. 

5.  As  a  group,  there  were  no  significant  differences  between  individuals 
who  had  had  previous  history  of  loss  of  consciousness,  individuals  who 
presented  for  a  variety  of  complaints  to  Che  Consultation  Service  other  chan 
loss  of  consciousness,  and  individuals  undergoing  special  testing  i,.ou  l..w 
Test  Pilot  School. 

6.  The  most  significant  factor  influencing  the  degree  of  cardioinhibitory 
response  noted  in  the  head-down  tilt  was  the  level  of  sympathetic  activity 

in  an  individual  as  indicated  by  his  baseline  heart  rate  and  his  post-stress 
synpathetic  acceleration  level. 

7.  The  tilt  table  provides  a  convenient  tool  for  studying  an  individual's 
circulatory  reflex  response  in  reference  to  adaptation  to  stresses  imposed 
during  +1  g  and  to  responses  incurred  following  termination  of  stresses  and 
exposure  to  —0.7  g. 
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Lamb,  Lawrence  B.  1962  SELECTION  &  STRESS  TESTLNG  OB  ASTRDrJAUTS 
In;  (School  of  Aerospace  Medicine)  Lectures  in  Aerospace  .Medicine,  1962 
pp.  43-6A 

ABSTRACT;  Early  in  the  history  of  aviation  it  was  recognized  that  flight 
causes  major  stresses  upon  the  circulatory  system.  Increased  g  forces  and 
hypoxia  both  cause  major  alterations  in  cardiovascular  dynamics.  Much  of 
the  research  which  has  been  carried  out  by  investigators  throughout  the 
world  concerning  the  influences  of  g  forces  and  hypoxia  may  be  applied  directly 
to  problems  of  space  flight.  This  presentation  by  Dr.  Lamb  designates  the 
circulatory  responses  that  may  be  encountered  and  will  indicate  ways  by  which 
the  circulatory  system  may  be  studied  in  the  laboratory  to  gain  some  knowledge 
of  its  adaptability  to  multiple  sequential  stresses. 
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Lambert,  E.  H.  1944  ACCELERATION  CONFERENCE  OF  THE  COMMITTEE  ON  .AVLiTION 
MEDICINE  (Mayo  Clinic,  Rocna.^tur ,  Minae.sota)  23  Feb.  1944 

A3STR.-\CT;  (u)  In  215  centrifuge  triads  in  wiiicn  peripheral  light  loss  occurred, 
it  took  place  an  average  of  o.u  seconds  after  the  n-.a.xin-.al  "g'‘  was  reached. 

Recovery  averaged  12.7  seconds  after  the  at  t  ilruaeot  of  ma;<.iniurri  "g''.  Where  black¬ 
out  also  occurred,  per-,.heral  light  loss  devcloi-ed  after  5.3  seconds,  recovery 
alter  15.5  seconds.  31  ickouc  occurred  at  7.9  -.econds ,  recovery  after  15  seconds. 

If  subject  bec.iHie  unconseiou.-  ver.  piieral  light  loss  occurred  at  6.3  seconds.  If 

symptoms  are  going  to  .ipn-  ,n  ;  given  centrifuge  run,  they  happen  oefore  the  tentl^ 
second.  In  only  one  oet  o:  .  .uses  did  peripnerai  light  loss  occur  after  this 

time.  The  tijre  for  per;;''  ght  loss  rer,.ains  constant  in  a  given  individual 

over  a  period  of  .i  .ear  <in-  .ilf. 
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(b)  '*Variation3  of  inctaoccular  pressura".  200  obsacvaCions  on  one  subjecc  whose 
resting  blood  pressure  averaged  110/80  show  chaC  e.tcraocalar  pressures  of  50  iran 
Hg  cause  peripheral  dinming  beginning  nasally,  of  35  mm  Hg  result  in  peripheral 
light  loss,  and  of  85  mm  Hg  cause  blackout.  First  areas  of  the  retina  to  become 
insensitive  to  light  are  those  most  remote  from  the  origins  of  the  retinal  blood 
vessels.  Application  of  30  mm  Hg  negative  pressure  to  the  eyes  will,  clear  vision 
of  a  subject  riding  the  centrifuge  at  blackout  level.  Haturally  this  is  a  very 
hazardous  procedure . 
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Lambert,  B.  H.  ,  B.  H.  WocJ,  B.  J.  Baldes  8  C.  F.  Code  1944  COMPARISCM  OF 
PRDTSCTION  AGAINST  THB  SFFSCTS  OF  POSITIVE  ACCEL2RAT10N  AFFORDED  3T  THE 
STANDARD  GHADIENT  PRESSURE  SUIT  (GPS)  AND  A  SIMPLIFIED  SINGLE  PRESSURE 
SUIT. 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Wash ing ton , D. C. ) 
CAM  Rept.  No.  308;  27  May  1944. 


ABSTRACT:  (a)  The  GPS  inflated  to  the  standard  three  pressure  gradient  afforded 

_ _ _ _ _ _ _  _ 1  e  M--H  •_  _ ut. 


an  average  protection  of  1.5  "g"  in  21  subjects. 

(h)  The  sL-nplified  single  pressure  suit  inflated  with  1.25  psi  offered  1.4 
"g”  protection  in  13  subjects.  A  comparison  of  the  SPS  and  GPS  on  8  subjects 
revealed  no  significant  difference  between  the  two  suits. 

(c)  The  GPS  modified  for  a  single  pressure  of  3  psi  plus  L  p8i/''g"  afforded 


an  average  pro 


fcection  of  1.8  "g"  in  6  subjects. 


(d)  The  Sre  inflated  with  a  two  pressure  gradient  afforded  an  average 


protection  of 


'•g'* 


in  6  subjects. 


Conclusion;  There  is  no  significant  difference  between  the  GPS  and  SPS  when, 
either  is  inflited  by  either  single  or  gradient  pressure. 
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Lambert,  B.  H. 

WITH  PNEUljiA' 
(National 
D.C.)  CA$ 


ABSTRACT;  The 
"g"  and  tes  ted 


was: 


Visual  3 
Blood  con 
Amplitude 


When  the  FFS  w 
was  obtained 
was  provided. 


by 


C.  P.  Code,  B.  J.  Baldes,  4  E.  H.  '.'.’ood 
TIC  PRESSURlEiiTlON  .AS  A.N  .ANTI-G  DEVICE. 
Research  Council,  Committee  on  Aviation  Med i 
Rept.  No.  248;  i9  Jan.  1944. 


1944  THE  F.F.S. 


me,  Wasnmgton, 


FFS,  designed  to  contain  water,  was  inflated  wi'-h  air  at  I  ns  i- 
on  8  subjects  on  the  centrifuge.  .Average  protection  provided 


Tiftptoms  .  .  .  . 
;ent  of  ear  . 

OZ  ‘i-lZ 


'y  7  >»<>>» 

••  •  ••  -> 

7  S 


iuilaCQd  with  4.7  lic^rs  ot  wuctjr,  laiis  than  I  ’*g'*  protection 
all  criteria;  when  fully  inflated  with  water,  1.3  "g"  protection 


LambtfCC,  3.  U.,  3.  H.  VooJ  3.  J.  5aL<J«s  l‘J44  ?iJDT3CTLCN  ^l>iST  ViE  3?33CTS 
Off  ACC3L3IUII0N  AffffCKDOO  3X  ffCLLXSG  AGAINST  A  Wff.T,(=HT3It  OOWTStOL  STICK  ANT 
XUS' INffLUENCS  Off  THIS  ON  TliE  3ffff3CTlVEJiESS  Off  FSEUMATLC  ANTI -SIA.CKCt.'T  SUITS. 
(Naci'jnaL  ResiiacGh  Council.  Commit: cwc  on  AvuiCxon  Sediciau.  Vaah  i.ag Con .  D.C.)> 
CAX  Kapc.  So.  2(>5.  12  ff«i>.  1944. 

ABSTHACT:  Ca}  Fulling  ajjuinsc  u  force  or  19  pound:*  per  applied  Co  a  mock 

airplane  coucrol  acicH.  increaaed  che  av«r<4{e  "5"  Colerancc  o£  12  auSjecca  0.7 
'  W  In  S  subjecca  (4  wearing  GffS .  3  wearing  AGS.  .and  I  wearing  a  modifi.ad 
OffS)  Che  proceccion  oi  Che  acick  waa  added  Co  che  prcceccion.  offered  by  aaci'"5'" 
auiCa  aa  follows; 


■ 

THESSHCLD 

snes. 

FaOTSCTION  CffFSRilD  3T 

oTCCK  ■*. 

SUIT  SUIT 

Bar  OpaciCy 

Bar  False 

Clear  V ision 

Dim  Vision 

2.9  “g” 

3.4  “5- 

+0.3 

-►O.b 

>1.4 

>^.0 

>1.9 

>2.b 

Feripheral  Lighc  loss 
Blackouc 

3.9  ’*5  * 

4.7  "g” 

>0..7 

>1.2 

>l.S 

(^c)  Fulling  on  a  weigh ced  acick  speeds  che  cime  of  recovery  of  vision  and  is 
Cwice  as  effeccive  during  recovery  period  as  during  maximum  acceleracion.  Cardiac 
accelcracion  is  greacer  when  pulling  on  che  acick.  reaches  a  maximum  lacer.  and 
las  c  longe  r . 
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Ijmberc,  S.H.  19A3  COMPARISON  OF  THE  FHTSIOLOClC  SffffffCTS  Off  FOSIXm 

ACCELEKiiTICN  ON  SUSJECTS  IN  THE  MATO  CENTaiffUGE  AND  IN'  AN  A'24  AIStFLANE 
(.irmy  Air  Forces  Maceriel  CenCer)  Concracc  No.  w<33-03d)  ac^Slbb;  iiugusc  I943i 
ASTU  ATI  I324S 

.ABSTkiVCT;  ■•‘in  El.A'24i  Douglas  Duuncless  dive  bomber  has  been  equipped  cor  acudy 
oi  che  physiologic  e£ feces  of  poeicive  acceleraCion  on  che  human  subjecc  in. 
cLighc.  The  physiologic  changes  scudied  in  che  airplane  were  che  visual 
sumpeoms ,  che  ciianges  in  che  ear  pulse,  che  blood  concenc  of  che  ear  and  che 
puj-se  race.  Mocioji  piccures  of  che  subjeccs  were  caken  ui  many  inscances. 

C  “oletaace  as  mea.sured  by  che  occurrence  of  visual  sympcoms  was  on  c.he  average 
C.7  g  higher  in  che  airplane  chan  on  che  Mayo  cencricuge.  The  level  oc  acceler" 
iCion  ac  which  loss  of  che  ear  pulse  occurred  was  on  che  average  0.3  g  higher 
in  che  aicpi.ine.  The  observaccons  included  i.n  chis  *cudy  escablish  che  es-sencia? 
similaricy  of  che  effaces  of  posicive  acceleracion  on  subjeecs  in  che  airplane 
and  on  Che  cencrifuge.  They  supporc  che  validicy  of  applying  che  resales  of 
cencrifuge  scudies  co  condiCions  of  accual  flighc. 
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TlairiSiirt„  5.  3.  C0lffi4ai3Cfl:  Off  TSS  fStS-tOLCClC  SmTtS  Qff'lOSmTS 

ACfiSimiXICS  OK  SCBJ3CT5  E»  TSS  afiOfO  CSXmfftCS  Joro  IX  iX  A>14  AliTUOSS. 
^Sd>ini'ttc«<i  6»  C.jucitit»  S<!m:.  .anxi  »*  maw^  ir»?ii>  iw 

A-»a«  atomical  Oct.  i'^45>  CiSt  Icp-t.  Xc. 

ASSESakCT;  Tfiis  stiuiy  »a»  maiairtaitctt  ttc  Ji<ttcmiai>i  cfcct&er  cf  act  ti-ctc  *tc 

ftctwcca  tlh*  »Tii>jcctiT*  .in»i  d^j^ctivc  a&r-iictotjic  cccax 

ijfc  Ikuntiia  sjd>j««t»  as  a  rcsvtlc  <j£  ax^csajcs  tc  pcsitiw  accclajratica  ca  a  ccatri- 
inff^  as  Ctfmpajra<£  wit&.  these  chtch.  (jccitir  ia  aa  airylaae.  The  ycilse  fates  cf  the 
saiflacts  heth.  P'orica  tc  aai  iujrLajf  ax^siire  tc  acceleration:  »cr«  tii^her  la  the 
airplane  thaa  th«e  cere  oa  the  ceatriiu^.  Ca  the  ocher  haani,  the  acrcal  cariiac 
acceleratiott  resoicla^  icont  expesaxe  to-  a  jieea  aa^aiCiBii  ci  acceleracioc  -feis 
less  ta  Che  air^laae  thaa  ott  the  ceatrif'jjfe *  chile  the  iacrease  ia  jtilse  race 
ait  ex^sxaxe  to  accelerations  ehreh  provhjce^  aa  e^^cal  <ie^ree  c^  ia^imeat  or 
eiaiaa  cas  aiuost  the  sanje  ia  one  iastaaces.  The  jeaeral  jettera  or  the 
chaa^  ia  ^ttise  rate  ifujiriaif  ea^suxe  to  acceleration:  «aa  the  aame  la  the  air^ 
^laoe  aati  ceatrifu^»  althout^h  lihe  other  eveaca  the  mairnm  cardiac  aocelera- 
tioa  was  attaiaed  sli^tljr  earl;.ex  ia  .the  airplane. 


J.,0» 


lomherc.  5^3.  I?‘i5-  CCWffaaioCK  OF  T3E  JFClFCirri  ".ill'T  OF  AX  AXUSUd^CCT 

SUIT  OR  SU30TCIS  IX.  AX  A«ia  AIXFUlSE  AXO  OR  IhS  h&TO  OFXrslFUCF 
(i^toyc  Aero  Se<i.  Unit  Xemo  BL-opc.,  to  AAJ  Xuccrial  Ocacer.  Ooacracc  SO.  Vv^J-CJ.SJ 
ao--^l«>o..  Serial  lc?t.c  Scries  J.  So.  1) 

See  also:  J.  Aves.  Xc«i.  ilQl):  IS-30,  Fch.  l^oO 


Ijatherc^  S.3.  OrinO.^AIoCN  OF  ThE  7’iBOn CT l/i  Vili'E  OF  ,>es  .iXTD...W;«:;.T 

SUIT  OR  SOSJICIS  LR  AX  A'l^  AI3Un..OiS  .OX  .AN  rm  RA'iC  OEXniT'.'UE 
ISiiCionul  loS'/o  roA  Ooucc:!..  loimniccce  -t:  a.uic-.oo  Rcoio'.oe.  ia;ja:o,.c:ai!  >  0.0.) 
OAX:  Acre.  Xo..  AS7 ;  Occoocr  I-***) 


A3STSA0T:  Vich  ahe  aaCi-h lac'voct  .i’iiC  -in.-.-ri LaC’f 
as.  ueasurevL  i>y  she  .-cco-r recce  oc  v:s-.uil  jyijvcvms 
higher  ia  the  arraijuie  chaa  it  was  oa  the  oeccc’- 
suhjeecs  were  on  ci:  o  aversije  15  heats  oer  ’niac.ee 
were  oa  Che  oeocr  :c'i){:e. 


■i  Che  j  cvlerxace  oc  cce  so.h  joocs 
vas  oc  ahe  aeeca.ee  0.7  ^ 

C’sri.  The  -julse  races  oi  che 
C' as  cer  ca  che  aacalaae  ch.aa  chee 


The  aeerajje  aroceccioc  accorie-i  a:5.aicsc  C:'e 
iailacioa  or  cae  acci- : ’.aoi-occ  S’-.i.c  l'ori-::{ 
air^laae  aao.  ceccr^rajje  was  l.l  .j:  aac  1.  0  j 


:eve  loianec C  oC'  C.sns 

f.s;.-o.j'.:rf  ro  aoce'.eracroa  ia  cae 
^  res  ;ec  cieii  . 


hy 


The  aeer'a;je  aroceccion  arcoried  Che  hlooi  occcecc  o;  che  ear  ia  che  acralaae  and 
eeacrif-ijse  -jwas  l.O  4:  aad  1..1  .j.  resaeccc'fel:^ . 

-  The-  asertfeje  arvceccioe  ar corded  che  antrlicade  os  che  ear  pulse  ia  cae  a-cralaae 
aryf  ceacrii’i^  wxas  l.aal’js  j;  aad  l-hal-as  cesaeccreely. 


inSM  av«rJi^  l-rst^cslca  Sti«>Art  rat«  vu  l.JL  g  la  tih«  airplasM 

aad  eicacz'lfu;;:^. 

mas,  .iesyitie  cirf  is.l55L«i-  ^  ul^nac*  cf  ti*  ia>j«cts  w^«a  ia  th*  airplsa*,  ti* 
«aiyoC  c.f  y>rcc««tiao  sifcriivf  iy  si.*  sasi-i^s^ii^at  salt  was  ti*  saaae  ia  ti*  *ir« 
pUsste  os  ic  was  ca  s&«  c*aS7iia^. 
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Linift^rs,  2.  S.  S  C.  liu^  ISTSSniiTIJSS  TSS  SirS.CT  C3SS1S  Cf 

-sjuac  err"  ix  jcjc. 

13  tfe  Aaaiosl  Ste^rlaj  ti*  Oysacal  See i*ST  cf  Aouerica.) 


V  e 


ASSTTSACT:  ilae'aetas  is  a  sen^'rarr  less  ef  Tasiees  wit 
wtliei;  ani.as.ier5  *s.j««rieaoe  wi;*a  sirfr  are  saijeetevi  te 
la  si-ese  iaT<dssi,jas.ietas,  teaperarc  less  es  nsiec  was 
iy  Si.>e  a5'alieasie:ia  ef  air  yressore  se  tie  e-.-^>all.  V 

arsierial  yressere  se  si*  eye  sysselie  sress-are  as  beai  lei*!  aiaas  tie 

.  yressiare  re  sa*  eye''  was  a>  re  jC  -nn,  ef  isereery,  r^siea  was  cixasei.  jeriaieral 
Tisieta  was  less  at  11  re  I,'  oai  rssiea  was  eernf  lerely  less  as  11  re  aere.  lies* 
Tisiiit  eioaj'es  were  tie  sane  :a  tie  lareas  reriei,  yre-.^ress  ef  cevelerner.s  oai 


aess  ef  erase  ie-asa*ss 
pesisiw  aeeeleratiea 
rec'-ce-i  as  15  {jrawisy) 
*' effe-erive  systelte 

t  , 


len  .  ef  *s  sec  sire 


WT 


eec  j-ressare  os 


a'.e  ease  eS 


i*  visaal  eioafes 


■ec-eeec 


iw  SCSI  Si  re  aeeel*rasiea  ef 


nf 


.  *  -T  -i 


•e  sa*  ere  fa. 


-  liilllit  ^  «  7  «  •  »-•  •■C*  «*  A  e'  «i—a* 

I  T  re  rears  sae  eccarreac-e  ef  i  lac  seat  viiea  moa 


is  sai;,ecre-i  re  aeeelerarsec.  raese  eaTerrnears  laf-.car*  tiat  si* 


.ess 


TiSiett  wiiei  ece-ars  visieas  lesS'  ef  eease reesaess  iarraj  iifi  yesirire  *e-c«ler*- 
Ci^  is  ef  rertaal  eri^ia.  Cl.  Casts,  fee.  Aa.  i5.:51<4.) 
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Lonaers  .  I..a.,  F-S-  icci  i  11.  lalies  1^5  yjlC’S  AS-HIIT  VC  Kir2?lA5D 
Aii2ii3uriici  mezic  is  1H2  smiiii  ’s'snicti- 
ilUstccal  3fcesearei  'le-iia-etl .  lirrsiecef  >e-freal  Screaees) 

Aerers  Sc.  a.  5.  Jiara"  w .  iSl^oA  Al^  .^e  .e.a 

A3STmi:  Jrre  saf;-ecss  ia  see  ssssraj  r-essssea  Save  Seea  espese-i  se 
sroasrerse  xeee '.eras  r.'a  sa  sae  ecria". 'veasral  fsreesrea  ef  or  se  aC'i  Saelaeias 
11  j  fer  J  se  11  seeec'is..  lie  resif-axl  >asTriel  effecss  wer*  eSserre-f  ia  oar 
ef  sii  S'xJ;eess..  l>*rsr^  sie  rersec  .'s  evres^-re  1'^  r.'r.e  raise  rase  ieereasei 
oc.'i  s2re  ‘Mec-i  eecseas  e:  sic  ear  iaeseasce  ra  all  s^.'-^e-ess  sa  wient  tie  ieoi 
VOS  res  sarrersec  as  a  ler<el  oyrressaelr  a^ere  sias  ef  ,si*  sroai.  1}  Jresnasar* 
srsselis  ecearrec  a»ria.5  j*ars  ef  s'se  e-vrcs_ses  ia  1  safl*ess..  1}  All  sail*ets 
ssesi-i.  s'e-eliaf  es  iysroea  at  aeee  leras  sec  arcre  5  5.  '  a)  3issraesiag 

era^jassrse  r-a.a  eceorre-l  -ia  1  .sai;-i-ess — -lias  -  yasa- was -ae ere as-e^  ■i-y  -5--er:C'rs--ia® - 
tie  iirs  aai  sicixleers  a-X're  tie  lenl  es  tie  e.-coars  fleer,  leccinniersiat ieca 
-are  laste-i  wiSiei  sicieli  ie  eetts six rec  if  at  as  er.'eose^  se  *ape«se  ysless  ia 
si.e  sassaas  ?csasi«'a  se  ia^pi  sroasrers*  ace* leras aeas . 
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Ucabcrt,  S.  H.  mS  TEE  FETSIOLOCIC  BASIS  CSF  "SIACaXirr  AS  IT  OCCCBS  IX 
ATlATuSS. 

I±is_Zl££‘ 

ASSTSXCT:  "blackout"  in  aviators  is  a  teaporary  loss  of  vision  vithout  distur- 
baac*  of  consciousness  occurring  during  exposures  to  high  positive  acceleration. 
Experiaeats  vere  designed  to  deceraine  die  role  of  the  retina  in  the  origin  of 
this  phenooenon. 

1.  At  I  g  (Gravity)  terporarly  loss  of  vision  vas  procured  by  application 
of  air  pressure  to  the  eyeball,  using  special  casks.  The  effective  systolic 
arterial  pressure  to  the  eye  (systolic  pressure  at  head  level  ninus  tie  applied 
eye  pressure)  at  vhich  syaptons  occurred  vas  in  nillineters  ci  mercury;  vision 
din,  A-®  to  3C;  peripheral  vision  lost,  32  to  12;  vision  ccnpletely  lost,  21  to  0. 
These  visual  changes  vere  the  same  in  latent  period  and  progress  of  development 
and  occurred  at  the  same  level  of  effective  hloc-d  pressure  as  the  visual  changes 
that  occur  at  high  positive  accelerations  cn  the  human  centrifuge. 

2.  '  On  the  centrifige,  application  of  22  to  32  mm.  of  mercury  pressure  to 
ti-e  eyeball  levered  by  1  g  the  threshold  acceleration  at  vhich  visual  changes 
occurred.  This  pressure  corresponds  to  the  fall  in  systolic  arterial  pressure 
per  g  found  to  occur  at  heed  level  during  exposure  to  acceleration. 

3.  The  application  of  30  to  40  mm.  of  aercurv  suction  to  the  eyeball 
prevented  the  occurrence  of  blacKOut  dur-.ng  exposure  to  high  accelerations .  Vhen 
suction  is  applied  to  only  one,  that  eye  maintains  clear  vision  vhile  the  ether 
"blacks  out." 

These  experiments  allow  the  conclusion  that  the  loss  of  vision  (blackout)  thuit 
occurs  virhout  less  cf  consciousness  during  exposure  to  high  acceleration  is  of 
retinal  origin. 


Lanfcerr,  E.'  E.  ,  1~45  SHTE  OF  OSTOIX  OF 

Proc.  .i.n.'  Federation  Clin.  T.e search. 
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JCTIOX  PICTOKI 

Lasiivert,  E.  3.,  C.  A.  Rallenbeck,  et  al.  Is>4S  rSE  SYKFTCKS  WHICH  OCCUR  W 

»\X  Dn^ING  EXPCiSlTtE  TO  KJSm\"E  ACCELESATIOS  - 

Federation  Proceedings  4(1):A3. 


ASSTKAOT:  This  motion  picture  illustrates  the  sequence  ci  the  symptOBs  vhich 

develop  in  norma  1  men  vhen^  exposed  to  positive  acceleration  vhile  sitting  in  a - 

comfortable  physical  and  mental  state,  free  fni  undue  excitement  or  muscle 
tension.  Under  these  conditions  there  is  a  definite  sequer-e  or  pattern  in  the 
synytows.  As  accelerations  of  greater  amgnit-ode  are  experienced,  symptoms  of 
imereasing  consequence  are  encountered.  These  synycows  are  ushered  in  by  dim* 
ming  or  graying  of  vision  vhich  is  most  noticeable  in  the  peripheral  fields  and 
occurs  OR  the  average  at  about  3  g.  Betveea  3  to  4  g  this  diimring  usually  pro¬ 
gresses  sc  that  lights  placed  In  tie  peripheral  fields  of  vision  cannot  be  seen 
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(peripheral  lights  lest).  In  the  neighborhood  of  4  to  5  g  vision  is  quite  regu* 
larl^r  lost  coopletely,  the  subject  being  rendered  teaporarlly  cowpletely  blind 
(true  blackout,  anaurosis  fugax-tetiporary  loss  of  vision  during  positive  acceler¬ 
ation  without  loss  of  vision  during  positive  acceleration  without  loss  of  con¬ 
sciousness).  At  still  higher  accelerations  (on  the  average  5  to  6  g)  conscious¬ 
ness  is  lost.  The  color  changes  in  the  faces  of  the  subjects  seen  in  the 
notion  picture  indicate:  a  period  of  progressive  failure  during  which  blood  is 
progressively  lost  froa  the  face,  and  a  period  of  compensation  during  which  blood 
Ls  returned  to  the  face.  The  notion  picture  illustrates  that  if  visual  symptons 
are  encountered,  they  occur  during  the  period  of  progressive  failure  and  that 
recovery  froa  visual  synptons  often  takes  place  during  the  period  of  conpen- 
sation  while  the  accelerative  force  is  still  at  Mxiaua. 
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Larhert,  E.  H.  4  E.  H.  19--.6  DIRECT  DE7 

ON'  ~:E  CENTRIFV-GE  D'JRIN'G  PCSITI'.I  AC 

(.Acceleration  Lab.  ,  yayo  Aero  Medical  Unit 


R:-a:uiTic:c  of  ma.n 
ELI  R.-.  tic::. 

Roc:. ester,  Minn 


'S 

.) 


iLOCD  P.RESSURE 


.ATSTRAo*:  Detemination  of  the  c'nanges  in  arterial  pressure  during  exposure  to 
positive  acceleration  on  t-he  y.ayo  centrifuge  Vo.s  in  2C  nen  by  puncture  of  the 


radial  artery.  Pressures  were  recorded  routinely  by  neans  of  a  resistance  wire 
strain  gauge  sanon-eter  which  activated  a  sensitive  galvanometer  and  occasionally 
by  a  Hamilton  nanometer.  Pressures  in  the  seated  subject  were  measured  with  the 
wrist  supported  at  head  level  cr  at  heart  level.  The'  various  hydrostatic  levels 
were  determined  frem  photographs  of  the  subject  ta^en  prior  to  and  during  expo¬ 
sure  to  acceleration. 


For  correlation  with  changes  in  arterial  pressure  simultaneous  records  were  obtain¬ 
ed  of  the  subject's  ear  pulse.  Mood  content  of  ear,  heart  rate,  elec trocardio- 
gram,  respiration,  rectal  pressure  and  reaction  time  to  light  signals  in  peri¬ 
pheral  and  central  fields  of  vision. 


At  the  level  of  the  eyes,  the  decrease  in  blood  pressure  per  g  increase  in  posi¬ 
tive  acceleration  averaged  32  nm.  Hg  systolic  and  2C  cr;  Hg  diastolic.  During 
naintained  acceleration  th.e  lowest  pressure  occurred  in  about  7  seconds  and  was 
fcllcvcd  by  some  recovery.  In  general,  with  unimpaired  vision  the  systolic 
pressure  at  eve  level  remained  above  5C  mm.  Hg  and  with,  complete  loss  of  vision 
it  was  less  than  2C  mm.  Hg.  At  th.e  level  of  th.e  heart  (third  interspace)  the 
average  decrease  in  pressure  p^r  g  increase  in  acceleration  was  4  era.  Hg  systolic 
and  C  mm.  Kg  diastolic.  During  recovery  in  g  the  pressure  at  heart  level  rose 
20  to  70  =.  Kg  above  the  control  value.  (Federation  Proceedings  5(1):59,  1946) 
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Hyncx  picnrsi: 

tamJxrc.  S.  H.  1946  FKTCSIOLXIC  STLDUS  CF  Ma:«'S  G  TCLFSAMTS  IS  A13CSAFT. 
CAcc«Ieraci(?a  Lab..  Mayo  A«ro  Mie<iical  Cnic.  Sochesc«r.  Xian.) 

ASSTiVCT:  This  notion  ?iccur«  shova  ch<e  procodunes  used  la  sfjxiies  of  j  Coler- 
onoe  zsrtied  out  ca  42  sen  in  a  specially  iaatranoatv^i  airplane  and  illustrates 
the  se<^ueace  of  syaipC'OCRS  which  develop  ia  airplane  pilots  and  passengers  exposed 
to  positive  acceleration. 

Fullin^j  a  ^  pattern  similar  to  that  used  on  the  centrifuge,  aiiataining  given 
acceleration  for  10-13  setonds,  pilots  on  the  a-v  rage  experienced  diaaa.-rg'of  vi¬ 
sion  at '5.1  g  and  blackout  at  5.4  g.  This  was  0.7  g  urats  higher  than  their 
tolerance  as  passengers  in  the  airplane 'and  1.4  g  units  higher  than  their  toler¬ 
ance  on  the  Mayo  centrif'uge.  Factors  causing  t-he  higher  tolerance  of  pilots  ia 
the  airplane  included:  colder  eaviror dental  tenpe ra t-ure ,  awre  exciting  circum¬ 
stances  0.'  f.ytug.  crouching  and  the  effort  of  pulling  the  control  stiC’a,to 
execute  the  high  g  -naneuver . 

Aaci-blac!<out  s-uit?  afforded  ’hie  sane  increase  in  g  tolerance  to  pilots  and 
passengers  in  the  ai^rplane  as  to  subjects  on  the  centrifuge. 

Vie  patter^, of  changes  in  the  ear  pulse,  blood  content  of  the  ear,  and  pulse 
rate  was  the  sane  for  pilots  and  passengers  in  the  airplane  as  for  S'ubjects  on  the 
cencrif’uge.  However,  compensa tory  changes  tended  to  occur  one  to  two  seconds 
earlier  during  exposure  to  g  in  the  airplane. 

Cone I'us ion;  The  nedem  hwnan  Cintrif'oge  is  'a  v-lid  'oeans  for  studying  the 
physiologic  effects  of  acceleration  as  encountered  in  aircraft  and  for  de'/elop- 
ing  aethods  of  protection  against  these  effects  for  pilots.  CFederatioa 
Proceedings  5Cl3:59,  1946) 
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Lamoert .  2.  'i.  and  2.  E.  'aood  1946 

JESS  3  .AVIAIC3S.  Clin,  b. 


THn  FSCSLZX  CF  3LACXCI.T  AJE  UJiCCJSCICTJS- 
A.Ter.  30;533-Saa. 
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Lonsbert,  2.H.  .  C-7.  Code,  2.H.  Voc-i  x  a 
CF  X3’3  CAiOICVASCJlAA  -ACC'.'STMEJCrS 
(Paper,  I'th  International  Fhysiolog 
In  Prcceeei^ I s  o f  the  Seventeenth  In 
(Cxiord^  19^7}  .  . 


J.  3aluej  19u'  I 
■C  CSoiTEIoVGAL  FCRC2. 
.cal  Congress,  Oxford 
:ernitioniL  mv^ioloe 
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Laatb«rt,  E.K.,  4  O.L.  SUu^:,sr  1947  VEXOl.'S  PSESSLItE  IX  THE  EXTREXITIES 
OF  XAX  DCKIXC  POSHIVS  ACCELEitAIIOCi  ON  A  CEXTSmCE. 

(A  cceleracl:>a  Lab  and  S«ccido  9a  Physiology,  Mayo  Foundatloa) 

Fed.  Proc.  6(1): 146 
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Laaberc,  2.  H.  6  E.  H.  Wood  19^5  EL  PSCaLHXV  DEL  ’“BLACKOtT"  Y  LA  ?E2DIDA 
DEL  COXOCIXI2XTO  EX  LOS  AVIADCRES.  (The  Problea  of  Blacaouc  aad  Loss  of 
Cottsciousaoss  ia  .Aviscors.) 

Med,  d^jcr.  V  irab.  12:1315-1322,  U2d-1331,  Jaa.  1943. 
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'Larne art.  2-  H.  19<*9  CX^wP-VRISON  OF  THE  FKYSICLCGICAL  EFFECTS  OF  •‘CSITr.'E  .ACCEL- 
E»T.;^  OK  .A  HUMA.'i  CEXTRITCOE  .12.3  LS  .VH  .AIRPLAXE.  J.  .Av^a.  Med.  20(5):  303-335 

SL33uARY:  A  coapartson  vas  niade  o:  the  respor.ies  of  24  se.'.  to  ?os;:i.ve  acceleration 

O'  the  Mayo  centrifuge  and  :rt  fltg'nt  aa  paasengers  in  a  »pec'.ally  instrumented 
dive  ootneer.  In  both  instances  acceleration  was  developed  at  a  rate  ot  appro.xi- 
niately  1.5  g  per  second  after  1-5  g  was  exceeded,  and  was  aaintained  on  the  average 
for  15  seconds. 

Tolerance  to  positive  acceleration  as  determined  oy  the  occurrence  of  visual  symp- 
':o.Tis  was  2.7  g  higher  in  the  airplane  than  it  was  on  t.ne  centrifuge.  The  differ¬ 
ence  in  tolerance  to  positive  acceleration  was  confirmed  oy  objective  aeasureaaents 
,  uSi.ng  loss  of  the  ear  pulse  as  an  end  point - 

Important  factors  cent r iOu: ing  to  the  higher  tolerance  to  positive  acceleration  in 
the  airplane  induced  d)  the  colder  temperatures  in  the  airplane  cocapif  and  (2) 
the  mere  stimulating  psychological  envircnanent  in.  the  airplane.  That  greater 
e .<c It ement  was  associated  with  exposure  to  acceleration  in  flight  is  suggested  by 
the  fact  that  control  heact  rates  were  on  the  average  22  teats  per  ninute  xore 

rami  in  the  aimlane  than  they  were  on  the  centrituge. 

i t cnis  xnc  *r*.^  ^ ^  cdrcicv*iicu*,^ir 

rc  o.n.ies  to  the  positive  acceleration  were  “'o  sane  in.  tne  a.rplan.e  and  centrifuge. 
.'Clever,  certain  ev*ents  tended  to  oc..cr  s.i^  .y  ear..e.  .n  .ne  a.r^.a..e.  ..  .s 

.i>  evice.nt  tarticularly  tor  t.'.e  recovery  pn^se  ot  tn.e  response  to  acce  .e  rat -on . 
R.ooverv  of  vision,  tne  ear  pulse,  content  of  tlood  in  the  ear,  and  heart  rate  while 
a ;  te  1  r  at  ion  was  maintaine  i  tegan  1  to  2  seconds  ear.ier  in  t.ne  airp.ane  t.nan  they 
d.i  on  tne  centrit-ge. 


Zn.pnasis  must  :e  plated  on  the.  essent 
i ;  te  lent  ion  in  tne  airplane  and  tent 
t'.e  validity  of  applying  tne  results 
tond-tions  of  flight.  (DaCC j 


y  of  the  effects  of  positive 
results  of  this  study  support 
s_.:;etts  on  tne  centrifuge  to 
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Laab^rC,  E.  H.  1950  COMPARISON  0?  THE  PSOTECTIV'E  VALLE  OF  A.';  ANTI-BLACKDLT 
SUIT  ON  SUBJECTS  IN  AN  AIRPLANE  AND  ON  THE  MAYO  CE.'riRIFUGE, 

J.  Aviation  Medicine  2I(I);2S-37. 

SUMMARY:  Assays  of  the  protective  value  of  the  (Z-1)  antiblackout  suit  were 
prefomec  on  thirteen  subjects  in  an  airplane  and  on  the  Mayo  centrifuge.,  In 
both  instances  the  tests  were  conducted  according  to  procedures  couoonly  used  to 
determine  the  effectiveness  of  antiblackout  suits  on  subjects  on  the  centrifuge. 

Uith  the  antiblackouc  suit  uninflated,  the  g  tolerance  of  the  subjects  as 
aseasured  by  the  occurrence  of  visual  synptoas  was  on  the  average  0.7  g  higher  in 
the  airplane  than  it  was  on  the  centrifuge.  Control  pulse  rates  were  on  the 
average  about  15  beats  per  ainute  faster  in  the  airplane  chan  they  were  bn  the 
centrifuge. 

The  average  increase  in  tolerance  to  positive  acceleration  afforded  by  the  G-4 
suit  as  appraised  by  the  occurrence  of  visual  s>*r.ptocL5,  tne  decrease  in  blood 
content  of  the  ear,  the  decrease  in  amplitude  of  -he  ear  pulse  and  the  increase 
in  pulse  rate  was  1.1  g,  1.2  g.  1.6-^  g,  and  1.-*  g,  respectively,  in  the  airplane 
and  1.0  g.  1.1  g,  1.5+  g  and  1,4  g,  respectively,  on  the  centrifuge. 

Thus,  despite  the  higher  g  toUrance  of  the  Sv.ojects  in  the  airplane,  the 
increase  in  g  tolerance  attorded  by  the  antiolackout  suit  was  essentially  the 
sane  in  the  airplane  as  it  was  on  the  centrifuge. 


3,043 

Laabert,  S.  E.  1950  EFFECTS  CF  PCSlTirE  ACCELE-RkTlCN  CN  PILdTS  L'i  FUGHT, 
VITH  A  CC.'E’ARIiCN  C?  THE  .^FCNSES  CF  PILOTS  .AlO  PASSENGE.RS  IN  AN  Al.kPLAliE 
.AID  SloJECTS  CN  A  HUy.AS  CENT-RIFVGE. 

J.  Aviat^jn  Mod.  21(3) : 193-22C.  .  • 

SUbClARY;  T'-e  responses  to  positive  acceleration  of  sLxteen  t.ca  piloting  a 
special.y  rns trurientcd  c tve- oc/'-tber  nave  seen  cctipared  w:  tn  tne.r  own  r'sspcnses 
as  passengers  in  the  airplane  and  vitn  tnose  of  other  sen  on  the  riaye  centrnfuge 

-■^oen  oi.ottng,  tne  non  exoertenced  aooe  .era:  .ons  w  .^on  wvre  reooned  in  2  to  b 
seen  nos  and  namtom^o  tor  o  to  2^-  seoenus  in  a  oivmg  sp.ra.  '"an^^u'/e  r  at  a.ti* 
t'uees  oetween  5,wO'.  an*  .l^-'-o  te*t  w'lti  t;c<7it  ionpvrai_res  o  li  cu  C. 
Av’-tage  accelerations  at  wo.icn  vision  was  oi— .O’St  oe  r  ip,n^  ra .  ly  and  .v.st 


mp  .e  te  were  ••.■o  g,  o .  -  g  and  5.-*  g,  rtsm 


occur reu  a; 


.r.ese  va.ues  were 


'  •  *  t  w  rr.w«j  r-a'-Tci  0  Z  z  va. 

7.-~  y  J  s  w  r  «  p  r.’;.  r  i  •  ly  w.  >  ” 

s  3  z  z.  tnei  cu-r  pu  +  sc 
lioner  than  ti.e  g  tolerant^  of 


passer.gers  in  the  airplane  and  . .  *  g  hig'..^o  tnan  tne  g  i*leran:e  of  subjects  on 
the  oentrif-uge.  Factors  causing  the  higner  g  tolerance  of  p.lots  included  Che 
Slightly  crouoned  posture  and  effort  of  ountrolling  the  plane  when  piloting, 
and  the  cooler  te—peratures  and  rjore  exciting  c ircuais tances  of  exposure  to 
acceleration  in  tne  airplane. 


C^ntodja  dnanres  La  arterial  pressure  were  detemir.ea  froa  records  of  the  ear 
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pulse.  Exposure  to  acceleration  caused  an  initial  progressive  fall  of  arterial 
pressure  at  head  level  which  was  teminated  by  a  coiapensatory  reaction  tiiat  pro¬ 
duced  soae  recovery  of  arterial  pressure  even  though  acceleration  was  continued. 

In  pilots,  the  lowest  systolic  arterial  pressure  (oinimal  ear  pulse)  occurred  at 
an  average  of  5.2  seconds  after  2.5  g  was  exceeded  during  the  onset  of  acceleration. 

The  lowest  systolic  arterial  pressure  at  head  level  was  less  than  50  oa.  of 
r.ercury  in  all  oaneuvers  in  which  loss  of  peripheral  vision  occurred  and  zero  or 
very  near  zero  in  71  per  cent  of  saaneuvers  in  which  blackout  occurred. 

Pulse  races  increased  progressively  frou  an  average  of  95  beats  per  minute  just 
prior  to  acceleration  to  a  tsaximum  of  104  to  160  beats  per  minute  at  an  average 
of  eleven  seconds  after  2.5  g  was  exceeded. 

Recovery  of  arterial  pressure  was  in  progress  at  an  average  of  V  seconds  after 
2.5  ■  -  as  -.c.eded.  Some  recovery  of  the  blood  content  of  the  ear,  compensatory 
slowi..^  of  t.'.e  heart  race  and  recovery  of  vision  followed  eVen  ciiough  exposure 
to  acceleration  was  continued. 

The  cardiovascualr  responses  of  pilots,  with  a  single  minor  exception,  were 
remarkable  similar  to  chose  of  passengers  in  the  airplane.  The  responses  of 
both  pilots  and  passengers  differed  from  those  of  centrifuge  subjects  in  that 
pulse  rates  prior  to  and  during  acceleration  were  faster  in  the  airplane  and 
events  associated  with  conoensatory  recovery  of  circulation  began  one  to  two 
seconds  earlier  during  acceleration  in  the  airplane  than  they  did  on  the  centri¬ 
fuge. 

Most  striking,  however,  was  the  general  similarity  of  the  visual  symptoms  and 
basic  pattern  of  physiologic  changes  whether  acceleration  was  experienced  as 
a  pilot  or  passenger  in  Che  airplane  or  as  a  subject  on  the  centrifuge.  It 
may  be  concluded  that  the  results  of  centrifuge  studies  can  be  applied  to  the 
pilot  in  flight  provided  tne  conditions  of  exposure  to  acceleration  are  con¬ 
sidered  in  each  case. 
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L  .cor.t,  J.  N.  19c0  A-MNOTArED  blBLICXlRAPHY  ON  FLIGHT  SIirJL.krORS . 

(defence  Research  board,  Dept,  of  National  Defence,  Canada)  HR  Rept.  No.  68; 
-ASTIa  .ad- 247  044;  .Aug.  19d0 

.A3STR-ACT;  This  bibliography  is  a  list  of  unclassified  reports,  articles,  and 
other  material  referring  to  flight  simulators.  It  is  likely  to  be  of  use  to 
Ser-vice  personnel  who  nave  some  responsibility  in  connection  with  the  acquisition, 
evaluation  and  use  of  these  devices  for  the  training  of  aircraft  pilots  and 
crews,  Sir.ulitors  used  tor  other  purposes,  such  as  research  into  problems  of 
aircraft  desicn  or  the  training  of.  individual  crew  members  other  than  the  pilot, 
are  not  referred  to  here. 


In  collecting  items  for  the  bibliography  the  compiler  searched  the  literature  of 
psychology,  education,  and  training,  but  not  of  engineering.  Hence  the  emphasis 
is  on  the  siimilator  as  a  training  device  and  the  references  deal  only  with  the 
utility  of  the  simulator  in  contributing  to  effective  training,  not  with  its 
maintainability  nor  its  cost,  nor  any  other  aspect  of  its  effectiveness  purely 
as  a  piece  of  electroioechanical  equipment.  (AUTHOR) 


Lamport,  H. ,  E.  C.  Hoff,  E,  J.  Baldes,  A.  R.  Sweeney,  C.  P.  Code,  &  B.  H.  Wood 

1943  TESTS  OP  PROTECTION  AGAINST  THE  EFPECTS  OF  ACCELERATION  AFFORDED  THE 
HU>JAN  3Y  THE  USE  OP  LATEST  MODEL  OP  THE  GRADIENT  PRESSURE  SUIT  (GPS) 

WHEN  INFLATED  BY  THREE  DIFFERENT  PRESSURE  ARRANGEMENTS . 

(National  Research  Council,  Committee  on  Avfation  Medicine,  Washingtoi)  D.C.) 
CAM  Rept.  No.  187;  25  Aug.  1943. 


ABSTRACT:  No  significant  differences  we 
by  gradient  pressure  and  single  pressure 
centrifuge. 


No. 

Type  of  Inflation  of  Suit  Subiec 

3  gradient  pressures  3 

Gradient  pressure  in  legs,  single 

pressure  over  abdomen  7 

Single  pressure  6 


3,051 


found  between  the  protection  offered 
iti-'*g”  suits  when  tested  on  the 

Protection  in  "g'*  units  offered  to 


Ear  Ear 

Vision  Opacity  Pulse 

1.3  1.6  1.6 

1.2  1.3  1.4 

'  1.2  1.4  '  1.2 


Lamport,  H.  S  L.?. 
.A:ni-"G"  SUIT 

(National  Rtscarch 
w-Ald  Re’pt  .  No  . 


Herrington  1944  CENTRIFUGE  TESTS  OF  THE  PNEUMATIC  LIT/ER 


Council,  Corsnittce  on  .Aviation  Medicine,  Wa&hington,  D.C.) 
3o3;  1-r  Junu  l^E-. 


A3STRACT;  Nine  nal-i 
the  N’r-.,ht  Fluid  Ccn 

Wei  S  -.JO  3  .  » . 

Tne  ELS  iuit  offers 
pr<i>su r  izeu  b oce r > 


suo^uc's  tested  th--  ?LS  -n:l.iteo  to  .  .  ,4  zo-  1.35  psi  on 
trifuge.  Ovir:.’.l  prott- c  i  i^-u  a^.i.nsc  a.l  visua.  synprons 
.  'j g u  1 .  n  r o  c e  1 1  ion  h  t  a  i nu c  .i ga  i  n s  c  a  i . '  v .  aua  *  sy mp  toms  . 

pro’ll  se  of  cooler  anti-",  ’  ouvicu  than  those  suits  where 

wVwVtlT  OL  t. DOOV  . 


3,052 
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Lamport,  H,  B.  C.  Hoff  6i  L.  P.  Herrington  1944  BBVIBW  OP  MBTOODS  OP  APPLYING 
AIR  PRESSURB  TO  THB  EXTREMITLES  FOR  PROTBCTION  AGAINST  ACCBLBRAIION  WITH 
MEASUREMENTS  OP  THE  BPFECTIVB  PRESSURES  ON  THE  SKIN. 

(National  Research  Council,  Cooaiittee  on  Aviation  Medicine,  Washington,  D.C.) 
GAN  Rept.  No.  228;  24  November  1944. 

ABSTRACT:  When  pressure  is  exerted  on  a  curved  body  surface  by  cloth,  the  tension 
of  the  cloth  over  the  curved  surface  equals  tdte  pressure  exerted  on  the  surface 
times  the  radius  of  curvature  of  the  surfaces.  The  same  relation  applies  to  e 
curved  bladder  surface. 

The  pressures  exerted  by  the  GPS,  Berger  Bros,  long  Cube  suit,  and  Che . pneuaacic 
lever  suiC  have  been  measured  on  Che  subjeccs  under  1  "g"  and  Che  resulcs 
cabulaced  in  a  series  of  graphs.  The  pressures  vary  greedy  and  depend  Co  a 
large  extenC  on  Che  location  where  they  are  measured  (i.e. ,  under  bladder  or 
under  doth  of  suit,  etc.) 


3,053 

Lamport,  H. ,  E.  G.  Hoff,  4  L.  P.  Herrington  1944  STATISTICALLY  VALID  TESTS 

OF  DRUGS  AND  OTHER  FACTORS  AFFEGTLNG  THE  RESISTANCE  OP  MICE  TO  ACCELERATION. 
(National  Research  Council,  Goomittee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  Rope.  No.  298,  15  March  1944. 

See  also  ArricrLcan  J.  Phvsiolo.  v  143(1) ;  262-271. 

ABST.RACT;  (a)  .Mice  were  studied  in  the  laboratory  centrifuge  and  resistance  to 
acceleration  measured  objectively  in  terms  of  the  fatal  spin  number  (PSN)  ,  the 
number  of  spins  of  equal  duration  but  progressively  higher  top  speed  required  to 
cause  death. 

(b)  Srtionovine .  throughout  its  dosage  range,  reduces  the  resistance  of  mice 
to  acceleration. 

(c)  ?i tress  in  increases  resistance  of  mice  with  low  initial  resistance,  but 
is  without  effect  on  mice  of  average  or  high  initial  resistance. 

(d)  Pitressin  plus  atropine  give  greater  protection  than  pitressin  alone. 

(e)  Pi  Ian  tin  is  without  effect  on  '*g"  tolerance. 

(f)  Preliminary  ti I  ting  of  mice  in  which  they  are  not  maintained  in  a. head 
up  position  has  no  effect  on  '*5"  tolerance.  Head  up  tilting  protects  mice  if 
continued  for  4  days  prior  to  testing.  It  has  no  significant  effect  if  continued 
for  only  2  days. 

(g)  Experiments  with  humans  to  detenaine  on  the  centrifuge  the  effect  of 
sleeping  in  beds  tilted  head  up  are  suggested. 


924 


>»054 

Lamport,  H.  ,  W.C.  Clark  5.  L.P.  Harr  Layton  1943  THB  COMFORT  AllD  ACCSLalUTXOti 
PROTSCTLON  ON  THE  CENTRIFUGE  OF  THE  L-l2  PtiEUMATIC  LEVER  AALI'ELiWHOUT 
SUIT 

(NacLonuI  Research  Council,  Committee  on  Aviation  Medicine.,  Washington,  D^C») 
CAM  Repc.  No.  4d3 ;  1  Hay  1943 

ABSTS^iCT;  .Comparison  betvieen  ?neumat,.c  lever  suit  and  the  0-4  suit.  Subjects 
preferred  lever  suit  assuming  each  gave  equal  protection. 


3,055 


Lamport,  H.,  S.  C.  Hoff  4.  L.  ?.  Herrington  1943  STATISTICALLT  VALID  TESTS 
OP  DRUGS  AND  OTHER  FACTORS  AFFECTING  RESISTANCE  OP  HLCS  TO  AGCBLEHAXIOM,. 
■Vm.  J.  Phvsiol.  143:2b2-271,  Feb.  1943. 

NOTE:  Reel  7,  Plash  6,  Item  4. 


3,036 


Laaporc,  H,  6  L.  P.  Harrington  1943'  TEST  OF  UlE  GENERAL  ELECTRIC  ACCELERATION 
ACTIVATED  AIR  PRESSURE  REGULATOR  CP- 321- 14)  AND  VALVE  C?- 32 1-13). 

CNational  Research  Council,  Comaiittee  on  Aviation  Hedioine,  Washington, 

D.C.)  GAM  Repc,  No.  484,  1  May  1943. 


3,037 


Landis,  B.  .H.  ,  J.  L.  Patterson,  Jr.,  6  G.  C.  Ham  1943  STiJDISS  ON  THE  CIRCULA¬ 
TORS  CHANGES  LNDUCSD  3Y  TILTD4G  AND  NITRCGLTCS.RIN  .ADMINISTRATION  LN  A 
SERIES  OF  YOUNG  HALE  SUBJECTS. 

(National  Research  Council,  Committee  on  -Aviation  Medicine,  Washington,  D.C.) 
GAM  No.  190;  13  July  194J. 

A3STRAGT:  Fifty-eight  subjects  xece  tilted  and  20  .given  nitroglycerin.  Twenty 
subjects  fainted  (337.).  A  combination  of  the  fall  in  ear  tempo  ."a  Cure  and  the 
lowest  pulse  pressure  recorded  in  the  first  3  minutes'  after  tilting  to  ai»  up¬ 
right  position  has  statistically  significant  value  in  predicting  fainting.  A 
sin^lified  tilt  test  is  described  and  its  possible  value  as  a  test  for  "g" 
t»lerance  is  discussed. 


923 


tantiis,  5.  1943  THB  S2?SCXS  OF  ACC3US34XIC3H  A3D  ViSl'l  i^MELlORArXCII * 

In  Aijvanctis  In  Military  MaUiaintf ..  C^oacon;  Lit;cla>.  3r<jwn  i  Cijmpany*,  I943J  „ 
Vol.  I^  Chap.  21. 


3^059 

Lana,  M.il.,  F..M.  Flc^Jpacria’t  and  J.J.  >iurphy  '  JioZ  CTJ  TiE  MFRiiSEMVillCt^ 
OF  AUl  OENSm  a  3.;TKMITE  OKCIil.EILiXlt.'N  iJQl'ATICN.3  .i  f.  FCkEll  F’jriCriCKS 
WITH  aXHGRAL  HXi’OHENTH.  0U=  eocv-a  Frovx.Jj}  Ground  C^nrananu  „  Aj.r 

Fonca  3uaa)  Hope.  no.  AFGC  TDR  (j2'’-3;  .V3^  A3  2/3  adC. 

.AJSTHiCT;  The  acale  hei:i:K  i:i  hei^hC'banu;>  hecweeii  130  and  aCO  on  I.a  aa-^ 
suitiei  Co  Vary  linearly  w.ic'n  hei.jhc.  Incej'raCion  o.;  c:»e  hyuroacacc-;  eq-iac..on 
lor  an  Ideal  jaa  above  a  sniiec  c^al  earth  c.ieii  leaea  co  a  yo^er  c  ine  c -on  re" 
yretiencaCion  oi:  che  air  dena-cy  over  che  banu.  Wich  i:ice>j:rnl  e;-'.,)enuncs  »ueh 
power  laws  ;}.i.ve  beCCer  cics  Co  several  proposed  nioee-  actnos  obecre  a  over  alCC" 
Cade  rainjes  or  several  hunerea  '.to.  1  .'iiiece rs  Cbaa  Chose  pr  .vu'ea  bv  che 
usual  exponenciai  re;>resencacion  or  arr  dens-cy.  The  re  pro' sencac -on  or  lir 
deiisicy  in  sacelliCe  ueoeleracron  epuaCions  oy  power  cunecions  wich  ince^rtjl 
expoiK.:’.-  reuuoes  Chem  Co  elemenCary  cor-.'.s .  Ic  ’vao  possible  'V-ch  i.-'. 
denSiCy  discr  i  Jucions  co  >;bcain  s- up.,  ir  rea  romiulas  wbrcp  nay  ie  iserui  cor 
(a)  oompuc  c’.pj  acinospner co  aensecias  crom  >aCell-Ce  iooeler  ic- ont*  ,  i.b.  oom" 
parin>;  :>roposee  nodel  aC;nos oiteres  wccij  oos</rvac,-ons  .  ane  jeve  1 -'P- nj  CPU' 

Cheocy  or  sace--cce  orbres  cn  Cile  ;rtresenoe  or  urr  or  ij;  As  cs  possrb-e 
wich  che  expvnunccal  rorn>,  Cilese  :>ov.et  cinoCrons  nay  oe  nodicced  Co  Cate 
adcounc  oi  che  eiiceoc  or  an  obliCe,  rocacing  acmes pnece.  Therr  use  may, 
cliererore,  poc'iu.c  che  oeveloiniienc  or  a  srmplcCiea,  av-ouriCe  orbec  cheorv 
car  saCeilrCes  wrch  peci^iee  hei^hes  below  jCO  4n.  Cercarn  prelonrnarv  re" 
suics  ore  discussed  and  oowi>aryd  wreh  previous  cheery  anu  observucions. 
(yiuchor) 


3,060 


Lanjjberji,  M.P.  ■  IdPd  A  FR/hMilt  CP  oPACH 

(AmsCerdam;  ,  Hisevier  ?»jpii3hrny  Co.,  i<bU) 


4lDST!lttCT:  Hpeoirio  pbysroal ,  physioloijioai ,  and  p.,yohoio)jioal  problents  or 
manned  space  cli^ihc  are  presenceu.  AJlso  in  cl  uued  cs  a  descrljrtcon  or  cha 
dynamic  oondicions  or  Lrce  in  a  space  cabin  and  man's  accelerarion  5<oiarance 
duriny  passage  co  and  Crom  che  space  scacion. 


a..  5:.  i  <?.  i.  atr/nutis  I9«>t  JOfTTLL'^T  ffiSJLIAICSS-  STSeTCBS.  A5:5C~ 

<ajzsnj  vtTH.  LJU  jsainnsr  cxrcsar  Aau.  s-acainss.. 

Aif  rvaTTactf  i.c 

ASSTSttCT'^  Tu  tr:^;^!;l^c^  Cht*  ^rc&Iiin,  -^i  ?ct$txli^*tij  ir<5?tiri:a-x7  Ai:?tr 

IW  irt*roiaX  onU;  ';ii,{^  ^^:cr^:«  itJ:.s:s  ijna  J  3l  iCud'^-  v>i3  Ttti*i«  JX  jxciiiT 

*tnuiant  iml  laa^cruccuc  Cvyxajf  aixi^ioa  tiiltt  .aJHjw  xcn>i.iti.catt.« 

^»i«sCionniiir^3  vxtsi  iux^^cn;  fcLU.K-'i^-  irtwiil'id  soim*  lf!Pi'^u»4iivnr 

ttui  Sbt*'  wniiiCiJoa  ::ha~  !:ii.<  i^mpivnni^  A  >?£  lasttf  i<jliLxi««<£ 

ott  J5  5tta»icinl7  »i*t<<c5«'i  yiWcs  .Javt  cwc  >.*x  xhn  »7TjpXttimiCix  ia 

W  ish,  aa  axfQXS  xiAa  natiu  xu  attlxMaxa  xih*  xaccuxs  tx’WjCwi  aisi  Xa-  jijx- 

^X3Z  Cittt  dii^ar^nc44  '<hvf  cttjptLar  aymp-ssot.  aet£  xiicttK 

nhc  m  aax-.  Ct'aiw-J 


Uxtjjacart:^  A.,  SEIJECISff,  L"C«:E3CT:B.,  II  CiffiS'  (CVi*  3aaxax,  ^ 

ami  xiitf  F^lacjl 

ixUn-  CTujria).  U 


lLaa<j.»lJir,  ?L.C.  1*^1  LSTIISi  TtCM.  iCVil  Ali  r.'ai.’a  T.J'.X.w, 

CJCTCBSa  I.M.I:-  au:i;2:.53jr:-.T» >  Aa^fxru-.Iian  Axx  Faxaa,  rVx-, 

FaracmtaL  iu^aoraii  C‘,niari'XX'»i)  i^pcxx  i5ij  J., 


lUntfijttcj:.  -1.?.,  r!E  rji«rr:.*w  ,t  rsJ  •m-.jriii.'La.i  <2X'Z  xsi  ^2 

or  A  5»*IELLrr2,  .-a  .^.-ra  a;  ' 


iu«3i}«~;,  :t,.  >.  ■  .Tt  riE  ;ii.:;.::^  :s  ’rm 


w  rnnaa  •. .:  x  a  .r  t  i  -t  ;  >"^-''1 


■1 


> 


.  '^17  - 


lUa^i^r.c.  X..  T-  :^?.7  rS3  FlSCrr-iX  4*?  riS  'iTj-riKTUtS  C®:^'  A-’C  'T££:  cas- 

^TSIXT :■-.'«  'cjT  a  ,V«r.iTw-i-.CA  AJti'  l-i-.zicc.,,  c-.--.-t*ir.lj;s 


z'U  ,^Z'~•v^m^^.ZJ^^^,^c.s  ci  '.'.-e  TuTi'.  I~T.'T>ii.z.  J-.-c.cr*»f  :: 

ytfN- ^ r '.-Cf-T  St.c.x  *  5.'  >'-l  .  -  1  Xot-  :*5't  i>^sZ*T:-£TS: 

JUiuJcuL  Atswma'iJi^I  l?i7j  yj,  -sf-TT 


J,(»7 


2L  ?.  Sjtei  Tss  F^rajaLacK:  .hxsiixver^. 


ia»rf:x'rc.  ».?.  TTiiT  rh'^  ‘ c£.a;;: :  Aaar:jLi'.>£:rE3j 

Lt,  ItHM.-t  tjCi.fTx:  •■■•.-  f :  T j »  :  ?-:•■-•.•  ii  i  i: 

C'-tr.pr^-'f nr  ^ >•:? ; .-x'.  ? ■.  r  1  l .•■; t x  ~-^ «  'v)U:;.'Cix*.  axxcstti  ci  icxiox-i-s. 


•i-TTC-:  f  •.  .:n .  ^  £ 


3U:::;ni^I  3ic-.  f'T. 


7v~ 


XJr^riL.trr'  :-t'.  -t  x>x  r  x-.tr-i-.:  ^.'-r.f  x:  vi<  ;^j-' :  i  s.r.*.#  5 

n  'X  x-r  j  n rr  xn  <‘X  -  Tr  CX'X  .  *ir  x  t  sc  z  xx*5*^*.w  x..x  «^x*  vx  -  sr 

c-scc  y>iLx  x.r.  x.T  x.xx''.''ix  r>.-Ji:-.x:?  rx'.itx-'x  rx  ::■<  -xx  r*  x  xx '.  .  i:'  ;x<  ^.xxc 
i  t’X-n  xn  xx’xu-'*'X  x  rxr^-rxcn  x ,  xt-x  xxt'X  •-•i  ‘X-x*  .x  ttv  i’x*»  x 

•ter xxxi; ; il  ;?-x:i-J...  v'x  x.jr :  1  x  x xxe x f  _  xl  "vx’, '.  r>x  rrax.  x  '<  xx'-xl  irxmxv.'TX 

".Xx:  vr,'.'.  x.T'XU.cx  nxx  xr.ix  .xl  xrxx-:x:  xxc /  Axxxxx:  :x  ,x  r.xx (^yrx'^T.i .  x-'-x 
x'-r.-rx-x  X'X.'t:  rxx  .XX  xxn  X  iz.ss  Z~  I's  xx:-x:xxc.  vr.xrj!  :'x  rxxx  ix  h'xllx  xxr  xz 

X'T'X.XX'X'X  rcxxxxxc  fx.xix'/'i  nx  irx  ■>'iTt  .x-4.  x.' x  xxx  ..nxx  i  .,xT.x.  X  x^Tainxttxx 

xtxx-.x  ilr>xxt  i  X '’nmx :  x'l  x:  ixrx  j.'iixx’  x*'X  :xr  trx  xxf  xt  xi.rtxrx  /. 

x-r^  "rix :  T*'  mxiiJ.x  :>ir.'>xf:x;xx.;.xr  .X'»  _  wr  xx;x  xx  xxxxx-x  X  !  xxx  i  .x.-x'.  ri:*rec:xx  . 

zc  s  -xc.x-x  x:  ;  X'X  xxxlxxx.x  v-.'.’.  xc*  x-x  T-xr*  xxrxr.'.  .*  txxx  xrxxxxxx, 
x-nxi  :  Xjx  i.x-j:l  sZ.s  v.l'.  Z\.-n:,cj.z  i  T:  s  rxxxx-  .x  :'-x:  X'x  xxx'.xxxx  rxxr-xoi 

t  x  .'ixx.-.'x  xx:  i  xx-i  Ixrxx  xxi:  Txx.X  ir  x^xx  :x  xxxx '.iri:  xxc  Lx  :x.x  x\:.a:xxix. 

'VlX'XX’i  XX'X  :*XX-i  ’.X  T*X'I  X.  X  TrC  i  X'X'XXX‘‘X  X  X^  X  XX  XiT :  X.  X  "V  X  X  Tlx:  :  i  T*X  :*iXXTTltf  V*X  T'i-i  ’ 

ri-xrx  XX  .:c:  cc  Z  <  x  x.'::I.x;  .'i; :  wi-::  r  .::.x  :  x  mx ;  .-■■•  x'x  i.x-i'.  irxrte- 

vi.-rx  X'- :  ..  w.-rX'X  x ;  . .  1  :.'-s  xx  n:.x;rx.  Ixr  .-j.rx'x  rx  :•.  rx  x  -r  i::xt_-xf 

vr  x.r  >s  x : :  r:  X'.' r  x:  x-:  ."•  :‘i  Tntxxxcx  xx-m  .•:.''..;;x  w:x:;:.  n.-.'W'f  fei , 

no;'  .•urxix.:  A  x  :x  x.xc  rxi:»i  *  :  re  v  .-Mr-i’i ‘.r :  x  ^<:•vc■^r  t'x  :  w:  .-.xr:  x  x  i  '.xr^' 

T.r:'  C'rxx  i,x  x-x.jrix  TK-r :  vc'-.x  xr-xx  x:  : '-s  r*<ix  nex-xnix*:  r.xx  .■■xc'-rrx'X 

XTVu.r'X  i  TiT*:  ..’.xl  XV XX  ->'jr:x:x'.  xt  :  r-<  laxr  x  x.r;«:;.i’c  xrxmivr.-tv  e:  .*rx<ir:x- 
■:x.'>r..  Tre  x.:..x:.:iT  w?.i  :•<  zes  r<-.ii  xx  nc-i-xx  i'.r.r.j  x  r'.'Txxr  r.:*:  r.A:.,i  vxi; 

:  rve.i : <  jix  x ;  '.xxx  .m;'.'::  x;  :x  Z<sz-t..>s  x-xr  I.xtvvr  bv:***  Tn£:.-ri  x  jx  raxt  i~tt.it  Ixv£- 

'  t  zc  .'C'XXX 


3,06^» 


Lansbo  r,', ,  M,  P.  IV'jJ 

Ir-viiiStr.  ?!cc!.  S  ir,-. 


Oil  0  "■  0  X  vi  ii  ij 
32.  21-24,  Ja;i. 


K'vi.,  I  OK  X’lO'UOI.. 
ivfj  3. 


3,070 

K.C.  194S  KI.KT.TIC  MEASUkEMtNTS  ON  A  PILOT -DUl-'J-ri'  EJECTED  I'ROM  A  P-82 
AIRPL/\NF. 

(Air  .'-'..i  t-:T  io  1  C'C-Tiand  ,  Wrighc-P.it  torson  AFB,  Ohio)  Ropt  .  MCRICv  )-4534’  -3-4  ; 
11  y.jrch  l':<48';'  /  STIA  ATI  22  026 


ASATiOACT;  Tost  3  wore  r-iade  to  obtain  data  relative  to  the  forces  exp^r  icnce',!  h.y 
.1  p  1. 1  o  t. -d'lrv-y  wlien  ejected  upward  from  high-performance  aircrafL  by  mc.ins  of  .! 
c.itupuit.  Tests  were  made  with  a  P-28  airplan.;.  The  rr.ea.suring  ins  crumcn  t,i  t:  i  or. 
consisted  of  a  multi-channel  recording  osc  i  1 1  o.;raph  in  conjunction  v.-ith  re^  ist..J!iee 
cvpe  acceleration,  a ir  .pressure ,  and  position  transmitters.  It  was  concluded 
that  rearward  accelerations  becoc^e  more  critical  at  airspeeds  above  430  knots 
and  that  armor  place  should  be  attached  to  the  ejection  seat  rather  than  th.e 
fuselage  to  reduce  this  acceleration.  (ASTIA) 
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Lappin,  A.N,  1949  DESIGN  OF  ROTATABLE  SEAT  FOR  ACCELER^ATION  AI.LEVUTION 
(Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  New  York)  Decemb..-‘r  1949; 
Report  BC-531-S-16;  ASTLA  ATI  125  505 

ABSTRACT:  The  rotatable  seat,  described  in  this  report,  is  an  acceleration 
sensitive  device  which  automatically  causes  the  pilot's  or  pa.ssenger!s  body 
CO  be  oriented  into  a  position  which  greatly  increase',  his  tolerance  to  high 
acceleration. 
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Larkins,  R.  L.,  J.  H.  Roberts,  A  F.  J Calkura  1962  SURATIY  AND  ALIGNMENT  OF  TliE 
EOLLOILAN  TRACK  FROM  1956  TO  1961  (Air  Force  Missile  Devclopm.ent  Ctr;  ,  ilollo- 
roan  AFB,  N.  Mcx.)  KDC  TDR  62-1;  ASTIA  AD-2-/3  058;  Feb.  1962 

ABSTRACT:  A  surv'ey  was  made  of  the  Holloman  Track,  Holloman  AF!i,  New  Mexico.  In 

1936  and  1957  the  track  was  extended  from’  a  length  of  5,C0U  to  35,000  ft.  The 

reliability  of  a  construction  of  this  type,  consisting  of  a  cont  iiiuous’Toric  rete . 

foundation  with  a  total  length  of  almost  7  miles  was  not  knowii.  The  iiisc  rumeni  s 
used  and  the  results  of  the  many  repeated  surveys  of  the  Hoi lo^v^n  Track  from  1956 
until  1961  are  described.  Som£  settlement  of  the  track  took  place  during  the 
first  year  after  construction;  however,  the  greater  part  of  the  track  remcjined 
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:i  I  .1  i  .  .  iidst'd  on  a  f  i 
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,  M.  ivtii  K;.vino:;;;i::.T  .v.;n  its  effect  o::  M;\N-yu\CHiN'E  desi'g:; 

I  ti  !v!:i1  i*!~-~>c>  I’d  1  as  i.f  r! . Ir.-stitutc  of  Fr.v  i  ronr-.ent  a  I  Scion  :es  Meeting, 

3, '■ 7  ,  1  'E.)  i  ,  i  ,-T ,  i  r.:’’,  ton,  D  .  C  .  (Kt.  Prosoect,  Ill,.;  Institute  of 

F.nvi  ronr.cnt  .1 1  Sciences,  P.  0.  Box  I'jl)  pp .  305-310 
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G  J.  P.  Davis  IVol  C.i'UjlAC  lEJURV  IS  BODILY 
C.i  I  i  forni  a  Medi  .  ir.^  94 ( 2  ) :  79 -82  ,  Fe!/ .  1961 


"'PwVJl-U;  A  CLISiCAL 
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Latinin,  1- .  1951'  llEDIC/eL  ASPECTS  OF  SE PERSOSIC  FLIGHT  (MASCHESTER 

LMVTIRSLTV  MEDICAL  SCHOOL  G.ULriE,  JULY  1951) 

(Flyin;.;  Personnel  Research  Conor.ittee  ,■  Air  Ministry)  F.P.R.C.  Memo.  23,. 
July  'r951 
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LatlMm,  F.  1955'  MAI.’-CAPJIYING  CENTRIFUGE 

N  •  inn)  1 ^ :  1057- Q  ,  18  June  1955. 
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Latham,  F.  1957  ACCELER.\TING  THE  IlLT-lAN  FRAME. 
Aeronlone  92 ( 2 3 73  ) : 2 73  ,  Feb.  22,  1957. 


AE.STRt\CT ;  S’emr-ary  of  a  lecture  by  Wg .  Cdr.  F.  Latham  to  the  British  Interplane¬ 
tary  Society  on  'Tlu.’  eftects  of  acceleration  on  the  human  frame’’,  on  February 
2.  There  are,  according  to  the  lecturer,  six  factors  to  be  taken  into  account: 
magnitude,  duration,  site,  area,  and  rate  of  application. 
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T,  itiu.  fr\  ^  '3  7  L/i',CLLKR-‘-.'ri-J'<  riTLDTi'ii  ANL)  'I  (^L!,IL\ACr, 

(Flyin:  JVr;.wi:'vl  rc  t.t .  o ,  Gl.  lirit.)  Fi'RC  Rcpt.  Go.  i&i2;  Jane  19S7, 

AST  lA.  A  l;  *  ^  1  0^4 


AESTIGvJT;  TliO  limits  of  phys  i  o  i  og  ico  1  tolerance  to  I  inear  decelcra  tion  lasting 
0.2  to  0.4  secs,  have  been  ass.-sseH  for  subjects  wearing  four  types  of  Ser/ice 
torso-restraining  harnesses  without  lir.o  restraint.  A  .em.bined  harness  alone, 
which  is  proposed  for  use  in  Ser'.'iec  aircraft,  should  givi'  protection  up  to  17  g, 
but  above  this  figure  seriou'’  injury  is  likely.  If  additional  leg -rt  s  tra  in  t  is 
employed,  it  is  considered  that  tr.e  safe  lir.it  r.-iy  be  i.ti.sed  to  at  least  20  g. 
Above  this  figure  arm,  leg  and  head  restraint,  and  a  ji-rk  in  harness  should  give 
protection  up  to  25  g.  Attention  is  drawn  to  the  possible  mechanism  of  injury 
to  the  larynx,  face  and  chest.  Peak  incra -abdornirui  1  pressures  of  450  mm,  lb-,  at 
12  g  h.ave  been  recorded  in  a  test  subject.  When  the  test  subjects  were  rcli-xcd 
prior  to  impact  a  protective  extensor  response  in  the  iowet  limbs  tending  to 
brace  the  subject  against  fhe  rudder  pedals  was  not  detected  less  tlu-.n  100 
milliseconds  after  impact.  (Author) 
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Latham,  F.  1957  A  STUDY  IN  BODY  B.YLLISTICS .  SE/\T  EJECTTOM. 

Proc .  Roy.  Soc.  3.  197:  121-139,  Aug.  1957 

See  also;  (RAF,  Institute  of  Aviation  Medicine,  Farnborcugh)  FPRC  Rept. 

No.  1016,  Jan.  1957.  A  reprint. 

ABSTRACT:  To  define  the  upper  limits  of  tolerance  for  short-duration  accelera¬ 

tions  acting  through  the  vertical  axis  of  the  body,  subjective  reaction,':  fro:', 
tests  in  vertical  ejection  rigs  were  assessed.  Accelerometers  on  the  luad  ,ind 

waist  recorded  up  to  30  g  lasting  0.01  to  1.0  sec.  Frequ  .nc'/  and  da:''.ping  cnarac- 

teristics  of  the  man-seat  system  were  determiincd  by  vibrating  the  system  over 
the  frequency  range  of  1  to  20  c/sec.,  and  by  use  of  s Icdge-hanmer  and  seat- 
drop  exper im.c  nts  .  Toterance  was  found  to  be  conditioned  by  the  tore.: -t  ime 
function  of  the  ejection  gun,  the  alignment  of  the  body  and  seat,  and  the  dynamic 

characteristics  of  the  seat  pack.  For  minimum,  overshoot  of  acce  1  e  ra  t  ion,  in  liie 

body  the  opt  mum  duration  of  force  was  0.23  .sec.  I.ow- f requency  response  ot  the' 
man  was  the  important  variable.  Previously  defined  limits  of  thrust  should  be 
adhered  to  as  anatomical  limits.  Maximum  overshoot'  in  the-  body  would  result 
with  a  rate  of  acceleration  change  increased  to  400  g/sec. 

might  be  increased  to  20  g  with  additional  log  restraint,  and  to  25  g  with  a 
jerkin  harness  and  arm,  leg,  and  head  restraints. 


L.Jtha".,  F.  r)5h  LIN.-Ak  ij, iJ.I ^ i '!<  ru\S'  t, . 

C  1  i  f, ,  S  <:  i  .  1  /  (  1)  ;  12  i  ;  3'j  ,  F<  .  i  i  . . 

AlioTR'’ '71  ■.  TliO  ptiy  ■>  i  o  1  ic.i  1  eflcc:;;.  .  i  K- <  1 1  .  i.'ii';  up  t:*  lu  g,  w:tr,  a  !:.axi  .<»1 

rate  of  chaoi’e  cl  3G0  g/sccond,  wort-  at  .Jn-d  it.  !.u:.^n  sucjei  t  s  on  a  rocVt-.i- 

propolled  trolley  ap[)arat!is.  Fo  ar  typeb  t  rcstrainirg  harness  were  '.orr.pa  n.  J , 
including  i'  conventional  Royal  Force  "Z”  liarness  comrrised  of  shoulder  and  lap 
sfaps,  1  four-point  harness  incorpora ti ng  leg  (cr”  '"h)  ,  lap,  and  shoulder  straps, 
and  two  three-point  variations  of  rii->  letter  harness.  Decelerations  up  to  12  g 
were  found  to  produce  no  undue  discorr.iort  cr  bruisirg  with  any  harness  tested, 
provided  that  tlie  head  was  flexed  to  an  ^ngle  of  45*^  prior  to  impact.  Above 

12  g,  bruising  in  the  region  of  tl.e  lap  blet  ar.d  shoulder  s'raps  occurred,  parti¬ 

cularly  in  the  abse:  ce  cf  crutci;  straps.  Location  of  the  feet  in  aircraft 
rudaei  pedals  resulted  in  a  noticeable  reduction  in  lap  belt  load,  although  no 
reflex  leg  muscle  action  could  be  d ;  s  tinguislicd  until  100  milliseconds  after  the 
start  of  decelerati'Hi.  Peah  it.tra-abdominal  pressures  of  200-450  mnu  Hg  were 
recorded  during  deceleratior..  Electrocardiograms  were  normal  immediately  follow¬ 
ing  impact,  and  pulse  rates  rettirned  to  normal  resting  rates  (from  100-140  beats/ 
minute  during  runs)  within  several  minutes.  It  is  concluded  that  the  leg,  lap, 
and  shoulder  narncss  ,gi ves  protection  up  to  ’7  g  but  that  serious  miury  is 
likely  above  this  level  It  is  sviggested  that  the  safe  limit  of  deceleration 
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Latham,  R.  &  P.  Howard  1958  MECHAMI8M  OF  INJURY  DURING  WHOLE  BODY  LINEAR 
DECELERATION. 

(RAF  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Rej't.  No.  100, 
Sept.  1958.  ASTIA  AD  217  225. 


ABSTRA.CT:  Experiments  were  carried  out  cn  the  changes  in  venou^ 

hiead  level  resulting  from  violent  blows  to  the  torso. 


pressure  at 


The  results  suggest  a  possible  mechanism  for 
'.emorrhages  oL^tived  during  wuole  bedy  .»aear 


the  conjunctival  a 
dece ierations . 


mJ  soft  tissue 
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Latner,  A.  L.  1942  IX'W  PRESSURE  PHASE  OF  BLAST 
Lancet  2:303-304,  September  12,  1942. 
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Laui^hlin,  C  P.  1962  IN-FLIGHT  >!EASir.U:r-lENT,  TKANS.’-flSSlON ,  ANT)  ASSLSSPILNT 
OF  ASTKCNALT  PilYSlOI/jGIC  RESPONSES 
A'roypace  Engineering  21(i):4G-43,  1962 

SLTC1.4RY:  The  riaiincd  space  flight  prograri’.s  h-ae  s  t  iiru  la  t  <)  d  consiiN  table 

interest  in  hucian  pr.y  s  io  log  ic  response -met.  i  tor  ing  techniq  ;es  ,  li.e  responses 
sensed  (pulse,  respiratory  rate,  blood  pressure,  etc.)  rcc.ain  uninanged 
from  routine  clinical  "vital  signs."  TT.ese  responses  have  si;arp  1  »:rii  la  ciOi..» 
in  adequately  reflecting  basic  pliy  s  i-a  log  ic  processes.  A  critical  function 
in  adequately  conveyinj;  physiologic  statusN.^  the  voice  t  ra.nsmi  s  s  *  ons  of 
subjective  sensations.  In  c.ed  ^ca  1  -  saf  e  ty  nionrtoring,  tiie  pl.ysici.in  must 
integrate  tliese  data  to  arrive  at  a  decision  and  appropriate  acti  n. 

The  complexity  of  the  in-flight  investigation  program  contemplated  for  the 
earth-orbitin;;  missions  re<,uires  information  exceeding  thau  available  from 
biosensor  devices.  It  will  be  more  reliable  and  productive  for  a  scientific 
crew  member  to  make  first-hand  observations  using  standard  clinical  tech¬ 
niques  . 

B ib- ins trumenta t ion  utilization  i^  dependent  on  flight-mission  ol.jectives, 
and  application  will  be  varied  in  each  m...ssion  phase. 
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Laughlin,  C.  E..  P.  McCutcheon,  M.  Rapp,  b.  p. 

Augerson  1962  PHYSIOLOGICAL  Rfl SFOq’sr. ^  or  lii;: 
P.jcult:  r  f  the  First  U.  S.  Mr  nr.  j  i  ^  ■  .-Ip  ic '  i_ 

1962 )  (NASA  Manned  Spacecratt  Ctr  P,. .  vi.-iOj, 


r  ;  .  s  ,  Jr.  «  r.d  W  .  A  . 
A.sT  nONAUT  .  fin  ■ 
h'dituary 
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Lavrent'ev,  M.  A.  i960  THE  PRG.hLLM  01  PiERCING  AT  COSMIC  VELOCITIES. 

In  L.  V.  Kurnosova,  ed.  ,  A  i  r  1 1 1  >•  ;  1 1  i.irtli  Sa*  elli  Leo  ,  (New  fork;  Plenum 
Press,  Inc.,  1960),  111,  85-91. 

ABSTRA-CT:  It  is  known  from  the  theory  of  curiiulative  thiar,.p:S  tlrat  the  mechanism 

of  puncturing  of  metallic  plates  by  cylinder.^  v;r  by  ball,-,  differs  greatly  at 
3-10  km/sec  from  the  meci.anism’ at  vo  loc  iti-.-..  up  to  loOG  m/,sec.  Two  stages 
take  place  at  high  velocities:  (a)  the  ball  or  cylinder,  penetrating  into  the 
obstacle,  flows  over  the  surface  of  the  punched  out  crator;  (b)  inertia  expansion 


1  I , 


■  ^  1 1 1.'  • 


j  •  y  t  u  1.  3  j- 1  d  t.  e  .1  f  t «  r  t  i . e  "  i 
(.ill  :  r .  .  -  r i  .■  >  . 

-  'i  .  •  •  i  v’J  c.  c.  ; 

^  i..  ;-JiLicaiar  caiiiiun  as 
1^  i/j  each  phc-niJH.enon . 


1  ’  .  ■  i  1  1 1  fj'  1  Ti;e  f  1  r:>  t 

.  ji  II  1  In  ■,  i..p  I'c' i  b  1  b  1  e  liquid 
i.i;i.  ,lt.  Mucli  leas  ir. vt a 1 1  ted  ia 
i..t:  j.e  r  1  ,T.ta  t  a  1  d  1 1  t  Ic  a  1  c  i  e  a  at  autii 

■  rct,arda  the  Uiain  hy;;uttieaia  stwde  in 
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Lawron,  A.  li .  1>>52  HlJy.Ah'  FACTORS  IN  THE  OREkATIONS  ANT)  DESIGN  OF  AIRCRAFT. 

J  ■  A  V i .i  1  i  (HI  IN.ul .  2 3(  3) :  2b4  -  258  ,  3c6  .  Jui.e  1S52. 

ABSTRACT:  iiu:  an  iactiira  in  aviation  endirace  tl.reo  broad  divisiiins:  (1)  aviation 

r.ediciiic,  whitii  fan.i  1  ia  r  i  zc-s  pilots  with  their  efjuipr.eii  t ,  safety  i.easures,  and 
preventive  c.edieal  as[3ecrc3;  (2)  lnii..aii  eiu;  iiiec  r  i  .  which  analyses  limitations 
of  l.ii.r.an  rtnsijonse  to  the  aircraft  and  ita  e  qiii  |-:;.erit  ;  and  (3)  hutian  resonrees 
•■hieh  relate  to  Seleition,  classification,  ajititndr  c.e-aa  arernen  t ,  training,  and 
..u:;an  relattt;ns,  tar.li.q  into  the  account  •  i.e  diversilitd  i,atrre  of  h.ufian  Leirq/s.  , 
Pay  c  i  i  )ph  y  s  i  o  1  og  ica  1  aspects  oi  noise,  vi atieii ,  use  ot  piessurized  cabins,  use 
of  ejection  seats  and  all  ivinds  of  pmitective  equipment,  and  the  ic.pacc  of  speed 
a '•e.  discussed.  Anii..ul  experiments  have  a  great  value  in  fur  trie  i  i  ng  researcii 
but  ultimately  each  device,  methoii,  and  principle  has  to  be  tested  by  "human 
guin-a  pigs". 

Sur:',eoa  is  perliaiu.  il.e  b<;st  Known  to  flyers.  The  Fliyld:  Surgeon's  aim  is  to  prevent 
disease  or  uisastci'  anu  to  cure  that  which  cannot  be  avoided. 
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1-^wton,  A.H.  1553  THERE 'M.  Al.WAYS  EE  A  HAN. 

1-  Av i  ti t  i  oii  lie_d  2h  ('6):  53  2-535 

AJiSTTCAflT:  For  a  long  t  i e  to  co,  .e,  the  hut. an  eiuyineer  must  strive  to  keep  thiC 

cGiijiit  and  tlie  crew  positions  optic. ally  babitalde  and  liutr.anly  furutional;  the 
psydiiil  ogit  al  sfientists  ir.ust  constantly  ic.prove  the  selection,  classification, 
and  trainin,’,  procedures  cf  r.en  to  tiy  (.r  to  support  the  aircrews;  and  the  bio-, 
lty,i.,al  scier.tists  ii-.usi  coivetamly  seek  to  prutett  those  whe  tly  against  increas¬ 
ing  etiv ii uuiiienca i  sciesses  and  to  keep  them  mentaiiy  and  physically  sound. 

Fi.ir  various  admin  i  s  t  rat  i  ve  iea..oi:s  ti.e  Ihncan  Fa^t.rs  of  flying  are  divided  for 
research  and  dcvel  op;'.’ .nt  jc.r  p>..'>e iiii.  three  areas:  (1)  llui:.an  Engineering,  (2) 
H.uuan  Resources,  and  (3)'  A.-ro  Medical  b*  ieii.es.  H-iman  Engineering  consists  of 
relating,  t-.an  to  h.is  c.aihiue  i.r,  in  the  Air  Fi.rce,  ot  fitting,  the  man,  t*.e  air¬ 
frame,  the  po'wer  plant,  the  elcitronic  devices,  and  the  aruiac.ent  into  an  o[jera- 
tional  unit  desi,  ri.^Led  us  ti.e  weapon  .system. 

Hur.aii  Resources  researcTf  '..as  revealed  tiie  sources  of  flying  personnel  and  ana¬ 
lyzed  the  jobs  that  each  r.an  r.ay  iie  called  upon  to  perform  in  the  Air  Force. 

From  these  s.tudies  selection  and  c  lassi  f  ic  at  ivm  methods  are  now  becon.ing  available 
to  fit  the  man  and  job  advantageously.  Of  tlic  Human  Factors  team  the  Flight 
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L-iWio:  ,  «  .  '.V  ;  7 b  i  lii.AL»  1  t/IJ-.H AliCt  iO  1. /-.(  T  i'J/'WS' 

I:',  .-.i  1  t.  ,  A,  A.,  ■. !  ul.,  licad  6  iicA.-.f!  I  iiVt- ;  t  l  ga  C  1  i'Xi 

( C  -  n.>.  i  i  Ai  riji, ac  t  ;  c<i  1  Lao  .  ,  Ir.c  .  ,  fcu  t  la  1 1/ ,  1>  .  'i  ■  )  Caiit  ra c  t  I'io  .  Is t  -  o r  i  - 1  i  1 7 , 
Rs^i-t  .  ,  nG-67S  D-b,  30  A|.rii  1951 
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LawLon,  R.  W.,  R.  Cro.'-.Oia,  LC.  Clark  19^4  THH  'VlSCCtLASTIC  hEllAVIOR  OF 
isolated  aortic  strips  studied  by  MFIAI.S  of  a  PA>’A1.1J£L  spring  and  DASllPOT 
ANAIjOGUE  ('Naval  Air  De  velopir-eiit  Ctr.,  Joiisisvi  1  i  a  ,  Pa.)  NADC -MA-54 1 2  ; 
12  Oct  .  i 5  54 
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L,.'..r..-o  k.  W.,  R.  Cro.sLiu,  0  C.  Clart.  1  955  ElabS'J  It  PROPLR'l  ILS  OF  IVU-iMALI  A. 

TISSUE.  PiiA..SE  I  -  INSIHUrTIi.TATION  .  (NaVal  Air  DcVu  loi-r.,criL  Ctr.,  JsA.n..jvi.l  Ifc , 
‘"a.)  Project  NM  001  lOO  31 5;  31  Dec  .  1955 

ABSTRACT:  AiJtoir.alic  c  ai.'.-coi.t  ru  1 1  cd  G  pt-Gifa;,:*  wi.lcii^  vn  1 1  produce  short  accclcra- 

tlois  stresses  of  Various  arj.plitudes  and  i»yrn.->  Lava  been  dLSi.j:n.cd.  Because  of  the 
shortr.ess  of  the  periosi.i  of  acca  1  t-rat  isju  required,  pLa.^e  lag  ar.d  dio'tort  ion  in 
the-  i;ui:. an  ccntrift.ga  We-rc-  revealed  in  pre  1  ir.inaf y  tests  of  tliese  carr.s  .  Aniri.al 
expe  r  ir  ent  at  ion  using  tljese  prograws  wa..  bu.spe:i(!i-d  j-e.nding  furti.er  study  of  the 
centrifuge  characteristics  under  Phase  il,  NIT  nOl  L(j0  3u3  .  ■ 

An  asitc’r.atic  p rog rati" i n;eciiar(i s:n  for  tluj  8  f<a.t  ar.ir.ujl  centrifuge  haS  been  con¬ 
structed  and  is  at  present  undergoing'  pre  1  in.inary  tests.  Aniij.al  exi>e  r  l(r.et:C  at  ion 
is  proceeding  on  tile  sr.iC  1  I  ar.iir.al  centrifuge  utilizing  a  turntable  wi.ich  converts 
lateraltopositivcGirO.bsecond. 
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Lawton,  R.  I/.,  R.  Crosbse,  C.  Clarx,  L .  Gieeia  ,  G  K/dd  1  95  5  ELASIK,  PP.OPERilES 
OF  I-5-J'TTA.LI/Gi  TISSUE.  PHASE  II.  ARTERIAL  BUiOD  Pi<ESSURE  RESPONSES  TO  POSITIVE 
G  IN  THE  MONKEY.  (Naval  Air  Deve  lopr.eut  Ctr.,  JoLnsville,  Pa.)  Project 
NM  00!  100  315;  31  Dec .  1955 

AhSfRAC:!:  Positive  G  esiperiitent  s  Ubing  an  aut<n;;.itic  c  ac. -co  ni  ro  1  1  e  d  G  pr.igraiv.  ■ 

(5  SeCwi.d  sir.e-  Wa've)  La /e  been  subpendt.:d.  ILe  r«-:b.ults  to  date  haVe  t.een  .ii.al/Zed 
and  a  rt-p.jrt  is  in  prep.jrat  ion  .  Expe  r  i  i.si  ti  t  s  kui  the  siriall  anirual  centrifuge  are 
con  tinu  i ,  ig  .  For  a  nearly  "square  WaVe"  ac  e  e  1  er  at  ion  ,  the  response  t  ir.ai  of  the 
blokjd  pressure  fall  whi.h  occurs  in  the  aorta  is  under  study.  Dat a ■ obta ined  in 
this  way  will  augment  tlie  results  obtained  on  tiie  h.uman  centrifuge. 
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loUtc.i,,  R.  W,,  K,  6C.  CijrK  I'iyj  RW/Ri.Rl  JR  S  i.R 

Tl^slr.  Rt»;Sf.  III.  Lr.^Aj--.lC  Ki-CHAJ.K  AJ,  hh:i/VIOR  OR  lE(H.A!th  I  lS^.i,ti>  . 

(.'..jv.iJ  A:  r  OeVM  ioj-cjii.t  Otr.,  Jwl.i.j>vi  J  ;  e  ,  Ro  .  J  Piujccl  i.'M  Ool  JOO 

i  1  Ivi.  V  .  1  7  b  5  ’  ’ 

nBol  ;  Studies  ut  isolated  tisao'e  Sj.t .  i  ,  RrUitlRully  Llojae  oj  Lht-  VdSi-ular 

systei;.,  hdVf  lol.t  ir.lied.  i  i.eO  re  t  1 1.  <i  1  cO;..|.ot  at.  loos  JidVe  I, cell  Carried  Out  mih  :.fie 
i*e  i  ji  ot  tile  A -■  i  o'i .  uLi  t  i  c  <1 1  Coii.j^uter  i^  t  u  r  ^  t  r  y  uf  JJAIiC  to  test  tRe  liyR^Jt  lie  s  i  s  tlidt 
the  clastic  hei.uvior  of  these  tissues  Rafaliels  that  of  a  rutyUer-like  n.aieridi. 
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Lawton.  R.  W.,  R.  Croshie,  C.  ClaiK,  6  L.  Greene  191“)  ElJVSTIC  PKDRLRIIES  OF 
M/U^llALlAii  TISSUE.  PHaEE  IV.  A  STUDY  OF  THE  MECHAi'ilCS  OF  THE  IhTACT  AORTA 
,Lh  l/iGS  fay  MEAJIS  Of  SiyjO  I'lOlIOli  PIOTUHES.  (Haval  Air  lieve  1  oj.ii.eiu  Ctr.,  Johns- 
VI  lie,  Pa.)  Project  hH  Uhl  1 Oo  3 ! S ,  3 1  Dec .  1 9 5 5 

AfaST  PACT ;  Ti.e  n.t->-hdnical  RroRerties  of  the  intact  aorta  liave  t.eei,  studied  hy 
11  .t.  a  I .  .s  u  f  a  f  r  a  c.e  -  ! .  y  -  f  r  all.e  a  r,  a  1  y  s  1  O  t  s  1  u  W  llSy  t  1  o ; ,  1  C  t  U  r  c  s  .  Me  a  S  U  1  e  ltd:  n  L  s  of 

dlai..i;ter  di.d  leriiith  of  a  si.ort  a-'ltlc  sej'-Sei,!  are  n.ade  and  plotted  with  respect 
to  pressure.  The  results  will  l,e  lalyAed  ill  I  c  ni.s  of  s  i  niji  1  c  Hechanicdl  Baldels. 
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Lawton,  R.  W.,R.  Crust, le,  6  C.  CiatK  ■  lv33  KEASL'^EMEilTS  Oil  THE  ElV-.ST  ICITY  AI-D 
DAllPIHG  OF  loOUTED  AORTIC  STRIPS  OF  THE  DOG.  Ci  r  .  Fes  .  3;40i-4oB 
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Lawtoii,  R.  W,,  R.  CriJst.ie,  C.  Clai'K,  t  L.  Greene  i9jj  SOME  ASPECTS  OF  RESEARCH 
IN  HIOIjOGICAL  EIV'.STTC ITT  ( In t  ri/duc t or y  Reinarks,  Coiifereiice  tHi  "Tissue 
Elasticity",  Dartiraiuth  College,  Sej'ten.t.er  1935)  ■ 
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Lawtwi. ,  R.  U.  Iv36  AKT  ERIAL  faLo(,U  l'RJ.SSUKE  Ki:.sPuNSES  TO  G  FORCES  IN  THE 
MONFLY . 

(U.S.  i.aval  /ir  iJe  ve  1  .,p:,.eii  c  Ceniei,  Joiiiis  V 1 1  le  ,  Pa.)  NADC  -  MA  -  36  1 1 ,  24 
Sep  te, I, her  19', o.  A.STlA  Aij  113  2t>h. 

See  also;  J  .  A  V  i  .1 1  I  .,11  Me-.i .  29:97-  103,  '9i)b. 


AB.S'i'RACT ;  This  study  descrihes  arteri.il  blMod  pressure  responses  In  iiiuiikeys 
subjected  to  psotive  acceleration.  Tlte  three  principal  factors  affecting  the 
blood  pressure  are  shown  to  be  (a)  the  height  of  the  fluid  col-jiun  in  the  G 
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A>  CtLhi<ATIOU. 

(IJ.S.  iiav.il  Air  iJc  vc  Ct-iiter,  J..i.i.3Vi  )  Ic ,  i^a.>  l.Ai,',  ;-lA-j/<i4,  Kc[/t. 

ti.i.  4,  1  1-Urtl.  Ab'.lA  AD  17/  '/<ii. 
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Law  con,  R.  W.  1961  THE  HYDROSTATIC  PRESSURE  IN  THE  ARTERIAL  TREE. 

In  Gauer,  0.  H.  &  G.  D.  Zuidema,  eds .  ,  Gravitational  Stress  In  Aerospace 
Medicine.  (Boston:  Little,  Brown,  and  Co.,  1961).  Pp.  260-261. 
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Lawton,  W.  H.  1957  PHYSIOLOGICAL  INVESTIGATIONS  IN  THE  FLYING  SAFETY  PROGRAMS 
OF  THE  FLYING  TRAINING  AIR  FORCE.  U.  S.  Armed  Forces  Med.  J.  8:937-944 


3,1C6 

Lease,  G,  0.  &'f.  G.  Evans  1959  STRENGTH  OF  HUMAN  METATARSAL  BONES  UNDER 
REPETITIVE  LOADING. 

J.  Appl.  Physiol.  14:49-51. 
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Leavitt,  W.  1958  MAN  IN  SP.ACE 

Air  Force  41(3) : 109- 1 -7 ,  120-123.  April  1958. 

ABSTRACT:  A  description  of  tests  of  men  under  space-flight  conditions. 
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Lecca,  Gtr.o.  Garrido  1963  EL  ACCIDF.NTE  DE  JORGE  CHAVEZ  '  (THE  ACCIDENT  OF 
JORGE  CH;\VE'Z)  '  ' 

(Li.ia:  Instituto  Peruano  de  Fomento  Educativo,  1963) 
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LeCount,  E.  R. ,  et  al.  19  PATHOLOGIC  ANATOMY  OF  TRAUMATIC  FRACTURES 
OF  CRANIA  u  BONES  AND  CONCOMITANT  BRAIN  INJURIES. 

Journal  of  American  Medical  Association  74(8) :501-511 .  Feb.  21,  1920. 

ABSTRACT:  This  attenipt  to  consider  the  injuries  of  the  brain  and  cranial 
bones  “when  thhTaTt ter  are  broReh  by  external  via lence  is  based  on  conditions^ 
encountered  in  504  postmortem  examinations  made  by  one  of  us  during  the 
years  1911  to  1918.  It  does  not  include  all  the  postmortem  examinations 
during  that  period  of  the  bodies  of  persons  with  such  traumatic  fractures, 
for  in  about  sixty  instances  the  measurements  and  other  steps  necessary 
in  the  interests  of  precision  were  not  so, detailed  as  in  the  504  here 


939 


reviewed.  The  patients  were  cared  for  in  the  Cook  County  Hospital  or 
the  Hospital  of  the  House  of  Correction,  and  some  post  mortem  examinations 
were  of  bodies  of  persons  who  were  found  dead  or  who  died  in  route  to  a 
hospital. 
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Lederer,  Jerome  1962  PERSPECTIVES  IN  AIR  SAFETY 

(Pre  sented  at  the  1962  ASME  Aviation  &  Space  Division  Conference, 
Shoreham  Hotel,  Washington,  D.  C.  27  June  1962) 

The  Daniel  &  Florence  Gugganheim  Aviation  Safety  Center  at  Cornell 
University. 
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Lederer,  L.G.  1956  THE  AEROMEDICAL  ASPECTS  OF  TURBO-PROP  COMMERCIAL 

AIRCRAFT.  A  STUDY  OF  VISCOUNT  PASSENGER  OPERATIONS  IN  THE  UNITED  STATES 
J.  Aviation  Med.  27(^):287-300 


SUIDIARY:  The  aeromedical  characteristics  of  the  VISCOUNT  turbo-prop  airliner 
have  been  discussed  as  related  to  operation  in  commercial  aviation  in  the 
United  States.  The  differences  between  turbo-prop  and  conventional  piston 
powered  aircraft  have  been  demonstrated  particularly  in  the  field  of  noise 
and  vibration.  The  level  of  cabin  pressurization  has  been  discussed  and  shown 
to  be  more  physiologically  acceptable  than  other  commercial  aircraft  operating 
in  the  United  States. 

Pilot  transition  training  has  been  discussed  and  a  new  t>pe  of  flying  in 
commercial  operation,  have  been  cited,  such  as  "hull  life,"  and  "metal  fatigue 
It  is  hoped  that  as  new  better  commercial  aircraft  are  developed,  the  aero¬ 
medical  aspects  such  as  have  been  covered  in  the  presentation  will  also  be 
reported . 
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Ledcraan,  M.  1962  REPORT  ON  TEST  ON  C16  2406  001  TRANSMITTr.R-ACCELEROMETER 
(Kearfott  Div. ,  General  Precision,  Inc.,  Little  Falls,  N,  J.)  Jan.  1962 
Rept.  no.  K-265;  IDEP  Rept.  no.  851.20.01.40-R8-01,  ASTIA  AD-275  237 

ABSTRACT:  Accelerometer  S/N  231  satisfactorily  met  the  requirements  of  the 
Inspection  Tests  and  Qualification  Tests.  Accelerometer  S/N  350  satisfactorily 
met  the  Inspection  Tests  and  Qualification  Tests.  Accelerometer  S/N  350  sat¬ 
isfactorily  met  the  Inspection,  Vibration  High  Temperature  Twists.  The  unit 
satisfactorily  met  the  Low  Temperature  requirements  after  cleaning  and  recali¬ 
bration.  With  the  exception  of  .  the  damping  ratio',  which  rem  .ined  constant 
throughout  all  the  tests,  the  S/N  95  unit  satisfactorily  met  the  Inspection 
and  Qualification  Test  requirements.  (AUTHOR) 


3.1,1^ 

Ledley,  R  S.  1957  FUNCTIONAL  CRITERIA  FOR  BIO-MEDICAL  DIGITAL  ELECTRONIC 
COMPUTER  DESIGN  ' 

(National  Bureau  of  Standards,  Washington,  D.  C.)  NBS  Report  No.  5667, 

6  December  1957. 
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Ledley,  R.S.  1960  COMPUTING  FACILITY 

(George  Washington  U.,  Washington,  D.C.)  Project  9777(805'>.  Contract  AF 
49(638) -7 15;  AFOSR,  DLS. 


ABSTRACT:  A  flac  II  computer,  surplus  to  Air  Force  operational  needs,  has 
been  loaned  to  George  Washington  University  for  use  in  developing  a  program  of 
research  in  medical  and  biological  problems.  Some  of  the  res  .arch  will  result 
from  collaboration  with  scientists  in  other  laboratories.  The  facility  will 
represent  one  of  the  few  having  its  potential  capability  devoted  entirely  to 
biomedical  research. 
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Lee,  R.  H. ,  F.  I.  Whitten,  and  F.  W.  Brown,  III  1959  THE  EXPLOSIVE  DECOM¬ 

PRESSION  COMPONENT  OF  AIR  BLAST.  (i:avy  Mine  Defense  Lab.  ,  Panama  City, 
Fla.)  Medical  research  rept.  no.  4;  ASTIA  AD  219-712. 

TVBSTTLVCTT — The"e~guarionS"PT~~'^-^(l  T-Zt-)  and^r  .  - -5---(dr->— t  /t  >"derdvcd-fr 

1  cm  jocm 

the  Study  of  a  biophysical  analog  presumed  to  simulate  the  mechanical  action 

of  explosive  ciecom.pression  on  living  anim.al.s,  are  applied  to  the  data  from. 

a  series  of  exper i.aer.ts  in  ^'nich  mdee  v.’ere  e::poscd  to  rapid  deccm.pressicn 

under  a  wide  rur.p.e  of  pressures  and  doc  cm.pression  tim.es.  Estimates  of  the 
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average  values  of  the  tinie  constants,  tm,  of  the  mice  at  constant  mortality 
are  compared  with  estimates  based  on  physical  measurements  of  lung  volumes 
and  tracheal  diameters.  The  primary  objective  was  to  demonstrate  that  engineer¬ 
ing  formulae  can  be  applied  to  the  biophysical  aspects  of  explosive  decompres¬ 
sion  in  exactly  the  same  manner  that  such  formulae  were  applied  to  the  physical 
aspects.  Biophysical  parameters  are  estimated  which  correspond  in  every  way 
to  their  physical  counterparts.  Emphasis  is  to  be  placed  on  the  existence 
of  these  parameters,  and  on  the  methods  £o‘^  their  estimation,  rather  than  on 
accuracy  of  the  numerical  values  given.  (Author) 
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Lees,  L;,  F.  W.  Hartwig  &  C.  B.  Cohen  1958  THE  USE'  OF  AERODYNAMIC  LIFT. 

DURING  ENTRY  INTO  THE  EARTH'S  ATMOSPHERE. 

(Space  Technology  Laboratories,  Ramo-Wooldrldge  Corp.,  Los  Angeles,  Calif.) 
GM-TR-0TA^00519,  November  20,  1958. 

ABSTIu^CT:  By  employing  aerodynamic  lift  during  entry  into  the  earth's  atmosphere 
at  either  orbital  or  escape  velocity,  the  range  of  allowable  entry  angles  for 
a  prescribed  peak  deceleration  is  greatly  increased,  while  the  total  heat  energy 
transferred  to  the  vehicle  can  be  held  to  about  the  same  value  as  that  for  a 
nonlifting  vehicle.  Only  modest  lift-drag  ratios  are  required  beyond  peak  g 
to  prevent  the  deceleration  from  exceeding  the  peak  value  or  to  prevent  the 
vehicle  from  skipping  out  of  the  earth's  atmosphere.  Thus  the  difficult  guidance 
and  control  problem  is  greatly  alleviated;  in  particular,  for  return  from  the 
moon  or  from  other  planets  the  necessity  for  multiple-pass  dragbraking  is 
eliminated. 
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LoGalley,  D.  P.  1963  SPACE  SCIENCE  (John  Wiley,  Publ.) 

ABSTFACT:  Based  on  a  series  of  16  lectures  presented  at  the  Univ.  of 
California  in  the  Fall  semester  of  1961,  this  latest  entry  in  the 
Wiley  Spar  .  Tec'r.nology  Series  provides  a  full-scale  review  of  the 
theoretical  and  experimental  scientific' data  obtained  during  the  first 
five  years  of  the  space  age.  After  an  introductory  chapter  by  the 
Editor  on  spate  exploration,  15  nationally  recognized  authorities  offer 
straightforward  and  lucid  accounts  of  progress  made  in  their  own  areas 
of  research.  ' 

Included  is  a  chapter  on  bioastronautics  by  General  Don  Flickinger 
with  references  to  acceleration  problesm. 
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Lehmkohl,  J.  C.  1947  SPINAL  ACCELERATION  MEASUREMENTS  ON  A  PILOT-DU>S-IY  EJECTED 
FROM  A  P-61  AIRPLAliE  IN  FLIGHT.  (Army  Air  Forces,  Materiel  Command,  Engineer 
ing  Division)  Serial  No.  TSEAC12A-45341-2-5, ■ 1  July  1947;  ATI-10  794 


CONCLUSIONS  (t  RECOMMENDATIONS:  It  is  concluded  that  the  existvince  of  a  vibrating 
system;  consisting  of  the  ejection  seat,  the  cushioning  media,  and  the  dummy; 
which  Induces  the  high  peak  accelerations  is  further  substantiated  by  the  results 
of  these  tL*sts.  The  peak  values  of  spinal  acceleration,  as  recorded,  exceed  the 
present  known  physiological  tolerances  of  a  human  subject.  The  weight  of  the 
ejection  charge  has  a  very  small  effect  on  the  peak  value  of  spinal  acceleration. 
The  primary  factor  effecting  the  magnitude  of  the  spinal  acceleration  peak  is  the 
angle  of  ejection.  Within  0.15  seconds  after  the  catapult  separation  the  spinal 
acceleration  of  the  dummy  stabilizes  at  approximately  -2g  for  the  duration  of  the 
record.  It  is  recommended  chat  ground  tests  be  conducted  to  obtain  additional  dat 
concerning  the  effect  of  ejection  angle.  Corrective  action  be  taken  towards  the 
modification  of  the  means  of  cushioning  in  order  to  eliminate  or  reduce  the 
excessive  peak  accelerations,  (AUTHOR) 


.3,120 


Leman,  J.,  W.  Demeshak,  A.  Myerson  &  D.  Goldman  1936  EFFECT  OF  ALTERATIONS 
IN  POSTURE  ON  THE  INTRA-ARTERIAL  BLOOD  PRESSURE  IN  MAN.  I.  PRESSURE  IN 
THE  CAROTID,  BRACHIAL,  AND  FEMORAL  ARTERIES  IN  NORMAL  SUBJECTS. 

Arch.  Neurol.  Psvchlat.  (Chicago)  35:1216-1224. 
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Lemon,  H.  H.  1947  FROM  GALILEO  TO  THE  NUCLEAR  AGE. 
(Chicago:  The  University  of  Chicago  Press,  1947) 
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Lenggenhager,  K.  1936  DIE  GENESE  DER  LUFTSEE  UND  EISENBAHN-KRANKHEIT  IN 
NEUENR  LIGHT,  (The  Origin  of  Air,  Sea,  and  Gar  Sickness  from  a  New  Point 
of  View)  Schweiz  Med.  Wchnschr..  66:  354-357 

ABSTRACT:  According  to  the  present  writer,  air,  sea,  and  car  sickness  are  not 
due  to  labyrinthine  disorder,  but  to  variations  in  pressure  and  traction  on  the 
great  sympathetic  nerve  plexuses  of  the  upper  abdomen.  Therapeutically,  he 
recommends  horizontal  posture,  tight  binding  of  the  abdomen  and  administration 
of  Bayer's  sedative,  "Seasick  Cure,"  which  contains  atropin,  scopolamin,  luminal 
and  papaverin.  ABSTRACT:  Journal  of  Aviation  Medicine  7(4):  212,  December  1936 
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Lennox- Buchtnal  M.,  F.  Buchthal  and  P.  Rosenfalck  1960  CORRELATION  OF 
ELECTROENCEPHALOGRAPHIC  FINDINGS  WITH  CRASH  RATE  OF  MILITARY  JET  PILOTS. 
Eoile>^sia  (Amater.)  1:366-72  ,  June  1960 
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Lentz,  E.C.,  and  A.F.  Zeller.  1962  AIRCRAFT  ACCIDENT  POTENTIAL  RELATED  TO 
PILOT  AGE  AT  TIME  Of  GRADUATION.  (Directorate  of  Flight  Safety  Research, 
Norton  AFB,  Calif.)  ASTIA  AD-286  479;  2  July  1962 


ABSTRACT:  The  overall  fir>dings  offer  support  for  the  hypothesis  that  younger 
pilot  graduates  have  a  better  subsequent  accident  record  than  the  older.  The 
fact  that  younger  pilots  experienced  a  higher  accident  rate  during  their  early 
hours  of  rated  flying  than  did  the  pilots  who  received  their  wings'  when  25  years 
of  age  or  older,  ia  apparently  the  result  of  the  previous  experience  of  some  of 
the  pilot  graduates.  When  those  pilots  who  had  had  previous  rated,  though  non¬ 
pilot,  experience  were  eliminated  from  consideration  the  anticipated  results 
appear.  The  reversal  of  trend  with  the  previously  rated  individuals  included 
results  from  the  fact  that  on  the  whole  those  who  had  received  prior  training 
were  older  and  had  been  exposed  to  a  period  of  screening  which  resulted  in  a 
superior  group.  This  demonstration  of  the  fact  that  dual  training  with  the  dual 
screening  leads  to  a  better  end  product  is  of  theoretical  interest,  but  because 
of  the  expense  and  titie  involved  would  not  appear  to  be  ptactically  feasible  as 
a  standard  procedure. 
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Lestard,  R.  F.  1946  [ACCELEPATION  AND  CENTRIFUGATION] 

Rev,  de  Infomaciones  Aeronaut.  15:249-278.  April  1946. 
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Leved.-:hl,  B.  H.  1961  SOME  NOTES  ON  THE  PHYSIOLOGICAL  TOLERANCE  TO  ACCELERATION 
(Douglas  Aircraft  Co.,  El  Segundo,  Calif.)  ES  40253;  ASTIA  AD-257  737; 

20  Feb.  1961 


ABSTRACT;  The  report  contains  eleven  tables  and  graphs  dealing  with  the 
duration  and  time- tolerance  of  negative  acceleration  and  transverse  acceleration. 
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Levedahl,  B.  1962  NOTES  ON  THE  EFFECTS  OF  HUMAN  ACCELERATIO;;  TOLEIU'iNCES  ON 
DESIGN  FOR  THE  TERRAIN  FOLLOWING  AIRCR,\FT .  (Douglas  Aircr.ift  Co.,  Inc.,  El 
Segundo,  Calif.  )  Rept .  No.  ES  40621;  Contract  Nonr-107600;  ASTIA  AD-278  653 
Jan .  1962 

ABSTRACT:  Accelerative  forces  acting  on  the  pilot  serve  as  a  severe  limitation 
on  low  level,  high  speed  terrain  following  operations.  The  physiological  restric¬ 
tions  imposed  by  acceleration  forces  essentially  define  the  flight  path  permitted 
and  hence  restrict  the  altitudes  that  ^an  be  maintained  over  anv  defined  terrain. 
While  some  benefit  can  be  derived  by  the  use  of  antl-g  suits  for  positive  g 
forces,  the  physiological  limitations  are  not  apparent  when  an  .attempt  Is  made 
to  control  over-shoot  after  passing  over  a  barrier.  At  this  time  negative  g  forces 
are  applied  to,  the  pilot.  Some  evidence  Is  available  to  show  that  repeated  appli¬ 
cation  of  g-forces  may  effect  physiological  parameters  other  th.in  tolerance  and 
may  thus  be  of  importance  in  defining  performance  characteristics  or  limits.  More 
work  must  be  done  on  the  effects  of  g-loading  on  these  parameters  before  a  reason-  , 
able  assessment  can  be  made.  (AUTHOR) 
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Leveret t,  S.  D.  MEASUREMENT  OF  THE  CONTRACTION  FORCE  OF  THE  HEART. 

(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio) 

Proj.  7220;  RPO  -  805 

ABSTRACT:  This  work  Involves  the  measurement  of  the  cbntractlon  force  of  an 
experimental  animals  heart  when  the  subject  is  exposed  to  prolonged  positive  accel¬ 
eration.  The  objective  is  the  determination  of  the  causes  of  the  variation  in 
human  tolerance  to  accelerative  forces.' 


3,129 

Leverett,  S.D.,  and  ,C.D.  Zuidema  1957  STAITOARDIZATION  OF  HLTIAN  CENTRIFUGE 
TECHNIQUES,  Meddelanden  fran  flyg  -  och  naval-mediclnska  namnden 
(Stockholm),  6(2):  33-39 


ABSTRACT:  Standardization  of  experiments  conducted  in  different  centers  on 
human  cencrifuges  is  proposed  along  the  following  criteria:  (1)  rate  of  onset 
1.5  g/sec  (2)  Maximum  time  at  peak  g  in  a  rapid  onset  run,  15  sec.; 

(3)  lights  in  room,  darkened  or  dimmed;  (4)  distance  from  subject  s  eyes  to 
light  panel,  30  inches;  (5)  distance  between  right  and  left  peripheral  lights, 
28  inches;  (6)  type  lights  for  subject,  to  be  determined  (ho\.-ever ,  some 
standard  white  light  would  be  most  desirable):  (7)  central  obsetver,  this  is 
definitely  desirable,  (8)  television  monitor,  optional,  but  desirable;  and 
(9)  end-point  criteria,  blackout  (peripheral  light  loss,  central  light  loss) 
at  any  point  in  the  run.  Certain  other  recommendations  are  made. 
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Leverett,  S.D.,  &  G.D.  Zuidema  1957  STAl'lDARDIZATION  OF  HUMAN  CENTRIFUGE 
TECHNIQUES.  (Paper,  Meeting  of  Aero  Medical  Association,  Denver,  Colo., 

May  6-8,  1957) 

ABSTRACT:  There  are  eight  centers  in  the  world  actively  reporting  studies  on 
the  human  centrifuge  and  several  others  are  either  under  construction  or  being 
planned.  With  Increased  speed  and  altitude  of  aircraft,  the  problem  of  human 
tolerance  and  reaction  to  acceleration  becomes  more  complex.  Although  many 
centrifuges  have  been  in  operation  as  long  as  fifteen  years,  there  has  been  no 
standardiaatioa  of  operation.  This  tends  to  make  results  reported  by  one  group 
invalid  for  another  group  using  a  different  set  of  operating  criteria.  These 
criteria  Include  the  type  of  lights  used  for  subject  response,  central  observer, 
closed-circuit  TV  monitor,  end-point  criteria,  maximum  time  at  peak  G  during  a  , 
rapid-onset  run,  rate  of  acceleration  to  peak  G,  type  of  lights  in  room,  and 
distance  between  subject's  eyes  and  signal  lights.  A  standard  run  baaed  on  the 
above  criteria  is  suggested.  (J.  Aviation  Med.  28(2):208,  April  1957.) 
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Leverett,  S.  D.,  S.  Emdurant,  L  M.B.  Riley  1957  VENOUS  CONSTRICTION  IN 
MAN  DURING  EXPOSURE  TO  POSITIVE  G  FORCE.  Federation  Proceedings. 

16(1, part  I);80.  March  1957 

ABSTR-^CT:  Five  subjects  were  studied  during  15  second  exposure  to  3  g 
(positive)  on  the  human  centrifuge.  Pressure  In  the  venous  segment  isolated 
bet\7een  two  occlusive  pneumatic  tourniquets  increased  in  every  instance 
beginning  1-10  seconds  after  the  onset  of  acceleration.  It  reached  a  peak 
after  10-30  seconds  and  slowly  returned  to  the  original  level  during  the 
subsequent  20-45  seconds.  The  group  mean  maxitnum  pressure  increase  was  12.5 
4.8  mm.  Hg.  Reflex  venous  constriction  occurred  during  positive  accelera¬ 
tion,  presumably  contributing  to  circulatory  compensation.  The  functional 
significance  of  this  reflex  remains  to  be  determined. 
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Leverett,  S.D.,  &  N.P.  Clarke  1958  C'lANGES  IN  FORCE  OF  CONTRACTION  OF  THE 
ilEART  DURING  POSITIVE  ACCELERATION. 

(Paper,  1958  Meeting  of  Aero  Medical  Association,  Statler  Hotel, 

Washington,  D.C.,  March  24-26) 

ABSTRfiCT:  Using  the  strain  gage  arch  technique,  qualitative  changes  in  the 
force  of  contraction  of  the  left  ventricle  of  dogs  were  observed  simultaneously 
with  the  arterial  pressure  at  head  level  and  the  EKG  when  the  animal  was  exposed 
to  v.irying  positive  force  fields  on  the  centrifuge.  The  arterial  pressure  over¬ 
shoot  following  a  20  mm.  Hg.  The  Valsalva  maneuver  was  used  as  one  of  the  pre¬ 
run  indexes  of  the  responsiveness  of  the  autonomic  nervous  system  in  affecting 
the  cardiovascular  reflexes.  Drugs  known  to  affect  the  contractility  and  rata 
of  the  heart  were  selectively  administered  to  qualitatively  test  the  responsive- 
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ness  of  the  strain  gage  pick-up  unit  surured  tr  the  n.yucardiuir,.  Preliminary 
experiments  indicate:  (1)  a  reflex  increase  in  force  oi  contractiv)n  of  the  heart 
during  steady,  short -durat ion  (15  seconds)  positive  G  runs:  (2)  positive  G  runs 
of  either  a  prolonged  low  level  G  or  higlx  level  G  (ahove  5  G)  but  of  shorter 
duration  resulted  in  a  degradation  of  the  initial  cardiovascular  collapse;  and 
(3)  a  complete  loss  of  all  of  the  above  reflex  compensatory  mechanisms  following 
the  administration  of  a  post-ganglionic  sympathetic  blocking  agent. 

(i-  Aviation  Med.  29(3);240,  March  1958) 
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leverett,  S.  D.  .  and  N.  P.  Clarke  Nov.  1959  A  TECILNIQUE  FOR  DETERMINING 
CHANCES  IN  FORCE  OF  CARDIAC  CONTRACTION  DukIMG  ACCELERATION. 

Aerospace  Medicine  30(11) :832-839.  Nov.  1959 

See  also  (Wright  Air ' Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADD 
TN,60-il6;  ASTIA  AD-23a  275;  April  1960, 

ABSTRACT:  A  technique  is  described  for  measuring  changes  in  force  contraction 
of  the  heart  during  positive  acceleration  in  intact,  anesthetized  dogs.  It 
employs  a  modification  of  the  Walton-Brodia  strain  gage  arch.  The  post-Valsalva 
arterial  overshoot  was  used  as  a  pre-run  test  of  cardiovascular  responsiveness. 
Three  g  rapid  onset  accelerations  of  15  sec  duration  caused  an  initial  decrease 
in  both  arterial  pressure  and  force  contraction.  Six  to  10  sec  later,  reflex 
increase  in  force  contraction  to  257.  above  control  level  apparently  contributed 
to  a  concomitant  rise  in  arterial  pressure.  Dtbenzyline  reduced  by  one-half 
the  acceleration  required  to  reduce  systolic  blood  pressure  at  head  level  to 
zero  in  gradual  onset  experiments.  The  post -Valsalva  arterial  overshoot  was 
absent  following  administration  of  this  drug.  In  prolonged  exposures  to 
accelerations  of  3  g,  a  decrease  in  arterial  pressure  and  force  contraction 
appeared  between  3  and  7  min,  accompanied  by  significant  electrocardiographic 
changes.  The  depression  of  arterial  pressure  and  force  contraction  lasted 
longer  than  a  lO-min  post-run  observation,  but  force  contraction  returned  to 
normal  within  24  hr.  (AUTHOR) 
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Leverett  S  D  &N.P.  Clarke  1960  A  TECIC^QUE  FOR  DETERMINING  ClLiNGES  IN 
FORCE  OF  CARDIAC  CONTRACTION  DURING  ACCELERATION.  (Wright  Air  Development 
Ctr.,  Wright -Par terson  AFB,  Ohio)  WADD  TN  60-116;  ASTI.A  AD-238  275, 

April  1960 

See  also  Aerospace  Medicine  30( 11  r- 832 -839 ,  Nov.  1959 


ABSTR.ACT;  A  technique  is  described  for  measuring  changes  in  force  contraction 
of  the  heart  during  positive  acceleration  in  intact,  anesthetized  dogs.  It 
employs  a  modification  of  the  Walton-Brodie  strain  gage  arch  The  po.t-VaUalva 
anerial  overshoot  was  used  as  a  pre-run  test  of  cardiovascular  responsiveness. 
Three  g  rapid  onset  accelerations  of  15  sec  duration  caused  an  initial  decrease 
in  both  arterial  pressure  and  force  contraction.  Six  to  10  sec  later,  rc-UA 
increase  in  force  contraction  to  257.  above  control  level  apparently  contributed  to 
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d  Concomitant  rise  in  arterial  pressure.  Diben/yline  reduced  by  one-half  the 
acceleration  required  to  reduce  systolic  blood  pressure  at  head  level  Co  zero 
in  gr^idual  onset  exper  iii.ent  s  .  The  post -Val  sal  va  arterial  overshoot  was  absent 
following  administration  of  this  drug.  In  prolonged  exposures  to  accelerations 
of  3  g,  a  decrease  in  arterial  pressuCfe  and  force  contraction  appeared  between  3 
and  7  min,  accompanied  by  significant  electrocardiographic  changes.  The 
depression  of  arteriab  pressure  and  force  contraction  lasted  longer  than  a  10-min 
post -run  observation,  but  force  contraction  returned  to  normal  within  24  hr. 
(AUTHOR) 
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Leverett,  S.D.,  Jr.,  R.U.  Whitney,  f.  G.D.  Zuideiiia  1461  PROTECTIVE  DEVICES 
ACAIN'ST  ACCELERATION  ' 

In  Gauer,  O.H,  L  G.D.  Zuidenia,  C  rav  i  ta  t  iona  i  Stress  in  Aerospace  Medicine 
(boston:  Little,  Brown,  and  Co.,  1461)  Pp.  211-220 


3,136 


Leverett,  S.  D.,  Jr.  6>  G.  D.  Zuidema  1961  STANDARDIZATION  OF  HUMAN  CENTRIFUGE 
TLCuc.IQUbS. 

In  Gauer,  0.  H.,  and  G.  D.  Zuidema,  eds.  G rayj ta t iona 1  Stress  in  Aerosoacu 
M.'d  ic  ine .  (Boston;  Little,  Brown,  and  Co.,  1961).  Pp.  263-270. 
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Levi,  L.  14ol  A  NEW  STRESS  T0LER.\.\CE  TEST  WITH  SIMULTANEOUS  STUDY  OF  PHYSIOLO¬ 
GICAL  A.\D  PSYCr.OLOGICAL  VARIABLES:  A  '  PRELIMINAB  Y  STUDY.  .Acta  Endoc  r  ino  log  i - 
c,a .  (Copenliagen)  37(l):38-44.  May  I9f>l  .  (In  Inglish). 
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Levine,  0.  14nl  ACCELLibATlON-CO'E’ENSATING  PRESSURE  TRANSDUCERS  FOR  SURFACE- 
i'.iEiSUZE  >2b\SUREMENiS  , 

(.Naval  Ordnance  Lab.,  White  Oak,  Md.)  Ballistics  .Research  Rept.  27,  NAVORD 
Rapt.  6834,  August  1461.  ASTIA  AD  26"  415. 

AaST.biCT:  .An  acce le ra t ion- cor.ipensa t ing  pressure  transducer  was  developed  for 
<isa  in  the  U.  S.  ;,aval  0cunar.ee  Laboratory  high- per fonnance  shocktube  wind 
tunnels  to  ope t ate  at  pitot  pressures  as  high  as  1,000  psi.  The  transducer 
consists  o£  two  polarized  barium  titanate  elements  whose  outputs  are  closely 
rr.atehed.  The  elements  are  connected  electrically  to  cancel  mechanical  forces 
s  irui  1 1  aiiev.us  ly  detected  t>y  both  elements.  .Only  one  element  is  exposed  to  the 
flow.  Tests  in  the  6- in.  SHv^cktube,  and  in  the  Shocktube  Wind  Tunnels  have 
shov;n  that  the  transdi.cec  gives  accurate  pressure  inforination  for  the  aerodynamic 
cenditions  generated  in  these  facilities.  (Author) 
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Ltviu^s,  N.T.  Jr.,  1961  LAlTNCHIiNG  AlsTD  ALIGHT.' UlM’  SYSTL:1G  FOU  /ULTU-SPACE 
VEHICLES.  (Cleveland  Pneiir.ia  tic  Industries  ,  li’.c  .  ,  L.and  R.4pids,  Ilieh.) 
V'ADD  TR  60-857,  ASTIA  AD-2ti3  472,  May  19t,l 


AliSiilACi.  The  purpose  of  this  stiuiy  was>  t.*  Inves  i  ip.i  1 ei..l  derive  coneej. ts 
for  al  i^litnient ,  attachment,  end  dep.iiLure  of  .oivanced,  t^xi.eiiely  hivli- 
alritiide  flight  vehicles.  The  follov.'in;’  rep.ort  detiLi  iiies  tu;  inves  c  iva  t  ory 
wor.c,  problems  encountered,  n.ethods  by  oiiicli  ci'iicepts  were  selecteil,  and 
re.sults  of  preliminary  desi,;n  iniejiriiy  lesLin;^  at,  apjilic.;  le  to  speciiically 
selected  concept  models.  Results  indicate  that  val,i«i.le  i;  ta  have  t^eei, 
derived  on  the  relative  efficiency  of  the  various  types  oi  shock  init  ii^.<  tion 
systems  as  originally  conceived  through  the  eitoits  or  thi-,  project.  The 
basic  framework  for  an  evaluation  teehiii(|ue.  b  which  the  siiCick  i.ii  c  ig.j  t  ion 
systems  can  be  rated  as  to  energy-absorti ing  c.ipabilit,  and  etticiency  with 
regard  to  percentage  of  f(jtal  iietss  *^f  tli..?  systein,  luis  l^eeii  pr^^viiled. 
Additionally,  through  precision  application  oi  the  ia<.s  of  simiUtude  in 
developing  models  of  the  most  promising  concepts,  evidence  has  been  provided 
as  to  the  value  of  utilizing  dyna.r.ic  scaling  as  an  important  adjunct  to  the 
analytical  techniques  for  preliminary  design.  (Author) 
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LeVora,  N.  W.  A  E.  C.  Wortz  .1962  PULMO'hARY  EFFECTS  OF  ACCELEIUTIOM  .AFTER 
BREATHIN,G  100  PERCENT  OXYGEN. 

(Garrett  Corp.  AiResearch  Manufac  tur  i.-.g  Div.,  Los  Angeles,  Calif.)  Kept, 
No.  4381,  May  25,  1062. 

ABSTRACT:  Studies  have  been  made  of  pilots  who  have  developed  atelectasis  anu 
pulmonary  edema  after  undergoing  high  "G"  manedvers  preceded  by  breathing  100 
per  cent  oxygen. 
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Levy,  E.  Z.,  G.  E.  Johnson,  J.  Serrano,  Fr.,  V.  H.  Thaler,  et  al.  1961  THE 
USE  OF  SKIN  RESISTANCE  TO  MONITOR  STATES  Of  CONSCIOUSNESS 
Aerospace  Medicine  32(1): 60-66,  Jan.  1961. 

ABSTi'— CT:  The  technique  of  recording  the  absolute  level  oi  skin  resistance 

continuously  on  a  highly  compressed  record  is  described  as  a  tool  for  studying 
consciousness.  Recent  experimental  work  at  the  USAF  Aero  .Medical  Laboratory 
in  isolation  research  and  crew  compartment  studies  in  which  the  technique  was 
used  are  described.  The  usefulness  of  the  tool  as  a  monitoring  device  for 
alertness  is  discussed  along  with  its  limitations  in  its  present  form. 
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Levy,  L.  L.  Jr.  196  1  THE  UJE  OF  ImAC.  ON  TO  LIMIT  TliE  R/\TE  AT  WilCH 

DKCFUJUTION  INClU'lASES  DL.UNG  NO*,T.l  I  T  ING  FNTKY. 

(Nacioiuil  AeroiautKij  ami  Space  A.litii  u  i  f.  i  ra  i  1  ua ,  Wabh  ii,t/ Uhi  ,  D.C.)  IS\SA 

TN  No,  D-1307,  Sept  .  l9b  I .  AbTU  AD  Ivh, 

AllSTlt-XCT:  Tlie  mctliod  developed  in  ISiSA  TN  D-.ll'i  tor  stnlying  the  atiiirs[»heie  , 

entry  of  veliicles  vntli  varyinij  aeiodynaciii  ti  rceb  hab  apjilied  to  ohtain  a  c  lobed 
forni  bolnlion  for  the  n:OLion,  lieatln^,  rait/e,  end  variation  ot  tlie  vehicle 
purar.'.etor  tor  imnl  if  i  iic-i  entrieb  JiiriH;'  which  the  rate  i-i  inci>abe  iit  deceleration 
is  lihliled.  The  billulion  ib  applicahle  li)  vehicles  ol  aihitl  I'/  Weight,  biilc, 
and  shape,  and  to  arbitrary  a  t  irobphe  res .  ttesiilib  liave  been  il  lained  for  entries 
into  the  earth's  a  tiiOSpbe  re  '  a  t  escape  volociiy  doling  whith  f.e  i.  linnm  deCelera- 
tiiin  and  rate  at  whicli  deceleration  increase-,  were  li..iiied.  A  t  oi,;par  j  son  of 
these  results  with  tluise  of,  TN  D-J19,  in  i  liich  only  tlie  luu:-!  iii.oi.i  deceleration 

limited,  indicate  s  that  for  a  given  corridor  depth,  lii.uting  the  rate  of  iiu  rease 
of  deceluratioo  and  the  ii.ak  icuiia  deceleration  reijni  res  an  increase  in  the  magni¬ 
tude  of  tlie  change  in  vehicle  parameter  and  lesults  in  increases  in  i.jSic i miuti 
heating  rate,  total  heat  absorbed  at  the  stagnati.ui  point,  and  range.  (Author; 
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Levy,  P.  M.  ,  D.  J.  Sekinger  t.  R.  S. Stone  Ivb'l  A  DI  StNJl.S  ION  OF  THE  M.-\TURt; 

A.ND  SOL'KCE  uF  INJLUv.'  EXPcRIENCLD  llY  AVLATURS  EJl.CTLNO  FROM  F9F-HT  COUGAR. 
UTILIZING  MK-45  StD\T.  •  ' 

(Paper,  Symposium  on  b iomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  '■lateiial  Center,  Philadelphia,  Pa.  14- IS  June  19bl) 

AlhSTlLICT:  An  analysis  of  nine  aviators  ejecting  in  the  MX-45  scat  revealed 
tliat  the  more  serum,  injuries  were  related  t,)  the  ejection  per  se  and  were 
back  injuries.  Analysis  ot  the  MK-45  seal  revealed  inadetjuac  ies  relating  to 
iiiiproper  positioning  of  the  aviator.s  and  apjillcatlon  of  increased  ejection 
forces  to  the  ejecting  aviator. 
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Levy,  P.  M.,,K.  A.  J.uger,  R.  S.  S  Uuu- ,  C  .  T.  Doudna  l')o2  CI.INK'AI.  P  do  111. FITS 
IN  AVIATIO.N  .Mi'DU'lNt.;  .M.ROATtll.lA  T.\s  It, :  A  KbSl'lRATO.AY  ;,YNi>KO;u;  IN  AVIAIOKS. 
Atrosp.ice  Medicine  3  3  (  K )  :  bb.b  -  V'l, ,  Aug.  I9t>2 

.'iUl  11  L\  IIY :  Ten  cusu-.s  of  ha.silar  subseg  lenta  1  a  t  e  1  ei  tas  i  s  otcuiring  in'  aviators 
flyuv.'j  liigh  pe r i wU'iiunc e  jet  aircraft  are  presented.  Tl.  ■  'esions  usually  but  not 
inv-iritihly  ar,  unai  comi>an  led  by  .iny  clinical  signs  or  symptoms.  Thus,  cough, 
plemr  i  t  ic  -  I  il.e  pi  ,  chest  c.ms  1 1  i  c  t  i  on  sensation  and  basilar  rhonchl  mav  be 
noted.  The  londivion  is  se  1  f  - 1  litii  t  ed  with  symptoms  and  x-ray  clearing  wil'.un  48 
hours,  r.Hire.  .liten  sooner. 

Mi.lt  ipK  etiologtc  facto.'S  which  may  be  implicated  in  the  d<  ve  1  ..ipt.e  n  t  of  this 
a  te  1  e  s  1 .1 ;,  i are  discusse.i.  These  inclinie  in,  ellects  of  high  owgeii  concentra¬ 
tion,  "g"  lorcea,  activ,'  i  esp  i  ra  t  I'ry  ,li-iea;.e,  oxygert  toxicity,  and  chest 

CvH-isi  t  ic  tivm  dur  ing  -£  !  r-ght  . - ^ - ^ - 

Treatment  and  prevention  are  also  dtscu.-,sed. 

The  term  aeroa  te  iec  t.is  i  s  appears  to  a,  iropriately  describe  this  entity.  (Al'TUOK) 


Levy,  S.,  A.  E.  McPherson  &  E.  V.  Hobbs  1948  CALIBRATION  OF  ACCELERO^ETERS . 

J.  Research  of  the  National  Bureau  of  Standards  41:359-369. 

ABSTRACT:  This  paper  describes  three  accelerometer  calibrators  developed  to 
provide  a  convenient  means  for  calibrating  lightweight  accelerometers  of  the 
types  used  for  measuring  accelerations  on  airolanes  in  flight.  The  first 
calibrator  is  a  shaking  table  having  a  sinusoidal  motion  with  frequencies  of 
20  to  110  cycles  per  second  and  accelerations  up  to  80  gravity;  the  second  is 
a  portable  calibrator  producing  a  known  pulse  of  acceleration  with  a  peak  value 
between  \  and  20  gravity;  and  the  third  is  a  centrifuge,  which  develops  a  maximum 
steady  acceleration  of  about  1,000  gravity. 
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Levy,  S.,  &  W.D.  Kroll  1950  RESPONSE  OF  ACCELEROMETERS  TO  TRANSIENT 

ACCELERATIONS.  J,  Res.  of  the  National  Bureau  of  Standards.  45(4):. 
October,  1950. 
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Levy,  T.  1943  OBSERVATIONS  ON  AIR  SICKNESS. 
Mil.  Surgeon,  93:147-51 
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Lew,  J.  1949  REVIEW  OF  PROBLEllS  OF  El-ERGENCY  ESCAPE  BY  PARA.CHUTE  JUl'J’ 

AND  EJECTION  SEAT  (Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  N.Y.) 
Report  No.  BC-531-5-12,  Dec.  1949.  ASTIA  ATI  125  336. 


ABSTRACT:  To  obtain  an  understanding  of  the  status  of  the  problems  of  escape 
from  an  airplane  at  high  speeds  and  altitudes,  a  search  was  made  of  pertinent 
literature.  The  existing  literature  covered  only  the  normal  parachute  jump 
and  the  catapult  seat  ejection,  methods  of  egress  which  are  satisfactory  at 
maximum  speeds  of  350  and  550  mph,  respectively,  and  at  a  maximum  altitude  of 
50,000  feet. 

Information  is  presented  on:  , 

the  conditions  imposed  upon  the  human  by  the  two  methods  during 
egress  and  the  de.scent  to  earth,  and 


rhe  reactions  of  the-human—btxiy-to  these  conditions. 
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Lewis,  B.  M.,  &  J.  W.  Taylor  1952  EFFECTS  OF  ACCELERATION  UPON  THE  CEREBRAL 
METABOLISM  AND  CEREBRAL  BLOOD  FLOW.  DEVELOPMENT  OF  A  NEW  METHOD  FOR  CONTIN 
UOUS  MEASUREMENT  OF  CEREBRAL  BLOOD  FLOW  IN  HUMANS  UNDER  ACCELERATION. 

(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC'MA-5202; ,  15  Aug.  1952 
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Lewis,  B.  M.,  &  J.  W.  Taylor  1955,  THE  EFFECTS  OF  ACCELERATION  UPON  CEREBRAL 

METABOLISM  AND  CEREBRAL  BLOOD  FLOW.  (Naval  Air  Development  Ctr.,  Johnsville, 
Pa.)  Project  NM  001  100  301;  31  Dec.  1955  •  , 

ABSTRACT;  Cerebral  blood  flow  has  been  measured  in  14  studies  in  10  normal  males 
by  the  use  of  Kr^^ .  The  radiations  of  Kr'^  can  be  detected  through  the  intact 
skull,  hence  the  Pick  principle  can  be  applied  to  intervals  of  one  minute  or  less. 
The  average  value  obtained  was  1246  cc /min  with  a  standard  deviation  of  258  cc . 
Minute -to-minute  stability  was  good.  The  sensitivity  to  changes  in  cerebral  blood 
.flow  was  as  great  as  with  the  N2O  method.  When  corrected  for  endocranial  volume, 
the  method  gave  systematically  higher  values  than  simultaneously  performed 

N2O  studies.  This  difference  may  be  due  to  (1)  scattered  radiation  from  the  chest 
and  change  in  background  during  the  study  (2)  inclusion  of  extracerebral  tissues, 
including  air  spaces  in  the  counter  path.  The  first  factor  has  been  evaluated 
and  has  been ■ shown  to  be  small. 


3,151 

Lewis,  D.H.,  1955  AN  ANALYSIS  OF  SOME  CURRENT  METHODS  OF  G-PROTECTION . 

J.  Aviation  Med.  26(6)  : 479-485 

SUMMARY:  In  415  centrifuge  runs  on  four  experienced  subjects  the  time  to 

perioheral  light  loss  was  recorded  for  g  levels  from  2.5  to  7.0  g.  Using 
the  runs  in  which  the  subject  was  relaxed  and  uiiprotecteH  as  a  ba.'seHre, 
comparison  was  made  of  the  effect  of  straining,  the  standard  Navy  Z-2  suit, 
and  two  types  of  exoerimental  full  pressure  half  suits.  The  protection  afford 
ed  by  these  various  treasures  was  as  follows; 


Stra 

in  ing 

1 

.1 

g 

Z-2 

suit 

1 

.2 

g 

A-2 

suit  plus 

straining 

2 

.2 

g 

Full 

pressure 

half  suit 

2 

.4 
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For  the  Z-2  suit,  the  pressure  required  to  protect  is  of  the  order  of  3  pst 
per  g  above  the  subject's  minimum  tolerance  level  unprotected.  For  the  full 
pressure  half  suit  the  maximum  limit  of  protection  was  defined  by  the  dis¬ 
comfort  cf  the  suit. 

The  maximum  protection  obtained  by  our  subjects  with  the  full  pressure 
half  suit  was  about  the  same  as  that  obtained  by  the  combination  of  the 
Z-2  suit  plus  straining. 
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Uwis,  D.  H.,  H.  N.  Hunter,  &  P.  R.  Edwards  1955  THE  EFFECT  OF  ACCELERATION  ON 
THE  ELECTRICAL  ACTIVITY  OF  THE  RETINA.  (Naval  Air  Development  Ctr.,  JohnsvilJ 
Pa.)  Project  NM  001  100  317;  31  Dec.  1955 

ABSTRt\CT;  Electroretinogram  records  were  obtained  on  human  subjects  under  G.  T,he 
electroretinogram  persisted  during  blackout  with  only  a  slight  decrement.  In' 
addition,  the  consensual  light  reflex  was  noted  at  the' blackout  level  in  the 
opposite  shielded  eye.  The  findings  have  been  reported. 
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Lewis,  D.  H.,  &  T.  D.  Duane  ,  1955  THE  ELECTRORETINOGRAl'.  IN  MAi:  DURING  BL/\CK0UT . 
(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5514;  ASTIA  AD-33  491; 
1  Dec.'  1955  NOTE:  CARI  P£cS  2.11 
See  also  J.  Appl.  Physiol.  9:105-110  ,  1956 

ABSTRACT:  "E lectroret inograms  from  5  subjects  were  recorded  on  the  human'  centri¬ 

fuge  under  varying  degrees  of  accelerative  stress  up  to  and  including  blackout 
and  unconsciousness.  These  findings  were  correlated  with  changes  in  the  retinal 
circulation  and  with  the  consensual  light  reflex.  It  was  found  that  the  electro¬ 
retinogram  could  not  be  em.ployed  as  an  objective  m.easurement  of  blackout  since  it 
persisted  throughout ' all  the  experiments ,' as  did  the  consensual  light  reflex. 

These  findings  indicate  a  likely  origin  of  blackout  in  or  near  the  ganglion  cell 
layer  of  the  retina."  (AMAL) 
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Lewis,  D.H.  1955  THE  G-PROTECTION  PROVIDED  BY  THE  FULL  PRESSURE  HALF  SUIT  '■ 
(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5511 ,  23  Sept.  1955. 
ASTIA  AD  79  881 

ABSTRACT:  An  evaluation  was  made  of  the  g  protection  provided  by  the  full- 
pressure  half  suit,  and  a  comparison  was  mc-'c  with  the  protection  provided  by 
straining,  by  the  Z-2  suit,  and  by  a  combination  of  the  Z-2  suit  and  a  straining. 
The  mean  protection  which  was  obtained  by  4  experienced  subjects  in  415  centri¬ 
fuge  runs  was  2.4  g  with  the  full-pressure  half  suit,  1.1  g  with  straining,  1.2 
g  with  the  Z-2,  and  2.2  g  with  the  Z-2  plus  straining.  Maximum  suit  pressures 
of  7  and  9  psi  were  obtained  for  the  full-pressure  and  Z-2  suits,  respectively. 

No  cardiac  arrhythmias  or  circulatory  embarrassment  was  observed  at  7  psi  with 
the  full-pressure  half  suit.  For  the  Z-2  suit,  straining,  and  the  combination 
of  the  two,  the  g  level  at  which  peripheral  light  loss  occurred  was  selected 
as  the  limiting  g  level.  For  the  full-pressure  half  suit,  abdominal  pain  due 
to  suit  pressurization  limited  the  g  level;  voluntary  straining  was  not  possible, 
apparently  because  of  respiratory  difficulty.  For  the  full-pressure  half  suit, 
the  pressure  required  for  protection  against  peripheral  light  loss  was  2  psi/g 
Nabdvl^THe^~tevelr“a  t“  v^irctr'light”los"S”&crars^wlr^hoat"~the  suTtp' f  or^-the  Z -2  sui  t , 
the  value  is  3  psi/g.  Acceptability  of  the  full-pressure  half  suit  is  limited 
by  excessive  cumbersomeness,  difficulty  in  donning, the  presence  of  abdominal 
pain  at  maximum  suit  pressures,  and  lack  of  improvement  over  the  combination 
of  the  Z'2  suit  plus  straining. 
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Lewis,  D.  H.,  &  T.  D.  Duane  1956  ELECTRORETINOGRAM  IN  MAN  DURING  BLACKOUT. 

J.  Appl.  Physiol.  9:105-110 

See  also  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5514; 

ASTIA  AD-83  491;  1  Dec.  1955 

ABSTRACT:  "Electroretinograms  from  5  subjects  were  recorded  on  the  human  . 

centrifuge  under  varying  degrees  of  accelerative  stress  up  to  and  including 
blackout  and  unconsciousness.  These,  findings  were  correlated  with  changes 
in  the  retinal  circulation  and  with  the  consensual  light  reflex.  It  was 
found  that  the  electroretinogram  could  not  be  employed  as  an  objective 
measurement  of  blackout  since  it  persisted  throughout  all  the  experiments, 
as  did  the  consensual  light  reflex.  These  findings  indicate  a  likely  origin 
of  blackout  in  or  near  the  ganglion  cell  layer  of  the  retina."  (AMAL) 
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Lewis,  D.  II.  1957  THE  EFFECTS  OF  EXTERNAL  PRESSURIZATION  UPON  THE  CARDIO- 
VASCLIAR  SYSTEM  IN  DOGS.  I.  PHYSIOLOGICAL  ASPECTS. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  TED  ADC  AE  1401, 
Project  NM  11  01  12.1,  Rept.  No.  3;  July  1957.  NADC-MA-5709 . 

ABSTRACT:  Studies  of  the  effects  of  external  pressurization  on  the  cardio¬ 
vascular  system  were  carried  out  in  16  anesthetized  dogs.  Observations  were 
made  of  applied  pressure  at  the  surface  of  the  abdomen,  of  rectal  pressure,  and 
of  various  vascular  pressures  during  inflation  of  a  bag  type  of  "suit"  which 
encased  the  entire  lower  half  of  the  animals  body  up  to  the  sternum. 
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Lewis,  E.  R.  6  H.  Horn  1919  MEDICAL  STUDIES  ON  THE  "FEEL  OF  THE  AIRSHIP." 

DE.\F -MUTES  AND  NORMALS. 

Larync^oscope  29(2):65-81  .  Feb.  1919. 

ABSTRiiCT:  A  physiologic  function  of  the  inner  ear,  which  is  peculiarly  important 
to  aviation,  is  that  of  motion-sensing  in  equilibration.  Nothing  could  better 
illustrate  this  peculiar  importance  of  the  inner  ear  than  a  comparative  study 
of  individuals  with  normal  inner  ears  as  contrasted  with  those  of  destroyed 
inner  ear — deaf-mutes.  A  series  of  experiments  was  conducted  in  actual  flights. 
Those  v/ith  normal  inner  ears,  when  blindfolded,  were  able  to  detect  motion  < 

changes  during  the  flight;  whereas  blindfolded  deaf-mutes  with  destroyed 
labyrinths  were  not. 
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Lewis,  E.  R.  1919  STUDIES  OF  "^HE  EAR  AS  A  MOTION  SENSING  ORGAN. 
Ann.  Otol.  Rhin.  &  Laryng.  38:10-28 
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Lewis  Flight  Propulsion  Laboratory,  Cleveland,  Ohio  1956  AIRPIANE  CRASH- 
IMPACT  LOADS,  CRASH  INJURIES, AND  PRINCIPU.S  OF  SEAT  DESIGN  FOR  CRASH 
WORTHINESS 

(Paper,  NACA  Confer-2nc§,  April  17,  1956) 
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Lewis  Flight  Propulsion  1957  ACCELERATIONS  IN  FIGHTER  AIRPLANE  CRASHES. 

(Lewis  Flight  Propulsion  Lab.,  Cleveland  Ohio)  NACA  RM  E57G11,  Nov,  4,  1*^57 
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Lewis,  H.O.  1961  SHOCK  TESTING  WITH  ELECTRODYNAMIC  SHAKERS 

In  1961  Proceedings  of  the  Institute  of  Envlronir.ental  Sciences  National 
Meeting.  April  5.  6.  7,  1961,  Washington,  D.C.  (Mt .  Prospect,  111.: 
Institute  of  Environmental  Sciences)  Pp.  267-276 

S'HiMARY;  This  report  should  be  considered  solely  as  a  preliminary  description 
of  shock  tests  conducted  with  electrodynamic  shakers.  Because  of  the  marked 
limitations  in  time,  this  technique  has  been  developed  only  to  the  point  of 
making  testing  possible. 

In  the  Polaris  Missile  System  Test  Services  Laboratory,  shakers  are  employed 
extensively  to  shock-test  articles  weighing  from  200  to  1000  pounds  within  the 
pulse  durations  described' above .  Plans  are  currently  underV'^ay  to  extend  the 
use  of  this  technique  to  all  items  requiring  pulse  durations  up  to  14  milli¬ 
seconds.  There  are  sevetal  areas  which  need  further  development  before  the 
technique  can  be  considered  "of  age".  First,  an  effective  and  repeatable 
method  of  producing  the  desired  pulses  must  be  developed.  Then,  if  this  techni¬ 
que  receives  sufficient  acceptance,  the  shaker  manufacturers  should  market  the 
exciters  with  longer  stroke  capabilities.  This  would  permit  the  particular 
method  of  conducting  a  shock  test  to  be  extended  over  a  wider  range  of  pulse 
duration.  Finally,  effective  control  of  all  shaker  system  gain  settings  is 
mandatory  if  repeatable  data  is  to  be  obtained.  It  is  hoped  thdt  other 
testing  agencies  will  participate  in  the  development  oi  this  technique,  , 
so  that  it  may  become  an  accepted  part  of  environmental  testing.  (Author) 
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Lewis,  S.T.  &  J.P.  Stapp  EXPERIMENTS  CONDUCTED  ON  A  SWING  DEVICE 

FOR  DETERMINING  HUMAN  TOLERANCE  TO  LAP  BELT  TYPE  DECELERATIONS. 

ARMDC  TN  57-1,  ASTIA  AD  135  005 
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Lewis,  S.T.  and  J.P.  Stapp  1957  EXPERIMENTS  CONDUCTED  ON  A  SWING  DEVICE 
FOR  DETERMINING  HUMAN  TOLERANCE  TO  LAP  BELT  TYPE  DECELERATIONS. 

(Air  Force  Missil*;  Development  Ctr.,  Air  Research  and  Development  Command, 
Holloman  AFB,  New  Mexico)  AFMDC  TN  57-1,  Dec.  1957.  ASTIA  AD  135  005 


ABSTRACT:  Anthropomorphic  dummies  and  human  volunteer  subjects  were  decelerated 
while  seated  in  a  swing-seat  device,  facing  forward,  and  being  restrained  by 
lap  belts  three  inches  wide.  The  swing  consisted  of  an  aircraft  seat,  suspended 
by  cables  forming  a  swing-pendulum,  which  could  be  raised  and  dropped  through 
a  measured  vertical  component  and  arrested  by  a  steel  cable.  Rate  of  onset, 
magnitude,  and  duration  are  tabulated  for  21  dummy  tests  and  19  human  tests. 
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Lewis,  S.T.  &  a.  Stapp  1958  HUMAN  TOLERANCE  OF  AIRCRAFT  SEAT  BELT 
RESTRAINT.  J.  Aviation  Med.  29:187-196 

ABSTRACT:  Human  volunteer  subjects  were  decelerated  while  restrained  by  a  lap 
belt  three  inches  in  width  while  seated  forward-facing  in  three  experimental 
devices: 

1.  An  aircraft  seat  hanging  by  20-foot  cables  forming  a  swing-pendulum, 
which  could  be  raised  and  dropped  through  a  measured  vertical  component  and 
arrested  by  a  steel  cable; 

2.  A  sled,  on  a  120-foot  track,  propelled  by  an  ejection  seat  Ml-Al  cata¬ 
pult  and  decelerated  by  water  inertia  brakes;  and 

3.  A  catapult  accelerating  a  seat  by  means  of  rubber  shock  cords  in  an 
18-foot  distance  and  decelerating  it  with  mechanical  friction  brakes  in  thirty 
inches  or  less. 

Rate  of  onset,  magnitude  and  duration  of  force  are  tabulated  for  30  human 
experiments.  Air  transport  crash  protection  is  discussed  as  well  as  tolerance 
limits  to  the  application  of  crash-type  mechanical  forces  of  the  magnitude 
investigated  by  these  experiments. 
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Ley,  Willy  1928  DIE  MOGLICHKEIT  PER  WELTRAUMFAHRT :  ALLGEMEIMTERSTANDLICHE 
BEITRAGE  ZUM  RAUMSCHIFFAH RTS -PROBLEM  (The  Possibility  of  Space  Plight: 
General  Agreement  of  Contributions  to  the  Space  Travel  Problem) 

(Leipzig:  Hachmeister  und  Tahl,  1928) 
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Ley,  Willy  1957  ROCKETS,  MISSiLES  AND  SPACE  TRAVEL 
(Viking,  New  York,  1957) 

ABSTRACT:  Said,  by  the  author,  to  be  complete  as  far  as  publications  in  book 
or  pamphlet  form  are  concerned.  No  periodical  articles  are  included. 

Arrangement  is  by  language  -  English,  French,  German,  Italian,  Russian, 
Dutch  ani  Danish. 

Separate  listings  are  devoted  to  historical  works;  books  on  related 
themes;  and  imaginative  literature  on  space  travel. 
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Ley,  Willy  1958  THE  LONG  HISTORY  OF  SPACE  TRAVEL. 

In  Ten  Stops  Into  Space .  The  Franklin  Institute,  Philadelphia,  Pa., 
Monograph  No.  6,  pp.  1-11,  Dec.  1958. 
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Uy,  W.  1961  G  FORCES 

Space  World  1:44-45,  Aug.  1961 
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Libber,  L.  M,  1957  SOME  THRESHOLDS  OF  INJURY  FROM  APPLICATION  OF  HIGH  LINEAR 

ACCELERATIVE  FORCE  TO  RATS. 

J.  Aviation  Med.  28(2) : 166-170,  April  1957. 

CONCLUSIONS:  In  spite  of  the  difficulties  involved,  some  generalized  conclusions 
can  be  drawn  from  this  study  on  rats: 

1.  Increasing  the  duration  of  applied  linear  acceleration  lowers  the  thres¬ 
hold  peak  G  necessary  to  produce  bone  fracture. 

2.  Increasing  the  duration  of  applied  linear  acceleration  has  little  effect 
on  the  threshold  peak  G  necessary  to  produce  either  intraventricular  or  subdural 
hemorrhages. 

3.  Increasing  the  duration  of  applied  linear  acceleration  lowers  the  peak 
G  necessary  to  produce  comeal  reflex  loss  considerably. 

4.  The  threshold  peak  G  necessaary  to  produce  corneal  reflex  loss  is  con¬ 
siderably  higher  than  those  necessary  for  intraventricular  and  subdural  hemor¬ 
rhages  . 

5.  The  thresholds  for  intraventricular  and  subdural  hemorrhage  are  very 
similar  and  are  probably  somewhat  lower  than  those  reported. 

6.  It  is  possible  that  the  sequence  of  injury  which  would  occur  witn  in¬ 
creasing  level  of  G  is:  intracranial  hemorrhage,  fracture  and  loss  of  comeal 
reflex. 
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Libbey,  B.  W.  1958  EVALUATION  MEASUREMENTS  OF  ENERGY  ABSORBING  BUMPERS  ON 
TEST  VEHICLES.  (Master's  Thesis  for  MS  in  ME,  University  of  Minnesota) 
Aug.  1958 
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Lichtenstein,  J.  H,  &  T.  M.  Carney  1961  ANALYTICAL  INVESTIGATION  OF  AN 
ACCELERATION  AUTOPILOT  FOR  CONTROL  OF  THE  IMPACT  POINT  OF  A  BALLISTIC 
MISSILE  DURING  REENTRY. 

(National  Aeronautics  and  Space  Adiainlstratlon,  Washington,  D.  C.) 
NASA  TN  D-416,  September  1960. 
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Lidvall,.H.  F.  1961  VERTIGO  AND  NYSTAGMUS  RESPONSES  TO  CALORIC  STIMULI 
REPEATED  AT  SHORT  INTERVALS. 

Acta  Oto-laryngol.  53: 33-44. 

ABSTR-iCT:  Repeated  monoaural  caloric  stimulations  with  water  of  constant 

temperature  at  intervals  of  10  minutes  brought’ about  a  progressive  decline  of 
the  vertigo  and  nystagmus  responses  as  measured  by  the  mean  values  of  the 
latency,  duration  an’  maximum  intensity  of  the  vertigo,  the  duration  of  the 
nystagmus  and  the  total  number  of  nystagmic  beats. 

The  calorization  series  were  paired  so  that  they  differed  in  regard  to  (1)  only 
the  labyrinth  (left  or  right),  (2)  only  th$  temperature  of  the  water  (warm 
or  cold),  or  (3)  both  the  labyrinth  and  the  temperature  of  the  water.  The 
maximum  intensity  of  the  vertigo  in  the  second  of  a  paired  series  appeared  to 
be  independent  of  that  in  the  first  series,  regardless  of  the  type  of  pairing. 
The  decline  in  the  vertigo  response  thus  appeared  ts  show  a  directional 
specificity  linked  to  the  direction  of  the  cupular  deflexion  in  the  individual 
lateral  semicircular  canal. 
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Lidvall,  H.  F.  1961  VERTIGO  AND  NYSTAGMUS  RESPONSES  TO  CALORIC  STIMULI 
REPEATED  AT  SHORT  AND  LONG  INTERVALS. 

Acta  Oto- larvngol.  53:507-518. 

ABSTRACT:  Experiments  on  50  young,  and,  from  an  ot oneurological  point  of  view, 
"r.onr.ar'  subjects,  showed  a  decline  of  the  average  vertigo  and  nystagmus  re¬ 
sponses  to  repeated  monoaural  caloric  stimulations  with  water  at  30  C. 

This  response  decline  (R.D.)  occu"Ffed  both  at  short;  (8  min)  and  long  (24  hours 
or  more)  interstimuli  intervals,  which  indicates  tliat  a  central  mechanism  was 
responsible  for  this  phenomenon.  Statistical  analysis  disclosed  some  traits 
in  the  response  pattern  characteristic  of  habituation. 


958 


Of  practical  interest  is  the  observation  that,  even  when  an  interval  of  two 
weeks  elapsed  between  the  first  and  second  irrigations  the  nystagmus  response 
to  the  second  irrigation  was  significantly  weaker.  This  R,D.  was  more  marked 
in  latency,  total  number  of  beats  and  dysrhythmia  than  in  the  duration  of  the 
nystagmus  response. 
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Lieber,  P.  &  R.  Duffy  1954  A  STUDY  OF  THE  ACCELERATION  DAMPER  BASED  UPON 
AN  EXACT  THEORY  AND  THE  ELECTRIC  ANALOG. 

(Rensselaer  Polytechnic  Institute,  Troy,  N.Y.) 

Rept.  No.  TR  AE-5410,  30  Dec.  1954.  AST LA  , AD  55  831. 

ABSTEIACT:  An  analysis  was  made  by  means  of  an  analog  computer  of  a  single  unit 
acceleration  damper  attached  to  a  non-uniform  cantilevered  beam.  The  accuracy 
of  these  calculations  was  limited  by  the  approximate  representation  used  for 
the  nonunifuim  beam  and  also  thru  the  process  by  which  the  mechanism  of  impact 
is  described.  The  choice  of  4  plastically  coupled  stations  for  representing 
the  beam  resulted  in  a  close  appr'bx.imar ion  to  the  true  mode.  The  effects  of  the 
following  parameters  were  evaluated -.Coefficient  of  restitution,  m.ass  ratio,  and 
the  ratio  of  amplitude  of  oscillation  to  the  free  path  of  the  impacting  mass. 
These  results  proved  helpful  in  guiding  the  application  of  an  acceleration  damper 
to  controlling  the  vibration  of  specific  systems. 
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Lieberman,  1.  Lasky,  S.  I.  Dulkin  &  0.  E.  Lobstein  1957 

SERUM  GLUTAMIC -OXALACETIC  TRANSAMINASE  ACTIVITY  IN  CONDITIONS 
ASSOCIATED  WITH  MYOCARDIAL  INFARCTION.  I.  BODILY  TRAUMA. 
Annals  of  Internal  Medicine  46(3): 485-596,  March  1957. 
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Lilienthal,  J.  L.  1944  THE  EFFECT  OF  HYOSCINE  ON  MOTION  SICKNESS  IX  AIRCRAFT. 
(Naval  School  of  Aviatio,  Medicine,  Pensacola,  Fla.)  Research  Rept.  X-23^. 

1 . ,  1  May  1944 


3,177 


Lilionthal,  J.  L-  1945  THE  EFFECT  OF  HYOSCINE  ON  MOTION  SICKNESS  IN  AIRCRAFT: 
INDIVIDUAL  THERAPY  OF  MOTION  SUSCEPTIBLE  SUBJECTS.  (Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.)  Research  Rept .  X-252.2.,  2  March  1945 
ATI-70  114 


Sl’FOURY;  1)  Forty-five  individuals  who  had  experienced  a  disabling  degree  of  air¬ 
sickness  were  studied  with  reference  to  the  efficacy  bf  hyoscine  hydrobromidt 
(0.&  mgm.  perorally)  as  a  preventive  of  airsickness.  2)  The  previous  fKght 
experience  of  nietnbers  of  the  test  group  ranged  from  totally  inexperienced  aerial 
photography  students  to  veteran  personnel  with  more  than  2000  hours  of  flight  time 
3)  The  experienced  members  were  well  protected  from  airsickness  by  0.6  mgm.  of 
hyoscine  whether  exposed  to  turbulence  or  acrobatics.  Among  the  inexi:er fenced  grouo 
there  were  several  complete  or  partial  failures,  but  in  the  majority  hyoscine  provetf 
to  be  a  potent  preventive.  4)  There  was  no  evidence  that  hyoscine  delayed  or  pre¬ 
vented  adaptation  to  motion  in  flight. 

CONCLUSIONS :  1)  Hy'seine  is  a  safe  and  effective  preventive  of  airsickness  in 

susceptible  individuals.  2)  The  efficacy  of  hyoscine  suggests  a  wider  usefulness 
in  effecting  a  rapid  adaptation  to  motion  in  aircraft  in  certain  phases  of  aviation 
traaninia  (AUTHOR) 
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Lilienthal,  J.  L.  1945  MOTION  SICKNESS. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Rept. 
X-72,  22  Jan.  1945 
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Lincoln  Laboratory  1956  BIBLIOGRAPHY  OF  SCIENTIFIC  AND  ENGINEERING  PAPERS 
ivi4-l956 

(Lincoln  Laboratory,  Massachusetts  Institute  of .Technology)Contract  No. 

AF  19(122)-458.  ASTIA  AD  24972 

ABSTRACT:  This  bibliography  is  composed  of  journal  articles,  meeting  papers, 
and  theses  concerning  science  and  engineering. 
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Lincoln  Laboratory  I960  ABSTR^iCTS ,  SCIENTIFIC  AND  ENGINEERING  PAPERS, 

JUNE  1.9o0 

Lincoln  Laboratory,  Massachusetts  Institute  of  Technology  Contract  No. 

AF  19(604) -5200 

ABST.R/iCf:  This  publication  lists,  by  Lincoln  Laboratory  author,  abstracts  of 
articles  published  in  the  technical  journals  and  papers  presented  at  meetings 
of  the  scientific  societies. 


960 


Included  also  are  abstracts  of  work  performed  under  Lincoln  sponsorship 
or  by  consultants  to  the  Laboratory,  and,  in  Section  A,  of  theses  submitted  for 
advanced  degrees. 

The  period  covered  by  this  report  is  July  1.  1956  -  April  15,  1960.  An 
earlier  edition,  published  in  195o  and  now  out  of  print,  includes  abstracts 
from  the  period  July  I,  i954  -  June  30,  1936. 
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Lincoln  Laboratory  1961  UNCLASSIFIED  PUBLIC.ATIONS  OF  LINCOLN  LABORATORY 
Lincoln  Laboratory,  Massachusetts  Institute  of  Technology  Contract  No. 

AF  19(604)-7400  ASTU  AD  264  714 

•ABSTRACT;  This  reports  lists  all  technical  reports,  G-repoits,  journal  articles, 
meeting  .speeches,  technical  memorandums,  Lincoln  Manuals,  special  reports,  and 
translations  published  by  Lincoln  Laboratories. 
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Lindberg,  E'.  F.,  W.  F.  Sutterer,  H.  W.  Marshall,  R.  N.  ILadley,  L  E.  H.  Wood 
1960  THE  EFFECT  OF  HEADWARD  ACCELEIUTION  ON  C.ARDI.AC  OUTPUT.  Abstract. 


A.BSTRACT;  Measulrements  of  cardiac  output  by  dye  dilution  and  of  heart  rate, 
stroke  volume,  crean  arterial  pressure  at  heart  level,  and  svatcmyc  vascular  resis¬ 
tance  were  made  in  six  subjects  in  the  seated  position  duric.g  a  i.^tal  of  51  1- 
minute  exposures  to  2,  3,  and  4  g  levels  of  headward  ac cc 1 ovai ion  produced  bv  a 
human  centrifuge.  Comparison’  of  the  average  values  ohcar.iud  20  to  uO  seconds 
after  the  onset  of  acceleration  with  data  from  31  intersp,; r sod  control  dotemina- 
tions  when  the  centrifuge  was  stationary  revealed  ducroasos  of  7,'  13,  and  22  per 
cent  in  cardiac  output  and  of  24,  37,  and  49  per  cent  in  stroke  volume;  systemic 
vascular  resistance  increased  17,  41,  and  59  per  cenc  during  accelerations  of  2, 

3,  and  4  g,  respectively.  Inflation  of  an  anti-g  suit  to  a  pressure  of  200  mm.  of 
mercury  during  aicce  lerat  ions  had  no  systematic  effect  except  for  an  average 
increase  in  mean  arterial  pressure  ot  15  mm.  of  mercury  above  the  vatu. s  obtained 
without  inflation.  In  five  of  the  same  subjects  acceler,it  ion  was  len  ,;hened  to 
10  minutes  and  measurements  were  made  at  2-minute  intervals  25,  24,  and  17  times 
at  the  levels  oi:  2,  3,  and  3^  g,  respectively.  .After  the  initial  effects  of  these 
e.xposures.  systtmatic  alterations  from  the  values  obtained  during  the  first 
minute  were  not  observed.  (The  Physiologist  3(3):  105,  Ae.g .  19o0) 


Lindberg,  iii.  F.  ,  W.  F.  Sutterer,  H.  W.  Marsb.all,  R.  N.  Headley  &  E.  H.  Wood  I960 
of  C.\RDUC  output  during  HE^VDiaRD  ACCELEPuVTION  USING  THE  DYE- 

DILUTION  TECILNIQUE. 

Aerospace  Medicine  Jl( 10) : 817-834. 

'''X 

SU>D-'.RY:  Measurement  of  Cardiac  output,  heart  rate,  stroke  volume,  mean  arterial 

pressure  and  systemic  vascular  resistance  were  made  in  six  subjects  in  the  seated 
position  during  a  total  of  lifty-one  exposures  for  one  minute  to  2,  3  and  ..  G 
levels  of  headward  acceleration  produced  by  a  huucan  centrifuge.  The  deteraiina- 
tions  of  cardiac  output  by  the  indicator-dilution  technifjue  as  well  as  measurement 
of , the  other  variables  mentioned  were  nude  during  the  period  twenty  to  forty 
seconds  after  the  onset  of  acceleration.  Although  there  was  a  wide  variability 
in  the  results,  com|iarison  of  the  average  values  during  acceleration  with  data 
from  thirty-one  interspersed  Control  de  te  rminat  ions  wlien  the  centrifuge  v.as  sta¬ 
tionary  revealed  decreases  of  7,  IS  and  22  per  cent  in  cardiac  output  and  decreas¬ 
es  of  24,  37  and  49  per  cent  in  stroke  volume  during  accelerations  of  2,  3  and  4 
G,  respec i tve Iv .  Increases  in  heart  rate  of  14,  33  and  36  per  cent,  in  mean 
aortic  pressure  of  9,  21  and  27  per  cent  in  systemic  vascular  resistance  of  17, 

41  ind  p9  per  cent  .-ere  de.uons crated  during  the  2,  3  and  4  G  accelerations , 
respectively.  It  should  be  emphasized  that  these  results  are  pertinent  only  to 
the  period  twenty  to  torty  seconds  after  the  onset  of  acceleration.  They  cannot 
he  u>c.!  as  an  indication  of  changes  taking  place  during  other  periods  of  an 
exsKv-.'a;c,  particularly  not  during  the  initial  tliceen  seconds  of  acceleration 
when  blood  pressure  at  head  level  is  severly  reduced  and  dram.. tic  card  iovascular 
alterations  are  taking  place. 

inflation  of  the  g- 3.4  anti-g  suit  to  200  mm.  llg  pressure  during  acceleration  did 
not  produce  a  significant  systematic  ditierenco  in  the  parameters  measured  except 
for  the  mean  aortic  pressure  which  w-as  elevated  to  an  average  of  15  m.m.  Hg  above 
tlie  valuv?s  obtained  during  exposures  without  inilation  of  the  suit.  The  levels 
of  acceleration  associated  with  equivalent  degrees  of  visual  impairment  in  lhes6 
six  subjects  were  elevated  approximately  I  G  bv  infUtion  of  the  g-3.'i  suit  during 
the  exposure;  The  results  support  the  concept. that  this  protection  against 
development  of  visual  symptoms  is  related  to  the  degree  .of  hypertension  at  heart 
level  produced  by  inflation  of  the  suit  chiefly  as  a  result  of  an  Increase  in 
systemic  vascular  resistance  and  that  an  Increase  in  cardiac  output  is  not  a 
major  factor  in  this  regard.  (Author) 
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Lindh.  I  ;,  E.  F.  W.  F.  Sutterer,  H,  W.  Marshall,  R.  N.  Headlet  &  E.  H.  Wood  1960 
’>2-\.9URL'4;NT  of  C.MUilAC  OUTFirr  DURING  HEADWARD  ACCELERATION  USING  THE 
DVC-DILUTIO’.'  TECHNIQI.:. 

(.‘..per.  31st  Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana 
ih'tel,  Dal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 

.i.  STX'.CT :  The  cardiac  outputs  of  six  trained  centrifuge  subjects  in  the  seated 
pe.-.itioa  were  deterv.iined  nvent>’ -  seven  times  at  I  G  and  at  Interspersed  intervals 
dui  iu.;  .-.eveiUeen,  twenty- two  and  twelve  one-minute  exposures  to  2 ,  3  and  4  G 

headv.a.d  aece  let  a  Lions  ,_„re  spec  t  ive  ly  ,  by.  .means  oi  the  Mayo  Cl  inic  cen  tr  iiuge _ _ 

Ai^er  accelerating  to  1.3  G,  a  2  G  per  second  r.ste  of  onset  was  achievve.  Tv.'cnty 
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seconds  after  reaching  the  desired  level  of  acceleration,  a  “slug"  injection  of 
cardio-green  dye  was  made  into  the  right  atrium  via  a  No.  5  Lehman  catheter  which 
was  advanced  into  the  heart  from  the  left  arm  after  percutaneous  puncture  of  an 
antecubital  vein.  Both  radial  and  atrial  pressures  were  recorded  continuously 
except  during  injection  of  dye  or  sampling.  The  electrocardiogram;  respiratory 
rate,  ear  opacity,  ear  opacity  pulse,  esophagela  pressure  and  reaction  times  to 
central  and  peripheral  light  signals  also  were  recorded.  Results  indicate  wide 
variations  and  inconsistent  changes  in  cardiac  outputs.  Inflation  of  a  G-AA  anti 
G  suit  to  200  mm.  of  mercury  increased  the  range  of  alterations  in  cardiac  out¬ 
put. 
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Lindberg,  E.F.,  H.W.  Marshall,  W.F.  Sutterer,  T.F.  McGuire  &  E.H.  Wood  1961 

STUDIES  OF  CARDIAC  OUTPUT  AND  CIRCULATORY  PRESSURES  IN  HUMAN  BEINGS  DURING 

FORWARD  ACCELERATION. 

("Paper,  32nd  Annual , Meet ing  of  the  Aerospace  Medical  Assoc.,  Palmer  House, 

Chicago,  Illinois,  April  24-27,  1961) 

ABSTRACT:  Six  healthy  physicians  were  exposed  to  varying  periods  of  forward 
acceleration  of  up  to  10  minutes'  duration  at  plateau  levels  of  3,  3.5  and  5  g 
produced  by  a  human  centrifuge.  The  subjects  were  supported  in  the  supine  seated 
position  by  a  nylon  net  stretched  tightly  over  a  contoured  metal  frame,  with  the 
back  elevated  21  degrees  in  the  direction  of  acceleration.  Measurements  of 
cardiac  output  on  the  basis  of  dye-dilution  curves  recorded  at  the  radial  artery 
with  injections  of  dye  into  the  right  atrium  were  made  a  total  of  29,  30,  and 
control  (Ig)  determinations  of  cardiac  output  were  done  prior  to  and  after  the 
80  determinations  carried  out  during  rotation  in  the  centrifuge.  In  addition, 
five  of  the  six  subjects'  output  were  done  prior  to  and  after  the  80  determina¬ 
tions  carried  out  during  rotation  in  the  centrifuge.  In  addition,  five  of  the 
six  subjects'  outputs  were  determined  five  separate  times  in  rapid  succession 
during  a  10-minute  period  in  which  the  centrifuge  was  stationary.  Continuous 
recordings  of  right  atrial  and  aortic  pressures  as  well  as  respirations,  heart 
rate,  ear  opacity,  ear  opacity  pulse  and  oxygen  saturation  of  arterial  blood 
were  made  in  the  control  situation  and  during  exposures  to  acceleration. 

Results  indicate  relatively  little  change  or  slight  increases  in  cardiac 
output  up  to  levels  of  5  g  forward  acceleration  when  compared  with  control 
determ.inat ions  performed  at  1  g.  When  these  accelerations  were  prolonged  up 
to  10  minutes'  duration,  the  cardiac  output  remained  stable  and  there  were  no 
overt  signs  of  decompensation.  Forward  acceleration  produced  significant 
increases  in  right  atrial  pressure  from  the  average  of  8  mm.  mercury  during 
control  conditions  (Ig)  up  to  an  average  of  22  mm.  mercury  at  the  onset  of 
exposure  to  5  g.  Consistent  increases  in  intraesophageal  press’re  of  similar 
magnitude  were  noted  in  the  three  subjects  in  whom  this  variable  was  recorded;, 
likewise,  a  consistent  increase  in  mean  aortic  pressure  was  recorded  in  all 
subjects  during  exposure  to  acceleration.  (Aerospace  Med.  32(3):239,  Mar.  1961) 
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Lindhard,  J.  1913  EFFECT  OF  POSTURE  ON  THE  OUTPUT  OF  THE  HEART. 
Skand.  Arch.  Physiol.  30:395-408 
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Lindsley,  D.  B.,  &  G.  R.  Wendt  1944  STUDIES  IN  MOTION  ‘SICKNESS:  II.  AN' 
INVESTIGATION  INTO  THE  RELATIONSHIP  OF  THE  ELECTROENCEPHALOGRAM 
TO  MOTION  SICKNESS  SUSCEPTIBILITY.  (Civil  Aeronautics  Administratiqn, 
Washington,  D.  C.  )  Dec.  1944;  Rept.  No.  40. 

SUKMilRY:  In  the  following  study  an  analysis  was  made, of  the  occipital, 
pre-central  and  frontal  EEG‘s  of  10  motion-sickness  susceptible  male 
college  students  and  10  non-susceptibles  selected, by  means  of  a  motion- 
sickness  history  questionnaire.  Susceptibles  were  those  who  were  subject 
to  one  or  more  forms  of  motion  sickness  at  the  time  of  taking  the 
questionnaire;  all  were  in  the  most  susceptible  5  per  cent  of  the  total 
group.  Non-susceptibles  were  those  who  had  experience  on  all  vehicles 
and  devices  listed  on  the  questionnaire  and  who  had  never  been  motion 
sick;  7  per  cent  of  the  total  population  of > students  fell  in  this  category. 
The  expectation  was  that  if  susceptibility  is  the  result  of  a  deviant 
condition  of  higher  nervous  activity,  then  those  two  groups,  selected 
from  the  extremes  of  the  population,  might  be  clearly  differentiated 
by  their  EEC's.  The  results,  however,  did  not  confirm  this  expectation. 

The  EEC's  of  the'  two  groups  did  not  differ  significantly  with  respect 
to  normal  characteristics  of  the  EEG  (alpha  frequency,  amplitude,  and 
per  cent  time)  or  in  abnormal  tendencies  (5-7  sec.  activity  from  pre¬ 
central  loads  and  abnormal  response  to  hyperventilation) .  From  the 
findings  it  may  be  concluded  that  susceptibility  to  sickness  from  motion 
is  not  accompanied  characteristically  by  a  deviant  condition  of  high 
nervous  activity  as  represented  by  the  electroencephalogram.  (CAA) 
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Lionel  1.  R.  D.  1958  VERTICAL  RE-ENTRY  INTO  THE  EARTH'S  ATMOSPHERE  FOR 
BOTH  LIGHT  Ai'.D  HEAVY  BODIES  ' 

Jet  Pro pul .  28:329-330,  May  1958 

ABSTRACT:  A  solution  for  the  velocity  of  a  body  during  vertical  re-entry 
into  the  earth's  atmosphere  is  presented. 
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Lipkin,  h. ,  &  H  .— L  .  Ratcliffe — 1954  —SOME  EFFECTS  OF  CYCLIC  ACCELERATION 
IN  RHESUS  MONKEYS.  (Naval  Air  Development  Ctr.,  Johr'ville,  Pa.) 
NADC-MA-5404;  4  May  1954  ASTIA  AD-36  626 
See  also  Aviation  Med.  25(6) :594-599. 
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ABSTRACT:  The  jef facts  of  cyclic  accleration  on  rhesus  tr.onkeyr  were 
cc.iipared  with  the  affects  of  positive  and  negative  accelerati,-  Animals 
exposed  to  cyclic  acceleration  exhibited  no  change  in  external  appearance, 
but  tissue  damage  to  internal  organs  was  present.  This  tlamag.-  could 
be  grouped  into  3  categories:  (1)  yascuiar  congestion,  edema,  and 
hemorrhage;  (2)  formation  of  hyaline  thrombi,  and  (3)  separation  of 
parenchymal  liver  cells.  Details  are  included  concerning  the  procedure, 
the  fihal  results,  and  the  significance  of  the  experiments.  T  tjst'.ortem 
examinations  are  presented  in  a  report  of  each  'monkey.  Each  report 
outlines  the  gross  and  miicroscopic  findings  of  each  organ.  ITIA) 
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Lipkin,  K.  and  Ratcliffe,  H.  L.  1954  SOME  EFFECTS  OF  CYCLIC  ACCELERATICi: 
IN  RHESUS  MONKEYS.  J.  Aviation  Med.  25 (6) : 594-599 . 

SUMMARY:  In  this  study,  eighteen  rhesus  monkeys  (Macaca  mulatta)  were 
subjected  to  acceleration  forces  of  either  25  G  or  35  G,  which  were 
combined  with  from  30  to  150  rotations  per  minute.  Two  monkeys  were 
accelerated  to  25  and  35  G,  then  allowed  to  decelerate  while  being 
rotated  at  110  turns  per  minute.  Ail  animals  were  sacrificed  with 
intravenous  Membutal  within  one  to  six  hours  after  exposure. 

Posc-mortem  examination  revealed  tissue  damage  in  internal  organs 
of  all  animals  exposed  to  this  type  of  acceleration.  The  damage  cou.d 
be  grouped  in  three  categories:  (1)  yascuiar  congestion,  edema,  ac.6 
hemorrhage;  (2)  formation  of  hyaline  thrombi,  and . (3)separation  of 
parenchymal  liver  cells. 

A  comparison  is  -ade  with  rhesus  monkeys  unexposed  to  acceleration, 
and  with  others  exposed  to  positive  and  negative  acceleration  of  40  G. 

It  is  suggested  that  the  above-mentioned  effects  of  cyclic  acceleration 
are  the  result  of  more  profound  changes  than  can  be  accounted  for  on 
the  basis  of  intravascular  pressure  rise  due  to  the  acceleration  forces. 
It  is  recommended  that  the  possible  implicatipns  of  these  studies  to  the 
man  in  high' performance  aircraft  be  given  further  study . 
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Lippisch,  A.M. ,  R.  Noble  1948  TRAJECTORIES  OF  UFJARD  SEAT  EJECTION 
(Naval  Air  Material  Center,  Aeronautical  Medical  Equipment  Lab., 
Philadelphia,  Pa.)  TED  NAM  256005 ,  Report  No.  6,  Nov.  1948. 

ASTIA  ATI  57  511 

ABSTRACT:  A  method  for  determining  the  trajectory  of  a  man  and  seat  ejected 
upward  from  a  moving  aircraft  when  the  initial  conditions  of  flight  and  ejeccion 
are  known  has  been  derived.  The  mathematical  defivatlbh  is  Tiighly  complex,  but 
the  solution  of  the  differential  equations  of  motion  yields  a  set  of  equations 
from  which  the  position  of  the  ejected  body  with  respect  to  ground  or  to  a 
poir.o  in  space  can  be  easily  determined  when  the  seven  parameters  which  comprise 
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the  i.'.itial  conditions  necessary  for  accurate  calcula»'ion  are  airplane  speed, 
direction  and  angle  of  inclination  of  flight,  flight  altitude,  ejection  velocity, 
angle  of  the  seat  guide  rails  with  respect  to  the  vertical,  weight  of  the  eject¬ 
ed  mass,  and  air  resistance  of  the  mass.  A  parti''-’’ er  form  of  the  method  pre¬ 
sented  can  be  used  to  determine  the  initial  conditions  of  flight  and  ejection 
which  are  necessary  for  specified  clearance  of  aircraft  for  particular  dimen¬ 
sions.  A  preliminary  investigation  of  the  effect  of  the  variation  of  four  of 
the  seven  parameters  is  presented.  The  method  for  calculating  the  space  and 
time  trajectories  of  the  ejected  ...ciss  is  given,  and  a  comparison  of  av*’"' .suie 
flig'.'.t  cpst  trajectory  data  with  theoretical  calculations  is  shown.  This 
analysis  of  tra jectwi lea  and  of  the  effects  of  the  variable  on  the  path  of 
the  ejected  body  is  able  to  serve  as  a  check  and  assurance  of  the  validity  and 
completeness  of  the  aero-medical  and  engineering  studies. 
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Lissner,  H.  R.,  E.  S.  Gurdjian  &  J.  E.  Webster  1947  MECHANICS  OF  SKULL 
FRACTURE  Proc .  Soc ■  Exp.  Stress  Analysis  7(l):61-70. 

See  also:  Paper  presented  at  the  annual  meeting  of  the  Society  for 
Experimental  Stress  Analysis,  New  York,  Dec.  4,  1948. 
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Lissner,  H.  R. ,  E.  S.  Gurdjian  and  J.  E.  Webster  1948  MECHANICS  OF 
SKULL  FRACTURE 

(Paper,  annual  meeting  of  the  Society  for  Experimental  Stress 
Analysis,  New  York,  1948) 

See  also:  Proc .  Soc .  Exp .  Stress  Analysis.  7  (l):61-70. 
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Lissner,  H.  R.  1952  EXPERIMENTAL  AND  CLINICAL  SKULL  FRACTURES. 

Instructional  Course  Lectures.  Amer.  Acad.  Orth.  Surg.  9:277-281 

3.195 

Lissner.  H.  R.  and  F.  G.  Evans  1956  ENGINEERING  ASPECTS  OF  FRACTURES. 
Clinical  Orthooaedi'rs  .  8:310-322, 
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Lissner,  H.  R.,  M.  Lebow  &  F.  G.  Evans  1960  EXPERIMENTAL  STUDIES  ON  THE 

RELATION  BETWEEN  ACCELERATION  AND  INTRACRANIAL  PRESSURE  CHANGES  IN  MAN. 
Surg..  Gynec..  &  Obstet.  111(3) ;329-338,  Sept.  1960. 

ABSTRACT:  The  problems  primarily  investigated  in  the  present  studies  are:  (a) 
vhcther  or  not  the  body  weight  augmented  the  impact  of  the  head  against  an  auto¬ 
mobile  instrument  panel,  i.e.,  whether  the  fact  that  the  body  was  attached  to 
the  head  produced  a  more  severe  impact  to  the  head  chan  if  the  head  alone  were 
dropped  on  the  instrument  panel  as  in  previous  investigations;  (b)  the  relation¬ 
ship  between  acceleration  and  intracranial  pressure  produced  when  the  head  struck 
a  chin  steel  plate,  an  automobile  instryment  panel,  and  a  large  steel  block; 

(c)  the  time  duration  of  the  pressures  and  accelerations  occurri'^g  during  impact 
of  the  head;  and  (d)  the  probable  intracranial  pressure  and  its  Cimr!  duration 
accompanying  concussion. 

Twenty-three  drops,  divided  into  S  series  of  tests,  were  made  with  the  embalmed 
bodies  of  4  adult  wnite  male  cadavers.  The  apparatus  and  instrumentation,  as 
well  as  the  method  Qf  making  Che  drops,  are  described  and  illustrated. 
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Lissner,  H.  R.  Mar.  1961  BIOMECHANICS  RESEARCH.  Journal  of  Engineering 
Education  51(7) :594-598. 

ABSTR.4CT:  The  author  describes  the  tests  conducted  by  the  Biomechanics 
research  center  at  Wayne  State  University  on  the  strength  characteristics 
of  human  bone  during  impact  and  acceleration. 
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Lissner,  H.  R.  1961  EFFECTS  OF  ACCELERATION  ON  THE  HUMAN  SKELETON 
'  (Wayne  State  University,  Detroit,  Michigan)  June  1961 
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Lissner,  H.  R. ,  &  E.  S.  Gurdjian  1961  EXPERIMENTAL  CEREBRAL  CONCUSSION. 
American  Society  of  Mechanical  Engineers,  New  York,  New  York) 

Report  No.  60-WA-273. 
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Lissner,  H.R.  1961  IMPACT  STUDIES  IN  UNITED  STAfES  UNIVERSITIES 
(Paper,  Symposium  On  Impact  Acceleration  Stress,  Brooks  Air  Force  Base,  San 
Antonio,  Texas,  November  27-29,  1961) 
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Lissner,  H.R.  1961  AN  OUTLINE  OF  CURRENT  RESEARCH  AND  OBJECTIVES  OF  FUTURE 
CONTRIBUTIONS  TO  INVESTIGATIONS  OF  IMPACT  INJURIES  BY  UNITED  STATES 
UNIVERSITIES 

(Paper,  Wayne  State  University,  November  22,  1961) 

ABSTRACT:  It  is  futile  to  attempt  to  obtain  a  generalized  approach  to  impact 
injury.  The  mechanism  of  injury  due  to  impact  in  all  regions  of  the  body, 
and  the  mechanism  of  injury  of  all  bodily  organs  and  their  attachments  must  be 
studied  individually;  and  impact  can  be  provided  by  objects  of  various  sizes  and 
shapes  which  will  have  a  significant  effect  on  the  injury  produced.  In  order 
to  determine  the  type  of  injury,  it  will  be  necessary  to  devise  instrumentation 
of  a  particular  and  special  sort  for  making  measyrements  within  the  body  of 
living  animals.  All  data  obtained  in  Impact  investigations  must  be  evaluated 
statistically.  Another  problem  which  should  be  investigated  concurrently  with 
injury  production'  is  how  best  to  provide  protection  against  injury  under  various 
impact  conditions.  Since  research  of  this  type  must  be  undertaken  by  teams 
from  various  disciplines  involved  in  the  problem,.  I  believe  that  universities 
are  particularly  well  suited  to  conduct  such  investigations.  One  problem  is 
to  get  people  to  work  together  in  a  team  effort. 

3.202 

Lissner,  H.  R.  1962  BIOMECHANICS  -  WHAT  IS  IT? 

(Paper,  Winter  Annual  Meeting,  New  York,  N.  Y.,  Nov.  25-30,  1962,  of  the 
American  Society  of  Mechanical  Engineers)  ASME  Paper  No.  62-WA-232 
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Lissner,  H.  R.  1962  DEFORMATION  STUDIES  OF  THE  BONES  OF  THE  FACE 
(Wayne  State  University,  Detroit,  Michigan)  May  1962 
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lissner,  H.R.  1962  HUMAN  AND  ANIMAL  IMPACT  STUDIES  IN  U.S,  UNIVERSITIES 

Impact  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a  Comprehensive 
Chronol oRica 1  Bibliography,  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  61-68) 

A-3STRA.CT:  Questionnaires  were  sent  to  the  Deans  of  158  engineering  colleges  and 
83  medical  schools  in  the  United  States  to  determine  to  what  extent  their 
institutions  were  engaged  in  studies  involving  impacts  to  animals  and  humans. 

The  results  of  this  survey  will  be  presented. 

The  research  being  conducted  can  be  classified  into  three  separate  cate¬ 
gories.  In  the  first  category  are  the  investigations  coverinp  planned  automobile 
collisions.  In  the  second  category  are  the  surveys  being  conducted  to  determine 
the  actual  injuries  resulting  in  highway  automobile  collisions.  In  the  third 
category  we  find  investigations  being  conducted  with  impacts  applied  directly 
to  animals  and  humans. 
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Livingston,  P.  C.  1939  THE  PROBLEM  OF  BLACKOUT  IN  AVIATION.  (Amaurosis 
Fugax) ,  Brit.  J[.  Surg.  26:749-756. 

ABSTRACT:  The  first  impression  derived  from  the  terrific  impact  of  the 
aircraft  against  the  resistance  of  the  air  at  the  point  of  turn  is  one 
of  intense  bodily  strain  producing  what  might  be  described  as  a  "con¬ 
certina  sensation". 

Loops  out  of  a  dive  may  produce  only  discomfort  with  a  suspicion  of 
visual  uncertainty  at  200  m.p.h.  There  may  be  dimness  of  percept  on  of 
the  ground  and  a  sensation  may  be  caused  as  though  the  accomodatii  n  had 
been  overtaxed  by  bringing  print  too  near  the  eyes. 

A  favored  view  of  causation  of  ’•black-out"  is  one  based  on  the  compressing 
influence  of  intra*ocular  pressure  upon  the  central  retinal  artery  and 
its  branches.  The  vessels  are  believed  to  colapse  because  the  systolic 
drive  in  the  ophthalmic  artery  is  seriously  impaired,  and  the  intra¬ 
ocular  tension  of  20  mm.  of  mercury  provides  an  impassable  resistance. 
Thus,  retinal  nutrition  is  brought  to  a  standstill.  (The  author  does  not 
agree  fully  with  this  view)  , 

The  retina  is  peculiar  in  so  much  as  it  is  more  dependent  upon  oxygen 
for  the  maintenance  of  its  vitaility  and  function  tt  m  any  other  tissue 
within  the  body.  It  was  found  that  the  oxygen  demmand  represents  a 
four-fold  value  over  that  of  other  structures.  Were  the  retina  deprived 
completely  of  its  blood  supply  and  were  the  vessels  actually  compressed 
to  extinction,  there  would  be  a  definite  risk  of  permanent  damage  to 
the  visual ' receptor  mechanism.  This  has  never  been  recorded.  The  process 
may  not  be  one  of  complete  vascular  denudation,  but  rather  retardation 
of  the  existing  flow. 

Free  use  of  oxygen  has  little  effect  on  the  onset  of  black-out,  while 
CO2  seems  to  be  beneficial. 
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Livingston  P  G  1942  FLYING  PERSONNEL  RESEARCH  COMMITTEE  APPARATUS  FOR  INVESTI¬ 
GATING  ’viSUAL  REACTIONS  IN  RELATION  TO  AIRSICKNESS  (RAF,  Institute  of  Aviation 
Medicine,  Farnborough)  F.P.R.C.  463;  May  1942,  ASTIA  AD-206  852 


ABSTRACT:  Fifteen  personnel  from  A.C.R.C.  selected  at  the  National  Hospital  from 
among  those  examined  for  sickness'  on  swings  were  sent  to  the  Northampton  Polytechnic 
to  undergo  the  visual  test.  No  records  accompanied  them,  so  that  the  experiment 
was  uninfluenced  by  previous  knowledge  of  their  reactions  to  swinging,  in  which 
they  might  or  might  not  have  been  affected. 
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The  results  of  the  vision  test  were  graded  according  to  their  performances  when 
putting  the  loop  over  the  pin;  that  is  to  say  during  the  second  half  of  the  full 
test.  Notes  were  made  with  regard  to  the  onset  of  swaying  and  any  indication  of 
pallor,  or  sweating.  Where  such  signs  appeared  to  be  sufficiently  marked  to  merit 
mention  those  added  weight  to  any  shown  assessment  as  indicated  from  the  use  of 
the  loop  and  pin  test.  The  results  at  the  Northampton  Polytechnic  (Visual  Tests) 
are  compared  with  those  obtained  at  the  National  Hospital  (Swinging  Tests)  in  this 
report. 
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Livshits,  G.  SH. ,  1956  0  VOZMOSHNOSTI  KEZHPLANETNYKH  POLETOV.  (ON  THE  FEASIBIl^- 

ITY  OF  INTERPLANETARY  FLIGHT)  (Alma-Ata:  Kazakhskoe  gosudarstvennoe  izdatel' 
stvo,  1956) 

ABSTllACT:  Space  travel  and  problems  connected  with  its  realization  are  depicted  in 

popular  language  to  acquaint  the  lav-man  with  the  tremendous  difficulties  of 
achieving  space  flight.  A  chapter  entitled  "Preparation  for  the  Realization  of  In¬ 
terplanetary  Flight"  reviews  historical  progress  of  astronautics  from  the  first 
rocket  flights  to  modern  animal  rocket  experiments  and  sputniks.  It  also  summarize® 
the  findings  related  to  overcoming  effects  of  acceleration  and  deceleration  forces., 
weightlessness,  creation  of  cabin  atmosphere,  solar  and  cosmic  radiation,  etc. 
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Ari?  0?  SU.r/IVAL.  Fly-lng  Safety, 


i 5. article  discusnea  abandoning  of  aircraft 
.  /  par '.'.0, Ante ,  espec  -Ially  over  the  sea,  T.ae  mental  and 
v':,;s''cal  asoocts  are  considered,  esaeoially  in  survival 
frer:  sreat  heignts,  wi.en  required  survival  equipr.ent 
'.ccludes  special  nainte.-cence  of  ter.iperature  and  pre-ssure, 
-’he  "flotation  gear"  is  discussed. 
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Lockheed  Aircraft  Coip.  1962  HUMAN  CAPABILITIES  IN  THE  PRONE  AND  SUPINE 
POSITIONS:  AN  ANNOTATED  BIBLIXRAPHf.  (Lockheed  Aircraft  Corp., 
Sunnyvale,  Calif.)  Report  no.  3-80-62-8;  ASTIA  AD-278  653;  May  1962 
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Lockheed  Missiles  5i  Space  Company  1961  SPECIAL  BIBLIOGRAPHIES  (Lockheed 
Missiles  &  Space  Company,  Sunnyvale,  California)  ASTIA  AD  267868 

ABSTRACT:  This  publication  presents  a  compilation  of  special  bibliographies 
from  the  Lockheed  Missiles  &  Sp>ace  Company  for  the  years  1959-1961. 
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Loeb,  A, A.  1955  STUDY  OF  THE  IMPACT  OF  A  SPHERE  ON  A  SEMI -INFINITE  SLAB  FOR  USE 

IN  DROP-TOWER  (Samuel  Feltman  Aomunition  Labs.,  Picatinny  Arsenal,  Dover,  N.Jl 
Technical  rept.  no.  2173,  proj.  no.  TAl-2707;  July  1955;  ASTIA  AD- 6 8  347, 


ABSTRACT:  "A  mathematical  analysis  has  been  developed  to  describe  the  physical  vaifd 
acions  of  deflection,  load,  velocity,  and  acceleration  which  take  place  during  the 
impact  of  a  sphere  on  a.  horizontal  surface.  The  analytical  expressions  have  been 
modified  by  experimentally  determined  constants  to  make  them  specifically  useful  ii> 
the  interpretation  of  impact  results  secured  with  a  drop  tower  which  is  utilized 
in  the  testing  and  evaluation  of  ammunition  components  and  complete  rounds.  Expres¬ 
sions  have  been  obtained  which  make  possible  the  determination  of  peak  acceleration, 
or  setback,  to  an  accuracy  of  2C%  with  variations  in  the  height  of  drop,  weight  of 
the  falling  body,  and  geometrical  configuration  of  the  impacting  surfaces  as  well 
as  in  the  material  used  for  the  impacting  surfaces.  Experimental  tests  have  been 
performed  to  verify  the  analytical  equation  and  to  evaluate  the  modifying  constant 
used  to  correlate  the  theoretical  and  the  experimental  results.  On  the  basis  of 
this  development  and  investigation,  several  extensions  of  this  project  appear 
desirable.  A  determination  of  coefficients  of  restitution,  a  dynamic  analysis  of 
the  impact  problem  considering  the  nodes  of  vibration,  and  further  refinement  of 
the  experimental  equipment  all  appear  to  be  desirable  extensions  of  this  work." 

(SFAL  summary) 
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Logan,  J.  ed.  1953  Tlffi  CmPLETE  BOOK  OF  OUTER  SPACE  (New  York:  Maco 
Magazine  Corp.,  1953) 

ABSTRACT:  A  short  collection  of  non-technical  articles  and  lectures 
on  space  flight  by  authorities  on  rocket  propulsion  and  space  medicine. 
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Loginov,  Bladislav  &  Leinoid  Salmanov  1962  ON  THE  PREPARATION  OF  MAN  FOR  ' 
FLIGHTS  INTO  THE  COSMOS 

(Translation  Services  Branch,  Foreign  Technology  Div.,  Wright-Patterson  AFB,  Ohio) 
FTD-TT-62-1592/1+2+4  20  Nov.  1962.  ASTU  AD  292  615 

Original  Source:  Kommunist,  September  8,  1962,  P.  3 


ABSTRACT:  The  immediate  preparation  of  man  for  flight  into  the  cosmos  began 
with  Che  creation  in  our  country  of  heavy  cosmic  ships.  Scientists  of  biology 
and  medicine,  together  with  engineers,  began  an  intensive  study  of  the  influence 
of  Che  factors  of  cosmic  space  on  the  organisms  of  human  beings  and  animals.  In 
cosmic  flight  a  man  encounters  many  effects  different  from  those  on  earth. 

These  factors  of  cosmic  flight  may  be  divided  into  three  groups.  In ‘ the  first 
group  arc  extremely  low  barometric  pressure,  the  absence  of  molecular  oxygen, 
cosmic  radiation,  severe  temperature  conditions,  the  danger  of  meteors,  etc. 

In  the  second  are  included  the  noise,  vibration,  and  accelerations  experienced 
over  the  powered  portions  of  the  ascent  and  descent  of  the  craft,  and  also  the 
weightlessness  during  the  time  of  orbital  flight.  The  third  group  consist!  of 
the  effect  of  the  artificial  atmosphere  of  the  cabin,  the  work  and  rest  schedule 
without  the  24-hour  time  periods  to  which  man  is  accustomed,  the  peculiarities 
in  eating,  restriction  of  movement,  psychological  strain,  etc.  This  article 
contains  details  on  the  selection  of  the  pilot-cosmonauts  and  their  scientifically 
based  preparation  and  training. 
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Lonian,  J.,  W.  Dameshek,  A.  Myerson,  &  D.  Goldman  1936  EFFECT  OF  ALTERATIONS  IN 
POSTURE  ON  THE  INTRA-ARTERUL  BLOOD  PRESSURE  IN  MAN.  I.  PRESSURE  IN  THE 
CAROTID,  BRACHLAL  A.ND  FEMORAL  ARTERIES  IN  NOR.MAL  SUBJECTS.  Arch.  Neurol. 
Psychiat .  35:1216-1224  (Chicago) 
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Lombard.  C.F.,  and  D.R.  Drury  1941  THE  INFLUENCE  OF  POSITm  FOOT- 
TO-HEAD  RADIAL  ACCELERATION  UPCW  THE  ABILITY  OF  A  SUBJECT  (PILOT)  TO 
MANIPULATE  A  CONTROL  STICK.  (  University  of  Southern  Calif.,  School 
of  Medicine,  Los  Angeles)  Contract  N60ri77,  Task  1,  31  March  1941 


ABSTRACT:  By  the  use  of  an  airplane  control  stick,  modified  and  spring  load 
ed,  subjects  were  tested  for  their  ability  to  manipulate  the  control  stick 
in*tracing  a  six-lobed  clover  leaf  pattern  while  under  the  influence  of 
increased  positive  radial  acceleration  (G)  directed  from  foot  to  head.  The 
positive  G  was  obtained  by  the  use  of  a  human  centrifuge  of  25-foot  radius. 

The  time  to  trace  the  pattern,  with  stick  loading  constant,  decreased 
progressively  from  28  seconds  at  1  G  to  17  seconds  at  4  G,  with  no  further 
change  up  to  6  G. 
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The  tixe  to  trace  the  pattern  at  a  constant  radial  acceleration  of  3  G  did 
not  vary  significantly  as  the  elevator  loadings  for  pull,  or  push,  or  the 
aileron  loadings  were  varied  one  at  a  time. 

There  is  an  apparent  change  in  psychomotor  perfcrr.ance  of  the  suojects  as 
the  radial  acceleration  is  increased  up  to  4  G  with  no  furthe:  change  up  to 
6  G.  . 

T’-io  actu-l  pull  on  the  stick,  by  subjects  applying  an  cstimat>.a  20-lb. 
pull,  increased  uniformly  with  increasrng  positive  accelerations . 

It  is  recommended  that  both  the  apparent  change  in  psychOmotor  per '‘'’■nance 
with  increased  radial  acce lera t ions  and  the  effects  of  radial  acceio  tion 
upon  the  masses  of  the  extremities  of  the  body,  in  regard  to  airplane  controls, 
be  further  deternined. 
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Umbard.  C.  F.  'and  D.  R.' Drury  I'n?  T.'.Z  IhTLLshCi;  0?  POSITIV;.  (FOOT  TO 
llt.'.D)  ibiDIAL  .ACCELZl-vATlCN  UPON  TUG  ABILITY  OF  A  SUBJECT  (FILOT)  TO 
M'.hIPUlATE  A  CONTROL  STICK. 

(Office  of  Naval  Research,  Washington,  D.C.) 

July  1947  Contract  Noori77 

SUID.VRY:  8y  the  use  of  an  airplane  control  sitek,  modified  and  spring  loaded, 
subjects  were  tested  for  their  ability  to  manipulate  the  control  stick  in 
tracing  a  six-lobed  clover  leaf  oattern  while  u.ider  the  influence  of  increased 
positive  radial  acceleration  (G)  directed  from  foot  to  head.  The  positive 
G  was  obtained  by  Che  use  of  a  hu-mari  centrifuge  of  25-foot  rauius. 

The  time  to  trace  the  pattern,  with  stick  loa-ing  constant,  decreased 
progressively  from  33  seconds  at  1  G  to  17  seconds  at  4  G,  with  no  further 
change  up  to  6  G .  > 

The  time  to  trace  the  pattern  a:  a  co-asrant  radial  accelt cation  of  3  G  did 
not  vary  significantly  as  Che  elevator  loadings  for  pull,  or  push,  'or  the 
aileron  loadings  were  varied  one  at  a  t  me . 

There  is  an  apparent  change  in  psychomotor  performance  of  the  subjects  as  the 
la-dial  acceleration  is  increased  up  to  a  u  no  further  change  up  to  6  G 

Ti.e  actual  pull  on  the  stick,  by  subjects  umplying  an  estimated  20-lb.  pull, 
ir-.ercased  uniformly  v.-ith  increasing  positive  accelerations.  The  actual  pull 
o  ,3  1b.  aclG  increased  to  30  lb.  to  3  G,  34  lb.  at  4  G,  36  lb.  at  5  G 
and  38  lb.  at  c  G.  Five  tests  at  7  G  a-d  f..'o  tests  at  S,G  showed  50  lb. 
and  54  lb.  respectively  The  increase  in  actual  puLl  with  increased  G  while 
esciraci.'.g  a  20-lb.  pull  appears  to  be  caused  :y  Che  radial  acce’eration 
actin.g  on  the  mass  of  the  arm  through  its  lev"'  system  to  prod'uce  an  "involuntary 
pull"  which  is  additive  to  the  estimated  or  'effort  pull." 

It  is  reco.mjnended  that  both  the  apparent  change  in  psychomotor  performance 
with  increased  radial  acce lerations  and  the  effects  of  radial  acceleration 
upon  c.he  masses  of  the  extremities  of  the  body,  in  regard  to  airplane 
controls,  be  further  determined. 
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Lombard,  C.  F.  et  al  1948  T.iS  EFFECTS  OF  NECLXTIVF  .^\DIAL  ACC£L£R.\TION 
ON  LARGE  LXi'ERlMEXTAL  ANIMALS  (COATS). 

(Office  of  Naval  Research,  Washington,  D.  C.) 

January,  1948  Contract  N6ori77 

Sl^LMARY;  The  effects  of  negative  ruvlial  acceleration  (centrifugal  force 
acting  fro.r  tail  to  head')  uoon  11  goats  were  studied  on  the  htran  centrifuge 
at  the  University  of  Souchero  California,  at  levels  of  -5  G  and  -8'C. 


In  addition  to  routine  gross  examination  for  presence  of  hemorrhages,  etc., 
observations  were  made  on  respiration  an.d  cardiac  function.  In  selected 
cases,  oohthalrr.olog  ica  1  a  xu  -inations  v.vre  evade,  e  lec  trocar  J  iograms  recorded, 
chest  X-rays  Ca'f,ea  and  blood  samples  collected. 

Autopsies  were  conducted  on  all  animals,  and  specimens  ta^en  for  histo¬ 
pathologic  study. 


A  moti^'n  picture  '..as  prepared  which  records  both  gross  an.d  microscopic 
pat.  olo^io  fir.^lngs  as  well  as  typical  experi.nental  procedures. 


.'x  ^eri"".  nts  indicate  that  reoeated  exposures  to  ->  G 
■r.vMe  ode ';a  uvn;  nu-orous  ‘  e .:,o v r  . .. g,  ,  noth  'otechv.il 
:,.s.sue-i  of  -he  nead  end  ".eo.\.  i  ■.  eontiost,  e  r , 

ceveh-ul  he-or  rh,:  ,;e  ,  thvs  a  s  1  ene  en  the  dorsal 
de-irt  action  was  slowed  anu  v  .•  s  p  i  ra  t  ion  depre-'-ted 
;i.;es  were  found  in  the  l-ungo  .  ubenouo- a  rd  )  a  I  hemor 

Were  treguencly  noted. 


tend  to  nroduce 

I  '  I  r  r 

^niv  one  am-.  il 
surmoe  of  the 

Some  su?nleural 
rhages  of  dubious 


ih'g-ti'.e  G  seems  to  offer  greater  danger  of  s  cr  an  gu  la  1 1  on  by  eJe-ia  of  th  * 
glottis  and  .surro’end  in.g  tissues  tf'.un  or  cerebral  hemorrhage. 
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Lombard.  C.F.  19-+8  ■  Hl'b^LN  TOl-ER-'diCS  TO  FORCE8  •  FROdlCED  SY  ACC:il.£.RATICN 

i,L)ouglas  Aircraft  Company,  Inc.,  El  Segundo,  Calit)  Report  No.  SS-dlO''d 

d7  Feb.  19-.8.  , 


AUSriLACT:  Hu.'’:an  tolerance  to  accelerat  ion  is  revi.'ved  an.d  discussed  in  a  neinner 
relatively  free'rrocv  medical  terminologv  in  an  ef.’orc  to  -la'xe  the  current  know¬ 
ledge  on  the  subject  more  usable.  A  chart  is  presented  which  shows  on  a  leg 
grid  the  approximate  h-uman  tolerances  to  forces  produced  bv  acceleration  in 
relation  to  velocitv,  stopping  disca:ice  and  time. 


I 
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Lombard,  C.  F.,  A.  A.  Canfield,  R.  C.  Wilson,  N.  D.  Warren,  o  D.  D.  Drury  1948 
THE  INFLUENCE  OF  POSITIVE  (HEAD  TO  FOOT)  CENTRIFUGAL  FORCE  UPON  SUBJECT'S 
(PILOTS')  ABILITY  TO  EXERT  MAXIMUM  PULL  ON  AN  AIRCRAFT  CONTROL  STICK. 
(Research  Report  to  the  Office  of  Naval  Research)  Contract  N6ori77,  Task 
Orders  I  and  III,  Jan.  1948 
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Lombard,  C.  F.,  H.  P.  Roth  and  D.  R.  Drury  1948  THE  INFLUENCE  OF 
lUDIAL  ACCELERATION  (CENTRIFUGAL  FORCE)  ON  RESPIRATION  IN  HLD'ANS 
(Office  of  Naval  Research,  Wasliington,  D.  C.) 

February  1948  Contract  N6ori77 

Also  see  J .  Avia ,  Med . .  19(5),  October  1948 
ELEE'ARY;  The  effects  of  centrifugal  force  applied  positively  (head  to  seat) 
and  negatievely  (seat  to  head)  upon  respiration  were  studied  on  a  human 
centrifuge  of  25-fcot  radius.  Results  were  as  follows; 

Negative  acceleration  up  to  -3  G  (without  protective  gear), 

a.  Slight  increase  in  respiratory  rate. 

b.  Decrease  in  tidal  volume. 

c.  Decrease  in  lung  volume  at  end  of  expiration. 

d.  Decrease  in  vital  capacity. 


Positive  acceleration  up  to  /5  G  witho 
tight  belt. 

a.  Slight  increase  in  respiratory 

b.  Increase  in  tidal  vrlu.me. 


ut  protective  pneumatic  suits  or 


rate , 


c.  Increase  in  the  lung  volume  at  end  of  expiration 

d.  Decrease  in  vital  capacity. 


Positive  acceleration  up  to  ^  6  G  with  protective  pneuma :;ic  suit. 

a.  Moderate  increase  in  respiratory  rate. 

b.  Decrease  in  tidal  volume. 

c.  Decrease  in  the  lung  volume  at  end  of  expiration, 

Positive  acceleration  up  to  /  4  G  with  tight  abdominal  biilt. 

a.  Insignificant  increase  in  respiratory  rate. 

b.  Increase  in  tidal  air  volume. 

c.  Increase  in  the  lung  volume  at  end  of  expiration. 
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Lombard,  C.  F.,  H.  P.  Roth  and  D.  R.  Drury  1948  THE  INFLUEN 
ACCELERATION  (CENTRIFUGAL  FORCE)  ON  RESPIRATION  IN  HUMAN 
T  Aviation  Medicine,  19(5) :355-364 . 


ABSTRACT:  The  effects  of  centrifugal  force  applied  postivelj 
seCw)  and  negatively  (seat  to  head)upon  respiration  were  stuc 
human  centrifuge  of  25-foot  radius.  Results  were,  as  follows: 


CE  OF  RADIAL 

S. 


(head  to 
died  on  a 
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Negative  acceleration  up  to  -3  G  (without  protective  gear). 

a.  Slight  increase  in  respiratory  rate. 

b.  Decrease  in  tidal  volume. 

c.  Decrease  in  lung  volume  at  end  of  expiration. 

d.  Decrease  in  vital  capacity 

Positive  acceleration  up  to .+  5  G  without  protective  pneumatic  suits 
or  tight  belt. 

a.  Slight  increase  in  respiratory  rate.  . 

b.  Increase  in  tidal  volume. 

c.  Increase  in  the  lung  volume  at  end  of  expiration. 

d.  Decrease  in  vital  capacity. 

Positive  acceleration  up  to  +  6  G  with  protective  pneumatic  suit. 

a.  Moderate  increase  in  respiratory  rate. 

b.  Decrease  in  tidal  volume. 

c.  Decrease  in  the  lung  volume  at  end  of  expiration. 

Positive  acceleration  up  to  +  4  G  with  tight  abdominal  belt. 

a.  Insignificant  increase  in  respiratory  rate. 

b.  Increase  in  tidal  air  volume. 

c.  Increase  in  the  lung  volume  at  end  of  expiration. 
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Lombard,  C.F.,  H.P.  Roth  and  D.R.  Drury  1948  THE  INFLUENCE  OF  RADIAL 
ACCELERATION  (  CENTRIFUGAL  FORCE)  ON  RESPIRATION  IN  HUMANS. 

(  University  of  Southern  Calif.,  School  of  Medicine,  Los  Angeles) 

Contract  N60ri77,  Task  1,  31  March  1951 

See  also  J.  Aviation  Medicine,  19(5);355,  October  1948 

ABSTR.i.CT:  The  effects  of  centrifugal  force  applied  positively  (head  to  sea 
and  negative  (seat  to  head)  upon  respiration  were  studied  on  a  human 
centrifuge  of  25-foot  radius.  Results  were  as  follows: 

Negative  acceleration  up  to  -3  G  (without  protective  gear) 

a.  Slight  increase  in  respiratory  rate. 

b.  Decrease  in  tidal  volume. 

c.  Decrease  in  lung  volume  at  end  of  expiration. 

d.  Decrease  in  vital  capacity. 

Positive  acceleration  up  to  +  5  G  without  protective  pneumatic  suits  or 
tight  belt. 

_ Slight  increase  in  respiratory  rate. 

b.  Increase  in  tidal  volume. 

c.  Increase  in  the  lung  volume  at  end  of  expiration. 


/ 


d.  Decrease  in  vital  capacity. 


Positive  acceleration  up  to  +  6  G  with  protective  pneumatic  suit. 

a. ’  Moderate  increase  in  respiratory  rate. 

b.  Decrease  in  tidal  volume. 

c.  Decrease  in  the  lung  volume  at  end  of  expiration. 

Positive  acceleration  up  to  +  4  G  with  ti^ht  abdominal  belt. 

a.  Insignificant  increase  in  respiracory  rate. 

b.  Increase  in  tidal  air  volume. 

c.  Increase  in  the  lung  volume  at  end  of  expiration. 
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Lombard,  Charles  F.  1949  HOW  MUCH  FORCE  CAN  THE  BODY  WITHSTAND? 
Aviation  Week.  50( 1) ; 20-21 : 23-25 ; 27- 28 .  17  Jan  1949  ’  - 
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Lombard,  C.F.  1949  PHYSIOLOGICAL,  BIOCHEMICAL  AND  AN^.T0>D:CAL  EFFECTS 
OF  ACCELERA.TI0N  ON  THE  BODY  REL/iTIVE  TO  PILCrf  POSITION  IN  HIGH-SPEED 
AIRCRAFT,  (  University  of  Southern  Calif.,  School  of  Medicine, 

Los  Angeles)  USN  Contract  no.  N6ori77,  Task  Order  1,  Project  no.  161-014 
July  1949 
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Lond>ard,  C.P.,  A.A.  Canfield,  R.C.  Wilson,  N.t).  Warren  and  D.R.  Drury  1951 
THE  INFLUENCE  OF  POSITIVE  (HEAD  TO  FOOT)  CENTRIFUGAL  FORCE  UPON  A  SUBJECT'S 
ABILITY  TO  EXERT  MAXIMUM  FULL  ON  AN  AIRCRAFT  CONTROL  STICK. 

(  University  of  Southern  Calif.,  School  of  Medicine,  Los  Angeles) 
Contract  H6orl77,  Tasks  1  &  2,  31  March  1951 


ABSTRACT:  Two  series  of  experiments  were  performed  on  the  human  centrifuge 
to  determine  the  effects  of  various  levels  of  positive  G  (Gravitational  or 
centrifugal  force  acting  from  head  to  foot)  upon  the  maximum  pull  which  a 
seated  subject  could  exert  on  a  simulated  airplane  control  stick,  using  both 
arms  simultaneously.  An  "Isometric”  stick,  having  negligible  deflection 
with  applied  force,  was_used.  G  protection  was  used  to  avoid  grey-out  or 
black-out. 

The  maximum  pull  which  a  subject  can  exert  upon  a  simulated  airplane  control 
stick  does  not  Increase  with  Increased  G.  The  mean  maximum  pull  was  the 

same  at  1  and  2  G,  and  decreased  there  after  with  Increased  G  up  to  and _ 

Including  5  C. 
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Viiriation  in  arm  position,  measured  by  the  angles  of  the  members  in 
relation  to  the  direction  of  the  G  force,  did  not  significantly  influence 
nvixinum  pull  at  4  G.  This  implies  chat  the  arms  are  acting  as  rigid, 
non-jointed  members  during  maximum  pulling  effort. 

Tl.c  invo liir.tary  pull  of  the  subject's  arms,  at  1  G,  due  to  their  own  mass 
and  leverage  system,  increases  as  the  angles  of  the  members  increase  in 
relation  to  the  direction  of  G  force. 

Involuntary  pull  for  two  arms,  at  1  G,  was  found  to  exceed  10  lbs.  in  more 
than  507.  of  the  arm  angles  tested  in  those  experiments. 
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Lombard,  C.  F.,  S.  W.  Ames  et  al  1951  STUDIES  WITH  THE  EPICYCLIC  CENTRIFUGE 
CH  ANIM4LS  A.fD  HUMANS 

(Paper  T'.;en£y- second  annual  meeting  of  the  Aero  Medical  Association  in 
Denver,  Colorado,  May  1951.) 

(Office  of  .\'aval  Research,  Washington,  D .  C.) 

May  1951  Contract  N6ori77 

SUMMARY:  In  order  to  better  understand  the  effects  of  tumbling  during  exposure 

to  high  acce lera tional  forces,  such  as  might  be  encountered  during  escape  from 
high  speed  aircraft,  a  small  centrifuge  was  m.ounted  on  the  large  University  of 
Southern  California  centrifuge.  Anesthetized  goats  and  apes  were  repeatedly 
exposed  to  accelerations  up  to  5  G  while  being  rotated  either  about  the  head, 
heart  or  ’aips,  at  speeds  up  to  72  RPM.  One  human  subject  was  exposed  on  .uveral 
occasions  to  2  G  at  40  RPM.  Motion  picture?  were  taken  to  study  the  problem 
of  holding  the  body. 

It  was  found  that  it  is  extremely  difficult  to  strap  an  animal  or  human  such 
that  thuy  will  not  work  out  of  the  straps.  The  ever  changing  direction  of 
acceleration  with  respect  to  the  body  makes  it  a  writhing,  flopping  aggregate 
of  discordant  masses.  Rotation  about  the  heart  appeared  to  be  the  best  position. 

blood  pressures  measured  at  level  of  base  of  skull  and  only  in  the  animals 
s'i.'Vvud,  at  riie  higher  stress  loads,  extre.nely  nigh  transient  pressures  (900 
plus  mm  HG)  wiiich  did  little  or  no  observable  damage. 

.''.ore  nearly  normal  blood  pressure  and  mote  rapid  return  to  the  normal  was 
observed  while  rotating  the  animal  about  the  heart. 

-Apes,  after  recovery  from  the  effects  of  the  anesthetic,  showed  no  apparent 
aKeration  in  behavior  or  faculties. 

fhe  human  subject  reported  no  dizziness  but  some  questionable  gastric  distress 
Several  hears  af.er  one  series  of  exposures. 
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Lombard,  C.F.,  S.W.  Ames,  and  S.  Rosenfeld  1951  VOLUNTARY  TOLERANCE^> 

.  THE  HU>L\N  TO  IMPACT  ACCELERATIONS  OF  THE  HEAD.  (  Depart,  of  Aviat.  Med,, 
Univ.  of  Southern  Calif.,  School  of  Med.,  Los  Angeles,  Calif.) 

Contract  N6ori77,  Task  1,  31  March  1951 

See  also  J.  Med.  22(2) :  109-116 

ABSTRACT:  Voluntary  tolerances  to  impact  blows  to  the  head  of  humans  have 
been  determined  while  using  available  protective  head  of  humans  have  been 
determined  while  using  available  protective  headgear  to  reduce  dr  minimize  the 
local  bruising  effects. 

Voluntary  limits  were  always  found  to  be  other  than  the  effects  .of  acceleration 
upon  the  head  (or  brain);  neck  pain,  local  bruising,  etc. 

Accelerations  of  equal  pendular  masses  shows  that  the  human  voluntarily 
tolerated  up  to  34  G  from  a  top  blow,  38  G  from  a  frontal  blow,  25  G  from  a 
blow  by  the  side  of  the  head  and  35  G  from  a  back  blow. 

The  averages  of  voluntary  tolerances  showed  for  the  top  23  G  for  6.0  ft  lbs 
at  5.8  ft  per  sec  at  4,800  g.p.s.,  for  the  front  22  G  for  4.1  ft.  lbs  at 
4.9  ft  per  cec  at  5,600  g.p.s.;  for  the  side  20G  for  5.7  ft  at  5.6  ft  per  sec 
at  3,500  g.p.s.;  and  for  the  back  blows  18  G  for  4.9  ft  lbs  at  5,2  ft  per  sec 
at  3,700  g.p.s. 

An  approach  has’ been  mada  to  this  multifaceted  problem  of  head  injury  in  which 
an  attempt  to  study  the  effect  only  one  factor  namely  impact  acceleration. 

Some  data  has  been  obtained  but  much  more  is  indicated  arid  a  much  greater  effort 
by  biologists  in  the  use  of  engitieering  terms  is  indicated  if  their  data  is  to 
be  useful. 
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Lombard,  C,  F.,  S.  W.  Ames  and  S.  Rosenfeld  1951  VOLUNTARY  TOLERANCE  OF  TdE 
HUM.\N  TO  IMPACT  ACCELEPATIONS  OF  THE  HEAD 

J.  of  Aviation  Medicine  22(2); 109-116,  April  1951. 

SUMl-IARY:  Voluntary  tolerances  to  impact  blows  to  the  head  of  humans  have  been 
determined  while  using  available  protective  headgear  to  reduce  or  minim-za  the 
local  bruising  effects. 


Voluntary  limits  were  always  found  to  be  other  than  the  effects  of  acceleration 
upon  the  head  (or  brain);  neck  pain,  local  bruising,  etc. 


Accelerations  of  equal  pendular  masses  shows  that  the  human  voluntarily  tolerated 
up  to  34  G  from  a  top  blow,  38  G  from  a  frontal  blow,  25  G  from  a  blow  to  the 
side  of  the  head  and  35  G  from,  a  back  blow. 


The  averages  of  voluntary  tolerances  showed  for  the  top  23  G  for  6.0  ft  lbs  al 
5.8  ft  per  sec  at  4,800  g.p.s.;  for  the  front  22_ G  for  4.1  ft  lbs  at  4.9  ft 
per  sec  at  5,600  g.p.s.;  for  the  side  20  G  for  5.7  ft  at  5.6  ft  per  sec  at 
3,500  g.p.s.;  and  for  the  back  blows  18  G  for  4.9  ft  lbs  at  5.2  ft  per  sec  at 
3 . 700  g.p.s. 
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An  aooroach  has  been  made  to  this  multifaceted  problem  of  head  inlury  in  which 
an  attempt  to  study  the  effect  only  one  factor  namely  impact  acceleration. 

Some  data  has  been  obtained  but  much  more  is  indicated’  and  a  much  greater 
effort  by  biologists  in  the  use  of  engineering  terms  is  indicated  if  their 
data  is  to  be  useful. 
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Lombard,  C.  F.,  P.  Close,  &  F.  Larmie  1963  PATHOLOGY  PRODUCED  BY  IMPACT  ACCEL¬ 
ERATION  APPLIED  TO  GUINEA  PIGS.  (Paper,  34th  Annual  Meeting  of  the  Aerospace 
Medical  Association,  Stat ler-Hilton  Hotel,  Los  Angeles,  Calif.,  April  29- 
May  2  ,  1963) 

ABSTRACT:  In  contemporary  aerospace  vehicles  the  possibility  of  exposure  of 
astronauts  to  impact  at  any  angle  has  increased  the  need  for  experimental  data 
■relating  to  toleranre,  pathology  and  the  value  of  various  protective  device 
concepts.  To  obtain  .such  information,  anesthetized  male  guinea  pigs  were  placed 
on  a  small  impact  acceleration  sled  in  form  fitting  fiberglass  reinforced  plastic 
support  and  restraint  device.  The  device  was  gimbal  mounted  on  the  carriage  of 
the  sled  so  that  accelerations  could  be  applied  to  the  animals  at  any  of  a  wide 
variety  of  selected  angles.  Animals  were  exposed  to  forces  of  80  to  90  g  peaks 
with  onset  rates  of  about  11,000  to  14,000  g/sec.  Animals  placed  in  the  close 
fitting  support-restraint  tolerated  the  transverse  impact  accelerations  even 
when  repeatedly  exposed.  A  type  of  sub-clinical  damage  was  observed  in  some  of 
these  animals  which  resembled  air  blast.  The  guinea  pigs  oriented  on  the  sled 
in  a  tail  first  direction  tolerated  the  impact  well.  However,  animals  oriented 
or.  the  sled  the  opposite  direction,  head  first,  showed  little  tolerance  to  the 
exposures  and  frequently  indicated  vertebral  injury,  ranging  from  the  head 

tailward  to  the  mid-thoracic  vertebrae.  The  need  for  improved  restraints  is 
indicated. 
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LoMonaco,  C.  T.  1947  INFLUENZA  DIALCUNI  FATTORI  SULLA  RESISTENZA  UMANO  ALLE 
ACckERAZIONE .  (EFFECTS  OF  VARIOUS  FACTORS  ON  HUMAN  RESISTANCE  TO 
ACCELERATIONS).  . Rivista  D.  medlcini  Aeronautica  10:609-611,  Oct. -Dec.  1947. 
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LoMonaco,  T.  1948  L'ORGANISMO  U'/ANO  RESISTERA  ALLE  VARIAZIONI  AMBIENTALI 
DI  UN  VIAGGIO  INTZRPLANEIARIO?  (WILL  THE  HUMAN  ORGANISM  BE  ABLE  TO 
WITHSTAND  THE  ENVIRONMENTAL  CHANGES  OF  AN  INTERPLANETARY  JOURNEY?) 
Riv.  med .  aeronaut.  11:84-87 
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Looonaco,  T.  1950  ALCUNE  PROBABILI  MANIFESTAZm’I  DELL ’  ORGANISMO  UMAL’O  NEL 
FUTURO  VOLO  INTERSlDliRALE  (SOME  PRORABLE  REACTIONS  OF  THE  IRJMAN  0RGA:!ISM  IN 
FUTURE  INTERPLANETARY  FLIGHT)  In  L'Uomo  in  volo  (Rome;  Abruzzini,  1950) 
pp.  469-476  ' 
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Lo  Monaco,  C,  T.,  1950  L'UOMO  IN  VOLO;  ITuNUALE  DI  MEDICINA,  AERONAUTICA 

PER  IL  PERSONAj^E  AERONAVIGANTE ,  (Man  in  Flight:  An  Aeror.edical 
Manual  For  Flyers)  (Rome:  Abruzzini  Editore,  1950).  ASTIA  ATI  132  423. 
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LoMonaco.  C.  T.  1951  INFLUENZA  DEL  MODERNO  VOLO  VELOCE  SULLE  FUNZIONI 
PSICOFISIOLOGICHE  DEL  PILOTA  (Effect  of  Modern  High  Speed  Flight  ■ 
on  the  Psycho-physiologic  Functions  of  the  Pilot) 

Rivista  di  Medicina  Aeronautica.  Rome  14:209-229,  April-June  1951. 
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LoMonaco,  T.  1952  ALCUNI  PROBABILI  FENOMENI  FISIO-PATOLOGICI  DELL 

'UOMO  DURANTE  I  FUTURI  VOLI  SIDERALI  (Some  Probable  Physiopatho logical 
Phenomena  In  Man  During  Future  Interplanetary  Flights) 

Riv .  red .  aeronaut .  (Roma),  15(1):3-12 


ABSTRACT:  Physiopathological  aspects  of  interplanetary  flight  are  discuss¬ 

ed,  falling  in  three  main  categories;  (1)  changes  in  speed  or  direction  of 
c  moving  body  exert  forces  on  the  organism  which  are  tolerated  best  if  they 
are  of  short  duration;  (2)  reducticn'of  the  apparent  weight  beyond  the  zone 
of  gravitation  would  affect  the  labyrinthic  rather  than  the  cardiovascular 
systfc.m  and  would  interfere  with  muscular  coordination;  and  (3)  problems  of  the 
environment  include  maintenance  of  air  supply,  temperature,  and  food,  and 
avoidance  of  cosmic  radiation.  Space  medicine  cannot,  at  present,  give  any 
assurance  as  to  the  survival  of  humans  in  a  space  ship. 
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Lo  Monaco  (Croce)  ,  T.  1952  PRIMI  STUDI  SUCLl  EL'FECTTI  FISIOPATOLOCICI  CAUSATI 
DAI.LA  SUB-GRAVITA  IN  JM'JIMALI  LANCIATTr^DENTRe^ISSlLI^  NELL-ALTO-ATMOSFERAr 
(First  Studies  on  the  Physiopathological  Effects  Caused  by  the  "Sub- 
Gravitation"  in  Anisnals  Propelled  in  Rockets  into  the  Upper  Atmosphere) 
Rivista  di  Medicina  Aeronautica  (Rome)  16(2):  192-199. 
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LoMonaco,  T.  1956  IL  CENTRO  D1  STUDl  E  RICHERCIIE  D1  ICIDICINA  AERONAUTICA 
D1  R0;A.  (CENTER  OF  STUDIES  AND  RESFARCH  IN  AVIATION  MEDICINE  OF  ROME) 

:  vista  aeronaut  ica  (Roma)  32  (8):833-8fa6,  Aug.  1956. 

AaSTRi'.CT:  The  mission  of  the  Center  of  Studies  and  Research  in  Aviation 
r.X'dicine,  Rome,  is  to  (1)  engage  in  studies  and  experimental  research 
dealing  with  tlie  physiology,  phys iopathology ,  psychology,  and  psycho- 
technicue  of  man  in  flight;  (2)  develop  methods  for  increasing  man's 
resistance  to  tr.oo.crn  flight;  (3)  teach  aviation  medicine  to  medical 
officers,  f.i^ht  surgeons,  and  other  physicians;  and  (4)  train  flying 
personnel  in  aviation  physiology.  The  center  is  divided  into  departments 
of  physiology  and  phys iopathology ,  aviation  hygiene,  and  biochemistry,  , 
and  applied  psychology.  Also  included  are  a  library  and  documentation 
and  statistical  offices.  Discussion  is  presented  on  the  research  programs 
of  the  Center,  along  with  multiple  illustrations  on  the  apparatus  (human 
cenyrifuge,  decompression  chamber,  manometric  and  oximetric  apparatus, 
etc.)  utilized  in  research. 

3.238 

LoXon,  .0,  T.,  ...  atrollo,  &  L.  Fabris  1956  COM.°CRTAMENTO  DELIA 

;  OR- e:C..E  I.OTORIA  IN  SOGCETTI  SOTTOPOSTl  A  VALORl  DI 

■  .  CE '-.21CNS  VARIANTI  DA  3  A  0  G.  (Behavior  of  Motor  Coordination 

Subjects  Exposed  to  Acceleration  Values  Varying  from  3  to  0  G)  Proc  . 
ii  ternational  As tronautical  Congress,  Vllth,  (Rone)  Pp.  325-839, 

'Sep't.  '  ■e‘7Z'27“l^r5FI 

.-'.LST.'e.CT:  Thirty  subjects  with  normal  labyrinthine  function  were  exposed, 
by  means  of  a  subgravity  tower,  to  accelerations  varying  from  3  to  0  G 
for  a  total  time  of  8  seconds,  of  which  4  were  spent  i.i  subgravity. 

Under  these  conditions  studies  were  made  of  eye-hand  coordination  and 
body  equilibrium.  During  the  experiment  the  subjects  showed  motor 
incoordination.  Under  subgravicy  conditions  there  was  evidenced  an 
increase  of  muscle  tonus,  a  sense  of  levitation,  bewilderment  and 
distration,  and  various  unpleasant  sensations.  Twenty  of  the  thirty 
suojects  exposed  to  various  consecutive  tests  demonstrated  improvement 
in  the  coordination  te" t  and  a  decrease  in  unpleasant  sensations,  indicating 
possible  adaptation  to  experimental  conditions. 


» 
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LoMonaco,  T.,  A  Scaao,  M.  Strollo,  a  F.  Rosbani.^o  1937  ALCUNI  DATI 

SPERIMENTALI  FLSIOPSICHICI  SLCLI  EJ-7ZTri  DELLE  ACCELERAZIONI  E  DELLA 
SUB-GRAVITA  PREVLSTI  NELL  'LCMO  L-LNCiATO  NELLO  SPACIO. 

(Some  physioasychic  Experimental  Data  On  tne  Effects  of  Accelerations 
and  Gravity  Predicted  for  /.an  Launched  Into  Space) 

Rlv .  med  .  aeronaut .  (Roma),  20(3) : 363-390 .  July-Sept  1957. 


ABSTRACT:  Thirty  subjects  with  normal  labyrinthine  funct ions , were  exposed 
to  accelerations  ranging  fro.m-C3  g  (for  fractions  of  a  second)  to  zero  g 
(4  seconds)  in  a  14-meter-high  subgravity  tower.  The  eye-hand  coordination 
was  studied. by  means  of  an  aiming  test.  Slight  but  well  defined  motor 
incoordination  was  observed.  During  weightlessness  the  majority  of  subjects 
experienced  a  lifting  sensation  or  a  feeli.ng  of  levitation,  an  increase  in 
muscle  tonus,  and  various  unpleasant  sensations.  Five  subjects  dxpo.sed  to 
several  consecutive  runs  showed  an  i.T.provemePt  in  coordination  performance 
and  less  severe . sub ject ive  sensations,  indicating  an  adaptation  to  the  ex¬ 
perimental  conditions.  In  10  subjects,  tr.Ost  of  whom  had  already  been  exposed 
to  the  latter  experiment,  the  CF  and  CF5  leads  of  the  electrocardiogram 
during  controlled  apnea  before,  duri.ng,  and  after  gravity  variations  showed 
a  marked  increase  in  heart  rate  which  ranidly  returned  to  normal.  The 
coordination'  test  was  repeated  on  five  deaf  mute  subjects  whose 
labyrinthine  function  was  completely  failing,  and  demonstrated  good 
eye-hand  coordination  during  the  tower  experiments. 
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Lomonaco,  T.,  M.  Strollo,  4  L.  Fabris,  1937  SULLA  FISIOPATOLOGIA  DURANTE 
IL  VOLO  NELLO  SPAZIO:  CC^2».'vRT0MENT0  DELLA  C00rj)INAZ10NE  MDTORIA  IN 
SOGGETTl  SATIOPOSTI  A  VA..0RI  DI  ACCEL£RA2L\NA  VARIANTS  P.A  8  A  ZERO  G 
(Physiopathology  During  Space  Flight:  Behavior  of  Motor  Coordination  in 
Subjects  Exposed  to  Acceleration  Valued  Varying  From  3  G  tc  0  G) 
(Presented  at  Seventh  International  Astronautical  Congress,  Rome,  1956) 
Rivista  di  Medicina  .^eronautica  20(l):76-96  (Suppl.  to  No.  1,  Jan. -Mar.) 
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Lomon.ico,  T.,  A.  Scano,  M.  Strollo  4  F.  Russanigo  1953  ALCLTil  DATI  SPZRUffiNTALI 
FlSIC-PSlCIilCI  SUCLI  EFFETTI  DELLE  ACCELER/.ZIONI  4  DELLE  SUBGRAVITA 
PREVISTI  NELL'UOMO  L.ANCIAIO  NELLO  SPAZIO  (Some  Physio-psychic  Experimental 
Data  on  the  Effects  of  Accelerations  and  Sub-gravity  Predictable  for  Man 
in  Space) 

Minerva  medica  (Torino)  49:  61-62,  4  Aug.  1958 

See  also:  Riv.  Med,  aero.  (Rome)  20(3):  363-390,  July-Sept.  1957 
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LoXonaco,  T.C.,  A.  Scano,  and  F.  Rossanigo  1958  VARIATIONS  OF  PSYCHO- 
PciYSlOLCGiaU,  DATA  IN  MAN  SUBJECTED  TO  CHANGES  IN  ACCELERATIONS  BETWEEN 
3  AND  ZERO  G.  Rivista  ^  Aero.  21(4)  :69l-704 

(In  Italian  with  English  summary). 

.■3ST-LXT:  Studies  were  carried  out  concerning  psychophysiologic  effects  of 
weightlessness  on  human  suBjects  (zero  G,  after  an  initial  acceleration  of  3  G) 
States  of  subgravity  were  achieved  by  drops  from  a  tc'./er  14-m  high,  which  is 
described  in  detail.  The  authors  made  radiograms  of  the  thorax  and  electro- 
nystagmographic  recordings  during  the  zero  G  state.  Sensations  experienced 
during  the  experiment  were  described  by  the  test  subjects  upon  termination  of 
the  experiments.  The  results  show  that  weightlessness  is  accompanied  by  dis¬ 
placement  of  the  heart  and  the  diaphragm.  Zero  gravity,  however,  does  not 
induce  nystagmus  or  modify  previously  induced  nystagmus.  Among  the  'sensations 
reported,  the  feeling  of  being  lifted  and  of  falling  into  the  void  was  consider 
ed  unpleasant;'  some  subjects  reported  loss  of  the  sensation  of  being  tied  to 
the  seat.  Two  subjects  who  had  kept  their  eyes  shut  reported  that  they  felt 
like  caking  successive  upward  jumps  after  the  actual  fall,  which  was  not  per¬ 
ceived  as  such. 
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Lomonaco,  T.  ,  A.  Scano,  4  F.  Rossanigo  1959  COttPORTAMENTO  D1  ALCUNl 
■  DATl  FISIO-PSICHICI  NELL'UOMD  SOTTOPOSTO  A  VAR1A210N1  D1 
ACCELERA210NE  COKPRESE  FRA  3  E  ZERO  G  (BEHAVIOUR  OF  CERTAIN  PHYSIO- 
PSYCHOLOGICAL  FEATURES  IN  SUBJECTS  SUBMITTED  TO  VARIATIONS  OF  G' 
BETWEEN  3  AND  ZERO)  Minerva  Medica  50(31) : 1134-1138 
NOTE:  Reel  11,  Flash  6 


ABSTRACT:  The  authors  have  studied  some  physio-psychological  effects 
of  subgravity  in  human  subjects  (zero  g  after  an  initial  acceleration  of 
3  g)  .  By  means  of  a  14  m  high  tower,  which  is  desri^ibed  in  detail, 
chest  roentgenograms  and  electronystagmograf ic  recordings  were  taken 
during  zero  g  state.  An  analytical  study  was  also  made  of  the  subjective 
sensations  of  a  number  of  subjects  possessing  a  greater  capacity  of  auto- 
observation.  The  results  show  that  subgravity  is  associated  with  dis¬ 
placements  of  the  heart  and  diaphragm  bu t  is  unable  to  determine  nysta^sus 
or  to  modify  it  when  previously  provoked.  The  subjects  examined  describ¬ 


ed  peculiar  sensations  and  Illusions  feljt  during  the  test.  These 


sensations  differ  according  to  whether 
(Minerva  Medica  50(31) :1157,  1959) 


their  eyes  were  open  or  closed. 


LoSboaco,  T.  1959  PREVISION!  SUL  COMPORT MHENTO  PSICO-FISIOLOCICO  DELL'UOMO 

LANCIAIO  NELLO  SPA210  (PREDICTIONS  ON  THE  PSYCHO -PHYSIOLOGICAL  BEHAVIOUR  OF 
MAN  lii  SPACE)  Minerva  Medlca  50(31):  1122-1134,  April  1959 
NOTE:  Reel  11,  Flash  6 


ABSTRACT:  The  main  physiological  and  psycho  logical  problems  concerning  man 
travelling  through  space  in  an  especially  designed  vehicle  are  considered  and 
discussed  on  the  basis  of  the  most  recent  discoveries.  These  problems  concern 
the  effects  of  acceleration  on  the  body,  the  microcliriate  aboard  c’ne  space-ship, 
the  defense  from  noxious  radiations  and  meteorites,  the  psycho-physiological 
effects  of  speed  and  of  renjotion  from  the  Earth,  the  effects  of  isolation  in  a 
confined,  sealed  cabin  an<J,  finally,  the  effects  of  sub  and  zero-gravity  conditions 
The  results  are  presented  of  researches  in  this  field,  carried  on  in  Italy  and 
abroad,  and  in  particular  the  results  of  a  senes  of  experiments,  performed  in 
the  "Centro  di  Studi  e  Ricerche  di  Medicina  Aeronaut ica"  of  Rome,  by  means  of  a 
specially  constructed  device:  the  so-called  "subgravity  tower".  These  experi-  , 
ments  have  shown  that,  in  subjects  submitted  to  sub  and  zero-gravity  conditions, 
motor  incoordination  and  displacement  of  thoraco-abdominal  viscera  occur. 

(Minerva  Medida  50C3l):ll57,  1959) 
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loMonaco,  T. ,  A.  Scano  &  F.  Rossanigo  1960  COMPORT AMENTO  DI  ALCUNS  FITCICNI 

PERCETTIVO-MOTOaiS  DURANTE  IL  PASSAGGIO  DA  CIRCA  2  A  0  G  ED  INFLUENZA 
DELL  ALLENAMENTO:  ESreaiMENTl  ESEGUITI  CON  LA  TORRE  DI  SUBGRAVITA. 
(Behavior  of  Some  Perceptual -Mot or  Functions  During  the  Transition  from 
About  Two  to  Zero  G  and  the  Effect  of  Training:  Experiments  Executed  with 
Che  Subgravity  Tower)  Riv .  med.  aeronaut .  (Rome),  23 (1) :439-436 
Oct.  -  Dtec.  1960.  (In  Italian) 


ABSTRACT:  Tests  were  conducted  on  a  group  of  six  subjects  in  order  to  establish 
the  degree  of  performance  during  hyper-  and  zero  gravity.  The  subjects  were 
required  to  execute  a  repetitive  tas’*  with  electrical  switches  following  a  pre- 
established  pattern  while  at  rest  and  when  launched  on  a  subgravity  tower  to 
various  states  of  gravity.  Film  was  taken  during  the  test  cor  observation  at  a 
later  time.  After  mild  rectilinear  acceleration,  the  normal  subjects  could 
tolerate  several  hort  and  frequent  e.xpc/sures  uuring  weightlessness.  .Moreover, 
the  subjects  could  perform  simple  perceptual-motor  tasks.  The  s-bjects  with 
restraint  devices  performed  with  greater  ease  a.nd  were  more  accurate  chan  Chose 
without  restraint  devices.  Repetition  of  the  tusk  during  launches  also  led  to 
greater  accuracy  in  performance  Although  the  greater  part  of  the  test  was 

only  slightly  affected  provided  that  the  relation  between  his  bcdy  and  the 
surrounding  objects  remained  fixed. 
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Lottnaco.  T.  I960  PROSLEJIS  OF  SPACE  MEDICINE 
■Xissili  (Ro«a)  2(1); 5-20.  Feb.  I960 

ABSTRACT:  The  main  psycho-phvsiologic  problems  which  concern  man  traveling  in 

space  are  considered  and  discussed  on  the  oasis  of  recent  research  and  dtscov- 
eries.  Included  are  the  effects  of  acceleration  on  the  body.  Particular  refer 
ence  is  made  to  a  series  of  experiments  on  weightlessness  performed  in  the 
’"Central  di  Studi  e  Ricerche  di  Medicina  Aeronautics",  Rome,  by  means  of  a 
specially  constructed  device,  the  so-called  “subgravity  tower". 
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Loiaonaco.  T.  1961  IL  FAITORE  UHASO,  CAL’SA  DI  INCIDE.VTI  DI  VOLO  (The  Human 
Factor,  Cause  of  Flight  Accidents) 

Rivista  di  Medicina  Aeronautica  e  Spaziale  (Rome)  24(1):  3-23.  Jan.-Harch  1961 
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Uv.jn.ico.  T.  1962  LINEAMENTI  DI  UNA  SSIEZTONE  PSICOFISICA  DEL  CCSMCNAITA 
v.i-’sycho-Physical  Criteria  for  Selection  of  an  .Astronaut) 

In  Antonio  A-nbrosini,  Ed.  Rc'NDICCNTT  DEL  CCNCRESSC  INTE’^S.AZir^eiLE- - 
L  'UC.MC  E  Li  TECNlcA  .NELL '5'<A  N'XlE.v<E  E  S?A.2IAL£.  18-21  A  LRILE  1^62 . 
iZroceedings  of  the  Incetaatii>na  1  Congress  - -'laa  and  Tec.-.no  logy  in  the 
Nuclear  and  Space  .Age,  40th  Trade  Fjir.  Milan,  April.  18-21,  1962) 

(llome,  Italy:  Associazione  Internaziona le  Uomo  nello  Spazio) 

Pp.  433-408 

ABST.wACT:  The  physical  and  psychological  stresses  of  spaceflight  are 
reviewed  and  the  criteria  for  selecting  astronauts  are  given.  (S63- 18937) 
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Long,  F.M.  1962  BIOLOGICAL  ENERGY  AS  A  POWER  SOURCE  FOR  A  FHYSIOLOC ICtO. 
TELEMETERING  SYSTEM.  IKE  Inrernat .  Convention  Record.  10  (9):vi-73 


ABSTRACT:  .A  brief  study  of  three  biological  energy  sources,  biological 

potentials  a.nd  chemical  gradients,  blood  pressure  and  flow,  and  muscular 
activity  and  motion,  revealted  that  the  first  two  possibilities  presented 
difficult  proolems  in  electrode  and  tissue  reactions  and  t.nar  the  third 
possibility  might  have  mere  iisnediate  application.  A  theoretical  study  or 
an  accelerometer  system,  utilizing  relative  motion,  indicated  tivit  several 
milliwatts  could  be  delivered  to  the  damping  mecr-ini>.m.  A  test  model  employ 
log  a  piezo-electric  crystal  as  the  mechanical  to  electrical  converter  ’ 
a  funnel  diode  oscillator  was  successfully  operated  at  power  levels  w 
approximately  one  microwatt.  (Author) 
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Longmore,  D.  V.  1950  TRAVEL  SICKNESS. 
Guys  Hoap.  Gazette.  64  :237 
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Lord,  C,  D.  and  J.  W.  Coutts  1944  A  STUDY  OP  PARACHUTE  INJURIES 
Bull.  Army  med.  Dept.  (78): 57-67.  1944, 
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Lord,  C.  D.  and  J.  W.  Coutts  1944  A  STUDY  OP  TYPICAL  PARACHUTE  INJURIES 
OCCURRING  IN  TWO  HUNDRED  AND  PIFTY  THOUSAND  JUMPS  AT  THE  PARACHUTE 
SCIKXIL 

J.  Bone  Joint  Surg,  26:547-557. 
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Lorente  de  No,  R.  1932  RESEARCHES  ON  LABYRINTH  REFLEXES  Trans.  Amer.  Otol.  Sec. 
22:287-303 
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Lottig,  1937  GRENZEN  DER  PHYSIOLOGISCHEN  BELASIUNGSFAHIGKEIT  IM 

FLUGZEUG  (LIMITS  OF  PHYSIOLOGIC  ENTRANCE  IN  AVIATION)  Zentralbl.  f. 

Hals.  --Nasen--und  Ohrenheilk.  26:105-107 

ABSTRACT:  Trained  aviators  may  Ify  to  altitudes  of  6000-7000m  without 
additional  oxygen.  The  roost  dangerous  effect  of  these  nigh  altitudes 
is  the  psychic  effect  which  resembles  very  much  that  of  alcoholic  in¬ 
toxication  with  loss  of  powers  of  concentration  and  attention,  euphoria 
and  a  devil-may-care  attitude.  In  many  persons  circulatory  collapse 
occurs  at  levels  of  5000-6000  m.  before  the  psy;hic  symptoms  develop. 

To  overcome  these  ill  effects  by  administration  of  oxygen,  careful 
training  constitutes  an  important  problem.  Short  accelerations  not 
exceeding  5-6  times  gravity  may  be  endured  without  injury.  In  greater 
centrifugal  accelerations  visual  disturbances  and  confusion  develop 
es  the  blood  supply  to  the  retina  and  brain  suffer  most.  Von  Diring  - 
ahofen  has  demonstrated  that  this  effect  may  be  prevented  by  stooping 
of  the  aviator.  Accelerations  beyond  10  times  gravity  cannot  be  tolerated 
in  spite  of  all  protective  measures.  (CARI) 


-  987  - 
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Loucks,  R.  B.,  &  T.  G.  Hermans  1947  ANNOTATED  BIBLIOGRAPHY  ON  THE  PSYCHOLOGICAL 
ASPECTS  OF  ORIENTATION  AS  THEY  RELATE  TO  AVIATION.  (Aero  Medical  Lab.,  Eng. 
Div.,  Wright  Field,  Ohio)  TSEAA-694-16a,  1  Dec.  1947 
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Lovelace,  W.R.  1939  RESEARCH  IN  GERMAN,  ITALIAN  AND  FRENCH  AIR 

FORCES.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough) 

FPRC  36,  June  1939. 
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Lovelace,  W.R.  II  1944  AVIATION  MEDICAL  PROBLEMS  IN  THE  EUROPEAN 

AND  MEDITERRANEAN  THEATRES  OF  OPERATION. 

(War  Dept.,  Air  Forces)  TSELA5B-697-8,  1  November  1944 
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Lovelace,  II,  W.  Randolph,  Edward  J.  Raldes,  &  Verner  J.  Wulff  1945  THE 
EJECTION  SEAT  FOR  EMERGENCY  ESCAPE  FROM  HIGH-SPEED  AIRCRAFT 
Air  Technical  Service  Command,  Engineering  Division,  Army  Air  Forces 
Serial  No.  TSEAL-3-696-74C  August  31,  1945  ASTIA  ATI  7245 

ABSTRACT:  This  report  presents  data  obtained  from  the  German,  British  and 
Swedish  Air  Forces  on  the  research  and  development  of  the  pilot  ejection  seat 
and  evaluates  this  information  for  application  to  the  Army  Air  Forces  pilot 
ejection  seat  program.  It  was  found  from  tests  that  emergency  escape  from 
fighter  aircraft,  such  as  the  P-38,  P-51,,  P-47  and  P-80,  while  traveling  at 
high  speeds  is  a  difficult  and  dangerous  operation.  Emergency  escape  from  high¬ 
speed  bombers  sue'  as  the  A-26  is  equally  difficult.  The  ejection  seat,  as 

и. eed  operationally  by  the  German  Air  Force,  ir  the  most  successful  metho<l  known 
to  date  for  emergency  parachute  escape  from  high-speed  aircraft.  The  following 
design  characteristics  of  the  ejection  seat  assembly  are  believed  desirable  up 
to  speeds  of  550  .miles  per  hour  for  AAF  aircraft:  (a)  Maximum  duration  of 
acceleration  :  0.1  second,  (b)  Maximum  allowable  average  acceleration  :  20  g 
with  peaking  to  25  g  for  0.01  second  or  less,  when  ejecting  the  pilot  above  the 
aircraft,  (c)  Minimum  allowable  ejection  velocity  into  wind  stream:  57  ft. /sec. 
in  aircraft  having  a  single  vertical  stabilizer  of  average  height,  (d)  Minimum 
piston  length:  30  inches,  based  on  the  above  ejection  velocity.  In  designing 

an  ejection  seat  the  following  is  required:  (a)  All  parts  of  the  body,  especially 
the  head,  arms,  and  legs,  must  be  supported,  (b)  A  shoulder  harness  must  be  used, 
to  prevent  forward  bending  of  the  pilot  with  consequent  fracture  of  the  lower 
thoracic  and  lumbar  vertebrae,  (c)  Arm  rests  must  be  used  to  reduce  the  load 
on  the  lower  vertebral  column. 
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Lovelace,  W.R.  and  V.J.  Wulff  1945  EVALUATION  OF  TARGETS  INVESTIGATED 

AND  SUMMARY  OF  INFORMATION  OBTAINED  PERTAINING  TO  RESEARCH  IN  AVIATION 
MEDICINE  FOR  THE  GERMAN  AIR  FORCE.  (War  Dept.,  U.S.  Strat.  Air  Forces 
in  Europe,  Mlac.)  4  August  1945 
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Lovelace,  W.R.  1945  REPORTS  FROM  EUROPEAN  AND  JAPANESE  TOURf 
(Aeromedical  Lab.,  USAF,  Wright-Patterson  AFB,  Ohio) 
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Lovelace,  W.R.,  II,  &  A.P.  Gagge  1946  AVIATION  MEDICINE  AND  PSYCHOLOGY. 
(Hdq.  Air  Materiel  Command,  Publications  Branch,  Intellignece  T-2 
Wright  Field,  Dayton,  Ohio)  May  1946.  ASTIA  ATI  9776 


ABSTRACT:  This  report  and  its  appendices  are  devoted  to  an  outline  of  future 
problems  in  aviation  medicine  and  the  importance  of  continued  research  on  these 
problems  for  an  interim  air  force  capable  of  taking  off,  landing,  and  flying 
any  place  in  the  world  independently  of  the  weather.  Strong  support  is  given 
to  continued  use  of  personnel  and  research  facilities  in  order  to  maintain  the 
sciences  involved  in  human  engineering  on  the  level  to  which  they  have  been 
rightfully  raised  by  the  exigencies  of  war.  Much  of  the  knowledge  gained 
in  such  research  will  be  of  value  in  general  physiology. 


Lovelace,  W.R.,  II.  A  V.J.  Wulff  1946  SUMMARY  OF  GERMAN  AVIATION 

MEDICAL  RESEARCH.  (U.S.  Army  Air  Forces,  Air  Technical  Service  Command, 
Aero  Medical  Laboratory,  Wright-Patterson  AFB,  Ohio) 

Memo  Rept.  TSEAA-660-99 .  Feb.  1946  TIP  U  454. 


ABSTRACT:  Points  out  emphasis  of  German  Aviation  Medical  Research  on  problems 
related  to  high  speed  jet  and  rocket  aircraft.  Reviews  studies  on  accelera¬ 
tive  forces  encountered  during  flight  with  modern  aircraft  and  their  tolerance 
by  human  subjects.  Briefly  discusses  the  ram  attack  (ramming  tactic),  and  the 
effects  of  the  short-term  high  accelerative  forces  that  would  be  encountered. 
Reviews  research  on  g-  protection  afforded  the  pilot  by  horizontal  positioning, 
and  research  on  parachute  design  to  reduce  o,^ening  shock.  Cites  experiments 
on  causes  of  detonation  death  (pulsating  pressure  waves)  and  on  the  problem 
of  supersonic  vibrations.  Mentions  human  engineering  research  and  experiments 
in  low  pressure  and  high  temperature  experiments.  The  report  includes  six 
appendices: 

I.  Hubertus  Strughold,  abstract,  "Speed  in  Aerial  Warfare  and  Physiologic 
Reaction  Time". 


989 


II.  Bibliography  on  Acceleration 

III.  Abstract  from  Inforraation  Report  concerning  the  Investigation 

and  Developments  of  the  Parachute  Division  of  the  Forschungsan- 
stale  Graf  Zeppelin,  including  bibliography. 

IV.  Interrogation:  Physiological  effects  of  intermittent  blasts,' 

periodic  blasts  and  supersonic  vibrations  of  great  energy,  includ¬ 
ing  bibliography 

V.  Interrogation:  Research  on  medical  aspects  of  aircraft  design  and 
on  development  and  application  of  prosthetic  appliance. 

VI.  List:  Reports  of  Investigation  on  Effects  of  Reduced  Body  Tempera¬ 
tures  . 
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Lovelace,  II,  W.  R.  &  A.  S.  Crossfield  1959  BIOMEDICAL  ASPECTS  OF 
ORBITAL  FLIGHT,  iac.  l2ip.  Test  Pilots.  3{3):41-56,  Spring  1959. 

ABSTRACT:  The  biomedical  aspects  of  a  manned  space  flight  is  the  topic 
of  this  article.  Four  stages  of  performance  are  required  as  guides  to  . 
tolerance  needed  to  obtain  an  adequate  level  of  functioning  of  man  in 
the  respective  phases.  The  seven  phases  of  an  orbit  mission  and  the 
medical  problems  of  each  phase  are  examined.  Also  included  is  a  descrip¬ 
tion  of  the  three  types  of  manned  orbital  vehicles  available  for.  use  in 
biomedical  research. 
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Lovelace,  W.  R.,  II  and  A.  H.  Schwlchtenberg  1961  SPACE  MEDICINE  AND  THE 
FUTURE 

As tronautics .  6:58-59,  98-104,  Oct.  1961. 


ABSTRACT:  Discussion  that  defines  some  problems  in  space  medicine  and 

indicates  their  future  trends.  These  problems  include  ageing;  behavioral 
science;  biomedical  data  collection,  processing,  and  utilization,  environmental 
cycles;  safety  and  reliability;  and  extraterrestrial  life. 
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Lov«Jin"^r.  Warren  and  Harrison  McMichael  1960 

PATHOLOGY  AS  AN  AID  TO  RECONSTRUCTION  OF  AIRCRAFT  ACCIDENTS 
(Armed  Forces  Inst,  of  Pathology,  Army  Medical  Center,  Washington, D.C.) 
Aerospace  Medicine.  31:745-748  September,  1960 
ASTIA  AD  247  847 

ABSTRACT:  Complete  autopsy  examination,  including  photographs  and  toxi¬ 
cology  and  x-ray  studies,  should  be  performed  on  all  fatalities  of 
aircraft  accidents.  The  flight  surgeon  member  of  the  board  should  be 
present  at  the  r.utopsies.  In  the  absence  of  a  pathologist,  the  flight 
Surgeon  shoulj  do  the  autopsies  himself.  The  prosecutor  should  be 
thoroughly  bi iefed  as  to  all  of  the  accident  details  available  at  the 
time  he  performs  his  examination.  The  person  doing  the  autopsies  should 
mak'.'  obser'^ations  that  might  aid  the  accident-investigating  board  in 
reconstructing  the  sequence  of  events,  bearing  in  mind  that  the  questions 
the  board  will  ask  are  rarely  known  at  the  time  the  necropsy  is  don^. 

If  this  procedure  is  followed,  valuable  informatxon  will  often  be  ob¬ 
tained  that  will  aid  in  understanding  how  or  why  the  accident  occurred. 
(AUTHOR) 
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Loving,  D.  L.  1947  AERODYNAMIC  MEASUREMENTS  MADE  DURING  NAVY 

INVESTIGATION  OF  HUMAN  TOLERANCE  TO  WIND  BLASTS.  (National  Advisory 
Committee  for  Aeronautics,  Washington,  D.  C.)  Report  No.  RM  L7C25; 

10  March  1947. 
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Low,  G.  M.  1962  SUMMARY  OF  RESULTS.  (In  Results  the  First  U.  S.  Manned 
Orbital  Space  Flight.  February  20.  1962)  (NASA  Manned  Spacecraft  Ctr.) 
Pp.  137-138. 
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Lowenstein,  0.  and  A.  Sand  1940  METHANISM  OF  SEMICIRCULAR  CANAL 

RESPONSES  OF  SINGLE  FIBER  PREPARATIONS  TO  ANGULAR  ACCELERATIONS  AND 
TO  ROTATION  OF  CONSTANT  SPEED.  Proc .  Royal  Soc .  129  B:  256-275 
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Lowenstein,  0.  1956  PERIPHERAL  MECHANISMS  OP  EQUILIBRIUM. 

Brit.  M.  Bull.  12(2);114-118 
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Lowi,  B.H.  &T.J.  Gallagher  1961  BIO-ASTRONAUTICS  RESEARCH:  WHAT  SHALL 
WE  SIMULATE?  In  Bergeiet,  P.,  cd..  Escape  and  Survival:  Clinical  & 
Bloloeical  Problems  in  Aero  Space  Medicine . 

(London;  New  York;  Parts:  Pergamon  Press,  1961)  AGARDograph  52. 

Pp.  108-114.  ASTIA  AD  261  881 
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Lowrey,  R.O.  1960  SPACE  FUGHT  SIMULATORS  --DESIGN  REQUIREMENTS  AND 
CONCEPTS.  Aerospace  Engineering  19(10) : 50-56 ,  Oct.  1960. 

ABSTRACT:  Man's  experiences  in  spaceflight  will  be  represented  by  the  sum 
of  the  environmental  factors  which  he  perceives.  The  objective  of  spaceflight 
simulation  is  the  representation  of  the  total  anticipated  environment.  Exist¬ 
ing  facilities  are  insufficient  to  provide  the  simulation  capability  for  full 
exploitation  of  man's  capabilities. 
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Lowrey,  R.  0.  &  J.  T.  Ray  1961  HUMAN  FACTORS  OF  THE  LUNAR  LOGISTICS 
MISSION. 

(Paper  SAE  International  Congress  and  Exposition  of  Automotive 
Engineering,  Detriot,  Mich.,  Jan.  9-13,  1961) 

(Society  of  Automotive  Engineers,  Inc,  New  York,  N.  Y.) 

Rep.  302C,  Jan.  1961. 


ABSTRACT:  This  paper  is  one  in  a  series  based  on  "Project  Moonbeam--A 
19,000- lb.  Payload  Lunar  Vehicle."  The  area  of  human  factors  is  considered 
from  the  standpoint  of  the  requirements  for  providing  man  an  acceptable 
env.tronnent  within  the  vehicle  and  whether  these  requirements  can  be  met 
by  1970.  The  major  headings  and  contents  of  this  paper  are  as  follows: 

1)  physiological  factors--conditions  necessary  to  support  man  and  maintain 
his  well-being;  2)  psychological.  factors--probable  trouble  areas;  and 
3)  unusual  hazards- -radiation,  meteoroids,  and  emergency  escape  system. 
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Lowry,  R.  D.  &  W.  M.  Wolff  1961  DESCRIPTION  AND  PERFORMANCE  EVALUATION 
OF  THE  AEROSPACE  MEDICAL  RESEARCH  LABORATORIES’  VERTICA  ,  ACCELERATOR 
(Aeronautical  Systems  Division.  Biomedical  Lab.,  Aerospace  Medical 
Research  Labs.,  Wright-Patterson  Air  Force  Base,  Ohio)  Project  No. 
7210,  Task  No.  71703,  ASD  Technical  Report  No.  61-743,  Dec.  1961 
c  ASTIA  AD  287  996 

ABSTRACT:  The  Aerospace  Misdical  Research  Laboratories'  Vert  .cal  Accele-, 
rator  was  developed  for  bioastronautics  research  to  simulate  vibration 
and  buffeting  encountered ■ in  aerospace  operations.  The  desi  n,  motion 
capabilities,  control,  and  safety  features  are  described.  T  is  Vertical 
Accelerator  can  be  programmed  with  periodic  or  random  accele'  ation  patterns 
obtained  from  actual  environmental  measurements.  It  is  a  complex 
electromechanical  device  employing  a  uni^’ie  type  of  friction  drive  to 
move  a  test  platform  with  a  200-lb.  load  capacity.  The  accelerator, 
for  continuous  operation,  can  produce  peak  to  peak  amplitude:  of  -fS  ft. 
over  the  frequency  range  from  0.5  c.p.s.  to  10  c.p.s.  The  maximum 
acceleration  output  is  from  2.5  to  3  g  depending  on  load  and  permissible 
distortion. 

(Author) 
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Lowry,  R.  H.  1953  TEST  TRIALS  OF  G-4A  ANTI-BLACKOUT  SUITS  IN  THE  HUMAN 

ACCELERATOR. 

(Defence  Research  Medical  Labs . (Canada) ,  Toronto,  Ontario.)  DRML  Rept.  No 
157,  April  1953.  AD  12  422 

Summary:  Tests  in  the  human  centrifuge  using  50  jet  pilots  as  subjects  indi¬ 

cated  that  the  G-4A  Anti-G  suit,  gave  an  average  improvement  in  blackout  toler 
ance  of  1.0  g.  The  improvement  varied  from  0.0  g  to  4.0  g,  depending  on  the 
test  subjects.  The  G-4a  Anti-G  suit  was  easy  to  don,  gave  freedom  <>£  movement, 
and  was  comfortable  during  use  in  the  human  centrifuge.  In  order  to  obtain  the 
maximum  protection  from  fatigue  and  blackout,  all  aircrew  must  be  individually 
fitted  with  their  respective  anti-blackout  suits  by  qualified  personnel. 
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Lowry,  R.  H.  and  W.  H.  Johnson  1954  PSEUDO  MOTION  SICKNESS  DUE  TO 

SUDDEN  NEGATIVE  G:  ITS  RELATION  TO  "AIRSICKNESS,"  (Canada,  Defence 
Research  Medical  Labs.,  Toronto)  Report  No.  IR  811-54,  ASTIA  AD-43 
007 

See  alsoT.Aviation  Med..  25(2)  :  103-106 ,  April  1954. 

ABSTRACT:  "Pseudo"  airsickness  is  the  rapid  regurgitation  o"f~f6bd^^rImaFily 
due  to  the  mass  of  food  in  the  stomach  being  suddenly  forced  into  the 
esophagus.  It  is  brought  about  by  aerobatics  involving  sudden  negative  "G". 


Lowry,  R.  H.  and  Johnson,  W.  H.  1954  "PSEUDO  MOTION  SICKNESS"  DUE  TO 

SUDDEN  NEGATIVE  "G";  ITS  RELATION  TO  "AIRSICKNESS"  1  Aviation  Med. 

25(2); 103-106. 

SUMMARY  &  OONCLUSIONS: 

1.  It  is  suggested  that  there  are  two  types  of  airsickness,  namely, 
"true"  airsickness  and  "pseudo"  airsickness. 

2.  "True"  airsickness  is  accompanied  by  nausea  and  is,  due  to  the 
stimulation  of  the  non-audltory  membraneous  fibres.  It  is  induced  by 
rough  air  and  aerobatics. 

3.  "Pseudo"  airsickness  is  the  rapid  regurgitation  of  food  primarily 
due  to  the  mass  of  food  in  the, stomach  being  suddenly  forced  into  the 
esophdgus.  It  is  brough  about  by  aerobatics  involving  sudden  negative  "G". 

4.  These  two  types  of  airsickness  must  be  differentiated  in  any 
attentpt  to  correlate  motion  sickness,  induced  in  the  laboratory,  with 
airsickness. 
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Lowry,  R.  H.,  M.  D.  April  1960  LIFE  SCIENCES  AND  HYPER-ENVIRONMENTS 

1960  Proceedings  of  the  Institute  of  Environimental  Sciences .  C-3--C-7 

ABSTRACT:  This  is  a  commentary  on  a  paper  presented  by  A.  M.  Mayo  to 
the  Institute  of  Environmental  Sciences  in  April  of  1960.  The  title  of 
the  paper  was  "Life  Sciences  and  Hyper -Environments." 
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Lubinski,  T.P.  1962  TRACK  TESTS  OF  CANOPY  ESCAPE  CAPSULE 

(Coleman  Engineering  Co.,  Inc.,  Torrance,  Calif .)Project  1362, 

ASD  TDR  62-404,  Aug.  1962.  ASTIA  AD  287  281 

ABSTRACT:  The  results  of  all  of  tl.e  track  tests  for  the  Air  Force  Canopy 
Escape  Capsule  ace  presented.  The  purposes  of  these  tests  were  to  evaluate 
the  ejection  and  recovery  of  the  capsule  and  to  obtain  aerodynamic,  struc¬ 
tural,  component ' functioning ,  and  physiological  information.  Descriptions 
of  the  capsule  model,  test  equipment,  and  test  procedure  are  included  in  the 
report.  Feasibility  of  the  canopy-type  capsule  method  of  escape  was  not  fully 
demonstrated  because  the  track  tests  were  terminated  prior  to  completing  the 
design  range  of  test  velocities  and  because  the  test  results  indicated  a  need 
for  an  evaluation  of  the  stability  and  impact  problems  of  the  capsule  for  these 
velocities.  The  tests  showed  that  unguided  separation  of  the  capsule  was  suc¬ 
cessful,  that  proper  functioning  of  the  reco’/ery  system  was  demonstrated  for 
the  150-kt  run,  and  that  lo-level  ejection  capability  of  the  escape  capsule 
was  indicated.  (Author) 
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Luchsinger,  C  W.  1949  ADDITIONAL  KINETIC  MEASUREMENTS  ON  A  PILOT-DUMMY 

EJECTED  FROM  AN  F-82  AIRPLANE.  (Engineering  Division,  AMC,  Wright-Patterson 
AFB,  Ohio)  March  1949,  ASTIA  ATI  63931. 

ABSTRACT;  Five  ejection  seat  tests,  simulating  pilot  escape  from  high 
performance  aircraft,  were  conducted  with  an  F-82  twin  engined  fighter. 

Kinetic  measurement  intelligence  was  successfully  recording  during  four  of 
these  tests  by  means  of  a  recording  oscillograph  in  conjunction  with  accelera¬ 
tion  and  strain  gages.  The  pilot  ejected  the  test  seat,  which  was  loaded 
with  a  135  lb.  anthropomorphous  dummy,  from  the  right  cockpit  by  closing  a 
switch  on  the  control  stick  in  the  left  cockpit.  The  normal  maximum  accelera¬ 
tion  produced  by  the  M-1  (Service)  catapult  was  in  the  range  of  15  g  to  17  g 
units.  Average  ejection  velocity  was  slightly  less  than  the  recommended  60/ft 
sec.  The  drag  coefficient  of  the  seat  and  dummy  is  1.56  at  low  Mach  numbers, 
and  has  a  percentage  Increase  e<iual  to  that  of  a  sphere  with  increase  in  Mach 
numbers . 
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Luchsinger,  C  W.  1950  KINETIC  MEASUREMENTS  DURING  PILOT  EJECTION 
SEAT  GROUND  TESTS  -  AND  APPEND LKES  1  AND  LX 

(Air  Materiel  dommand.  Engineering  Division,  Wright-Patterson  AFB,  Ohio) 
Aug.  1950.  ASTIA  ATI  83  127 


ABSTRACT;  Kinetic  qualities  were  me.isured  during  pilot  ejection  seat  groynd 
tests  conducted  with  various  centers  of  gravity  of  the  ejected  components 
and  with  various  lengths  of  ejection  rails.  Sensing  and  recording  of  the 
kinetic  quantities  was  accomplished  by  the  use  of  resistance-bridge  accelero¬ 
meters,  pressure  transmitters  and  multichannel  oscillograph,  together  with 
bridge  balancing  controls  and  appropriate  connecting  circuits.  '  The  normal 
maximum  acceleration  produced  by  the  M-1  catapult  was  in  the  range  of  from 
12  to  16  G  units  and  the  CG  location  had  no  consistent  effect  on  the  maximum 
peak  value.  As  the  CG  was  moved  forward,  the  maximum  ejection  velocity  tended 
to  decrease  in  magnitude  and  a  further  decrease  in  magnitude  was  encountered 
when  28-in.  ejection  rails  were  used  in  lieu  of  the  32  7/8  in.  ejection  rails. 
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Luezak,  A.  1943  DZLALANIE  PR2YSPIESZEN  NA  USTROJ  CZLOWIEKA  (Influence  of 
Acceleration  on  Human  Body)  — 

Le ka r z  '■< o  ; s ko'vy  (Warsaw)  36;  17-40,  Feb.  19^5 


995  . 
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Luhrs,  H.  N.  &  H.  R.  Spence  L961  INFLUENCE  OF  SHOCK  MACHINE  LOADING 
ON  SHOCK  SPECTRA.  (Space  Technology  Labs.,  Inc.,  Los  Angeles) 

Report  No.  7103-0018-NU-000 ,  May  1961.  ASTLA  AD- 260  308. 

ABSTRACT:  The  influence  of  shock,  machine  loading,  by  the  test  item, 
was  investigated  to  determine  whether  any  peaks  Or  notches  are  introduced 
into  the  acceleration  shock  spectrum  which  would  cause  excessive  over 
or  under  testing  at  various  frequencies.  The  results  showed  that  the 
shock  spectrum  for  a  terminal  peak  saw-tooth  pulse  is  quite  insensitive 
to  shock  machine  loading.  The  very  low  frequency  end  (below  100  cps  for 
a'  6  millisecond  pulse)  is  most  influenced,  whereas  the  higher  frequencies 
are  virtually  not  influenced  at  all.  The  results  also  showed  that  even 
for  a  very  high  loading  condition  the  primary  spectrum  is  in  all  cases 
less  severe  than  the  residual  spectriim.  Curves  have  been  generated  to 
depict  both  the  primary  and  the  residual  spectrum  for  various  resonators 
to  shock  platform  mass  ratios,  for  the  case  of  a  terminal  peak  sawtooth 
pulse  (Author) 
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Luiden,  R.W.  1961  APPROXIMAaS  ANALYSIS  OF  ATMOSPHERIC  ENTRY  CORRIDORS 
AND  ANGLES.  (National  Aeronautics  and  Space  Administration) 

NASA  TN  D-590,  January  1961 


ABSTRACT: '  A  simple  closed-form  approximate  solution  is  developed  for  corridor 
depths  and  entry  angles  as  a  function  of  maximum  g  load,  initial  enw^'y  velocity 
and  configuration  lift-drag  ratio,  for  vehicles  operating  at  constant  angle 
of  attack  and  modulated  angle  of  attack.  The  vehicle  design  and  mode  of  operation 
that  result  in  the  deepest  corridors  are  determined,  and  the  effects  of  hot- 
gas  radiation  and  a  limiting  Reynolds  number  on  corridor  depth  are  discussed. 
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Luidons,  R.W.  .  1961  FLIGHT-PATH  CHARACTERISTICS  FOR  OECELERATING  FROM 

SUPERCIRCULAR  SPEED.  (National  Aeronautics  and  Space  Administration, 
Washington,  D.C.)  NASA  Technical  note  D-1091,  ASTIA  AD-268  343,  Dec.  1961. 


ABSTRACT:  Charac ter istics  of  six  types  of  flight  paths  for  the  deceleration  fro« 
circular  and  supercircular  speeds  are  developed  in  closed  form.  The  heating  rata*, 
heat  input  per  square  foot  obtained  from  an  integration  over  the  flight  ]>ath, 
the  total  heat  vehicle,  and  the  flight-path  histories  in  t^.rms  of  path  angle, 
altitude,  life  coefficient,  net  acceleration,  angle  of  attack  and  Reynolds 
number  are  discussed  as  a  function  of  type  of  flight  plan,  initial  net  accelera¬ 
tion,  and  initial  velocity.  A  flight  plan  with  essentially  a  point  landing 
capability  is  suggested.  (Author) 


L..r '  y,.  ^  f)  '  ;  ,t.-2  , 

’•>1.1  iL  XA*  si  I!>  n..".  I'LToHr  I't  1  I  I  i  . 

"  1  y-i  '''  SSSR.  .i.:;;.  i;  ,,  ,  , 

ABSTiO'.CT :  To  srvuly  tt;’  effects  cl  .'.[.ico  fl  ic.hl  >...  !:;■,!'<  r  lo-cv  ..  .iciivit'  ,  ' 
the  si'coad  Soviet  spacesh  i  ;> -sat  e  1  1  iv  e  coat  a  i  neJ  tWi.  ;,.'.ie  v-’liite  rat.;..  '-2 

anc  Id);  f  iv'e  others  served  as  controls.  A  .stcreoty.e  cic!:.  i  oi  i 

positive  and  one  differentiated  rc.otor  -  f  cod  conditioned  reflex'  vas  li.-ve  ;  ,  .,ed 
and  stabilized  in  all  the  animal's  over  a  period  of  several  noiiTi.s  i'efort 
fli;tht.  Iwenty  experiments  were  conducted  witli  e.icli  anireil  to-  deter::. ;-ie  e  ::e 
character  ist  ic.s  of  its  conditioned-reflex  activity.  The  first  exper  i  :i,ent  , 
condiucted  on  the  fourth  day  after  return  to  earth,  showed  that  the  an  iria’s 
had  suffered  no  adverse  effects  from  the  space  fli;.;ht.  Exper  ir.c’nt  s  co:u!i;.;Led 
for  2.5  iixnths  to  determine  the  condition  of  toe  hip,her  nervcai:.  function  .hou'ed. 
that  changes  in  the  test  rats  differed  little  from  those  in  th'.'  coi-.ttol  pr.up. 
Peripheral  blood  tests  over  the  same  period  revealed  nc  essential  .d  i  f  fere  :.ce.s 
from  the  initial  level  or  from  the  control  group. 
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Lund,  D.'W.  19A6  EFFECT  OF  POSITIOXAL  VARLMlO'l  Oil  y,A\-'d  TOLER'i'.'CE  TO  G. 

(USAF,  AMC,  Aero  Med.  Lab.,  Wright-Patterson  AFB ,  Ohio)  Memo  Kept.  T,.li.T‘v- 
695-72B,  2A  June  1«47. 
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Lund,  D.W.  19A6  PRELLMINARY  STUDIES  OF  TILE  EFFECTS  OF  POSITIVE  G  UP'  S 
IMDUCING  HEADACHE,  UPOM  PERCEPTION  OF  PAIN,  ANT)  UPON  VASCULAR  HEAD.TtdlE 
INDUCED  BY  INTRAVENOUS  HISTAMINE. 

(USAF,  Aero  Med.  Lab.,  Wright-Patterson  AFB,  Chid)  TSEA.A--695- 72  ,  No-,',  19'th . 


CONTENTS ; 

Reports  a  paper  of  the  same  title’  by  E.C.  Kunkle,  P.J.  MaVier,  Jr.  ;u:d 
D.W.  Lund.  ,  ” 
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Lund,  D.W.  19A7  MAN'S  TOLERANCE  TO  POSITIIT.  ACCELERyVIION  IN  DlFFhr.T.NT 
ORIENTATIONS  OF  THE  BODY.  F^.  Proc.  .  6:156 


Av.l  ;  .  r  *  I  .  •  ijTK  I  .  i  }  i  !  >  ' 
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(;')!;CLl.'S  lO;;:-;  .''..'iD  P.nCCj.'-Cir.I.DAT  AT.j  :  Ti.i.-  .i:  mst  rur<.T.  t<'ii ,  two  high.y 

stti-t.sfd  .1  ■.  I  i' r.i  1 1  ,  as  t.iu-  Si’.D-o.  i  :  rt-adily  c*vail,i'  It-,  .ractical  and  rc-asoo- 

ably  v.  t  su;dyir;,t  a  n -;  <■  1 1- r  a  t  i  ro  o  ;  aiv.s  w'lere  rap;.d  a.-yrnpcli  of 

high  g  d.' sired.  Sore  r.et.ieid  e.ii-.iT  tnin  the  present  ligl't  t.ig.ial  rt  s;n'r.s»  should 
be  devi.-^ed  for  ohjottive  ^.tudies  on  biackout  for  diort-tir.e  exposure  to  i;  .  Two 
pilots,  despite  mech  tligiu  exp'or  ier.ee ,  required  anout  ten  hrs  .  of  specific  train¬ 
ing  in  ordar  to  reach  a  [jrs'dosignati  d  maximurr.  of  7  g  or  above  in  one  second  or 
less.  At  till.-  outset  they  required  3.5  secs,  or  longer  for  approach  to  such  values 
of  g  fror.  1  .'3  g.  Prelinw:ary  oi.serv.ii  ions  indicate  that  idiots  and  subjects  can 
withstand  a;v.,>roxir-ate  ly  3.0  g  for  three  tecs.,  if  the  apt'riach  to  this  g  vs. 
achieved  in  '.ut^s  than  one  stcond.  The  use  of  the.se  obse  r  va  t  ions  have  a  direct' 
relationslup  to  iligitt  tactics,  pilot  tr. lining  and  decisions  as  to  wing  loading 

requ  i  rer.'T.t  s  of  figltt^t'r  aircraft.  That  cons  i  cieraL  io.n  should  be  given  to  the 

equip[;ing  of  some  highly  stressed  aircraft  employed  in  advanced  training  with  time- 
g  recording  accelerometers,  .so  that  pilot  training  may  be  e.xtended  to  include 
time-c  maneuvers.  That  if  tlie  tactical  advantages  indicat  'd  are  further  substan 

ti.itcu  in  an  extended  num'ner  of  pi.ot:. ,  con,-  ider.it  ion  sliouid  be  given  to 

moditying  the  pre.sent  low  stress  point  of  7.3  g  for  all  operative  aircraft 
so  a'  to  include  aircraft  wliich  have  a  much  higher  maximal  wing  load  factor. 

(AUTHOR) 
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Lundin,  I.E.  19AG  STATIC  LOAD  T£ST.>  OF  UT.CA  NO,  347  -  PILOT  SEAT  ARMORED. 
(Warren  McArthur  Corporation,  Bantam,  Connecticut)  Report  No.  347 
19  July  194b,  ASTIA  ATI  102228. 

ABSTRACT:  Tests  were  conducted  for  the  purpose  of  applying  static  loads 
simulating  acceleration  forces  on  the  Warren  McArthur  No.  347  Armored  Pilot 
Sear  to  determine  its  behavior  up  to  ultimate  design  loads.  As  a  result  of 
the  tests,  it  was  concluded  that  the  seat  unit  supported  the  ultimate  design 
loads  without  failure. 
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Lustig,  B.T.  1947  BIOPHYSICS  WITH  SPECIAL  REFERENCE  TO  ELECTROBIOLOGY  -  AND 
APPENDIXES  I-III  (FIAT  FIN.AL  REPORT)  -  L#  M/\Y  194? 

ASTIA  ATI  68  71 1 

ABSTRACT:  This  report  reviews  German  development  in  ultra  short  wave  therapy 

and  research  in  dielectric  constants  and  specific  resistance  of  animal  and 
huma T  tissue.  Sensitive  detectors  in  the  field  of  infra  red,  visible  light. 


ultra  violet,  X-ray  and  radio  activity  are  dtscrXo.i;  ant-  yla:  t  os  t..  1 1  ca  1  *  v  illustra 
ted.  A  I'jw  instrurr.enc  for  erythrocyte  deterr-.inat  iors  is  described,  Stveral 
devices  of  interest  to  the  biophysicist  are  referred  to  in  this  report  and 
instruction  as  to  where  they  raey  be  obtained  is  included. 
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Lutterloh,  C.  H.  1937  THE  CLINICAL  SIGNIFICANCE  OF  THE  EFFECTS  OF  POSTURE  ON 
BLOOD  PRESSURE.  THE  POSTUR^.L  TEST  AS  A  MEANS  OF  CLASSIFYING  HYPOTENSION. 
Am.  J.  Med.  Science  193:87-96 
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Lutz,  W.,  &  H.J.  Wendt  1947  ANIMAL  EXPERIMENTS  SIMULATING  PARACHUTE 

DROP  FROM  PRESSURIZED  CABINS.  (Tierversuchc  zum  Fal  Ischimiabspr,  ung  aus 
Uberdruc'ickabinen . )  (Air  Materiel  Command,  Wright -Patterson  AFB,  Ohio) 
F-TS-4050,  June  1947.  ASTIA  ATI-32225. 

ABSTRACT:  The  conditions  related  to  free  fall  from  a  pressure  cabin  aircraft 
were  studied  by  means  of  animal  experiments  and  the  probable  outcome  of  jumping 
from  various  altitudes  was  determined. 

The  upper  limit  v;ith  a  small  scatter  for  jumps  without  -xygen  is  l4  km. 

Jumps  with  oxygen  equipment  can  be  made  safely  from  surprising  altitudes.  In 
this  case,  the  upper  limit  is  above  21  km.  but  one  must  remember  that  in 
addition  to  the  danger  of  an  accident  during  the  "hypoxemic  apparent  death" 
vrtiich  always  occurs  during  jumps  from  an  altitude  of  18  Km  and  above,  the 
great  disturbance  and  even  paralysis  of  respiration  and  the  peculiar  form  of 
slow  revival  from  the  severe  anoxia  must  be  considered;  this  condition  is  called 
'Posthpoxeraic  soper"  and  is  described  in  detail. 

The  process  by  which  revival  occurs  and  the  time  it  requires  after  falling  from 
an  oxygen-poor  altitude  are  determined  and  the  necessity  of  using  either  a 
Pressurized  suit  and  a  parachute  with  an  automat ic ■ re  lease ,  is  pointed  out. 
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Luxenburger,  Hans  1946  PSYCHOLOGY  OF  FLYING  (PSYCHOLOGIE  DES  FLIEGENS) 
Translation  by  Air  Materiel  Command,  Wright-Patterson  Air  Force 
Base,  Dayton,  Ohio  Report  No.  F-TS-596-RE.  ASTIA  ATI-37141 

ABSTRACT:  A  short  discussion  is  givea  on  the  psychology  of  flying. 

It  is  stated  that  all  empirical  psychology  is  in  the  final  analysis 

p  s  y  c  hop  hy  siology.  The  actual  psycholo  gy  of  flying  ,  „  in  so  f  a  r  a  s  _i  t  _i  s _ 

not  psychophysiology,  has  scarecely  begun  to  exist.  The  theory  of  method 
the  psychology  of  flying  is  basically  that  of  psychology  in  general, 


na-ci;.,  ;  :i  :  ".'S'.  I  '  .  .i.:.-.;  -» - ;v.  .j  c; ')  .<•  rv;>  :  *.w!l  3n.J 

Ikj  .t, ';n,  .1 1  e  v  r  .r r,  •  .  lase  :  r:.e  <.  i:  in  1 1  r  ccrne  t  ijn  of  the 

p.sytholu^y  i-t  flyiui,;  With  ph.ys  tolo^v  rn  th.e  one  r.and,  and  p»  y  t  ho -pa  tho  logy 
on  the  jther,  it  follows  that  this  field  of  inquiry  must  be  left  to 
psychologically  trained  physicians  who  m.>st  also  be  aviators. 
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Lyle,  D.  J.,  J.P.  Stapp  &  R.  Button  1956  OFHTHALMOLCGICAL 

HYDROSTATIC  PRES-iLTlE  SYMDROfE  . 

Transactions  of  the  American  Oph*:halmolc."ical  Society  54:121-128. 

ABSTk(\CT:  Criteria  li'r  human  tolerance  limits  during  escape  from  military 

aircraft  are  incipient  reversible  injuries,  as  well  as  the  subjective  evaluation. 

By  this  moans  .it  has  been  experimentally  established  that  a’ hu:r.an  subiect  seated 
facing  forward,  exposed  to  deceleration  perpen.i icular  to  the  long  axis  of  the 
body,  can  sustain  a  rate  of  onsut  of  i,500  G  per  sec.  d  or  less,  a  peak  -.agnitude 
of  50  G,  and  tot.il  duration  o»f  forces  hiqher  than  25  G  but  less  than  50  G  of  not 
more  than  one  second.  In  two  olv^^ie  human  exper irrients  accomplished  to  date, 
signs  and  symptoms  suggestive  of  a  syndrome  have  been  found  which  correspond  to 
tliose  found  in  three  cases  of  accidental  exposure  under  widely  different 
circumst.incfcs .  In  these  five  cases  the  synJrcs.e  is  caused  by  high  decelerative 
forces  of  ab..upC  onset  applied  from  the  rear  to  the  front  of  the  head  while 
the  blood  v'.ssels  of  the  head  and  face  .are  congested  by  high  hydrostatic  pressure. 

Abiupt  rise  in  introthorac  ic  pressure,  due  to  (1)  displacement  of  abdominal 
viscera  against  the  diaphragm  or  (2)  abrupt  com.pression  of  the  abdomen  or  lower 
chest,  can  be  transmitted  through  the  blood  vessels  to  the  liead  and  face, 
causing  rise  of  hydrostatic  pressure.  Simultaneous  application  of  the  decelerative 
force  results  in  signs  of  cerebral  concussion  with  confusion,  retrograde 
amnesia,  circulatory  shock,  temporary  loss  of  vision,  retinal  hemorrhages, 
subconjunctival  ham.orrlagos ,  ecchym.osis  of  the  eyelios,  and  periocular  edema. 

The  paranasal  sinuses  are  congested  and  even  hemorrhagic. 
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Lyle,  D.  J..  J.  P.  Stapp,  S,  R.  R.  Button  1957  OPHTHALMOLOGIC  HYDROSTATIC 
PRESSURE  Sr.'IDROME .  J.  Ophthalrology  44:652-657 

ABST.'-’ACT:  Criteria  for  human  tolerance  limits  during  escape  from  military 

aircraft  are  incipient  reversible  injuries,  as  well  as  the  subjective  evaluation. 
By  tills  means  it  has  been  experimentally  established  that  a  numan  subject  seated 
facing  forward,  exposed  to  deceleration  perpendicular  to  the  long  axis  of  the 
body,  can  sustain  a  rate  of  onset  of  1,500  G  per  second  or  less,  a  peak  magnitude 
of  50  G,  and  total  duration  of  forces  higher  than  25  G  out  less  than  50  G  of  not 
more  than  one  second.  In  two  of  the  76  humian  experiments  accomplished  to  date, 
signs  and  symptom.s  S';ggestive  of  a  syndrome  have  bf  en  found  which  correspond  to 
those  found  in  three  cases  of  accidental  exposure  under  widely  different 
circumstances.  In  these  five  cases  the  syndrrm.e  is  caused  by  high  decelerative 


t  :  ■  t: 


:.'rct.-s  oi  a;;r^.-pt  mscr  pT  lied  fro-  the  r.  .ii'  ta 

bIcoJ  vessels  ef  ri.e  ar-.i  ,ir(  by  i  b.v  rc;-:  it.c  ir* 

Abu.pt  rise  in  intrntb.oraci";  pressure,  (i  ;e  to  (1)  J ,  .s  p  lac*  ;  .  t  m;  -.iral 

visci'ia  against  Lb.o  ‘i  lapb.ragT,  vor  (2)  abrupt  co".-..r*;ss  ic>n  uf  tl.e  .,;j> n  c  r  lower 
chest,  can  be  trar.sr-.i  tted  tlir^eagh  the  blood  vessel-*  to  the  bead  .  nd  l.ice  , 
causing  rise  of  hydrostatic  pressure.  S  iirult*.  .'leous  app  1  ica  i  i-t  n  f  the  decc  1*;  r  a  t  i  vt 
force  results  in  '-i-.-ns  oi  C'rebral  concussion  with  confusic.r,  ri.ircgraile 
amnesia,  circulatory  shock,  temporary  lo.ss  of  vision,  retinal  he:  ,or  rhages , 
subconjunctival  hemvrrhages,  ccchynosis  of  the  eyelids,  and  periocular  edema. 

The  paransal  sinuses  arc  congested  and  even  hemorrhagic 
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Lyman,  H.  W.  1919  VERTIGO  .-VID  AVLMION’. 

Tra:is!,  Amer.  Lar"ng  .  ,  Rhin-il  .  and  Otol.  Soc  .  25:150-156. 

ABSTiV.CT:  The  author  emphasized  the  importance  of  the  medical  problems,  arising 
in  the-  development  of  aviation,  in  conacction  with  the  causes,  behavior  and 
correction  of  the  disabling  vertigo  or  dizziness  experienced  by  aviators. 

The  vestibular  appratus  is  the  most  constant  in  its  action;  and,  because  it  is 
a  motion-sensing  mochanis'm,  pure  and  simple,  it  is  one  of  the  essential 
qualifications,  of  the  military  aviator.  Like  a*l  sp*-cral  senses,  however,  it 
occasionally  conveys  messages  to  the  brain  which,  unlo.ss  correctly  interpreted, 
result  in  illusions.  The  illustration  ia  this  case  is  a  false  sensation  of 
m.otion,  or  vertigo. 

Various  movements  of  the  head  have  been  worked  out  for  the  correction  of  the 
vertigo  induced  by  the  different  stunts,  and  their  practical  value  has  been 
appreciated  by  the  aviators  instructed  in  them. 

Vertigo  tolerance  is  the  result  of  practice  which  educates  the  brain  to  inter¬ 
pret  correctly  these  vertigo  impulses  in  all  planes,  and  is  not  cue,  as  often 
stated,  to  any  disappearance  of  vertigo  because  of  constant  flying. 


3,298 

Lyman,  J.  H.  1953  CHARACTERISTICS  OF  TH*E  ;ilC'VuN’  OPERATOR.  (In  Symposium  on 
Frontiers  of  Man-Controlled  Flight  presented  at  Los  Angeles,  Calif., 

April  3,  1953)  (Los  Angeles:  Instit.  of  Trans,  and  Traffic  Engineering, 
Un  iv.  of  Calif.)  Pp .  64-67. 


ACCELERATION 
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McCabe,  B.F.  6.  M.  Lawrence  1959  SUPPRESSION  OF  VESTIBULAR  SEQUELAE 

rCLLOWINC  Pj'.PID  ROTATIOi..  (Paper,  Meeting  of  Aero  Medical  Association, 
Statler  Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 

ABSTRACT:  It  appears  highly  probable  that  man  can,  upon  occasion,  alter  the 

functions  of  his  normal  vestibular  centers.  Evidence  is  taken  from  a  group 
of ■ individuals  who  demonstrate  this  ability  quite  clearly.  Expert  figure 
skaters,  without  recourse  to  "spotting"  but  through  some  process  which  is 
probably  central  suppression,  can  avoid  all  the  usual  sequelae  to  brief 
rapid  rotation,  viz.,  staggering,  dizziness,  disorientation,  nausea  and 
nystagmus ,  This  is  demonstrated  and  studied  by  means  of  high  speed  and 
regular  root  ion  picture  photography  A  15-minute  movie  will  be  presented. 

(i.  Aviation  Med.  30(3):194,  March  1959) 
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McCally,  M.,  and  D.E.  Graveline  1963  URINARY  CATECHOLAMINE  RESPONSE  TO 
WATER  IMMERSION. 

(6570th  Aerospace  Medical  Research  Laboratories,  Aerospace  Medical  Div., 

Air  Force  Systems  Command,  Wright-Patterson  AFB ,  Ohio) 

Rept.  No.  AMRL  TDR-63-20,  March  1963.  ASTIA  DDC  407  741. 

ABSTRACT:  The  urinary  excretion  of  adrenaline  and  noradrenaline  was  measured 
by  bioassy  for  16  normal  human  subjects  during  6  hours  of  complete  water  immer¬ 
sion.  The  excretion  of  adrenaline  was  moderately  increased,  possibly  related  to 
the  anxiet)  associated  with  the  Immersion.  The  excretion  of  noradrenaline  was 
significantly  (p  0.01)  reduced  during  immersion.  Six  subjects  were  studied 
during  passive  vertical  tilt  following  immersion.  Orthostatic  intolerance  was 
demonstrated  and  the  increase  in  pulse  rate  and  decrease  in  pulse  pressure  were 
significantly  different  from  the  control  tilt.  The  probable  mechanisms  of  the 
reduced  noi adrenaline  excretion  during  immersion  and  its  relation  to  the  post  im¬ 
mersion  imfairment  of  orthostatic  tolerance  are  discussed. 


McCarchy,  C.D.  1960  CENTRAL  FLIGHT  PROOF  TEST  PLAN  MARK  5  RE-ENTRY  VEHICLES. 
(  Research  and  Advanced  Development  Div.,  AVCO  Corp.,  Wilmington,  Mass.) 
Rept.  no.  RAD-SR-7-60-76;  ASTIA  AD-269  365  ;  Sept.  28,  1960 


ABSTRACT:  An  outline  is  presented  of  the  flight  proof  test  program  to  be 
performed  on  Mk  5  re-entry  vehicles.  The  environmental  testing  described 
will  provide,  prior  to  flight  test,  proof  of  adequate  design  integrity.  Detail 
testing  requirements  for  critical  components  and  subas-semblies  will  be  specified 
in  the  individual  test  plan.  All  components,  systems,  and  re-entry  vehicles  to 
be  used  in  the  Mk  5  flight  test  program  will  be  flight  proof-tested.  (Author) 
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McClaughry,  R.  I.,  &  W.  H.  Seegers  1952  AN  ACCELERATOR  OF  PROTHROMBIN  CONVER¬ 
SION  ARISING  IN  PURIFIED  PROTHROMBIN  PREPARATIONS.  (Dept .  of  Physiology  & 
Pharmacology,  Wayne  Univ.  College  of  Medicine,  Detroit,  Mich.) 


ABSTRf\CT;  Purified  prothrombin  prepared  by  the  method  of  Ware  and  Seegers  (J. 

Biol.  Chcm.  174:565,  1948),  when  heated  to  53  degrees  C.  for  2  hours,  is  free 
from  Ac-globulin.  Such  preparations  may  be  dried  by  precipitation  with  acetone, 
and  they  remain  stable  for  many  months  in  the  dried  state.  When  dissolved  in 
water  or  physiological  saline  solution  and  stored  in  a  deep  frcc'e,  however,  the 
^..athrcmtin  cor.cor.tt-.'.cr.  prtgro ssively  decree'"®  nuoi-  -i  poi-iod  of  4-12  weeks. 

With  the  decrease  in  prothrombin  activity,  there  becomes  detectable  in  the 
purified  prothrombin  solutions  an  accelerator  of  prothrombin  activation.  This 
accelerator  causes  as  much  as  a  tenfold  increase  in  the  apparent  Ac-globulin 
content  of  bovine  plasma,  as  determined  by  the  method  described  by  Ware  and 
Seegers  (J .  Biol.  Chem.  172:699,  1948).  The  accelerator  effect  could  not  be 
demnn.etrated  by  attem.pting  to  substitute  it  for  thromboplastin  or  Ac-globulin  the 
itor  anclysis  system;  it  seems  rather  to  supplement  these  previously  recog- 
ad  activators.  The  accelerator  is  probably  a  derivative  of  prothrombin  itself. 
The  clotting  time  of  fibrinogen  solutions  with  standard  thrombin  solutions  was 
not  affected  by  the  concentration  of  the  prothrombin  solution  used  in  demonstrating 
the  accelerator  effect,  although  higher  concentrations  did  cause  an  equivocal  short 
ening  of  the  clotting  time.  (Federation  Proceedings  11(1): 103,  1952) 
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McCollom,  O.N.  1956  FINAL  REPORT 

^an  Diego  State  College,  California")  Contract  Nonr-12680i  Dec.  1  1956 

ASTIA  AD  118  905 


ABoiRACT:  Work  involved  in  compiling  a  human-engineering  guide  for  equipment 
design  is  outlined.  Bibliographies,  abstracts,  translations,  experimental 
studies,  and  special  reports  were  prepared  in  the  following  areas:  (1)  comparison 


-  1  ,1)03 


and  interaction  among  sensory  input  channels  (AD  95  131);  (2)  disorientation; 

(3)  effect  on  human  performance  of  acceleration,  motion,  and  vibration;  (A) 
effect  on  human  performance  of  ventilation,  temperature,  and  humidity;  (5)  man- 
machine  integration  (AD  106  677);  (6)  motion  sickness  (AD  >5  139)  and  therapeutic 
drugs;  (7)  simulators  and  proficiency  measuring  devices;  (8)  speech  communication; 
(9)  systems  considerations;  and  (10)  work  and  fatigue  (AD  95  133,  AD  95  137), 

A  special  human-engineering  bibliography  of  5600  entries  was  assembled  and 
published.  (See  also  AD  95  140,  AD  95  298  and  AD  106  676) 
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McCormick,  E.,  D.  Cranmore,  &  A.  Zella  1955  PATHOLOGICAL  CHANGES  PRODUCED  BY 
STRESS  OF  ACCELERATION.  PHASE  III.  ADAPTATION  TO  THE  STRESS  OF  ACCELERATION. 
(Naval  Ai.r  Development  Ctr.,  Johnsville,  Pa.)  Project  NM  001  100  306;  31  Dec. 
1955 

ABSTRACT:  Experiments  completed  thus  far  show  that  tolerance  to  negative  acceler¬ 
ation  maybe  increased  in  rats  and  guinea  pigs  by  repeated  exposures  to  this  stress 
Increasing  tolerance  (adaptation)  has  been  indicated  by  continuing  increases  in 
body  weight,  by  an  appreciable  lessening  in  the  degree  of  peripheral  hemorrhage 
and  edema  induced  by  accelerati ~n ,  and  by  return  of  erythrocytes  and  leukocytes 
to  control  values. 
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MacCorquodale,  K.  1946  THE  EFFECTS  OF  ANGULAR  ACCELERATION  AND  CENTRIFUGAL 
FORCE  ON  NON-VISUAL  SPACE  ORIENTATION  DURING  FLIGHT.  I.  METHODOLOGY  A.ND 
PRELIMINARY  RESULTS.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
Proj.  MR005. 13-6001. 1.14.,  7/13/46 
See  also  J.  Avia.  Med.  19(3) :  I'-S-IS?,  June  1948 


SUMMARY:  Data  were  collected  or.  the  non-visual  perception  of  motion  and  body 

position  during  flight.  All  observations  were  made  while  airborne.  The  subject 
was  seated  in  the  rear  cockpit  ov  an  advanced  Navy  trainer.  The  maneuvers  used 
were  limited  to  turns  at'  six  angles  of  bank.  Twelve  observations  at  each  angle 
of  bor.k  were  made  by  each  of  3  experienced  ob.sorvers  .  Visual  cues  were  excluded 
by  a  blackout  procedure.  Reports  of  his  perceptions  of  turning  and  tilting, 
judgments  of  the  direction  (left  or  right)  of  turn  and  tilt  when  possible, 
estimates  of  degrees  of  tilt  forward  or  backward  and  right  or  left  in  degrees, 
and  estimates  of  g  force  were  made  verbally  by  the  observers  into  a  wire  record¬ 
er.  These  reports  were  later  analyzed  in  the  laboratory  and  related  to  the 
actual  behavior  of  the  aircraft  as  indicated  on  the  same  record  by  the  pilot's 
signals  of  critical  points  in  the  maneuver.  (DACO) 
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MacCorquodale ,  K.,  A.  Graybiel,  &  B.  Clark  1946  THE  EFFECTS  OF  AliOiLAr.  ACCEL¬ 
ERATION  AND  CENTRIFUGAL  FORCE  ON  NON-VISUAL  SPACE  ORIENTAIIO::  DURIN’G  FLIGHT. 
II.  INFLUENCE  OF  HABITUATION  AND  TECHNIQUE  OF  ASSL-NING  THE  TURN.  (Naval 
School  of  Aviation  Medicine,  Pensacola,  Fla.)  Project  NM  001  059-101.15; 

Rept.  No.  15;  MR005 . 13-6001 .1 . 15 . ,  22  July  1946 

ABSTRACT:  Additional  data  were  collected  on  the  non-visual  perception  of  body 
orientation  during  flight.  Three  observers  sat  in  the  rear  cockpit  of  an  SNJ-6 
aircraft  with  all  visual  cues  excluded.  They  reported  their  sensations  of  turning, 
tilting  force  or  aft,  and  right  or  left,  and  of  body  weight  (i.e.,  centrifugal 
force)  during  a  series  of  banked  turns.  Reports  were  recorded  by  in  airborne  wire 
recorder  and  analyzed  in  the  laboratory. 

An  earlier  study  indicated  that  in  the  absence  of  visual  cues,  a  subject's  sensa- 
tipns  of  tilting  backward  during  a  turn,  and  tilting  forward  on  recovery  from  the 
turn,  were  usually  stronger  than  his  sensations  of  banking  to  the  right  or  left. 

It  was  thought  that  this  sensation  of  backward  tilt  might  be  accounted  for  by  the 
fact  that,  in  the  original  study,  the  pilot  increased  the  angle  of  atta.k  of  the 
wing  as  he  was  banking  to  the  turn.  This  resulted  in  a  forward  aeflection  of  the 
direction  with  which  the  g  force  strikes  the  observer,  as  well  as  increase  in 
the  total  amount  of  g,  resulting  from  the  centrifugal  force  of  the  turn  itself. 

The  hypothesis  that  the  sensation  of  backward  tilt  was  due  to  this  change  in 
direction  in  g  force  was  tested  by  a  second  series  of  trials  in  which  tlic 
angle  of  attack  remained  constant  during  the  turn;  the  necessary  increase  in 
lift  was  c'ffected  by  an  increase  in  power  setting. 

The  results  indicate  that  a  change  in  angle  of  attack  is  not  necessary  to  produce 
feelings'  of  backward  tilt.  Other  comparisons  show  some  slight  evidence  for 
habituation  and  learning;  in  general  the  perceptions  during  these  two  conditions 
are  markedly  similar. 


Data  were  collected  on  a  third  series  of  trials  in  which  the  constant  and 
variable  angles  of  attack  were  randomly  mixed  during  successive  trials  in  the 
same  flight,  in  order  to  determine  whether  the  lapse  in  time  between  the  first 
two  series  had  caused  a  shift  in  tne  observers’  subjective  scales  of  estimating 
backward  tilt.  Such  a  shift  could  have  caused  the  lack  of  difference  observed 
between  the  fir<^t  and  second  scries.  Tliese  results  show  tnat  ,  even  when  experienced 
consecutively,  the  two  techniques  of  banking  do  not  produce  significant  differences 
in  the  amount  of  backward  tilt  perceived.  (DACO) 
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MacCorquodale,  K  1948  THE  EFFECTS  OF  AI^GLOAR  ACCELERATION  AND  CENTRIFUGAL 
FORCE  DURING  FLIGOT.  I.  METHODOLOGY  A.ND  PRELIMINARY  RESULTS. 

J.  Exper.  Psych.  37:  170-177 
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MacCorquodale,  K.  1948  EFFECTS  OF  ANGULAR  ACCELERATION  AND  CENTRIFUGAL 

FORCE  ON  NON -VISUAL  SPACE  ORIENTATION  DURING  FLIGHT.  J.Aviatlon  Medicine 
19(13): 146-157,  June  1948. 

See  also  (Naval  School  of  Aviation  Medicine,  t>ensacola,  Fla.)  Pro  j . 
.MR005.' 13-6001.1.14.,  7-13-46  , 


SUMMARY:  Data  were  collected  on  the  non-visual  perception  of  motion  and 
body  position  during  flight.  All  observations  were  made  while  airborne. 
The  subject  was  seated  in  the  rear  cockpit  of  an  advanced  Navy  trainer. 

The  maneuvers  used  were  limited  to  turns. at  six  angles  of  bank.  Twelve 
observations  at  each  angle  or  oank  were  made  by  each  of  3  experienced 
observers.  Visual  cues  were  excluded  by  a  blackout  procedure.  Reports 
of  his  perceptions  of  turning  and  tilting,  judgements  of  tl.e  direction 
(left  or  right)  of  turn  and  tilt  when  possible,  estimates  of  degrees 
of  tilt  forward  or  backward  and  right  or'  left  'in  degrees,  and  estimates 
of  g  force  were  made  verbally  by  the  observers  into  a  wire  recorder. 

Thc.se  reports  wuve  later  analyzed  in  the  laboratory  and  related  to  the 
actual  behavior  of  the  aircraft  as  indicated  on  the  same  record  by  the 
pilot.'s  signals  of  critical  points  in  '.he  maneuver.  (DACO) 

CONCLUSIONS:  Non-visual  spatial  orientation  during  flight  is  subject 

both  to  gross  limitations  and  to  illusions.  The  perception  of  turning 
and  tilting  to  the  right  or  left  apo‘ ars  aftc-r  a  considerable  lag  from 
the  actual  onset  of  the  maneuver.  Ihe  direction  of  the  bank  and  turn 
may  be  in  error,  and  the  estimates  of  the  amount  of  bank  are  markedly 
depressed.  Perceptions  of  both  tiltin.-  ■  '  t  .lui  g  are  transient,  and 

disappear  before  the  plane  recovi'i t  the  tuir  .  attitude.  The 
recovery  from  the  turnin'.’,  ntii  .  ..  ».  it*.:  "•  "  .sations  of  tilting 

and  turning  away  fiom  th  i  i  ..  ..  ot  the  pro.  .  ■  .g  ti.sn,  which  persist 

into  the  period  of  straight  <  J  level  fli.;ht  :  ..  wine  a  maneuver.  The 

onset  of  turn  and  the  tu  nt.'pnr  are  ai  «  i.t: ;  ;  ’  i  <  J  -•ui  ttions  of  tilting 

backward  which  persist  u  .  t’«e  bii  .ii  i  -n  I't  ?  /  tut:*  :  ^wing  recovery 

the  observer  feels  (■nii-.eif  tiitn.g  •.  •  v  •  riod  of  feeling 

upright.  The  perceptions  of  g  per  s_<  <•,  *  •  tie.  (DACO) 
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McCourt,  Francis  P.  1960  AVIATION  CRASH  INJURY  RESEARCH 

fPapev,  Ar---  Human  Factors  engineering  Conference,  Ft.  Belvoir,  Virginia) 

Octo'u  r  3-6,  1960.  ASTIA  AD  251  3.12 

ABSTRACT:  E.<r.-  rience  has  shown  that,  under  certain  conditions,  human  structure 

can  withstand  exposure  to  impact  forces  which  will  normally  disintegrate 
aircraft  structure.  Therefore,  it  becomes  important  to  isolate  and  classify 
predominant  injury  producing  factors  which  may  be  revealed  through  the  crash- 
injury  study  of  aircraft  accidents.  Useful  crash  survival  data  is  produced 


through  the  study  of  accidents.  Excluding  crash  fire,  drowning,  etc.,  injuries 
sustained  are  generally  produced  through  any  of  these  five  nethods:  (a)  By 
having  structure  collapse  sufficiently  to  impinge  upon  vital  body  areas; 

(b)  By  becoming  a  far-flung  missile;  (c)  By  becoming  a  near-flung  missile; 

(d)  By  being  struck  by  a  missile;  (c)  By  magnification  of  the  crash  force 
itself. 

Another  equally  important  phase  of  aviation  crash  injury  research  involves 
obtaining  precise  crash  load  data  from  experimental  crashes.  Testing  on  this 
subject  utilizes  relatively  low-cost  tr^c'.;- type  test  facilities  on  which  air 
vehicles  (fully  instru.r.ented  w"  th  anthropomorphic  dummies)  can  be  crashed  at 
the  velocities  and  impact  angles  typical  of  their  low  speed  operating  range. 
Data  derived  from  tests  of  this  nature  will  permit  precise  engineering  design 
for  crash-safety  without  the  weight  penalties  which  result  from  static,  rather 
than  dynamic,  testing. 
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KeCourt,  F.  P.  &  W.  J.  Nolan  June  1961  AVIATION  CRASH  INJURY  RESEARCH, 

(U .  S.  Army  Transportation  Research  Command,  Ft.  Eustis,  Va.  TREC 

Report  No.  61-78) 

See  also:  Paper,  Symposium  on  Biomechanics  of  Body  Testraint  and  Head 

Protection,  MADC,  June  14-15,  1961. 

ABSTRACT;  Because  of  human  error,  we  can  expect  occasional  accidents, 
and  since  some  of  the  newer  aircraft  types  are  carrying  greater  numbers 
of  people,  we  can  also  expect  more  casualties  per  acciiient.  Accepting  the 
inevitability  of  an  occasional  accident,  it  becomes  the  joint  responsibil¬ 
ity  of  certain  medical,  engineering,  and  research  groups  to  provide  the 
safest  possible  design  within  the  limits  imposed  by  operational  and 
economical  consideration.  The  Department  of  the  .\rmy  has  increased  both 
the  number  of  aircraft  and  its  emphasis  on  safety.  The  > -'phasis  has 
been  directed  toward:  (1)  The  prevention  of  aircraft  accidents,  and  (2  ) 
The  prevention  or  reduction  of  damage  or  injury  that  may  be  expected 
in  those  accidents  which  occur.  Tremendous  improvements  in  safety  have 
resulted  from  these  procedures  and  from  the  investigation  of  plane  crashes. 
However,  it  has  become  increasingly  apparent  that  one  f^irther  step  is 
needed  which  would  begin  by  simulating  the  deficiencies  discovered  in  the 
accident  investigations  and  statistical  studies,  under  fully  instrumented 
laboratory  controlled  conditions.  The  precise  engineering  data  obtained 
from  such  experiments  can  then  be  incorporated  into  the  ba.sic  aircraft 
design  and  can  also  be  used  to  improve  the  investigative  and  analytical 
techniques  used  in  accident  investigation  and  in  statistical  studies. 
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McCourt,  F.  P.  1961  AVIATION  CRASH  INJURY  RESEARCH 

In  Seventh  Annual  Army  Human  Factors  Engineering  Conference.  USA 
Signal  Corps  Project  Michigan.  University  of  Michigan,  Ann  Arbor , 

Mich.  3-6  October  1961.  Pp.  209-217. 

(USA  Office  of  the  Chief  of  Research  and  Development,  Washington,  D,  C.) 
ASTIA  AD  267  153 

ABSTRACT:  A  long-range  research  program  to  obtain  technical  crash-performance 
data  for  rotary  wing  and  VTOL  aircraft  has  been  initiated.  This  report 
presented  the  results  of  an  exploratory,  experimental  study.  A  Piasecki 
Model  H-25A  helicopter  was  used  to  recreate  a  typical  accident  approximat¬ 
ing  an  unsuccessful  attempt  to  attain  an  autorotation  from  a  low-altitude 
power  failure.  ,  The  helicopter,  fully  instrumented,  was  dropped  from  a 
moving  crane  at  a  height  of  30  ft.  and  a  forward  speed  of  30  mph.  The 
recorded  data  were  analyzed  for  their  validity  as  actual  crash-force 
measurements.  The  feasibility  of  airborne  testing  and  the  problems  of 
dynamic  testing  were  discussed.  (Tufts) 
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McCourt,  F.  P.  and  W.  J.  Nolan  June  1961  AVIATION  CRASH  INJURY  RESEARCH. 
(Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head 
Protection,  Naval  Air  Material  Center,  Philadelphia,  Penn. 

June  14  -  15,  1961) 

See  also:  (U .  S.  Army  Transportation  Research  Command,  Ft.  Eustis, 

Va.)  TREC  Repti  No.  61-78. 

ABSTRACT:  Because  of  human  error,  we  can  expect  occasional  accidents,  and 

since  some  of  the  newer  aircraft  types  are  carrying  greater  nunbets  of 
people,  we  can  also  expect  more  casualties  per  accident.  Accepting  the 
inevitability  of  an  occasional  accident,  ic  becomes  the  joint  responsibility 
of  certain  medical  engineering,  and  research  groups  to  provide  the  safest 
possible  design  within  the  limits  imposed  by  operational  and  econopiical 
consideration.  The  Department  of  the  Army  has  increased  both  the  number 
of  aircraft  and  its  emphasis  on  safety.  T  emphasis  has  bee-',  directed 
toward:  (1)  The  prevention  of  aircraft  accidents,  and  (2)  The  prevention 

or  reduction  of  damage  or  injury  that  may  be  expected  in  those  accidents 
which  occur.  Tremendous  improvements  in  safety  have  resulted  from  these 
procedures  and  from  the  investigation  of  plane  crashes.  However,  it  has 
become  increasingly  apparent  that  one  further  step  is  needed  which  would 
begin  by  simulating  the  deficiencies  discovered  in  the  accident 
inves t-igations  and  statistical  studies,  under  fully  instrumented 
laboratory  controlled  conditions.  The  precise  engineering  data  obtained 
from  such  experiments  can  then  be  incorporated  into  the  basic  aircraft 
design  and  can  also  be  used  to  improve  the  investigative  and  analytical 
techniques  used  in  accident  investigation  and  in  st  :istical  studies. 


McCoy,  T.M.  1960  HYPERENVIRONMENT  SIMULATION. 

(Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio) 

WADD  Technical  Report  60-785,  ASTIA  AD-257  775,  December  1960 

ABSTRACT:  This  report  summarizes  the  approach,  concept,  design,  and  cost 
of  hyperenvironmental  simulation  facilities  for  evaluating  effects  of  space 
vehicle  environment  on  specimens  up  to  250  pounds.  With  the  objective  of 
combining  environmental  variables  wherever  applicable  and  feasible,  four 
basic  facilities  have  been  conceived  with  several  environments  each.  Detailed 
design  specifications  for  these  facilities  are  contained  under  s  paratr 
covers . 

As  part  of  the  design  back-up,  some  of  the  problems,  methods  and  techniques 
of  simulation  are  discussed.  A  summary  is  also  given  of  the  pertinent  results 
of  some  experiments  conducted  to  prove  design  feasibility  in  certain  critical 
areas  of  simulation. 
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MacCurdy,  J.  T.  1934  DISORIENTATION  AND  VERTIGO  WITH  SPECIAL  REFERENCE  TO 

AVIATION, 

Brit.  J.  Psychol.  25:42-54. 

ABSTRACT:  Vertigo  io  produced  when  the  labyrinth  is  diseased,  i.e.  when  the  body 
is  physiologically  disoriented;  and  by  disorientation  under  normal  conditons 
when:  (1)  the  individual  is  so  much  distracted  by  giddiness  and  nausea,  or  by 
efforts  to  maintain  balance,  as  to  make  visual  judgment  ineffective,  (2)  objects 
arc  viewed  with  difficulty  because  they  are  in  motion,  or  at  some  unfamiliar 
angle,  (3)  perception  is  inaccurate  because  its  posture-balance  component  is 
absent  or  distorted.  These  three  conditions  may  be  a'-  '-e  but  temporary,  and 
may  be  compensated  for  by  the  use  of  an  intellectually  produced  substitute 
perception.  They  occur  during  learning  to  fly.  Nausea  and  vomiting  appear  to 
be  produced  by  reactions  of  the  abdominal  muscles  to  sudden  changes  in  the 
magnitude  and  direction  of  gravitational  forces,  and  can  be  avoided  by  completely 
relaxing  these  muscles. 
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McCutcheon,  E.P.,  C.A.  Berry,  G.F.  Kelly,  R.M.  Rapp  &  R.  Hackworth  1962 
AEROMEDICAL  STUDIES;  B.  PHYSIOLOGICAL  RESPONSES  OF  THE  ASTRONAUT 
In  Results  of  The  Second  United  States  Manned  Orbital  Space  Flight, 
May  24 ,  1962  .  (Houston,  Tex,,  National  Aeronautics  and  Spac *  Adm.) 
Rept.  No.  NASA  SP-6,  N62-14691,  May,19C.^. 


ABSTRACT:  The  observations  of  Astronaut  Carpenter's  physiological  responses 
to  the  MA-7  mission  are  reviewed.  Generally,  the -responses  were  within  physio- 


logical  ranges.  No  disturbing  body  sensations  were  reported  as  a  result  of 
the  flight.  Specifically,  the  heart-rate  response  to  nominal  exercise  demon¬ 
strated  a  reactive  cardiovascular  system.  The  ECG  tracing  recorded  during 
reentry  was  abnormal  because  of  the  increased  respiratory  rate  associated  with 
talking  during  maximum  acceleration.  Much  of  the  data  obtained  during  the 
flight  is  very  valuable.  For  example,  the  biosensors  provided  good  ECG  data. 
The  respiration  rate  sensor  provided  good  prelaunch  but  mininkil  in-flight 
coverage.  The  in-flight  blood  pressure  cannot  be  interpretea  at  the  ptesent 
time.  Because  of  irregular  amplifier  behavior,  the  rectal  temperature  therm- 
ister  gave  invalid  values  for  one-third  of  the  flight. 
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MacDonald,  H.D.  1961  DEVELOPMENT  OF  CATAPULT,  AIRCRAFT  EJECTION 

SEAT,  XMIO.  (Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio) 
WADC  TR  60-452,  March  1961.  ASTIA  AD  270  103 


ABSTRACT;  Frankford  Arsenal  was  requested  to  adapt  the  ballistic  geometry 
of  the  rocket  assisted  pilot  ejection  catapult,  RAPEC  No.  1,  to  USA?  aircraft 
requirements,  specifically,  as  a  replacement  for  M4  catapults  presently 
installed  in  the  F104  aircraft. 

The  existing  RAPEC  No.  1  catapult  has  been  successfully  scaled  down  to  meet 
the  USAF  requirements. 

The  XMIO  catapult  supplies  the  necessary  thrust  and,  consequently,  ejection 
height  to  permit  low-level  ejections  from  high  performance  aircraft.  This 
device  is  now  ready  for  qualification  and  analysis  tests.  (Author) 
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MacDonald,  H.  D.  &  N.  J.  Waecker  1961  DEVELOPMENT  OF  CATAPULT  AIRCRAFT 
EJECTION  SEAT,  T  20.  (Aeronautical  Systems  Division,  Wright- 
Patterson  AFB,  Ohio)  WADD  TR  59-306  Frankford  Arsenal  Report 
R-1557.  ASTIA  AD  299  138. 

ABSTRACT:  Frankford  Arsenal  was  requested  to  develop  a  rocket-assisted 
catapult  that  would  provide  sufficient  impulse  to  accomplish  safe  low- 
altitude  ejection.  Two  problems  were  considered  during  the  program; 
first,  attaining  sufficient  impulse  with  the  rocket-catapult  combinition; 
and  second,  eliminating  the  bending  of  the  catapult  tubes  during  ejection. 
The  first  problem  was  solved  by  using  a  rocket  motor  attached  to  the 


bottom  of  the  catapult.  In  this  case,  the  rocket  provides  the  sustained 
acceleration  necessary  to  achieve  the  required  final  velocity.  The 
problems  associated  with  catapult  tube  bending  in  conventional  catapults 
were  eliminated  by  making  the  power  stroke  of  the  catapult  section  equal 
to  the  guided  stroke  of  the  seat  in  the  rails.  Flight  stability  and 
proper  trajectory  are  obtained  during  ejection  by  angling  the  noazle  of 
the  rocket  so  that  the  vector  of  the  rocket  thrust  passes  through  the 
effective  center  of  gravity  of  the  seat-man  mass  and  by  igniting  the 
rocket  at  the  instant  the  rocket-catapult  is  released  from  the  aircraft 
structure.  The  T20  catapult  is  now  ready  for  qualification  and  analysis 
testing. 
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McDonald,  R.  K.  &  V.  C .  Kelley  1947  THE  TYPE  AOT  DEGREE  OF  INJURY 
RESULTING  FROM  ABRUPT  DECELERATION:  THE  QUANTITATIVE  DETERMINATION  OF 
PULMONARY  HEMORRHAGE.  (Air  Univ. ,  School  of  Aviation  Medicine, 
Randolph  Field,  Texas)  Project  No.  494,  Report  No.  1,  11  June  1947. 
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McDonald,  R.  K. ,  V,  C.  Kelley,  et  al.  1947  THE  TYPE  AND  DEGREE  OF  INJURY 
RESULTING  FROM  ABRUPT  DECELERATION:  The  Etiology  of  Pulmonary  Hemorrhage 
in  Cats  exposed  to  Abrupt  Deceleration.  (School  of  Avia.  Med.,  Randolph 
AFB  Texas)  Pro j .  No,  494,  Rept.  No.  2;  ASTIA  AD  217  860,  21  Aug.  1947. 

ABSTRACT;  Animals  exposed  to  high  decelerative  forces  of  short  duration  fre¬ 
quently  sustain  marked  degrees  of  pulmonary  hemorrhage  and  during  deceleration 
show  increased  intra-abdominal  pressure.  Removing  the  pressure-transmitting 
medium  (viscera)  results  in  a  remarkable  mitigation  of  pulmonary  hemorrhage. 
Applying  a  counter  pressure  device  in  the  form  of  a  narrow  pressure  cuff  around 
the  uppermost  limits  of  the  abdomen  causes  a  decrease  in  pulmonary  hemorrhage 
comparable  with  eviseration.  The  etiology  of  pulmonary  hemorrhage  in  animals 
exposed  to  abrupt  deceleration  of  short  duration  is  dependent  in  large  part  on 
the  generation  of  large  intra-abdominal  pressure  waves  and  the  transmission  of 
this  pressure  to  the  lungs.  (AUTHOR) 
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McDonald.  R.K.,  V.C.  Kelley,  and  R.  Kaye  1^48  ETIOLOGY  OF  PULMONARY 
HEMORRHAGE  IN  CATS  EXPOSED  TO  ABRUPT  DECELERATION. 

J.  Avlat ion  Med .  19(3:138-145,  June  1948. 


ABSTRACT: 

1.  Animals  exposed  to  high  decelerative  forces  of  short  duration  frequently 
sustain  marxed  degrees  of  pulmonary  hemorrhage,  and  during  deceleration  show  in¬ 
creased  intra-abdominal  pressure. 


/ 
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2.  Removing  the  pressure-transmitting  medium  (viscera)  results  in  a  remark¬ 
able  mitigation  of  pulmonary  hemorrhage. 

3.  Applying  a  counter  pressure  device  In  the  form  of  a  narrc*./  pressure 
cuff  around  the  uppermost  limits  of  the  abdomen  causes  a  decrease  in  pulmonary 
hemorrhage  comparable  with  evisceration. 

4.  The  etiology  of  pulmonary  hemorrhage  in  animals  exposed  to  abrupt  decel¬ 
eration  of  short  duration  is  dependent  in  large  part  on  the  generation  of  large 
intra-abdominal  pressure  waves  and  the  transmission  of  this  pressure  to  the  lungs. 
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McDonough,  F.E.  1941  AVIATION  MEDICINE:  A  SURVEY. 
Proc.  Staff  Meet. .  Mayo  Clin.,  16:217-219 


ABSTRACT:  Present  examination  of  candidates  for  flight  training  does  not 
tend  to  select  those  persons  who  will  necessarily  make  good  aviators.  It 
intends  to  eliminate  those  who,  because  of  measurable  physical  and  psychologic 
defects,  should  not  be  taught  to  fly.  To  better  evaluate  the  problem,  10 
members  of  the  Mayo  group  of  "flight  surgeons"  underwent  pilot  training. 

The  group  included  an  ophthalmologist,  an  otolaryngologist,  a  cardiologist,  ■ 
a  neuropsychiatrist  and  others. 

With  regard  to  the  care  of  the  flier,  it  has  been  demonstrated  that  periodic 
examination  pf  pilots  does  not  protect  them,  but  merely  eliminates  those 
unfit  to  fly. 

Investigation  of  the  effects  of  flying  and  aerial  environment  has  been 
advanced  remarkably.  Including  the  effects  of  altitude,  under  which  aero¬ 
embolism,  anoxia  and  altitude  s|ickness  are  considered. 
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McDonough,  F.E,  1942  AIRSICKNESS  DURING  AN  AIRBORNE  1NF.4NTRY  MANEUVER 

(School  of  Aviation  Medicine,  U.S.A.F.  Randolph  Base,  Texas)  Rept.  No.  93-1 
November  1942. 
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McDonough,  F.E.  1942  AIRSICKNESS  IN  TOE  AIRBORNE  INFANTRY  (School  of  Aviation 
Medicine,  USAF  Randolph  AF  Base,  Texas)  Rept  no.  93-2,  November  1942. 


McDonough,  F.E.  1942  ROENTGENOGRAPHIC  STUDIES  OF  GASTROINTESTINAL  MOTILITY 
OBSERVED  IN  SWING  TEST  SUBJECTS  (School  of  Aviation  Medicine,  USAF, 
Randolph  AF  Base,  Texas)  Rept.  No.  102-1,  December  1942 
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McDonough,  F.  E.  and  M.  W,  Thorner  1942  REGULATION  BARANY  AND  SWING  TESTS 
IN  NAVIGATION  CADETS  (USAF  School  of  Aviation  Medicine,  Randolph  AFB, 
Texas)  Research  Report  No.  1.  Project  100,  December  1942, 
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McDonough,  F.  E.  1943  ROENTGENOGRAPHIC  STUDIES  OF  GASTROINTESTINAL 
MOTILITY  OBSERVED  IN  SWING  TEST  SUBJECTS  (USAF  School  of  Aviation 
Medicine,  Randolph  AFB,  Texas)  Report  No.  102-2,  July  1943. 
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McDonough  1943  AIRSICKNESS  IN  NAVIGATION  TRAINING  (School  of  Aviation  Medicine 
USAF,  Randolph  AF  Base,  Texas)  Rept.  No.  165-1,  July  1^>43 


3,328 


McDonough,  F.  E.  1944  THE  USE  OF  DRUGS  IN  THE  TREAIMENT  OF  AIRSICKNESS 

(School  of  Aviation  Medicine,  USAF  Randolph  AFB,  Texas)  Rept.  N.  194- 
1,  July  1944. 
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McEacheron,  D.,  G.  Morton,  &  P.  Lehman  1942  SEASICKNESS  AND  OTHER  FORMS 
OF  MOTION  SICKNESS;  A  General  Review  of  the  literature.  War  Med. 
2:410-428 
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McEvedy,  C.  P.  and  P.  Howard  1959  THE  EEC  AND  BLACKOUT.  (IVth 
European  Congress  of  Aviation  Medicine,  Rome,  1959.)  _ 


McFarland,  R.A.  1939  A  BIBLIOGRAPHY  ON  THE  SELECTION,  TRAINING  AND 

PHYSICAL  FITNESS  OF  AVIATION  PILOTS.  (National  Research  Council  Committee 
on  the  Selection  and  Training  of  Civilian  Pilots,  and  the  Civil  Aeronautics 
Authority,  Nash.,  D.C.)  December  1939 


ABSTRACT: 

This  is  an  extensive  bibliography  covering  the  following  subjects:  psycho log iM? 
studies;  sensory  tests;  physiolcgical  studies;  the  effects  of  moderate  and 
high  altitudes;  medical  examinations  and  tests  of  physical  fitness;  human 
factors  in  aeroplane  accidents  and  a  list  of  aeronautical  journals. 
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McFarland,  R.  A.  1941  FATIGUE  IN  AIRCRAFT  PILOTS 
New  England  J.  of  Medicine  225(22) : 845-855 . 

SUMMARY:  In  this  discussion  of  fatigue  in  aviation,  an  attempt  is  made  to  ana¬ 
lyze  some  of  the  more  important  contributing  factors  to  pilot  fatigue.  It 
is  shown  how  the  attempts  to  locate  fatigue  in  certain  tissues  or  organs  have 
not  proved  to  be  very  revealing  in  solving  practical  problems  related  to  subject¬ 
ive  fatigue  and  exhaustion.  Likewise,  the  search  for  a  fatigue  toxin,  such  as 
lactic  acid,  has  brought  to  light  many  significant  variables  related  to  fatigue, 
but  the  relations  have  been  more  restricted  than  was  at  first  expected.  Further¬ 
more,  it  is  shown  that  a  pilot  whose  muscular  activity  in  flight  is  limited 
could  hardly. exhaust  the  energy  reserves  sufficiently  to  explain  the  fatigue 
and  exhaustion  often  observed  in  airmen.  The  essential  variables  in  the  pheno¬ 
mena  of  acute  or  chronic  pilot  fatigue  and  exhaustion  are  ascribed  to  psy¬ 
chologic  factors  such  as  emotional  stress,  regardless  of  whether  it  is  related 
to  adverse  flying  conditions,  fear  of  accidents,  economic  and  social  insecurity, 
and  unhappy  marital  adjustments.  The  major  portion  of  the  discussion  is  related 
to  an  analysis  of  certain  contributing  factors  in  pilot  fatigue,  especially 
lack  of  exercise,  the  reduced  tension  of  oxygen  encountered  while  in  flight  at 
high  altitudes,  the  poor  selection  of  food  and  the  excessive  use  of  alcohol  and 
tobacco.  Also,  certain  physical  variables  in  the  cockpits  of  airplanes  are 
discussed  as  other  contributing  factors  to  fatigue,  such  as  noise,  vibration 
poor  illumination,  glare,  static  from  the  radio  and  poor  regulation  of  the 
ventilation  and  the  temperature.  Finally,  the  results  obtained  in  a  study  of 
transoceanic  airmen  are  analyzed  to  show  the  effects  of  long  flights  at  moderately 
high  altitudes. 
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McFarland,  R.  A.  1943  SOME  PROBLEMS  IN  AVIATION  MEDICINE 
Bull .  New  Engl .  Med.  Cent .  5:1-6,  1943. 

ABSTRACT:  The  human  problems  in  aviation  may  be  divided  into  two  parts; 

(1)  relating  to  placement  and  selection  (gunners,  fighters,  bombardiers’ 
and  pilots);  (2)  to  physiologic  and  psychologic  limitations. 


Recent  research  on  the  effects  of  alcohol  on  the  organism  has  revealed, 
that  it  diminishes  the  utilization  of  oxygen  in  the  tissues.  There  is 
a  close  similarity  between  the  behavior  of  a  person  suffering  from  acute 
oxygen  deprivation  and  chat  of  a  person  under  Che  influence  of  alcohol; 
in  both  cases  an  oxygen  deficiency  is  delivered  to  the  tissues. 

The  search  for  a  fatigue  toxin,  such  as  lactic  acid,  has  brought  to 
light  many  significant  variables  related  to  fatigue.  Certain  physical 
variables  such  as  noise,  vibration,  poor  illumination,  glare  and  radio 
static  are  important. 

The  effects  of  acceleration  or  "blackout"  during  dive  bombing;  variations 
in  temperature  encountered  at  high  altitudes;  aero-embolism  and  the 
difficulty  of  ridding  •'he  of  the  nitrogen  during  rapid  ascents  to 

a  great  height;  alcohol  in  relation  to  high  altitudes,  and  the  ;,toblem 
of  pilot  fatigue,  due  to  anoxia,  alcohol,  poor  diet  and  the  effects  of 
nicotine  and  carbon  monoxide  from  excessive  smoking  are  discussed. 
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McFarland,  Ross  A.  1952  SUMMARY  REPORT  OF  A  THREE  YEAR  RESEARCH  PROGRAM  CS 
HUMAN  FACTORS  IN  HIGHWAY  TRANSPORT  SAFETY 
(Harvard  School  of  Public  Health,  May  20,  i'i52) 
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McFarland,  R,  A.  1955  HUMAN  PROBLEMS  IN  JET  AIR  TRANSPORTATION 
SAE  Transactions  64:437-451,  1956 

ABSTRACT:  The  human  problem  with  jet  aircraft  begins  even  before 
take-off,  the  author  points  out,  with  discomfort  and  loss  of 
efficiency  from  ground  injuries  on  the  field  or  in  repair  shops. 

In  the  air,  human  tolerance  is  matched  against  other  extreme  forces 
of  acceleration  direction  changes,  temperature  and  pressure  variations. 
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McGehee,  J.  R.  and  V.  L.  Vaughan,  Jr.  1962  MODE^  INVESTIGATION  OF  THE 

LANDING  CHARACTERISTICS  OF  A  RE-ENTRY  SPACECRAFT  WITH  A  VERTICAL- 
CYLINDER  AIR  BAG  FOR  LOAD  ALLEVIATION.  (national  Aeronautics  anJ 
Space  Administration,  Washington,  D.  C.  )  NASA  Technical  note  D-1027, 
March  1962,  ASTIA  AD-272  616. 


ABSTRACT:  Analytical  and  experimental  investigations  were  made  to  deter¬ 
mine  the  landing  characteristics  of  re-entry  spacecraft  equipped  with 
a  vertical  cylinder  air  bag  for  impact  load  alleviation.  Assuming  a  rigid 
body  and  isothermal  air  compression  and  expansion,  computations  were  made 
to  determine  accelerations  for  a  landing  on  concrete  from  a  flight-path 
angle  of  90  degrees  (vertical  flight  path)  at  a  contact  attitude  of  0 
degrees.  Two  models  (1/6  and  1/2  scale)  dynamic  model  of  a  spacecraft-- 
air-bag  configuration  proposed  for  manned  re-entry  was  landed  on  concrete, 
on  sand,  and  in  calm  water  from  various  flight  paths  for  a  range  of  contact 
attitudes.  Reasoiiaule  agreement  oonipnted  and  exoerimental  da  "a 

indicates  that  the  scaling  technique  developed  is  satisfactory  for  pre¬ 
diction  of  full-scale  characteristics  from  model  tests  with  air  bags 
in  atmospheric  environment.  The  maximum  accelerations  obtained  during 
landings  on  sand  were  about  11  g  along  the  X-axis  and  8  g  along  the  Z 
axis.  The  maximum  accelerations  obtained  during  landings  in  water  were 
about  10  g  along  the  X-axis  and  about  6  g  along  the  Z-axis.  (Author) 
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McGowan,  W.A.  and  J.M.  Eggleston  1961  A  PRELIMINARY  STUDY  OF  THE  USE 
FINITE -THRUST  ENGINES  FOR  ABORT  DURING  LAUNCH  OF  SPACE  VEHICLES. 
(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 
NASA  TN  D-713,  Dec.  1961.  ASTIA  AD-268  451. 


OF 


ABSTRACT:  Investigations  were  made  of  the  aborts  initiated  along  a  typica 
launch  trajectory  in  the  region  of  relatively  high  flight -path  angles  at  s 
orbital  velocities  while  leaving  the  atmosphere  and  along  another  typical 
launch  trajectory  in  the  region  between  orbital  and  near-escape  velocity, 
aborts  at  suborbital  velocities,  the  optimum  times  to  apply  thrust  of  give 
are  determined  from  the  standpoint  of  maximum  reduction  of  the  peak  entry 
rations.  I'or  aborts  at  superorbital  velocity  the  propellant  weights  requi 
return  the  vehicle  to  earth  are  established  for  several  thrust  levels  and 
effect  of  time  delay  during  separation  and  orientation. 
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McGuire,  F.  G.  1958  SOVIETS  DISCUSS  SATELLITE  CREW  RECOVERY 
Missiles  and  Rockets.  August  11,  1958,  p.  51 


ABSTRACT:  Isakov  has  reduced  the  means  of  accomplishing  the  safe  return  of  satel¬ 

lite  crews  to  two  possibilities:  return  of  the  satellite  as  an  entire  unit,  and 
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return  of  the  crew  only.  According  to,  the  article,  the  second  of  .hese  is  the 
easier,  and  most  practicable  method.  Acceleration  and  deceleration  problems  are 
under  study,  Isakov,  says,  and  states  that  "it  has  been  established  that  man  can 
withstand  a  force  of  3--5  g's  for  short ■ periods  with  no  harmful  after  effects." 

But  he  notes  that  continued  acceleration  or  deceleration  to  this  extent  results 
in  serious  change  in  a  man's  condition  which  sharply  limit  his  efficiency.  Isakov' 
mentions  the  experiments  of  Italian  scientists  who  subjected  animals  to  g  forces 
while  the  animals  were  submerged  in  water.  The  present  experiments  showed  that 
under  these  conditions  animals  could  withstand  much  higher  g-loads  than  under 
normal  conditions.  Excessive  rotation  was  also  listed  by  the  author  as  a  dangerous 
phenomena.  Rapid  and  irregular  rotation  of  the  body  in  all  placer  can  cause  seriovfi 
effects  such  as  complete  unconsciousness  if  a  speed  of  2-3  revolutions  per  second 
were  experienced  over  a  period  of  10  to  15  seconds.  Russian  live-animal  ejection 
experiments  are  reported  to  have  been  highly  successful  in  proving  that  survival 
was  indeed  possible  in  extreme-altitude  ejections,  even  though  the  vehicle  was  not 
travelling  at  orbital  velocity.  (CARI^ 


3,339 

McGuire,  T.F.  and  F.J.  Leary  1958  A  UNIFIED  CONCEPT  OF  -^trksS  TOLERAI^’CE: 

ITS  RELATIONSHIP  TO  DRUGS  AND  THE  AIRMAN  AND  ITS  RELATIONSHIP  TO  A  SYSTEM 
OF  AIRCREW  SELECTION  BASED  UPON  PHYSIOLOGIC  AND  PSYCHOLOGIC  CRITERIA. 
(Paper,  1958  Meeting  of  Aero  Medical  Association,  Statler  Hotel, 
Washington,  D.C.,  March  24-26) 

ABSTRACT:  A  unified  concept  of  stress  tolerance,  utilizing  all  available  data 
plus  original  experiments,  is  presented..  The  relationship  of  therapy  with  such 
drugs  as  the  cortlcords,  tranquilizers,  and  the  amphetamines,  is  discussed  in 
relationship  to  stress  tolerance.  With  newer  high  performance  aircraft  and 
increased  destructive  potential  of  aircraft  lofted  weapons,  fewer  combat  air¬ 
craft  are  needed.  But  the  physical  integrity  of  the  entire  aircrew  has  become 
more  important  to  the  mission  than  ever' before  while  the  potential  stresses  to 
which  they  may  be  exposed  have  increased.  Selection  of  special  or  "premium" 
aircrews  based  on  physiologic  and  psychologic  criteria,  aside  from  technical 
capability,  is  discussed.  (J.  Aviation  Med.  29(3) :242,  March  1958) 
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McGuire.  T.  F.' &  F.  J.  Leary  1958  TRANQUILIZING  DRUGS  AND  STRE.S3 

TOLERANCE,  (Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio) 
WADC-TR-58-64. 
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McGuire,  T.  F.,  H.  W.  Marshall,  A.  C.  Nolan,  E.  F.  Lindgcr^;  i  E.  H,  *:#bl 

COMPARISON  OF  CHANCES  IN  ARTERIAL  OXYCEN  SATJRATION  DL'RINC  -^-R-ANS VERSE 
ACCELERATION  AS  INDICATED  BY  EAR  OXIMETRY  AND  BY  DIRECT  PHOTOMETRY  ON- 
ARTERIAL  BLOOD. 

(Paper,  1961  Meeting  Aerospace  Medical  Association,  Chicago,  April 
24-27). 


ABSTRACT:  Six  experienced  men,  tewnty-seven  to  thircy-fi/o  years  old,  were 

exposed  to  2,  3.5,  and  5  g  for  ten-minute  periods  while  reclining  in  the  Mercury 
Astronaut  position  in  a  human  centrifuge.  Centrifuge  axis-tc-subject  distance 
was  15.5  feet.  A  Wood-Ceraci  oximeter  was  affixed  to  the  pinna  of  one  ear  while 
and  earpiece  modified  to  detect  arterial  pulsations  was  attached  to  the  other. 
Simultaneous  cuvette  oximetry  determinations  were  nude  during  acceleration  via  an 
indwelling  needle  or  small  catheter  in  the  left  radial  artery.  Ear-pulse  cliange' 
during  acceleration,  useful  in  the  headward  (positive)  acceleration  position  as 
an  indicator  of  a  critical  decline  in  blood  pressure  at  ear  level,  did  not  sh.ow 
apparent  definitive  changes  in  the  transverse  position.  The  oxygen  saturation 
values  of  blood  in  the  heat-flushed  ear  indicated  by  the  oximeter  decrease 
rapidly  during  t'nc  first  minute  of  exposure  to  acceleration  and  then  remained 
relatively  stable  at  this  decreased  level  for  the  duration  of  the  ten-minute 
exposure.  Arterial  oxygen  saturation  levels  below  85  per  cent  by  cuvette  oximetry 
were  encountered  in  soir.e  suojects  during  exposure  to  5  g .  These  decreases  could 
be  prevented  by  breathing  99.6  per  cent  oxygen.  The  discrepancy  between  tar 
oximeter  and  cuvette  oximeter  saturation  values  during  exposure  to  accel-'ration 
is  believed  due  to  the  retarded  olood  flow  through  the  ear  caused  by  the  accel¬ 
eration,  with  consequent  increased  extraction  of  oxygen  from  the  ear  bluod  by 
local-tissue  metabolism.  (Aerospace  Med.  32(3):242,  March  1961.) 
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McIntyre,  A.  K.  EFFECT  OF  ANTI-MALARIAL  DRUGS  ON  G  TOLERANCE. 

(Royal  Australian  Air  Force,  Sydney)  Report  FR-71. 

ABSTRACT: 

(a)  Centrifuge  tests  were  performed  on  a  group  of  33  aircrew  trainees  to 
determine  blackout  thresl.olds  before  and  after  anti-malarial  drags  (quinine, 
atebririe,  and  "A.S.I.")  in  suppressive  doses. 

(b)  Before  treatment,  blackout  threshold  averaged  4.9  "g"  for  5  seconds, 
range  3.6  to  6.2  "g". 

■(c)  No  adverse  effect  on  resistance  to  "g"  was  observed  with  any  drug. 

(d)  In  most  cases,  "g"  tolerance  improved  progressively  with  successive 
centrifuge  rui  whether  or  not  drugs  we'ce  taken. 

AVERAGE  "C"  TOLERANCE 

QUININE  ATEBRINE  ATEBRINE  &  ASI 
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McIntyre,  A.  K.  .1941  DISORIENTATION.  AIRSIC;<NESS.  Notes  on  FR-10 
(Ruyal  Australian  Air  Force,  Sydney)  FPRC  Kept.  No.  353  (i) 
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McIntyre,  A.  K.  1941  MOTION  SICKNESS,  PRESENT  STATUS  OF  RESEARCH. 
(Royal  Australian  Air  Force,  Sydney)  FR-91,  June  1941. 
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M.lntyre,  A.  K.  1543  THE  EFFECT  OF  HEAD  POSITIONS  ON  SUSCEPTIBILITY  TO 
MOTION  SICKNESS  (Royal  Australian  Air  Force,  Sydney)  Report  FR  86. 
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McIntyre,  A.,  K.  and  I.  D.  R.  Gardiner  1943  CORREUTION.  BETWEEN  SWING 
AND  SIR  SICKNESS  (Royal  Australian  Air  Force,  Sydney)  Report  FR  67. 
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McIntyre,  A.  K.  1944  P.RELIMINARY  REPO.RT  OX  CURRENT  ACTIVITIES  OF  THE 
R.  A.  F.  PHYSIOLOGICAL  LABORATORY,  FARNEOROUGH. 

(Royal  Australian  Air  /orce,  Sydney)FR- lOlB ,  14  Dec  1944. 
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McIntyre,  A.  K.  1945  SOMi:  SUBJECTIVE  EFFECTS  OF  AiNGULAR  AND  CENTRIFUGAL 
ACCELEPviVT IONS  .  (R.  A.  A.  F.,  Sydney) 

(Paper.  Meeting  of  the  l^hysiologit  al  Society,  LO  February  1945) 

ABSTR<\CT;  Different  combinations  of  linear  and  angular  accelerations  are  encount¬ 
ered  with  different  methods  of  producing  high  values  of  G.  Such  abnormal  environ- 
r.ent=  m.ay  produce  com.plex,  unfamiliar  sensations,  the  study  of  which  may  throw 
further  light  on  the  m.echanistn  of  spatial  orientation. 

In  the  ortnodox  type  of  ccnt::ifuge  a  sequence  of  apparent  changes  in  gravitational 
orientation  is  experienced  by  the  subject  w’no  has  no  fixed  visual  horizon.  With 
the  onset  of  rotation,  a  sensation  of  upward  and  backward  movement  is  noticed, 
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vhlch  Is  replaced  during  constant  angular  velocity  by  the  general  sensation':  of 
increased  weight;  during  deceleration,  a  feeling  is  experienced  of  falling  with 
forward  rotation  around  a  transverse  axis.  Vertical  nystagmus  (quick  component 
downward)  is  observed  at  this  stage  and  continues  for  some  seconds  after  cessa¬ 
tion  of  rotation.  These  effects  are  related  to  the  magnitude  of  the  angular 
acceleration  around  the  axis  of  the  centrifuge. 

In  the  Australian  accelerator,  the  magnitude  of  G  may  be  varied  without  the 
production  of  associated  angular  accelerations.  This  is  achieved  by  moving  the 
subject  radially  away  from  or  towards  the  axis  during  rotation  of  the  machine  at 
constant  angular  velocity.  No  sensations  of  rotation  are  experienced  by  the 
occupants,  since  the  desired  angular  velocity  is  attained  so  slowly  that  appre¬ 
ciable  stimulation  of  the  semicircular  canals  is  avoided. 

Variations  in  radial  acceleration  in  this  centrifuge  produce  illusions  of 
changes  in  bodily  attitude.  The  resultant  between  gravity  and  centrifugal 
force  is  accepted  as  if  it  were  simple  gravitational  pull,  even  if  its  direction 
is  nearly  horizontal.  Thus  a  subject,  although  actually  lying  on  his  back,  feels 
as  if  tilted, into  the  upright  position  during  the  application  of  G,  while  the 
observer,  seated  upright  and  facing  the  axis  of  rotation,  experiences  the  illusion 
of  lying  on  his  back  throughout  the  period  of  rotation. 

The  angular  momentum  of  the  centrifuge  may  produce  another  striking  illusion.  If 
the  head  is  tilted  in  any  plane  ocher  than  that  of  rotation,  strong  sensations  are 
experienced  of  turning  in  a  plane  at  right  angles  to  the  actual  head  movement, 
apparently  because  of  processional  phenomena  in  the  labyrinths.  The  occurrence 
of  nystagmus  (in  the  plane  of  subjective  rotation)  indicates  that  the  semicircular 
canals  are  involved.  '  This  phenomenon  may  also  be  observed  in  spinning  aircraft,' 
and  nuiy  lend  to  gross  spatial  disorientation  in  the  absence  of  visual  clues. 

(J  .  of  Physiology  104; 1 1P-12P,  10  Feb.  1945) 
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Me  Iver , ' J .W. 

FLYING  BOAT. 
TION.  (  Gt. 
March  1950 


1950  FULL  SCALE  MEASUREMENTS  OF  IMPACT  LOADS  ON  A  LARGE 
PART  I.  DESCRIPTION  OF  APPARATUS  AND  INSTRUMENT  INSTALLA- 
Britain  Marine  Aircraft  Engineering  Estab . )  F/Res/216 
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MacKay,  R.  A.,  &  T.  K.  W.  Ferguson  1951  INFLUENCE  OF  CERTAIN  ANTI -MOTION- 
SICKNESS  DRUGS  ON  PSYCHOMOTOR  AND  MENTAL  PERFORMANCE.  lAviation  Med. 
22(3):194-195,  June  1951. 
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McKenzie  ,  R.  E.  ,  &  B.  Ot  Hartman - T9trG - AN  APPARATUS  FOR  THE  SPIRAL  AFTEREFFECT 

TEST  (SAET)  (USAF ,  School  of  Aviation  Medicine,  Aerospace  Med.  Ctr.,  Brooks 
AFB,  Texas)  Research  Rept .  60-69,  Sept.  I960 


The  McKie man -Terry  Corp.,  Dover,  N.  J.  1960  FEASIBILITY  AND  DESIGN  STUDY  FOR 
AN  ADVANCED  HUMAN  ENVIRONMENTAL  RESEARCH  ACCELERATOR  (Wright  Air  Development 
Division,  Wright -Patterson  AFB,  Ohio)  WADD  TR  60-225;  ASTlA  AD-236  026; 

March  1960 

ABSTRACT:  This  study  presents  an  analysis  of  the  engineering  problems  inherent 
in  the  design  of  a  high  performance  accelerator  research  device  capable  of  pro¬ 
ducing  controlled  high  levels  of  centripetal  acceleration,  and  simultaneously, 
linear  and  rotary  roction  of  a  payload  about  various  axes.  Engineering  feasibil¬ 
ity  is  studied  and  related  to  various  co-^binations  of  acceleration  parameters, 
including  acceleration  level,  rate  of  chai.  ;e  of  acceleration,  raJius  of  rotation, 
payload  mass,  and  displacement  and  rotary  degrees  of  freedom.  Tie  conclusions 
resulting  from  a  study  of  these  factors  are  integrated  to  yield  specifications 
for  accelerators  of  optimum  performance.  All  significant  facets  of  accelerator 
concept  are  treated,  including  prime  mover  considerations,  arm  strength,  aero¬ 
dynamic  loss  problems,  gimbal  mechanisms,  capsule  layout,  and  basic  dynamic  and 
kinematic  properties.  Automatic  control  and  analogue  simulation  of  the  accelera¬ 
tion  problem  is  also  discussed.  (AUTHOR) 
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McKiernan-Terry  Corp.  1961  MODIFICATION  OF  HUMAN  CENTRIFUGE  AT  THE  AVIATION 
MEDICAL  ACCELERATION  LABORATORY:  PROGRESS  REPORT  CONCERNING  (U,S.  Naval 
Air  Development  Center,  Johnsville,  Pennsylvania)  NADC-MA-L6101,  1  March  1961, 
ASTIA  AD-  251  947 

ABSTRACT:  A  program  of  modification  of  the  centrifuge  at  the  Aviation  Medical 
Acceleration  Laboratory  was  proposed  (referenct(a)  )  based  on  the  experience 
which  had  been  accumulated  during  the  flight  simulation  testing  of  the  X-15 
research  aircraft.  References  (b)  through  (g)  detail  the  history  of  appro¬ 
priations  pertaining  to  the  modification  program. 

A  contract  has  been  let  to  the  McKiernan-Terry  Corporation  of  Dover,  N.J.  for 
the  following:  a.  A  feasibility  study  for  the  entire  modification  program 
as  presently  envisioned,  b.  A  new  and  completely  rewired  centrifuge  arm 
which  will  support  a  larger  and  heavier  gondola  without  depreciating  the  per¬ 
formance  capabilities  of  the  present  centrifuge  drive  motor,  c.  A  sperical 
10  ft.  diameter  gondola  which  is  substantially  larger  than  the  present  10  ft. 

X  6  ft .  oblate  speriod  gondola.  This  new  gondola  will  be  capable  of  having 
its  internal  structure  removed  to  allow  a  completely  checked  out  instrument 
panel,  pilot  control  system,  seat  configuration.  It  will  also  be  capable  of 
continuous  relation  and  have  increased  slip  ring  capacity. 
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j  McLaughlin,  J..  &  I.  Gray  1956  BIOCHEMICAL  RESPONSE  TO  TRAUMA.  II  CORTICOSTER- 

I  ONE  AND  17  HYDROXYCORTICOSTERONE  LEVELS  IN  PLASMA  OF  RATS  SUBJECTED  TO  TUMB- 

!  LING  TRAUMA.  (Walter  Reed  Institute  of  Research,  Wash.,  D.  C.)  WRAIR-86-56; 

I  ASTIA  AD-112  801,  April  1956 

i 

i  ABSTRACT:  Corticosterone  and  17-hydroxycorticosterone  levels  were  determined  in 
plasma  of  normal  and  traumatized  rats.  In  general,  it  was  found  that  the  plasma 

■  levels  rose  with  increasing  number  of  turns  at  zero  time  after  tumbling.  When 
the  corticosterone  and  17-hydroxycorticosterone  plasma  levels  of  rats  were 
examined  over  a  period  of  24  hours  from  the  end  of  drumming,  it  appeared  that  the 
levels  changed  markedly.  However,  these  changes  were  not  parallel  for  the  two 
steroids  examined.  The  fractions  separated  as  corticosterone  and  17-hydroxycorti- 
costerone  showed  the  same  elution  behavior,  ultraviolet  absorption,  fluorescence 
development  and  similar  Rf  by  paper  partition  chromatography  as  those  of  known 
samples  of  corticosterone  and  17-hydroxycorticosterone.  (AUTHOR) 


3.355 

McLaughlin,  J.,  Jr.  &  1.  Gray  195,9  BIOCHEMICAL  RESPONSE  TO  TRAUMA.  IV. 
CORTICOSTEROID  LEVELS  IN  PLASMA  OF  RATS  SUBJECTED  TO  TUMBLING  TRAUMA. 

Am.'J.  Physiol.  196 (4) : 893- 895 .  ASTIA  AD  219  560. 

SUMMARY:  The  effect  of  tumbling  trauma  on  the  concentration  of  corticosterone 

(CS)  and  other  corticosteroids  (X-steroids)  in  the  plasma  of  rats  has  been 
followed  using  a  fluorimetric  method  for  the  analyses  of  the  corticosteroid. 
Sprague-Dawley  rats  weighing  225-275  gm  were  used.  The  animals  were  tumbled 
for  300,  400,  500,  600  and  700  turns  giving  a  24-hour  mortality  ranging  from  0 
to  100%.  The  corticosterone  levels  immediately  after  the  tumbling  were  increas¬ 
ed  2-5  times  while  the  X-steroid  concentrations  increased  5-10  times.  When 
followed  in  time  after  tumbling,  the  corticosterone  remained  elevated  for  1-2 
hours  and  returned  toward  normal  within  24  hours  whereas  the  X-steroids  rose 
to  a  peak  about  1  hour  and  then  fell  to  near  zero  between  1  and  2  hours  after 
which  a  secondary  rise  occurs  which  rises  about  8  hours  and  then  returns  toward 
normal  within  24  hours.  (Author) 
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McLennan,  M.  A.  1959  A  DATA  SYSTEM  FOR  SELECTIVELY  MONITORING  PHYSIOLOGICAL 
SIGNALS 

In  Proceedings  of  the  Pilot  Clinic  on  the  Instrumentation  Requirements 
for  Human  Comfort  and  Survival  in  Space  Flight.  Ohio  State  University. 
Columbus.  Ohio.  October  26-27.  1959. 

(Foundation  for  Instrumentation  Education  and  Research,  New  York,  N.  Y., 
April  1960.)  Pp.  41-50. 

ABSTRACT:  The  "Viability  Monitor"  telemetry  system  for  selective  monitoring 
of  physiological  signals  is  described.  The  point  is  made  that  it  is  impractical 
to  extend  present  telemetry  practices  to  cover  long-term  physiological 
experiments  in  the  space  field  because  the  continuous  registry  of  all  signals 
become  too  cumbersome.  The  basic  principles  for  a  system  that  would  eliminate 
noninforma tive  signals  are  stated.  (Tufts) 
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McMichael,  H,  1961  INJURY  PATTERNS^ AS  SEEN  IN  MATERIAL  FROM  AIRCRAFT 
ACCIDENTS  AVAILABLE  AT  THE  ARMED  FORCES  INSTITUTE  OF  PATHOLOGY. 

(Paper,  Syraposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 

Naval  Air  Material  Center,  Philadelphia,  Penn.  June  14-15,  1961) 

ABSTRACT:  A  number  cf  patterns  of  injury  seen  in  material  from  aircraft  accidents 
are  described  and  interpreted  with  respect  to  the  probable  causative  forces 
producing  the  injuries.  The  injuries  commonly  seen  in  passengers  fatally  in¬ 
jured  in  commercial  airline  accidents  are  described  and  related  to  the  problem 
of  the  design  and  cie-down  of  passenger  seats.  The  "rocking  seat"  type  of 
aircraft  passenger  seat  is  described  as  a  possible  solution  to  the  seating 
problem.  A  number  of  other  injury  patterns  are  described,  including  visceral 
ruptures,  blast  induced  injury,  and  injuries  sustained  during  high  speed  ejection. 
The  use  of  the  study  of  traumatic  injury  in  reconstruction  the  sequence  of 
events  occurring  in  aircraft  accidents  is  illustrated. 
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McMichael,  A.  E.  &  A.  Graybiel  1963  RORSCHACH  INDICATIONS  OF  EMOTIONAL  IN¬ 
STABILITY  AND  SUSCEPTIBILITY  TO  MOTION  SICKNESS. 

Paper:  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 
Hilton  Hotel,  Los  Angeles,  Calif.,  April  28  -  May  2,  1963. 

ABSTRACT:  Almost  all  studies  of  motion  sickness  have  referred  to  "underlying 
personality  factors"  but  have  not  included  such  factors  in  the  variables  studied. 
The  present  study  investigates  relationships  between  aspects  of  personality, 
as  measured  by  the  Rorschach  test,  and  susceptibility  to  experimentally  indiced 
motion  sickness. 

Eleven  volunteer  normal  subjects  were  administered  a  battery  of  psychological 
tests,  of  which  one  was  the  Rorschach,  prior  to  their  exposure  to  four  experi¬ 
mental  coniditions  designed  to  induce  motion  sickness.  These  experimental  condi¬ 
tions  included  exposure  to:  aerial  acrobatics;  going  to  sea  in  a  power  boat;  a 
Slow  Rotating  Room;  experiencing  zero  G.  An  overall  rating  on  susceptibility 
to  motion  sickness  was  also  made  by  another  experimenter  as  a  composite  of  these 
four  criterion  conditions. 

Five  composite  dimensions  of  the  Rorschach  test  (Bech)  were  correlated  to  the 
results  of  each  of  the  five  criteria.  These  dimensions  were:  drive,  dependency; 
rigidity;  anxiety;  impulsivity.  The  resulting  rank  order  correlations  are 
presented  and  discussed  in  light  of  the  previous  findings. 
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McNally,  W.  J.,  &  E.  A.  Stuart  1942  PHYSIOLOGY  OF  THE  LABYRINTH  REVIEWED  IN 
RELATION  TO  SEASICKNESS  AND  OTHER  FORMS  OF  MOTION  SICKNESS.  War  Med.  2:683 
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McNally,  W.  J.  1947  THE  PHYSIOLOGY  OF  THE  VESTIBULAR  MECHANISM  IN  RELATION 
TO  VERTIGO.  Ann.  Otol.  Rhlnol.  &  Larvngol.  56:514-533 
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McNally,  W.  J.  &  E.  A.  Stuart  1955  AN  ADDITIONAL  FIVE-YEAR  REVIEW  OF  SOME 
CASES  CF  VERTIGO  REPORTED  IN  1949. 

Ann.  Otol.  Rhln.  &  Larvne.  64:519-536,  June  1955. 
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McNey,  Thc-.as  John  1960  THE  ELECTROENCEPHALOGRAM  DURING  POSITIVE  ACCELERATION. 
(Master's  Thesis:  University  of  Southern  California,  Los  Angeles) 

ASTIA  AD-244  235;  June  1960 

ABSTRACT:  The  present  investigation  permits  the  following  conclusions  concerning 
the  relationship  between  the  EEG  and  the  clinical  state  of  the  individual  exposed 
to  positive  acceleration:  (1)  careful  study  of  electrical,  electrode  and  muscle 
artifact  is  necessary  in  order  to  evaluate  properly  the  electrical  activity 
recorded  in  the  centrifuge  environment;  (2)  given  a  prominent  and  particular 
form  of  alpha  wave  activity,  it  is  possible  to  evoke  an  alpha  wave  response  during 
blackout  which  may  constitute  an  objective  measure  of  blackout;  and  (3)  Individual 
differences,  both  in  the  resting  EEG  and  in  the  EEG  recorded  during  acceleration 
stress,  make  it  difficult  to  reach  general  conclu. ions  concerning  the  recorded 
electrical  activity  and  the  state  of  consciousness  in  the  individual.  (AUTHOR) 
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McNulty,  C.  F.  1962  SIMULATION  TECHNIQUEr  FOR  SPACECREW  TRAINING,  STATE-OF- 
THE-ART  REVIEW  (6570th  Aerospace  Medical  Research  Laboratories,  Wright- 
Patterson  AFB,  Ohio)  MRL-TDR-62-32 ;  ASTIA  AD-233  343;  April  1962 


ABSTRACT:  The  capabilities  of  the  existing  simulation  technology  are  discussed 
and  various  government  and  industrial  programs  for  the  development  of  new  techni¬ 
ques  required  for  spacecrew  training  are  described.  These  techniques  are  divided 
into  categories  and  discussed  in  generalities  and  specifics.  The  category  m.ost 
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basic  to  the  siniulation  of  a  system  is  the  development  of  a  suitable  set  of  math¬ 
ematical  models  for  expressing  its  characteristics  to  the  degree  required.  Exist¬ 
ing  equation  techniques  are  based  upon  simplifications  that  are  not  valid  for 
future  type  vehicles.  Classical  equations,  althougn  not  complete,  are  too  complex 
to  be  practical  for  complete  simulation.  Programs  are  discussed  for  the  develop¬ 
ment  of  new  coordinate  schemes  and  generalized  aero-dynamic  and  motion  equations. 
The  application  of  special  and  general  purpose  analog  and  digital  computers  to 
simulation  problems  are  discussed,  and  the  development  of  a  real-time  digital  com¬ 
puter  and  hybrid  analog-digital  computers,  which  appear  most  promising  for  future 
simulation,  is  reviewed.  The  requirements  for  visual  capabilities  in  future 
training  simulation  are  presented.  (AUTHOR) 
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McNutt,  D.  C.,  S.  N.  Morrill,  A.  B.  Headley,  &  H.  W.  Ades  1963  THE  ELECTRO- 
ENCEPHALCCRAPIIIC  FINDINGS  IN  PASSENGERS  DURING  ACROBATIC  FLIGHT.  Aerospace 
Medicine  34(3) : 218-32 1 ,  March  1963 


ABSTRACT:  Three  groups,  namely,  experienced,  inexperienced  and  "clinical  referrals 
were  studied  while  undergoing  similar  acrobatic  sequence ^  The  EEG,  ECG,  and 
moving  pictures  were  recorded.  Approximately  fifty  per  cent  of  the  "clinical" 
group  were  activated  by  this  sequence,  whereas  only  five  per  cent  and  fifteen  per 
cent  of  the  other  groups  were.  Unconsciousness  was  accompanied  by  high  voltage 
slow  waves.  These  were  most  frequently  found  during  a  loop  maneuver.  The  spiking 
and  other  phenomena  normally  correlated  with  epilepsy  were  not  seen  in  any  of  these 
records . 

From  these  findings  it  is  concluded  that  the  airborne  recording  of  the  encephalo¬ 
gram  has  a  definite  place, in  the  workup  of  aviators  who  have  had  some  incident  of 
unconsciousness.  It  wotild  also  be  of  value  as  a  baseline,  and  as  an  aid  in 
selection  of  a  small  group  of  astronauts  such  as  prior  to  space  flight.  (AUTHOR) 
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McPherson,  A.  E.  1952  THE  MEASUREMENT,  OF  FORCES  ACTING  ON  A  PILOT  DURING 
,  CRASH  LANDING. 

Proc.  Soc.  Exper.  Stress  Analysis  9(2) : 159- 162. 

ABSTRACT:  Instrumentation  is  described  for  the  purpose  of  measuring  the 
deceleratory  forces  to  which  a  pilot  is  exposed  during  crash  landing.  As  the 
commonly  used  decelerometers  were  inadequate  for  this  purpose,  two  forms  of  a 
"crash  dynamometer"  were  developed  using  the  deformation  of  metal  rings  as  a 
measure  of  acceleratory  forces. 
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McPherson,  i.E.  1948  THE  MEASUREMENT  OF  FORCES  ACTING  ON  PILOT  DURING  CRASH 
LANDING 

In;  Marcus,  Henri  et  al.  Shock  flni  Vibration  Bulletin  1,  Naval  Research 
Lab.  Ret)t.  No.  S-3229,  pp.  59-63.  ASTIA  ATI  75  153 

ABSTRACT:  This  paper  describes  the  development  of  a  dynamometer  for  recording 
the  maximum  loads  reached  In  a  pilot's  lapstrap  and  shoulder  harness  during  a 
crash  landing.  The  work  Is  sponsored  by  the  Airborne  Division  of  the  Bureau 
of  Aeronautics  as  part  of  their  program  to  determine  the  , force  acting  on  pilot 
restraining  harness  during  a  crash. 
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McRuer,  D.  T. .  I.  L.  Askenas,  &  E.  S.  Krendel  1958  A  POSITIVE  APPROACH  TO 
MAN'S  ROLE  IN  SPACE.  (Systems  Technology  Inc.,  Inglewood,  Calii.) 

28  Nov.  1958 
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McShera,  J.  T.  &  J.  W.  Keyes  1961  WIND-TUNNEL  INVESTIGATION  OF  A  BALLOON 
AS  A  TOWED  DECELERATOR  AT  MACH  NUMBERS  FROM  1.47  to  2.50. 

(National  Aeronautics  and  Space  Administration,  Washington,  D.  C.) 

NASA  TN  D-919,  Aug.  1961.  ASTIA  AD  261  700. 

ABSTRACT:  A  wind-tunnel  investigation  has  been  conducted  to  study  the  character¬ 
istics  of  a  towed  spherical  balloon  as  a  drag  device  at  Mach  numbers  from  1.4 
to  2.50  Reynolds  numbers  from  0.36  times  10  to  the  6th  power  to  1.0  times  10 
to  the  6th  power,  and  angles  of  attack  from  -15  to  15  degrees.  Towed  spherical 
balloons  were  found  to  be  stable  at  srpersonci  speeds.  The  drag  coefficient  of 
the  balloon  is  reduced  by  the  presence  of  a  tow  cable  and  a  further  reduction 
occurs  with  the  addition  of  a  payload.  The  balloon  inflation  pressure  required 
to  maintain  an  almost  spherical  shape  is  about  equal  to  the  free-stream  dynamic 
pressure.  Measured  pressure  and  temperature  distribution  around  the  balloon 
alone  were  in  fair  agreement  with  predicted  values.  There  was  a  pronounced 
decrease  In  the  pressure  coefficients  on  the  balloon  when  attached  to  a  tow 
cable  behind  a  pay  load.  (Author) 
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McShera,  J.  T.,  Jr.  1963  AERODYNAMIC  DRAG  AlH)  STABILITY  CHARACTERISTICS  OF 
TOWED  INFLATABLE  DECELERAIORS  AT  SUPERSONIC  SPEEDS.  (National  Aeronautics 
&  Space  Administration,  Langley  Research  Ctr.,  Langley  Station,  Va.) 

NASA  TN  D-1601;  N63-13716;  Mar.  1963 


ABSTRACT:  A  wind-tunnel  investigation  has  been  conducted  to  study  the  possibility 
of  inflating  balloon  and  cone  devices  to  give  the  same  drag  and  stability  charac¬ 
teristics  as  their  solid  counterparts  over  the  Mach  number  range  from  2.00  to 


4.65.  The  results  include  some  effects  of  Mach  number,  tow-cable  length,  and 
inlet  configurations  on  the  drag  and  stability  of  these  inflatable  decelerators . 
Both  the  closed  pressure-inflatable  and  self-inflatable  (ram-air)  decelerator 
configurations  were  fully  inflated  and  had  approximately  the  same  drag  and 
stability  as  their  solid  counterparts.  The  decelerator  exhibits  excellent  sta¬ 
bility  in  the  supersonic  wake  region.  The  drag  reaches  a  maximum  and  has  little 
change  with  increases  in  tow-cable  length  when  the  decelerator  reaches  the  super 
sonic  wake  region.  (AUTHOR) 
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McSurely,  A.  1952  GbOD  SEATING  ENGINEERING  SAVES  LIVES 

Aviation  Week.  24  Nov.  1952. 


ABSTRACT:  The  importance  of  seat  design  cind  construction  is  exemplified  by 
the  analysis  of  an  airplane  crash  involving  a  Convair  240  (in  Flushing  Bay 
near  La  Guardia  Airport,  New  York,  on  January  14,  1952).  The  plane  ditched 
in  15  ft.  of  water  at  a  speed  of  about  135  mph . ,  and  a  normal  rate  of  descent 
of  about  500  ft  per  minute.  Peak  decelerations  in  the  range  of  10  to  15  g 
were  absorbed  by  hull  and  wings.  Failure  of  some  seat  anchorages  indicated 
that  standard  load  specifications  of  6  g  forward,  6.6  g  downward,  and  1.5  g 
sideways  were  exceeded.  Still,  no  major  injuries  were  incurred  by  the  pass¬ 
engers  due  to  the  resilient  structure  of  seat  backs  and  the  firm  anchorage 
of  the  seats.  The  following  improvements  are  recommended:  (1)  seats  which 
will  stand  15  g  loads;  (2)  seat  backs  of  ductile  metal  that  will  cushion  body 
or  head  shock;  (3)  firm  anchoring  of  passengers  to  their  seats  with  snugly 
tightened  3000-lb.  load  seat  belts. 


M 
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Kauk«,  C.  A.  1943  REPORTS  OF  IB  COIMTTEE  OH  AVUTIOH  MEDICINE,  NATIONAL 
iiSEARCH  COUNCIL,  ON  RADIAL  ACCELERATION  AND  ITS  EFFECT  ON  THE  HUMAN  AMD 
4nMAL  ORGANISM.  (Wright  Field)  Mok)  RepC.  EHG-M>49-696>36;  8  Apr.  1943 

AB8118CT:  Report  end  eunury  of  the  third  aeeting  of  the  eubcoMattee  on  eccel- 
•ratloa,  GAM-RIC,  Washington,  0.  C.,  29  March  1943. 
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Maaeke,  C.A.  1943  CONFERENCE  ON  ACCELERATION  AT  THE  MONTREAL  NEUROLOGICAL 
INSTTTOTE.  (USAAF,  AMC,  Aero  Med.  Ub.,  Wright  FUld,  Ohio) 

SMG-49>696-4B,  14  June  1943. 


iCT:  Animal  reeults  obtained  to  date  Here  reviewed  by  meana  of  conferences, 
n  reports,  graphs  and  other  illustrations;  the  most  pertinent  of  which  are 
iced  below. 

.  The  normal  cardiac  respou«e  during  xadlal  acceleration  is  a  tachycardia 
eded  by  a  bradycardia  on  removal  of  the  "g“,  provided  no  aoti-''g''  protec- 
s  employed.  Failure  to  obtain  a  tachycardia  indicates  poor  or  depressed 
c  reflexes  and  as  such  is  a  grave  sign.  However,  a  bradycardia  is  often 
t  invariably  seen  during  exposure  to  "g"  with  protection.  The  situation 
ered  here  in  the  sense  that  the  form  of  the  electrocardiogram  is  the  best 
of  the  subject's  cardiac  condition.  It  was  suggested  that  the  Wright  Field 
continue  electrocardiographic  studies  and  employ  a  leg  reference  electrode 
ition  to  the  chest  lead  now  used.  This  lead  can  be  used  successfully  only 
se  subjects  who  can  attain  a  satisfactory  degree  of  muscular  relaxation 
exposed  to  "g”. 

b..  The  results  of  animal  experimantation  indicate  that  ',^hysiological  events 
iBMiidlately  following  "g"  exposure  are  as  significant  as  results  obtained  during 

radul  acceleration.  Furthermore,  these  events  vary  with  the  duration  of  the 
"g "I  exposure.  The  important  indices  include  changes  in  blood  pressure,  in 
electrocardiogram,  in  electroencephalogram,  and  in  respiration.  Therefore, 

It  Mpears  necessary  to  make  all  centrifuge  studies  conform  in  time  relation* 
ship  to  fli^t  maneuvers.  Wright  Field  centrifuge  studies  axe  so  designed. 


Haaske,  C.  A.,  G.  A:  Hallenbeck,  &  E.  E.  Martin  1944  EVALUATION  OF  ANTI-"G" 

SUITS.  (Wright  Field)  Rapt.  No.  4;  Eng-49-696-51D;  CAM  No .  348;  10  June  1944 

ABSTRACT:  The  efficacy  of  a  single  pressure  pneumatic  suit  (G-2)  was  compared 
with  that  of  a  gradient  pressure  suit  (g-1)  with  a  view  to  lightening  and  simpli¬ 
fying  anti-"g"  protection.  The  G-1  suit  plus  oil  filter  and  valve  weighs  15.5  lbs 
the  G-2  assembly  weighs  8.5  lbs. 

In  the  G-2  the  oil  filter  has  been  removed  and  the'  abdominal  bladder  simplified. 

It  is  pressurized  at  1  psi/"g"  for  values  of  "g"  over  2,  There  are  one  abdominal, 

2  calf,  and  2  thigh  bladders.  Air  is  metered  to  the  suit  by  a  2  mit  single 
pressure  "g"  activated  valve.  Pressure  source  is  the  positive  pn-.ssure  side  of 
the  B-12  vacuum  instrument  pump  rotating  at  3,000  rpm  and  working  on  -5  inches 
Hg  intake . 

Twenty  experienced  subjects  who  tested  the  G-2  by  10  second  exposures  on  the  cen¬ 
trifuge  obtained  an  average  protection  of  1.2  "g"  against  visual  dimming  and  peri¬ 
pheral  light  loss  and  of  1.9  "g"  against  blackout.  This  compares  favorably  with 
the  performance  of  the  G-1  sxiit . 
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Maaske,  C.  A.,  A.  L.  Roach,  E.  E.  Martin  &  G.  L.  Maison  1944  EVALUATION  OF 
ANTl-G  SUITS. 

(USAAF,  AMC,  Wright  Field,  Ohio)  TSEAL-3-696-51-F;  Rept.  No.  6;  16  Nov. 

1944, 

ABSTRACT:  (a)  Tests  have  been  made  on  the  Wright  Field  centrifuge  of  efficacy 
of  the  G-3  (cutaway)  and  G-4  (coverall)  anti-"g"  suits.  Eleven  subjects  tested 
the  G-3,  10  subjects  the  G-4.  Protection  was  determined  relaxed  with  maximum 
"g”  lasting  10  seconds. 

(b)  Protection  offered  was  as  follows: 

Graying  . . . ..1.0  "g”  1.0  "g" 

Peripheral  light  loss .  1.05"g"  1.14"g" 

Blackout . . '.  1.26  "g"  0.9  "g’’ 

(c)  The  G-3  is  pressurized  at  0.86  psl  per  "g"  in  maneuvers  exceeding  2 
"g".  The  G-4  is  pressurized  at  0.88  psi/"g”.  The  slightly  greater  protection 
against  blackout  offered  by  the  G-3  is  though  to  be  due  to  the  better  fit  obtain¬ 
ed  with  adjustable  lacings,  which  are  not  incorporated  In  the  G-4. 

(d)  The  G-3  has  been  reported  to  offer  2  "g"  protection  in  planes,  quite 
adequate  for  the  aircraft  now  being  flown. 
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Maaske,  C.  A.,  G.  L.  Maison,  &  G.  A.  Hallenbeck  1945  PATTERN  OF  HUMAN  CARDIAC 
RESPONSE  TO  CENTRIFUGAL  FORCE.  Abstract:  Federation  Proceedings  4(1): 48, 
March  1945 

ABSTRACT:  Man  is  admirably  adapted  for  life  on  a  planet  where  the  normal  force 
of  gravity  is  as  it  is  on  earth.  If  he  is  seated,  his  circulatory  system  is 
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adequate  in  most  cases  to  maintain  his  sensorium  alert  at  three  times  normal 
gravity.  The  primary  mechanism  by  which  this  is  accomplished  seems  to  be 
increased  cardiac  rate. 

Centrifugal  force  has  been  used  to  simulate  multiplication  of  normal  gravity. 

At  the  highest  force  level  which  over  a  ten  second  exposure  did  not  produce 
visual  changes  the  average  increase  in  cardiac  rate  in  47  subjects  was  27.42 
per  minute  with  a  range  from  13  to  47.  At  force  levelf  which  abolished  peripheral 
vision  heart  rate  rose  (average)  31.65  p“r  minute  (range  3  to  53)  in  47  subjects. 
When  force  was  adequate  to  abolish  central  vision  cardiac  rate  rose  34.11  per 
minute  average  (range  14  to  66)  in  44  subjects.  When  the  force  is  rapidly 
withdrawn  at  the  end  of  the  10  seconds  a  bradycardia  is  the  rule  with  strong 
"vagal"  beats.  On  the  other  hand  continuance  of  these  force  levels  beyond  10 
seconds  permits  recovery  of  symproma  without  accompanying  further  rise  of  cardiac 
rate. 
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Maaske,  C.  A.  1945  THE  HOURLY  VARIATION  OF  HUMAN  "G"  TOLERANCE  AND  THE  EFFECT 
OF  BENZEDRINE  MEDICATION. 

(USAAF  Air  Tech.  Serv.  Com.,  Aero  Med.  Lab.,  Wright  Field,  Ohio)  Memo  Rept. 
TSEAL  3-696-4F,  18  Sept.  1945. 

ABSTRACT;  Determination  that  repeated  exposures  of  (10  seconds  duration  each) 
to  radial  acceleration  throughout  the  course  of  eight  hours  has  no  appriciable 
effect  on  the  subjects 's  'g'  tolerance,  and  that  a  single  oral  dose  of  10  mgm. 
benzedrine  sulfate  did  not  cause  a  significant  change  in  "g"  tolerance  of  any 
subjects  studies. 
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Maaske,  C.  A.  1946  HUMAN  TOLERANCE  TO  CENTRIFUGAL  FORCE  REPEATED  HOURLY 
THROUGHOUT  THE  DAY 
Federation  Proceedings  5:68. 

ABSTRACT:  Following  repeated  exposures  to  high  radial  accelerations,  either  in 
a  human  testing  centrifuge  or  in  aircraft,  some  personnel  may  complain  of  varying 
degrees  of  fatigue  (subjective).  To  determine  whether  such  repeated  physiologic 
stresses  had  any  effect  upon  the  int’ividuals  G-tolerance  per  se;  8  young  men, 
who  had  a  known  G-tolerance  history  of  many  months,  were  given  complete  G- toler¬ 
ance  assays  at  intervals  of  45  minutes  to  an  hour  throughout  the  normal  working 
day  on  the  Air  Technical  Service  Command  human  testing  centrifuge.  This  series 
of  assays  also  served  as  a  control  in  a  benzedrine  medication  study. 
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The  standard  AAF  technique  was  used  to  determine  the  highest  acceleration  tolerat 
ed  with  retention  of  clear  vision  in  a  ten  second  interval.  Likewise  the  lowest 
accelerations  which  produced  dimming,  narrowing  and  complete  lo?s  of  vision 
(blackout),  and  in  some  cases  loss  of  consciousness  were  determined  in  ten  second 
exposures. 

Complete  abolition  of  vision  was  lost  at  48  Grams  with  a  range  from  3.6  to  7.2. 
There  was  no  significant  difference  in  any  of  the  values  for  the  various  symptom 
levels  either  individually  dr  collectively  throughout  the  series  of  repeated 
hourly  exposures  for  an  entire  day. 
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Mackte,  R.  R.,  L.  Morehouse,  &  D.  A.  Clegg  1956  MEASUREMENT  OF  FORCES  AFFECT¬ 
ING  Hl^N  BODIES  IN  AIRCRAFT  ACCIDENTS.  (Human  Factors  Research,  Inc., 

Los  Angeles,  Calif.)  Contract  Nonr-152700,  Rept.  No.  TR-2,  Feb.  1956. 

ASTIA  AD  93  351 

ABSTRACT:  A  study  has  been  conducted  to  develop  a  method  for  recording  decelera¬ 
tion  forces  in  airplane  crashes.  To  do  this,  accelerometers  were  placed  in  drone 
aircraft  used  by  the  Navy  for  missile  evaluation.  The  accelerometers,  which  are 
self-actuating',  were  mounted  in  the  seats  of  drone  aircraft  immediately  prior  to 
take-off.'  The  accelerometer  design  is  such  that  upon  being  stimulated  with  a  force 
of  8  g  or  more,  the  accelerometer  starts,  and  continued  recording  the  pattern  of 
forces  for  a  period  of  8  seconds.  In  this  manner  it  was  possible  to  obtain  a 
■record  of  both  the  magnitude  and  the  pattern  of  g  forces  with  respect  to  time, 
for  the  duration  of  the  crash. 

This  report  presents  the  findings  of  two  airplane  crashes  which  were  similar  in 
nature.  Roth  airplanes  crashed  during  landing  striking  the  runway  nose  down,  at 
approximately  the  same  angle.  The  severity  of  the  two  crashes  differed  somewhat, 
but  in  the  main,  they  were  the  same  kind  cf. crash.  This  report  contains  the 
results  of  the  crashes,  the  summary  of  accelerometers  records  and  recommendations 
for  future  research.  (CARI) 
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Maciolek,  J.  A.  1955  CIRCULATORY  REFLEX  ACTIVITY  AS  A  G-PROTECTIVE 

DEVICE.  (Aero  Medical  Lab.,  Wright  Air  Development  Center,  Wright- 
Pa t ter son  AFB,  Ohio)  Report  No .  WCRD-55-1 .  Jan,  1955.  ASTIA  AD 
75  056. 

ABSTRACT:  The  response  on  the  human  centrifuge  of  7  seated  subjects  to 
positive  accelerations  of  normal  rapid  onset  (1  g/sec)  was  compared  with 
their  tolerance  in  runs  having  0.07  to  0.1  g/sec  rate  of  onset.  The 
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approximate  blackout  threshold  of  the  group  was  3.7  g  for  the  standard 
runs.  Tlie  runs  of  slow  onset  attained  6.2  g  before  equivalent  symptoms 
occurred.  The  2.5  g  difference  in  symptom  lavel  is  a  measure  of  the 
response  of  the  various  hemostatic  mechanisms  tending  to  sustain  blood 
pressure  in  man  exposed  to  a  gravitational  stress  which  is  acting  from 
head  to  foot.  The  technique  seems  to  be  a  simple  and  practical  method 
of  evaluating  the  activity  of  the  protective  reflexes  in  different 
persons  and  in  the  same  person  under  varying  conditions. 
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Mackie,  R.R.,  L.  Morehouse.  D.A.  Clegg  1956  A  STUDY  OF  THE  CRASHES  DURING  lANDlSi 
OF  TWO  INSTRUMENTED  F6F  DRONE  AIRCRAFT  (Human  Factors  Research',  Incorporated 
Los  Angeles,  California)  February  1956,  ASTIA  AD-93352 

ABSTRACT:  A  study  has  been  conducted  to  develop  a  method  for  recording  deceleration 
forces  in  airplane  crashes.  To  do  this,  accelerometers  were  placed  in  drone  air¬ 
craft  used  by  the  Navy  for  missile  evaluation.  The  accelerometers,  which  are  self 
actuating,  were  mounted  in  the  seats  of  drone  aircraft  immediately  prior  to  take¬ 
off.  The  accelerometer  design  is  such  that  upon  being  stimulated  with  a  force  of 
8  g  or  more,  the  accelerometer  starts,  and  continues  recording  the  pattern  of 
forces  for  a  period  of  8  seconds.  In  this  manner  it  was  possible  to  obtain  a 
record  of  both  the  magnitude  and  the  pattern  of  g  forces  with  respect  to  time, 
for  the  duration  of  the  crash. 

This  report  presents  the  findings  of  two  airplane  crashes  which  were  similar  in 
nature.  Both  airplanes  crashed  during  landing,  striking  the  runway  nose  down,  at 
approximately  the  same  angle.  The  severity  of  the  two  crashes  differed  somewhat, 
but  in  the  main,  they  were  the  same  kind  of  crash.  The  principal  findings  and 
summary  of  accelerometer  records  are  presented  in  this  report. 
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Mackworth.  N.H.  1950  RESEARCHES  ON  Tlffi  MEASUREMENT  OF  HUMAN  PERFORMANCE. 
(His  Majesty's  Stationery  Office,  London)  Med.  Res.  Council,  Special 
Rep.  Ser.  No.  268. 
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Macrae ,  D . 
CASES. 


I960  THE  NEUROLOGIC  ASPECTS  OF  VERTIGO:  ANALYSIS  OF  400 
Calif  Med.  92:255-9,  April  1960 
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Madson.  R.  A.  1957  HIGH  ALTITUDE  BALLOON  DUMMY  DROPS.  PART  I.  THE  UN¬ 
STABILIZED  DUMMY  DROPS. 

(Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio)  WADD  TR 
57-477.  ASTIA  AD  130  965 

ABSTRACT:  The  characteristics  of  instrumented  dummies  carried  aloft  to  pre¬ 
determined  altitudes  were  studied  during  the  free  fall  in  unstabilized  situa¬ 
tions.  These  dummies  were  observed  to  assume  an  attitude  permitting  spins  about 
a  transverse  axis,  and  the  angular  velocities  recorded  on  accelerometers  exceeded 
rates  compatible  with  human  tolerance.  This  study  Justifies  further  tests  to 
develop  a  method  of  stabilizing  a  man  descending  from  high  altitudes. 
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Madson,  R.A.  1961  HIGH  ALTITUDE  BALLOON  DUMMY  DROPS.  II.  THE 

STABILIZED  DUMMY  DROPS.  (Aerospace  Medical  Lab.,  Wright-Patterson 
AFB,  Ohio)  WADC  TR  57-477,  Aug.  1961.  ASTiA  AD  270  880. 


ABSTRACT:  A  study  was  conducted  to  develop  a  means  of  eliminating  body 
tumbling,  spinning,  and  rotation  which  are  inherent  in  a  long  free-fall  from 
extremely  high  altitude.  Dummy  men,  wearing  seat -style  instrument  kits  and 
stabilization  parachute  assemblies,  were  carried  to  altitudes  between  30,000 
and  98,000  feet.  They  were  released  from  the  balloons  by  radio -command,  and 
the  instrument  kits  recorded  effectiveness  of  the  parachutes  and  movements  of 
the  dummies.  The  tests  proved  that  an  effective  means  of  stability  could  be 
provided  and  that  live  jumps  could  be  made  safely  from  high  altitude  with  the 
parachute  developed  during  this  program.  (Author) 
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Maekawa,  M.  et  al.  EXPERIMENTAL  STUDY  ON  AVIATION  MEDICINE.  II.  ACCELERATION. 
Kokuigaku .  2:149,  1944. 


ABSTRACT:  Electrocardiogram  for  fur  seal  during  receiving  positive  6  G  for  10 
to  30  seconds.  Pulse  rate  increasing,  augmentation  of  P  wave  and  depressed 
ST  segment  was  observed.  The  compression  of  abdomen  by  appropriate  band  diminish¬ 
ed  the  findings . 
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Maher,  P.  J.,  Jr.  19A8  HUMVN  TOLERANCE  TO  NEGATIVE  G  IN  AIRCRAFT. 

(Air  Materiel  Command,  Wright-Patt<irson  AFB,  Ohio)  MCREXD  695-69B,  19 
April  19A8.  ASTIA  AD  126  361;  ASTIA  ATI  26  A77. 

ABSTRACT:  Subjective  sensations  in  humans  resulting  from  exposures  to  negative 
accelerations  up  to  3.6  g  of  7  sec  duration  in  A-2A  aircraft  are  described.  A 
AS  degree  to  50  degree  dive  was  started  from  11,000  ft.  and  sustained  until  a 
speed  of  from  360  to  380  mph  was  reached  (6000  -  7000  ft);  the  aircraft  was  then 
leveled  out,  inverted,  and  abrupt  forward  pressure  applied  to  the  stick,  causing 
the  aircraft  to  climb  vertically.  Each  subject  was  exposed  to  at  least  5 
negative  runs  and  as  high  as  17  runs.  The  discomfort  experienced  in  the  aircraft 
was  similar  to  or  less  than  experienced  on  the  centrifuge.  The  phenomenon 
known  as  "red-out"  was  not  observed.  It  was  demonstrated  that  a  human  subject 
may  safely  tolerate  3.6  negative  g  for  7  sec.  (ASTIA) 
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Maier,  E.  19A3  LATERAL  STRESSES  ON  AIRCRAFT  UNDERCARRIAGES. 
(Lilienthal  Gesellschaf t.  Rept.  No.  169,  19A3,  pp.  19-27) 
RAE  Translation  No.  277. 
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Main,  R.  J.  ,  1937  ALTERATIONS  OF  ALVEOLAR  CO2  IN  MAN  ACCOMPANYING  POSTURAL 

CHANGE.  Amer.  J.  Physiol.  118:A35-AA0 
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Mains,  R.M,  1961  STRUCTURAL  RESPONSE  TO  DYNAMIC  LOAD. 

In :  Shock,  Vibration  and  Associated  Environment  Bulletin  No.  30 
(Office  of  the  Secretary  of  Defense,  Washington,  D.C.,  January  1962) 
pp.  66-8A,  ASTIA  AD  273  514 


ABSTRACT:  This  paper  represents  an  attempt  to  generalize  the  problem  of  calcu¬ 
lating  responses  to  random  vibration  and  shock  into  a  set  of  simple  principles, 
which  are  sufficient  to  produce  numerical  solutions  to  practical  problems. 


Within  the  limitations  of  superposition  and  linearity,  there  are  no  restrictions 
on  the  recipes  given  so  that  the  methods  are  general.  The  use  of  a  digital 
computer  with  narrow  frequency  or  time  intervals  leads  to  solutions  as  precise 
as  desired,  yet  the  numerical  summations  can  be  done  by  slide  rule  or  hand 
computer  and  still  give  acceptable  results.  The  related  subjects  of  load 
definition  and  damage  evaluation  are  discussed, so  that  the  prediction  of  structu¬ 
ral  response  is  placed  in  a  proper  frame  of  reference. 


3,390 


Maison,  G.  L.  1943  CONFERENCES  AND  TESTS  AT  THE  CENTRIFUGE  OF  THE  li^YO  AERO 
ISDICAL  UNIT. 

(USAAF,  AKC,  Wright  Field,  Ohio)  ENG-49-660- lly ,  24  April  1943. 

ABSTRACT:  Report  of  conference  held  by  Army  representatives,  Mayo  Clinic  group, 
and  suit  manufacturers.  The  difference  between  types  of  acceleration  encounter¬ 
ed  in  centrifuges  and  jplanes  is  explained. 
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Maison,  G.  L.,  C.  A.  Maaske,  &  E.  E.  Martin  1943  DESCRIPTION  OF  THE  MATERIEL 
COMMAND  HUMAN  CENTRIFUGE,  TECHNIQUES  EMPLOYED  THEREWITH  AND  RESULTS  OF 
STUDIES  OF  NORMAL  G-TOLERANCE  OF  HUMAN  SUBJECTS.  (Wright  Field,  Dayton, 
Ohio)  Rept.  No.  ENG-49-696-4D,  11  Oct.  1943 

ABSTRACT:  (a)  The  Wright  Field  centrifuge,  which  was  placed  in  operation  15 

March  1943,  is  driven  by  a  180  HP  motor  driven  in  turn  by  a  250  HP  AC-DC  motor 
generator  set.  Automatic  control  is  provided  by  a  photoelectric  scanning  device. 
The  safety  factor  is  3,  and  failure  of  any  part  of  the  driving  mechanism  or  open¬ 
ing  of  the  doors  to  the  centrifuge  room  automatically  stops  the  centrifuge.  The 
system  of  signal  lights  and  the  recording  mechanism  are  described. 

(b)  Standard  operating  procedure  is  given.  For  10  second  exposures  the  following 
average  thresholds  have  been  determined  in  772  centrifuge  runs  on  35  normal 


subjects: 

Clear  vision 

4.0  "g" 

PLL 

4.5  "g" 

Blackout 

5.0  "g" 
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Maison,  G.  L.  &  E.  E.  Martin  1943  HUMAN  PTCK-UP. 

(USAF,  AMC,  Wright  Field,  Ohio)  ENG-49-696-53,  8  October  1943. 
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Halson,  G.  L. ,  C.  A.  Maaske,  G.  A.  Hallenbeck  &  E.  E.  Martin  1943  THE  EFFECT 
OF  TAPING  THE  BODY  ON  "G"  TOLERANCE  IN  MAN. 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D. 
C.)  CAM  Rept.  No.  204;  29  Sept.  1943. 

ABSTRACT:  It  has  been  reported  that  Japanese  pilots  sometimes  tape  their  bodies 
,  to  Increase  their  "g"  tolerance.  In  416  10-second  centrifuge  .trials  on  18 
subjects,  taping  the  body  with  2  and  4  Inch  Ace  bandage  from  the  ankles  to  the 
xiphoid  process  and  from  the  axillae  to  the  wrists  gave  the  following  protection: 

Clear  vision .  0.8  "g" 

Grayout . .  0.5  "g” 

Peripheral  light  loss  . .  1.2  ''g'* 

Blackout  .  1.1. "g" 

Unavoidable  variations  In  tightness  of  bandages  produce  very  variable  results. 

The  process  Is  exceedingly  uncomfortable  and  time  consuming  and  is  not  considered 
practical. 
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Maison,  G.L.  1944  EVALUATION  OF  ANTI-G  SUITS. 

(USAF,  AMC,  Wright  Field,  Ohio)  Rept.  No.  3,  ENG-49-696-51C, 

CAM  No.  309,  18  April  1944. 

ABSTRACT:  A  total  of  22  Berger  Bros  pneumatic  gradient . pressure  suits  and  22 
hydraulic  Franks  flying  suits  were  flight  tested  by  26  pilots  of  the  9th  Air 
Force  in  P-47  and  P-51  aircraft.  Complete  visual  protection  was  obtained  with 
both  suits . 

Eighty  per  cent  of  the  pilots  thought  anti-''g"  protection  desirable  in  P-51 
aircraft  but  only  about  40  per  cent  thought  it  necessary  in  P-47's,  probably 
because  the  latter  planes  are  less  maneuverable.  Protection  was  especially 
desired  for  combat  flying. 

Of  the  17  pilots  who  tested  both  types  of  suit,  11  preferred  the  GPS,  one  the 
FFS,  and  5  had  no  preference.  The  GPS  was  preferred  because  it  is  lighter, 
less  cumbersome,  can  be  worn  over  ordinary  clothing,  fitting  is  less  critical, 
and  it  does  not  need  to  be  serviced  with  water  prior  to  take  off. 
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Maison,  G.  L.  1944  REPORT  TO  THE  AIR  SURGEON  ON  STATUS  OF  ANTI-G  DEVICES 
AS  OF  25  March  1944. 

(Wright  Field,  Ohio) 

ABSTRACT:  Simplification  of  the  diree  pressure  GPS  suit  (G-1)  Into  the  one 
pressure  (G-2)  suit  is  reported.  Service  tests  In  the  ETO  have  been  performed 
and  are  reported. 
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JUtfon,  G.  L.,  &  C.  A.  Maaske  1944  EVALUATION  OF  ANTI-G  SUITS.  REPORT  NO.  5 
(TO  REPORT  THE  STATUS  OF  ANTI-’'G"  DEVICES  FOR  FIGHTER  PLANES  IN  T^ffi  VARIOUS 
THEATERS).  (Wright  Field)  Eng-49-696-51E-l;  11  Aug.  1944 

ABSTRACT:  Tvo  models  of  the  anti-"g"  suit  have  been  shown  to  be  necessary,  a  cut¬ 
out  suit  (G-3)  consisting  only  of  the  cloth  covered  bladders  to  be  worn  with  regu¬ 
lar  officer's  clothing  in  cold  climates,  and  the  G-4,  a  very  light  weight  coverall, 
for  wear  in  tropical  localities  where  a  minimum  of  clothing  is  desirable.  G-suits' 
are  now  optional  in  the  9th  Air  Force  for  P-47's  and  P-51's;  they  are  mandatory 
in  the  8th  AAF  for  P-51's. 

The  G-3  is  a  cut-out  G-2  (single  pressure)  suit.  Comparative  weights: 


G-2  suit . 6  lbs. 

G-2  plane  installation  . 4  lbs. 

G-3  suit . 2i  lbs. 


(Plane  installation  interchangeable  with  G-2). 

The  G-4  coverall  is  made  of  rayon  marquisette;  probably  is  too  porous  to  protect 
against  sunburn.  (NB  this  has  been  replaced  by  solid  weave  nylon  at  a  later  date) 
Total  number  of  "g"  suits  delivered  to  date  is  3500.  6600  are  on  order. 

Photographs  of  G-1,  G-2,  and  G-4  suits  are  included. 
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Maison,  G.L.,  C. A.  Maaske,  G.A.  Hellenbeck  &E.E.  Martin  1945  ACCELERATION 
AND  G  SUIT.  Air  Surgeon's  Bull .  1:3-7,  Jen,  1945. 
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Maison,  G.  L. ,  C.  A.  Maaske,  &  E.  E-  Martin  1945  SENSORY  EFFECTS  OF  CENTRI¬ 
FUGAL  FORCE  ON  MAN  WHEN  SEATED.  Fed.  Proc .  4(1) :48  ,  March  1945. 

ABSTRACT:  As  of  1  January,  1945,  276  persons  have  been  exposed  to  centrifugal 
force  on  the  AAF  human  centrifuge  during  its  19  months  in  operation.  The  char¬ 
acter  of  the  exposures  involves, a  rigid  pattern  in  which  the  centrifugal  force 
is  brought  as  rapidly  as  possible  to  the  peak  force  desired,  maintained  at  that 
level  for  10  seconds,  and  withdrawn  as  rapidly  as  possible.  The  actural  rate 
of  rise  of  force  is  between  2  and  3  gravitational  units  per  second. 
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The  outstanding  sensory  effects  of  centrifugal  force  on  man  are  visual.  Sub- 
threshold  levels  averaged  3.4  gravitational  units  with  a  range  from  2.6  "g"  to 
4.9  "g".  Peripheral  vision  dimmed  on  the  average  at  3.9  "g"  with  a  range  from 
2.8  to  5.2.  Peripheral  vision  was  lost  at  4.5  "g"  (average),  range  3.1  to  6.6. 
Central  vision  was  lost  at  5.0  "g"  range  3.2  to  7.0.  Complete  abolition  of 
sight  and  hearing  occurred  at  5.6  "g”,  range  4.0  to  7.0.  Prolongation  of  a 
given  force  level  beyond  10  seconds  if  it  does  not  cause  unconsciousness  usually 
results  in  a  recovery  of  the  sensorium  to  a  greater  or  lesser  degree. 
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Maison,  G.  L.  &  K.  E.  Penrod  1945  COMPARISON  OF  SHOCK  FORCES  AT  OPENING  OF 
SILK  AND  NYLON  PARACHUTES  AT  VARIOUS  ALTITUDES. 

(USAF,  Wright  Field,  Ohio)  TSEAL- 3-696-661,  20  July  1945. 
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Maison,  G.  L. ,  K.  B.  Penrod  &  Hall  1945  DESCENT  TIMES  OP  200-POUND 
DUMMIES  WITH  28-FOOT  SILK,  28-FOOT  NYLON  AND  24-FOOT  NYLON  PARACHUTE. 
(USAF,  Wright  Field,  Ohio)  TSEIA-3-696-66H,  30  May  1945. 
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Maison,  L.  PARACHUTE  SHOCK  FORCES. 

Air  Surg.  Bulletin.  2:350 
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Maitland,  T.G.  1931  GENERAL  OBSERVATIONS  ON  SEA-SICKNESS  AND  THE 
LABYRINTHINE  THEORY.  Brit,  med.  J..  1:171-176 
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Majer,  E.  H.  1961  UBER  DIE  DREHNACHEMPFINDUNGSDAUER  (Concerning  the  Duration 
of  the  Postrotatory  Sensation) 

(Trans,  of  Arch,  f.  Ohren. -Nasen. -Kehlkopfheilk.  149:210-218,  1941.) 

(SLA  Translations  Center,  Chicago,  Ill.)  61-14306. 
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Makar chenko,  A.  1962  BIOLOGICAL  PROBLEMS  IN  ASTRONAUTICS 

(In;  "Medical  and  Biological  Aspects  of  USSR  Space  Flights",  Joint  Publications 
Research  Service  Translation  No.  16,277.  ASTIA  AD  400  411 
Original  Source;  Russian  newspaper,  Meditsinskiy  rabotnik^l7  August  1962, 
P.  3 


ABSTRACT;  The  flight  of  a  man  into  outer  space,  beyond  the  ordinary  atmospheric 
shell  of  the  earth,  can  be  effected  only  by  using  a  space  rocket.  In  this 
connection  much  still  remains  to  be  done,  not  only  by  engineers,  astraonomers , 
designers  and  astrophysicists  but  also  biologists,  physiologists  and  medical 
personnel.  It  is  necessary  to  perfect  a  whole  system  of  medical  and  biological 
measures  to  assure  safety  on  such  long  flights.  The  most  serious  medicobiological 
problems  are  those  of  acceleration,  weightlessness,  the  effect  of  cosmic, 
ultraviolet  and  x-rays,  variation  in  heat  exchange,  vibration,  etc. 
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Makarov,  A.  1961  [GREEN  LIGHT  FOR  SPACE  FLIGHTS] 
Tekhnika  roolodezhi  1961(9) :20-23 


ABSTRACT:  The  article  contains  data  on  developments  in  the  conquest  of  space. 
Yuriy  Gagarin  is  mentioned  and  some  well-known  details  of  German  Titov’s  flight, 
his  behavior  and  physical  reactions  during  flight  and  his  landing  by  parachute 
are  given.  Titov's  working  efficiency  during  flight  was  excellent  and  while 
sleeping  his  pulse  rate  was  58  strokes  per  minute.  In  the  section  "Space  Calls", 
the  author  mentions  some  serious  injuries  which  may  befall  the  human  body  in  space' 
vehicles  due  to  its  increase  in  weight  during  acceleration  and  deceleration  of  the 
space  vessel.  The  blood  may  accumulate  in  the  legs  or  in  the  head,  the  heart  may 
become  bloodless,  and  the  vessels  may  burst.  The  most  comfortable  ppsition  for 
the  astronaut  during  flight  has  already  been  established  in  ground  laboratories. 
Practice  has  proved  chat  the  organism  is  able  to  endure  the  acceleration  force  * 
created  by  a  20  million  h.p.  engine  and  the, change  from  acceleration  to  the  state 
of  weight iessricsa  without  any  harmful  effects.  Within  a  25-hour  flight  Titov 
covered  a  distance  of  700,000  km  which  is  equivalent  to  a  two-way  flight  between 
the  earth  and  the  moon .  The  author  is  convinced  that  in  the  near  future  space 
vessels  will  land  on  the  moon  and  flights  to  Venus  and  Mars  will  become  reality. 
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Makino,  R.C.  1956  AN  APPROXIMATION  METHOD  IN  BLAST  CALCULATIONS  (Ballistic 

••  Research  Labs.,  Aberdeen  Proving  Ground,  Md.)  proj.  no.  TB2-0001;  BRL  Memo, 
rept.  no.  1034;  Feb  1956,  ASTIA  AD- 114  875 


ABSTRACT;  A  heuristic  study  is  made  of  reducing  the  system  of  partial  differentidJ 
equations  describing  blast  waves  to  a  system  of  ordinary  differential  equations  by 
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the  imposition  of  approximating  constraints  on  the  flow.  The  procedare  is  illustija- 
ted  for  plane,  cylindrical,  and  spherical  blast  waves  only.  Boundary  and  initial 
conditions  are  satisfied  up  to  the  order  of  approximation.  The  analysis  includes 
equations  of  motion,  constraints  and  shock-front  conditions.  The  shock- line  is 
calculated,  and  from  it,  the  remainder  of  the  flow  field  is  determined.  The 
analysis  assumes  continuity  in  the  flow  field  through  nfl  derivatives,  when  n  is  tjhe 
differential  order  of  the  constraint  function.  Several  applications  are  made  to 
illustrate  the  approximation  method.  No  analysis  is  made  of  errors  Introduced 
by  the  constraint,  and  the  sufficiency  Conditions  on  the  constraint  are  not 
examined. 
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*^“'‘tolerLS‘^  ^  ^  ^  experiments  on  centrifugal 

TOLERANCE.,  Kokuigaku.  2(1,2): 163,  Aug.  1944, 


ABSTRACT:  Tolerance  of  positive  and  negative  G  stress  (83  to  85G)  and  changes 
of  body  weight  between  the  malnutritious  young  mice  and  control  group.  ^ 
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Malcik,  Vladimir  1957  LETADLOVA  NEMX.  (Air  Sickness) 

Volenske  zdravotnicke  listv  26  (10) :459-467,  Oct.  1947.  In  Czech. 
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Malcik,  Vladimir,  1958  ILUSE  2A  LETU  (Illusions  While  Flying) 
Voienske  zdravotnicke  listv  27,  Suppl.  3:19-26,  1958. 
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Malkin,  V.  B.  1957  ISUCHENIE  SERDECHNOI  DEIATEL  'NOSTI  PRI  DEISTVII  RADIAL' 
NYKH  USKORENII  (Studies  on  Cardiac  Function  in  Radial  Acceleration.) 

Voen.  med  zh.  (Moskva)  (9):57-61,  Sept.  1957, 

Translation,  (Joint  Publications  Research  Service,  Washington,  D.  C.) 

JPRS  L-1724-D. 
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Halkin,  V.  1958  PHYSIOLOGICAL  INVESTIGATIONS  IN  THE  UPPER  ATMOSPHERE. 
Medttstnsky  Rabotnlk  (Medical  Worker)  September  5,  1958 


ABSTRACT:  The  creative  genius  of  Soviet  scientists  is  continuously  advancing  and 
opening  up  new  vistas.  Recently,  the  latest  achievement  broadcast  throughout  the 
world  was  the  launching  of  a  single-stage,  1,690  kilogram  geophysical  rocket  by 
Soviet  scientists.  The  rocket  carried  a  hermetically-sealed  cabin  con*’alning  two 
experimental  dogs,  "Belyanka"  and  ’Pestraja,".  During  take-off,  when  .  j  animals 
inside  the  rocket  were  subjected  to  back  to  chest  acceleration,  an  increase  in 
pulse  frequency  was  noted  in  all  animals.  During  the  period  of  weightlessness, 
the  pulse  frequency  decreased,  and  increased  again  after  the  parachutes  opened 
up  and  animals  were  subjected  to  deceleration.  No  substantial  change  was  noted  in 
the  behavior  of  experimental  animals  under  conditions  of  weightlessness.  Examina¬ 
tion  of  moving  picture  films  revealed. a  sharp  rise  of  the  head  during  weightless¬ 
ness.  This  apparently  was  due  to  the  fact  that  the  tonus  of  extensors  of  the  neck 
and  back  ceased  to  be  in  conformity  with  the  force  of  gravity.  During  the  first 
few  minutes  of  weightlessness,  the  blood  pressure,  pulse  frequency,  and  respiration 
in  the  dogs  remained  high  and  became  normal  only  after  a  lapse  of  4-6  minutes.  The 
Soviet  researchers  came  to  the  conclusion  that  the  G- forces  create  the  most  adverse 
effect  on  the  orgenism  during  deceleration  of  the  detachable  part  of  the  rocket. 
(CARD 
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Malkin,  V.  1958  MEDICO,- BIOLOGICAL  INVESTIGATIONS  ON  ROCKETS  . 

Sovet .  Aviat .  (USSR)  Sept.  9,  1958 

(Air  Technical  Intelligence  Ctr.,  Wrlght-Patterson  APB,  Ohio),  Rept.  No. 
ATIC-IR-1613-58 


ABSTRACT:  This  paper  discusses  the  flights  of  dogs  in  non-hermetic  chambers 
up  to  altitudes  of  110  km,  and  in  hermetically  sealed  cabins  to  an  altitude  of 
212  km. 
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Malkir  V.B.  1959  PROBLEMS  OF  BIOLOGY  IN  COSMIC  FLIGHT  (TSIOLKOVSKII'S 
.‘^NCEPTS  HAVE  BEEN  TRANSFORMED  INTO  REALITY). 

Trans,  of  Priroda  (USSR)  48(10) :35-44,  1959 
(SLA  Trans lations  Center,  Chicago,  Ill.)  60-11516. 

See  also  (Joint  Publications  Research  Service,  Washington,  D.C.)  JPRS  2531. 
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Malkin,  V.  1959  A  SKSIIFICANT  STAGE  IN  THE  EXPLORATION  OF  OUTER  SPACE 
Sovetskaya  Aviatsiya  (Moscow)  259(3429):4-  ,  Nov.  3,  1959 

ABSTRACT:  This  article  states  that  the  next  step  in  space  exploration  will  consis< 
of  attempts  to  probe  the  space  around  the  sun.  Layka,  the  experimental  dog 
aboard  the  ship,  was  subjected  to  the  simultaneous  action  of  acceleration,  vibra¬ 
tion,  nd  noise  during  the  take-off.  The  animal  was  situated  in  the  cabin  in  such 
a  way  that  acceleration  acted  from  chest  to  back.  Although  the  dog  was  pressed 
against  the  floor  of  the  cabin  during  the  entire  period  of  acceleration,  it  did 
not  show  any  noticeable  effects.  The  pulse  frequency  increased  immediately  after 
take-off,  possibly  due  to  the  effects  of  intense  noise  and  vibration.  The  frequency 
of  the  pulse  beats  subsequently  decreased;  the  electrocardiogram  showed  that  the 
heart  activity  remained  normal  despite  acceleration.  (CARI) 


3.415 

Malcik,  V.  1961  ,  OTAZKY  KOSMICKEHO  LEKARSTVI  (Problems  of  Space  Medicine) 

Tvorba  (Prague)  26( 17) ; 387-388 ,  2/  April  1961,  (in  Czech.). 

See  Also;  U.  S.  Joint  Publ.  Research  Service,  Washington,  D.  C., 

Trans,  no.  4717  (1842^3),  22  June  1961. 

Also  (Office  of  Technical  Services,  Washington,  D.C.)  62-19362. 

ABSTRACT:  Some  of  the  physiological  problems  of  space  flight  are  reviewed. 

Vibrations  of  high  amplitude  cause  general  fatigue,  create  disturbances  of  the 
autonomic  nervous  system,  vision,  and  hearing.  To  raise  tolerance  to  accelera¬ 
tion,  the  space  ship  may  be  equipped  with  an  anti-g  capsule  which  rotates, 
keeping  the  astronaut  transverse  to  the  direction  of  acceleration.  Weightless¬ 
ness  does  not  interfere  with  vital  functions,  c.g.,  respiration,  heart  rate, 
blood  pressure,  but  it  has  a  disturbing  effect  on  coordination  of  movements 
and  orientation  in  space.  A  different  composition  of  the  cabin  atmosphere 
from  that  of  earth  is  considered;  it  may  consist  of  607.  oxygen,  207.  helium,  and 
207.  nitrogen.  The  high  oxygen  content  will  permit  reduction  of  cabin  pressure, 
and  together  with  helium,  avert  some  of  the  consequences  of  explosive  decompress¬ 
ion.  Other  problems  result  from  the  effects  of  accumulation  of  carbon  dioxide, 
radiation,  isolation,  and  disturbance  of  the  diurnal  rhythm.  Sanitation 
problems  to  be  solved  include  hygiene  of  skin  and  clothing,  elimination,  and 
disposal  of  wastes. 
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Malian,  Lloyd  1955  MEN.  ROCKETS  AND  SPACE  RATS 
(New  fork:  Julian  Messner,  1955) 


ABSTRACT:  The  accomplishments  in  rocket  technology,  which  made  possible  the 
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annnuncenent  of  a  planned  earth  satellite,  are  brought  together  in  terms  of 
the  men  who  are  pioneering  in  the  design  and  testing  of  rocket  ships  and  are 
risking  their  lives  as  the  guinea  pigs  of  space  medicine  to  determine  the 
effects  of  space  flight  upon  human  beings. 


3,417 

Malian,  L.  1956  SECRETS  OF  SPACE  FLIGHT 

ipreenwich.  Conn.;  Fawcett  Publications,  Inc.,  1956).  (Fawcett  Book  No.  298) 

ABSTR.-\CT :  A  photographic  account  is  presented  of  rocketry  and  space  flight. 

Sub  .  “s  covered  include  studies  in  space  medicine;  escape  capsules  and  rocket 
sieiii  ;  development  of  the  space  suit;  launch  into  the  stratosphere;  training  of 
space  pilots,  and  research  rocket  takeoff. 
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Malassez,  J.  1930  DE  LA'  PERCEPTION  DES  ACCELERATIONS  ANGULAIP.ES  DANS  LE 
MAINTIEN  DE  L'EQUILIBRE  ET  D'UNE  10R.ME  PARTICULIERE  DE  VERTIGE  DE 
POTATION  (The  Perception  of  Angular  Acceleration  in  the  Maintenance  of 
Equilibrium  and  a  Particular  Form  of  Vertigo  of  Rotation) 

Bulletin  de  la  Societe  philoma thigue  de  Paris  (Paris)  19:  37-55 


.3,419 


Malmgren,  B.  &  T.  Holme  1961  'CONSTRUCTION  OF  A  HORIZONT* L-ROTOR 
CENTRIFUGE.^  (Karolinska  Inst.,  Stockholm,  Sweden) 

Contract' da"  91-591-EUC-1619,  November  1961.  ASTIADoc.  No.  AD-270  204L. 

ABSTRACT:  The  basic  ideas  which  had  only  been  tested  on  a  small  aluminium 
moael  were  use  d  as  the  basis  for  t  .e  construction  of  the  big  apparatus  shewn 
in  the  attached  drawings.  A  number  of  difficult  mechanical  problems  were 
analysed  and  solutions  were  adopted  which  would  permit  occasional  runs  at 
25.000  g.  For  normal  operations  it  was  decided  that  20.00  g  would  probably 
be  sufficient,  considering  the  rapid  acceleration  and  short  travelling  distance 
of  the  particles.  The  principle  of  the  apparatus  are  summarized. 


I 
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Maloney,  J.A.,  &  F.G.  Richardson  1961  TESTS  OP  A  LIFE  SUPPORT  SYSTEM  UNDER 
SIMULATED  OPERATING  CONDITIONS .  In  1961  Proceedings  of  the  Institute  of 
Environmental  Sciences  National  Meeting,  April  5.  6.  7.  1961.  Washington. 
D.C .  (Mt .  Prospect,  Ill.:  Institute  of  Environmental  Sciences) 

Pp.  379-394 

ABSTRACT:  As  an  initial  step  in  man's  exploration  of  space  the  McDonnell 
Aircraft  Corporation  under  the  sponsorship  of  NASA  has  developed  a  "space 
capsule"  complete  with  all  necessary  controlling  systems  for  orbital  flights 
about  the  Earth.  This  project,  known  as  Project  Mercury,  is  to  place  a  man 
in  orbit  approximately  100  miles  above  the  earth  and  return  him  safely.  Time 
required  for  one  orbital  revolution  will  be  approximately  90  minutes  and  the 
first  orbital  flight  will  consist  of  three  orbits  making  a  total  flight  time 
of  four  and  one  half  hours.  A  primary  requirement  for  a  successful  orbiting 
mission  is  the  satisfactory  operation  of  a  Life  Support  System.  In  addition 
to  the  basic  requirement  to  sustain  the  Astronaut  in  this  flight,  there  will 
be  periods  of  "on-the-pad"  time  prior  to  launching  and  "in  the  ocean"  time 
after  re-entry  during  which  the  system  must  provide  for  the  Astronaut's  safe¬ 
ty  and  comfort.  The  satisfactory  operation  of  the  life  support  system  of 
spacecraft  must  be  assured  before  man  can  safely  venture  beyond  his  normal 
environment.  Complete  system  operation  under  conditions  as  nearly  like 
those  expected  to  be  encountered  is  one  means  of  evaluating  design  adequacy. 

A  program  tor  evaluating  and  demonstrating  operation  of  the  Environmental 
Control  System  of  the  Capsule  Mercury  was  conducted  in  McDonnell's  Systems 
laboratory. 

The  system  test  installation,  instrumentation,  methods  of  simulating 
essential  capsule  environments,  test  procedures,  safety  precautions,  and 
medical  monitoring  instrumentation  and  methods  are  described.  The  basic 
program  for  system  demonstration  is  outlined  and  a  brief  evaluation  of  the 
test  installation  is  presented.  (Author) 
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Mammen,  R.  E.,  G.  T.  Critz,  D.  W.  Dery,  F.  M.  Highly,  &  E.  Hendler  1963  EFFECTS 
OF  SEQUENTIAL  EXPOSURE  TO  ACCELERATION  AND  SPACE  CAPSULE  ATMOSPHERIC  CONDITIONS 
(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 
Hilton  Hotel,  April  28  -  May  2,  1963) 

ABSTRACT:  A  study  was  conducted  to  determine  the  physiological  suitability  of 
a  proposed  space  capsule  atmosphere.  Six  subjects  were  each  exposed  to  typical 
launch  and  re-entry  acceleration  profiles.  Between  exposures  to  acceleration, 
each  subject  spent  14  days  at  a  simulated  altitude  of  27,000  feet  breathing  100 
per  cent  oxygen.  Frequent  determinations  were  made  before,  during  and  after  the 
14-day  confinement  period  to  assess  the  physiological  status  of  the  subjects. 

Blood  and  urine  constituents,  including  arterial  gas  tensions,  pulmonary,  and 
cardiac  activity  were  closely  monitored.  Performance  was  measured  at  tegular 
intervals  using  a  specially  designed  task.  The  results  of  these  measurements 
are  presented  and  discussed.  (Aerospace  Med.  34(3): 260,  Mar.  1963) 
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Managan,  Richard  F.,  James  W.  Brinkley,  George  Lokatos  &  Robert  N.  Headley 
1960  HUMAN  FACTOR  RESPONSES  DURING  GROUND  IMPACT 
Paper:  31st  Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana  Hotel, 
Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960 

ABSTRACT.  This  research  effort  was  undertaken  to  establish  human  factor  and 
design  parameters  of  restraint  systems  and  impact  attenuators  for  future  manned 
space  flight.  The  Inclined  Test  Facility  at  the  Wright  Air  Development  Center 
is  presently  being  used  to  simulate  vertical  impact  conditions  as  experienced 
in  the  soft  landing  of  aerospace  vehicles,  (Soft  landing  velocities  do  not 
exceed  45  ft. /sec.)  The  facility  has  a  capability  for  simulating  soft  landings 
utilizing  vehicles  weighing  up  to  30,000  pounds  at  velocities  up  to  45  ft. /sec. 
vertical  and  60  ft. /sec.  horizontal  velocities.  Data  gathering  techniques  have 
consisted  of:  oscillograph  recordings  from  accelerometers  mounted  within  the 
vehicle  and  on  the  subject,  high  speed  motion  picture  coverage,  electrocardiogram 
prior  to,  during  and  immediately  following  impact,  a  complete  physical  examination’ 
preceding  and  following  each  experiment,  and  accessory  laboratory  analysis. 
Vertical  accelerations  up  to  38  G^s  at  the  rate  of  onset  of  12,000  G/sec,  and 
duration  of  ,003  sec.  have  been  recorded  from  accelerometers  mounted  on  the 
human  subjects.  To  date,  a  total  of  thirty-six  experiment!  have  been  conducted 
with  human  subjects.  These  experiments  have  been  eupplemented  by  a  series  of 
twenty-eight  control  tests  utilizing  fully  articulated  anthropomorphic  dummies. 
Information  gained  from  this  research  effort  will  be  applied  to  all  future 
restraint  and  impact  attenuator  requirements  for  manned  aerospace  vehicles. 
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Mandel,  M.J.  1962  EFFECT  OF  SINUSOIDAL  VERTICAL  VIBRATION  ON  THE  URINARY 
SEDIMENT  IN  MAN.  (6570tl.  Aerospace  Medical  Research  Lab.,  Aerospace 
Medical  Division,  AFSC,  Wright-Patterson  AFB ,  Ohio) 

Report  No.  MRL-T DR-62-63 ,  June  1962.  ASTIA  AD  283  844. 

ABSTRACT:  Experiments  were  conducted  to  determine  whether  sinusoidal,  low 
frequency  vertical  viJration  for  1  minute  at  subjective  tolerance  levels  could 
produce  renal  damage.  Two  groups  of  vibrated  sitting  subjects  (frequency,  4  to 
9  cps)  were'  compared  to  a  control  group  which  had  never  been  exposed  to  vibration 
experiments.  One  groLp  had  long  experience,  varying  from  6  months  to  2  years, 
with  experimental  sinbsoidal  vibration  at  subjective  tolerance  levels.  The  other 
group  was  experiencing  its  first  shake  at  high  levels  (near  subjective  tolerance). 
No  difference  could  be  detected  in  the  urinary  sediment  between  the  two  experi¬ 
mental  groups  or  between  the  vibrated  groups  and  the  control  subjects.  Although 
the  data  does  not  indicate  renal  damage,  it  might  have  occurred  if  the  vibrations 
had  been  continued  for  a  longer  time  period. 
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Mandel,  M.  J.,  &  R.  D.  Lowry  1962  -MINUTE  TOLERANCE  IN  MAN  TO  VERTICAL 

SINUSOIDAL  VIBRATION  IN  THE  SITTING  POSITION.  (6570th  AerOMdical  Research 
Labs.,  Wright -Patterson  AFB,  Ohio)  AMRL-TDR-62-121 


ABSTRACT:  One-minute  subjective  tolerance  in  man  to  sinusoidal  vertical  vibration 
was  determined  in  the  sitting  position.  In  comparing  the  data  to  previously 
published  information,  we  noted  that,  although  the  new  levels  were  higher,  the 
contour  of  the  curve  remained  unchanged.  The  reasons  for  this  difference,  as  well 
as  specific ' subjective  complaints  leading  to  tolerance,  are  presented  and  discussed-. 
(AUTHOR) 
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Mandel,  M.J.,  F.R.  Robinson,  and  E.A.  Luce  1962  SCOT  LEVELS  IN  MAN  AND  THE 
MONKEY  FOLLOWING  PHYSICAL  AND  EMOTIONAL  EXERTION. 

Aerospace  Med.  33(10): 1216-1223,  Oct.  1962. 


ABSTRACT:  Ten  students  and  four  instructors  observed  the  nature  and  duration 
of  their  after-sensations  following  the  cessation  of  a  45°  banked  turn  at  90 
knots  in  a  Chipmunk  Aircraft. 

Observations  were  made  under  three  conditions:  (a)  eyes  closed,  (b)  eyes  open  u 
under  an  instrument  hood,  and  (c)  eyes  open  with  attention  directed  towards  the 
horizon. 

The  after-sensations  always  included  a  component  described  as  rotation  in  the  , 
opposite  direction  to  the  stimulus  turn. 

Some  obser’/ers  reported  a  component  of  descent  and  described  their  after-sensa¬ 
tions  as  a  slipping  turn  or  spiral  dive. 

The,  after-sensations  gradually  decreased  in  intensity  and  the  end  points  were 
difficult  to  detect. 

The  durations  of  the  after-sensations  experienced  with  closed  eyes  were  in 
general  accord  with  the  published  psycho-physical  data. 

The  durations  of  the  after-sensations  diminished  as  the  amount  of  visual  informa¬ 
tion  about  the  true  state  increased. 

The  more  experienced  pilots  reported  after-sensations  of  shorter  duration. 
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Mangelsdorf,  J.E.  1959  LOGISTIC  SUPPORT  TO  MAN'S  ECOLOGY  IN  SPACE 
Mechanical  Engineering  81:79,  July  1959 

ABSTRACT: This  paper  discusses  the  ecological  elements  with  which  the  system 
must  provide  the  satellite  crew.  Provision  for  potable  water  and  nutriment 


and  means  of  ingestion;  gases  for  breathing;  disposal  of  body  wastes;  protection 
from  thermal,  noise,  radiation,  psychological  and  G-stresses  are  treated  in  some 
detail.  It  is  shown  that  the  solution  of  the  problem  of  man's  ecology  in  space 
requires  talent  from  a  number  of  technical  axeas.  The  author  briefly  examines 
the  Lockheed  ecological  model,  first  as  a  means  of  illustrating  man's  metabolic 
exchange,  and  second,  as  a  tool  for  solving  some  of  the  problems  of  designing 
for  long-endurance,  manned  satellites. 
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Mann,  C.W.,  N.H.  Berry,  and  H.J.  Da^terlve  1949  THE  PERCEPTION  OF  THE  VERTICAL; 
I.  VISUAL  AND  NON-LABYRINTHINE  CUES  J.  Exp.  Psychol  39:538-547 
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Mann,  C.  W.  &  N.  H.  Berry  1949  THE  PERCEPTION  OF  THE  POSTURAL  VERTICAL. 

II,  VISUAL  FACTORS. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Pro j .  NM  001  110 
500.5,  23  June  1949.  ASTIA  ATI  80  464. 

SUMMARY:  Under  the  conditions  of  this  experiment  there  was  no  significant 
difference  in  the  precision  of  the  individual's  judgment  of  the  visual  vertical 
and  visual  horizontal. 

As  in  a  previous  investigation,  the  mean  errors  and  variability  of  Judgment  are 
significantly  increased  when  a  soft  padded  seat  is  substituted  for  a  hard  seat. 

The  mean  error  and  variability  of  the  judgments  of  the  visual  horizontal  are 
significantly  greater  when  the  individual  is  in  a  position  of  tilt  than  when  he 
makes  the  judgment  from  a  vertical  position 
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Mann,  C.  W.,  &  G.  E.  Passey  1949  THE  PERCEPTION  OF  THE  VERTICAL.  V, 

ADAPTATION  EFFECTS.  (Naval ■ School  of  Aviation  Medicine,  Pensacola,  Fla.) 
Proj.  NM  001  110  500.9.,  17  Nov.  1949 

ABSTRACT:  Ten  subjects  placed  in  positions  of  lateral  tilt  were  required  to 
return  themselves  to  the  postural  vertical  after  a  delay  of  60  sec.  in  the 
position  of  tilt  and  with  no^dela^  in  the  tilt  position.  Each  was  given  10 
trails  in  random  order  at  10  ,  45  ,  and  90°  of  tilt  in  both  right  and  left 
quandrants .  The  positions  were  presented  for  immediate  and  delayed  adjust¬ 
ment  and  under  modified  and  nonmodi fied  somesthetic  conditions.  The  index 
of  postural  adjustment  used  was  the  constant  error.  Adaptation,  as  measured 
by  a  shift  of  constant  error  toward  the  direction  of  initial  inclination  and 
by  an  increase  in  the  number  of  errors  in  the  direction  of  inclination,  was 
present  under  conditions  of  delay  for  both  modified  and  nonmodified  somesthetic 
conditions. 
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Mann,  C.  W. ,  &  H.  J .  Dautertve  1949  THE  PERCEPTION  OF  THE  POSTURAL  VERTICAL 
I.  THE  MODIFICATION  OF  NON -LABYRINTHINE  CUES.  (Naval  School  of  Aviation 
Madicine,  Pensacola,  Fla.)  Proj.  NM  001  110  500.4,,  3  Jure  194o 
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Mann,  C.  W.,  G.  E.  Passey,  &  R.  K.  Ambler  1950  THE  PERCEPTION  OF  THE 

,  VERTICAL.  VII.  EFFECT  OF  VARYING  INTERVALS  OF  DELAY  IN  A  TILTED  POSITION 
UPON  THE  PERCEPTION  OF  THE  POSTURAL  VERTICAL.  (Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Proj.  NM  001  110  500.12.,  25  Jan.  1950 

ABSTRACT:  The  effects  of  varying  durations  of  exposure  upon  adjustment  to  the 
gravitational  vertical  were  investigated .  Passey  and  Guedry  have  shown  that 
when  adjustments  to  the  vertical  were  made  following  a  60-sec.  exposure  to 
tilt  there  was  a  statistically  significant  increase  in  the  average  error  of 
adjustment  to  the  gravitational  vertical.  Following  60-sec.  exposure  they 
also  noted  a  greater  number  of  errors  in  the  direction  of  initial ■ tilt. 
Artifacts  of  their  appartus  made  it  impossible  to  use  the  index  of  constant 
erroi;'.  In  this  study  12  subjects  (Ss)  were  subjected  to  ,a  tilt  of  45  in 
either  quadrant  in  the  lateral  plane  using  the  Tulane  lateral  tilt  chair. 

They  were  exposed  to  tilt  for  periods  of  0,  15,  30,  and  45  sec.  following 
which  they  readjusted  to  "the  gravitational  vertical  in  the  absence  of  a  visual 
frame  of  reference.  Each  S  made  24  adjustments  for  each  duration  of  exposure 
to  tilt,  12  determinations  from  each  upper  lateral  quadrant.  Data  for  the 

determinations  in  each  quadrant  were  subjected  to  statistical  analyses 
separately  since  it  was  demonstrated  that  adjustments  differed  with  respect 
to  the  quadrant  from  which  they  were  made  for  the  delayed  readjustment  trials. 
With  increasing  time  of  exposure  to  tilt  there  was  an  increase  in  the  constant 
error  in  the  direction  of  initial  tilt.  With  increasing  time  of  exposure 
there  was  also  an  increasing  average  error  and  an  increasing  number  of  errors 
made  in  the  direction  of  initial  tilt.  With  increasing  time  of  exposure 
thete  was  no  increase  in  the  variability  of  the  data  for  average,  constant, 
or  number  of  errors  in  the  direction  of  initial  tilt. 
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Mann,  C.  W.  &  G.  E.  Passey  1950  THE  PERCEPTION  OF  THE  VERTICAL.  VIII. 

ADJUSTMENT  TO  THE  VERTICAL  AS  A  FUNCTION  OF  THE  MAGNITUDE  OF  TILT  EXPOSURE. 
(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  NM  001  110 
500.14.,  23  Feb.  1950. 

ABSTRACT:  The  object  of  the,  present  experiment  was  to  determine  the  effect  of 
varying  amounts  of  initial  tilt  and  various  times  of  exposure  in  position  of 
Initial  tilt  upon  the  adjustments  made  to  the  postural  vertical  in  the  absence 
oj  a  visual  frame  of  reference.  Three  subjects  (Ss)  were  subjected  to  tilts 
5  ,  15  ,  25°,  45  ,  and  55°  in  the  lateral  plane/  and  were  maintained^in  these 


positions  of  lateral  tilt  for  periods  of  0,  5,  15,  25,  35,  45,  55  and  65  sec. 
prior  to  being  allowed  to  return  themselves  to  the  gravitational  vertical.  Each 
S  was  given  10  adjustments  from  each  position  of  tilt  and  time  of  exposure 
making  480  adjustments  for  each  S.  Half  of  the  adjustments  of  S  were  made  from 
the  left  upper  lateral  quadrant  and  half  from  the  right  upper  lateral  quadrant. 
The  adjustments  were  made  during  20  experimental  sessions  for  each  S.  With 
increasing  duration  of  exposure  to  tilt  there  is  an  increasing  average  error 
of  adjustment  and  a  shift'  of  constant  error  of  adjustment  in  the  direction  of 
initial  tilt.  Increasing  the  amount  of  initial  tilt  is  accompanied  by  an  increas 
ing  average  error  of  adjustment  and  a  shift  of  constant  error  ir  the  direction 
of  initial  tilt.  An  increase  in  the  duration  of  exposure  to  tilt  and  an  increase 
in  amounts  of  initial  tilt  produces  no  significant  change  in  variability  of 
either  average  or  constant  error.  The  results  are  related  to  previous  work 
in  this  area  and  curves  are  fitted  to  the  empirical  data.  These  curves  are 
proposed  as  theoretical  functions. 
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Mann,  C.  W.  1950  STUDIES  IN  SPACE  PERCEPTION. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj .  NM  001  110  500. 
18.,  31  Oct.  1950  ASTIA  ATI  198  564 

ABSTRACT:  The  evidence  presented  supports  the  hypothesis  that  space  orientation 
is  a  complex  function  involving,  in  the  intact  organism,  all  sense  modalities 
that,  under  the  circumstances,  are  appropriate.  Moreover,  it  involves  not 
only  the  receptor  but  the  motor  aspects  of  perception.  The  total  effect  of 
body  tilting  under  static  conditions  or  under  the  influence  of  centrifugal 
force  is  that  the  organism  not  only  received  the  impulses  but  reacts  to  them. 
With  a  tilted  visual  field  there  is  a  tendency  towards  postural  compensation 
by  appropriate  motor  responses.  The  perceptions  involved  in  space  orientation, 
both  visual  and  postural,  are  motor  as  well  as  receptive. 
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Mann 


,  C.  W.  1951  THE  EFFECTS  OF  AUDITORY- VESTIBULAR  NERVE  PATHOLOGY  ON  SPACE 
PERCEPTION.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj. 

NM  001  110  500.22.,  15  Aug.  1951 
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Mann,  C.  W.,  F.  E.  Guedry  &  J.  T.  lUy  1951  POST- ROTATIONAL  PERCEPTION  OF 
APPARENT  BODILY  ROTATION. 

J.  exper.  Psychol.  41:114-120.  ASTIA  ATI  122  199. 

Also  see:  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.  Research 
Rept.  NMOOl  11050013,  Feb.  3,  1950. 

ABSTRACT:  This  Investigation  was  designed  to  determine  the  relative  contributions 
of  the  visual  and  postural  factors  to  the  post- rotational  effects  of  the  oculo¬ 
gyral  phenomenon.  Comparisons  were  made  of  the  post- rotational  effects  produced 
under  conditions  of  (a)  no  visual  stimulus,  (b)  continuous  visual  stimulus,  and 
(c)  flickering  visual  stimulus.  Three  sophisticated  Ss  were  used  in  the  investi¬ 
gation.  The  equipment  consisted  of  a  Link  Trainer  modified  to  rotate  at  20  rpm. 
Reports  by  the  Ss  of  the  cessation  of  post- rotational  apparent  movement  under 
all  conditions  yielded  subjective  measures  of  the  duration  of  the  first  effect 
of  the  oculogyral  phenomenon.  The  duration  of  the  first  effect  under  conditions 
A,  no  visual  stimulus,  and  B,  continuous  visual  stimulus,  were  of  the  same  order. 

A  Phi  phenomenon  was  experienced  by  observers  at  the  commencement  of  the  first 
effect.  It  was  of  variable  duration  for  each  observer,  but  in  each  case  was  of 
lesser  duration  than  the  total  visual  first  effect.  It  Is  concluded  that  the 
perceptual'  nature  of  the  first  effect  of  the  oculogyral  illusion  is  a  result  of 
two  components:  (a)  a  visual  component  which  produces  the  rapid  Phi  phenomenon, 
probably  a  corollary  of  nystagmic  eye  movements,  and  (b)  a  postural  component 
which  contributes  the  smooth  unidirectional  apparent  motion  characteristic  of 
the  first  effect.  It  is  proposed  to  designate  the  postural  component  the 
"postural  negative  aftereffect." 


3,436 


Mann  C.  W.  and  G .  E.  Passey  1951  THE  PERCEPTION  OF  THE  VERTICAL: 

*V.  ADJUSTMENT  TO  THE  POSTURAL  VERTICAL  AS  A  FUNCTION  OF  THE  MAGNITUDE 
OF  POSTURAL  TILT  AND  DURATION  OF  EXPOSURE. 

J.  Exp.  Psychology  41:108-13,  Feb., 1951 
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Mann,  C.  W.  1952  AN  ANALYSIS  OF  THE  OCULOGYRAL  EFFECT 
J.  of  Aviation  Medicine  23(3) : 246-253,  June  1952 

ABSTRACT:  In  a  recent  series  of  articles,  Mayne  has  suggested  that,  within 

the  limits  of  the  linearity  of  the  vestibular  system,  the  duration  of  the 
subjective  effects  arising  from  the  stimulation  of  the  semicircular  canals 
is  proportional  to  the  angular  velocity.  He  arrives  at  a  formula  for  the 
duration  of  the  first  effect  of  the  form  Y  «  ae** .  The  application  of 
this  formula  to  the  data  of  nystagmus  In  pigeons  by  Mowrer  and  the  audiogyral 
effect  obtained  by  Clark  and  Graybiel  gives  a  good  fi*"  to  ••he  exponential 
curve . 


-  1.050  . 


In  this  study  an  attempt  was  made  to  apply  Mayne's  formula  to  the  first 
effects  during  and  after  rotation  in  the  oculogyral  illusion.  The  curve  of 
the  data  derived  from  the  total  first  effects  appeared  sigmoidal,  but  a 
good  fit  to  Mayne's  exponential  curve  was  obtained  at  velocities  up  to 
20  r.p.m.  when  the  formula  was  applied  to  the  gross  visual  effects^-described 
in  this  article  as  the  "picket  fence"  phase  of  the  first  effect. 

Analysis  of  the  results  indicates  that  the  total  first  effect  of  the 
oculogyral  illusion  is  made  up  of  two  components.  One  of  these  is  produced 
by  the  rapid'  oscillations  of  the  cupula  due  to  its  inertia  during  and  follow¬ 
ing  rotation,  and  the  other  by  the  finer  movements  of  the  cupula  induced 
by  the  inertia  of  the  endolymph  of  the  semi-circular  canals. 
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Mann,  C.  W.  1952  VISUAL  FACTORS  IN  THE  PERCEPTION  OF  VERTICALITY. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj  .  NM  001  110  500. 
29.,  19  Aug.  1952.  ASTIA  ATI  188193 

ABSTRACT;  This  experiment  investigates  Gibson's  hypothesis  that  errors  in 
the  perception  of  verticality  will  be  less  under  consistent  visual-proprio¬ 
ceptive  stimulation  than  under  discrepant  conditions.  The  present  results 
considered  in  relation  to  a  previous  experiment  by  Boring  indicate  that  only 
where  the  subject  can  identify  himself  with  the  visual  framework  will  there 
be  a  difference  in  responses  to  "'consistent''  and  discrepant"  conditions. 
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Mann,  C.  W,  1952  VISUAL  FACTORS  IN  THE  PERCEPTION  OF  VERTICALITY 
J.  exp.  Psychol.  44:460-464 
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Mann,  C.  W.  1952  SUBJECTIVE  EFFECTS  OF  DIFFERENT  ROTATIONAL  VELOCITIES. 
(USN  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  No.  NM  001 
063.01.24,  March  30,  1952.  ASTIA  ATI  159  446. 

ABSTRACT:  Mayne's  formulation  for  the  duration  of  the  first  subjective  effect 
following  stimulation  of  the  semicircular  canals  is  of  the  form  &  ■  ae^*.  An 
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attempt  was  made  to  apply  Mayna'a  formula  to  the  first  effects  of  *thfe  oculo¬ 
gyral  illusion  during  and  after  rotation.  A  good  fit  was  obtained  to  Mayne's 
exponential  curve  up  to  velocities  of  20  r.p.m.  for  the  gross  visual  effects. 
The  analysis  indicated  that  the  total  first  effect  of  the  oculogyral  illusion 
la  made  up  of  two  components  rapid  oscillations  of  the  cupula,  and  finer  move- 
■ants  of  the  cupula  induced  by  the  inertia  of  the  endoylmph  of  the  semicircular 
canals.  (Naval  School  Aviation  Medicine  abstract) 
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Mann,  C.  W.,  &  R.  0.  Boring  1952  THE  ROLE  OF  INSTRUCTION  IN  EXPERIMENTAL 
SPACE  PERCEPTION.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
Proj.  NM  001  no  500.30.,  1  Sept.  1952.  AST lA  ATI  188194 


ABSTRACT:  Two  groups  of  four  subjects  were  required  to  set  a  luminescent  rod 
to  a  "vertical'*  during  exposure  to  visual  frameworks  which  were  sometimes 
tilted  and  sometimes  upright.  One  group  was  given  careful  instructions  as 
to  what'^Jas  meant  by  "vertical."  The  other  group  was  simply  instructed  to 
set  the  liminescent  rod  to  vertical.  The  constant  and  average  errors  made 
by  the  naive  group  were  consistently  larger  than  those  made  by  the  sophisti¬ 
cated  group.  It  is  inferred  that  a  number  of  criteria  of  verticality  are 
possible  in  the  relatively  simple  experimental  situation  employed  and  that 
different  criteria  may  be  selected  by  different  subjects. 
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Mann,  Cecil  W.  1955  CATALOG  OF  TRANSLATED  MATERIAL  IN  SPACE  PERCEPTION 
trhe  Tulane  University  of  Louisiana  &  U.S,  Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.)  Joint  Project  Report  No.  37,  May  15,  1955.  ASTIA  AD, 

760  64 

ABSTRACT':  This  report  is  a  catalog  of  bibliographic  materials  in  the  area  of 
proprioceptive,  vestibular  function  and  vision  which  have  been  translated  from 
foreign  languages.  The  catalog  lists  427  items.  The  catalog  is  arranged  in  the 
author-alphabetical  format  adopted  by  the  American  Psychological  Association. 
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Mann,  C.  W.  1956  FINAL  TECHNICAL  REPORT. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  NM  001  110  500. 
43.,  30  June  1956.  ASTIA  AD  119  601. 
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Maim,  C.  W.  &  J.  T.  Ray  1956  THl  FI8CEPT10N  OF  THE  VERTICAL.  III.  AN 
INVESTIGATION  OF  QUADRANT  DUTEIENCES. 

(The  Tulane  Univ. ,  New  Orleans,  Louisiana  &  U.  S.  Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Joint  Project  Rept.  No.  39,  May  18,  1956. 

ASTU  AD  107  736. 

ABSTRACT:  An  experiment  was  designed  to  investigate  the  possibility  of  right 
and  left  quadrdnt  differences  in  the  Judgment  of  the  postural  vertical.  Under 
the  conditions  of  this  experiment,  no  quadrant  differences  of  statistical 
significance  were  found.  The  prediction  that  differences  woul  1  be  found  between 
subjects  tested,  and  under,  the  interacting  conditions  producing  adaptation 
was  justified. 
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Mann,  C.  W.,  &  C.  J.  Canella  1956  AN  EXAMINATION  OF  THE  TECHNIQUE  OF 
CUFUIDMETRY.  iNaval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
Proj.  NM  001  110  500.42.,  30  May  1956 
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Mann,  C.  W.  &  J.  Ray  1956  ABSOLUTE  THRESHOLDS  OF  PERCEPTION  OF  DIRECTION  OF 
ANGULAR  ACCELERATION. 

(Tulane  Univ.,  New  Orleans,  Louisiana  and  U.  S.  Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Joint  Project  NM  OCl  110  500,  Rept.  No.  41, 

May  25,  1956.  ASTIA  AD  119  602. 

ABSTRACT;  The  threshold  of  perception  of  angular  acceleration  was  defined  in 
this  experiment  in  terms  of  a  component  of  angular  acceleration  applied  for  a 
given  time  of  exposure  and  judged  correctly  as  to  direction  at  a  75  per  cent 
level  of  confidence.  The  results  indicate  that  the  curve  of  best  fit  describes 
a  hyperbolic  relationship  between  acceleration  and  exposure  time.  The  maximum 
time  of  exposure  of  30  seconds  was  determined  by  previous  experiments  on  adapta 
tiun,  and  at  this  maximum  the  defined  angular  threshold  acceleration  was  of  the 
order  of  0.035°/sec:*. 
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Mann.  C.  W.,  &  J.  T.  Ray  1956  THE  PERCEPTION  OF  THE  VERTICAL.  XIII,  AN 

INVESTIGATION  OF  QUADRANT  DIFFERENCES.  (Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.)  Proj.  NM  001  110  500.39.,  18  May  1956.  ASTU  AD  107  736. 

SUIDIARY:  An  experiment  was  designed  to  investigate  the  possibility  of  right  and 
left  quadrant  differences  in  the  judgment  of  the  po.' tural  vertical. 
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Under  the  conditions  of  this  experiment,  no  quadrant  differences  of  statistical 
significance  were  found.  The  prediction  that  differences  would  be  found  between 
subjects  tested,  and  under  the  Interacting  conditions  producing  adaptation  was 
Justified. 
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Mann,  C.  W.  &  J.  T.  Ray  1956  THE  PERCEPTION  OF  THE  VERTICAl,.  XIV.  THE  EFFECT 
OF  RATE  OF  MOVEMENT  ON  THE  JUDGMENT  OF  THE  VERTICAL. 

(The  Tulane  Unlv. ,  New  Orleans,  Louisiana  and  U.  S.  Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Joint  Project  Rept.  No.  40,  May  22,  1956. 

ASTU  AD  105  716. 

ABSTRACT:  An  experiment  was  designed  to  test  the  effect  of  different  rates  of 
tilting  movement  upon  the  Judgment  of  the  postural  vertical  In  the  absence  of 
visual  cues.  Subjects  were  tilted  at  combinations  of  speeds,  delay  at  the  tilted 
position,  and  in  right  and  left  quadrants.  Analysis  of  variance  of  the  constant 
errors  indicates  that  the  errors  of  judgment  are  significantly  greater  when  the 
subjects  are  returned  to  the  vertical  at  slower  rates  of  movement.  It  is  suggest¬ 
ed  that  the  problem  of  differential  adaptation  to  inclination  as  an  Influence 
upon  vertical  judgment  should  be  examined  in  the  airplane  under  conditions  of 
relatively  rapid  and  relatively  slow  return  from  a  bank  to  a  straight  and  level 
attitude. 
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Manning,  G.  W.  &  W,  G.  Stewart  1942  THE  EFFECT  OF  POSITION  ON  THE  INCIDENCE 
OF  SWING  SICKNESS. 

(National  Research  Council,  Canada)  Rept.  No.  C-2426,  Dec.  1942. 

ABSTRACT:  Experiments  on  825  men  used  in  a  total  of  1005  swing  experiments 
showed:  (1)  the  incidence  of  swing  sickness  varies  with  different  body  positions; 

(2)  the  maximal  susceptibility  to  swing  sickness  occurred  in  the  sitting  position 
when  the  subject  was  completely  enclosed  in  a  cabin-like  arrangement;  (3)  Mini¬ 
mal  susceptibility  to  swing  sickness  was  found  when  the  subject  was  swung  in  the 
supine  position  with  the  eyes  open;  (4)  Seasonal  yariation  in  susceptibility  may 
be  an  important  factor  and  is  certainly  worthy  of  further  consideration;  (5) 

When  swung  on  different  occasions  individuals  vary  in  their  swing  susceptibility; 
(6)  The  group  incidence  of  swing  sickness  (Type  2  and  3)  does  not  change  when 
the  same  subjects  are  reswung  at  an  inter'/al  of  7  days  or  longer;  (7)  The  time 
of  day,  meals  and  room  temperature  (range  limited  to  68  to  80  degrees  Fahrenheit) 
do  not  apparently  affect  group  susceptibility  to  swing  s.ckness;  (8)  Apprehension 
does  not  appear  to  be  a  factor  in  group  sr.sceptibili ty  to  swing  sickness;  (9) 
These  studies  support  tiie  thesis  that  motion  sickness  is  primarily  a  labyrinthine 
disturbance.  This  effect  on  the  labyrinth  can  be  modified  considerably  by  visual 
orientation.  The  subsequent  train  of  events  characterized  by  nausea,  vomiting, 
pallor,  sweating,  weakness  and  dizziness  are  the  result  of  this  stimulation. 
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Manning,  G.  W.  1943  ACCLIMATIZATION  TO  SWING  SICKNESS 

(National  Research  Council,  Canada)  Rept.  No.  C2623,  October  1943. 

ABSTRACT:  One  hundred  and  two  unselected  Initial  Training  School  aircrew  were 
divided  into  groups.  Fifty-one  of  these  men  swung  themselves  15  minutes  daily 
for  10  consecutive  days,  remaining  51  men  selected  at  random  from  the  total  of 
102  men  acted  as  controls  and  were  i)ot  swung  until  the  11th  day.  On  the  11th 
day  the  102  men  were  swung  on  10-foot',  2-pole  swings  and  the  incidence  of  sick¬ 
ness  in  each  group  determined.  The  experiments  were  done  in  2  groups,  of  51 
men  each,  over  a  period  of  approximately  4  weeks.  The  incidence  of  swing  sick¬ 
ness  was  significantly  lower  (18%)  in  the  group  of  men  swung  daily  for  15 
minutes  than  ip  the  group  of  normals  (42%)  who  had  experienced  no  swinging 
prior  to  the  assessment  swing. 
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Manning,  G.W.  1943  CHOLINE  ESTERASE  ACTIVITY  IN  RELATION  TO  AIRSICKNESS. 
(National  Research  Council,  Canada)  Report  #C2513,  May  21,  1943 


ABSTRACT:  Choline  esterase  determinations  were  carried  out  before  and  after 
swinging  or  after  Che  development  of  nausea  and  vomiting  in  14  cases  of  per¬ 
sistent  airsickness  and  31  In^ial  Training  School  trainees.  In  8  of  those 
men  blood  encyraes  activities  were  determined  before,  during  and  after  swing¬ 
ing  or  the  occurrence  of  airsickness  on  the  swing. 
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Manning,  G.W.  1943  FAILURE  OF  A  VERTICAL  ACCELERATOR  TO  PRODUCE 

MOTION  SICKNESS.  (National  Research  Council,  Canada)  Report  #C-2649, 

10  December  1943 


ABSTRACT:  In  order  to  ascertain  the  effect  of  vertical  forces  on  the  incidence 
of  motion  sickness,  a  simple  vertical  spring  accelerator  was  devised  which 
reproduced  only  the  vertical  radial  forces  (same  magnitude  and  frequency), 
of  a  1C- foot  2-pole  swing. 

Forty  unselected  men  were  subjected  to  a  simple  vertical  G  change  of  0.6  G 
to  1.4  G  33  times  p2r  minute  on  the  spring  accelerator  and  40  others  to  the 
same  frequency  and  quantity  of  vertical  G  change  on  the  swing.  No  sickness 
occurred  in  the  grjup  exposed  to  simple  vertical  motion  as  compared  to  a  5fi% 
incidtnce  of  notiou  sickness  in  the  group  who  were  swung.  Either  vertical 
forces  are  not  responsible  for  the  occurences  of  swing  sickness  or  some 
additional  stimulus,  which  occurs  on  the  swing,  is  also  necessary.  Further 
investigation  with  the  vertical  accelerator  is  necessary  to  ascertain  the 
effects  of  visual  orientation,  direction  of  vertical  force  in  respect  to  the 
labyrinth,  and  of  combining  other  accelerative  forces. 
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Manning,  G.W.  1944  FAILURE  OF  A  VERTICAL  ACCELERATOR  Td  PRODUCE 

NOTION  SICKNESS .  Proc«  Aatoc.  Cotam.  Aviation  Med.  Research. 

Appendix  H.  25  February  1944 
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Manning.  G.  V.  &  G.  W.  Stewart  1949  EFFECT  OF  BODY  POSITIOlf  ON  INCIDENCE 
OF  HOTION  SICKNESS. 

J.  AdpI.  Phvslol.  l(9):619-628. 
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Manning,  L.A.  1960  IONIC  VELOCITY  SENSOR  FEASIBILITY  STUDY  (Varlan  Associates, 
Palo  Alto,  Calif.)  Engineering  rept.  no.  207-6Q,  Contract  AF  33(616)5200) 
ASTIA  AD- 242  611 


ABSTRACT;  Three  essentially  different  schemes  are  considered  for  measurement  of 
the  air  speed  of  a  vehicle  traveling  in  the  atmosphere  at  altitudes  above  iCO 
kilometers.  Use  of  the  dielectric  displacement  of  a  neutral  gas  stream  in  an 
electric  field  gradient  is  shown  to  produce  too  small  a  deflection  for  use  in  a 
practical  device.  On  the  other  hand,  a  rotating-disc  type  mechanical  velocity 
sorter,  is  ing  both  ionized  and  unionized  particles,  is  shown  to  have  altitude 
limitations  and  to  require  large  mathematical  data  reductions.  A  third  system 
utilizing  a  pair  of  rotating  pressure-sensitive  microphones  appears  to  hold  great 
promise  owing  to  its  simplicity.  The  development  of  sufficiently  low  noise 
resistant  microphones  would  permit  this  device  to  be  used  at  greater  altitudtes 
and  at  lower  velocities.  (Author) 
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Manzurov,  A.  R.  1956  RENTGENOLOGICHESKIYE  ISSLEDOVANIYA  PRI  DEYSTVIL  NA 

ORGANISM  CHELOVEKA  RADIAL'NYKH  USKORENIY.  (x-RAY  EXAMINATIONS  OF  THE  HUMAN 
ORGANISM  SUBJECTED  TO  RADIAL  ACCELERATION).  Vovenno-meditsinskiy  Zhurnel 
(Military  Medical  Journal).  i0:59-64,  1956.  (Translation  in  USAF  Air 
Intelligence  Information  Report  "Two  Problems  in  Acceleration:  Cumulative 
Effect  and  X-Pjy  Examinations".  IR-1600-57,  23  July  1957) 
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M*rb«rger,  J.  1942  PROPOSED  EQUIPMENT  FOR  THE  SELECTION  OF  PERSONNEL  WITH 

RESPECT  TO  THE  PROBLEM  OF  MOTION  SICKNESS  (School  of  Aviation  Medicine,  DSAF 
Randolph  AFB,  Texas)  Rept.  No.  84-1,  September  1942 
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Marbarger,  J.  P.,  ed.  1951  SPACE  MEDICINE.  THE  HUMAN  FACTOR  IN  FLIGHTS 
BEYOND  THE  EARTH. 

(Urbana,  Ill,:  University  of  Illinois  Press,  1951) 

CONTENTS: 

Armstrong,  H.  G. ,  Space  Medicine  in  the  United  States  Air  Force; 
von  Braun,  V^.  ,  Multi-Stage  Rockets  and  Artificial  Satellites; 
Strughold,  H,. ,  Physiological  Considerations  on  the  Possibility  of  Life 
Under  Extraterrestrial  Conditions, 

Haber,  H.,  Astronomy  and  Space  Medicine; 

Campbell,  P.  A.,  Orientation  in  Space; 

Buettner,  K. ,  Bioclimatology  of  Manned  Rocket  Flight 
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Marchesseau  and  Fabre  1961  ROLE  AND  IMPORTANCE  OF  THE  FLIGHT  SURGEON  IN 

FRANCE  WITH  REGARD  TO  AIR  SAFETY.  (Rble  et  importance  du  medecin  de  I'air 
en  France  dans  la  securitd  aerienne)  Revue  internet ionale  des  services 
de  sante  des  armees  de  terre ,  de  tr.er .  et  de  1  ’air  (Paris)  34(] -2)  :21-24 
Jan.  -  Feb.  1961.  (In  French,  with  English  summary,  fp,  21']). 
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Marcus,  Hn.  J.  E.  Walsh,  L.  P.  Clark  et  al  1948  SHOCK  AND  VIBRATION 
BULLETIN  NO.  7. 

(Office  of  Naval  Research,  Washington,  D.  C.)  NRL  REpt.  No.  S-3229. 

ASTIA  ATI  75  153. 

ABSTRACT:  The  eight  symposium  on  shock  and  vibration  was  held  at  Naval  Research 
Laboratory,  Papers  presented  were  concerned  with  the  effect  of  shock  and  vibra¬ 
tion  on  structures,  vibration  porblems  of  aircraft,  theoretical  and  experimental 
research  on  flutter  in  aircraft,  photoviscous  flow  channel.,  static  stress  in 
aircraft  structures,  the  measureme.it  of  mechanical  transients  following  landing 
impact  of  a  model  airplane,  ejection  of  pilots  from  aircraft,  and  the  measure¬ 
ment  of  forces  acting  on  the  pilot  during  crash  landing. 
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Margarta,  R.  1940  ACCELERATION  AND  THE  PILOT. 
Aircraft  Engr.  12:165. 
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Margaria,  R.  1950  ALCUNI  IMPORTAKTI  DE  URGENTI  PRDBLEMI  DI  MEDICINA 

AERffltAUnCA  (Important  and  Urgent  Problems  of  Aeronautic  Medicine) 
Minerva  Medica.  (Torino),  41:229-232,  July  28,  1950. 
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Margaria,  R.  1953  ON  THE  FUNCTIONS  OF  CEREBROSPINAL  FLUID, 

Exp.  Med.  Surg.  1,1 ; 297-;301 , 

ABSTRACT:  1.  The  functions  of  crebrospinal  fluid,  commonly  given  as  (a)  fluid 

buffering,  (b)  being  a  reservoir  of  fluid,  and  (c)  being  a  nutrient  medium  for 
the  brain,  are  discussed. 

2.  The  essential  function  of  the  cerebrospinal  fluid,  in  which  the  brain 
is  suspended,  is  to  reduce  the  effective  mass  of  the  brain  to  1/26  of  the  mass 
of  the  organ  as  measured  in  air. 

3.  This  mechanism  reduces  the  effective  weight  of  the  brain  ot  the 
equivalent  of  about  50  g.,  a  weight  which  is  tolerated  by  the  delicate  nervous  and 
vascular  structures  of  the  base  of  the  brain. 

4.  Forces  acting  on  the  brain  as  a  consequence  of  acceleration  (linear, 
angular  or  centripetal)  are  reduced  proportionately:  this  is  the  reason  why  the 
brain  is  one  of  the  last  structures  to  be  damaged  in  spite  of  its  praticularly 
delicate  and  fragile  texture.  Only  accelerations  of  a  very  high  order  of 
magnitude,  over  100  times  the  acceleration  of  gravity,  are  liable  to  damage 

the  brain  tissue  structures. 

5.  A  disadvantage  of  the  fluid  is  that,  like  all  liquids,  it  is  incom¬ 
pressible  and  therefore  cannot  act  as  a  pressure-volume  buffer  such  as  is 
required  to  prevent  damage  to  the  brain  in  .-^ome  emergency  cases,  for  instance 
when  a  body  makes  an  "air  tight"  entry  into  the  cranium. 

This  explains  the  explosive  character  of  certain  lesions  of  the  head  caused 
by  gunshot. 


Margaria,  R.  1953  LA  CONDIZIONE  DI  SUBGRAVITA  E  LA  SOTTRAZIONI  DALL'EFFETTO 
DELLE  ACCELERAZIONI  (The  Condition  of  Subgravity  and  the  Elimination  of 
the  Effects  of  Accelerations) 

Rivista  di  Medicina  Aeronautics  (Rome)  16(4):  469-474;  Oct, -Dec,  1953, 
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Kargaria,  R.  1956  EFFECT  OF  ACCELERATIONS  ON  CEREBELLAR  POTENTIALS  IN 
BIRDS  AND  ITS  RELATION  TO  THE  SENSE  OF  DIRECTION. 

(USAF  Office  of  Scientific  Research)  AFOSR  TN  57-519,  June  1,  1956. 

ASTIA  AD  136  601. 

ABSTRACT:  Rotatory  and  post-rotatory  cerebellar  responses  of  homing  and  domestic 
pigeons  and  of  migratory  and  sedentary  doves  have  been  studied  by  means  of  an 
orientable  centrifuge,  the  speed  and  position  in  the  space  of  which  could  be 
changed  at  will.  These  results  are  discussed  taking  in  account  the  Ising  theory 
about  the  detection  of  the  vertical  component  of  Coriolis  acceleration  as  a  base 
for  direction  sense  in  animals. 

Further  work  has  been  performed  later  and  the  following  results  have  been  obtain¬ 
ed:  (1)  In  order  to  make  sure  that  muscular  potentials  did  not  play  a  role  in 
the  recorded  responses  to  acceleration,  the  pigeon  has  been  deeply  curariz,ed 
during  centrifugation  and  recording  from  the  cerebellum.  (2)  In  order  to  investi¬ 
gate  the  reports  about  the  loss  of  orientation  of  homing  pigeons  when  hit  by 
radar  beams,  rotatory  and  post-rotatory  responses  have  been  recorded  immediately 
after  subjecting  the  animals  to  up  to  2  min.  of  radar  waves.  The  effect  of 
radar  might  be  reduced  to  disruption  of  the  equilibrium  sense  and  other  injuries 
due  to  increase  of  temperature  in  the  head:  it  is  well  known  in  fact  that  local 
rise  of  temperature  succeeds  in  exciting  thr  labyrinth. 
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Margaria,  R.  1957  PROLONGED  AFTER-EFFECT  OF  CENTRIPETAL  AND  TANGENTIAL 

ACCELERATIONS  ON  CERI:BELL.\R  POTENTIALS.  Final  Report  1  June  1956  -  30  Sept. 
1957.  (Laboratorio  di  Fisiologia  dell 'Uniyersita  di  Milano,  Italy) 

Rept.  No.  AFOSR  TR-58-37;  Contract  AF  61(514)968;  ASTIA  AD-152  246. 


Abstract:  The  rotatary  and  post -rotatory  responses  of  domestic  and  nonmigratory 
species  were  compared  with  the  responses  of  homing  pigeons  and  migratory  birds. 
Results  indicated  that  the  cerebellar  cortex  of  birds  if  highly  sensitive  to 
rotatory  acceleration.  ,  A  response  was  obtained  at  a  value  as  low  as  0.01  to  0.02 
g.  The  stimulation  of  the  cerebellar  neurons  resulted  from  changes  of  the  sensory 
inflow  coming  from  the  laby-rinth.  Jilateral  labyrinthectomy  completely  abolished 
the  cerebellar  response.  A  highly  typical,  spindle-like  afterdischarge  was  fov.nd 
only  in  homi  ig  pigeons  and  migratory  birds.  (ASTIA) 
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lUrgaria,  R.  1957  LE  P0R2E  01  ACCILERAZIONE  E  LA  C0NDI2I0NE  DI  SUBGRAVITA 
IN  VOLO.  (ACCELERATION  FOROB  AND  THE  SUBGRAVITY  STATE  DURING  FLIGHT) 
mv.  Med.  Aeronaut .  fRome'^  20:  (2) :  175- 186 
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Margaria,  R.  and  T.  (^altlerottl  1957  AVOIDANCE  OF  ACCELBRATKm  FORCES 
IN  THE  ANIMAL  *BY  IMMERSION  IN  WATER. 

(Paper,  1957  Ileetlng  of  Aero  Medical  Association,  Denver,  Colo.,  May  6-8) 

ABSTRACT:  A  body  Itonersed  In  a  liquid  of  the  same  density  Is  not  subjected  to 
acceleration  forces.  The  specific  weight  of  the  single  components  of  the  animal 
body  Is  not  the  same;  therefore,  the  consequences  of  the  immersion  In  a  liquid 
of  the  same  density  of  the  animal  as  a  whole,  when,  subjected  to  acceleration 
forces,  ought  to  be  limited  to  the  differences  of  density  of  the  single  organs. 
This  Is  expcjcted  to  be  a  minor  effect.  Fishes  subjected  to  centrifugation  at 
1500  G  for  up  to  ten  minutes  survived  over  twenty-four  hours  having  only  the 
otolithic  system  destroyed.  Frogs,  centrifuged  when  Immersed  In  water,  survived 
when  exposed  to  several  hundred  G  for  some  minutes.  Mice  contained  In  a  missile 
In  free  fall  for  nine  minutes  and  decelerated  to  stop  in  1  cm.  were  killed 
Instantly,  but  they  survived  a  number  of  successive  such  falls  when  Immersed  In 
water.  (J.  Aviation  Med.-  28(2)  :210.  April  1957) 
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Margaria,  R.  1958  WIDE  RANGE  INVESTIGATIONS  OF  ACCELERATIONS  IN  MAN 

AND  ANIMALS:  FOURTH  ANNUAL  LOUIS  H.  BAUER  LECTURE. 

Riv.  med.  aeronaut.  21:655-690 

See  also  J[.  Aviation  Med.  29(12) :855-871,  Dec.  1958. 

See  also  (Milan  University,  Italy)  AFOSR  TN-58-516,  ASTIA  AD  158  327 


ABSTRACT:  This  article  discusses  many  aspects  of  the  problem  of  accelerative 
forces  on  man  and  animals.  The  viewpoint  presented  is  that  much  more  informa¬ 
tion  can  be  gathered  with  less  troublesome  experimental  situations  that  the 
gravity-free  or  free-fall  situation.  Several  examples  of  simpler  data-gather- 
ing  circumstances  are  included.  Dlscusrion  also  considers  protection  from 
acceleration  forces,  disadvantages  of  a  gravity-free  condition,  sensitivity  of 
the  labyrinth  to  gravitation,  and  effects  of  gravitation  upon  various  animal? 

The  author  includes  several  experiments  conducted  under  non-free-fall  conditions, 
especially  underwater  studies. 
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Margarla,  R.  1958  WIDE  RANGE  INVESTIGATIONS  OF  ACCELERATION  IN  MAN  AND  ANIMALSI:. 

FOURTH  ANNUAL  LOUIS  H.  BAUER  LECTURE  (Milan  University,  Italy)  AFOSR  TN  58- 

516;  ASTIA  AD-158  327 

See  also  J.  Avia.  Med.  29(12): 855-871,  Dec.  1958 

See  also  Rivista  di  Medicina  Aeronautics  21:655-690,  1958 

ABSTRACT:  This  article  discusses  many  aspects  of  the  problem  of  accelerative 
forces  on  man  and  animals.  The  viewpoint  presented  is  that  much  more  information 
can  be  gathered  with  less  troublesome  experimental  situations  that  the  gravity- 
free  or  free-fall  situation.  Several  examples  of  simpler  data-ga* hering  circum¬ 
stances  are'  included.  Discussion  also  considers  protection  from  acceleration 
forces,  disadvantages  of  a  gravity-free  condition,  sensitivity  of  the  labyrinth 
to  gravitation,  and  effects  of  gravitation  upon  various  animals.  The  author 
Includes  several. experiments  conducted  under  non-free-fall  conditions,  especially 
underwater  studies .  ^ 

SECOND  ABSTRACT:  On  the  basis  of  elementary  laws  of  physics,  describing  the 
behavior  of  bodies  floating  in  a  fluid  and  subjected  to  acceleration,  considera¬ 
tion  has  been  given  to  possible  protection  against  acceleration  forces.  Immer¬ 
sion  of  mammals  (mice)  in  water  increases  the  resistance  to  acceleration  more  than 
ten  fold.  Impacts  of  more  than  1000  G  have  been  sustained  by  such  animals  as 
opposed  to  100  G  when  not  immersed.  Animals  without  air  cavities  in  the  body,  sucH 
as  fish  or  mammalian  foetuses,  can  support  higher  acceleration  fc'rces.  The  thres¬ 
hold  of  physiological  stimulation  of  the  otolithic  apparatus  in  all  directions 
has  been  determined  In  man  floating  in  water.  Lack  of  impulses  from  this  apparatus 
is  possible  of  no  serious  consequences  on  the  functionality  of  the  brain.  The 
threshold  for  gravity  stimulation  of  the  labyrinth  in  mammals  as  from  the  induced 
changes  of  the  electrical  activity  of  the  floculo-nodular  lobe  of  cerebellum  is 
of  the  order  of  0.01  to  0.005  G.  The  loss  of  orientation,  as  an  effect  of  radar 
on  homing  pigeons,  is  considered  as  a  possible  temperature  effect. 

Migratory  animals  respond  to  acceleration  stimulus  with  peculiar  spindlelike 
bursts  of  cerebellar  action  potentials  lasting  some  time  after  removal  of  the 
stimulus.  This  peculiarity  is  in  accord  with  the  hypothesis  that  migration  in 
animals  is  possibly  supported  by  a  higher  sensitivity  to  geodetic  forces.  The 
possible  geodetic  forces  that  may  induce  migration  are  considered,  particularly 
the  accessory  Coriolis  acceleration;  they  are  of  the  order  of  magnitude  of  1  x 
10-6G,  which  is  much  lower  than  the  threshold  to  stimulation  as  found  experimen¬ 
tally  on  the  same  animals.  The  physiological  basis  to  account  for  animal  migration 
is  still  lacking.  (CARI) 
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Margaria,  R.  1958  WIDE  RANGE  INVESTIGATIONS  OF  ACCELERATION  IN  MAN 
AND  ANIMALS.  THE  FOURTH  ANNUAL  LOUIS  H.  BAUER  LECTURE 
J.  of  Aviation  Medicine  29(12) ; 855-871,  De-ember  1958 


SUMMARY:  On  the  basis  of  elementary  laws  of  physics,  describing  the  behavior 
of  bodies  floating  in  a  fluid  and  subjected  to  acceleration,  consideration 
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has  been  given  to  possible  protection  against  acceleration  forces.  Innersion 
of  mammals  (mice)  in  water  Increases  the  resistance  to  acceleration  more 
than  ten  fold.  Impacts  of  more  than  1000  6  have  been  sustained  by  such 
animals  as  opposed  to  100  G  when  not  immersed.  Animals  without  air  cavities 
in  the  body,  such  as  fish  or  mammalian  foetuses,  can  support  higher  acceler¬ 
ation  forces. 

The  threshold  of  physiological  stimulation  of  the  otolithic  apparatus  in 
all  directions  has  been  determined  in  man  floating  in  water.  Lack  of 
impulses  from  this  apparatus  is  possibly  of  no  serious  consequences  on  the 
functionality  of  the  brain.  The  threshold  for  gravity  stimulation  of  the 
labyrinth  in  mamnals  as  from  the  induced  changes  of  the  electrical  activity 
of.^he  f loculo.-nodular  lobe  of  cerebellum  is  of  the  order  of  0.01  to 
0.005  G.  The  loss  of  orientation,  as  an  effect  of  radar  on  homing  pigeons, 
is  considered  as  a  possible  temperature  effect. 

Migratory  animals  respond  to  acceleration  stimulus  with  pecuaiar  spindle-like 
bursts  of  cerebellar  action  potentials  lasting  some  time  after  removal  of 
the  stimulus.  This  peculiarity  is  in  accord  with  the  hypothesis  that 
migration  in  animals  is  possibly  supported  by  a  higher  sensitivity  to 
geodetic  forces. 

The  possible  geodetic  forces  that  may  induce  migration  are  considered, 
particularly  the  accessory  Coriolis  acceleration;  they  are  of  the  order 
of  magnitude  of  1  x  10-  '"G,  which  is  much  lower  than  the  threshold  to 
stimulation  as  found  experimentally  on  the  same  animals.  The  physiological 
basis  to  account  for  animal  migration  is  still  lacking. 
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Margaria,  R.,  T.  Gualtierotti,  &  B.  Spinelli  1958  PROTECTION  AGAINST 
ACCELERATION  FORCES  IN  ANIMALS  BY  IMMERSION  IN  WATER. 

(Proceedings  of  the  XXVIII  Congress  of  the  Aeromedical  Association,  Denver, 
Colorado).  Sec  also  J.  Aviation  Med.  29(6) :433-437 . 

ABSTRACT:  Experimentally  an  animal  immersed  in  water  can  stand  acceleration 
forces  more  than  ten  times  greater  than  in  air,  the  probability  of  survival 
being  very  high  even  at  1,000  G.  A  limit  to  the  resistance  to  acceleration 
forces  is  given  by  parts  of  the  body  having  a  specific  weight  different  from 
thct  of  the  rest  of  the  body,  particularly  the  lungs  for  their  air  content, 
and  the  otoliths.  Rat  foetuses,  having  no  air  in  their  lungs,  can  survive 
impacts  corresponding  to  accelerations  higher  than  10,000  G  when  the  nether 
is  floating  in  water.  (CARl). 
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Margaria,  R.  1959  SPATIAL  FLIGHT  PHYSIOLOGY. 
Sclentla  Medlca  Itallca  7 (4) ; 605-63 7 


ABSTRACT:  A  discussion  of  the  requirements  of  the  first  inhabitants  of  satel¬ 
lites  and  the  first  interplanetary  travellers.  The  greatest  functional  stress 
will  not  fall  on  the  circulatory  or  respiratory  apparatus,  but  on  the  central 
nervous  system,  particularly  on  the  cerebral  cortex.  It  is  therefore  especially 
to  this  organ  that  the  attention  of  physiologists  should  be  directed  when  select¬ 
ing  the  first  men  to  be  sent  into  space  and  when  training  the  candidates  for  this 
extraordinary  enterprise. 
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Margaria,  R.  &  T.  Gualtierotti  1960  BODY  SUSCEPTIBILITY  TO  HIGH  ACCELERA¬ 
TIONS  AND  TO  ZERO  GRAVITY  CONDITION.  (Paper,  Intern.  Council.  Aero.  Sci., 
2nd  Intern.  Congress,  Sept.  12-16,  1960,  Zurich) 


ABSTRACT:  Experiments  were  conducted  on  pigeons,  birds  and  frogs  in  order 
to  investigate  possible  effects  of  satellite  flight  on  humans.  This  report 
gives  the  results  of  those  experiments  and  observations. 


3,475 

Margaria,  Rodolfo  1960  SPINAL  REFLEXES  IN  MAN  AND  ANIMAL  DURING  REST  AND 

AFTER  STRESS.  RHYTHM  OF  DISCHARGE  OF  SINGLE  MOTONEURON  IN  MAN.  ROTATORY 
RESPONSES  AND  INJURIES  OF  THE  VESTIBULOCEREBELLAR  SYSTEM.  REMOTE  STDIULATION 
OF  THE  MOTOR  CORTEX  IN  THE  CAT.  (Milan  University,  Italy)  Contract  AF  61 
(052)23;  AFOSR-605;  ASTIA  AD-259  051 

ABSTRACT:  Oligo-  and  multisynaptic  reflexes  in  the  sciatic-gastrocnemius  terri-  ' 
tory  have  been  studies  in  man  during  rest  and  after  exhaustive  physical  exercise. 
During  exhaustive  physical  exercise  the  only  significant  change  consisted  in  a 
decrease  of  the  spinal  reflex  time.  The  effect  of  curarelike  substances  on  the 
same  parameters  as  above  has  been  also  investigated  in  man.  Changes  in  the  reflex 
responses  and  in  the  excitability  of  nerve  fibers  have  been  found.  The  rhythm  of 
discharge  of  the  single  motoneuron  in  man  has  been  studied  by  recording  the  action 
potentials  of  the  single  muscle  fiber  ..n  ten  muscular  groups  from  head  to  leg 
muscles.  The  rate  of  firing  of  the  neuromuscular  units  has  been  found  to  be 
constant  except  at  the  very  beginning  of  a  voluntary  contraction.  The  responses 
of  single  units  of  the  f locculo-modular  lobe  to  rotatory  accelerations  has  been 
studied  and  differential  discharges  have  been  found.  (AUTHOR) 
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Margaria,  R,  1960  SPINAL  REFLEX  RESPONSES  DURING  STRESS  AND  FATIGUE 
(Milan  U.  Italy)  Contract  AF  61(052)-23;  Project  9777(805);  AFOSR,  6lS. 

ABSTRACT:  This  Is  a  consolidation  of  two  previous  contracts  held  by  Margaria 
in  which  several  spinal  reflex  responses  have  been  used  to  measure  fatigue  and 
stressful  states.  Studies  will  be  made  of  the  effects  of  hypoglycemia,  hypoxia, 
sleeplessness,  and  drugs  upon  the  monosynaptic  reflex  patterns  In  persons. 

Cats  and  possibly  monkeys  will  be  subjected  to  brain  damage  and  the  effects  on 
these  reflex  patterns  determined.  The  possibility  of  a  vestibular  cerebellar 
mechanism  xmderlying  direction  sense  in  birds  will  be  investigated  by  measuring 
earabellar  discharges  in  homing  pigeons  after  rotation.  These  monosynaptic 
reflex  studies  may  lead  to  the  development  of  methods  for  measuring  fatigue 
or  stress. 
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Harko,  A.R.  1961  MULTI-CHANNEL  PERSONNEL  TELEMETRY  SYSTEM  USING  PULSE 
POSITION  MODUIATION. 

(Paper,  1961  Meeting  of  Aerospace  Medical  Association,  Chicago,  April  24-27) 


ABSTRACT:  Personnel  telemetry  systems  are  used  to  obtain  physiological  informa¬ 
tion  for  Instance  heart  rate,  respiration,  etc.,  from  a  human  subject  without 
using  trailing  wires.  Most  important  requirements  on  such  a  system  are  minimum 
encumbrance,  accuracy  under  different  environments,  low  power  drain,  small  size 
and  weight.  Pulse  position  modulation  has  several  advantages  for  this  type  of 
application.  The  ratio  between  effective  signal  radiated  and  average  power  drain 
is  much  higher  for  other  modulation  systems.  Necessary  circuitary  in  the  trans¬ 
mitting  heart  rate,  respiration  rate  and  body  temperature.  Operating  time  on 
one  small  battery  is  approximately  50  hours,  transmitting  range  60  feet.  A 
simple  cathode  ray  scope  display  system  is  described  as  well  as  a  system  for 
permanent,  recording.  (Aerospace  Med.  32(3): 240,  March  1961) 
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Marko,  A.R.  1961  MULTI -CHANNEL  PERSONAL  TELEMETRY  SYSTEM  USING  PULSE 
POSITION  MODULATION 

Aerospace  Medicine  32( 11) : 1019-1022 ,  Nov.  1^61, 


ABSTRACT:  A  feasibility  study  was  undertaken  of  a  pulse  position  modulation, 
personal  telemetry  system.  A  three-channel  laboratory  model  was  assembled 
capable  of  transmitting  heart  rate,  respiration  rate,  and  body  temperature 
at  ranges  up  to  approximately  100  ft.  The  charactcrstlcs  of  the  system  were 
jgiven  along  with  block  diagrams  for  the  recording  and  display  units.  (Tufts) 
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Marko,  A  R.,  M.  A.  McLennan  &  E  .  C  .  Cor  ip  11  1961  A  IC;!.';  I 1. 

PERSOI'iXL  TEIiMETRY  SYSTEM  USING  PU1£F  POSITION'S  I'.'UUUT! '.  N 
(USAF  Biomedical  Lab.,  Wright-Paltersor  AFB ,  OUio) 

ProJ.  7222,  Task  71751,  ASD  TR  61  290,  July  1961. 

ABSTRACT:  A  personal  telemetry  system  using  the  pulse  position  modulation 
technique  is  described.  The  laboratory  model  transmits  heart  rate,  rer.pira- 
tion  rate,  and  body  temperature  within  &  range  of  100  ft.  Compared  with 
FM-FM  Systems  this  system  has  the  advantage  of  very  low  power  consumption 
(20  milliwatts),  light  weight  (six  ounces  with  batteries  for  dO  hours 
continuous  operation),  small  sizes  (4  3/4  by  3  1/2  by  1  inches),  and 
sufficient  accuracy  and  stability  for  physiological  mcasuremont.s  .  Tlie 
recording  and  display  systems  are  also  described.  Certain  limitations  of 
the  system  are  pointed  out,  (Tufts) 
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Marko,  A.R. ,  M.A.  McLennan,  E.G.  Correll  1962  A  SOLID  STATE  MEASURING 
DEVICE  FOR  GALVANIC  SKIN  RESPONSE.  (6570th  Aerospace  Medical  Research 
Laboratories,  Wright-Patterson  AFB,  Ohio)  TDR  No.  AMRL-TDR-62 - 1 1 7 . 

ASTIA  AD  292  690 

ABSTRACT:  The  problem  of  monitoring  galvanic  skin  resistance,  especially  when 
used  in  combination  with  electrocardiographic  or  electroencephalographic  record¬ 
ings  is  discussed.  A  new  approach  is  outlined  that  eliminates  interference 
from  other  measurements.  A  small,  lightweight  laboratory  codel  has  been  built 
that  has  low  power  consumption  and  is  insensitive  to  vibration  and  acceleration 
forces.  The  performance,  stability,  and  accuracy  of  the  model  is  equivalent  to 
larger,  more  conventional  instruments  used  for  the  same  purpose. 
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Marrow,  D.J.  1949  ANALYSIS  OF  INJURIES  OF  1942  PERSONS  IN  1422  LIGHT 
PLANE  ACCIDENTS.  (CAA  Med.  Serv.  Records,  Wash.,  D.C.,  Unpub.  data,  1949) 
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Marsh,  C.L.  &  R.C.  Moore  1957  DECELERATION  TRAUMA. 
Am.  J.  Sure.  Series  2,  93(4) ; 623-631,  Apr.  1957. 
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MAfsh.ul,  G.  S.  19  33  T; PHVS  lOI/GICAL  LIMITATION'S  OF  FLYING. 
Fliv;ht  25:99-  100 

See  also  J.  R.-~>vil  Aerr.  Soc .  37:389-410 
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Marshall,  G.S.  1939  INVESTIGATION  OF  EFFECTS  OF  ACCELE RATION  ON 

HUMANS.  (RAF,  Institute  of  Aviation  Medicine,  Famberough) 

•  FPRC  76,  Dec.  1939. 


3,485 

Marshall,  G.S.  1940  PHYSIOLOGICAL  PROBLEMS  OF  HUMAN  FLIGHT. 
Lancet  ,  1:270-271.  See  also  Brit.  Med.  J[.  1:226-227. 


ABST.RACT:  The  physiological  problens  of  flight  are  divided  into  those 
position  and  those  of  no^’ement.  "Blacking  out"  is  the  most  coinnor  '  synptC’r. 
of  excessive  acceleration.  The  effect  can  be  alleviated  by  bending  the  o-^dy 
fon.’ard  and  tightening  the  muscles.  The  pilot  faints  when  the  pressure  is 
continued  for  a  long  time.  Tlie  movement  of  the  bouy  fluids  into  the  splanchnic 
area  cause  the  symptoms.  Temporary  blindness  is  probably  caused  uy  a  failure 
in  the  arterial  pressure  in  the  neighborhood  of  the  eye  to  a  point  at  which  the 
blood  can  no  lorrer  overcome  the  intra-ocular  pressure  of  from  20  to  25  mm. 
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Marshall,  G.  S.  1940  PHYSIOLOGICAL  PROBLEMS  OF  HUMAN  FLIGHT. 

..  -ij  I— d— Jar  1  . . 

ABSTRACT:  A  lecture.  Describes  oxygen  problems  briefly.  Discusses  problems 
of  acceleration  and  centrifugal  force,  especially  those  encountered  in  dive- 
bombing.  Estimates  3-6  G  tolerance  for  the  average  pilot,  7-8  G  for  highly 
experienced  men.  Suggests  posture  and  muscle -tensing  as  means  of  increasing 
tolerance.  (Lancet  1(238) : 270-271 ,  Feb.  1940) 


Marshall,  G.  S.  i'AO  PltYS lOLOGlCAL  PROai/C-IS  OF  IlUl'A-M  FLIGliT. 

(Lorcuro,  Modial  Society  of  London,  Jan.  29,  19^0) 

ALSVR-aCI;  a  lecture.  Describes  oxyge-n  problems  briefly.  Discusses  problems 
of  ccccieration  and  centrifugal  force,  especially  those  encountered  in  divc- 
bor.'.bing.  Estirrcitcs  3-6  G  tolerance  for  the  average  pilot,  7-3  G  tor  highly 
experienced  men.  Suggests  posture  and  muscle-tensing  as  means  of  increasing 
tolerance.  (British  Med,  J.  1:226-227,  Feb.  10,  194C) 
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Marshall,  H.  W.,  E.  F.  Lindberg,  &  W.  Sutterer  1961  CARDIAC  OLTPLT',  CIRCU¬ 
LATORY  PRESSURES  Ai'PD  ARTERIAL  OXYGEN  SATURATION  DURING  FORWARD  ACCELERATION. 


ABSTRj'.CT;  Six  m.en  vere  exposed  to  vary'ng  periods  of  forward  (trai'.sverse)  accel*- 
eration  of  up  to  10  mins'  duration  on  a  centrifuge  at  plateau  levels  of  2,  3'.,  and 
5  g  while  supported  in  the  supine  position,  with  hips  and  knees  flexed  at  right 
angles,  by  a  nylon  net  stretched  tightly  over  a  contoured  metal  frame.  The  back 
was  elevated  12  degrees  in  the' direct  ion  of  acceleration.  '  Cardiac  output  (dye 
r.ethcd)  right  atrial  and  aortic  pressures,  respirations,  E.  C.  G.,  ear  opacity, 
ear  opacity  pulse  and  arterial  oxygen  saturations  were  recorded  in  the  control 
situation  (1  g)  and  during  exposure  to  acceleration.  During  forward  acceleration 
of  up  to  5  g,  cardiac  output  showed  either  no  systematic  change  or'  a  slight 
increase;  right  atrial  pressure  increased  from  8  ( 1’  g  average)  to  22  mm.  Hg  at 
onset  of  5  g;  intraesophageal  pressure  measured  in  3  subjects  increased  similarly; 
and  m.ean  aortic  pressure  averaged  317,  above  contro’  values.  Arterial  oxygen 
saturation  below  857,  encountered  in  some  subjects  during  exposure  to  5  g,  but 
prevented  by  breathing  99.67,  oxygen,  suggests  a  change  in  ventilation  perfusion 
relationships  in  the  lung  during  forward  acceleration.  (Federation  Proc .  20(1): 
131,  Mar.  1961)  '  '  ' 
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Martin-Baker  Aircraft  Co. 
MARK  3  (Martin-Baker 


THE  martin-  BAKER  AUTOMATIC  EJECTOR  SEAT- 
Aircraft  Co.,  Ltd.,  England).  ASTIA  ATI  88684 


.'.ESTRACT:  The  design  of  the  Martin-Baker  automatic  ejector  seat  is  described 
which  enables  pilots  and  aircrew  personnel  to  escape  from  high-speed  aircraft 
at  all  altitudes.  It  is  effective  at  any  speed  and  under  any  G  accelerations 
chat  may  occur  whatever  the  altitude  of  the  aircraft.  By  the  simple  m.ovement 
of  n  han'^  lever,  the  airman  has  his  parachute  available  for  normal  rip-cord 
° P^ration  e ither  without  ejection  with  the  seat  or  at  any  time  a  f  t  e  e j  ec  t ion 
Tias  taken  place.  The  seat  is  ejected  from  the  aircraft  by  means  of  a  cart¬ 
ridge  operated  gun  and  slides  during  ejection  on  four  rollers  in  a  guide  rail. 
The  ejection  gun  is  fired  by  the  withdrawal  of  a  flexilie  screen,  which  covers 
and  protects  the  occupant's  face  against  the  effects  of  the  air  stream.  On 
ejection,  the  seat  leaves  the  aircraft  at  60  fps . 
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M-rtin  Co.,  Denver,  Cole.  1961  KTSS.  GLNEKAL  HITMAN  FACTORS  CuNS ICERA’ IONS . 
VOLUME  III. 

(Aeronautical  Systems  Division,  Wr Ight-Pat lerson  AF3,  Ohio)  ASD -CR-6 1  - 14 , 
ASD-TR-61-211,  July  196).  ASTIA  AD  273  005L 


ABSTRACT:  Contents  include  .■naterial  In  the  following  subject*: 

Acceleration 

Weightlessness 

Artificial  Gravity 

Labyrinthine  Sensitivity  in  Space  Flight 
Vibration 

Sunmary  of  Vibration  Test  Results 
Suipmary  of  Litorature  Surveyed 
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Martin,  F..D.  &  J.T.  Howe  1960  AN  ANALYSIS  OF  THE  IMPACT  MOTION  OF  AN 
INFLATED  SPHERE  LANDING  VEHICLE. 

(National  Aeronautics  arj  Space  Administration,  Washington,  D.C.) 

NASA  XN  D-314,  1960. 
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Martin,  E.D.  1961  A  DESIGN  STUDY  OF  THE  INFIaTED  SPHERE  LANDING  VEHICLE, 
INCLUDING  THE  LANDING  PERTORMANCE  AND  THE  EFFECIS  OF  DEVIATIONS  FROM  DESIGN 
CONDITIONS.  (National  Aeronautics  and  Space  Adninistration,  Washington,  D.C.) 
NASA  IN  D-692,  April  1961. 

ABSTRACT:  The  impact  motion  of  the  inflated  sphere  landing  vehicle  with  a 
navload  centrally  supported  frbm  the  spherical  skin  by  numerous  cords  has  been 
uuti.*jiined  on  the  assumption  of  uniform  isei...c»pic  gas  couipicssion  during  icif't. 
The  landing  capabilities  are  determined  for  a  system  containing  suspension  cords 
of  constant  cross  section.  The  effects  of  deviation  in  impact  velocity  and 
initial  gas  temperature  from  the  design  conditlris  are  studied.  (Author) 
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Martin,  E.D.  1961  SKIN  STRESSES  IN  AN  INFLATED  SPHERE  DURING  IMPACT. 
(National  Aeronautics  and  Space  Administration)  NASA  TN  D-1070, 

Aug.  1961.  ASTIA  AD  260  764. 

ABSTRACT:  An  analysis  is  made  of  the  stresses  in  the  skin  of  an  inflated  non- 
stretchable  sphere  during  normal,  nonrotating  impact  with  a  haid  flat  surface. 


-ir,/  tiiJi.iite  Ticdilui.  of  elasticity  in  the  skin  and  infinite  prop-igation 
«p<  eo  cl  stress  waves,  rnalysls  is  further  applied  to  the  study  of  the 

Inflated  sphere  landing;  vehicle  containing  a  payload  suspended  at  the  center. 
Curves  are  presented  showing  the  stress  distributions  during  impact  for  cases 
corresponding  to  those  calculated  in  previous  reports  in  which  the  impact  motion 
and  payload  landing  performance  capabilities  of  the  landing  vehicle  have  been 
studied. 
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Martin,  E.E..  J.P.  Henry,' J.L.  Gamble  &  R.S.  Shaw  1948  EVALLATION  OF  THE 
AKTI-G  SfJIT.  (USAF  Air  Material  Command,  Wright -^..tterson  AFB,  Ohio) 
MCREXD-689-2C,  Report  No .  8 .  24  July  1948. 


ABSTRACT:  Three  subjects  were  each  exposed  to  one  or  more  series  of  runs  on 
the  human  centrifuge.  Each  series  consisted  of  direct  arterial  pressure 
measurements  at  1  g,  2.5  g,  3.5  g,  and  5  g  without  and  with  each  of  the  anti- 
g  suits.  This  report'  presents  direct  radial  artery  pressure  results  obtained 
while  comparing  three  anti-G  suitS  on  the  human  centrifuge.  The  G-5  suit 
proved  to  be  more  efficient  than  the  G-4A  which  gives  more  than  twice  the 
protection  afforded  by  the  G-3A  suit.  The  added  protection  given  by  the  three 
suits  when  using  the  M-1  maneuver  is  as  follows:  4  g  for  the  G-3A,  2.3  g  for 
the  G-4A  and  0.1  g  for  the  G-5.  This  protection  is  over  and  above  the  normal 
2  g  protection  obtained  Vi^ile  performing  the  t^-1  maneuver  alone.  The  direct 
arterial  pressure  method  for  evaluating  G-suit  protection  can  bo  used  to 
confirm  the  results  obtained  by  the  visual  method  of  G-suit  evaluation.  Experi- 
Tients  should  be  conducted  to  measure  cerebral  perfusion  pressure  head  and 
ojood  flow  rates  during  positive  acceleleratlon  to  determine  how  they  vary  in  ' 
prv.portion  to  cerebral  arterial  pressure. 
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Martin,  E.E.  &  J.P.  Henry  1950  THE  SUPINE  POSITION  AS  A  MEANS  OF 

INCREASING  TOLERANCE  TO  ACCELERATION.  (Air  Materiel  Command, 
Engineering  Div.,  Wright-Patterson  AFB,  Ohio)  AF  Report  No.  6025. 
Aug.  1950.  ASTIA  ATI  89  949 


ABSTRACT: A  new  supine  hammock  seat  is  described  as  a  m.ethod  for  enhancing 
tolerance  to  positive  acceleration.  The  orotection  afforded  by  the  seat 
used  in  a  fixed  position  is  compared  with  the  conventional  upright  seated 
posture.  Protection  afforded  in  the  supine  seat  while  wearing  a  modified 
ant,i-G  suit  compressing  the  legs  alone,  exceeds  that  presently  found  when 
using  an  anti-G  suit  in  the  upright  seated  posture  by- approximate ly~I-g-.— 


1  . 
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Martin,  E.  >  .  i  J .  P .  Henry  1951  THE  EFFECTS  OF  TIME  AND  TEMPERATURE  UPON 

TOLERANCE  TO  POSITIVE  ACqFLER.\TIC;. .  Teen.  D.U.i  rugest  16(6):  19-23,  June  1:^51 
See  also  J.  Avia.  Med.  22:382-390 

ABSTRACi':  Eleven  subjects  have  been  repeatedly  exposed  to  2-minute  runs  on  the 

human  centrifuge  in  the  upright  seated  posture  at  a  room  temperature  of  24  degrees 
C  (72  degrees  F).  Peripheral  lights  were  lost  and  central  vision  dim.  A  sustain¬ 
ed  compensatory  -'asopressor  effect  reduces  the  duration  of  the  visual  symptoms  to 
6%  of  the  long  runs;  during  the  remaining  94X  of  the  run  vision  was  clear.  In 
further  tests  with  7  subjects  in  a  temperature-controlled  cockpit  tolerance  to 
long-term  acceleration  when  sweating  (skin  temoerature  37  degrees  C)  was  only  0.5 
g  less  than  when  shivering  (25  degrees  C).  Even  when  the  subject  is  in  a  state  of 
heat  vasodilation  the  normal  cardiovascular  system  can  still  compensate  for  the 
stress  of  accelerations  of  3.5  to  4.0  g  lasting  for  2  minutes.  (DACO) 
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Martin,  E.  E.,  &  J.  P.  Henry  1951  THE  EFFECTS  OF  TIME  AND  TEMPERATURE  UPON 
TOIERANCE  TO  POSITIVE  ACCELERATION.  J.  Avia.  Med.  22:382-390 
See  also  Tech .  Data  Digest  16(6): 19-23,  June  1951 


ABSTRACT:  Eleven  subjects  have  been  repeatedly  exposed  to  2-mtnute  runs  on  the 

human  centrifuge  in  the  upright  seated  posture  at  a  room  temperature  of  24  deerees 
C  (72  degrees  F)  .  Peripheral  lights  were  lost  and  central  vision  dim.  A  sustain¬ 
ed  compensatory  vasopressor  effect  reduces  the  duration  of  the  visual  symptoms  to 
67.  of  the  long  runs;  during  the  remaining  94%  of  the  run  vision  was  clear.  In 
further  tests  with  7  subjects  in  a  temperature-controlled  cockpit  tolerance  to 
long-term  acceleration  when  sweating  (skin  temperature  37  degrees, C)  was  only  0.5 
g  less  than  w;hen  shivering  (25  degrees  C)  .  Even  when  the  subject  is  in  a  state  of 
heat  vasodilation  the  normal  cardiovascular  system  can  still  compensate  for  the 
stress  of  accelerations  of  3.5  to  4.0  g  lasting  for  2  minutes.  (DACO) 
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Martin,  F.  1930  AIRSICKNESS  AND  SEASICKNESS. 
Proc.  Roy.  Soc .  Med.  24:635 


3,499 


Martin,  J.  1949  REIJRT  ON  RESEARCH  AND  DEVELOPMENT  CARRIED  OUT  BY  MARTIN- 

BAKER  AIRCRAFT  CO.  LTD,  IN  CONNECTION  WITH  EJECTION  SEATS  FOR  HIGH  SPEED 
AIRCRAFT. 

(Martin-Baker  Aircraft  Co.,  England)  June  1949.  ASTIA  ATI  89  438 

ABSTRACT:  A  description  is  given  of  British  research  and  development  carried 
out  in  connection  with  ejection  seats  and  the  escape  of  personnel  from  high-speed 


-  !  /^70 


aircr.ift.  The  early  history  of  the  ejection  seat  project  is  presented  as  well 
as  infonaation  on  work  done*  on  the  Defiant  and  Meteor  III  fighters,  and  the  16 
and  65  ft  test  rigs.  The  design  and  construction  of  the  test  installation  for  the 
Meteor  III  fighter  and  the  design,  dcvclopnent  and  construction  of  the  Mark  I 
scat  and  the  fully  automatic  seat  is  discussed.  Consideration  is  given  to  the 
work  conducted  for  the  U,  S,  Navy  and  the  development  of  the  110  ft  test  rlgh 
and  the  50  ft  training  rig  for  the  RAF.  A  schedule  of  dummy  and  live  ejections  ' 
from  the  Meteor  III  is  included.  Photographs  and  drawings  illustrate  some  of  . 
the  equipment  and  graphs  show  acceleration  data. 
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Martin,  J.  1955  EJECTION  FROM  HIGH  SPEED  AIRCRAFT. 

(Martin  Baker  Aircraft,  Ltd.,  Denham,  Uxbridge,  Middlesex) 
See  also  J.  Royal  Aero.  Soc.  60(550) :659-668,  1956. 


ABSTRACT:  Early  studies  to  determine  physiological  acceleration  limits  on  a 

ground  ejection  rig  and  to  test  operational  designs  of  the  Martin-Baker  aircraft 
ejection  seat  in  flight  are  described.  The  chief  design  features  of  the  seat, 
including  an  automatic  ejection  device,  main  time  release,  ejection  gun,  leg 
restraining  device,  and  duplex  drogue  system  are  described,  and  the  peculiar 
conditions  and  methods  of  ejection  at  high  altitude,  high  speed,  and  low  alti¬ 
tude  are  discussed. 
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Martin,  J.  1956  EJECTION  FROM  HIGH  SPEED  AIRCRAFT. 

J.  Royal  Aero  ■  Soc .  60(550) : 659-668 ,  Oct.  1956. 


AD3TRA.CI ;  Early  stud..  -  *  .  physiological  acceleration  limits  on 

a  ground  ejection  rig  and  to  test  operational  designs  of  the  Martin-Baker 
aircraft  ejection  seat  in  flight  are  described.  The  chief  design  features 
of  the  seat,  including  an  automatic  ejection  device,  main  time  release, 
ejection  gun,  leg  restraining  device,  and  duplex  drogue  system  are  described, 
and  the  peculiar  conditions  and  methods  of  ejection  at  high  altitude,  high 
speed,  and  low  altitude  are  discussed. 


ABSTRACT'  The  author  describes  the  much-discussed  hazards  of  space  travel  and  par* 
ticularly  the  presumed  effects  of  space  travel  on  certain  body  functions,  such  as 
breathing.  He  also  deals  with  the  problem  of  feeding,  the  effects  of  acceleration 
and  heat  on  humans  traveling  in  space  ships,  with  the  psychological  aspects  of 
cosmic  flights,  with  the  dangers  from  meteors  and  cosmic  radiation' and  with  the 
survival  on  the  Moon,  Mars  or  Venus.  Thu  author  points  out  that  the  severe  tests 
undergone  by  the  dog  "Layka"  during  its  8  days  in  space  show  that  man  will  also  be 
able  to  exist  in  space  provided  the  journey  does  not  last  too  long  and  that  all 
the  scientific  measures  have  been  taken  for  his  survival.  Since  several  endurance 
tests  have  already  been  undergone  successfully,  there  is  no  doubt  that  a  short 
journey,  such  as  the  one  to  the  Moon,  taking  8  days  there  and  back,  would  present 
no  insurmountable  difficulties.  Each  member  of  the  space  ship  crew  should  be 
assured  about  1.25  kg  of  oxygen  per  24  hours.  Research  has  also  shown  that  each 
member  of  the  crew  would  require  about  1  kg  of  food  in  concentrated  form  and  2  kg 
of  water  per  24  hours.  The  pressure  in  the  space  ship  should  be  decreased  to  2/3 

or  even  1/2  atm.  A  table  showing  the  highest  and  lowest  temperatures  which,  can  be 
obtained  inside  the  space  ship,  depending  whether  the  black  or  silver-painted  side 
of  the  ship  is  turned  towards  the  Sun,  ^s  Included  in  the  article.  In  the  opinion 
of  the  author  the  crew  of  a  space  ship  should  consist  of  1)  mechanical-chemical- 
electronic  engineer  (as  pilot  mechanic);  2)  astronomer-mathemat Ician  (as  naviga¬ 
tor)  and  a  doctor-biologist.  In  case  of  a  flight  to  the  Moon  a  geologist-geodetic- 
geophysicist  should  also  be  included.  The  age  of  the  crew  should  be  between  30 
and  40.  (CARI) 
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Marks,  A.  1961  [ROCKETS  AS  MEDIUM  OF  AIR  PASSENGER  T  IANS  PORT  AT  ION  .] 

Skrzydlata  Polska  1961(37):9 


ABSTRACT:  This  article  deals  with  the  oroblera  of  utilization  of  rockets  and 
rocket  planes  as  a  -esr.s  of  mass  tiwr.sportation .  It  seems  almost  certain  that 
with  progress  in  rocket  engineering  they  v  il  become  even  safer  means  of  passenger 
Liauaivortatlon  than  modem  conventional  aircraft.  An  automatic  control  of  the 
spaceship's  navigational  system  would  be  the  decisive  s.ifety  factor  for  travel 
at  high  speeds,  especially,  at  the  rocket  landing  stage.  On  the  other  han'’.  it 
is  highly  improbable  chat  rockets  can  entirely  superced*  conventional  aircraft 
as  the  sole  means  of  transportation.  (CAR!) 
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Marukhanian  E.  V.  1960  ELECTROCARDIOGRAPHIC  OBSERVATIONS  DURING  A  PROLONGED 
EXPOSURE  TO  ACCELERATION.  - - 

In  Pat.  Fiziol.  Eksp.  Ter.  4:72-73,  Nov.  -  Dec.  1960  (Russian). 
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Marukhanian,  E.  V.  1961  IZMNENT.IA  V  CLEKTROKARDIOGR^\>C'£  I  N'ARUSHEME 

SOSTOL^NIIA  TSEOTRAL'NOI  NER^OI  SISTEMY  POD  VLIIAInIEM  USKOREA'IIA  (ELECTRO¬ 
CARDIOGRAPHIC  CHANGES  a::d  central  nervous  system  disturba-nces  produced  by 
ACCELERATION)  Fiziologicheskii  zhurnal  SSSR  (Moskva)  47(7)  843-851,  July  196!l 
English  Translation;  Sechenov  Physiol.  J.  USSR  (New  York;  Pergaraon  Press, 
1962)  47(7);921-931,  Jan.  1962 


ABSTRACT;  Various  electrocardiographic  changes  indicative  of  mo^^erate  deflection 
of  the  electrical  axis  of  the  heart  to  the  right  and  of  the  prinviry  effect  of 
acceleration  on  the  right  heart  were  seen  when  subjects  were  exposed  to  the  action, 
of  centrifugal  forces  ia  the  head-to-foot  direction.  When  there  was  profound 
functional  disturbance  of  the  central  nervous  system,  the  subjet  i'  ECGs  exhibited 
moderate  displacement  of  the  ST  interval  from  the  isoelectric  line  and  reduct,ion 
in  the  size  of  the  T  wave  or  anegative  T  wave.  The  most  pronounced  displacement  ■ 
of  the  ST  interval  and  most  pronounced  change  in  the  T  wave  were  10-20  sec.  before 
the  manifestations  of  disturbed  cerebral  circulation.  Slight  di-placement  of  the 
ST  interval  and  slight  chatige  in  the'T.  wave  in  subjects  undergoing  acceleration 
gave  warring  of  the  possible  developments f  profound  functional  disturbances  of 
the  CNS  on  further  increase  or  prolongation  of  the  acceleration.  Weakened  cardiac 
activity  as  a  result  of  primary  changes  in  the  cardiac  muscle  produced  by  henx>- 
dynamic  disturbances  was'  apparently  the  cause  of  the  functional  disturbance 
in  the  CNS  in  many  cases.  (AUTHOR'S  CONCLUSIONS) 
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Marukhanian,  E.  V.  1962  ELECTROCARDIOGRAPHIC  CHANGES  UNDER  THE  INFLUENCE 
OF  TRANSVERSE  ACCELERATION. 

In  Flzlol.  Zh.  SSSR  Sechenov.  48; 700-705,  June  1962  (Russian) 
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Marukhanian,  E.  V.,  P.  K.  Isakov  et  al  1962  ELECTROPHYSIOLOGICAL  RESEARCH 
ON  THE  ACTIVITY  OF  CUTANEOUS  ND  MOTOR  ANALYSERS  DURING  ACCELERATION 
Zh  Vvssh  Nerv  Deiat  Pavlov  12; 1021- 1028 ,  Nov. -Dec.  1962  (Russian) 
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Mases,  P.,  R.  Falet  &  C.  Jacquemin  1959  MODIFICATIONS  RESPIRATOIRES  ET 

CIRCULATOIRES  ENGENDREES  PAR  CERTAINES  POSITIONS  DE  TRAVAIL  DU  PERSONAL 
NAVIGA.\T  AU  COURS  DU  VOL  (Respiratory  and  Circulatory  Changes  Caused' by 
Certain  Work  Positions  of  Flying  Personnel  in  Flight) 

Medeclne  Aeronautique  (Paris)  14(1);  1-3. 
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Mason,  J.  K.  1953  PATHOLOGICAL  FI:;DLNGS  FOLLOWING  LG-'^JCOFSCFCL 

EJECTIO:;  FROM  HIGH  SPEED  AIRCRAFT. 

J  .  Forons  ic  Med  .  ,  (Johannesburg,  S.  Africa),  5  (4)  ;  1  7  3  - 184  ,  0,:r,.- 

Dec .  1958 . 

ABSTRACT:  Operational  and  performance  features  of  the  standard  Eri*’ish 
ejection  seat  are  outlined.'  Post-mortem  examinations  of  vi';tims  of 
unsuccessful  escapes  during  flight  are  analyzed.  The  findings  suggest 
human  or  instrumental  failure  in  the  preparatory  stage  or  during 
actual  ejection.  Potential  pathologic  findings  are  correlated  with 
various  ejection  stages.  Illustrations  are  included  showing  how  the 
post-nior -em  examination  may  disclose  the  circumstances  surrounding  the 
unsuccessful  escape.  On  the  basis  of  the  degree  of  pulmonary  fat 
embolism  and  of  local  reaction  to  Injury,  general  observations  are  made 
with  regard  to  timing  of  injuries.  The  role  of  post-mortem  examinations 
in  preventive  medicine  is  stressed  with  particular  regard  to  the  common 
causes  : f  aeath  encountered  in  unsuccessful  ejections. 

(J  .  Aviation  Med .  30(5) ;378,  May  1959) 
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Massachussetts  Institute  of  Technology  l^b  IMPACT  INTESTIGATION  015  TEXTILE 
MATERIALS.  (Textile  Division,  Massachusetts  Institute  of  Technology) 

30  June,  iy«6.  ASTIA  ATI  87219. 
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Massard,  J.M.  1956  THE  EFFECT  OF  UNDERWATLII  EXPLOSION.;  ON  SHIP  AND 

SUB-MxJIIXE  HUl.LS. 

(Illinois  1'.  Engineering  Experiment  Station  U.  bana)  Contract  NCb  r> -62  2  50  ; 

Continuation  of  Contract  NObs-55889;  Dec,  1956;  ASTIA  AD  1/8  073. 

AGSTRiVCT;  The  basic  objectives  of  this  invest  iga'’ ion ,  both  analvtic.il  and 
experimental,  were  to  develop  scaling  parameters  and  nivierlcal  procedures  for 
predicting  the  strength  of  suhc. urine  structures  under  o-.piosi-.e  loadings,  to 
investigate  the  feasibility  of  reproducing  the  action  oi  fr.ll-size  submarines 
by  m.oans  of  s^'dle  models  (by  determining  the  least  possible  scale  factors  at 
which  reproducii)  il  ity  of  structural  action  can  be  assured)  to  develop  m.ea'is  for 
analyzing  the  dynamic  response  of  stiffened  cylindrical  shells  to  blast  pres¬ 
sures  produced  by  underwater  explosions  with  particular  attention  to  numerical 
or  approximate  methods  and  with  the  objectives  in  mind  of  determining  a  cor¬ 
relation  between  the  results  of  analysis  and  such  test  results  as  have  been 
obtained  or  which  are  likely  to  be  developed  in  the  future,  and  to  determine 
the  patterns  of  force  on  various  types  of  structures  at  various  aspects  due  to 
the  underwater  detonation  of  explosives.  (Author) 
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Maatcrs,  P.G.,  W.  Lehman,  P.W.  Wood  &  D.M.  Bland  1960  INTEGRATED  FLIGHT 
CAPSULE  IMPACT  AND  FLOTATION  BAG  INFIATION  SYSTEM.  ^^GHT 

(Chance  Vought  Aircraft.  Dallas,  Texas)  Naval  Weapons  Contract  Noas 
59-6150-c,  Interim  Report  No.  AER-EOR- 12836,  1  March  1960. 


ABSTRACT:  ‘Hits  report  describes  the  studies  made  and  system  selected  for 
inflation  of  the  impact  bags  and  flotation  bags  used  on  the  integrated  flight 
Capsule.  The  use  of  a  hot  gas  generator  inflation  system  was  considered 
early  in  the  study.  However,  contact  with  Vendors  indicated  that  the  hot  gas 
generator  system  hardware,  is  feasible,  but  bag  materials  are  not  available 
which  will  withstand  the  generated  gas  temperature.  Three  different  types  of 
cold  gas  inflation  systems  were  investigated.  The  single  air  bottle,  single 
pressure  regulator  system  requires  extremely  large  lines  to  achieve  desired 
results.  A  system  using  a  single  air  bottle  with  a  pressure  regulator  at 
each  bag  allows  use  of  smaller  lines  but  the  required  inflation  time  of  3 
seconds  is  not  feasible  using  the  proposed  900  cu.  in.  air  bottle.  Both  of 
these  systems  can  be  designed;  however,  calculations  are  presented  only  to 
the  point  that  the  assumptions  made  for  system  design  are  insufficient  to 
meet  established  criteria.  The  system  recommended  for  this  application  is 
individual  air  bottles  with  no  pressure  regulators.  The  most  apparent 
advantage  of  this  system  is  insurance  against  loss  of  the  entire  recovery 
system  in  the  event  of  failure  of  one  bag. 
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Maawell,  S.S.  l'>23  LABYRINTH  AND  EQUILIBRIUM  (New  York  and  London,  Lipplncott, 
1923) 
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Matsuo,  T.  1960  EXPERIMENTAL  ELECTRONIC  EQUIPMENT  FOR  MEDICAL 

TELEMETRY 

(Trans,  of  Mitsubishi  Electric  Snd  Mfg.  Co.  (Japan)  Material  TM- 
51001,  20  nAv.  1959) 

(Office  of  Technical  Services,  Washington,  D.C.)  61-11123 
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Mathews,  C.W.  I960  REVIEW  OF  THE  OPERATIONAL  PLANS  FOR  MERCURY  ORBITAL 

MISSION.  (Paper,  28th  Annual  Meeting  of  the  Inst.  Aero.  Sci. ,  New  York, 
N.Y.,  25  Jati.  I960) 
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Mathewson,  J.H. ,  &  D.M  Severy  1953  RAPID  DECELERATION  TESTS  OF  CHEST 
LEVEL  SAFETY  BELT.  (ITTE-UCLA,  LosAngelp.3,  Calif.)  Rept>No.  27 
Reprint^ Bulletin  No.  73  -  Highway  research  Board,  Washington,  D.C. 
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Mathewson,  J.H. ,  and  D.M.  Severy  195A  AUTOMOTIVE  IMPACT  RESEARCH 
National  Safety  Council,  Transactions  28:93-101 
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Mathewson,  J.  H.,  et  al.  1960  AUTOMOBILE  SIDE-IMPACT  COLLISIONS. 
J.  of  the  Society  of  Automotive  Engineers  SP  174 
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Mathewson,  J.  H.,  et  al.  1960  HEAD-ON  COLLISIONS,  SERIES  III 

(Society  Automotive  Engineers  National  West  Coast  Meeting,  San  Francisco, 
Calif. ,  16-19  Aug.  1960) 
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Matlock,  H.,  E.A.  Ripperger,  J.W.  Turnbow,  &  J.N.  Thompson  1957  HIGH 

VEIXICITY  IMPACT  CUSHIONING,  PART  I.  DROP-TEST  FACILITIES  AND  INSTRUMENTA¬ 
TION.  (Stnjctural  Mechanics  Research  Lab.,  University  of  Texas, 

Austin,  Texas)  Aug.  1957.  ASTIA  AD  220  737  , 


ABSTPvACT:  Three  drop-test  installations  were  developed  for  research  on 
impact  cushioning.  Those  range  from  a  small  indoor  facility,  28  feet  high, 
to  275-foot  tower  which  ptovides  for  both  vertical  and  inclined  guided  drops 
of  masses  weighing  up  to  5000  pounds.  Instrumentation  measures  time,  force, 
and  displacement  during  impact  for  determining  energy-absorbing  properties  of 
materials  and  systems.  (Author) 
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Matlock.  H.,&  J.N.  Thompson 1957  HIGH-VSIDCITY  IMPACT  CUSHIONINC, 
PART  III.  PRELIMINARY  TEST  ON  A  NONPRESSURIZED  AIR  BAG. 

(Structural  Mechanics  Research  Lab.,  Texas  University,  Austin,  Texas) 
Contract  No.  DA  19-129-qm-817,  15  Oct.  1957.  ASTIA  AD  220  822 


-  1,076  - 


3,522 

Matlock,  H.,  E.A.  Rtpperger,  et  al.  1957  HIGH-VELOCITY  IMPACT  CUSHIONING, 
PART  II,  ENERGY -ABSORBING  MATERIALS  AND  SYSTEMS.  (Structural  Mechanics 
Research  Lab.,  Texas  University,  Austin,  Texas)  Contract  No.  DA  19-129 
qm-817,  26  Aug.  1957.  ASTIA  AD  220  738 


ABSTRACT:  The  cost  of  air  drop  can  be  substantially  reduced  to  the  proper 
cOTBblnation  of  aerial  retarder  and  ground  cushioning,  which  depends  upon  the 
relative  cost  of  the  retarder  and  cushioning.  Laboratory  studies  of  the 
impact  energy  absorption  of  various  materials  and  systems  iilclu<.  ing  paper 
honeycomb  foamed  plastics,  and  metal  cylinders  indicate  that  minimum  cost  is 
achieved  with  smaller  parachutes  than  those  currently  in  use. 
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Matranga,  G.  J.  1961  ANALYSIS  OF  X-15  L/^DING  APPROACH  AND  FLARE  CHARACTERIS¬ 
TICS  DETERMINED  FROM  THE  FIRST  30  FLIGHTS  (National  Aeronautics  and  Space 
Administration,  Washington,  D.  C.)  NASA  TN  D-1057;  July  1961 

SUMMARY:  The  approach  and  flare  maneuvers  for  the  first  30  flights  of  the  X-15 
airplane  and  the  various  control  problems  encountered  are  discussed.  The  results 
afford  a  relatively  good  cross  section  of  landing  conditions  that  might  be 
experienced  with  future  glide  vehicles  having  low  lift-drag  ratios. 

Flight-derived  drag  data  show  that  preflight  predictions  based  on  wind-tunnel 
tests  were,  in  general,  somewhat  higher  than  the  values  measured  in  flight. 
Depending  on  configuration,  the  peak  lift-drag  ratios  from  flight  varied  from  3.5 
to  4.5  as  compared  with  a  predicted  range  of  from  3.0  to  4.2. 

By  employing  overhead,  spiral-type  patterns  beginning  at  altitudes  as  high  as 
40,000  feet,  the  pilots  were  consistently  able  to  touch  down  within  about  +1,000 
feet  of  a  designated  point. 

A  typical  flare  was  initiated  at  a  "comfortable"  altitude  of  about  800  feet  and 
an  indicated  airspeed  of  approximately  300  knots,  which  allowed  a  margin  of 
excess  speed.  The  flap  and  gear  were  extended  when  the  flare  was  essentially 
completed,  and  an  average  touchdown  was  accomplished  at  a  speed  of  about  185 
knots  indicated  airspeed,  an  angle  of  attack  of  about  7  degrees,  and  a  rate  of 
descent  of  about  4  feet  per  second. 

In  general,  the  approach  and  landing  characteristics  were  predicted  with  good 
accuracy  in  extensive  preflight  simulations.  F-104  airplanes  which  simulated 
the  X-15  landing  characteristics  were  particularly  valuable  for  pilot  training. 
(AUTHOR) 
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Matthes,  M.  19A0  .  UNTERSUCHUNGEN  USER  DAS  VERHALTEN  EINIGER  KREISLAUFGROSSEN 
BEI  HOHEN  BESCHLEUNIGUNGEN  IM  FLXVERSUCH  UND  UBER  DEN  EINFLUSS  VON  CO2  - 
ZUSATZ  ZUR  ATEMLUFT  AUF  DIE  BESCHLEUNIGUNGSERTRAGLICHKEIT  (Behavior  of  Blood 
Pressure  and  Pulse  During  Extreme  Accelera*-ion  in  Flying  Experiments  and 
Effect  of  Addition  of  Carbon  Dioxide  to  Air  on  Acceleration  Tolerance) 
Luftfahrtmedizin  4:123-137 
See  also  ASTlA  ATI  71  122 

ABSTRACT:  Additional  CO2  increases  the  resistance  to  acceleration.  While  a 
^ield  of  4-6g  applied  centrifugally  in  the  direction  head-foot  is  the  average 
that  can  be  tolerated;  additional  CO2  allows  it  to  be  Increased  by  0.5-1.2g 
which  enables  it  to  be  endured  longer.  The  experiments  were  carried  out  on  a 
mechanical  trainer  and  in  aircraft  in  dives  or  spirals.  The  estimations  were 
made  by  blood  pressure  measurements  and  subjective  accounts.  No  reason  could 
be  found  why  some  of  the  experimental  subjects  had  clonic  cramps  in  the  front 
muscles  of  the  neck  and  upper  arm. 
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'  Matthews,  B.H.C.  PHYSIOLOGICAL  EFFECTS  OF  HlGH  ALTITUDE. 

(Flying  Personnel  Research  Committee,  Gt .  Britain)  FPRC  3, 
ASTIA  ATI  208  744 


AESTPACT:  In  reviewing  the  physiological  effects  of  high  altitude,  the  author 
discusses  lowered  barometric  pressure  and  lowered  oxygen  tension.  Also  included 
in  this  report  is  a  summary  of  present  knowledge  of  physiological  effects  of  high 
acceleration.  In  connection  with  this  subject,  the  author  discusses  the  possible 
methods  of  reducing  effects  of  high  g  and  the  investigation  and  measurement  of 
g  effects. 
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Matthews,  B.H.C.  1943  HUMAN  LIMITS  IN  FLIGHT. 

Proceedings  of  the  Royal  Institution  of  Great  Britain  32 (3) :558-569,  1943. 
See  also  Nature  153 (3893) :698-702 .  1944. 

See  also  Annual  Report  of  the  Smithsonian  Institution.  1944,  pp.  273-284. 


ABSTRACT:  The  two  greatest  stresses  which  an  aircraft  puts  upon  a  pilot  are 
(1)  those  due  to  a*  celeration  or  xapid  change  of  motion  and  (2)  those  due  to 
high  altitude  flying. 

Posture  and  seating  can  do  much  to  relieve  the  effect  of  centrifugal  force  upon 
the  body.  A  crouched  position  with  legs  raised  lessens  distance  the  heart  must 
raise  the  blood  to  the  head,  and  also  less  blood  goes  to  the  feet.  In  a  prone 
position  where  head  and  heaYt  are  nearly  the  same  height,  the  body ~caa  wit hst 
a  force  of  10  g.  However,  this  posture  is  fatiguing  and  inconvenient. 

Breathing  air  the  human  safety  limit  is  16,000  feet,  40,000  feet  with  oxygen. 
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Matthews,  B.H.C.  '-^^1944  HUMAN  LIMITS  IN  FLIGHT. 

Nature.  (London),  153:698-702 


ABSTRACT:  Stresses  of  flying  are  enumerited  and  means  of  minimizing  their 
effect  on  the  pilot  are  described. 

Posture  and  seating  mini’uize  the  effects  of  centrifugal  force.  Tf  the  pilot 
is  in  a  crouching  position  with  legs  raised  the  effect  is  lessened.  In  the 
prone  position,  since  heart  and  head  are  at  ch'e  same  height,  a  man  can  with- 
^and  a  centrifugal  force  of  10  g.  This  position  is  convenient  and  fatiguing, 
^e  effect  of  position  on  tolerance  of  acceleration  is  shown  graphically. 
Tolerance  is  greatest  in  supine  position  with  the  feet  extended  in  the  direction 
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Matthews,  R.H.C,  1945  HUMAN  LIMITS  IN  FLIGHT 
(Smithsonian  Institute,  Washington,  D.C.)  Publication  3785 


ABSTRACT:  A  modern  aircraft  will  climb  in  a  few  minutes  to  heights  at  which 
the  air  is  so  thin  that  will  no  longer  support  life.  It  can  turn  and  maneuver 
so  fast  that  pilot  may  easily  be  rendered  unconscious  from  the  mechanical 
forces  which  it  imposes  on  his  body,  and  in  an  aircraft  which  is  moving  rapidly 
in  three  planes  of  space  the  pilot  can  be  subjected  to  sitresses  beyond  the  limits 
which  the  human  body  can  stand.  Besides  the  stresses  from  wind  pressure,  cold, 
vibration,  and  noise,  the  pilots  body  must  also  be  protected  from  other  less 
obvious  stresses.  The  two  greatest  stresses  which  an  aircraft  puts  upon  the 
pilot  and  those  reviewed  in  this  publication  aie  those  stresses  due  to  accelera¬ 
tion  and  those  due  to  high  flying  in  the  rarefied  air  of  the  upper  atmosphere. 
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Matthews,  B,  H.  C.  1953  ADAPTATION  TO  CENTRIFUGAL  ACCELERATION. 
(Physiological  Laboratory,  University  of  Cambridge) 

ABSTRACT:  The  well-known  effects  of  centrifugal  acceleration  on  man  and  large 
animals  spring  from  the  disturbance  of  the  circulation  resulting  from  the 
hydrostatic  pressure  gradients  set  up.  In  addition,  the  hindrance  to  mvscular 
movement  in  man  is  subjectively  striking. 

In  small  animals,  however,  it  is  to  be  anticipated  that  the  short  hydrostatic 
columns  will  not  lead  to  great  circula tory  d is turbance .  The  ef f ec tlve  increase 
of  weiglit  of  body  and  limbs,  however,  remains. 
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Rats  have  been  reared  under  continual  centrifugal  acceleration  giving  a  total 
of  three  times  that  of  gravity.  They  thrive  under  these  conditions  and  are  able 
to  perform  normal  locomotion;  a  functional  derangement  of  the  whole  mechanism 
of  antigravity  tonus  appears  to  take  place  to  enable  them  to  do  so. 

The  rats  remain  of  below  control  weight  and  have  lived  for  over  a  year  and  a 
half  under  these  conditions.  A  few  have  been  decerebrated  and  show  striking 
extensor  tonus.  They  also  show  some  abnormal  types  of  movement  when  placed 

under  normal  conditions.  ...  j 

Growth  in  an  environment  where  the  normal  ratio  of  mass  to  weight  is  altered 
by  a  factor  of  three  shows  that  functional  adaptation. can  occur  within  the  nervous 
system  to  meet  these  conditions;  this  adaptation  is  achieved  without  great 
macroscopic  distortion,  but  some  microscopic  changes  seen  are  thought  to  relate 
to  the  changed  environment.  (J.  of  Physiology  122; 31P ,  July  24-25,  1953) 


3,531 


Matthews,  B.  H.  C.  1953  ADAPTATION  TO  CENTRIFUGAL  ACCELERATION 
Jour.  Physiol .  .T.ardon .  122  (3)i31P 

Abstract:  The  well-known  effects  of  centrifugal  acceleration  on  man  and 
large  animals  spring  from  the  disturbance  of  the  circulation  resulting 
from  the  hydrostatic  pressure  gradients  set  up.  In  addition,  the  hindranc^e 
to  muscular  movement  in  man  is  subjectively  striking.  In  small  animals,  how¬ 
ever,  it  is  to  be  anticipated  that  the  short  hydrostatic  columns  will  not 
lead  to  great  circulatory  disturbance.  The  effective  increase  of  weight  of 
body  and  limbs,  however,  remains.  Rats  have  been  reared  under  continual 
certrifugal  acceleration  giving  a  total  of  three  times  that  of  gravity.  They 
thrive  under  these  conditions  and  are  able  to  perform  normal  locomotion;  a 
functional  derangement  of  the  whole  mechanism  of  antigravity  tonus  appears 
to  take  place  to  enable  them  to  do  so.  The  rats  remain  at  below  control  weight 
and  have  lived  for  over  a  year  and  a  half  under  these  conditions.  A  few 
have  been  decerebrated  and  show  striking  extensor  tonus.  They  also  show  some 
abnormoi  types  of  movement  when  placed  under  normal  conditions.  Growth  in 
an  environment  where  the  normal  ratio  of  mass  to  weight  is  altered  by  a 
factor  of  three  shows  that  functional  adaptation  can  occur  within  the  nerv¬ 
ous  system  to  meet  these  conditions,  this  adptation  is  achieved  without 
great  macroscopic  distortion,  but  some  microscopic  changes  seen  are 
thought  to  relate  to  the  changed  environment.. 
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Matthews,  B.  H.  C.  1956  SOME  FREE  FALL  EXPERIMENTS. 

(Paper,  20th  International  Physiological  Congress,  20  July-4  Aug.  1956) 
In  Proceedings  of  the  T'^entieth  International  Physiological  Congress. 
(Brussels,  1950). 
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Matthews,  B.  H.  C.  1956  TENDON  REFLEXES  IN  FREE  FALL. 

(Paper,  Meeting  of  the  Physiological  Society,  University  Laboratory  of 
Physiology,  Oxford.  2  June  1956.) 

ABSTRACT:  Free  fall  leads  to  vigorous  reflex  responses  in  animals.  Some  of  these 
have  been  analysed  by  cinema  records  (McDondld,  1955).  Conditions  approaching 
those  of  free  fall  are  met  with  by  man  for  short  periods  in  some  aircraft  manoeu¬ 
vres  and  in  parachute  drop  with  delayed  opening,  but  little  exact  analysis  of 
reflex  responses  is  possible  under  such  conditions. 

A  drop  platform  has  been  constructed  for  human  subjects  giving  up  to  500  msec 
of  free  fall  with  facilities  for  automatic  test  and  recording  of  tendon  reflexes 
during  fall.  The  muscle  action  potential  in  response  to  a  tap  on  the  teuuo 
Achillis  at  various  times  after  the  start  of  free  fall  is  greatly  altered.  In 
unhabituated  subjects  tested  the  reflex  is  absent  after  140  msec  free  fall;  ,in 
some  subjects  it  disappears  earlier  than  this.  This  does  not  appear  to  be  due  to 
any  change  in  the  state  of  stretch  of  the  muscle  concerned,  but  to  change  in 
excitability  of  the  reflex,  produced  centrally.  This  could  .occur  either  via 
alpha  or  gamma  neurones;  present  evidence  does  not  make  it  possible  to  decide 
which. 

This.jsuPPre.ssion  of  the  tendon  jerk  appears  to  be  a  necessary  precursor  for  a 
aafe  landing  to  allow-the  muscles  to  extend  during  a  suddenly  applied  stretch. 

(J.  of  Physiology  13i:5lP.  1956) 
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Matthews,  B.,  &  T.C.D.  Whiteside  1960  TENDON  REFLEXES  IN  FREE  FALL 
Proc .  Roy.  Soc .  B.  153 (95 1) : 195-204 


ABSTRACT:  A  falling  chair  has  been  used  to  study  the  neurological  state  of 
human  subjects  who  are  suddenly  dropped.  The  sudden  transition  from  1  to  O.g 
produces  changes  in  shape  of  all  soft  tissues,  and  elongation  of  the  trunk. 
Complex  voluntary  activity  becomes  impossible  immediately  after  the  start  of 
falling,  coarse  voluntary  control  is  retained.  The  ankle  jerk  is  temporarily 
suppressed  and  analysis  suggests  this  is  due  to  changes  of  shape  of  the  muscle 
consequent  on  weightlessness.  The  experiments  here  are  concerned  with  reactions 
of  human  subjects  to  the  abrupt  change  from  1  to  0  g  when  a  subject  is  suddenly 
allowed  to  fall.  Much  work  has  already  been  done  in  aircraft  and  rockets  to 
investigate  the  effects  of  weightlessness  on  human  beings  and  animals  but  under 
these  conditions  the  onset  of  0  g  usually  occurs  slowly. 


-  1.081 
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Hatthews,  B.H.C.  c.1962  [EFFECTS  OF  PROLONGED  ACCELERATORY  STRESS  ON  RATS] 
and  [EFFECTS  ON  MAN  OF  ABRUPT  TRANSITION  FROM  1  TO  0  G.] 

Unpublished . 

ABSTRACT:  Since  Matthews  is  interested  primarily  in  problems  of  applied  physi¬ 
ology  especially  pertinent  to  certain  requirements  of  military  importance,  it 
might  appear  de'^irable  for  him  to  publish  more  often.  He  has  maintained  a- 
colony  of  rats  under  an  acceleratqry  stress  of  3  g  for  several  years.  The  only 
published  account  of  this  work  is  an  abstract  published  in  1953.  The  experiment 
is  still  under  way  and  we  may  look  forward  to  a  comprehensive  paper  on  the 
problem  within  the  next  few  months.  The  animals  have  adapted  very  well  indeed  to 
their  new  environment.  It  if;  considered  worth  while  at  this  time  to  paraphrase 
the  earlier  abstract  (Proceedings  of  the  Physiological  Society,  24-25  July,  1953) 
in  this  report. 

Mathews  is  also  studying  righting  reflexes  in  man  subjected  to  free  fall.  A 
falling  chair  has  been  used  to  study  the  neurological  state  of  human  subjects 
who  are  suddenly  dropped.  The  sudden  transition  from  1  to  0  g  produces  changes 
in  sha-pe  of  all  soft  tissues,  and  elongation  of  the  trunk.  Complex  voluntary 
activit^becomes  impossible  immediately  after  the  start  of  falling;  coarse 
voluntary  control  is  retained.  The  ankle  Jerk  is  temporarily  suppressed,  and 
analysis  suggests  this  is  due  to  changes  of  shape  of  the  muscle  consequent  to 
weightlessness.  The  experiments  here  are  concerned  with  reactions  of  human 
subjects  to  the  abrupt  change  from  1  to  0  g  when  a  subject  is  suddenly  allowed 
to  fall.  Much  work  has  already  been  done  in  aircraft  and  rockets  to  investi¬ 
gate  the  effects  of  weightlessness  on  human  beings  and  animals,  but  under  these 
conditions  the  onset  of  0  g  usually  occurs  slowly. 
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Maurer,  Martin  1961  A  STUDY  OF  COMPENSATION  METHODS  FOR  INERTIAL 
ACCELEROMETERS.  (Kearfott  Div. ,  General  Precision,  Inc.,  Little 
Falls,  N.J.);  ASTIA  AD  274  158. 

ABSTRACT:  The  characteristics  and  limitations  of  the  force-mass,  spring- 
restrained,  the  fbrce-balance  inverted  pendulum,  and  the  torque -balance 
gyroscopic  accelerometers  are  investigated.  Various,  static  and  dynamic 
errors  of  each  type  of  accelerometer  are  mathematically  analyzed  and  ex¬ 
amined  from  the  viewpoint  of  applying  electronic  compensation  to  reduce 
these  errors.  Results  show  the  difficulty  of  singling  out  a  particular 
error  for  electronic  compensation.  The  advantages  of  improving  an  accelero¬ 
meter's  dynamic  performance  are  minimized  by  the  fact  that  the  included 
errors  were  negligible  when  considered  from  the  viewpoint  of  the  naviga¬ 
tional  system.  Results  of  the  accelerometer's  static  errors  are  included. 
(Author) 
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Maurizi,  M.  &  F.  Dittrich  1962  ON  SOME  NYSTAGMDGRAPHIC  RESULTS  OBTAINED  WITH 
SUPRALIMINAL  ACCELERATIONS  AND  DECELERATIONS  OF  MARKED  INTENSITY  AND  SHORT 
DURATION. 

Valsalva  38:281-287,  Dec.  1962  (It) 


-  1.082  . 
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Maxwell,  S.  S.,  V.  L.  Burke,  &  C.  Reston  1522  THE  EFFECT  OF  REPEATED 
ROTATION  ON  THE  DURATION  OF  AITER-NYSTAGMUS  IN  THE  RABBIT. 

Amer.  J.  Physiol.  58:432-438. 
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Maycock,  R.  &  G.M.  Mprant  1951  TRIALS  OF  DRAMIMINE  AS  A  PREVENTATIVE  FOR 
AIRSICKNESS.  (RAF  Institute  of  Aviation  Kedicine,  Farnborough) 

FPRC  Memo  20,'  Feb.  1951.  ASTIA  AD  110  142  ' 

ABSTRACT:  The  trials  relate  to  a  total  of  118  paratroops  made  up  by  six  «••>>- 
groups.  Each  of  these  formed  a  party  of  passengers  in  a  towed  glider.  Half 
an  hour  before  each  flight  the  men  were  given  either  a  tablet  of  dramamine, 
or  a  similar  tablet  used  as  a  placebo  or  nothing,  and  the  three  sets  were 
approximately  equal  in  size.  Tor  all  the  flights  taken  together  there  was 
little  distinction  between  the  three  series  of  men  as  far  as  previous  flying 
experience  and  previous  motion  sickness  are  concerned.  The  incidence  of  sick¬ 
ness  (nausea,  dizziness  or  vomiting)  during  the  flights  was  least  for  the  men 
given  dramamine  (17  per  cent)  and  greater  with  marked  statistical  significance 
for  the  men  given  the  placebo  (55  per  cent),  or  nothing  (46  per  cent).  The 
series  are  not  clearly  distinguished  from  one  another  on  account  of  side  effects 
during  flight,  or  the  conditions  of  the  men  shortly  after  landing. 
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Mayerson,  H.  S.,  &  L.  A.  Toth  1939  THE  INFLUENCE  OF  POSTURE  ON  SKIN  AND 
SUBCUTANEOUS  TEMPERATURES.  Amer.  J.  Physiol.  125:474-480 
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Mayerson,  H.  S.,  H.  M.  Sweeney,  &  L.  A.  Toth  1939  THE  INFLUENCE  OF  POSTURE  ON 
CIRCULATION  TIME.  Amer.  J.  Physiol.  125:481-485 
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Mayerson,  H.  S.,  &  G.  E.  Burch  1940  RELATIONSHIPS  OF  TISSUE  (SUBCUTANEOUS  AND 
INTRAMUSCULAR)  AND  VENOUS  PRESSURES  TO  SYNCOPE  INDUCED  IN  MAN  BY  GRAVITY. 
Amer.  J.  Physiol.  128:258-269 
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Mayerson,  H.  S.  1942  THE  INFLUENCE  OF  POSTURE  ON  BLOOD  FLOW  IN  THE  DOG 
Amer.  J.  Physiol.  136:381-385 
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Mayerson,  H.S.  1944  A  CARDIOVASCULAR  "BLACKOUT"  TEST. 

J.  Aviation  Med.  15:304-315. 

ABSTRACT:  This  report  deals  with  a  procedure  designed  to  improve  the  tilting 
test  for  use  in  determining  the  physiologic  aptitude  for  flying.  A  modified 
Martin  bicycle  ergometer  was  used. 

Of  the  50  subjects  tested,  23  made  good  responses,  17  fainted  artd  10  made 
poor  responses.  Of  the  10  who  fainted  transient  blurring  of  vision  was  noted  , 
in  2. 

Gross  inspection  of  the  available  material  leaves  no  doubt  but  that  the  subjec 
tive  and  objective  syncopal  manifestations  in  the  post-exercise  period  are  the 
result  of  the  lowering  of  the  systolic  pressure  to  a  level  which  is  no  longer 
adequate  to.  provide  for  the  proper  blood  flow  to  the  eyes  and  brain. 

Because  of  the  suggested  correlation  between  susceptibility  to  fainting  and 
ease  of  "blacking  out"  when  pulling  out  of  a  dive,  the  test  described  is  pro¬ 
posed  as  a  particularly  suitable  method  of  selecting  pilots  for  combat  flying. 
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Maynard,  A.  de  L. ,  E.A.  Naclerio,  and  J.W.V.  Cordice  1955  TRAUMATIC  INJURY 
TO  LUNG,  Amer.  J,  Sure.  90:458-468. 
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Mayne,  R.  1950  THE  DYNAMIC  CHARACTERISTICS  OF  THE  SEMI-CIRCULAR 

CANALS.  J.  Comp.  Physiol.  Psychol.  43:309-319 
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Mayne,  R.  1951  THE  AUDIOGYRAL  ILLUSION  AND  THE  MECHANISM  OF  SPATIAL 
REPRESENTATION, 

Goodyear  Aircraft  Corp.  Bull  ,  GER-2863,  1-15,  Akron,  Ohio. 
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Mayo,  A.  M.  1951  BASIC  ENVIRONMENTAL  PROBLEMS  RELATING  TO  MAN  IN  THE 

"AEROPAUSE"  AS  SEEN  BY  AN  AERONAUTICAL  ENGINEER.  (Douglas  Aircraft  Co.,  Inc 
El  Segundo,  Calif.)  ASTIA  AD-87  435;  6  Nov.  1951 

A.BSTRACT:  While  many  new  factors  and  principles  must  be  considered  in  design 
for  flight  in  the  AEROPAUSE,  emphasis  on  the  cardinal  principles  of  working  . 
toward  the  optimum  pilot-airplane  combination,  will  probably  pay  the  greatest 
total  dividend  in  operational  efficiency.  This  principle  can  best  be  approached 
by  making  use  of  the  best  available  aeromedical  and  engineering  data,  in  order 
to  arrive  at  workable  compromises  in  each.  Some  of  the  new  pr'blem'j  will  , 
radically  affect  some  of  the  equipment  associated  with  the  air;' lane. 

New  problems  include  those  of  fit  and  arrangement  of  the  aircraft  cabin, 
time-distance  factor,  temperature  of  the  aircraft,  pressure  environment  in  the 
cabin,  acceleration,  noise  and  vibration  and  the  escape  problem. 
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Mayo,  A.M.  1952  BASIC  ENVIRONEMNTAL  PROBLEMS  RELATING  W.N  AND  THE  AEROPAUSE 
AS  VISUALIZED  BY  THE  AERONAUTICAL  ENGINEER 
In:  White,  C.S.  &  0.0.  Benson,  Jr.,  eds..  Physics  and  Medicine  of  the  Upper 

Atmosphere,  A  Study  of  the  Aeropause  (Albuquerque,  New  Mexico:  University 
of  New  Mexico  Press,  1952)  Pp.  6-22 


ABSTRACT:  Flight  in  the  aeropause  will  impose  great  physiological  and  psycho¬ 
logical  demands  on  pilot  and  crew.  The  rapid  advances  in  aircraft  construction 
call  for  a  corresponding  step-up  in  education  and  training.  The  human  factor 
should,  on  the  ocher  hand,  be  considered  in  the  design  of  equipment  and  instru¬ 
mentation.  The  latter  should  be  reduced  to  the  absolute  eseentials.  Further 
clarification  of  the  visual  effects. of  reduced  light  dispersion  is  required. 

The  reduction  of  the  time-distance  factor  in  high-speed  flight  will  put  more 
reliance  on  automatic  control  mechanisms,  confining  the  human  element  to  slow- 
rate  monitoring  operations.  Temperature  regulation  systems  will  have  to  be 
adapted  to  the  increasing  speeds  (a  '"hart  indicating  various  cooling  systems 
practicable  at  the  various  speed  ranges  is  presented) .  Problems  concerning 
pressurization,  physiological  effects  of  acceleration,  of  noise,  and  vibration 
are  discussed.  Brief  sections  are  dedicated  to  radiation  and  meteor  hazards. 
General  principles  of  escape  mechanisms  are  analyzed.  In  conclusion  it  is 
recognized  that  a  compromising  formula  is  to  be  worked  out  to  balance  all 
factors  involved  and  keep  the  resulting  costs  at  a  minimum. 
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Mayo,  A.  M.  1956  ENVIRONMENTAL  CONSIDERATIONS  OF  SPACE  TRAVEL  FROM  THE 
ENGINEERING  VIEWPOINT. 

Interav' a  11(6) :435-438. 


ABSTRACT:  Tb-  basic  medical,  physical  and  engineering  data  for  manned  flight 
in  free  spac  ,  while  still  inadequate,  are  rapidly  being  assembled.  Progress' 
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to  date  has  been  made  possible  by  the  combined  effort  of  people  in  practically 
every  branch  of  science.  As  the  day  of  manned  space  flight  is  more  closely 
approached,  a  drastic  increase  in  the  amount  of  effort  will  be  needed  to  answer 
the  increasingly  detailed  questions  incident  to  actual  design  fabrications  and 
operation  of  the  manned  space  craft. 
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Mayo,  A.M.  1956  ENVIRONMEOTAL  CONSIDERATIONS  OF  SPACE  TRAVEL  FROM  THE 
ENGINEERING  VIEWPOINT. 

J.  Aviation  Med.  27 (4) ;379-389. 

ABSTRACT:  The  basic  medical,  physical  and  engineering  data  for  manned  flight 
in  free  space,  while  still  inadequate,  are  rapidly  being  assembled.  Progress 
to  date  has  been  made  possible  by  the  combined  effort  of  workers  in  almost 
every  branch  of  science.  As  the  day  uf  manned  space  flight  is  more  closely 
approached,  a  drastic  increase  in  the  amount  of  effort  will  be  needed  co‘ansv.7er 
the  increasingly  detailed  questions  incident  to  actual  design  fabrications  and 
operation  of  the  manned  space  craft. 
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Mayo,  A.M.  1957  SOME  SURVIVAL  ASPECTS  OF  SPACE  TRAVEL 
Journal  of  Aviation  Medicine  28(5):  498-503 

ABSTRACT:  In  a  space  craft  as  in  aircraft  the  over-all  objectives  must  comnand 

first  attention.  Survival  problems  resulting  from  space  environment  will  be  so 
severe  however,  that  a  larger  percentage  of  total  space  craft  design  time  is 
likely  to  be  spent  in  their  solution  than  in  airborne  craft.  The  design  of  crew 
compartments  will  be  dictated  by  the  requirenuuts  of  human  operators  not  signif¬ 
icantly  different  in  basic  physical  and  mental  capabilities  from  those  of  t'ne 
pilots  of  present  aircaaft.  Automatic  controls  will  be  needed  a:,  greatly  for 
actuation  of  safety  equipment  and  environmental  control  of  the  crew  quarcer.s 
as  in  control  of  the  craft  and  its  propulsion  and  power  systems.  A  major  proble 
will  be  that  of  sui"ably  linking  the  human  operator  to  his  "automatic"  systems. 
Hermetically  sealed  crew  quarters  to  provide  a  livable  earth  env irorment  in 
space  will  be  a  prime  survival  requirement.  The  reconversion  of  liquid  and  food 
waste  products  to  useful  nutrients  that  are  psychologically  satisfactory  might 
be  approached  by  the  use  of  secondary  liviag  organism'-  in  t  le  same  rruinner  as  in 
nature.  Temperature  contiol  will  u..doubtedly  require  specialized  attention. 

The  possibly  dangerous  stresses  to  be  encountered  during  space  flight  include 
weightlessness  and  acceleration.  The  problems  uf  ...urviving  t!.e  effects  of  a 
wide  variety  of  solar  and  cosmic  radiation  are  other  d-uigers  Careful  considera 
tion  must  be  given  to  a  proper  balance  of  the  fund '-^tnta  1  moral,  morale  and 
economic  factors  to  provide  escape  equipment  justir.ably  on  the  basis  of  the 
total  purpose  of  the  craft  involved. 


1,086  . 


3,553 

Mayo,  A.M.  1962  REVIEW  OF  NASA  IMPACT  WORK  AND  PLANS 

I*'  Impact  Acceleration  Stress;  Proceedings  of  a  Syroposium  With  &  Comprehensive 
Chronological  Bibliography.  National  Academy  of  Sciences,  National  Research 
Council,  Publication  #977,  Pp.  5-16 

ABSTRACT:  To  meet  its  statutory  responsibilities,  the  National  Aeronautics  and 
Space  Administration's  interest  in  human  impact  acceleration  must  include: 

(1)  A  search  for  knowledge  from  and  in  support  of  space  exploration.  (2)  Re¬ 
search  and  development  to  answer  specific  problems  related  to  manned  space  flight. 
.  (3)  The  stimulation  of  industrial  and  military  application  of  information  avail¬ 
able  from  past  research.  ' 

The  NASA  is  now  sponsoring  research  and  is  prepared  to  sponsor  or  conduct 
additional  research  and  development  which  can  result  In  improvements  to  manned 
space  flight.  The  need  for  limited  research  efforts  on  human  tolerance  tb 
impact  along  axes  other  than  horizontal  and  vertical  is  presently  identified. 

It  is  considered  particularly  important  that  the  people  involved  in  acceleration 
research  work  be  continually  alert  to  Identify  possible  efforts  which  can  result 
in  large  versus  marginal  gains. 
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Mayou, D  .  1942  VISUAL  PROBLEMS  IN  CONNECTION 

WITH  AIRSICKNESS  (R/iF,  institute  of  Aviation  Medicine,  Farnborough)  FPRC  Reporr 
no.  464;  May  1942,  ASTIA  ATI-206  853 


ABSTRACT:  Investigations, on  visual  tests  were  conducted  using  201  people  divided 
into  three  groups.  From  the  results  of  the  tests,  the  following  conclusions  were 
reached;  visual  acuity  does  not  decrease  as  a  result  of  swinging  or  gliding  tests; 
adduction  power  tends  to  decrease  after  swinging  and  gliding,  but  not  to  a  degree 
that  would  affect  the  efficiency  of  personnel;  and  depth  perception  remains  stable 
after  swinging  and  gliding,' and  there  is  no  deterioration  after  nausea  or  vomiting, 
but  there  is  an  interesting  feature  arising  which  indicates  that  esopheria  becomes 
converted  into  relative  exophoria.  The  results  of  the  Bishop  Harman  Diaphragm  tesh- 
are  of  little  importance,  as  readings  considered  to  be  defective  must  be  greater 
than  5.  The  average  increase  in  error  for  all  groups  fell  wit  in  these  limits.  It 
may  be  concluded  that  there  is  no  deterioration  in  night  visual  capacity  after 
swinging  or  gliding.  Nausea  or  vomiting  has  no  adverse  effect.. 


3,555 


Mayskii,  I.  1961  KOSMOS  I  BTOLOGIYA  (Space  and  Biology) 

(Trans,  of  i  ts  inski  1  Rabotnik  (USSR)  24(30)  ( 1986)  :  3,  1961) 
(Office  of  Teclinical  Services,  Washington,  D.C.)  61-27228 
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Mazelsky,  B.  1950  CHARTS  OF  AIRPLAl^E  ACCELERATION  RATIO  FOR  GUSTS  OF 

ARBITRARY  SHAPE. 

(National  Advisory  Committee  for  Aeronautics,  Washington,  D.C.) 

Technical  Note  2036,  Feb.  1950.  ASTIA  ATI  68  639. 

SUMMARY:  The  equation  of  vertical  motion  for  an  airplane  flying  in  gusty  air 
is  simplified  in  order  that  its  solution  is  a  function  of  only  two  parameters, 
namely,  the  mass  parameter  of  the  airplane  and  the  shape  of  the  gust  the  air¬ 
plane  is  penetrating.  The , solutions  of  the  quatipn  are  presented  in  the  form 
of  charts  that  can  be  used  for  estimating  rapidly  and  easily  the  acceleration 
ratios  encountered  by  airplanes  with  different  mass  parameters  penetrating  a 
sharp-edge  gust,  a  gust  of  arbitrary  shape,  or  a  triangular  gust.  (Author) 
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Mazer,  M.  1945  THE  G  SUIT  IN  COMBAT. 
Air  Surg.  Bull.,  2:236-238 


ASSTPACT:  Presents  data  on  the  occurence  of  grayout  and  Dlackout  and  the 

highest  G  force  ever  experienced  as  recorded  by  the  Kollsman  accelerometer 
in  35  pilots  who  wore  the  G  suits  on  all  missions.  Ten  of  the  pilots  had 
had  grayout  but  not  blackout.  Of  these,  9  had  been  exposed  to  5  G  or  more. 

Of  ^he  4  who  had  blacked  out,  3  had  been  e.xposed  to  6  G  or  more.  Of  the  21 
who  had  never  grayed  out,  17  had  experienced  5  G  or  more  and  14,  6  G  or  more. 

Of  the  31  who  had  never  blacked  out,  20  had  experienced  a  force  of  6  G  or  more. 
Six  pilots  had  experienced  7  to  7.9  G  and '5.8  to  9  G  without  blacking  out. 

It  is  concluded  that  the  G  suit  is  an  important  factor  in  increasing  the 
combat  efficiency  of  the  P-51  pilot-aircraft  combination. 


3,558 


Mazza,  G.  1963  NEW  ACQUISITIONS  ON  VESTIBULAR  PHYSIOLOGY  AND  PHYSIOPATHOLOGY 
DURING  SPACE  FLIGHT. 

Riv.  Med.  Aero. ' 26: 99-136 ,  Jan. -Mar.  1963  (Italy) 
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Mazza,  V.  1947  PNEUMATIC  CATAPULTS  FOR  SIMULATED  SEAT  EJECTION  TESTS. 

(Engineering  Division,  Air  Materiel  Command)  Sept.  19^>7. 

ASTIA  ATI  49510 


ABSTRACT;  Preliminary  tests  were  conducted  of  two  types  of  pneumatic 
catapults  which  were  developed  for  use  on  the  ejection  seat  test  tower  to 


determine  the  most  tolerable  acceleration-time  diagrams  on  human  subjects. 

In  one  catapult  type,  acceleration  is  controlled  by  metering  compressed  air 
through  a  scries  of  orifices  in  the  cylinder  which  are  uncoveied  successive¬ 
ly  by  movement  of  the  piston.  The  other  pneumatic  catapult  is  accelerated 
by  air  metered  by  a  mechanically  actuated  air  valve  which  is  positioned 
through  a  cam  arrangement  by  the  upward  displacement  of  the  ejection  seat. 

The  two  methods  were  shown  to  be  feasible,  with  the  former  method  recommended 
for  work  with  human  subjects  from  the  standpoint  of  safety  and  simplicity. 


3,560 

Mazza,  V.,  R.W.  Briggs,  C.E.  Caroll,  &  R.V.  Wheeler  1950  HIGH  ALTITUDE 

BAILOUTS.  (USAF ,  AMC,  Wright-Patterson  AFB,  Ohio)  Memo  Rept.  No.  MCREXD-695- 
66M. 
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Mazza,  V.  1951  HIGH  ALTITUDE  BAILOUTS. 

J.  Aviation  Med.  22(5):403-407 .  Oct.  1951. 
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Mazzei,  J.H,  1961  A  COMPARISON  STUDY,  CONFINED  VS  UNCONFINED  TEST 

DATA,  A  CHECK  STUDY.  INSTRUMENTATION  RESPONSE  AT  HIGH  FREQUENCIES. 

(Feltman  Research  Labs.,  Picatinny  Arsenal,  Dover,  N.J.) 

Technical  rept.  no.  FRL-TR-45,  ASTIA  AD-263  564L,  September  1961 

ABSTRACT:  Confined  and  unconfined  dynamic  drop  tests  were  conducted  on  like 
specimens  of  cushioning  material  of  known  density,  cits,  and  '.inder  compaiable 
environmental  conditions.  The  data  collected  from  these  tests  were  emplcyed 
to  plot,  on  the  same  graph,  a  static  load-vs-peak  acceleration  curve,  on« 
for  confined  and  one  for  unconfined  data.  A  comparison  of  these  curves  shows 
conclusively  that  there  is  considerable  difference  in  the  dynamic  behavior 
of  the  cushion  in  the  confined,  or  as-packaged,  condition.  Beyond  the 
optimum  loading  range,  the  peak  accelerations  transmitted  by  the  unconfir.ed 
cushion,  continue  to  rise  sharply,  while  peak  accelerations  for  the  confined 
cushion  show  a  secondary  decrease  beyond  the  optimum  loading  range,  the  peak 
accelerations  transmitted  by  the  unconfined  cushion,  continue  to  rise  she rply 
while  peak  accelerations  for  the  confined  cushion  show  a  secondary  decree, se 
beyond  the  optimum  loading  range,  before  starting  a  secondary  increase  beyond 
bottoming-out.  (Author)  - 


3,563 


-  1,089  - 


Iteda,  E.  July-Sept.  1951  CVALUES  OF  THRESHOLD  OP  ANGULAR  VELOCITY  FOR 
PHENOMENON  OF  CORIOLIS  AND  OF  PURKINJE  IN  MAN.] 

Ely.  Med.  Aeronaut.  14:453-456 
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Meda,  E. ,  tr.  E.R.  Hope  1952  A  RESEARCH  ON  THF  THRESHOLD  FOR  THE  CORIOLIS 
AND  PURKINJE  PHENOMENA  OF  EXCITATION  OF  THE  SEMICIRCULAR  CANALS. 

Arch,  dl  Fisiol.  52:116-134.  (Defence  Scientific  Information  Service, 

DRB,  Canada)  Translation  T  17  1,  15  Sept.  1954.  ASTIA  AD  50  280. 


ABSTRACT:  "The  uniform  angular  velocity,  proportional  to  the  threshold  accel¬ 
eration  for  the  development  of  the  Coriolis  and  Purkinje  vertigos,  has  been 
determined  in  six  normal  subjects.  The  angular  velocities  found  were  14.7®/ 
sec  +  1.39°  for  the  Purkinje  phenomenon,  when  the  forward  bending  of  the  head 
took  place  in  about  1/5  of  a  second.  In  the  text  of  the  paper  we  have  discuss¬ 
ed  the  application  of  the  Coriolis  theorem,  and  have  demonstrated  that  all  the 
ampul lary  receptors  participate  in  the  Coriolis  and  Purkinje  phenomena.  A 
mathematical  foundation  is  laid  for  determining  the  threshold  acceleration." 
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Meehan,  J.P.  1959  RENAL  PLASMA  FLCW  UNDER  POSITIVE  ACCELERATION 
(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 

ABSTRACT;  Exposure  to  positive  acceleration  elicits  a  pressor  response  that 
may  reasonable  produce  a  change  in  the  over-all  vascular  resistance  of  the 
kidney.  A  study  of  PAH  and  creatinine  clearances  has  been  undertaken  in  an 
effort  to  determine  the  extent  to  which  the  renal  circulation  is  involved  in 
this  pressor  response.  Subjects  were  exposed  to  an  acceleration  of  3  G  for 
10  minutes  on  the  human  centrifuge.  By  means  of  a  constant  infusion  technique, 
PAH  and  creatinine  clearances  were  determined  for  a  20  minute  period  that  in¬ 
cluded  the  10  minute  G  exposure.  Automatic  blood  sampling  permitted  proper 
timing  for  the  blood  samples.  Renal  plasma  flow  during  acceleration  is  below 
resting  control  values.  Because  of  changes  in  renal  arterial  and  venous  pres¬ 
sures  under  positive  accelerations,  renal  vasoconstriction  is  Indicated. 
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Meehan ,  J .  P . ,  &  E .Jacobs  1959 - PHYSIOLOGIC  PRODUCTION  OF  CATECHOL  AMINES  IN 

RESPONSE  TO  SEVERAL  PHYSICAL  STRESSES.  (Wright  Air  Development  Division, 
Wr^ght-Patterson  AFB,  Ohio)  WADD  TR  59-534;  Sept.  1959 

ABSTRACT:  Measurements  of  tne  physiologic  production  of  adrenaline  and  noradren¬ 
aline  in  response  to  four  standardized  physical  stresses  were  undertaken  on  young 


/ 


adult  male  subjects.  Plasma  levels  of  noradrenaline  were  found  to. increase 
significantly  in  exercise  and  the  increase  appears  to  bear  a  positive  relation¬ 
ship  to  the  physiologic  severity  of  the  exercise.  Plasma  levels  of  noradrena¬ 
line  did  not  change  as  the  result  of  the  cold  pressor  test  or  as  the  result  of 
exposure  to  positive  accelerations  of  3  g  for  5  minutes.  Renal  plasma  flow  was 
not  altered  as  the  result  of  similar  exposure  to  acceleration  lasting  for  10 
minutes. 
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llee’.-.c.-. ,  J.P.  &  H.I.  Jacobs  1959  RELATION  OF  SEVERAL  PHYSIOLOGICAL  PARA' 
liZTZ.lS  TO  POSITIVE  G  TOLERANCE. 

C.'right.  Air  Development  Division,  Wright-Patterson  AFB,  Ohio) 
:.’.JlC-TR-5S-665,  Jan.  1959.  ASTIA  AD  209  387. 

A3STRA.CT:  A  series  of  experiments  was  undertaken  in  an  attempt  to  relate 
several  physiologic  parameters  to  positive  g  tolerance.  Blood  pressure, 
blood  volume,  and  physical  condition  as  measured  by  both  the  Harvard  Step 
Test  and  a  modified  physical  fitness  test  were  the  parameters  studied.  ■ 
Subjects  were  studied  at  the  end  of  one  month  of  enforced  rest  and  again 
at  the  end  of  one  month  of  supervised  physical  training.  It  can  be  con¬ 
cluded  that  considerable  change  in  the  physical  condition  of  an  individual 
does  not  affect  his  tolerance  to  positive  acceleration.  (Author) 
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Meehan,  J.  P.  and  Edith  Jacobs  1960  VENOUS  FLAS>L^  LEVELS  OF  CATECHOL 
AMINES  IN  SEVERAL  PHYSICAL  STRESSES 

Aerospace  Medicine  31(9) : 733-733  SeptemLer  1960 

ABSTRACT;  The  venous  plasma  levels  of  adrenaline  and  noradrenaline  have 
be.-.’,  studied  in  relation  to  the  physiologic  responsus  seen  in  several 
physical  stresses.  The  stresses  studied  were  the  Harvard  Sten  Test, 
a  treadmill  exercise,  the  Cold  Pressor  Test,  and  positive  acceleration. 

Exercise  consistently  produced  elevations  of  plasma  noradrenaline  concen¬ 
trations.  The  Cold  Pressor  Test  yielded  negative  results,  while  the  accel¬ 
eration  studies  showed  markedly  va’-iable  responses.  The  data  indicate 
that  anticipation  of  the  experiment  may  significantly  raise  control  or 
resting  plasma  levels  of  noradrenaline.  Plasma  levels  of  adrenaline  did 
not  show  consistent  variations  in  these  experiments. 

3.569 

Meehan,  J.P,  &  W.  Brandt  1960  PARA- AMINO  HIPFURATE  AND  ENDOGENOUS  CREATINIRT: 

CLEARANCES  IN  POSITIVE  ACCELERATION. 

- A.erosPace  Med.  31  (3)  r220-223  ,  ^arch  1960. 


ABSTRACT;  In  eight  experiments  conducted  on  three  subjects,  exposure  to  a 
positive  acceleration  of  3G  for  ten  minutes  did  not  demonstrate  any  consistent 
changes  in  PAH  clearances  or  creatinine  clearances  from  control  values. 
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Meehan,  J.  P.  1960  RENAL  RESPONSES  TO  POSITIVE  ACCELERATION.  (Wright  Air 
Development  Division,  Wright -Patterson  AFB,  Ohio)  WADD  TR  60-637;  ASTIA 
AD-247  461 

ABSTRACT:  The  para-amino  hippurate  (PAH)  clearances,  creatinine  clearances  and 
urine  flows  of  young  male  subjects  exposed  to  positive  acceleration  have  been 
studied.  Exposures  at  3  g  for  10  min  produced  no  consistent  changes  in  the  above 
parameters  from  control  values.  Longer  exposures  at  3  g  produced  a  reduction. of 
the  para-amino  hippurate  (PAH)  clearance  in  some  subjects,  no  consistent  changes 
in  creatinine  clearances,  and  significant  reductions  in  utine  flow  following 
centrifugation.  It  is  concluded  that  positive  acceleratioh  as  used  in  the 
present  experiments  affects  the  kidney  primarily  through  mechanisms  involving  a 
reduction  of  the  thoracic  blood  volume.  (AUTHOR) 
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Maehan,  J.  P.,  &  T.  J.  McNey  1961  THE  EUECTROENCEPHALOGRAM  DURING  POSITIVE 
ACCELERATION.  (Paper,  32nd  Annual  Meeting,  Aerospace  Medical  Aaaoc.,  24-27 
Apr.  1961,  Chicago,  Ill.) 


ABSTRACT:  Studies  were  made  of  the  electroencephalogram  as  a  physiologic  indica¬ 
tor  of  blackout  and  early  unconsciousness  in  man  Induced  by  positive  acceleration. 
Fifteen-second  exposures  at  constant  acceleration  and  exposure  to  gradual  onset 
acceleration  of  1.5  g /min.  were  programmed.  Needle  electrodes  were  used.  A 
simple  adjustable  helmet  provided  good  mechanical  support.  Results  indicated  that 
no  alterations  in  the  electroencephalogram  occurred  during  blackout.  The  ones 
occurring  with  loss  or  recovery  of  cor.scicvcncss  might  have  been  Fignlflcant  if 
like  changes  had  not  sometimes  been  noted  without  such  clinical  events  present. 
Conscious  muscu^r  effort  frequently  produced  motor  activity  in  the  electroencepha 
logram  similar  to  that  observed  during  unconsciousness.  The  conclusion  seems  to 
be,  therefore,  that  the  electroencephalogram  has  doubtful  reliability  as  a  sole 
measure  of  consciousness  in  subjects  exposed  to  positive  acceleration.  (  Aero¬ 
space  Medicine  32(3):240,  Mar.  1961) 
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Keck,  J.C.,  A.  Graybiel,  et  al.  1961  OBSERVATIONS  OF  CANAL  SICKNESS  AND 
ADAPIATION  IN  CHIMPANZEES  AND  SQUIRREL  MONKEYS  IN  A  SLOW  ROTATION  ROOM. 
Proj.  MR005. 13-6001;  May  1961.  ASTIA  AD  261  695. 

See  also  Aerospace  Med.  33:571-578,  May  1962. 


ABSTRACT:  Chimpanzees  and  squirrel  monkeys,  with  both  normal  ant*  disturbed 
vestibular  function,  were  subjected  to  varying  degrees  of  rotation  in  the 
Pensacola  Slow  Rotation  Room.  The  normal  animals  showed  a  form  of  canal  sick- 


1,092 


ness  similar  to  that  observed  in  normal  humans,  and  adaptation  could  be  observed 
after  exposure  of  the  animals  to  subcritical  stimulation  for  several  days.  fhe\ 
manifestations  of  canal  sickness  were  correlated  with  labyrint'uine  function. 

It  was  found  that  canal  sickness  failed  to  develop  in  those  animals  which  ex¬ 
hibited  no  nystagmus  in  bilateral  caloric  tests.  These  experiments  point  to  the 
conclusion  that  in  these  animals  as  in  man,  the  canal  sickness  experienced  in  9 
slow  rotation  room  depends  «ipon  normal  vestibular  function.  Thus  the  chimpanzee 
and  the  squirrel  monkey  may  contribute  considerably  to  the  clarification  of  the 
etiology  and  final  control  of  canal  sickness.  (Author) 
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Meek,  J.C. ,  A.  Grayblel,  D.E.  Beischer  and  A.J.  Riopelle  1961  OBSERVATIONS 
OF  CANAL  SICKNESS  AND  ADAPTATION  IN  CHIMPANZEE  AND  SQUIRREL  MONKEYS  IN  A 
"SLCy  ROTATING  ROOM." 

(Paper,  32nd  Annual  Meeting,  Aerospace  Medical  Association,  24-27  April  1961, 
Chicago,  Ill.) 

ABSTRACT:  Chimpanzees  and  squirrel  monkeys,  with  both  normal  and  disturbed 
vestibular  function,  were  subjected  to  varying  degrees  of  rotation  in  the 
Pensacola  Slow  Rotation  Room.  The  normal  animals  showed  a  form  of  "canal 
sickness"  similar  to  that  observed  in  normal  humans,  and  adaptation  could  be 
observed  after  exposure  of  the  animals  to  subcritical  stimulation  for  several 
days.  The  manifestations  of  canal  sickness  were  correlated  with  labyrinthine 
function.  It  was  found  that  canal  sickness  failed  to  develop  in  those  animals 
which  exhibited  no  nystagmus  in  bi-lateral  caloric  tests.  These  experiments 
point  to  the  conclusion  that  in  these  animals  as  in  man,  the  canal  sickness 
experienced  in  a  slow  rotation  room  depends  upon  normal  vestibular  function, 

Thus  the  chimpanzee  and  the  squirrel  monkey  may  contribute  considerably  to,  the 
clarification  of  the  etiology  and  final  control  of  canal  sickness. 

(Aerospace  Med.  32(3) ;341,  Mar.  1961) 
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Meek,  J.C.,  A.  Graybiel,  D.E.  Beischer  and  A.J.  Riopelle  1961  OBSERVATIONS 
OF  CANAL  SICKNESS  AND  ADAPTATION  IN  CHIMPANZEES  AND  SQUIRREL  MOI'IKEYS  IN  A 
"SLOW  ROTATION  ROOM." 

Aerospace  Med.  33 (5) :571-578,  May  1962. 


ABSTRACT:  Chimpanzees  and  squirrel  monkeys,  with  both  normal  and  disturbed 
vestibular  function,  were  subjected  to  varying  degrees  of  rotation  in  the 
Pensacola  Slow  Rotation  Room.  The  normal  animals  showed  a  form  of  "canal 
sickness"  similar  to  that  observed  in  normal  humans,  and  adaptation  could  be 
observed  after  exposure  of  the  animals  to  subcritical  stimulation  for  several 

days. _ The  manifestations^of  canal-sickness  were  correlated  with- labyrinthine 

function.  It  was  found  that  canal  sickness  failed  to  develop  in  those  animals 
which  exhibited  no  nystagmus  in  bilateral  caloric  tests.  These  experiments 
point  to  the  conclusion  that  in  these  animals  as  in  man,  the  canal  sickness 
experienced  in  a  slow  rotation  room  depends  upon  normal  vestibular  function. 
Thus  the  chimpanzee  and  the  squirrel  monkey  may  contribute  considerably  to  the 
clarification  of  the  etiology  and  final  control  of  canal  sickness. 


1,093 


3,575 


Meeks,  R.  3.,  Jr.,  &  E.  R.  Wells,  Jr.  1961  FEASIBILITY  OF  USING  A  TERNARY 
MODE  FOR  PJLSE  TORQUING  A  PENDULOUS  ACCELEROMETER.  (Master's  Thesis: 
Massachusetts  Institute  of  Technology,  1961)  (U.  S.  Naval  Postgraduate 

School,  Monterey,  California)  Rept.  No.  MA26 


3,576 

Meinori,  G.  1955  EFFETTI  FISIOPATOLOGICI  E  SPORA.VIVENA2  DEL  RATTO  DOPO 

ACCaLuIL^ZlONi  SECONDO  L'ASSE  COilPOREO  LONGITUDINALE  (Phys iopa thologic 
effects  and  Survival  of  Rat  Following  Acceleration  According  to  Longitudinal 
Body  A:':is;  Description  of  Lesion) 

Rivista  di  Medic ina  Aeronautica  (Rome)  18:  322-337. 
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Melier,  C.  L.  1951  MOTION  SICKNESS. 
J.  M.  A..  1A5:  1109 
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Malv:.’.  :e-Jo.ies,  G.  1955  TME  LOSS  OF  AIRCRAFT  CONTROL  DURING  A 

ILIPID  ROLLING  M:'N0L.^y.E: .  (RAF,  Institute  of  Aviation  Medicine, 
larnborough)  FPRC  Rept.  933,  Get.  1955. 


3,579  , 

Melvil'le-Jones  ,  G.  1957  A  STUDY  OF  CURRENT  PROBLEMS  ASSOCIATED 

WITH  DISORIENTATION  IN  I-IAN -CONTROLLED  FLIGHT.  (RAF,  Institute  of 
Aviation  Medicine,  Famborough)  FPRC  Rept.  No.  1021.,  Oct.  1957. 


3,580 

Jo.-.es,  G.  1958  DISORIENTATION  IN  FLIGHT.  (RAF,  Instit.  of 
.iation  Med.,  Farnborough)  FPRC  Memo.  96  Sept  1958. 
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Melville-Jones,  G.  1959  SOME  ASPECTS  OF  LABYRINTHINE  INFLUENCE  UPON 
EYE  MOVElLLsT  DURING  RAPID  RO'IATIC:U\L  MANOEUVRES.  (RAF,  Institute 
of  .Aviation  Medicine,  Farnborough)  FPRC  Memo  110  Dec.  1959. 


-  1,094  - 

3,582 

Melvill.2-Jones,  G.  1959  DISORIENTATION  DUE  TO  RAPID  ROTATION  IN  *  • 
rLIGKT.  (1st  European  Congress  of  Aviation  Medicine).  In  Medical 
-^octs  of  Flight  Safety  (London:  Pergamon  Press,  1959) 


3^,583 

Melville-Jones,  G.  1959  DISORIENTATION  IN  FLIGHT  (1st  Internat. 
Cong,  of  Aeronautical  Sci.)  Advances  in  Aeronautical  Science. 
(London:  Pergamon  Press,  1959). 

,  See  also  FPRC  Memo  96,  Sept.  1958. 
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Melville-Jones,  G.  1959  VESTIBULAR  INTERFERENCE  WITH  VISION  IN 
FLIGHT.  Proc.  of  the  Roy.  Soc.  of  Med.  52:185. 


3,585  , 

Melville-Jones,  G.  and  W.  Free  1960  A  METHOD  FOR  SIMULT.'^NEOU S 
MEASUREMEI^TS  OF  EYE  MOVEMENTS  ABOUT  THREE  ORTHOGONAL  AXES. 
(RAF  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Rept. 
1156,  Nov. 1960. 


3,586 


Melville-Jones,  G.  1960  A  NOTE  ON  SuME  KUM\N  FACTORS  IN  HELICOPTER 
FLYING  (RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC 
Memo  No.  142,  July  1960. 
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Melville-Jones,  G.  f  D.  Drazin  1961  OSCILLATORY  MOTION  IN  FLIGHT 
(RAF  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Rept. 
1168,  July  1961. 
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Mendes,  M.F.  1952  FATORES  QUE  AFETAM  AOS  AVIADORES,  DURANTE,  0  DESEMPHENHO 
DE  SEUS  DEVERES  (Factors  Which  Affect  Aviators  During  the  Performance  of 
Their  Duties) 

Revista  Medica  da  aefonautica  (Rio  de  Janeiro)  4(3):  5-18,  DSG(WL  RE609,  v,  4) 


ABSTRACT:  The  last  decade  witnessed  the  expansion  of  the  literature  of  aviation 
medicine.  The  majority  of  pertinent  studies  centered  around  three  physical 
phenomena:  the  density  of  air,  the  ambient  temperature,  and  acceleration.  The 

factors  most  likely  to  affect  the  pilot  during  flight,  such  as  altitude, 
temperature,  noise,  light,  position  of  the  body  in  flight,  diet,  and  fatigue 
are  analyzed  in  some  detail. 


3,589 


Mentzer,  W.R.  1963  ANALYSIS  OF  THE  DYNAMIC  TESTS  OF  THE  STRETCH 

YO-YO  DE-SPIN  SYSTEM.  (National  Aeronautics  and  Space  Admin tst rat  ion, 
Washington,  D.C.)  NASA  TN  D-1902 .  Sept.  1963. 


ABSTRACT:  Results  of  the  stretch  yo-yo  feasibility  end  flight  qualification 
tests  are  presented.  These  tests  were  conducted  to  prove  the  concept  that 
the  stretch  yo-yo  is  a  more  accurate  de-spin  device  than  the  rigid  yo-yo, 
and  to  verify  the  analytical  development  of  the  stretch  yo-yo  properties. 
Variations  in  the  design  parameters  and  their  effects  on  the  final  spin  rate 
of  the  payload  are  noted  in  the  analysis  of  the  test  results.  The  variables 
include  initial  spin  rate,  moment  of  inertia,  and  spring  properties.  A 
computer  solution  of  the  test  payload  equations' of  motion  is  included  for 
comparison  with  the  experimental  results  to  confirm  the  mathematical  analysis 
of  the  stretch  yo-yo  system.  As  a  result  of  the  successful  flight  qualifica¬ 
tion  tests  a  stretch  yo-yo  was  flown  on  Ariel  I  (1962© 1)  in  April  1962. 


3,590 


Menzio,  P.  1951  RICERCHE 'NELL  UOMO  SULLA  SOGLIA  DI  FENOMENI  VESTIBOLARI 
DA  ACCELERAZIONE  ANGOLARE  NEGATIVA  (Research  In  Man  On  The  Vestibular 
Phenomena  Threshold  Of  Negative  Angular  Acceleration) 

Rivista  di  Medicina  Aeronautica.  (Rome)  14:457-463,  July-Sept.  1951. 


3,591 

Mercier,  A.,  G.  Perdriel,  and  P.  Ganas  1959  LA  VISION  DANS  IE  VOL  A  BASSE 
ALTITUDE  ET  A  GRANDE  VITESSE.  (Vision  in  low  altitude  and  high  speed 
flying)  Medecine  Aeronaut ique  (Paris),  14:  15-24 


ABSTRACT:  From  the  271  answers  to  a  quest ionnairei  sent  to  test,  fighter,  and 
reconnaissance  pilots  and  to  all-weather  fighter  navigators,  the  authors 


conclude  that  low-altitude,  high  speed  flying  does  not  precipitate  a  noticeable 
visual  fatigue,  but  generates  a  nervous  tension  which,  added  to  the  effects  of 
turbulence  could  impair  the  visual  function.  Vision  is  impaired  by  the 
increasing  speed  of  scanning  while  sensory  perception  remains  relatively  slow. 
Reading  the  instrument  panel  or  the  map  is  almost  impossible  and  the  fatigue 
of  accomodation  is  manifested,  especially  among  radar  navigators.  Low-level 
obstacle  jumping  (Impossible  in  jets)  has  no  Influence  on  vision.  Detection 
and  identification  of  an  aircraft  from  a  distance  of  4.5  km  is  often  difficult. 
Goggles  are  easily  fogged  because  of  the  elevated  cabin  temperature,  and 
especially  if  the  oxygen  mask  is  improperly  adjusted.  Vibrations,  although 
usually  rare,  affect  vision  and  often  cause  flyers  to  returr  to  higher  altitudes 
During  night  flying,  watching  the  instruments  impairs  retinal  adaptation  and  in¬ 
creases  visual  fatigue. 


3,592 

Mercier,  A,  ed..  1962  VISUAL  PROBLEMS  IN  AVIATION  MEDICI^IE  (Papers,  Aero  Space 
Medical  Panel,  Advisory  Group  for  Aeronautical  Research  and  Development, 
Paris,  France)  (Oxford,  N.Y.:  Pergamon  Press,  1962)  AGARDograph-61;  NASA  N62 
17142. 

ABSTRACT: 

Mercier,  A.  La  Vision  Dans  L'Aviation  D'Aujourd  Hiii  (Vision  in  Aviation  Today 
NAS.-.  N62-17143 

Beckman,  E.L.,,T.D.  Duane,  &  K.R.  Coburn  Limitation  Of  Ocular  Motility  and 
Pupillary  Dilation  In  Humans  During  Positive  Acceleration  NASA  N62-17144 
McCulloch,  C.  The  Acceptance  of  Contact  Lenses  in  Military  Personnel  NASA  N62- 
'  17145 

Culver,  J.F.  &  A.V,  Adler  Protective  Glasses  Against  Atomic  ,F lash  NASA  N62- 
17146 

Curtis,  J.L  Visual  Problems  of  High  Altitude  Flight  NASA  N62-17147 
Evard,  E.  Le  Clignement  Des  Yeux,  Cause  Possible  D 'Accident  Aerien  (Blinking 
of  Eyes,  possible  Cause  of  Airplane  Accidents  NASA  N62-17148 
Grether,  W.F.  Instrument  Dials,  Instrument  Arrangement  And  Cockpit  Design 
NASA  N62-17149 

Howard,  P,  'The  Origin  of  Black-out  NASA  N62-17150 

Mercier,  A.  &  G.Perdriel  Les  Problemes  Visuels  Dans  Le  Vol  A  Basse  Altitude 
(Visual  Problems  in  Flight  at  Low  Altitude)  NASA  N62-17151 

I'.arcier,  A.  &  G.  Perdriel  L 'Entrainement  De  La  Vision  Nocturne  (Training  for 
Night  Vision)  NASA  N6217152 

Mercier,  A.  &  G.  Perdriel  Les  Problemes  Ophtalmologiques  Poses  Par  L'utilisa- 
tions  Des  Helicopteres  Et  Des  Apparells  A  Decollage  Et  Atterrissage  Verticaux 
(Opthalmological  Problems  Posed  By  the  Use  of  Helicopters  and  Equipment  For 
Vertical  Take-Off  And  Landing^  NASA  K62-17153 

Price,  T.J.G.  Visual  Standards  In  The  Selection  Of  Flying  Personnel  NASA  N62 
17154 

Tumour,  N.C.  &  C.  McCulloch  Eye  Protection  In  Aviation  NASA  N62-17155 
Whiteside,  T.C.D.  Problems  of  Empty  Visual  Fields  NASA  N62-17156 
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Merz 


,  M.  :'>o2  \v?LYA  v:Ar>u:':KOU'  ws?olc?.e£::aco  lotu  na  xarzed  wz?.c::u 
(:A-..:C'x’  C.'  r-LICHT  in  modern  aircraft  CN  TltZ  VISUr^L  APPARATUS) 
'  Fcnrz  V.K,  i  £'-.o->.’v  (Warszawa)  38  (4)';3 1 1-317  . 


.AxS'A.'.CT:  liih-al  ;itude ,  high  speed  flight  affects  the  visual  apparatus, 

r.^  rvous  sysueni,  and  circulatory  system.  Special  consideration  is  given 
eo  L'.'.e  eye  as  arfected  by  supersonic  speeds,  accelerations,  high  altitudes, 
i.ypoxia,  a-.d  sensory  disorders. 


3,594 

Messer,  J.V.,  E.  T.ev'in  0  J.  Pines  1962  THE  EFFECTS  OF  ACCELERATION  UPON 
CENT?w.x.  C.A.../_0VA£Col.AR  DYNAMICS 
(Puper,  NATG-A>^.-.ilD  Meeting,  Paris,  France,  196?) 


3,595 


:Ri.li:s:;ii,  L.V.  L  I.l.  Kas'y^n  1962  EICC'.IEMICAL  ASPECTS  OF  T’.IE  Rx\DUTI0N 

METSOD  or  i'...:sL';ivi;';G  food  products  (and)  some  hu>u\n  ph\'siological  reaction’s 

UN'D;'R  CO.vDITIONS  of  ALTER.NATING  C’UERLOADS  Aim  WEICiriLESSNESS 
('Joinc  Publications  Research  Service,  San  .Francisco,  Calif.)  JPRS  17591 
i:  Fob.  19o3 

Vrans  .  ol  Uer iv.n  Maui:  SSSR.  '  Izvestiva  (F-.'riya  Eiologicheska’va)  , 

27(c/:  S69-6c4  and  olo-bUd,  1962, 
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3,  Er.-.a:  ’uNTERSUCHUNG  VON  MO  EGL I  CHIC  El  TEN  DES 
FLUGIE’JGINSASSEN  3EIM  ABSrURZ,  INSBESONDERE 
(Investigations  on  Emergency  Escape  from  Di 
at  high  speeds),  ASTIA  ATI  74752. 
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3EI  HOHER  GESCHiaNDiaCElT 
ivLng  Aircraft,  particularly 
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55:1304-8,  22  July  1960 
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Michel,  E.M.  1955  WIaOKLAST  TCS'rS  Or  T.IZ  11,-2  ’.IhL:™ 
(Vlnght  .\ir  DovclO;'i,.'.ont  Ctr.  ,  Wright-PatCerson  Al'h ,  Ohio) 
WADC  IN  55-287  ,  h’ov.  1955.  A.ST1A  AD  95  755 


.‘2',ST,..' C'.' :  D-  rin  ’  1954,  tlirce  phases  of  wintlblast  tests  were  conducted  ca  the 
>2,-2  ;  .  ,l-ri;;id  helr'.^t.  Tl.e  first  t\;o  series  of  tests  were  made  in  conjunction 
vit'.,  .  .-.a  [:-•./  a,^.a’.,■a  nd  ejection  program  spoasoreJ  by  the  Aircraft  Laboratory. 

The  first  ghase  uas  carried  on  at  Wright-Patterson  Air  Force  Base 'by  using  an 
anthro,  /  o.  ;,hic  ouru-'y  ejected  downward  from  the  observer's  position.  The 
secerd  ,nase,  usin^  live  subjects,  v;as  made  at  Eglin  Air  Force, Base,  Florida. 

The  tl.i  rd  test  was  carried  out  at  tha  .windblast  facility  of  the  Marq'uardt  Air- 
cra.,  Co.upany,  \  .luys,  California,  using  an  anthropomorphic  dummy  seated  in 
an  ejection  sea:  installed  in  front  of  a  blast  nozzle.  Results  of  the  tests  have 
proved  the  >3-2  ersi-rigid  helmet  h  *  windblast  retention  capabilities  and  ' 
r.igh.t  -wssibly  be  a  satisfactory  replacement  for  the  standard  P‘-3  helmet. 


3,600 

Michitlsen,  1-1. F.  1957  THE  CASE  FOR  THE  LOW  ACCELERATION  SPACESHIP 
As :  rcr."  atica  Acta  3;  130-152 


acce  le 
of  the 
trajec 
ir  th': 

the  f; 


J;  .Analysis  of  the  "mechanics  of  the  escape  trajectories  for  iow- 
:tion  propulsion.  The  method  used  involves  inversion  of  the  formulation 
'.roblem,  i.e.,  a  tr ial-and-error  procedure  is  used  to  choose  a  probable 
;ry,  x/hich  is  then  used  to  compute  the  corresponding  thrust  components; 
i  components  are  economically  justified  in  terms  of  fuel  consumption, 
jeccor’/  is  deemed  feasible. 
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Mickal,  J 
In 


M.  1962  THE  EFFECTS  OF  ACCELERATION  ON  TOE  2d  DENTITION. 
Oeff  Gesundheitsdienst  24:281-289,  July  1962  (German) 


.3,602 


Mich.elwait,  A.  B.  1962'  LUlx’AR  MISSIONS -L-ALTICK  TO  REllDEZVCUS  (Space 
Technology  Labs.,  Inc.,  Redondo  Beach,  Calif.)  (Paper,  .American 
Rochet  Society,  17-19  July)  ARS  2456-62. 
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Mik-'.c.  lov,  A.  A.,  Ed.  196C  STATIONS  IN  THE  COSMOS:  SELECTED  ARTICLES 
..rans.  o..  mono.  Stancii  v  Kosmos;  Sbornik  State!  Moscow,  d. 
413-42S,  iS60.  ~ 

(Joint  Pub: Icaticns  Research  Service,  New  York,  New  York) 

JPRS:  125oo  Feb.  16,  1962. 

CONTENTS : 

Medico-biological  investigations 

physiological,  biochemical  and  immunological  investigations 
Microbiological  and  cytological  investigations 
Genetic  investigations 
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Mikhaylovskiy,  G.  P.  1963  CERTAIN  RESULTS  OF  THE  DEVELOPMENT  OF 

SPACE  BIOLOGY  (Foreign  Technology  Division,  Wr ight-Patterson  AFB, 
Ohio)  FTD-TT-63-358  Vestnik  Akademiv  nauk  SSSR.  Dekabr '  1962 
pp.  105-108,  ASTIA  AD  408  420. 

ABSTRACT:  Some  results  of  the  Vostok  3  and  Vostok  4  flights  were 
discussed  at  the  session  of  the  Section  of  Biological  Scierccs  of  tl'.t 
Academy  of  Sciences  of  the  USSR  on  1  and  2  October  1962.  This 

article  reports  the  papers  presented  at  this  second  session  on  the 

problems  of  space  biology.  V.  1.  Yazdovskiy  and  0.  G.  Gazenko  reported 
results  of  biological  experiments  carried  out  in  Satelloids  and  of 
studies  made  during  the  Vostok  flights.  These  studies  suggest  that  the 

flights  gave  rise  to  no  pathological  reactions.  V.  V.  Antipov  et  al  and 

A.  V.  Lebedinskiy  et  al  discussed  the  problems  of  radiation.  I.  T. 
Akulinichev  et  al  reported  information  collection  by  biological 
telemetry.  Four  groups  presented  papers  on  the  effects  of  positive  and 
angular  acceleration  and  weightlessness  on  the  vestibular  apparatus  and 
on  the  possibility  of  vestibular  adaptation.  Three  groups  discussed 
closed  ecological  systems.  A.  I.  Oparin  presented  a  paper  on  the 
possibility  of  extraterrestrial  organisms. 

(CARI) 
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Mikula,  J.  1951  POZOROVANI  NEKTEKYCH  EMOCIONALNICH  REAKCl  VYSADKARU 
(Observations  On  Certain  Emotional  Reactions  In  Parachutists) 
Volenske  Zdravotnicke  Lis  tv.  Prague,  20:128-129,  May- June  1951. 


-  1,100  - 
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Kilch,  L.  J.,  H.  D.  Frankl,  &  A.  A.  Renzl  1958  THE  EFFECTIVENESS  OF  DRUGS 
AGAINST  MOTION  SICKNESS  -  PERPHENAZINE  AND  STSTRAL.  (School  of  Aviation 
Medicine,  Randolph  AFB,  Texas)  Rept.  59  20,  Dec.  1958;  ASTIA  AD  2G7  232. 

ABSTRACT:  To  test  the  effectiveness  of  the  drugs  perphenazine  and  systral 
against  motion  sickness,  groups  of  unselected  basic  airmen  were  tested  aboard 
a  multi-engine  aircraft.  The  subjects  were  equally  divided  into  drug  and 
placebo  groups.  The  four-hour  flight  involved  simulated  turbulence.  The  end 
point  was  vomiting.  Subsequent  to  the  flight  all  subjects  completed  a  question¬ 
naire  on  side  effects.  Data  from  223  subjects  were  analyzed  for  differences 
between  drugs  and  placebo.  Also,  dogs  were  swing-tested  after  the  administra¬ 
tion  of  chlorpromazine  and  perphenazine  to  test  the  reliability  of  extending 
results  of  apomorphlne  inhibition  to  the  telationsnip  o±  the  ..henureceptive 
zone  to  motion  sickness. 


SECOND  ABSTRACT:  The  observation  that  a  drug  will  inhibit  apomorphine-induced 
emesis  in  dogs  frequently  leads  to  the  suggestion  that  such  a  compound  may  be  ' 
useful  in  the  prophylaxis  of  motion  sickness.  Accordingly,  trilafon^  (perphena¬ 
zine)  ,  a  drug  with  high  activity  against  apomorphine-induced  vomiting  in  dogs, 

and  systral  ,  an  antiemetic  analog  of  benadryl^  with  little  or  no  activity 
against  apomorphine-induced  vomiting  in  dogs,  were  tested  for  anti-motion- 
sickness  activity  in  humans  aboard  aircraft.  Neither  furnished  any  protection. 
Further,  dogs  were  swing-tested  after  the  administration  of  chlorpromazine  and 
perphenazine.  In  spite  of  the  significant  difference  in  ptotection  against 
apomorphine-induced  vomiting  afforded  by  the  two  drugs  (perphenazine  much  greater 
than  chlorpromazine),  perphenazine  failed  to  protect  against  swing-induced 
vomiting  and  chlorpromazine  furnished  only  25  percent  protection.  These  data 
c.r.p'nasxze  the  unreliability  of  extending  the  results  of  apomorphlne  inhibition 
CO  the  relationship  of  the  chemoceptive  trigger  zone  to  motion  sickness.  (Author) 
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Miller,  C.O. ,  &  J.A.  Barton  1957  ANALYSIS  OF  EJECTIONS  FROM  JET  FIGHTER 
AIRCRAFT.  (Chance  Vought  Aircraft,  Inc.,  Dallas,  Texas)  Rept.  No.  11184 
7  Oct.  1957. 
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Miller,  C.O.  1957  EVALUATION  OF  TRANSVERSE  ACCELERATI0N(RE.AR  TO  FRONT) 
IT.'ILIZING  CONVENTIONAL  AND  SPECIAL  RESTRAINT  GEAR.  (Chance  Vought  Air¬ 
craft,  Inc.,  Dallas,  Tex.)  Rept.  no.  10816,  Feb.  i9o7 
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Miller,  J.  0.  and  J.  D.  Morgan  1958  STRESSES  AFFECTING  THE  PILOT 
DURING  POST-STALL  MANEUVERS  OF  HIGH  PERFORMANCE  AIRCRAFT 
J.  of  Aviation  Medicine  29(3) : 180-186,  March  1958 


ABSTRACT:  The  advent  of  high  performance  aircraft  has  resulted  in  post- 
•tall  flight  characterlsf ics  which  can  surpass  the  pilot's  ability  to 
perceive,  Judge,  and  act  correctly  to  alleviate  the  situation.  ^The  various 
atressci  are  discussed  and  recoBii7*<‘ndatiuua  made  for  comprehensive  research 
to  provide  the  necessary  design  parameters  for  safe  flight. 
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Miller,  C.  0.  1960  THE  OMNI-SONIC  FLIGHT  CAPSULE--A  PRACTICAL  REALITY 

Society  of  Experimental  Test  Pilots  Quarterly  Rev.  5(2); 22-38,  Winter  1960 


ABSTRACT:  This  article  reports  on  the  work  done  at  Vought  Aircraft  on  the 
design,  development,  and  testing  of  the  Omni-Sonic  Flight  Capsules;  it  also 
argues  for  a  more  optimized  recovery  system  through  a  flight  rather  than 
escape  capsule  approach.  Highlights  of  the  system  discussed  include:  boost 
rocket  installations,  capsule-parent  vehicle  system  integration,  seat  and 
restraint  system  design,  automatic  escape  system  design,  and  capsule-fuselage 
separation  methods.  (Tufts) 
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Miller.  C.O.  1963  SYNTHESIS  OF  IMPACT  ACCELERATION  TECHNOLOGY 
FOR  AVIATION  CRASH  INJURY  PREVENTION.  (PROJECT  SLAT) 

(U.S.  Army  Transportation  Research  Command,  Fort  Eustls,  Va.) 
TSECOK  TR  63-3iA.  June  1963 . 

See  Cambeis,  L.,  1963.  TRECOM  TR  63-31B 


ABSTRACT:  This  report  was  prepared  by  Flight  Safety  Foundation,  Inc., 

New  York,  New  York.  It  describes  a  project  to  search  for  and  collate 
information  on  the  topics  of  (l)Hazard  Exposure  to  Impact  Acceleration 
(2)  Crash  Loads  (3)  Design  for  Impact  Acceleration  (4)  Test  and  Analysis 
Methodology  and  (5)  Human  Tolerance  to  Impact  Acceleration.  An  information 
retrieval  system  utilizing  IBM  cards  is  detailed  and  code  indexes  provided. 
(CARI) 
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Miller,  D.R.  1942  LYNN  RIVER  WORKS  SHOCK  STAND.  ACCELERATION  MEASUREMENTS  ON  U.S 
NAVY  LlGllTWEIGUT  HIGH  IMPACT  SHOCK  STAND  (General  Electric  Co.,  Schenectady, 
N.Y.)  Data  Folder  no.  72316;  20  May  1942;  ASTIA  AD-146  132 

ASSTIw‘.CT:  This  data  folder  records  measurements  of  maximum  accelerations  on 

the  U.S,  Navy  light-weight  high  impact  shock  stand  in  the  Laboratory  of  the 
General  Electric  Company,  Lynn  River  Works.  Measurements  were  made  on  the 
:.iatn  plate  at  the  eight  holes  used  for  supporting  apparatus  mountings  and  also  on 
various  mountings.  The  holes  in  the  main  plate  and  sketches  of  two  of  the 
mountings  are  shown  on  an  enclosed  drawing.  Ocher  points  of  mea  urement  are 
described  in  Table  I.  Results  showed  that  the  maximum  accelerat. ons  fall  in  the 
same  range  as  those  previously  reported  for  tests  on  similar  shock  stands  at 
Schenectady,  Philadelphia,  and  Pittsburg.  This  comparison  applies  to  measurements 
at  the  four  mounting  holes  nearest  the  center  of  the  thin  plate,  these  having 
been  chosen  as  most  significant  in  the  report  referred  to.  A  range  of  3200  to 
5940  g  maximum  acceleration  on  the  main  plate  at  all  eight  mounting  holes  was 
recorded  for  back  blows  of  2000  ft-lb  impact  energy.  A  range  of  1080  to  1370  g 
maxinup  acceleration  was  recorded  on  Che  various  mountings  for  back  blows  of 
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Miller,  E.  F.,  II  1961  COUNTERROLLING  OF  TEE  HUMAN  EYES  PRODUCED'  BY  HEAD 

ThLU  UITE  RESPECT  TO  GRAVITY. 

.'■C  '.-.  0  to- larvngol  54(6)  :  479-501. 

ARSTR'-C'.' :  A  photographic  method  of  measuring  torsional  eye  movements  (counter- 
roliir.j  )  yielded,  on  the  average,  a  precision  of  i5.3  minutes  of  arc.  Using 
this  r.-.uuhcd,  torsional  eye  movements  compensatory  to  head  (body)  tilt  were 
fci..'..  in  all  planes  tested  except  the  sagittal.  In  the  two  intermediate  (£45  ) 
nlw-as  nhw  overall  counterrolling  response  was  quite  similar  and  somev/hat  less 
t.'.an  that  found  in  the  case  of  lateral  tilt.  Counterrolling  always  occurred 
o.-posi-e  to  the  lateral  component  of  head  tilt  and  increased  fairly  rapidly  up 
to  a  .r.-;:imum  at  a  head  inclination  of  between  60  and  90  .  From  this  point  on 
Co. .a tar rolling  decreased,  but  at  a  lesser  rate  than  it  increased,  reaching  about 
aero  when  the  head  was  positioned  vertically  downward,  A  difference  in  absolute 
amount  of  torsion  of  the  right  eye  found  between  tilting  the  head  (body)  left¬ 
ward  and  rightivard  could  not  be  established.  However,  no  difference  ■'"n  counter- 
roiling  could  be  attributed  to  the  order  (clockwise  or  counterclockwise)  in  which 
the  measuremenrs  were  made.  Variability  in  counterrolling  response  was  found  to 
be  considerable  at  every  position  of  tilt.  A  theory  attempting  to  explain  the 
mechanism  of  otolith  organ  stimulation  is  presented. 
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.;r,  E.7.  II.  1962  COUNTERROLLING  OF  THE  HUMAN  EYES  PRODUCED  BY 
HE.-.D  TILT  WITH  RESPECT  TO  GRAVITY.  (Naval  School  of  ..viation  Medicine, 
Pe.'.sacola,  Fla.)  Research  Report  No.  75,  Sept.  1962.  ASTIA  AD  294  479 

ABSTRACT:  The  photographic  method  of  measuring  counter-rolling  yielded,  on 
t.he  average,  a  precision  of  4  5.3  minutes  of  arc.  Compensatory  torsional  eye 


moveipents  were  found  In  all  planes  tested  except  the  sagittal.  In  the  txro 
Intermediate  (+  45  degrees)  planes  the  overall  counterrolling  response  was 
quite  similar  but  somewhat  less  than  that  found  in  the  case  of  lateral  tilt. 
Counter  rolling  always  occurred  opposite  to  the  lateral  component  of  head 
tilt  and  increased  fairly  rapidly  up  to  a  maximum  at  a  head  inclination  of 
between  60  and  90  degrees.  From  this  point  on  counterrolling  decreased,  but 
at  a  lesser  rate  than  it  increased,  reaching  about  zero  when  the  head  was 
positioned  vertically  downward.  A  difference  in  absolute  amount  of  torsion 
of  the  right  eye  found  between  tilting  the  head  (body)  leftward  and  rightward 
could  not  be  established.  However,  no  difference  in  counterrolling  could  be 
attributed  to  the  order  (clockwise  or  counter-clockwise)  in  which  the  measure¬ 
ments  were  made.  Variability  in  count errol ling  response  was  found  to  be  . 
considerable  at  every  position  of  tilt.  A  theory  attempting  to  explain  the 
mechanism  of  otolith  organ  stimulation  is  presented.  (Author) 
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Miller,  E.  F.  1959  EFFECT  OF  EXPOSURE  TIME  UPON  THE  ABILITY  TO  PERCEIVE  A 
MOVING  TARGET.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
MR005.13-6001.2.2.,  1/6/59 
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Miller,  E.  F.  1962  COUNTERROLLING  OF  THE  HUMAN  EYES  PRODUCED  BY  HEAD  TILT  WITH 
RESPECT  TO  GRAVITY.  Acta  Oto-Urvngologica  (Stockholm)  54:479-501 
NOTE:  Reel  7,  Flash  7,  Item  17 


ABSTRACT:  A  photographic  method  of  measuring  torsional  eye  movements  (counter¬ 
rolling)  yielded,  on  the  average,  a  precision  of  +  5.3  minutes  of  arc.  Using  this 
method,  torsional  eye  movements  compensatory  to  head  (body)  tilt  were  found  in 
all  planes  tested  except  the  sagittal.  In  the  two  intermediate  (+  45  degree) 
planes  the  overall  counterrolling  response  was  quite  similar  and  somewhat  less 
than  that  found  in  the  case  of  lateral  tilt.  Count errol ling  always  occurred  oppo¬ 
site  to  the  lateral  component  of  head  tilt  and  increased  fairly  rapidly  up  to  a 
maximum  at  a  head  inclination  of  between  60  degrees  and  90  degrees.  From  this 
point  on  counterrolling  decreased,  but  at  a  lesser  rate  than  it  increased,  reach¬ 
ing  about  zero  when  the  head  was  positioned  vertically  downward.  A  difference 
in  absolute  amount  of  torsion  of  the  right  eye  found  between  tilting  the  head 
(body)  leftward  and  rightward  could  not  be  established.  However,  no  difference 
in  counterrolling  could  be  attributed  to  the  order  (clockwise  or  counterclockwise) 
in  which  the  measurements  were  made.  Variability  in  counterrolling  response  was 
fotind  to  be  considerable  at  every  position  of  tilt.  A  theory  attempting  to  explain 
Ahm  -mmclianiem  of  otolith  organ  stimulation  is  presented.  fAITTHORl 
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Miller,  E.  FV,  II,  &  A.  Graybiel  1962  A  COMPARISON  OF  OCULAR  COUOTERROLLIIIG 

MOVEMENTS  BETWEEN  NORMAL  PERSONS  AND  DEAF.  SUBJECTS  WITH  BILATERAL  LABYRII.THINE 
DEFECTS.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  BuMed  Project 
MR005. 13-6001  Subtask  1,  Rept.  No.  68;  NASA  Order  No.  R-47,  18  Feb.  1962 


ABSTRACT:  Counterrolling  as  a  function  of  head(body)  tilt  was  measured  by  a  photo¬ 
graphic  technique  in  nine  normal  and  ten  labyrinthine  defective  (L-D)  subjects  to 
determine  the  functional  status  of  their  otolith  organs.  The  findings,  in  the  nor¬ 
mal  subj,ects  revealed  a  characteristic  pattern  of  counterrolling..  Ocular  torsion 
as  a  function  of  head  tilt  rightward  or  leftward  was  greatest  in  the  first  25 
degrees  from  the  upright,  less  from  25-50  degrees  where  it  usually  reached  peak 
value,  and  thereafter  in  most  cases  tended  to  reverse  direction.  The  average 
maximum  value  (counterrolling  index.  Cl)  ranged  from  286  to  465  mins,  of  arc.  The 
L-D  subjects  did  not  disclose  the  "normal'  counterrolling  pattern  in  most  instances 
and  their  Cl  ranged  from  only  30-176  mins,  of  arc.  The  highly  significant  inter¬ 
group  differences  were  attributed  to  loss  of  function  of  the  auricular  sensory 
organs;  intraindividual  differences  in  the  L-D  group  were  explained  by  the  presence 
of  some  residual  otolith  function.  (AUTHOR) 
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Miller,  H.,  M.B.  Riley,  S.  Bondurant ,  &  E.P.  Hiatt  1958  DURATION  OF 

TOLERANCE  TO  POSITIVE  G. 

(Paper,  1958  Meeting  of  Aero  Medical  Association,  Stabler  Hotel,  Washington, 

D.C.,  March  24-26) 

ABSTRACT:  Acceleration  forces  of  great  magnitude  or  of  long  duration  will  be 
encountered  with  anticipated  flight  velocities.  A  study  was  designed  to  evaluate 
the  duration  of  tolerance  of  the. unprotected  seated  subject  to  a  sustained 
positive  G  as  produced  by  the  human  centrifuge.  Fifteen  subjects  made  thirty- 
one  runs  at  3.0,  3.5,  4.0,  4^5,  or  5.0  G.  Acceleration  was  increased  0.07  G 
per  second  and  the  selected  G-level  was  maintained  until  a  subjective  limit  of 
tolerance  was  reached.  Electrocardiograms  were  monitored  continuously.  At  3.0 
G  two  subjects  ran  until  stopped  arbitrarily  at  the  limit  of  one  hour.  Tolerance 
varied  as  follows:  (in  minutes)  3.0  G,  18-60;  3.5  G,  3-9;  and  5.0  G,  1/2-3. 
Tolerance  was  limited  usually  by  general  fatigue,  neck  and  back  pains.  Blackout 
above  4  G,  and  pre-syncope  (once)  also  occurred.  Petechiae  were  common.  There 
were  no  significant  electrocardiagraphic  abnormalit ies .  It  now  seems  evident 
that  the  unprotected  human  subject  may  safely  tolerate  positive  acceleration 
for  durations  much  longer  than  previously  supposed.  The  influence  of  G-suits 
upon  tolerance  is  now  being  examined.  (J.  Aviation  Med.  29(3): 243,  March  1958) 
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Miller,  I,  G.B.  Simon  &  E.  Cohen  1960  A  DEVICE  AND  TESTS  FOR  MEASURLNG 
INTELLECTUAL  FUNCTIONS  DURING  ACCELERATION. 

(General  Precision,  Inc.,  Binghamton,  N.Y.)  WADD  TR  60-366 
May  1960.  ASTIA  AD  23A  635  ^ 


ABSTRACT:  In  manned  space  flights,  a  vehicle  operator  will  be  expected  to 
po norm,  control  functions  or  act  as  a  systems  monitor  under  high  levels 

oi  c.ccc‘ orct  ion .  To  determine  the  extent  to  which  man’s  intellectual 
lunctioat.  i:  p,-:ired  under  high  G,  a  device  was  designed  for  use  with 

tiie  WADD  human  centrifuge.  This  device,  the  Link  Intellectual  Functions 
Tester  (LIFT),  can  be  operated  up  to  14  G,  and  features  automatic  scoring 
tabulation  of  responses,  and  automatic  pacing  of  stimulus  presentation. 

Th”  ■«  test  batteries  of  14  one-minute  tests  were  used  to  evaluate  verbal, 
reasor-i....g,  mathematical,  and  perceptual  abilities  under  the  limitations 
of  high  G  on  the  centrifuge.  The  median  reliability  on  the  one-minute 
tests  was  0.27;  the  estimated  reliability  of  the  14-test  battery  was  0.83. 
Until  new  data  actually  gathered  during  acceleration  are  made  available,  the 
reliability  of  all  the  tests  remains  undetermined  for  any  values  above  1  G. 

The  LIFT  and  associated  test  materials  constitute  a  diversified  and  useful 
set  of  materials  for  preliminary  study  of  intellectual  functions  under 
acceleration,  however,  additional  refinement  and  extension  are  recommended. 
(Author) 
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Miller,  I.,  G.  B.  Simon,  &  E.  Cohen  1960  A  DEVICE  AND  TESTS  FOR  MEASURING 

INTELLECTUAL  FUNCTIONS  DURING  ACCELERATION.  (Wright  Air  Development  Division, 
Wright-Patterson  AFB,  Ohio)  WADD  TR  60-366;  ASTIA  AD-243  635 


ABSTR/\CT:  In  manned  space  flights,  a  vehicle  operator  will  be  expected  to  perform 

control  functions  or  act  as  a  systems  monitor  under  high  levels  of  acceleration. 

To  determine  the  extent  to  which  man's  intellectual  functions  might  be  impaired 
under  high  G,  a  device  was  designed  for  use  with  the  WADD  human  centrifuge.  This 
device,  the  Link  Intellectual  Functions  Tester  (LIFT),  can  be  operated  up  to  14  G, 
and  features  automatic  scoring,  tabulation  of  responses,  and  automatic  pacing  of 
stimulus  presentation. 

Throe  test -batteries  of  14  one-minute  tests  were  used  to  evaluate  verbal,  reasoning 
mathematical,  and  perceptual  abilities  under  the  limitations  of  high  G  on  the 
centrifuge.  The  median  reliability  of  the  one-minute  tests  was  0.27;  the  estimated 
reliability  of  the  14-test  battery  was  0.83.  Until  new  data  actually  gathered 
during  acceleration  are  made  available,  the  reliability  of  all  the  tests  remains 
undetermined  for  any  values  above  1  G. 

The  LIFT  and  associated  test  materials  constitute  a  diversified  and  useful  set  of 
materials  for  preliminary  study  of  intellectual  functions  under  acceleration, 
however,  additional  refinement  and  extension  are  recommended.  (AUTHOR) 
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Miller,  1.  1961  GRAVITY  ANOMALIES:  A  SELECTIVE  BIBLIOGRAPHY 

(Autonetlcs  of  North  American  Aviation,  Inc.)  EM-6538,  ASTIA  AD  255  309 


ABSTRACT:  A  bibliography  is  presented  of  references  on  gravity  anomalies 
which  are  representative  of  both  foreign  and  domestic  literature  available 
on  the  subject.  Articles  are  included  which  deal  with  theory,  instrumentation, 
proposed  projects  as  well  as  actual  numerical  results.  There  are  246  partially 
annotated  references  followed  by  author,  source  and  subject  indexes. 
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Miller,  J.  et  al.  1953  A  BIBLIOGRAPHY  FOR  THE  DEVELOPMENT  OP  STRESS- 
SENSITIVE  TESTS.  (Psychological  Research  Associates,  Washington,  D.C.) 
PRB  Technical  Research  Note  22,  October  1953.  ASTIA  AD-41773. 


ABSTRACT:  The  items'  in  this  bibliography  have  been  selected  and  assembled 
with  view  to  providing  a  survey  of  the  background  material  useful  in  the 
preparation  of  stress-sensitive  tests.  It  contains  a  list  of  references 
cited  by  title  only  and  abstracts  of  those  references  which  were  deemed  most 
Important  and  having  the  most  direct  bearing  on  the  present  research. 
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Miller,  James  H.  &  James  E.  Goodsbn  1960  MOTION  SICKNESS  IN  A  HELICOPTER 
SIMULATOR 

Aerospace  Medicine.  31  (3):  204-212,  March  1960 


ABSTRACT:  Simulation  of  operational  aircraft  has  become  an  increasingly  important 
aspect  of  flight  training  for  reasons  of  economy,  safety,  expediency.  In  1956 
a  helicopter  simulator  was  designed  and  installed  as  a  training  device  in  Pensacol 
Florida,  for  the  dual  purpose  of  evaluating  a  point  source  system  of  optical 
projection  and  as  a  possible  means  of  facilitating  the  training  of  helicopter 
pilots.  During  the  initial  stages  of  utilization  a  number  of  problems  arose 
concerning  the  desirability  of  employing  this  device  as  a  training  instrument. 

One  of  the  most  serious  difficulties  encountered  was  that  of  so  called  "motion 
sickness"  in  a  cockpit  that  did  not  actually  move.  The  problem  became  so  serious 
that  it  was  one  of  the  chief  reasons  for  discontinuing  the  use  of  the  simulator. 


-  1,107  . 
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3,624 

Xiller,  J.W.,  ed.  1962  VISUAL  PROBLEMS  OF  SPACE  TRAVEL 

CNational  Academy  of  Sciences,  National  Research  Council,  Washington,  D.C.") 
June  18,  1962  .  ASTIA  AD  276  513 


ABSTRACT:  The  problems  of  space  flight  as  they  relate  to  the  visual  mechanism 
arc  discussed.  Substantial  portions  of  the  Brown  report  are  quoted  in  the 
present  report.  This  report,  in  addition  to  updating  the  Brown  re{)ort  presents 
a  considerable  amount  of  additional  information  regarding  specific  critical 
visual  problems,  as  well  as  a  recently  compiled,  extensive  bibliography  of 
research  in  this  field.  (Authorl  . 
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Miller,  J.W.  1962  ACCURACY  OF  ORIENTATION  AND  POSITIONING  , IN  HOMOGENEOUS  VISUAL 
FIELDS 

Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte* 
Haddon  Hall,  Atlantic  City,  N.J.,  April  9-12,  1962 


ABSTRACT:  Although  many  studies  have  been  conducted  recently  pertaining  to 
stimulus  impoverishment,  few  have  been  concerned  with  the  problem  of  visual 
orientation  in  the  absence  of  retinal  stimulation.  Recent  studies,  completed 
by  the  authors,  have  shown  that  the  Individual  possesses  a  surprising  amount  of 
accuracy  with  respect  to  the  positioning  and  re-positioning  of  objects  in  an 
illuminated  or  darkened  homogeneous  visual  field.  The  data  indicate  that 
the  accuracy  achieved  is  due  to  an  internal  bodily  reference  system  exclusive 
of  any  external  co-ordinate  system.  In  addition,  the  data  suggest  that  in  the 
absence  of  a  stimulus  background,  information  can  be  displayed  effectively  and 
arranged  in  terms  of  the  observer's  internal  co-ordinate  system.  The  results 
will  be  discussed  in  terms  of  their  theoretical  implications  and  with  respect 
to  the  role  of  the  visual  system  in  high  altitude  and  orbital  rendezvous. 
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Miller,  W.H.  1938  ANALYSIS  OF  THE  AVIATION  MEDICINE  SITUATION  AND 
RECOMMENDATIONS  FOR  A  BUREAU  PROGRAM.  (Civil  Aeronautics  Authority, 
Wa.'shington,  D.C.)  Technical  Development  Rcpt .  No.  9,  April  1938. 

SUMMARY:  The  purposes  of  the  work  reported  herein  are  to  conduct  a  survey  of 
various  research  facilities  adptable  to  or  engaged  in  a  study  of  pilot  fatigue 
factors  and  outline  a  program  of  investigation.  It  was  necessary  to  obtain 
information  relative  to  existing  or  projected  efforts  of  this  nature  as  well 
as  their  state  of  attainment  and  desirability.  Attention  was  given  to  the 
administration,  personnel,  and  physical  properties  of  many  institutes  and 
agencies.  Conclusions  have  been  reached  and  reconmendat ions  made  for  Bureau 
sponsorship  of  investigation  in  this  field. 


The  main  effort  is  toward  the  determination  of  effects  of  pressure  changes  and 
of  anoxemia  on  human  and  animal  physiology.  Simulated  and  actual  flying 
conditions  are  used  to  produce  symptoms.  Study  is  being  made  regarding  centri¬ 
fugal,  centripetal,  and  gravitational  forces  and  the  resultant  physiological 
alterations.  Some  study  has,  in  the. past,  been  made  regarding  the  effects  of 
accelc;ration,  deceleration,  and  gravitational  forces.  (CAA) 
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Milliron,  J.R.  i960  SPACE  ENVIRONMENTAL  EFFECTS 

In:  Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio,  Proceedings  of 
WADC  Space  Technology  Lecture  Series.  Volume  I«Technical  Ateas. 

WADC  TR  59-732,  Pp.  61-74.  ASTIA  AD  235  424 

ABSTRACT:  The  environments  described  may  occur  individually  or  in  combination, 
and  certain  combinations  cause  more  significant  effects  than  others.  The  effects 
are  a  function  of  many  variables  including  the  components,  the  characteristics 
of  the  component  materials,  and  the  environmental  conditions.  To  achieve  reliable 
performance  the  designers  of  systems  will  need  to  acquire  an  understanding  of  the 
associated  environments  and  their  combined  effects.  Test  conditions  should  relate 
directly  to  the  actual  conditions  encountered  in  space.  (Author) 
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Mills,  G.  J.  1957  DEVELOPMENT  AND  FABRICATION  OF  SUPERSONIC  WIND 
BLAST  AND  DECELERATION  HELMET  FOR  HUMANS  AND  CHIMPANZEES . 

(Holloman  Air  Development  Center,  Holloman  AFB,  New  Mexico) 

Progress  Report  No.  2,  Contract  No,  AF  29(600) -1104,  18  April  1957. 
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Ministry  of  Aviation  1960  TRANSLATIONS  INDEX 

(Technical  Information  and  Library  Services,  Ministry  of  Aviation)  TIL  BIB '38 
January  1960  ASTIA  AD  233  563 

ABSTRACT;  The  titles,  authors  and  references  to  translations  made  by  the 
Ministry  of  Supply  (TIL)  now  the  Ministry  of  Aviation  (TIL)  are  given  in  this 
translations  index. 
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Minkler,  L.  F.  1960  LOUNGE  COMPARTMENT  AREA,  BULKHEAD  AND  SEAT  BACK  HEAD 

IMPACT  DEVEIOPMENT  TESTS,  MODEL  22.  (Convair,  San  Diego)  Rept.  No  SL-59- 
364,  Jan.  1960 
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MlnneapoUs:Honeywell  Regulator  Co  1959  ROTATIONAL  SPACE  FUGHT 
SIMULATOR  FOR  THE  USAF  SCHOOL  OF  AVIATION  MEDICINE. 

(Minneapolis -Honeywell  Regulator  Co.,  Aeronautical  Div.,  Minneapolis, 
Minn.)  MH  Aero  Document  R-ED  7755,  9  Nov.  1959. 


ABSTRACT:  This  document  describes  Honeywells  proposal  for  design  and 
fabrication  of  a  rotational  flight  simulator. 
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Ministry  of  Aviation  1961  INSTRUMENTATION  BIBLIOGRAPHY. 

(Ministry  of  Aviation,  Great  Britain)  Rept.  no.  TIL/BIB/54 
ASTIA  AD-260  785,  June  1961 

ABSTRACT:  References  are  given  in  this  bibliography  to  published  and  unpubllsheo 
papers  on  measurements,  in  particular,  displacement,  flow,  stress,  strain  and 
temperature  measurements.  ’ 
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Minkler,  L.  F.  1959  PASSENGER  SEAT  CRASH  RESEARCH  TESTS  MODEL  COMMERCIAL 
JET.  (Convair,  San  Diego,  Calif.)  Rept.  No.  SL-59-423,  2  Dec.  1959' 
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Minutello,  R.V.  1961  F-106  FLIGHT  TEST  OPERATIONS. 

(Convair,  San  Diego,  Calif.)  Rept.  no.  ZC-8-652-18;  ASTIA  AD- 25 6  455; 
May  1961 


ABSTRACT;  A  brief  summary  with  results  is  presented  of  the  Convair  flight  test 
program  of  the  F-106  for  the  time  period  between  1  January  1959  and  the  present. 
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Miroliubov,  G.P.  1961  INCREASE  OF  RESISTANCE  TO  IMPACT  ACCELERATIONS. 
(Povyshenie  ustoichivosti  k  udarnym  uskoreniiam) 

Biof izika  (Moskva),  6( 1 ) : 109- 113 .  In  Russian. 


ABSTRACT:  Experiments  with  mice  immersed  in  water  in  a  container  and  then 
dropped  from  different  heights  showed  that  water  immersion  raises  their  tolerance 


to  Impact  accelerations.  This  makes  it  possible  to  perform  airdrops  from  six- 
times-greater  heights.  In  impact  accelerations,  one  of  the  main  forces  acting 
on  the  immersed  animal  is  the  increasing  pressure  of  water.  The  effectiveness 
of  protection  accorded  by  immersion  in  water  is  determined  by  the  height  of  the 
hydrostatic  column  of  fluid  above  the  immersed  animal,  the  firmness  of  the  con¬ 
tainer  walls,  and  the  distance  of  the  animal  from  the  bottom  of  the  container. 
(Author's  summary,  modified)'  (Aerospace  Med.  32(7):679,  July  1961.) 
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Mirolyubov,  G.P.  1962  ON  THE  PROBLEM  OF  THE  MECHANISM  OF  PROTECTIVE 
ACTION  OF  FLUID  MEDIA  IN  SHOCK  ACCELERATION. 

Biofizika  7;A68-472.  1962  (Russian) 
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Missiuro,  W.  and  W.  Kondratovich.  1929  [EFFECT  OF  rLIGKT  ON  PHYSIOLOGIC 
FUNCTIONS  OF  AVIATORS.]  Przegl.  sport,  lek..  1:5-30 
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Missenard,  A.  R.,  &  R.  Geliy  1961  PROBLEMES  POSES  PAR  L’ETUDE  PSYCHOLOGIQUE 

DES  TROUBLES  DE  L'ADAPTATION  EN  AERONAUTIQUE  (PROBLEMS  POSED  BY  THE  PSYCHO¬ 
LOGICAL  STUDY  OF  ADAPTATION  DISORDERS  IN  AVIATION)  Revue  de  medecine  aero¬ 
naut  ique  (Paris)  l(l):9-34.  Sept.  1961 

ABSTRACTi  The  following  clinical  aspects  may  be  responsible  for  lack  of  adapta¬ 
tion  of  flying  personnel  to  the  aeronautic  environment:  emotional  reactions, 
fear  of  flying,  mental  disorders  (neurotic  and  psychotic  states),  psychosomatic 
disorders,  functional  disorders  (fatigue,  sleep  disorders,  the  so-called  psychas¬ 
thenic  disorders),  anxiety,  and  the  effects  of  anoxia  and  accelerations.  Lack 
of  adaptation  may  be  responsible  for  aircraft  accidents.  It  may  appear  at  any  time 
in  the  aviator's  career:  during  the  scholast ic . and  training  period,  under  daily 
work  conditions,  induced  by  the  aircraft  and  its  equipment,  by  transition  to 
new  types  of  aircraft,  by  changes  in  the  psychological  environment  and  problems 
of  leadership,  or  by  extra-aeronautical  responsibilities  (marriage,  personal 
problems).  A  clinical  case  of  inadaptation  is  reported  with  psychotherapy. 
Motivation  constitutes  the  headstone  of  adaptation.  Reviewed  are  the  mechanism 
of  adaptation,  disruption  of  the  adaptation  process,  selection  and  control  of 
flying  personnel,  therapeutic  and  medical  administrative  measures,  research,  and 
the  flight  surgeon's  responsibilities  in  cases  of  inadaptation.  (J .  Aerospace 
Medicine  33(8): 1034,  Aug.  1962) 


Mlura,  Minoru  1942  ON  THE  INFLUENCE  OF  CENTRIFUGAL  FORCES  ON  THE 

INTERMEDIARY  CARBOHYDRATE  METABOLISM  (UBER  DEN  EINFLUSS  DER  FLIEHCRAFT 
AUF  DEN  INTERMEDIA'REN  KOHLEHYDRATSTOFFWECHSEL)  Tohoku  Jornal  of 
Experimental  Medicine  42(2) ; 134-177 .  March  1942. 

Translated  in  J .  G.  B.  Castor,  "Acceleration  (G-Forces)  Research 
Equipment,  Studies,  Results  and  Training,"  Air  tech.  Intell. 

Rev.  No.  F-IR-127-RE;  ASTIA  ATI  No.  12710. 
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Miyamoto,  T.,  K.  Noro,  H.  Sato  1943  RAPID  FREEZING  TECHNIQUE  APPLIED  TO  THE 
RABBITS  DURING  THE  ACCELERATION  STRESS.  Kokuigaku  1:64 

ABSTRACT:  Rapid  freezing  technique  Imtnersing  the  rabbit  body  to  liquid  N2  was 
used  in  order  to  obtain  the  precise  finding  of  that  movement  during  G-force. 
Distal  portion  of  the  brain  to  the  center  of  rotation  shoved  marked  ischemia,  and 
proximal  portion  has  congested.  The  heart  was  filled  with  blood  and  right  atrium 
has  iuaiked  congestion.  There  is  no  particular  finding  in  the  lung,  liver  and 
kidney. 
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Miyamoto,  T.,  et  al.  1943  ONE  EXPERIMENTAL  METHOD  TO  OBSERVE  RAPIDLY 
FROZEN  LIVING  BODY.  Kokuigaku.  1(1)  Oct.  1943. 
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Mohr lock,  H.F.  1957  THE  DEVELOPMENT  OF  THE  RESCU.  (ROCKET  EJECTION  SEAT 
CATAPULT,  UPWARD)  MARK  I.  A.R.S.  Preprint  414-57,  4-6  April  1957. 

ABSTRACT:  Fast-paced  development  of  today's  military  aircraft  permits  the 
breaking  of  speed  and  altitude  records  with  striking  regularity.  This  continual 
increase  in  the  flight  performance  envelope  has  aggravated  the  task  of  design 
engineers  in  providing  an  escape  system  for  each  new  configuration.  The  problems 
associated  with  escape  from  these  high  performance  aircraft  may  be  categorized 
as: 

a.  Low  Level  Ejection 

b.  Fin  Clearance 

c.  tumbling  (Seat  Instability) 

d.  Windblast 


1,112  - 
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Honey,  K.E.  1959  RELATIONSHIPS  BETWEEN  VESTIBULAR  ACTIVITY  AND  THE 

AUTONOMIC  NERVOUS  SYSTEM.  (M.A.  thesis.  University  of  Toronto) 
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Money,  K.E.  1961  FUNCTICWS  OF  THE  SEPARATE  SENSORY  RECEPTORS  OF  THE 

NONAUDITORY  LABYRINTH  OF  THE  CAT.  (Ph.D.  thesis,  University  of  Toronto) 


3,645 

Money,  Kenneth  E.  &  John  W.  Scott  1962  FUNCTIONS  OF  SEPARATE  SENSORY 
RECEPTORS  OF  NONAUDITORY  LABYRINTH  OF  THE  CAT 
Amet.  J.  Physiol.  202(6) ;1211-1220,  June  1962. 

ABSTRACT:  A  technique  for  plugging  individual  semicircular  canals  of 
cats  was  developed,  and  it  was  established  that  the  plugging  of  a  semi¬ 
circular  canal  completely  blocked  its  receptivity  without  influencing 
the  functions  of  the  other  vestibular  receptors.  It  was  found  that  cats 
with  all  six  semicircular  canals  plugged  were  lacking  all  sensitivity 
to  angular  acceleration,  but  they  retained  normal  responses  to  linear 
acceleration.  Results  of  several  vestibular  tests  led  to  the  conclusion 
that  the  vertical  semicircular  canals  initiate  corrections  for  fast 
angular  displacements  from  the  normal  orientation  when  the  displacements 
are  about  horizontal  axes  and  that  the  otoliths  initiate  corrections  for 
slow  angular  displacements  about  horizontal  axes.  In  tests  of  single 
horizontal  canals,  the  durations  of  postrotatory  nystagmus  were  the 
same  after  rotations  in  opposite  directions.  It  was  concluded  that 
in  the  intact  animal  both  horizontal  semicircular  canals  contribute 
equally  to  reception  of  angular  acceleration  in  both  directions. 
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Monnier,  A.  J,  1956  LE  MAL  DE  MER:  PATHOGENIE  ET  TRAITEMENT.  (SEASICKNESS: 

PATHOGENESIS  AND  TREATMENT)  (Revue  de  Pathologic  Generale  et  Coraparee 

(Paris)  56(683) :1800-1830,  Dec.  1956.  - 

ABSTRACT:  A  comprehensive  review  of  the  literature  on  seasickness  is 
presented  including  such  topics  as  the  place  of  seasickness  in  relation 
to  motion  sickness;  incidence;  individual  predisposition;  motion  sickness; 
and  clinical  aspects.  Special  consideration  is  given  to  the  etiology 
of  seasickness  in  terms  of  determinant  factors  (vestibular,  position, 
central  nervous  system);  predisposing  factors  (visual,  visceral,  humoral), 
and  psychological  factors.  Therapy  is  discussed  from  the  standpoint 
of  previous  therapeutic  measures;  major  therapeutic  measures 
(antihistaminics ,  barbiturates,  belladona  derivatives,  and  drug  combi¬ 
nations),  and  lesser  therapeutic  measures  (position,  diet,  psychotherapy). 


\ 
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Monnier,  A.  J.  1956  LE  MAL  DE  MER:  NOTIONS  RECENTES  DE  PATHOGENIE  ET  DE  TRAIT- 
MENT.  (SEASICKNESS:  RECENT  DATA  ON  PATHOGENESIS  AND  TREATMENT)  Vie  medicele 
(Paris)  37(2): 119-128,  Feb.  1956 

ABSTRACT:  A  brief  review  is  presented  of  the  etiology  of  seasickness  and  motion 
sickness  with  special  emphasis  on  the  predisposing  vestibular,  central  nervoii? 
system,  and  extra-lab'^Tinthine  (visual,  visceral,  humoral,  psychological)  factors. 
Consideration  is  given  to  drug  therapy  using  belladona  derivatives,  barbiturates, 
and  antihistaminics .  Mention  is  made  of  a  new  type  of  curative  and  preventive 
treatment  using  a  suppository  containing  a  combination  of  Bellafolline  (belladona 
alkaloid) ,  phenobarbital ,  and  dexamphetamine . 
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Montgomery,  J.W. ,  &  T.S.  Whitelock  19AA  CARDIAC  EVISCERATION  AND  RUPTURE. 
TWO  CASES  INCURRED  SIMULTANEOUSLY  IN  AN  AIRCRAFT  ACCIDENT 
Air  Surg.  Bull, ,1:6 
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Montgomery,  Jr.,  A.V.  1962  EFFECT  OF  SPACE  ON  MAN 

In:  Na t Iona  1  Sympos ium  on  Ef  fee  ts  of  Space  Environment  on  Materials .  S t . 

Louis .  May  7.  S,  and  9.  1962 .  St.  Loui^  McDonnel  Aircraft  Corporation. 

ABSTRACT:  A  few  principles  involved  in  the  definition  of  a  spacecraft  environment 
are  outlined  and  exemplified.  These  principles  involve  individual  variations, 
duration  of  sLiiaulus,  discrete  range  o'  acceptability,  and  interactive  effects 
between  simultaneously  applied  environ ~ental  factors.  (Author) 
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Montgomery,  J.B.  1959  HUMAN  SENSITIVITY  TO  VIBRATIONS. 

(Newport  News  Shipbuilding  and  Dry  Dock  Company) 
Unpublished  Report  of  SNAME  S-6  Panel,  April  1959. 
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Moon,  V.H.  1938  ME  .CAPTl.URY  IffiMQMENA, 

(London:  Oxford  University  Press,  1938) 
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Moor*,  A.D.  1940  PERCEPTICM*  OP  DISORIENTATION  DURING  LANDING  OF  AN  AIRPLANE 
Science  92:477-478,  1940 
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Moore,  E.  W.  &  R.  L.  Cramer  1961  PERCEPTION  OF  POSTURAL  VERTICALITY. 
BACKGROUND  AND  APPARATUS. 

(USAF  School  of  Aerospace  Medicine,  Brooks  AFB,  Tex.) 

Rept  61-84,  Aug.  1961 


ABSTRACT:  An  apparatus  for  the  study  of  perc<*ption  of  postural' orientation 
was  described.  It  was  designed  to  tilt  in  the  lateral  plane  and  to  permit 
the  recording  of  responses  by  an  ink  tracing.  With  this  device,  it  will 
be  possible  to  develop  experimental  research  procedures  to  be  used  in 
vestibular  physiology  and  standardized  clinical  techniques  to  be  used  by 
USAF  otolaryngologists.  (Tufts) 
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Moore,  E.W.  &  R.L.  Cramer  1962  PERCEPTION  OF  POSTURAL  VERTICALITY.  EFFECTS 
OF  FLYING  EXPERIENCE  UPON  REDUCTION  OF  ERROR  (School  of  Aerospace  Medicine, 
Aerospace  Medical  Div. ,  Brooks  AFB,  Tex.)  SAM-TDR-62-72 ;  June  1962 


ABSTRACT:  Test  pilots  were  compared  with  nonflyers  in  their  ability  to  estimate 
a  function  of  the  postural  vertical.  To  minimize  kinesthetic  cues,  the  sub¬ 
jects  were  asked  to  bisect  an  angle  between  30  degrees  left  body  tilt  and  the 
vertical  with  visual  references  eliminated.  The  analysis  of  the  average  error 
and  slope  for  each  day  of  three  dally  sessions  showed  no  differeices  between 
thd  experimental  groups.  However,  a  significant  reduction  in  error  demonstra¬ 
ted  habituation  over  the  three-day  period  with  a  uniform  linear  reduction 
within  each  day.  Therefore,  habituation  was  demonstrated  for  all  subjects, 
but  flying  experience  seems  to  have  no  relationship  to  a  person's  reduction 
of  error  in  estimating  a  function  of  the  postural  vertical.  (AUmOR) 
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Moore,  F.,  Jr.  1959  SUPERSONIC  EJECTION  TESTS  AT  SMART. 

(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 
Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  To  investigate  further  and  attempt  to  define  more  accurately  the 
human  tolerance  limits  to  open  ejection  seat  escape,  a  program  oi  supersonic 


tests  was  conducted  at  the  SMART  facility  during  the  fall  of  1956  and  spring 
of  1957.  Chimpanzee  subjects  were  ejected  and  successfully  recovered  at 
speeds  from  approximately  MO. 9  to  Ml  .4.  The  problems  of  ^'’uipment  and 
instrumentation  design  are  discussed;  a  brief  resume  of  test  results  and 
conclusions  as  well  as  test  philosophy  will  be  summarized.  An  8  minute  16 
mm.  color  sound  film  is  available  for  presentation  which  traces  a  typical 
test  run  from  start  to  finish,  including  a  description  of  specialized  test 
equipment.  (J  .  Aviation  Med .30(3) ; 195,  March  1959) 


3,656 

Moore,  J.  0.  and  B.  Tourin  1954  A  STUDY  OF  AUTOMOBILE  DOORS  OPENING 
UNDER  CRASH  CONDITIONS .  (Automotive  Crash  Injury  Research,  Cornell 
Univ.,  Med.  College,  New  York,  1  Aug.  1954) 
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Moore,  J.  0.,  et  al.  1954  A  STUDY  OF  IIUURIES  SUSTAINED  BY  OCCUPANTS  OF 

AUTOMOBILES  INVOLVED  IN  INJURY- PRODUCING  ACCIDENTS.  (Automotive  Crash  Injury 
Research,  Cornell  Univ.  Med.  Colleee)  15  ApPil  1954 
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Moore,  J.O.,  B.  Tourin,  and  J.W.  Garrett  1955  A  STUDY  OF  CRASH  INJURY 

PATTERNS  AS  RELATED  TO  TWO  PERIODS  OF  VEHICULAR  DESIGN.  A  COMPARATIVE  STUDY 
OF  ACCIDENT  AND  INJURY  FACTORS  IN  1940-49  AUTOMOBILES  AND  1950-54  AUTOMOBILES. 
(Cornell  U.  Medical  College,  New  York,  N.Y.)  Contract  DA  49-007-md-483 , 

Rept.  no.  T.R.  4,  March  1955,  ASTIA  AD  103  311 

ABSTRACT:  "Herein  analyzed  are  accident  and  injury  data  on  417  automobiles 
involved  in  injury- producing  rural  accidents  during  1953  and  1954  and  selected 
by  controlled  sampling  techniques.  The  data  are  analyzed  to  compare  cars  manu¬ 
factured  from  1940  to  1949  with  cars  manufactured  from  1950  to  1954  to  determine 
whether  'newer'  cars  produce  more  or  less  injury  the  'older'  cars  are  involved 
in  similar  injury-producing  accidents,  (b)  1940-54  and  1940-49  cars  produce 
various  injury  effects  with  nearly  identical  frequency,  and  (c)  the  structural 
and  mechanical  causes  of  injury  in  1950-54  and  1940-49  cars  are  similar.  Thus, 
the  data  in  this  report  show  that  15  years  of  passenger  automobile  design  have, 
at  best,  produced  no  advance  in  'crash-worthiness'  or  decrease  of  traumatic 
effects  when  injury- producing  accidents  occur."  (contractor's  abstract) 


Moor«,  J.  0.  1958  A  STUDY  OP  SPEED  IN  INJURY-PRODUCING  ACCIDENTS; 

A  PRELIMINARY  REPORT.  American  Journal  of  Public  Health  and 
,  the  Nation's  Health  48(11):  1516-1525.  Nov.  1958. 

See  also:  Itaffic  ^fety  3(2),  June  1959. 
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Moore,  J.  0.,  B.  Tourln,  J.  W.  Garrett,  &  R.  Lillenfeld  1959  CHILD  INJURIES 

IN  AUTOMOBILE  ACCIDENTS.  (Automotive  Crash  Injury  Research  of  Cornell  Unlv.) 
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Moore,  W.  L.,  Jr.,  &  B.  Rowen  1963  DYNA-SOAR  (X-20)  AND  AEROSPACE  PLANE 

(Paper,  Lectures  In  Aerospace  Medicine,  School  of  Aviation  Medicine ,  Brooks 
APB,  Texas,  4-8  Pebruary  1963) 
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Moracek,  M.  1962  AERIAI.  COMBAT  OP  A  FIGHTER  AIRCRAFT  WITH  A  SLOW 

MOVING  TARGET.  (Foreign  Technology  Division,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio)  FTD-TT-62- 1356/1,  ASTIA  AD-292184 
Source:  Kridla  Vlasti,  (1): 19-20 
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Moralevich,  A.  1960  ANIMAL  ASTRONAUTS 
Komsomol 'skaya  pravda  P.  4;  6  July  1960. 
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Morant,  R.B.  1959  THE  VISUAL  PERCEPTION  OF  THE  MEDIAN  PLANE  AS  INFLUENCED  BY 
LABYRINTHINE  STIMULATION  J.  Psychol  47:25-35,  January  1959 
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Morehouse,  L.  E.,  R.  Cochran  and  W.  Reeves  19A8  THE  INFLUENCE  07 
POSITIVE  RADIAL  ACCELRATION  PROM  HEAD  TO  FOOT  UPON  THE  RAPIDITY 
OF  MAXIMUM  VOLUNTARY  MOVEMENTS  OF  MAN.  (University  of  Southern 
California,  School  of  Medicine,  Loa  Angeles)  Contract  N6ori77, 
Task  Order  1,  7  April  1948,  ASTIA  TIP  U52657. 

ABSTRACT:  Following  an  observation  of  the  effect  of  2,3,4,  and  5 
G's  upon  the  maximun  rate  of  voluntary  movement  (tapping),  compared 
with  the  rate  at  I  G,  the  following  findings  were  noted. 

1.  The  rate  of  maximum  voluntary  movement  is  depressed  during 
the  stress  of  positive  G. 

2.  The  depression  in  maximum  rate  of  voluntary  movement  under 
G  is  probably  due  to  the  dynamic  force  of  gravity  upon  the 
skeletal  and  muscular  mass  of  the  parts  in  motion,  rather 
than  to  a  relaxation  of  the  central  nervous  system.  A  G- 
suit  offers  no  protection  against  the  stress.  Recovery  of 
maximum  rates  of  voluntary  movement  is  immediate  following 
the  cessation  of  radial  acceleration. 

3.  Aa  far  as  the  rate  of  voluntary  movement  is  concerned,  the 
pilot  of  high  speed  aircraft  does  not  need  to  support  large 
parts  of  his  arm  inorder  to  make  rapid  mov^ents  with  his 
hand  and  £ ingers . 
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Morehouse,  L.  E.  and  J.  G.  Wells  1948  AN  ELECTROMYCX^RAPHIC  STUDY  OF  THE 
EFFECTS  OF  VARIOUS  POSITIVE  G  FORCES  UPON  THE  PILOT'S  ABILITY  TO  PERFORM 
STANDARDIZED  PULLS  ON  AN  AIRCRAFT  CONTROL  STICK. 

(University  of  Southern  Calif.,  School  of  Medicine,  San  Francisco,  Calif.) 
June  29,  1948  ASTIA  TIP  U2866 

ABSTRACT:  Electromyographic  analysis  of  the  activity  of  the  Biceps  Brachii, 
Triceps  Brachii,  and  Utissimus  Dorsi  during  10,  20,  30,  40,  and  50  pound 
pulls  on  an  aircraft  control  stick  under  conditions  of  1,  2,  3,  4,  and  5  G 
were  made  on  a  well-trained  subject  who  exerted  pulls  with  his  arm  held  in 
a  flexed  position.  These  observations  were  repeated  with  the  arm  held  in 
an  extended  position  and  again  in  an  intermediate  position.  The  findings 
are  summarized  as  follows:  The  Biceps  Brachii,  Triceps  Brachii,  and  Latisslmua 
Dorsi  act  as  co-contractors  in  exerting  a  pull  on  an  aircraft  control  stick. 

The  extent  of  the  contribution  each  muscle  makes  to  the  total  action  is 
altered  when  the  arm  position  is  changed.  When  the  arm  is  pulling  in  an 
extended  position  the  Biceps  Brachii  dominates  the  action.  With  the  arm 
held  in  flexion  or  in  an  intermediate  position  dvring  the  pull,  the  Triceps 
Brachii  is  brought  strongly  into  action.  The  effect  of  positive  G  on  stick 
pull  is  to  increase  the  activity  of  all  the  muscles  controlling  the  stick. 


The  effect  of  G  is  greatest  during  light  pulls  (10-20  pounds)  and  leasts 
during  heavy  pulls  (40-50  pounds).  The  effect  of  positive  G  on  muscular 
cativity  is  least  %ihen  the  arm  is  held  in  a  position  intermediate  between 
flexion  and  extension.  The  decrease  In  muscular  activity  required  to 
exert  pulls  on  an  aircraft  control  stick  as  the  arm  position  is  shifted  from 
flexion  to  extension  is  proportional  to  calculated  values  of  increased 
involuntary  pull  due  to  gravity  as  the  arm  position  is  shifted  from  flexion 
to  extension.'  The  linear  relationship  between  calculated  values  of  involuntary 
pull  and  experimental  values  of  muographlc  activity  indicates  that  the  reduction 
in  pulling  effort  as  the  arm  is  extended  from  a  flexed  position  is  a  dynamic, 
not  a  physiological  phenomenon.  As  far  as  muscular  dynamics  is  concerned, 
the  best  am  position  of  a  pilot  seated  in  a  conventional  upright  position 
and  operating  a  control  stick  is  one  trhich  is  intermediate  between  flexion 
and  extension.  The  stick  should  be  loaded  from  40  to  50  pounds  as  the  muscular 
adjustment  to  positive  G  is  minintal  under  these  conditions.  (Contractor's 
abstract) 
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Morehouse,  L.E.  and  J.G.  Wells  1951  AN  ELECTROMYOGRAPHIC  STUDY  OF  TH.E 
EFFECTS  OF  VARIOUS  POSITIVE  G  FORCES  UPON  THE  PILOT'S  ABILITY  TO  PERFORM 
STANDARDIZED  PULLS  ON  AN  AIRCRAFT  CONTROL  STICK. 

(University  of  Southern  Calif.,  School  of  Medicine,  Los  Angeles) 

Contract  N6ori77,  Task  1,  31  March  1951.  . 


ABSTRACT:  Electromyographic  analysis  of  the  activity  of  the  Biceps  Brachii, 
Triceps  Brachii,  and  Latissimus  Dors!  during  10,  20,  30,  40,  and  50  pound 
pulls  on  the  aircraft  control  stick  under  conditions  of  1,2,3,  4  and  5  G 
were  made  on  a  well-trained  subject  who  exerted  pulls  with  his  arms  held  in 
a  flexed  position  and  again  in  an  intermediate  position. 
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Morehouse,  L.E.  and  J.  G.  Wells  1954  AN  ELECTROMYOGRAPHIC  STUDY  OF  THE 
EFFECTS  OF  VARIOUS  POSITIVE  G  FORCES  UPON  THE  PILOT'S  ABILITY  TO  PERFORM 
STANDARDIZED  PULLS  ON  AN  AIRCRAFT  CONTROL  STICK.  (  University  uf  Southern 
Calif.,  School  of  Medicine,  Los  Angeles)  ASTIA  AD-  206  272,  28  May  1954 


ABSTRACT:  Electromyographic  analysis  of  the  activity  of  the  Biceps  Brachii, 
’’•riceps  Brachii,  and  Latissimus  Dorsi  during  10,  20,  30,  40  and  50  pounds  pulls 
on  an  aircraft  control  stick  under  conditions  of  1,  2,  3,  4,  and  5  G  were  made 
on  a  well-trained  subject  who  exerted  pulls  with  his  arm  held  in  a  flexed 
position.  These  observations  were  repeated  with  the  arm  held  in  an  extended 
position  and  again  in  an  intermediate  position.  - 

It  was  found  that  as  far  as  muscular  dynamics  is  concerned,  the  best  arm 
position  of  a  pilot  seated  in  a  conventional  upright  position  and  operating 
a  control  stick  is  one  which  is  intermediate  between  flexion  and  extension. 

The  stick  should  be  loaded  from  40  to  50  pounds  as  the  muscular  adjustment  to 
positive  G  is  minimal  under  these  conditions. 
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Moreland,  J.  D.  1960  LOADING  TESTS  ON  THE  HUMAN  CADAVER  CHEST. 

(Dept,  of  Scientific  &  Industrial  Research,  Road  Research  Laboratory) 
Research  Mote  No.  RN/3786/JDM,  June  1960 
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Morgan,  C.W.,  &  W.L.  Moore  1956  CUSHIONING  FOR  AIR  DROP,  PART  V 
THEORETICAL  AND  EXPERIMENTAL  INVESTIGATIONS  OF  FLUID-FILLED  METAL 
CYLINDERS  FOR  USE  AS  ENERGY  ABSORBERS  ON  IMPACT.  (Structural  Mechanics 
Research  Lab,,  Texas  University,  Austin,  Texas)  Contract  No.  DA-19-129- 
qm-150,  20  Dec.  1956.  ASTIA  AD  122  376. 


ABSTRACT:  In  this  report  is  described  the  design,  construction  and  testing 
of  energy  absorbers  utilizing  metal  cylinders  either  empty  or  fluid-filled. 
Energy  is  absorbed  in  the  crumpling  of  the  metal  walls  and  in  imparting 
kinetic  energy  to  the  contained  fluid  as  it  is  discharged  through  properly 
designed  orifices  in  the  wall  of  the  container.  An  equation  is  derived  for 
the  area  and  spacing  of  orifices  in  the  wall  of  the  container.  An  equation 
is  derived  for  the  area  and  spacing  of  orifices  required  to  maintain  a  constant 
retarding  force  due  to  liquid  pressure  during  the  crushing  of  the  cylinders. 

The  design  of  the  fluid-filled  cylinders  is  based  on  this  constant  retarding 
force  in  addition  to  the  force  required  to  crumple  the  walls  of  the  empty 
cylinder.  The  predicted  performance  of  these  energy  absorbers  is  shown  to  be 
verified  by  free-fall  dynamic  tests.  The  resisting  force  and  the  energy 
absorbed  as  computed  from  the  force-displacement  curves  are  given,  beamiegg 
steel  and  aluminum  tubing,  commercial  sheet  steel  cans,  and  cylinders  formed 
from  galvanized  sheet  steel  were  tested.  A  comparison  of  the  various  materials 
is  made  on  the  basis  of  cost  per  unit  of  enersv  absorbed. 
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Morgan,  H.  1955  BEHAVIOR  OF  TEXTILES  UNDER  IMPACT  CONDITIONS; 

AND  OTHER  ABSTRACTS.  (Paper,  22nd  Shock  and  Vibration  Symposium, 
Wright  Air  Dev.  Center,  Wr ight-Patterson  AFB,  Ohio,  22-23  March  1955) 
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Morgan,  R. ,  R.  D.  Sumners,  &  S.  P.  Reimaroi  1942  EFFECTS  OF  VARIOUS  TYPES  OF 
MOTION  OR  DIFFERENCES  IN  HYDROSTATIC  PRESSURE  BETWEEN  ENDS  OF  A  SEMI¬ 
CIRCULAR  CANAL.  Arch.  Otolarvng.  36:691-703 
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Morin,  L.  1961  LA  PHYSIOLOGIB  DE  L'ESPACE  (The  Physiology  of  Space) 
Laval  medical  (Quebec),  32(2) : 161-177,  Sept.  1961.  In  French. 


ABSTRACT:  This  is  a  review  of  the  physiological  effects  and  ecological  problems 
of  space  flight.  The  astronaut  will  be  subjected  to  acceleration,  deceleration, 
weightlessness,  vibration,  noise,  monotony,  extreme  temperatures,  and  the  danger 
of  meteorites  and  radiations. 
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Moritz,  A. R.  1954  PATHOLOGY  OF  TRAUMA 

2nd  Ed.  (Philadelphia:  Lea  A  Feblger,  1954) 
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Morris,  D.  Y.t  Jr.,  D.  E.  Beischer,  &  J.  J.  Zarriello  1958  STUDIES  ON  THE  G- 
TOLERANCE  OF  INVERTEBRATES  AND  SMALL  VERTEBRATES  WHILE  IMMERSED.  (Naval 
School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj  .  No.  NM  19  01  11; 

ASTIA  AD-203  026;  March  1958 

See  also  J.  Avia.  Med.  29(6); 438-443,  1958 

ABSTRACT:  The  purpose  of  this  work  was  to  determine  the  tolerance  to  acceleratory 
forces  in  certain  invertebrates  and  small  vertebrates  while  inmersed. 

Animals  whose  habitat  is  water  can  be  exposed  in  their  natural  abode  to  extra¬ 
ordinary  high  G-forces  for  prolonged  periods  of  time.  Euglena  gracilis  survived 
exposure  in  the  ultracentrifuge  at  212,000  G  for  four  hours.  The  limiting 
conditions  for  small  fishes  (Lebistes  reticulatus)  were  10,000  G  for  thirty 
seconds.  The  chance  of  survival  for  small  terrestrial  mammals  is  greatly 
increased  in  the  submersed  state.  In  this  condition  mice  while  on  oxygen 
survived  a  force  of  1300  G  for  sixty  seconds.  (CARI) 

SECCMD  ABSTRACT:  The  tolerance  to  acceleratory  forces  in  certain  invertebrates 
and  small  vertebrates  while  inmersed  was  determined.  Findings  revealed  chat 
animals  whose  habitat  is  water  can  be  exposed  in  their  natural  abode  to  extra¬ 
ordinary  high  G-forces  for  prolonged  periods  of  time.  Euglena  gracilis 
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Morris ,  D.  jr.,  D.  E.  Beischer, &J.  J.  Zarriello  1958  STUDIES  ON  THE  G- 
TOLERANCE  OF  INVERTEBRATES  AND  SMALL  VERTEBRATES  WHILE  IMMERSED. 

J.  Avia.  Med.  29(6); 438-443 

See  also  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj  Nc.  _ 

NM  19  01  11;  ASTIA  AD-203  026;  March  1958 

ABSTRACT:  The  purpose  of  this  work  was  to  determine  the  tolerance  to  acceleratory 
forces  in  certain  invertebrates  and  small  vertebrates  while  imnersed. 


Animals  whose  habitat  is  water  can  be  exposed  in  their  natural  abode  to  extra¬ 
ordinary  high  G-forcec  for  prolonged  periods  of  time.  Euglena  gracilis  survived 
exposure  in  the'  ultra** jntrifuge  at  212,000  G  for  four  hours.  The  limiting 
conditions  for  small  fishes  (Lebistes  reticulatus)  were  10,000  G  for  thirty 
seconds.  The  chance  of  survival  for  small  terrestrial  mammals  is  greatly  increased 
in  the  submersed  state.  In  this  condition  mice  while  on  oxygen  survived  a  force 
of  1300  G  for  sixty  seconds.  (CARl) 
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Morris,  G.  J.,  et  al.  1954  DESCRIPTION  AND  PRELIMINARY  FLIGHT  INVESTIGATION 
OF  AH  INSTRUMENT  FOR  DETECTING  SUBNORMAL  ACCELERATION  DURING  TAKE-OFF. 
(National  Advisory  Committee  for  Aeronautics,  Washington,  D.  C.)  NACA  TN 
3252,  Nov.  1954 


ABSTRACT:  The  instrument  is  actuated  by  longitudinal  acceleration  and  impact 
pressure.  A  preliminary  evaluation  from  flight  tests  of  ^prototype  instrument 
mounted  in  a  jet  trainer  has  been  made.  The  instrument  was  found  to  be 
satisfactory . 
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w^arrison,  R.  B.  ,  &  J.  L.  Patterson  1945  ACCELERATIVE  FORCES  ACTING  ON  THE 
HUMAN  BEING  IN  FLIGHT  AND  ON  THE  HUMAN  CENTRIFUGE.  (Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.)  Research  Rept.  X-723.,  11  Sept.  1945 
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Morrison,  S.C.  1956  SLED  ENVIRONMENI  INVESTIGATION  PLAN,  (Thompson  Ramo 

Wooldridge,  Inc.,  LosAngeles,  Calif.)  Report  no.  GM  TN  10;  WDD  Document 
no.  56-6549;  ASTIA  AD-217  304 


ABSTRACT: 

This  report  includes: 

Aerojet  General  Corp,  Azusa,  Calif.  WS  107A  TEST  SLED,  TEST  PLAN  FOR  NOSE 
SECTION  ENVIRONMENT  AND  ROCKET  MONITORING,  29  Feb.  1956 

Morrow,  C.T.  and  R.B.  Muchmore  1954  SHORTCOMING  OF  PRESENT  METHODS  OF  MEAS¬ 
URING  AND  SIMULATING  VIBRATION  ENVIRONMENTS.  Jnl.  of  Applied  Mechanics. 

Paper  no.  55-SA-2  5  Jan.  1954 

A  sled  vibration  environment  investigation  has  been  established  as  a  part  of  the 
WS  107A  -  WS  315A  sled  test  program.  The  purpose  of  the  sled  t< st  program  is 
to  determine  the  effects  of  sled  acceleration  on  certain  specimen  missile  components 
to  be  carried  in  the  nose  sections  of  two  liquid-fueled  rocket  sleds.  The  pur¬ 
poses  of  this  note  are  to  outline  the  environment  study.  (Author) 
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Horrow,  C.T. ,  D.P.  LeGallcy  &  L.D.  Ely  1961  PROCEEDINGS  OF  THE  FOURTH 

AFBMD/STL  SYMPOSIUM, ADVANCES  IN  BALLISTIC  MISSILE  AND  SPACE  TECHNOLOGY, 
VOLUME  2.  PROPULSION  (LIQUID,  SOLID,  NUCLEAR,  PLASMA,  ETC.)  AUXILIARY 
RX-ENTBY.  (Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif.); 

ASTIA  AD  274  225 . 

ABSTRACT:  This  volume  contains  36  unclassified,  contributed  papers  in  the 
following  fields:  Propulsion  (liquid,  solid,  nuclear,  and  plasma).  Auxiliary 
power  systeoa.  Preliminary  design.  Aerodynamics  and  structures,  Hypersonics, 
and  Re-entry.  (Author) 
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Mortenaen,  M.A.  1923  BLOOD- PRESSURE  REACTIONS  TO  PASSIVE  POSTURAL  CHANGES. 
AN  INDEX  TO  MYOCARDIAL  EFFICIENCY. 

Am.  J.  Med.  Science  165:667-675 
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Morton,  G.  and  D.  McEachem  1942  EXPERIMENTAL  STUDIES  ON  THE  SUSCEPTIBLE 
INDIVIDUAL. ICnON  SICKNESS  (NRC,  Canada)  Report  No.  C  750,  August  1942 
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Morton,  G.  1942  SUSCEPTIBILITY  OF  ANIMALS  TO  INDUCED  MOTION  SICKNESS 
(NRC,  Canada)  Report  No.  C  746,  August  1942 
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Morton,  G.,  &  Lehman,  P.  1949  NEW  MOTION  SICKNESS  PREVENTIVE, 
Bull.  U.S.  Army  M.  Pep..  9:335 
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Norway,  D.A. ,  R.G.  Lathrop,  L.  Hitchcock,  &  R.M.  Chambers  1963  THE  EFFECTS 
OF  PROLONGED  HATER  IMMERSION  ON  THE  ABILITY  OF  HUMAN  SUBJECTS  TO  MAKE 
POSITION  AND  FORCE  ESTIMATIONS. 

(U.S.  Naval  Air  Development  Center,  Johnsvllle,  Pa.)  NADC-MA-6115 ,  June,  1963. 
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Hoteley,  Alfred  L.  1962  PATH  OF  BODY  TRAVEL 

(In:  Impact  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a  Comprehensive 
ChronoloRlcal  Blbl lography .  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  323-332) 

ABSTRACT:  One  of  the  basic  principles  to  be  formulated  In  understanding  of 
deceleration  Injuries  concerns  the  path  d  body  travel.  This  must  be  evaluated 
on  an  objective  basis  because  the  testimony  of  survivors  is  useless.  In  death 
cases  Involving  the  fixed-object  collision,  the  descriptions  may  be  made:  (a) 
at  the  moment  of  Impact  the  deforming  structures  exhibit  a  deceleration  gradient; 

(b)  the  rear  of  the  vehicle  exhibits  vertical  motion;  (c)  the  long  axis  of  the 
vehicle  pivots  about  the  front  of  the  vehicle  In  a  horizontal  plane.  Items  (b) 
and  (c)  occur  simultaneously. 

As  an  operational  matter,  it  is  observed  that  the  path  of  body  travel  may  be 
predicted  by  a  connecting  line  between  the  seated  position  of  the  occupant  and  the 
Impact  site.  This  is  referred  to  as  the  expected  path  of  body  travel.  When  t.»e 
prediction  is  applied  to  the  cases,  it  is  seen  that  on  occasion  the  path  diverges. 

The  actual  path  is  referred  to  as  the  observed  path  of  body  travel.  Special 
investigation  procedures  are  required  to  understand  the  reason  for  the  discrepancy 
The  design  of  structures  for  protection  during  sudden  deceleration  must  take 
JjOto  account  the  expected  path  of  body  travel  for  the  possible  impact  locations^ 

The  design  of  a  given  device  has  application  only  when  it  is  in  the  body  deceleration 
path. 

Hiltiple  impacts  occur  as  decelerative  forces  are  dissipated.  Designs  for 
protection  must  be  adequate  for  several  impacts  at  the  same  location  occurring 
during  a  fraction  of  a  second. 
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Moseley,  A.  L.  1962  VARIETIES  OF  A1 
Fifth  Stapj  Automotive  Crash 
-  Sept.  14-16,  1961) .Pp.  94-104. 


.irrOMOBILE  DEATH.  (In  M.  K.  Cragun,  ed., 
!^nd  Field  Demonstration  Conference. 
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Moseley,  H.G.  June  1955  INJURIES 
Military  Medicine  116:440-445 


INCURRED  IN  AIRCRAFT  ACCIDENTS. 
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Moseley,  H.G.  1956  AN  ANALYSIS  OF  ,400  PILOT  ERROR  ACCIDEOTS . 
(Paper,  Aero  Medical  Association,  twenty- seventh  annual  meeting, 
Chicago , Illinois)  Directorate  of  Slight  Safety  Research,  USAF, 
Norton  AFB,  California,  Report  No.  M-40-56 


Moseley,  H.G.  1957  AIRCRAFT  ACCIDENT  INJURIES 

(Paper,  1957  Meeting  of  Aero  Medical  Association,  Denver,  Colo.,  May  6-8) 

ABSTRACT:  The  Injuries  incurred  by  all  occupants  of  Air  Force  aircraft  involved 
in  accidents  during  calendar  years  1953  and  1955  have  been  reviewed.  All  trau- 
Batic  lesions,  both  fatal  and  nonfatal,  have  been  analyzed  as  to  type,  location, 
aspect  and  frequency.  Insofar  as  possible,  the  injuries  have  been  related  to 
identifiable  causes  such  as  forcb  of  deceleration,  body  position  and  objects 
Inflicting  injury.  The  role  of  protective  equipment  and  factors  bearing  on  the 
prevention  of  such  injuries  have  been  explored.  (J.  Aviation  Med .  28(2):212) 
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Itoaeley,  H.  G.^  1957  AERO  MEDICAL  INVESTIGATION  OF  AIRCRAFT  ACCIDENTS 

(Directora^Ss^of  Flight  Safety  Research,  Norton  AFB,  Calif.)  25  Jan.  1957 
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Moseley,  H.G.,  1957  U.S.  AIR  FORCE  EXPERIENCE  WITH  EJECTION  SEAT  ESCAPE.. 

(PROBLEMS  OF  ESCAPE  FROM  HIGH  PERFORMANCE  AIRCRAFT:  A  SYMPOSIUM)  ' 

J.  Aviation  Med.  28(l):69-73 


SUMMARY:  Escape  from  high  performance  aircraft  by  use  of  the  ejection  seat  to 
date  has  been  attended  with  an  incidence  of  23  percent  fatalities  and  14  per 
cent  major  injuries.  The  greAt  majority  of  ejection  attempts  were  tredium  and 
low  altitudes  and  medium  and  low  speeds.  The  outstanding  cause  of  fatalities 
has  been  inability  to  separate  from  the  seat  and  deploy  the  parachute  prior  to 
striking  the  ground  when  ejection  was  attempted  at  low  altitudes,  particularly 
when  the  aircraft  was  out  of  control  or  in  a  dive.  Airspeed  has  had  little 
effect  upon  the  outcome,  with  the  exception  that  ejection  attempts  at  or  near 
the  speed  of  sound  may  be  attended  with  incapacitating  results  of  deceleration 
with  the  type  of  seat  now  being  used.  It  is  concluded  that  if  the  fatality 
rate  is  to  be  lowered,  there  must  be  improved  provisions  for  escape  at  low 
altitudes  and  low  speeds  where  the  great  majority  of  emergencies  occur,  and 
that  if  escape  at  supersonic  speeds  where  the  great  majority  of  emergencies 
occur,  and  that  if  escape  at  supersonic  speeds  is  to  be  successful,  the  effect^ 
of  deceleration  and  other  phenomena  must  be  mitigated. 
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Moseley,  H.  G.  1957  INFORMAL  MEDICAL  REPORT  -  USAF  AIRCRAFT  ACCIDENTS. 

1  JULY  THROUGH  31  DECEMBER  1957.  (Aero  Medical  Safety  Div.,  Directorate  of 
Flight  Safety  Research,  Office  of  the  IG,  J.  S.  Air  Force) 


1957  THE  HOSTILE  EHVIRONMENT  AS  A  CAUSE 


Koseley,  H.G.,  and  Scambridge ,  V.A. , 

OF  AIRCRAFT  ACCIDENTS, 
i*  Aviation  Med.  28(6) :535-540 

SUMMARY:  The  frequency  of  the  causative  events  In  aircraft  accidents  In  the  U.S. 
Air  Force  Is  divided  Into  three  categories:  unsafe  acts  (58  per  cent),  unsafe 
conditions  (28  per  cent),  and  cause  undertermlned  (lA  per  cent).  In  a  tabulation 
of  the  physical  and  physiologic  factors  governing  the  pilot's  environment  which 
may  lead  to  an  aircraft  accident,  these  adversities  are  responsible  for  many  of 
the  "unsafe  acts"  accidents  and  probably  play  a  leading  role  In  many  of  the 
"cause  undetermined"  accidents.  Particular  consideration  Is  given  to  four  major 
problem  areas:  the  adversity  of  space,  the  adversity  of  altitude,  and  adversity 
of  velocity,  and  the  adversity  of  Intolerance.  The  areas  demanding  attention 
and  which  are  the  most  promising  cf  reward.  Indicate  the  necessity  for  a  thorough 
study  of:  (1)  the  pilot's  environment,  (2)  the  pilot's  actions,  (3)  cockpit 
factors,  and  (4)  pathologic  Investigation.  VPien  confronted  with  a  "cause  un¬ 
determined"  accident,  the  aeromedlcal  specialist  should  consider  It  due  to  an 
environmental  or  physiologic  adversity  until  proven  otherwise. 
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Moseley,  H.  G.  1958  AIRCR/FT  ACCIDENT  INJURIES  IK  THE  US  AIR  FORCE, 

A  REVIEW  OF  2,011  CASES  IN  1953  AND  1955. 

J.  of  Aviation  Medicine  29(4) : 271-282,  April  1958 

ABSTRACT:  During  the  calendar  years  1953  and  1955,  over  8,000  persons 
were  involved  in  major  U.  S.  Air  Force  aircraft  accidents.  Eighteen  and 
seven- tenths  per  cent  of  these  occupants  received  fatal  injuries  and 
5.2  per  cent  received  major  Injuries.  However,  76.1  per  cent  received 
monor  or  no  injury.  Most  fatali?<es  were  caused  by  multiple  traumatic 
lesions.  Most  major  non-fata!.  lesions  were  fractures,  especially  of  the 
vertebrae.  Burns  and  surface  wounds  were  frequent.  The  head  and  the  distal 
third  of  the  extremities  received  the  majority  of  injuries  and  were  associated 
with  failing  of  these  unsecured  body  portions  during  deceleration.  When 
impact  forces  in  deceleration  were  moderate  or  negligible,  there  were  few 
Injuries;  when  impact  was  severe,  injury  was  frequent  and  often  fatal;  when 
it  was  extreme,  fatal  results  were  the  rule.  In  all  accidents  there  was 
Increased  injury  if  the  seat  tore  loose  or  if  the  seat  belt  was  not  used. 

If  the  occupant  was  In  a  seat  facing  the  rear  of  the  aircraft,  he  was  less 
liable  to  be  Injured  than  If  he  faced  forward.  This  was  especially  true 
In  low  Impact  accidents  where  the  seat  was  more  liable  to  remain  aK>ored  to 
Xba  tLooc. 
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Moseley,  H.G.,  F.M.  Townsend  and  V.A.  Stembridge  1958  PREVENTION  OF  DEATH 
AND  INJURY  IN  AIRCPJFT  ACCIDENTS. 

AMA  Arch.  Indus.  Health  1? (2): 111-117 ,  Feb.  1958 


-  1,126  , 
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Hoteley,  H.  G.  «nd  A.  P.  Zeller  1958  RELATION  OP  INJURY  TO  PORCES  AND 
DIRECTION  OP  DECELERATION  IN  AIRCRAFT  ACCIDENTS 
J.  of  Aviation  Medicine  29 ( 10) : 739-749 ,  October  1958 


ABSTRACT:  All  major  cargo  and  transport  type  aircraft  accidents  in  the  U. 

S.  Air  Force  during  a  two-year  period  were  reviewed  to  determine  the  path 
that  such  aircraft  follow  during  actual  crashes  and  to  relate  this  to 
variations  in  aircraft  attitude  and  to  Injury  of  occupants.  The  results 
indicate  that  the  airframe  tends  to  follow  its  established  couise  even 
though  major  components  are  destroyed.  With  decreased  velocity,  major 
course  and  attitude  deviations  may  result  primarily  from  striking  impeding 
objects.  Host  injuries  are  sustained  when  the  aircraft  is  experiencing  little 
deviation  from  its  established  path.  The  most  obvious  and  most  easily 
effected  remedial  sieasures  would  involve  improvement  of  structural  and 
retention  strength  of  aircraft  seats  and  moorings.  These  should  be  designed 
to  provide  maximum  protection  against  fore  to  aft  deceleration  with  additional 
consideration  being  given  to  designing  for  relatively  small  yaw  deviations. 
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Hosaly,  H.G.  1958  INJURIES  SUSTAINED  IN  EJECTION  SEAT  ESCAPE 

(Report  by  Directorate  of  Plight  Safety  Research,  Mq.,  USAP,  31  Har.  1958) 
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Moseley,  H.  G.  &  R.  H.  Shannon  1958  USAP  EJECTION  ESCAPE  EXPERIENCE,  29 

AUGUST  1949  THROUGH  30  JUNE  1958  (USAP,  Directorate  of  Flight  Safety 

Research,  Norton  APB,  Calif.)  Rept.  M  12  58,  Nov.  1958 

ABSTRACT:  This  study  analyzes  1,462  United  States  Air  Force  ejection  seat  emer 
gency  escapes  from  the  period  29  August  1949  through  30  June  1958.  Results  to 
personnel  are  studied  in  relation  to  altitude,  airspeed,  attitude,  availability 
and  use  of  automatic  equipment,  and  other  pertinent  factors.  Problem  areas 
associated  with  ejection  escape  from  high  performance  aircraft  were  sought 
although  few  cases  of  attempted  escape  at  supersonic  speeds  were  available. 
Recomstendat ions  designed  to  reduce  the  incidence  of  unsuccessful  (fatal) 
ejections  ar*?  made  in  the  areas  of  1)  operations  and  training,  and  2)  research 
and  developisent . 
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Moaeley,  J.D.  &  J.P.  Stapp  1958  THE  EFFECTS  OF  SAPID  DECELESATIOM:  LETHAL 
AND  INJURIOUS  LIMITS. 

(Paper,  1958  Meetlnf  of  Aero  Medical  Asan. ,  Statler  Hotel,  Washington, 

March  24-26,  1958) 


ABSTRACT:  Twenty  experiments  using  chimpanzee  subjects  were  conducted  on  the 
rocket  sled  track  facility  at  Holloman  Air  Force  Base,  New  Mexico.  After 
acceleration  to  supersonic  speeds  the  sled  was  decelerated  by  a  water  brake 
system.  Injurious  levels  were  found  at  120  G  with  rate  of  onset  in  excess  of 
5,000  G  per  second.  Lethal  effects  were  noted  at  237  G  with  rate  of  onset 
11,250  G  per  second.  (2.  Aviation  Med.  19(3) :245) 


3,701 


Moseley,  H.G.  1959  AIRCRAFT  ACCIDENT  FATALITIES:  A  CHALLENGE  TO 

AVIATION  MEDICINE.  (Paper,  Meeting  of  Aero  Medical  Association, 
Statler  Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  During  World  War  II,  approximately  70  per  cent  of  USAF  combat 
fatalities  were  due  to  aircraft  accidents.  During  the  same  period,  over 
14,000  military  personnel  were  killed  in  aircraft  accidents  in  the  United 
States.  Since  this  time  there  has  been  no  significant  decline  in  deaths 
due  to  this  cause,  and  aircraft  accidents  currently  account  for  more 
fatalities  among  USAF.  flying  personnel  than  all  diseases  and  other  injuries 
combined.  Concerning  future  flight,  increased  aircraft  performance  carries 
increased  destructive  potential.  The  causes  of  aircraft  accidents  and 
fatalities  are  known  and  are  not  expected  to  change  significantly.  These 
causes  are  discussed  in  detail  and  remedial  measures  are  reviewed.  The  role 
and  responsibilities  of  aviation  medicine  in  this  enterprise  are  emphasized. 
(  J.  Aviation  Med.  30(3):196,  March  1959) 
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VISCERAL  DISPLACQIENT  IN  BLACK  BEARS 


Mosely,  J.D.  and  J.E.  Cook  I960 
SUBJECTED  TO  ABRUPT  DECELERATION. 

Aero££S£e  Med.  31(l);l-8,  Jan.  1960. 

See  also  (Air  Force  Missile  Development  Ctr.,  Holloman  AFB.  N.  Mex  ) 
AFMDC  TN  60-6;  ASTIA  AD  234  200  ' 


U.b.  With  th.  h.,d  t'T 

and  duration  g  depends  ei  tirely  upon  positior  in»  plateau,  onset 

In  the  rearward  facing  posit io^  b^L^^  *  restraint  as  does  man. 

from  human  volunteer  subjects,  it  appeaH^thlt statements 
deceleration  of  less  than  0  2  bears  tolerance  to  abrupt 

the  forward  f«iig  ;oiuion'wit^^fu^^H"“°^^ 

with  reversible  lesions  which  would  be  unuIuany'^Lf^l* 

for  human  volunteers.  (Author)  ^  painful  and  not  recommended 
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Moseley,  J.D.  1961  TO  WHAT  EXTENT  CAN  ANIMALS  INSTEAD  OF  MAN  BE  USED 
IN  IMPACT  TESTING.  (Paper,  Symposium  on  Impact  Acceleration  Stress, 
Brooks  AFB,  Texas,  Nov.  27-29,  1961) 


ABSTRACT:  The  general  use  and  reasons  for  use  of  animal  subjects  in  impact 
testing  are  examined.  The  selection  of  different  species  for  testing  is  discuss¬ 
ed  with  emphasis  on  the  selection  by  body  area  to  be  examined.  The  differences 
in  tolerance  criteria  are  discussed  with  emphasis  on  the  need  for  human  and 
animal  tests  using  performance  decrement  as  added  means  of  assessing  effects. 
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Motobayashi,  F.  and  M.  Oshima  1957  A  METHOD  OF  MEASUREMENT  OF  AVIATION 

FATIGUE  BY  THE  ACCELERATION  LOAD.  (Institute  of  Labour  Science) 

March  1957. 
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Moul,  M.  T.,  A,  A.  Schy  &  J.  L.  Williams  1961  DYNAMIC  STABILITY  AND 
CONTROL  PROBLEMS  OF  PILOTED  REENTRY  FROM  LUNAR  MISSIONS 
(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 
NASA  TN  D  986,  Nov.  1961. 


ABSTRACT:  A  fixed-base  simulator  investigation  was  made  of  stability  and 
control  problems  during  piloted  re-entry  from  lunar  missions.  Re-entries 
were  aiade  within  constraints  of  acceleration  and  skipping,  in  which  the 
pilot  was  given  simulated  navigation  tasks  of  altitude  and  heading  angle 
commands.  Vehicles  considered  included  a  blunt- face,  hlgh-drag  capsule, 
and  a  low-drag  lifting  cone,  each  of  which  had  a  trim  lift-drag  ratio  of 
0.5.  Three-axis  automatic  damping  was  included  and  results  were  presented 
for  various  damper- failure  conditions.  (Tufts) 
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Mowrer,  O.H.  1932  CONCERNING  THE  NORMAL  FUNCTION  OF  THE  VESTIBULAR 

APPARATUS.  Ann.  Otol.,  41:412-421 
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MMwrer,  O.H.  1934  ANALYSIS  OF  EFFECTS  OF  REPEATED  BODILY  ROTATION  WITH  ESPECIAL 
REFERENCE  TO  POSSIBLE  IMPAIRMENT  OF  STATIC  EQUILIBRIUM  Ann,  of  Otol.  43:367- 
386 
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Howrer,  0.  H.  1934  THE  HODIEICATIOH  OF  VESTIBULAR  RYSTAGHDS  BY  MEANS  OF 
REPEAIXD  ELICITATION.  Como .  Pgycho 1 .  Monog .  9(45): 1-48 
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Moirrer,  0.  H.  1934  INFLUENCE  OF  "EXCITEMENT*’  ON  THE  DURATION  OF  POSTROTATIONAL 
NYSTAGMUS.  Arch.  Otolaryng.,  Chicago  19:46-54 
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Mowrer,  O.H.,  1935  SOME  NEGLECTED  FACTORS  WHICH  INFLUENCE  THE  DURATION 

OP  POST -ROTATIONAL  NYSTAGMUS,  Acta  Oto-Laryng.  22:  1-23 
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Mowrer,  0.  H.  1935  THE  NYSTAGMIC  RESPONSE  OF  THE  PIGEON  TO  CONSTANT 
ANGULAR  ACCELERATION  AT  LIMLNAL  AND  SUPRALIMINAL  INTENSITIES. 

J.  Como.  Pevchol.  19:177-193 
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Itotrrer,  0.  H.  1935  THE  ELECTRICAL  RESPONSE  OF  THE  VESTIBULAR  NERVE  DURING 
ADEQUATE  STIMULATION.  Science  81:180-181 
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Mowrer,  0.  H.  1936  ’’MATURATION''  OR  "LEARWING’’  IN  THE  DEVELOPTCNT  OF  VESTIBU¬ 
LAR  AND  OPTOKINETIC  NYSTAGMUS.  J.  Genet.  Pevchol.  48:383-404 
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Mowrer,  0.  H.  1937  THE  INFLUENCE  OF  VISION  DURING  BODILY  ROTATION  UPON 

THE  DURATION  OF  POST -ROTATIONAL  VESTIBULAR  NYSTAGMUS.  Acta  oto-Urraeol 
25:351-364  - 
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Mo««ll,  M.  M.,  &  D.  C.  White  1958  BEHAVIORAL  E7FECTS  OF  WHOLE  BOpY  VIBRATION. 

(Neval  Air  Development  Ctr..  Johnsville,  Pa.)  NADC  MA-5802;  ASTIA  AD-156  470 

28  Jan.  1958 

See  also  J.  Avia.  Med.  29:716-724 

ABSTRACT:  A  study  was  made  of  the  effect  of  whole  body  vibration  on  the  ability 
of  humans  to  read  the  digits  of  an  aircraft  mileage  indicator  and  their  ability 
to  do  a  tracking  task  which  simulated  the  control  of  an  aircraft.  Vertical  sinu¬ 
soidal  vibration  of  frequencies  ranging  between  0  and  50  cycles  per  second  (cps) 
with  amplitudes  of  0.05,  0.1,  and  0.16-inch  double  amplitude  were  used.  It  is 
concluded  that  increasing  the  frequency  of  vibration  above  8  cps  has  an  increas¬ 
ingly  detrimental  effect  on  visual  performance.  This  effect  reaches  a  maxiaum 
between  40  and  50  cps.  The  increase  of  amplitude  of  vibration  from  0.05  to  0.1- 
inch  double  amplitude  has  no  effect  upon  visual  performance.  Therefore,  a  case 
was  made  for  using  frequency  and  amplitude  rather  than  G  as  vibration  coordinates. 
It  is  further  concluded  that  vibration,  within  the  limits  of  the  experiment,  has 
little  effect  upon  tracking  ability.  (AUTHOR) 
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Mueller,  C.  E.  G.  1961  CARDIOVASCULAR  EFFECTS  OF  FORWARD  ACCELERATION. 
In  Bergeret,  P.,  ed.,  Bio-Assay  Techniques  for  Human  Centrifuges  and 
Physiological  Effects  of  Acceleration.  (London,  New  York,  Paris: 
Pergamon  Press,  1961)  AGAPJ)ograph  48.  Pp.  119-129. 


3,717 

Mueller,  D.D.  1962  RELATIVE  MOTION  IN  THE  DOCKING  PHASE  OF  ORBITAL 

RENDEZVOUS  (Aerospace  Med.  Div. ,,  657oth  Aerospace  Medical  Research  Lab., 
.  Wright-Patterson  AFB,  Ohio)  AMRL-TDR-62-124;  Proj,  no.  7184,  Task  no. 
718405;  Dec.  1962; 


ASCTRACT:  The  purpose  of  this  report  is  to  analyze  the  relative  motion  which 
exists  between  an  interceptor  and  target  vehicle  in  the  final  stages  of 
orbital  rendezvous.  Four  distinct  types  of  nearby  parking  orbits  were  defined 
It  was  assumed  that  a  man  wearing  an  extravehicular  suit  and  a  self -maneuvering 
unit  would  exit  the  interceptor  and  traverse  the  remaining,  distance  to  the 
target.  Both  two  impulse  transfers  and  continuous  thrjst,  line-of-sight 
transfers  were  analyzed.  It  was  found  that  the  direction  in  which  the  man 
should  aim  himself  to  make  a  two-impulse  transfer  depends  only  on  the  time  he 
wished  to  consume  in  the  rendezvous  and  does  not  depend  on  the  distance  to  be 
traveled.  Comparisons  of  fuel  consumption  for  the  two-iiopulse  technique  and 
the  line-of-slght  technique  were  made  and  an  optimum  transfer  combining  both 
these  techniques  was  suggested.  The  results  of  this  study  indicate  that 
Corioxis  forces  and  tidal  effects  cannot  be  neglected  even  at  the  relatively 
short  ranges  associated  with  orbital  docking. 
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Mailer,  B.  1956  FLUCT1EDI2INE:  KOMPENDIUM  PER  LUFTFAHRTMEDIZIN  (Aviation 
Medicine:  Compendium  of  Aviation  Medicine) 

(Duaseldoff:  Droste,  1936)  Nordrhein-Weatfalen.  Ministerium  fur  Wirtachaft 
und  Verkehr.  Verkehrsvissenschaf tliche  Veroffentlichungen.  Heft  3A. 


ABSTRACT:  This  monograph  surveys  the  field  of  aviation  medicine  and  is  intended 
for  use  by  medical  students,  students  of  aerotechnology ,  physicians,  engineers, 
and  fliers  interested  in  aeromedical  problems.  The  chapters  deal  with  the 
historical  development  of  aviation  and  aviation  medicine,  high-altitude  flight 
and  Che  effects  of  altitude,  acceleration  and  centrifugal  forces,  motion  sickness, 
sensory  organs  and  sensory  illusions  in  flight,  orientation  as  to  Che  position 
in  space  and  movement,  psychophysiology  of  fliers,  flight  hygiene,  flight 
accidents,  physical  and  psychological  examinations  of  fliers,  flying  fatigue  -- 
symptoms  and  therapy,  and  some  problems  of  space  medicine. 
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Mullin,  C.  S.  Jr.  1953  ACUTE  ANXIETY  REACTION  VS,  ”BLAST  CONCUSSION" 
U.  S.  Armed  Forces  Med.  J.  4:1748-1752. 
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Murcia,  G.  P.  1961  THE  PROGRESSIVE  ACCELERATION -DECELERATION  TEST  IN 
VESTIBULAR  EXPLORATION. 

In  Rev.  Esp.  Otoneuroof tal.  20:410-415,  Nov. -Dec,  1961  (Spain) 
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Murphy,  A.C.  1949  GROUND  SEAT  EJECTION  TEST  ON  XF-90  AIRPLANE 

(Lockheed  Aircraft  Corp. ,  Burbank,  Calif.)  Oct.  1949.  ASTIA  ATI  65300 


ABSTRACT:  Ground  seat  ejection  test  was  conducted  on  an  XF-90  fighter 
airplane,  to  determine  the  suitability  of  the  seat  installation.  The  seat 
attained  a  velocity  of  54  ft/sec  and  an  acceleration  of  13  g's.  It  reached 
a  vertical  height  of  35  ft  above  the  cockpit  and  traveled  a  horizontal 
distance  of  72  ft.  The  seat  was  successfully  caught  in  the.  net,  and  no 
damage  was  sustained  by  the  airplane,  except  over  the  claw  on  the  actu.'itor 
disconnect,  however,  this  did  not  Interfere  with  the  ejection  of  tlie  seat. 
The  catapult  seat  installation  was  found  satisfactory  for  flight. 
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Murphy,  C.  W.  &  R.  A.  Cloghorn  1956  STi;.  3'  ON  ADK:'S’- > 'OirriLA!,  7. 
JET  FLYING 

C«^n.nl.  J.  Btocheui.  Physiol.  34: 534 --54 2. 
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Mur  Vil3sec3,  Toraas  1'953  1^  ASTRONAUT  I  r,A .  QLIE  DEBF.MOS  I'KNS.-'T  A;  i'CA 

POSTBILIDAD  DE  LOS  VlA.IES  FOR  EL  KSPACIO?  (Asti  c:u-,ut  icr. .  VN  it  0>, 
to  Know  Abhut  the  Possibility  of  Voyages  Tliroogh  Spue.') 

Rev.  Obras  Tubllcas  101:  269-279,  June  1953 

AB5TRi\CT:  Survey  of  astronautics,  including  propulsion  of  a  spac,.  ve!;i. 
historical  outline,  fundamental  equations  of  the  rocKet,  the  .spac-:  stot 
and  the  trip  to  the  moon. 
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Mustin,  G.S.  1960  SIMPLIFIED  APPROAQ!  'iO  DESIGNI’X;  .'FlACK  ‘1 

FOR  THE  ROTATIONAL  DROP  TF^T.  (Paper,  28th  Sympos  i  ii:r,  on  Sliok,  Vi. 
and  Associated  Environments,  The  Departmental  and  (;orr,:;e rce  A  iitoi 
Washington,  D.C.,  February  9-11,  1960)  ASTIA  Ai)  2-'-4  857 

ABSTRACT:  Previously  published  papers  on  the  rolat  i  ■ -n,.;!  drop  te:,:  ,ipp., 

be  analyse.s  of  existing  designs  or  require  certain  ur.v/nr i  anl  ed  a:  ninpf.  i 
concerning  distributions  of  accelerations.  No  sat  5  ■;  v  .n  t  ory  de  <;  i ;  i  eT  ' 
to  the  use  of  nonlinear  cushioning  materials  for  rot  .,l  innal  dr<'p  ‘'.ft  . 
ing  has  been  found  in  the  literature.  This  paper  .n  i  .,n  ;  ; 

to  be  useful  in  designing  with  shock  mount  ;  and  coverr.  an  cxttMu.j  ns  o! 
method  to  tangent  elasticity. 
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Myers,  D.A.  1942  CAN  THE  1RTL\N  BODY  KEEP  PACE  W  r;;  Tiii'  AIHf.AVNE? 
California  &  West.  Med.,  56:287-293 


ABSTRACT:  Keen  perception  is  an  cs.sential  f.ictor  in  p  i  1 -m -u  • ,  os:" 

perception  of  the  surroundings  and  the  env  i  ron:  (‘nr ,  rs  '..>.,11  t!o  .I’oii; 
to  estimate  quickly  all  situations,  including  those  of  i  pprox  i!:,i !  .  .ilt  ;> 
of  the  airplane,  character  of  the  terrain,  direction  of  tin'  wind,  :  to. 

Some  of  the  most  important  maintenance  prohlems  whicl;  .tivial.tun  mo.siciio 
to  deal  with  are:  oxygen  and  altitude  flying;  altittido  sickness;  tlacf-ir 
out;  effect  of  glare,  cold,  heat  and  light;  effects  of  fiig.ht  o-n  'se  e  • 
bends  or  decompression  sickness;  aerial  equilibrium  and  spatial  ,u  iont,',: 
(blind  flying);  aero-embolism  and  anoxia. 


Dcrln^t  altitude  flights  the  nitrugen  In  t ',<■  blood  Is  given  off  In  the  lungs, 
and  that  In  the  tissues ' begins  to  enter  the  blood  stream.  If  the  as'ent  Is 
fart,  nitrogen  bubbles  form  in  the  blood  and  tissues.  If  the  tissues  have 
a  high  lat  content  and  poor  biood  supply,  they  become  favorable  sites  for 
bubble  formation.  Nitrogen  bubbles  have  been  shown  In  the  spinal  fluid  at 
18,000  feet ;  and  In  the  blood  and  tissues.  Sulfathlazole  was  used  orally 
and  locally  in  large  doses.  The  tiny  particles  of  rock,  sand,  carbon  or 
gunpowder  remaining  on  the  cornea  after  removal  of  larger  fragments  will 
usually  disappear  within  a  couple  of  days  with  little  or  no  loss  of  vision 
following  application  of  atropine  and  a  5  per  cent  sulfathlazole  ointment  In  a 
white  petrolatum  base.  The  American  Optical  Malingering  apparatus  was  found 
best  for  detection  of  malingerers.  Various  methods  of  testing  malingerers 
and  hysteric  subjects  are  discussed. 


ACCELEr'ATION 
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N«k,  A.  1%6  THE  FIST  LAND  ■  AIRPLANE  CATAPULT  K1  12  (GENEl  ALLUFiZEUGMEISTER 
FIB -6  BERLIN -ADLERSHOF  DIE  FIST-LANDFLUGZEUGSCHLEUDER  K1  12) 

ABSTRACT:  A  description  is  given  of  the  Fist  mobile  airplane  catapult.  It  is 
sued  for  assist  take-off  of  heavily  loaded  airplanes,  and  take-ofi  on  short  and 
soft  runways.  It  supplies  additional  required  acceleration  forces  which  ordi¬ 
narily  cannot  be  supplied  by  propeller  thrust.  The  catapult  consists  of  a  main 
and  an  auxilliary  unit  .  The  main  unit  accelerates  the  airplane  by  means  of  a 
■'brake  cable'  and  detaches  it  from  the  airplane  after  completed  acceleration. 
Operation  of  the  catapult  is  explained  in  detail. 
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Nadel,  A.  B.  1958  HUMAN  FACTORS  REQUIREMENTS  OF  A  MAP.  cU  SPACE  VEHICLE. 

(General  Electric  Co.,  Santa  Barbara,  Calif.)  Rept.  RM  58TKr  10,  Apit.  1958 

ABSTRACT:  This  report  presents  an  analysis  of  human  factors  quirements  of  a 

manned  space  vehicle  in  light  of  present  knowledge.  One  section  deals  with  the 
physical  environment  of  the  operator,  covering  the  effects  of  physical  stimuli 
from  space  external  to  the  craft,  their  possible  effects  on  the  operator  and 
protective  measures  needed.  Another  section  is  concerned  prlm.irily  with  inputs 
from  space  received  via  the  sensory  syst.em  of  the  operator.  Phenomena  appre¬ 
hended  through  the  perceptual  system  are  described  together  with  their  possible 
effects  and  practices  recommended  to  avo<H  undesirable  effects  The  infois-ition 
processing  function  (information  items  needed,  displays,  and  display-control 
relations)  is  discussed  at  length. 
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Nadel,  A.  B.  1959  SUPPORTING  MAN  IN  SPACE:  1970-1975 

(General  Electric  Co.,  Santa  Barbara,  Calif.)  RM  59  TMP-85,  30  Nov.  1959 


ABSTRACT:  This  report  discusses  progress  in  space  technology  that  is  expected 
to  take  place  by  1970  and  anticipates  several  bold  adventures  ii.vo  apace  during 


the  period  1970-  1975,  s  ich  as  successful  trips  to  the  n»  on  and  the  beRinniniy 
of  Interplanetary  travel  (Mars,  Venus,  etc.).  Needed  requirements  and  capabi¬ 
lities  for  such  accomplishments  are  discu.ssed  in  the  following  areas;  1)  the 
physical  envircnment  -  atmosphere,  gravitational  forces  (acceleration  and  zero 
g) ,  temperature,  and  radiation;  and  2)  acoustic  noise  and  vibraclon. 


3,/?9  '  . 

Nagoya  U.  Research  Inst,  of  Environmental  Medicine  1962  ANNUAL  REPORT,  1%2 
(Nagoya  1).  Research  Institute  of  Environmental  Medicine,  Japan) 

In  Japanese. 

ABSTRACT;  Contents  include: 

1.  "Annual  Review  of  Progress  In  the  Aeromedical  Department"  Fushlro 

Motobavashi,  p.  1-2 

2.  "Preliminary  Study  ou  the  Biological  Phenomena  In  Rocket  Flight"  Shigeru 

Ando  and  Sadaharu  Takagi ,  P.  2-4 

3.  "How  la  the  Mento-Physical  Condition  Measured?  (1.  Preliminary  Study)" 

Foshiro  Motobayashi ,  Sukeo  Sugimoto,  Tamotsu  Somiya,  and  Sadaharu  Takagi, 
p.  5-12. 

4.  "Neuroglial  Response  and  a  Theory  tP  Neuroglialneuronal  Interaction" 

Genyo  Mitaral,  p.  12-17. 

5.  "Adlent  Reaction  Potential  and  Abient  Reaction  Potential  as  a  Function  of 

the  Fistence  (From  the  Object  (3)  Tamotsu  Somiya,  P,  17-21. 

6.  "Experimental  and  Theoretical  Studies  on  Behavior  in  Space"  Tamotsu  Scmiy^ 

p.  21-31. 
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Napier,  A.  1963  SUPERSONIC  SCARECROW.  AFTER  SOLVING  THE  "RAILBIRD" 

PROBLEM,  ROCKET  SLED  ZIPS  ON  AT  3,753  MPH . 

Nations  1  Observer  2(36):8,  9  Sept.  1963. 


ABSTRACT:  The  fastest  known  earth-bound  vehicle  is  the  spike-nosed  rocket 
sled  used  on  the  long  track  (35,000)  at  Holloman  AFE,  New  Mexico,  which  has 
hit  a  peak  velocity  of  3,753  mph .  (over  mach's).  This  was  partly  possible 
because  a  solution  to  the  5  year-old  "railbird  problem'  was  und.  A  "bird 
bouncer"  sled  is  now  run  along  the  track  60  feet  ahead  of  the  test  sled  on 
runs  to  clear  birds  from  the  acceleration  track.  (CARI) 
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Napiar,  D.  &  Son  n.d.  INSTRUCTIONS  FOR  OPERA-nNG  AND  MAINTAINING  THE  NAPIER 
100  g  CENTRIFUGE  (Gt.  Brit.)  ASTIA  AD-40  785 


National  Aeroiiautics  and  Space  Administration  1962  RESULTS  OP  THE 

SECOND  UNITED  STATES  MANNED  ORBITAL  SPACE  FLiUH''  (National 
Aeronaotica  and  Space  Administration,  Washington,  D.  C.) 

NASA  SP-6 


ABSTRACT:  This  document  presents  the  results  of  the  second  United  States 
mannod  orbital  space  flight  conducted  on  May  24,  1962.  The  performance  dis¬ 
cussions  of  the  spacecraft  and  launch  systems,  the  modified  mercury  network, 
mission  support  personnel,  and  the  astronaut,  together  with  analyses  of 
observed  space  phenomena  and  the  medical  aspects  of  the  mission,  from  a 
continuation  of  the  information  previously  published  for  the  United  States 
manned  orbital  Plight,  conducted  on  February  20,  1962,  and  the  two  manned 
suborbltal  space  flights. 
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NATIONAL  RESEARCH  COUNCIL,  Washington,  D.C.  See  U.S.  National  Research 
Council 
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National  P-.tuarch  Council  of  Canada  19'.2  PROCEEDINGS  OF  THE  FOURTH  MEETING 

OF  THE  SUB -COMMITTEE  ON  SEASICKNESS  OF  THE  SUB -COMMITTEE  ON  NAVAL  MEDICAL 
RESEARCH  OF  THE  ASSOCIATE  COMMITTEE  ON  MEDICAL  RESEARCH,  27  NOV.  1942. 
(National  Research  Council  of  Canada) 
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NaMonal  Research  Council  of  Canada,  Ottawa  1944  PROCEEDINGS  OF  THE  13TH 

MEETING  OF  THE  ASSOCIATE  COMMITTEE  ON  AVIATION  MEDICAL  RESEARCH,  (National 
Research  Council  of  Canada,  Ottawa,  25  Feb,  1944) 
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National  Research  Council,  Canada  1944  PROCEEDINGS  OF  THE  14TH  MEETING  OP 
THE  ASSOCIATE  COMMITTEE  ON  AVIATION  MEDICAL  RESEARCH  (National  Research 
Council,  Canada)  29  Sept,  1944 
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on*l  Research  Council  19AA  MEMORANDUM  ON  TEMPORARY  DUTY  OF  W/CW.R. 
FRANKii  TO  SUB -COMMITTEE  ON  ACCELERATION  OP  THE  ITNITED  STATES  NATIONAL 
RESEARCH  COUNCIL  MAYO  AERO  MEDICaL  UNIT,  ROoiESlER,  MINNESOTA. 

(Hitl  ui«l  Pnn'sr  ■  ll,  C4Urttl<t)  Report  #  C-2681,  23  February  1944 


^•'^ftACl:  This  liaison  report  covers  the  meeting  of  the  above  Sub-Comalctee. 
I\ie  recent  medical  researches' on  acceleration  are  reviewed. 
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Navarrane,  P.  1956  LE  MAL  DES  TRANSPORTS  (TRAVEL  SICKNESS) 

Revue  du  praticien  (Paris)  6( 1 9) : 2095-2104 ,  1  July  1955 

ABSTRACT:  A  general  discussion  is  presented  of  motion  sickness  with  emphasis  on 

its  etiology  and  pathogenesis,  clinical  aspects,  and  susceptibility  of  persons. 
Preventive  measures  considered  in  during  airplane  flight  include  the  use  of  the 
seat  belt  in  turbulent  weather,  use  of  ear  plugs  to  elimiiate  vibrations,  and  the 
use  of  dark  glasses.  Chemical  measures  used  in  prevention  and  therapy  include  cen 
tra I  nervous  system  depressants  (barbiturates);  parasympathicolyt ics  (belladonna 
and  hyosciamine  alkaloids);  synthetic  antihistaminics  (dramamine,  nautamine),  or 
chlorprotnazine .  The  following  measures  are  recommended  for  persons  susceptible  to 
notion  sickness  during  airplane  flight:  chlorpromazine  or  antihistaminics  prior  to 
departure  and  use  of  bel ladenaldexamphetamine  suppository  at  the  first  symptom. 
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Hnyler,  J.L.  1932  THE  EFFECT  OF  ACCELERATIONS  ON  HUMAN  BEINGS. 
Roy.  Aero  Soc.  36:251 
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Naylor,  J.L.  1932  MAN'S  ABILITY  TO  WITHSTAND  HIGH  ACCELERATIONS  STUDIED. 
Aatronautlca .  pp.  6-7.  20  June,  1932. 


3,741 

Naal,  B.  1926  VISUAL  LOCALIZATION  OF  THE  VERTICAL  Amer.  J.  Paychol..  37:287 


Hebiker,  F.R.  1961  FEASIBILITY  STUDY  OF  AN  INFLATABLE  TYPE  STABILIZATION 
AND  DECELERATION  SYSTEM  FOR  KIGH-ALTITUDE  AND  HIGH-SPEED  RECOVERY. 
(Goodyear  Aircraft  Corp. ,  Akron,  Ohio)  WADD  TR  60-182,  jec.  1961. 

ASTIA  AD  272  75A. 


ABSTRACT;  On  the  basis  of  the  theoretical  and  experimental  wind  tunnel  test 
data  obtained,  it  was  concluded  th-it  an  inflatable  sphere  is  a  practicable 
stabilization  and  deceleration  system  for  initial  recovery  from  high-altitude, 
high-speed  flight  regimes  (up  co  Mach  4.0  at  200,000  feet).  Inflatable  spheres 
tested  were  fabricated  utilizing  standard  manufacturing  method  i  and  readily 
available  materials.  The  recovery  system  tested  exhibited  considerable 
potential  as  an  initial  stabilization  and  deceleration  recovery  system  for  a 
disoriented  or  tumbling  high-altitude,  high-speed  payload.  Included  are 
theoretical  and  wind  tunnel  test  data  on  the  effects  of  various  shaped  primary 
bodies  on  a  secondary  ppherlcal  body  at  various  trailing  distances.  Also 
included  is  a  limited  amount  of  experimental  data  on  flight  testing  of  a  full- 
scale  operational  unit.  (Author) 


3,743 

Neely,  S.E.,  &  R.H.  Shannon  1958  VERTEBRAL  FRACTURES  IN  SURVIVORS  OF 
MILITARY  AIRCRAFT  ACCIDENTS.  J.  Aviation  Med.  29(10) : 750-753 ,  Oct.  1958. 

SUMMARY:  Vertebral  fractures  are  a  significant  problem  in  the  medical  manage¬ 
ment  ot  aircratt  accident  survivors.  The  responsible  medical  officer  should  be 
prepared  to  recognize  and  handle  this  type  of  injury.  Because  the  rate  of  these 
injuries  is  Increasing,  improved  methods  of  restraint  and  protection  for  the 
vertebral  column  must  be  found.  .  The  most  frequent  type  of  major  non-fatal  in¬ 
jury,  vertebral  fracture,  was  examined  and  analyzed  in  terms  of  the  role  seats 
end  seat  cushions  play  and  in  terms  of  the  force  factors  involved.  Suggestions 
for  counteracting  the  apparent  causes  of  vertebral  injury  are  set  forth. 


Neely,  S.  E.,  et  al.  1960  INJURY  AND  FATALITY  USAF  AIRCRAFT  ACCIDENTS 

(Directorate  -  Flight  Safety  and  Missile  Safety  Research)  Rept .  M-3'60, 
March  1960 
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Nefedov,  P.  1960  THE  PRIDE  OF  THE  20TH  CENTURY 
Ixvestiya  P.  1;  24  August  1961 
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Neiivander,  R.S.  &  H.T.  Armstrong  1947  MOTION  ASPECTS  OF  FLIGHT  STIMULATION 
^Ink  Aviation  Devices,  Inc.,  Binghamton,  New  York)  Eng.  Rept.  No.  164.233 
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Nelson,  D.M.  1957  A  MEANS  OF  OBTAINING  HIGH  ACCELERATION  AT  A  LOW  RATE 
OF  INCPJEASB  IN  TRACK  TESTS  WITH  EXISTING  SOLID- PROPELLANT  MOTORS. 

(Naval  Ordnance  Test  Station,  China  Lake,  Calif.)  NAVORD  Report  5561, 

1  June  1957.  ASTIA  AD  140  402 


ABSTRACT:  A  technique  for  obtaining  high  acceleration  with  low  acceleration 
rates  In  track  testing,  using  ivailable  solid-propellant  rocket  motors.  Is 
described.  The  technique  consists  of  mounting  motors  having  differing  thrust 
characteristics  in  opposite  directions  on  a  test  sled  and  then  firing  the 
'  motors  at  certain  intervals  so  that  the  additive  effect  of  their  thrust 
produces  the  desired  acceleration  and  acceleration  rate.  A  comparison  of 
theoretically  predicted  and  actual  sled  performance  for  a  SNORT  misAile- 
component  test  using  this  technique  is  made.  (Authot) 
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Nelson,  S.R.C.  1948  EJECTION  OF  PILOTS  FROM  AIRCRAFT 

In  Marcus,  Henri  et  al.  Shock  ^  Vibration  Bulletin  No.  7,  Naval  Research 
Rept.  No.  S-3229,  Pp.  47-58,  ASTIA  ATI  75  153 


ABSTRACT:  Tolerance  to  vertical  accelerations  and  resistance  of  the  body  to 
forces  of  certain  durations  are  discussed.  Observations  are  made  on  the  effects 
of  air  blast  upon  the  body.  Safety  harness  and  related  automatic  devices  are 
described.  The  problems  of  installing  the  gear  in  aircraft  and  educating  the 
pllobb  In  the  use  of  the  equipments  arc  outlined. 
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Ne-ib-rt,  H.K.P.  1954  NOTES  ON  THE  RESPONSE  OF  A  LINEAR  VTBRATICN  SYSTEM  TO 
1.MPACT  LOADING  (Royal  Aircraft  Establishment,  Ct.  Brit.)  March  1954,  ASTIA 
AD- 31  376 

ABSTRACT:  "In  the  course  of  investigations  Into  the  effect  of  Impact  loading 
the  general  equations  for  deflection,  velocity  and  acceleration  of  a  linear 
system  of  one  degree  of  freedom  with  velocity  damping  have  been  derived  for  a 
case  of  a  mass  being  dropped  onto  a  spring  (with  negligible  mass).  Response 
curves  are  plotted  and  discussed  for  two  Idealized  cases  of  aircraft  landing. 


and  for  a  drop  table  test.  The  possible  errors  for  a  proposed  integrating 
touch-dovn  velocity  meter  are  discussed.  Frequency  spectra  for  three  typical 
Impact  curves  have  been  computed,  and  the  error  introduced  when  measuring  tie 
impact  with  an  accelerometer  of  inadequate  frequency  response  is  discussed." 
(RAE  summary) 
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Neubert,  H.  K.  P. ,  6i  R.  W.  Corhin  1954  A  NEW  BARIUM  TITANATE  ACCELERATION 
TRANSDUCER  OF  A  HIGW  SENSITIVITY.  (Royal  Aircraft  Establishment,  Great 
Britain)  TN  No.  INSTN .  147,  Dec.  19^4 


ABSTRACT:  A  general  purpose  barium  titanate  acceleration  transducer  has  been 
designed  and  two  prototypes  have  been  tested  for  their  sensitivity,  linearity 
and  frequency  response.  Errors  due  to  transverse  acceleration  and  temperature 
are  discussed.  Its  output  voltage  is  comparable  with  that  of  vibration  trans¬ 
ducers  of  the  moving  coll  type  and  with  acceleration  transducers  of  -he  unbonded 
strain  gauge  type,  but  it  covers  a  wider  field  than  any  of  these  in  range  as 
well  as  in  frequency. 
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Neuklrch,  F.  1937  EINE  VERSUCHSPERSON  MIT  AUSGESPROCllENEN  ANDERUNGEN  DES 

KREISLAUFES  BE!  STELLUNGSWECHSEL  (A  Test  Subject  with  Pronounced  Changes 
In  the  Circulation  During  Change  of  Position) 

Skandinavisches  Archiv  fur  Physiologie  (Berlin)  77:  60-62 
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Heianan,  H,  Aug.  1956  AT  THE  AEROMEDICAL  SECTION  OF  THE  LEARNED  MEDICAL  COUNCIL 
ATTACHED  TO  THE  CHIEF  OF  THE  MAIN  MILITARY  ADMINISTRATION.  (AF  Technical 
Translation,  AFOIN,  Rept.  AF  1019403,  13  Aug.  1956) 
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Ne«jmann,  H.  L.,  J.  F.  Hegenwald,  Jr.,  &  W.  R.  Santschi  1'162  HUMAN  SUBJECT 
GROUND  AND  WATER  IMPACT  TESTS  OF  THE  XB-70  ESCAPE  CAPSULE.  (Paper,  33rd 
Annual  Meeting  of  the  Aerospace  Medical  Assoc.,  9-12  Apr.  1962,  Atlantic 
City,  N.  J.) 


ABSTRACT:  A  testing  program  was  accomplished  to  vaTidate  the  perfornahce  of  the 
capsule  during  ground  and  water  impact.  Tri-axial  acceleration  histories  were 


-  1,141 


obtained  for  capsule  seat  structures  and  for  tbe  head  and  chest  of  both  anthropo¬ 
metric  dummy  and  human  subjects  under  conditions  simulating  de8'‘gn  parachute  des¬ 
cent  velocities.  The  engineering  aspects  of  the  Impact  attenuation  system  are 
described  briefly  as  well  as  test  methodology  and  facilltl'  Physiological 
responses  to  the  Impacts  are  discussed  and  acceleration  and  photographic  data  of 
dummy  and  human  subjects  are  correlated.  (J .  Aerospace  Medicine  33(3); 366, 

Mar.  1962) 
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Neustater,  W.L.  1946  WHAT  IS  A  "BLACKOOT" 7  A  STUDY  OP  FIFTY  CASES. 
J,  Roy.  Army  M.  Corps  85; 139-142 


ABSTRACT:  Of  the  50  cases  examined,  25  described  a  loss  of  consciousness. 

16  a  blacking  out  of  the  visual  field  with  no  loss  of  consciousness  or  hearing 
and  9  are  described  ’  erious  oymptoms  to  which  the  term  did  not  apply.  It  is 
stated  that  45  of  the  5C  cases  showed  a  history  of  psycho-neurosis. 
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Newbauer,  J.  1959  TRAINING  AK  ASTRONAUT. 
Astronautica .  Sept.  1959.  Pp.  31 


ABSTRACT:  This  article  is  a  t*  I-  w  .  i  •ihedula  matKalned  by  the  seven 

Project  Mercury  astronauts  st  I  a»  .  !  <  y  Research  Centex  prersratlon  for  the 
first  man-ln-space  flight. 
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1,  H  E.,  Jr.  1952  CHARACTF^ TU'S  >1  THE  HIGH-ALTITUDE 
RESEARCH  TOOL.  In  White,  C .  S  O  o.  Benson,  Jr.,  eds  .  , 

of  the  Upper  Atnysphet  A_g^udY  of  the  Aeropaus_e 
H .  Hex.;  Uni v .  of  New  Mexico  Press,  1952)  pp .  405-411 


ROCKET  AS  A 
Physics  and 
(Albuquerque , 
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Newell,  H.  E.,  Jr.  1959  U.S.,  RUSSIAN  SPACE  EFFORTS  COMPARED 

Aviation  Week  71:36,  37,  41  ,  43,  47,  49-50.,  Dec.  1959 


ABSTRACT:  Both  the  US.,  and  Soviet  satellites  and  space  probes  have  produced 

valuable  scientific  results.  Some  spectacular  discoveries  and  achievements  are 


•hovn  In  table  form.  In  addition  to  the  more  spectacular  output ,• satellite  and 
space*probe  flights  are  turning  out  a  steady  flow  of  In  format '.on  and  results 
that  build  up  gradually  an  Impressive  advancement  of  mankind's  knowledge  of  the 
earth  and  outer  space.  This  review  relates  the  Impression  that  U.  S.  and  USSR 
eclehtlsts  are  at  about  equal  stages  of  advancement. 
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Newell,  H.  E.  1963  A  WORLD  IN  SPACE 

(National  Aeronautics  and  Space  Administration,  Washington,  D.  C.) 
NASA  AL-B-2-63;  NC3-13744;  Feb.  1963 


ABSTRACT:  The  following  areas  of  space  exploration'  are  discussed:  geophysics, 
astronomy,  cosmology,  extraterrestrial  life,  manned  space  flight,  space  engineer 
ing,  space  environment,  measuretae'..£  of  space  phenomena,  and  space  phenomena  cn 
earth.  (NASA) 
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Newton,  J.  A.  1951  THE  HUMAN  FACTOR  IN  AIRCRAFT  ACCIDENTS. 

J.  Royal  Aeronautical  Society  55(482) : 110- 115 ,  Feb.  1951 

ABSTRACT:  It  has  been  claimed  that  flying  accidents  are  Inevitable  due  to 
the  necessary  reliance  on  the  skUI,  judgment,  memory,  and  physical  and 
psychological  conditions  of  the  human  being.  Since  hunmn  error  in  aircraft 
operation  Is  less  likely  to  be  reduced  by  improving  the  hum  •  being  than 
by  simplifying  the  task  given  him,  efforts  to  reduce  accldeni-S  by  providing 
better  personnel  and  training  have  not  produced  an  appreciable  result.  Too 
high  a  dependence  has  been  placed  on  the  Infallibility  of  the  human  organism 
in  every  aspect  of  aerial  operation.  Everyone  In  aviation  should  realize 
the  limits  to  which  man  can  be  subjected. 

Most  pilots  go  through  four  stages  In  their  pilot  careers.  In  the  first, 
flying  is  exciting  and  glamorous,  bringing  a  sense  of  power  which  nay  lead 
the  pilot  to  take  undue  risks  unknowingly.  At  this  time  his  mind  can  be 
molded  in  the  wise  use  of  his  powers  The  second  stage  (reached  usually 
after  two  to  four  years  of  experience)  may  occur  gradually  or  abruptly;  the 
newness  has  worn  ofl,  and  the  pilot  has  learned  the  structural,  mechanical 
and  performance  limitations  of  his  plane  and  appreciates  the  hazards  of 
flying.  After  about  ten  years,  the  third  psychological  stage  is  reached, 
characterized  by  gradual  increase  In  conservatism.  Sustained  stresses  at 
work  or  at  home  may  have  produced  a  marked  apprehension  towards  his  occupation. 
This  occasions  one  of  the  most  critical  situations  In  the  career  of  an 
airman-- the  conflict  between  necessity  (to  earn  a  living  by  flying)  and  fear 
(of  flying)  creates  a  tension.  The  fourth  stage  is  not  usually  reached 
until  the  late  thirties  when  the  airman  has  successfully  passed  through  the 
preceding  stages  and  has  acquired  that,  conservatism  resulting  from  increased 
age  and  sagacity. 


In  selecting  flying  personnel,  It  Is  still  hard  to  detect  every  case  of 
Imbalance,  nor  will  careful  initial  selection  entirely  eliminate  possible 
later  deterioration. 

Accidents  directly  attributed  to  human  error  are  normally  classed  as:  (1) 
Errors  of  Judgmei^t,  (2)  poor  technique,  (3)  disobedience  of  orders,  (4)care- 
lessness,  (5)  negligence.  These  main  causes  result  from  lack  of  experience 
(perhaps  the  main  cause  of  accidencs),  poor  physical  condition  or  the 
presence  of  physical  defects,  the  psychological  condition  of  the  airman  at 
the  time,  or  poor  reaction.  Temperament  and  habit  play  a  big  role  in 
accident  frequency.  (Journal  of  Aviation  Medicine  23(1): 89,  Feb.  1952) 
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Newton,  John  M.  1959  TRAINING  EFFECTIVENESS  AS  A  FUNCTION  OF  SIMULATOR 
COMPLEXITY 

(U.S.  Naval  Training  Device  Center,  Port  Washington,  New  York)  Technical 
Report:  NAVTRADEVCEN  45 v  1  ASTIA  AD  230  996 

ABSTRACT:  The  purpose  of  this  study  was  to  comp.^^e  the  effectiveness  of 
training  devices  having  various  degrees  of  simulation  of  an  operation  task. 

The  task  selected  for  study  was  one-man  control  in  course  and  depth  ot  a  high¬ 
speed  submarine.  The  performance  of  depth  c^ianging  only,  course  changing  only 
and  simultaneous  depth  and  course  changing  w^re  measured  on  submarine  steering 
and  diving  trainers.  Although  there  were  noj significant  differences  among  the 
proficiency  scores  obtained  under  the  5  condjltions,  the  general  trend  is  for  the 
mean  scores  to  be  ranked  in  order  of  simulator  complexity.  Thus,  scores  of  the 
subjects  trained  on  the  same  simulator  on  wh^ch  they  were  tested  were  consistentlj^ 
higher;  subjects  trained  on  the  PACE  computej’  were  second,  followed  by  those 
trained  with  the  20-amplifler  Donner  cemputef,  18-ampllfier  Donner  computer  with 
motion  in  tilt-table  and  the  18-amplifier  Dopner  computer  with  no  motion  in  the 
tilt-table.  For  training  device  design,  this  study  provides  valuable  Information 
on  the  degree  to  which  an  operational  situation  can  be  simulated  for  effective 
training  to  occur.  The  results  of  this  study  indicate  that  the  submarine 
equations  of  motion  can  be  satisfactorily  ap;^oxlraated  by  an  analog  computer 
program  employing  either  18  or  20  ampliflersj  However,  In  view  of  the  Increase 
in  effectiveness  at  relatively  siaall  Increase  In  cost,  the  ZO-ampllfler  trainer 
la  recommended.  I 
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New  York  Academy  of  Sciences  1958  SYMPOSIUPi  ON  MAN  IN  SPACE:  A  TOOL  AND 

PROGRAM  FOR  THE  STUDY  OF  SOCIAL  CHANGE. |  Ann.  N.Y.  vcad.  Sci.  72:167-214 


CONTENTS:  i 

Michael,  D.N  Man  In  Space:  a  tool  and | Program  for  the  study  of  social 
changes  | 

Lasswell,  H.D.  Men  in  space  | 

Frank,  L.K.  Cultural  implications  of  mAn  In  space 
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Rlchols,  G.  1''54  DYNAMIC  RESPONSE  OF  RESTRAINED  SUBJECT  DURIM3  ABRUPT 
DECELERATION.  (Northrop  Aircraft  Inc.,  Hawthorne,  Calif.) 

Kept.  No.  NAI-54-585 


ABSTRACT;  The  tolerance  of  the  human  body  to  the  forces,  external  and 
Internal,  encountered  during  periods  of  abrupt  deceleration  has  become  a 
factor  of  considerable  Importance  In  modem  aviation.  Vfhen  a  decelerating 
force  Is  applied  to  the  supporting  vehicle,  the  subject  Is  exposed  to  a 
realistic  condition  of  abrupt  deceleration.  The  G-time  pattern  of  force 
applied  to  the  supporting  test  vehicle  can  be  controlled  within  limitations 
of  the  test  facility.  The  G-time  pattern  encountered  by  a  restrained 
subject,  however,  is  a  dependent  complex  funct Ion-- -the  dynamic  response  of 
the  combined  subject  restraint  system  to  the  basic  forcing  function  (G-tlme 
pattern)  applied  to  the  supporting  vehicle.  The  object  of  this  study  Is  to 
Indicate  the  relationship  of  the  many  variables  involved  In  the  action  and 
to  determine,  for  given  b^lc  forcing  functions,  the  effect  that  varying  the 
characteristics  of  varlous>l<ements  of  the  system  has  upon  the  response  force 
patterns  Imposed  upon  the  restrained  subject. 
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,  «  T  1C)S7  CHANGES  IN  AIRCRAFT  SIMULATION  FOR  HUMAN  CENTRIFUGE  (Na^l 

Penn.ylv.nla)  NADC  Technical  Note  57-44.0^, 

30  July  1957 


3,764 

Nlcoll,  N.R.  1954  DESIGN  OF  THE  LIFE  COMPARTMENT  NECESSARY  FOR  SPACE  TRAVEL 
Brit.  Interplan.  Soc .  J.  13:277-282,  Sept.  1954 

ABSTRACT:  The  composition  of  the  life  compartment  of  a  spaceship  Is  dealt 
with  and  an  overall  we  ght  of  under  one  ton  la  developed  as  being  realistic. 
The  compartment  1.  of  double-wall  construction,  containing  equipment  for 
atmosphere  control,  variations  In  g  and  other  necessities  for  the  survival  of 
a  crew  of  thirteen  for  15  days. 
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B  w  1QA1  CRAVl'fY  AND  ITS  REPERCUSSIONS  ON  MAN.  STUDY  OP  ITS 
"^•‘°p5?il0L0GICAi  ACTION^S  ^msSAL  MAN"  FOR  THE  PURPOSE  OF  UNDERSTAND¬ 
ING  ITS  ACTION  ON  "PLANETARY  MAN". 

In  Bnl.  Cons.  Gen.  Coleg.  Med.  Bsp.  24:11-32,  April  1961  (Spain) 
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Nikolaev,  A.G.  &  P.R.  Popovich  1962  MY  ZHIH  1  RABOTALI  V  KOSMOSE 

(We  Lived  and  Worked  In  Space)  Prlroda  (Moskva),  (9):10-16,  Sept.  1%2 


ABSTRACT:  The  authors  relate  their  experiences  on  the  orbital  flights  of 
Vo8tok-3  and  Vostok-4.  While  In  flight,  they  did  not  experience  vestibular 
disturbances,  lack  of  appetite,  or  insomnia.  No  unpleasant  sensations  resulted 
when  moving  In  the  cabin.  They  regard  a  six-hour  sleep  as  adequate.  Psycholo¬ 
gically  the  moat  unpleasant  moment  during  the  flight  was  the  re-entry.  In  the 
opinion  of  both  cosmonauts,  a  prolonged  space  flight  does  not  Impair  the 
physical  capacity  of  the  human  organism.  (Aerospace  Med.  34(8) :769;  Aug.  1963) 
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Nlkolayev,  A.  1960  ASTRONAUTS  ARE  DONNING  HELMETS 
Sovetskaya  Rosslya  (Moscow)  P.  4;  19  May  I960. 


ABSTRACT:  This  article  deals  with  the  medical  and  biological  problems  which 
must  yet  be  solved  before  a  human  astronaut  can  be  sent  into  interplanetary 
space.  The  principle  factor  which  adversely  affects  the  organisms  of  humans 
and  animals  at  high  altitudes  is  oxygen  insufficiency.  Another  problem  is  great 
acceleration  during  take-off.  Acceleration  seriously  affects  blood  circulation 
unless  the  passenger  is  wearing  an  anCi-G  suit.  Weightlessness  is  the  third 
important  problem  that  will  be  encountered  beyond  the  earth's  gravitational 
pull.  Absence  of  gravitational  pull  is  beneficial  to  the  heart.  Respiration 
and  the  function  of  the  gastrointestinal  tract  change  substantially  in  outer 
space.  Disruption  In  muscular  coordination  and  disorientation  have  been  noted 
during  the  period  of  weightl sssness .  Supplying  the  crew  of  a  space  vehicle 
with  food  and  water  is  a  difficult  problem.  (CARI) 
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Nikolaye\,  A.  1960  ASTRONAUTS  PUT  ON  SPACE  SUITS 
Sovetakaya  Rosslya  ?.  4;  19  May  1960. 
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Novikov,  K.  &  B.  Shchandronov  1960  ALTITUDE  IS  450  km 
Sovetskaya  Rosslya  P.  4;  20  May  1960. 
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Niven,  J.l.  and  Grayblel,  A.  1953  DIRECTIONAL  SENSITIVITY  OP  SNMICIRCULAE 
CANALS  FOLLOWING  UNILATERAL  LABYRINTHECTOMY  IN  MAN. 

2.  AppI  Physiol.  6 (6); 3 79-386 


ABSTRACT:  It  has  been  established  that  angular  acceleration  is  a  sufficient 
stimulus  for  the  semicircular  canals.  Another  problem,  that  of  whether  a 
given  semicircular  canal  may  respond  to  rotation  in  either  direction  in  its 
own  plane,  has  not  been  answered  ^s  satisfactorily.  One  school  of  thought 
holds  that  response  is  unilateral,  in  the  direction  of  rotation.  The  other 
holds  that  there  is  a  two-way  response  in  a  given  canal,  depend  ng  on  the 
direction  of  rotation. 


In  this  study,  to  find  the  responses  in  humans,  tests  of  the  duration  of  oculo- 
gyxol  illusion  were  made  in  patients  who  had  had  one  labyrinth  removed.  Periods 
to  twenty-nine  mr>nths  had  elapsed  between  the  operation  and  these  ex¬ 
periments.  The  patients  were  exposed  tc  clockwise  and  counterc’ ockwlse  rotations 
at  speeds  of  1  to  10  rpn.  The  duration  of  the  oculogyrol  illusion  and  of  sensa¬ 
tions  of  apparent  bodily  rotation  after  motion  was  stopped  were  used  as  indicants 
of  vestibular  functions.  Contrary  to  expectation,  no  consistent  differences  were 
found  in  durations  following  rotation  in  both  directions. 


The  theory  of  unidirectional  sensitivity  has  been  generally  attributed  to 
Ewald's  Law).  He  stated  that  the  horizontal  semicircular  canal  Is  maximally 
stimulated  by  an  ampullopetal  flow  of  the  <  idclymph  causing  nystagmus  toward 
the  side  of  the  maximally  stimulated  canal,  < nd  minimally  stimulated  by  ampullo- 
fugal  flow  causing  nystagmus  to  the  oppostie  side.  Actually,  the  findings  in 
this  sti^y  seem  to  support  a  didirectional  sensitivity  Although  with  a  bias  in 
favor  of  a  particular  direction.  The  phrase  "directional  preponderance"  as  used 
by  SOBS  workers  would  be  preferable. 
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Niven,  J 
UNI 
Tla 


.  I.,  A,  A.  Grayblel  1953  POSTURAL  EQUILIBRIUM  IN  MAN  FOLLOWING 
LATERAL  LABYRINTHECTOMY.  (Naval  School  of  Aviation  Medicine,  Pensacola 
.)  Proj.  MR005. 13-6001 .1 .34.,  16  Jan,  1953,  ASTIA  AD-8763 


9 


ABSTRAClj:  Standing  tests  are  not  of  value  in  discriminating  unilateral  mal¬ 
functioning  of  the  otolith  organs.  There  is  no  especial  advantage  in  the  use 
of  tilted  standing  boards  and  indeed,  at  angles  of  tilt  greater  than  20°, 
effects  due  to  loss  of  equilibration  may  be  confounded  with  those  due  to  the 
overcoming  of  slldiag  friction.  Five  individuals  with  unilateral  labyrinth- 
ectoray  displayed  a  considerable  reduction  in  the  length  of  time  they  were  *ble 
to  maintain  a  standing  position  on  one  leg  with  vision  excluded.  Average 
times  ringed  from  2.06  to  5.83  seconds  with  the  right  leg  and  2.36  to  5.75 
seconds  with  the  left  leg.  (Authors'  summary) 


-  1,147 
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lliven,  J.  1.,  &  A.  Graybiel  1953  RESIDUAL  EFFECTS  ATTRIBUTABLE  TO  THE  SEMI¬ 
CIRCULAR  CANALS  FOLLOWING  UNILATERAL  LABYRINTHECTOMT  IN  MAN.  (Naval  School 
of  Aviation  Medicine,  Pensacola,  Fla.)  ProJ  .  MR005 .13-6001 .1 .36 . , 

21  May  1953  ^  ASTIA  AD-17  610 


angular  acceleration  is  a  sufficient  stimulus  for 
the  semicircular  canala.  It  has  not  been,  established  so  well  as  to  whether 
the  res^nse  of  individual  canals  is  bidirectional  or  unidirectional. 

of  man.  Evald's  Lay  states  that  a  given  horizontal  ^eai 
circular  canal  is  maximally  sensitive  to  ampulopetal  flow  resulting  from  ipstU 
teral  rotation.  In  this  study  five  unllaterally-labyrinthectomized,  female 
subjects  were  exp^ed  to  clockwise  and  counterclockwise  rotations  at  sppeds 

«oarpnt  hoH??'  f««tion  of  the  oculogyral  illusion  and  of  sensations  of 

apparent  bodily  rotation  following  cesation  of  rotation  were  used  as  indicants 

diffeJencel*’^  expectation,  no  consistent  significant 

1  durations  following  rotation  in  both  directions. 

jAuS:rsS“yr®^  -t  hold  for  «n. 
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Niven,  J.l.  1958  PREVIEW  OP  THE  HUMAN  AICULAR  ACCELERATION  DEVICE. 
Contact  16(l);26-28. 
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Niven,  J.  I.,  &  W.  C.  Hixson  1961  FREQUENCY  RESPONSE  OF  THE  HUMAN  SEMICIRCU¬ 
LAR  CANALS.  I.  STEADY-STATE  OCULAR  NYSTAGMUS  RESPONSE  TO  HIGH-LEVEL 
SINUSOIDAL  ANGULAR  ROTATIONS.  (Naval  School  of  Aviation  Medicine,  Pensacola 
Fla.;  In  cooperation  with  National  Aeronautics  and  Space  Administration) 

Rept.  No.  58;  Pro j .  MR005 .13-6001 ;  ASTIA  AD-262  788;  10  March  1961 

ABSTRACT:  The  use  of  a  transition  technique  for  quantifying  nystagmic  response 
to  semicircular  canal  stimulation  by  high  level,  sinusoidal  angular  accelerations 
is  presented.  The  frequency  response  characteristics  were  evaluated  from  comeo- 
retinal  potential  recordings  obtained  at  rotation  frequencies  from  0.02  to  0.20 
cps  with  a  constant  peak  acceleration  of  40  degrees.  It  was  .found  that  the  human 
labyrinth  behaves  as  a  heavily-danqied,  second-order  mechanical  system  during 
steady-state  stimulation.  (AUTHOR) 
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Noble,  C.  E.  1949  THE  PERCEPTION  OF  THE  VERTICAL.  III.  THE  VISUAL  VERTICAL 
AS  A  FUNCTION  OF  CENTRIFUGAL  AND  GRAVITATIONAL  FORCES .  J.  Exp.  Psychol. 
39(6):839-850,  Dec.  1949 


SUMMARY:  1.  This  research  has  been  concerned  with  establishing  the  quantitative 


relathlnshlp  obtaining  between  the  resultant  of  centrifugal  and  gravitational 
forces  and  the  Judgment  of  vistial  verticality  in  three  Ss  deprived  of  a  visual 
frame  of  reference  in  a  human  centrifuge. 

2^  The  experimental  procedure  was  as  follows:  Ss  were  placed  individually 
In  a  human  centrifuge  and  exposed  to  eight  different  velocities  of  rotation,  k 
luninous  line  was  presented  in  darkness,  and  S  was  required  to  adjust  it  to 
phenomenal  verticality  a  number  of  times  under  both  stationary  and  rotary  con¬ 
ditions,  according  to  the  psychophysical  method  of  average  error. 

3.  Statistical  analysis  of  the  data  was  made  in  ter^  of  constant  and 
variable  errors. 

4.  lue  fum-ti'i"  inveotlgated  has  bceu  found  to  be  a  linear  relationship; 
i.e.,  the  visual  vertical  varies  directly  with  the  angle  of  resultant  force. 

5.  There  were  individual  differences  in  constant  and  variable  errors 
during  stationary  conditions,  but  the  combined  data  indicated  that  Judgment  of 
the  visual  vertical  was  both  accurate  (CS  -  —  0.38°)  and  perclse  (o  ■  1.30°). 

6.  Intra- individual  differences  were  greater  during  rotation  than  during 
stationary  conditions. 

7.  These  findings  are  interpreted  as  confirmation  of  Hach's  hypothesis  of 
the  physical  force  determinants  of  psychological  verticality.  They  are  also 
consistent  with  the  viewpoint  that  visual  orientation,  under  d>e  conditions  of 
these  experiments,  Ic  primarily  dependent  upon  somesthetic  fietors  rather  than 
upon  visual  Gestalten. 


3,776 

Noble,  Clyde  E.  1949  THE  PERCEPTION  OF  THE  VERTICAL.  IV.  THE  VISUAL  VERTICAL 
AS  A  FUNCTION  OF  CENTRIFUGAL  AND  GRAVITATIONAL  FORCES 
^.S.  Naval  School  of  Avlat.  Med.,  Pensacola,  Fla.  and  Tulane  University,  La.) 

Joint  Project  Report  No.  7  ProJ .  NM  001  037  ASTIA  ATI  80  465 
See  also:  Exper .  Psych.  39:  839 

ABSTRACT:  This  investigation  was  designed  to  establ ish  ithe  quantitative  relation¬ 
ship  obtained  between  the  resultant  of  centrifugal  and  gravitational  forces  and 
the  perception  of  the  visual  vertical  in  humans  deprived  of  a  visual  frame  of 
reference.  Three  8s  were  used  in  a  series  of  experiments  in  a  human  centrifuge 
which  was  provided  with  blackout  arrangements  and  electrical  devices  for  recording 
the  angle  of  resultant  force  and  Ss  determinations  of  the  visual  vertical. 

Ss  were  exposed  to  eight  velocities  of  rotation,  varying  from  4  rpra.  to  11  rpm. 
They  were  required  to  adjust  a  luminous  collimated  line  to  phenomenal  vertically 
a  number  of  times  under  both  stationary  and  rotary  conditions,  according  to  the 
psychophysical  method  average  error.  The  results  of  these  experiments  are 
Interpreted  as  evidence  in  support  of  Mach's  hypothesis,  chat  subjects  adjust  the 
visual  vertical  in  accordance  with  the  resultant  of  centrifugal  and  gravitational 
forces.  They  are  also  consistent  with  the  viewpoint  that  visual  orientation, 
under  the  specified  conditions,  is  primarily  dependent  upon  postural  factors. 


-  1,149  - 
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Hoblt,  C.E.  1949  THE  PERCEPTION  OF  THE  VERTICAL.  IV.  THE  VISUAL  VERTICAL 
AS  A  FUNCTION  OF  CENTRIFUGAL  AND  GRAVITATIONAL  FORCES, 

J.  Exper.  Psych.  39;  839- 

See  alio:  U.S.  Naval  School  of  Avlat.  Med.,  Pensacola,  Fla.  ProJ .  NH 
001  037  Joint  Rept.  No.  7  with  Tulane  University 

ABSTRACT;  The  quantitative  relationship  between  the  resultant  of  centrifugal 
and  gravitational  forces,  and  the  perception  of  the  visual  vertical  in  humans 
deprived  of  a  visual  frama  of  teference,  was  established.  The  experiments  were 
performed  on  a  human  centrifuge  provided  with  blackout  arrangements  and  electrical 
devices  for  recording  the  angle  of  resultant  force  and  the  test-subjects* 
determinations  of  ‘■hr  visusl  vortical.  S*-s»‘latical  analysis  of  the  data  was 
made  in  terras  of  constant  and  variable  errors.  The  visual  vertical  was  found  to 
vary  directly  with  the  angle  of  resultant  force.  The  results  of  the  exycriiaents 
are  interpreted  as  evidence  in  support  of  Mach's  hypothesis  that  subjects  adjust 
the  visual  vertical  in  accordance  with  the  resultant  of  centrifugal  and  gravitat 
tional  forcea. 


3,778 

Noble,  H  &  L.P.  Domzalskl  1961  EVALUATION  OF  HUMAN  SUSJECT  REACTION 
IN  THE  FORWARD  AND  AFT  FACING  SEATED  POSITIONS. 

(Air  Crew  Equipment  Lab.,  Naval  Air  Material  Center,  Philadelphia.  Pa.) 
Report  No.  NAMC-ACEL-424,  9  Feb.  1961.  ASTIA  AD  259  071 


ABSTRACT:  This  report  presents  a  comparative  examination  of  the  reactions 
of  human  subjects  to  simulated  crash  acceleration  forces,  when  seatqd  in  a 
standard  Navy  passenger  seat  aligned  in  either  the  forward  of  aft  facing 
position.  Environmental  parameters  such  as  seat  acceleration,  and  velocity; 
anthropomorphic  dusmy  motion  and  acceleration;  human  subject  notion  and 
acceleration;  and  distribution  of  seat  member  loads  during  a  series  of 
simulated  crashes  are  discussed.  (Author) 
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Noble,  R.L.  &  J.B.  Collip  1942  A  QUANTITATIVE  METHOD  FOR  THE  PRODUCTION  OF 
EXPERIMENTAL  TRAUMATIC  SHOCK  WITHOUT  HEMORRHAGE  Quart  J.  Exper.  Physiol.. 
31: 187 
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Noble,  R.  L.  1945  OBSERVATIONS  ON  VARIOUS  TYPES  OF  MOTION  CAUSING  VOMITING  IN 
ANIMALS.  Canad.  J.  Res.  E.  23:212-225  - 
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Noble,  R.L^1946  STUDIES  ON  EXPERIMENTAL  MOTION  SICKNESS  Bull  New  Ene.  Med.  Ctt, 
8:49  - 
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Noble,  R.L.  1946  TREATMENT  OF  KPERIMENTAL  MOTION  SICKNESS  IN  HUMANS. 
,  Can.  J.  Res .  E.  24:10-20 
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Noble,  R.L.,  E.A.  Sellers,  and  C.H.  Best  1947  THE  TREATMENT  OF  MOTION 
SICKNESS  (  A  REVIEW  OF  THERAPEUTIC  STUDIES).  Canad.  M.A.J..  56:417 
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Noble,  R.L.  1948  MOTION  SICKNESS;  WITH  SPECIAJ  REFERENCE  TO  AIRSICKNESS. 
Practitioner  160:453-458. 
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Noble,  R.L.  &  N.B.G.  Taylor  1953  ANTIDIEURETIC  SUBSTANCES  IN  HUMAN  URINE 
AFTER  HEMORRHAGE,  FAINTING,  DEHYDRATION  AND  ACCELERATION. 

J.  Physiol.  122:220-237 


ABSTRACT;  The  urine  of  human  subjects,  voided  after  venesection,  fainting  and 
black-out  due  to  centripetal  acceleration,  has  been  extracted  by  a  method 
employing  adsorption  on  zinc  ferrocyanide  and  the  extracts  tested  for  anti¬ 
diuretic  activity  by  the  rat  method  of  Burn. 

In  fourteen  venesection  experiments,  seven  subjects  fainted  and  seven  did  not. 
There  was  no  quantitative  correlation  between  the  amount  of  blood  withdrawn  and 
the  occurrence  of  fainting. 

Three  additional  subjects  fainted  following  physical  or  psychic  trauma  not 
associated  with  venesection  or  more  than  slight  blood  iu..s  . 

All  subjects  who  fainted  subsequently  excreted  an  antidiuretic  substance  in  the 
urine . 

No  antidiuretic  substance  was  found:  (1)  in  the  urine  of  subjects  who  did  not 
faint;  (2)  in  the  pre-syncopal  urine  of  the  subjects  who  fainted;  and  (3)  in  the 
urine  voided  before  or  after  black-out. 
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Tlie  failure  to  detect  antidiuretic  substance  in  the  urine  of  normal  subjects 
should  not  be  taken  as  a  statement  that  such  urine  contains  no  anti-duretic 
substance.  The  point  to  be  made  is  that,  under  standardized  conditions  of 
extraction  and  assay,  antidiuretic  substance  was  found  under  experimental 
conditions  and  not  in  the  controls. 

The  excretion  of  antidiuretic  substance  appears  to  be  related  directly  to 
fainting  and  only  indirectly  to  the  stimulus  which  initiates  the  faint  or  to 
cerebral  anoxia.  Fainting  and  black-out  are  basically  different  reactions. 

Our  observations  are  in  agreement  with  the  hypothesis  of  Brun  et  al.  that 
there  is  a  liberation  of  hormone  from  the  neurohypophysis  during  or  after 
fainting. 
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Noble,  R.L.  1955  MEDICATION  FOR  MOTION  SICKNESS  PRIOR  TO  AND  DURING  WORLD 
WAR  II.  Int  Rec  Med  168:1-12,  Jan  1955 
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Nolan,  A.  C.,  H.  W.  Marshall,  L.  Cronin,  &  F, .  H.  Wood  1962  DECREASES  IN 

ARTERIAL  OXYGEN  SATURATION  AS  AN  INDICATOR  OF  CARDIOPULMONARY  STRESS  DURING 
FORWARD  (+Gx)  ACCELERATION.  (Paper,  33rd  Annual  Meeting  of  the  Aerospace 
Medical  Assoc.,  Atlantic  City,  N.  J.,  9-12  April  1962) 

ABSTRACT:  Blood  oxygen  saturation  was  recorded  by  ear  oximetry  and  by  cuvette 

oximetry  in  blood  withdrawn  continuously  from  the  radial  artery  during  3-4  minutes 
2.1,  3.7,  5.4  and  6.5  G  in  eight  subjects.  Observations  were  made  when  air  and 
99.67.  oxygen  were  breathed.  Thoracic  roentgenograms  were  obtained  before  the  30- 
50  seconds  and  5  minutes  after  5.4  and  6.5  G.  In  five  subjects  pressure  was 
recorded  in  the  aorta,  radial  artery,  right  atrium,  esophagus  and  rectum  (intra¬ 
abdominal).  While  air  was  breathed,  a  progressive  decrease  in  arterial  oxygen 
saturation  from  control  value  of  97. 5X  occurred  with  Increasing  levels  of  G,  be¬ 
ginning  about  10-25  seconds  after  onset  of  peak  acceleration,  which  attained  a 
stable  level  of  87. 5X  by  cuvette  and  86X  by  earpiece  after  130  seconds  at  5.4  G. 
When  the  centrifuge  was  stopped,  a  return  toward  control  value  occurred,  but 
recovery  was  incomplete  during  the  ensuing  1  minute  or  more.  When  oxygen  was 
breathed,  the  decrease  was  prevented  or  its  onset  delayed,  and  its  magnitude 
reduced,  93X  being  the  minimal  figure  obtained.  Comparative  studies  in  the  mercur^ 
couch  (legs  flexed)  position  and  vith  legs  extended  parallel  to  the  floor  of  the 
cock-lit  yielded  closely  similar  results.  Progressive  increase  in  right  atrial 
pressure  occurred  with  increasing  G,  reaching  a  mean  of  29  mm.  Hg  (3  times  control) 
at  5.2  G.  Esophageal  pressure  increased  similarly,  but  to  a  lesser  mean  of  20  mm. 
Hg  (control  -1)  at  5.2  G.  It  is  postulated  that  the  oxygen  desaturation  is  due  to 
blood  flow  past  atelectatic  alveoli  in  dependent  portions  of  lungs,  atelectasis 
resulting  from  increased  segmental  blood  volume  and  pressure  due  to  hydrostatic 
effects,  plus  an  apparent  increase  in  intrathoracic  pressure.  Changes  indicative 
of  atelectasis  in  lower  lung  fields  were  demonstrable  roentgenographical ly  after 
exposures  to  5.4  and  6.5  G  when  oxygen  was  breathed.  (J  .  Aerospace  Medicine 
33(3):347,  Mar.  1962) 
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Nolan,  A.C.,  H.W.  Marshall,  L.  Cronin,  W.F.  Sutterer  &  E.H.  Wood  1963  DECREASES 
IN  ARTERIAL  OXYGEN  SATURATION  AND  ASSOCIATED  CHANGES  IN  PRESSURES  AND 
ROENTGENOGRAPHIC  APPEARANCE  OF  THE  THORAX  DURING  FORWARD  (+Gx)  ACCELERATION 
Aerospace  Medicine  34(9);  797-813 


ABSTRACT:  Progressive  decreases  in  arterial  oxygen  saturation  with  increasing 
degrees  of  forward  acceleration  have  demonstrated  in  eight  normal  subjects. 

At  5.6  G,  arterial  oxygen  saturation  began  to  decrease  from  the  control  value  of  , 
977.  after  about  10  to  20  seconds  and  reached  an  average  value  of  867,  after 
130  seconds  of  exposure.  Changes  compatible  with  atelectosis  were  seen  in 
thoracic  roentgenograms  made  after  exposures  to  5.6  and  6.4  G  when  99.67,  oxygen 
was  breathed.  It  is  postulated  that  arterial  desaturation  during  forward 
deceleration  is, due  to  flow  of  pulmonary  capillary  blood  past  poorly  ventilated 
or  atelecLciLic  aiveoli  in  dependent  portions  of  the  lungs,  so  that  large  veno¬ 
arterial  shunts  are  created.  The  atelectosis  is  thought  to  result  from  the 
increased  effective  weight  of  the  blood  and  lung  parenchyma  caused  by  acceleration 
resulting  in  increased  segmental  blood  volume,  increases  in  intravascular  and 
extravascular  pressures  due  to  hydrostatic  effects  in  the  dependent  regions  of 
the  lungs  plus'  associated  increases  in  intrapleural  pressure  in  these  regions. 


3,789 

Nonweiler,  T.  1951  DESCENT  FROM  SATELLITE  ORBITS  USING  AERODYNAMIC  BRAKING 
Brit .  Interplan.  Soc .  J.  10:258-274,  Nov.  1951. 


Also  in  Carter,  L.J,  ed.  The  Artificial  Satellite.  Proceedings  of  the 
Second  International  Congress  on  Astronautics  (London,  British  Interplanetary 
Society,  1952),  pp.  26-42. 
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North  American  Aviation  1960  CENTRIFUGE  PROGRAM  FOR  A3J-1  SPIN  SIMULATION, 
ENCLOSURES  8-20,  JANUARY,  1%0.  (North  American  Aviation,  Inc.,  Los  Angeles, 
Calif.) 
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North  American  Aviation,  Inc. 

FLIGHT  SIMULATOR  (G  SEAT) . 
H-442,  12  Sept.  1960. 


I960  TECHNICAL  FEATURES  OF  THE  DYNAMIC 
(Columbus,  Ohio)  Report  No ,  NA  60 


North  American  Aviation,  Inc.,  1961  AERIAL  AND  SLED  TESTING  OF  Tlui  B-70 
AIRCREW  ESCAPE  CAPSULE.  (North  American  Aviation,  Inc.,  Los  Angeles) 
Rept.  no.  NA  60-1133,  ASTIA  AD-268  511,  Oct.  1960 


ABSTRACT;  Aerial  and  sled  ejection  tests  are  described  wherein  the  B-70 
escape  capsule  has  passed  or  favorably  exceeded  specification  in  the  following 
categories:  (1)  parachute  deployment  through  complete  range  of  indicated 
airspeeds.  (2)  rate  of  descend";  (3)  low  altitude  airdrops  of  capsule;  (4) 
20,000  and  40,000  ft  airdrops  of  capsule;  and  (5)  safe  escape  at  ground  level 
at  airspeeds  of  90  knots  through  maximum.  Remaining  to  be  tested  are  perform¬ 
ance  at  high  Mach  number  and  high  dynamic  pressure,  with  continued  development 
in  the  areas  of  ground  and  water  impact  and  environmental  control.  (Author) 
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North  American  Aviation,  Inc.  1961  PROJECT  APOLLO ;  PRE -CONTRACTURAL  DOCUMENTATION 
AND  ORBITAL  RENDEZVOUS:  A  LITERATURE  SURVEY  (North  American  Aviation,  Inq. 
Downey,  Calif.)  Rept.  no.  SID  61-470,  29  Dec.  1961 

^'ABSTRACT:  A  review  of  literature  on  Project  Apollo  and  Orbital  Rendezvous,  in  two 
parts,  from  August  1959  to  December  4,  1961  is  given.  The  references  are  listed 
alphabetically  bycorporate  author  and  periodical  title  in  one  alphabet.  Following 
the  bibliography  are  both  author  and  subject  Indexes.  (Author) 
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North  American  Aviation,  Inc.  1962  PARAGLIdER  SPACE  SCIENCES  COMMITTEE 
BRIEFING  (North  American  Aviation,  Inc.  Space  and  Information  Systems 
Div. ,  Downey,  Call<'.)20  July  1962  NAA-SID-62-9 15 
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North  Atlantic  Treaty  Organization  1955  COLLECTED  PAPEIS  ON  AVIATION 
. MEDICINE.  (  presented  at  Aero  Medical,  panel  meetings  of  the  Advisory  Group 
for  Aeronautical  Research  and  Development,  Palais  de  Chaillot,  Paris.) 
(London:  Butterworth  Scientific  Publications,  1955) 

See  entry  under  AGARD,  NATO  1955. 
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North,  W.  C.,  &  J.  A.  Wells  1952  MODIFICATION  BY  PREVIOUS  TRAUMA  AND  TEMPERA¬ 
TURE  OF  TOLERANCE  TO  TUMBLING  SHOCK  IN  RATS.  (Dept,  of  Pharmacology,  North¬ 
western  Univ.  Med.  School,  Chicago,  Ill.) 


ABSTRACT:  It  has  been  reported  that  rats  subjected  to  previous  trauma  become 

resistant  to  an  otherwise  surely  fatal  amount  of  tumbling  by  the  method  Of  Noble 
and  Collip.  In  our  studies  a  significant  degree  of  protection  from  normally  fatal 
trauma  (700  turns)  was  provided  by  tumbling  rats  at  400  turns  24  hours  previously. 
This  protection  was  complete  if  the  pretrauma  was  given  48  hours  before,  .ind 
absent  if  given  0.5,  3,  or  6  hours  prior  to  testing.  Another  exi'eriment  demon¬ 
strated  that  the  amount  of  preliminary  tiauma  was  of  importance;  100  and  200  turns 
24  hours  before  tumbling  did  not  confer  tolerance  to  700  turns,  whereas  300  and 
400  turns  did.  Tolerance  thus  acquired  appears  to  persist  over  a  period  of  at 
least  6  months.  Variation  in  susceptibility  to  other  types  of  shock  with  tempera¬ 
ture  change  has  been  reported.  In  our  studies  significant  protection  can  be 
conferred  by  heating  rats  at  40  degrees  C.  for  4  hours  inanedi^tely  after  tumbling 
is  significantly  greater  than  that  of  unheated  controls.  Placing  rats  in  d 

at  4  degrees  C.  for  4  hours  before,  or  4  hours  after  tumbling  did  not 
alter  their  mortality.  Adrenalectomized  animals  are  more  susceptible  than  normal 
rats  to  this  type  of  trauma,  hut  prolonged  administration  of  cortisone  or  ACTH 
to  intact  rats  failed  to  affect  their  susceptibility  to  tumbling. 

(Federation  Proceedings  11(1):380,  1952) 
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Northrop  Aircraft  Inc.,  Mfr.  n.d  PHCTO,  CREW  DECELERATION  DEVICE. 

ABSTRACT;  This  is  a  human  decelerator — a  device  built  in  1947  for  producing 
and  studying  the  effects  on  human  beings  of  the  conditions  that  occur  in 
crashing,  ditching,  and  parachute-opening  shock.  Controlled  decelerations 
up  to  30  G  for  a  duration  of  0.1  second  can  be  obtained.  (coming  to  a  full 
slop  in  3  ft  from  60  mph  is  equal  to  46. 6G) 

This  1500  lb  tubular--steel  carri£ige  operates  on  a  2,000  ft  railroad  track. 
Speeds  up  to  200  mph  are  attained  by  using  1  to  4  rocket  motors.  This  decel¬ 
erator  is  now  in  the  museum  at  Wright-Patterson  AFB ,  Ohio. 
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Northrop  Aircraft,  Inc.  Sept.  1946  INVESTIGATION  OF  BRAKE  SHOES  FOR  CREW 

DECELERATION  DEVICE,  PROJECT  27.  25  Sept.  1946  (not  prepared  for  distri 

but  ion) 
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Northrop  Aircraft,  Inc.  Oct.  1947  STATUS  REPORT  -  CREW  DECELERATION  DEVICE 
PROJECT  27.  Rept.  No.  SP~1,  31  October  1947 
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Northrop  Aircraft,  Inc.  1955  NORTHROP  DEMONSTRATION  DECELERATOR 
Northrop  Aircraft,  Inc.,  Report  Nr  NAI-55-821,  September  1955. 
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Northrop  Aircraft,  Inc.  1955  EQUIPMENT  FOR  ABRUPT  DECELERATION  EXPERIMENTATION 
(Northrop  Aircraft.  Iric.,)  Rept.  NAt-55-202,  Feb.  21,  1955 

3.802 


Northrop  Corporation  1960  THE  SPACE  STABILITY  SIMULATOR,  AN  ADVANCED  CONCEPT  IN 
SPACE  TRAINING  DEVICES  DESIGNED  ANT)  ENGINEERED  BY  ADVANCED  SYSTEMS  SECTION 
(Norair  Division,  Hawthorne,  California)  June  1960 
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Norton,  F.H.  and  E.T.  Allen  1921  ACCELERATIONS  IN  FLIGHT. 

(National  Advisory  Committee , for  Aeronautics)  NACA  Rept.  No.  99. 

3.804 

Norton,  F.H.  and  F.P.  Warner  1921  ACCELEROMETER  DESIGN. 

(National  Advisory  Committee  for  Aeronautics)  NACA  Rept.  No.  100 
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Norton,  F.H.  &  T.  Carroll  1923  THE  VERTICAL,  LONGITUDINAL  AND  LATERAL 
ACCELERATIONS  EXPERIENCED  BY  AH  S.E.  5A  AIRPLANE  WHILE  MANEUVERING. 
(National  Advisory  Committee  for  Aeronautics,  Washington,  D.C.) 

NACA  Rept.  No.  163. 
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Norton,  T.W.,  &  L.E.  Manning  1932  THE  PHYSIOLOGY  OF  ACCELERATION. 
ASTRONAUTICS .  No.  21,  4-6,  20  July  1932 
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Noto,  H.  and  G.  Sortino  1951  SINDROME  DI  KUMMEL-VERNEOIL  APPARENTE- 
MENTE  CONSECUnVA  A  INCIDENTE  DI  VOLO  (Kummel-Vemeuil  Syndrome 
Apparently  Following  An  Airplane  Accident) 

Rlvista  dl  Mediclna  Aeronautica.  Rome,  14:480-484,  July-Sept.  1951 
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Notterman,  J.M.  1960  VISUAL  DSICRIMINATION  OF  VELOCITY  AND  ACCELERATION 
(Princeton  U.,  N.J.)  Project  9778(805);  Contract  AF  49(638)-381;  AFOSR,  DLS 


ABSTRACT:  Research  will  be  undertaken  on  the  human  ability  to  detect  velocity 
and  acceleration  differences,  and  on  the  relation  of  perceived  to  actual  velocity 
as  it  influences  response  capability.  This  exploratory  work  on  the  correlation 
between  the  human's  visual  error-detection  characteristics  and  terror-correction 
behavior  has  as  its  objectives  the  addition  of  new  knowledge  relating  to 
visual  discriminatory  processes,  and  theoretical  implications  with  respect 
to  visual  sensory  and  perceptual  mephanisms. 


3,809 

Numeroso,  N.  1951  UN  LABORATORIO  VOLANTE  PER  RICERCHE  PSICO-FISIOLOGICHE. 
(A  Flying  Laboratory  For  Psychophysiologic  Research) 

Rlvista  di  Medicina  Aeronautica.  Rome,  14:111-116,  Jan. -March  1951 


Nuttall,  J.  B.,  &W  G.  Sanford  19,56  SPATIAL  DISORIENTATION  IN  OPERATIONAL 
FLYING.  (Directorate  of  Flight  Safety,  USAFJ  Publication  M-27-56.  12  Sept 
1956 


3,811 

Nuttall,  J.  B.  1958  THE  PROBLEM  OF  SPATIAL  DISORIENTATION. 
J.  American  Medical  Assoc.  166( 5) : 431 -438 ,  Feb.  1958 


ABSTRACT:  Eighteen  cases  of  spatial  disorientation  due  to  illusions  of 

attitude  and  motion  are  summarized  in  this  article  and  used  to  illustrate  the 


frequency  with  wnich  this  type  of  disorientation  causes  aviation  accidents. 

The  following  factors  contributing  to  the  illusions  of  attitude  and  motion  are 
considered:  (1)  misinterpretation  of  gravitational  forces,  (2)  erroneous  sensa 

tions  of  rotation,  and  (3)  Coriolis  acceleration,  or  the  illusion  caused  by 
head  movement.  The  recommendations  v^ich  are  made  concern  the  more  thorough 
indoctrination  of  pilots  in  the  causes  of  spatial  disorientation  and  the  necess 
ity  for  better  cockpit  designs. 
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Oakes,  W.  F.,  &  J.  H.  Hollis  1959  EFFECTS  OF  ACCELERATION  FORCES  ON  LEVEii 
PRESSING  BY  THE  WHITE  RAT.  Psychol.  Rept ■  5:143-147 
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Oberth,  H.  1929  CITES  TSIOLKDVSKII  ON  IMMERSION  IN  LIQUID  TO  COUNTERACT  G 
In  Wege  zur  Raunschif fahrt  (Munich:  Oldenburg,  1929)  p.  108  '  ^ 
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Oberth,  H.  1929  ACCELERATION 

In  Wege  zur  Raumschif fahrt  (Munich:  Oldenburg,  1929)  pp .  90-99 
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Oberth,  H.  1954  MENSCHEN  IM  WELTRAUM 
(Dusseldorf:  Econ,  1954) 

English  Translation:  MAN  INTO  SPACE 
(Nev  York:  Harper,  1957) 
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Oberth,  Hermann  1957  M4N  INTO  SPACE.  NEW  PROJECTS  FOR  ROCKET  AND  SPACE 
TRAVEL. 

(New  York:  Harper,  1957) 

ABSTRACT:  "One  of  the  earliest  and  most  widely  known  of  the  rocket  research 
pioneers  gives  here  some  of  his  theories  regarding  man's  first  ventures  into 
space.  He  discusses  rocket  satellites,  the  equipment  necessary  for  individual 
survival,  and  the  construction  of  space  stations  and  vehicles  for  exploration 
of  the  moon..."  (Booklist  53:553,  July  1957) 


3,817 
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O’Bryan,  T.C.,  &  H.G.  Hatch  1959  LIMITED  INVESTIGATION  OF  CRUSHABLE  STRUC¬ 
TURES  FOR  ACCELEPATION  PROTECTION  OF  OCCUPANTS  OF  VEHICLES  AT  LOW  IMPACT 
SPEEDS.  (National  Aeionautlcs  and  Space  Administration,  Washington,  D.C) 
NASA  Technical  Note  D-158,  Oct.  1959.  ASTIA  AD  227  649 

ABSTRACT:  A  limited  investigation  was  made  to  determine  the  characteristics  of 
three  materials  to  see  how  they  can  be  applied  for  human  protection  against 
accelerations  encountered  at  low  impact  speeds.  As  a  result,  if  given  man's 
physiological  tolerance  to  abrupt  acceleration,  which  has  not  yet  been  well 
defined,  an  alleviation  system  can  be  designed.  Foamed  plastics  require  con¬ 
siderable  depth  to  provide  a  given  stopping  distance  for  impact  alleviation  and 
their  use  would  require  some  control  of  rebound.  They  can  be  made  soft  enough 
to  obtain  the  low  onset  of  acceleration  that  may  be  necessary  for  man  where  depth 
is  not  limited.  Aluminum  honeycomb  is  an  efficient  material  for  impact  load 
alleviation  from  the  standpoint  of  usable  material  depth  and  it  exhibits  very 
little  rebound.  The  stiffness  of  the  material  results  in  a  very  high  initial 
onset  rate  of  acceleration.  For  many  installations  this  may  be  controlled  by 
reducing  the  initial  loading  area  of  contact  to  get  the  material  to  start  fail¬ 
ing.  (Author) 


3,818 

O'Donnell,  A.  1958  LIST  OF  R.A.E.  TRANSLATIONS  ISSUED  UP  TO  30TH  SEPTEMBER,  1958 
(Royal  Aircraft  Er tabl ishment ,  (Farnborough)  Ministry  of  Supply,  London,  W.C.  2) 
Library  Bibliography  No.  208  October,  1958  ASTIA  AD  214325 


ABSTRACT:  This  list  supersedes  the  previous  list  (Library  Bibliography  No.  191). 
A  number  of  the  earlier  translations  in  this  list  were  subsequently  issued  as 
R.T.P.  Translations,  and  have  only  been  included  for  completeness. 
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O'Donnell,  A.  1961  LIST  OF  R.A.E.  TRANSLATIONS  ISSUED  UP  TO  30TH 
SEPTEMBER,  1961.  (Royal  Aircraft  Establishment,  Farnborough) 
Library  Bibliography  No.  231,  Oct.  1961.  ASTIA  AD  266614 


ABSTRACT:  This  list  sup-’rsedes  the  previous  list  (Library  Bibliography  No 

225).  A  number  of  the  earlier  translations  in  this  list  were  subsequently 
issued  as  R.T.P.  Translations,  and  have  only  been  included  for  completeness. 
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Ogg,  Richard  N.  1957  PILOT  DESCRIBES  STSATOCRUISER  DITCHING. 
Aviation  Week.  66(12)sl33-142,  25  March  1957 


3,821 

Ogle,  D.C.  1952  NEW  CONCEPTS  IN  AVIATION  MEDICINE  Military  Surgeon,  110(2): 

87-91 

ABSTRACT:  The  first  part  of  the  paper  Is  dedicated  to  a  brief  review  of  the  ad¬ 
vances  and  problems  of  aviation  medicine.  Aviation  medicine  is  not-as  it  is 
widely  believed-  a  "general  practice"  type  of  medical  endeavor;  it  is  a  sciencA 
and  a  profession  in  its  own  right,  tying  together  a  variety  of  branches  of 
medical  and  related  natural  sciences  as  well  as  engineering  and  such  remote 
fields  as  astronomy  and  meterorogy.  -  In  the  second  part  the  author  discusses 
briefly,  but  in  more  detail,  techniques  developed  recently  to  determine  the 
effects  of  aging  on  flight  personnel.  A  laboratory  method  is  discussed  for 
measuring  the  degree  of  physiological  aging  by  making  use  of  the  correlation 
between  the  cholesterol  content  of  the  blood  and  arteriosclerosis  (atheromatosis 
In  conclusion,  periodical,  standardized,  and  exhaustive  physical  tests  of  pilots 
md  airplane  crews  are  recommended. 
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Ogle,  D.C.  1957  PEOPLE  FOR  SPACE  VEHICLES:  SPACE  MEDICE'JE. 

In:  The  Age  of  Space,  pp.  25-29.  (Birmingham,  Ala;  South»rn  Research  Inst. 
1357; 


ABSTRACT:  Many  areas  must  be  fully  studied  before  the  selection  and  training 
of  human  candidates  suitable  to  withstand  the  traumatic  influjence  of  prolonged 


space  living.  These  include  the  provision  of  air,  water,  foo 
within  the  sealed  space  vehicle  as  well  as  devising  a  means  o 
tion  .  Consideration  must  also  be  given  to  the  protection  of 
from  accelerative  and  dec^lerative  forces;  management  of  mono 
break-off  phenomenon,  and  protection  from  the  hazards  of  magn 
cosmic  and  ultraviolet  radiations,  temperature  extremes,  and 
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Ogle,  D.  C.  1957  M4N  IN  SPACE  VEHICLE 

U.  S.  Armed  Forces  Med.  J.  8( 11) : 156 1*1570 ,  Nov.  1957. 


ABSTRACT;  Discusses  the  hazards  of  the  upper  atmosphere  and 
forces  acting  on  man  during  a  flight  in  space. 


pe  physiological 
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Ogle,  D.C.  1958  THE  THRESHOLD  OP  SPACE.  ADOR  10:2-6. 

ABSTRACT:  An  Introduction  to  the  ATX}R'«  epeclel  issue  "The  Human  Fectoz  in 
Space  Travel." 
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Ohmura,  Y.,  M.  Kawamata  &  M.  Oahmia,  Eds.  1959  SPACE  MEDICINE 
*  Summary  trans.  of  mono.  Uchu  Igaku.  Tokyo,  1959. 

(Office  of  Technical  Services,  W  shington,  D.C.) 

June  24,  1959  59-18432 

ABSTRACT:  The  sunniary  translation  c6nsists  of  the  title  of  the  book,  the 
preface,  the  table  of  contents,  which  lists  20  chaptes  by  37  authors,  and  the 
translation  of  2  Japanese  reference  titles. 
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Okunev,  R.  A.  1961  EXPERIMENT  ON  THE  USE  OF  HYPNOSIS  AND  SUGGESTION  FOR  THE 
PROPHYLAXIS  AND  TREATMENT  OF  MOTION  SICKNESS.  Voyenno-roeditsinskiv  zhurnal 
1961(12):72 


ABSTRACT:  The  author  carried  out  a  special  investigation  to  study  the  effective¬ 
ness  of  hypnosis  in  the  prophylaxis  and  treatment  of  motion  sickness  in  artificial 
(revolving  in  a  Barani  chair)  a  natural  (sea  travel)  conditions.  Sea  sickness 
was  considerable  reduced,  treatment  effectiveness  being  directly  proportional  to 
the  d^pth  of  the  induced  trance.  After  the  treatment  course,  which  averaged  about 
30  sessions,  bco':ter  sessions  were  necessary  at  least  twice  weekly  to  maintain 
effectiveness.  Mo  harmful  effects  of  treatment  were  recorded  and  machine  conduct¬ 
ed  sessions  were  as  effective  as  those  conducted  by  a  medical  hypnotist. 
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Oliver,  R.E,  1957  THE  DESIGN  OF  THREE  HORIZONTAL  MOMENTUM  EXCHANGE  WATER  BRAKES 
FOR  THE  U.S.  NOTS  ’SNORT'  LIQUID  ENGINE  SLED  (AER,  Inc.,  Pasadena,  Calif.) 

Contract  N123(60530) 1186&» ) ,  NOTS  TP  2390,  NAVORD  rept.  no.  7024,  Dec.  1957, 

ASTIA  AD-236  335 

ABSTRACT:  Three  momentum  exchange  water  brakes  were  designed  to  produce  decelerat  ions 
of  10. 0g  +  l.Og,  5.0g  +  0.5g,  and  2.5g  +  0.25g  for  sled  weights  of  4,254,  4,254, 
and  10,800  lb5  respectively,  and  water-contact  velocities  of  1,250,  1,250,  and  636 


ft/sec  respectively.  These  decelerations  were  to  be  maintained  until  the  sled 
velocity  decreased  to  300  £t/sec.  The  water  surface  profile  was  not  specified 
beforehand,  but  was  determined  in  conjunction  with  the  design  of  the  scoop  shapes. 
One  water  surface  profile  was  to  be  used  for  all  three  brakes.  The  combination  of 
scoop  shapes  and  water  surface  profile  was  obtained  as  a  compromise  between  simple 
strong-scoop  designs  and, minimum  changes  in  the  water  surface  from  the  'natural' 
profile.  This  aspect  of  the  design  required  the  calculation,  by  numerical  methods^ 
of  several  sled  trajectories  (space-time  histories).  A  primary  consideration  in  the 
structural  design  of  the  brakes  was  simplicity.  The  stress  analysis  was  carried 
out  on  the  basis  of  a  design  stress  of  one-half  the  ultimate  stress  of  the  material, 
(i.e.,  a  safety  factor  of  2.0  based  on  ultimate  strength^.  In  order  to  provide 
SO  sxoerioiental  check  on  the  predicted  forces  on  the  brakes,  force-measuring 
mounts  were  included  in  the  design,  (Author) 
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Olmer,  D,  &  1.  Jacques  1928  TRANSIENT  INCREASE  IN  BLOOD  PRESSLTIE  AND  DECREASE 
IN  PULSE  RATE  PRODUCED  BY  LEANING  FORWARD 
Compt.  Rend.  Soc.  de  Biol.  99:  169-170 
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Olmer,  D.  &  I.  Jacques  1928  CtRANSTENT  TACHYCARDIA  CAUSED  BY  LEANING 
FORWARD.] 

Compt.  Rend.  Soc.  de  Biol.  98:1141-1144,  April  1928. 
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Olof,  Perey  1962  BIOMECHANICAL  PROBLEMS  OF  THE  LUMBAR  SPINE 

(In*  Impact  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a  Coniprehenslvd 
Chronological  Bibliography.  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  25-26) 

ABSTRACT:  This  paper  is  a  detailed  report  of  studies  made  on  injuries  to  the 
vertebral  column.  The  authors  studied  fractures  of  several  age  groups  of  the' 
vertebral  end-plates.  Also,  the  static  stress  which  can  be  tolerated  by  the 
lumbar  veryebrae  was  a  subject  of  research. 
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01*on,  0.  C.  1945  MEEnNG  OF  THE  4TH  CRASH  INJURY  CONFERENCE  OP  THE 
COMMITTEE  ON  AVIATION  MEDICINE  OF  THE  NATIONAL  RESEARCH  COUNCIL. 

(Aero  Med.  Lab,  Air  Tech.  Service  Cotnmand,  Wright  Field,  Ohio) 

Metao  Report  TSEAL-3-698-32,  10  March  1945. 


3,832 

Oppenheimer,  M.J.  &  E.A.  Spiegel  1940  ACQUISITION  OF  CONDITIONED  REACTIONS  TO 
ANGULAR  ACCELERATION  AFTER  CORTICAL  LESIONS 
Proc .  Soc.  exper.  Biol.  a.  Med.  45:411-420  1940 
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Ordway,  F.  I.,  Ill,  &  H.  E.  Canney,  Jr.  1955  THE  RESPECTABILITY  OF 

ASTRONAUTICS  AS  REFLECTED  BY  RECENT  DEVELOPMENTS  IN  THE  UNITED  STATES. 

In  Hecht,  F.,  ed,,  Bericht  uber  den  V.  Internationalen  Astronautischen 
Kongress,  Innsbruck,  5-7  Aug,  1954  (Wien,  1955)  pp.  226-247 

ABSTPj\CT:  Traces  the  activities  of  various  scientific  disciplines  toward  the 
space  flight  goal. 
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Ordway,  F.  I.,  Ill,  &  H.  E.  Canney,  Jr.  1955  PHYSICAL  AND  MEDICAL  RESEARCH 
OF  THE  UPPER  ATMOSPHERE  AND  APPROACHES  TO  SPACE,  In  Hecht,  F.,  ed,, 
Bericht  uber  den  V.  Internationalen  Astronautischen  Kongress,  Innsbruck 
5-7  Aug,  1954  (Wien,  1955)  pp.  238-244 
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Ordway  III,  F.I.,  &  H.E.  Canney,  Jr.  1955  ASTRONAUTICS  IN  THE  UNITED  STATES 
Journal  of  Astronautics  2:9-13  Spring;  Sunmer,  pp  57-61,  77. 

ABSTRACT:  Part  I  quotes  and  coosnents  on  the  ideas  of  some  leading  rocketeers 
on  the  possibilities  of  space  flight;  Part  II  discusses  US  developments  in 
the  field. 
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Ordway,  F.I.,  III  1958  A  SURVEY  OP  ASTRONAUTICAL  PERIODICALS 
Sky  and  Telescope  17:169-171,  Feb.  1958 


ABSTRACT:  Surveys  the  leading  periodicals,  arranged  by  country,  that  are 
devoted  primarily  to  rocketry  and  astronautics.  Many  include  space  flight  and 
artificial  satellite  material. 
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Ordway,  F.  I.,  I2I,  J.  P.  Gardner,  and  M.  R.  Sharpe,  Jr.  1962  BASIC 

ASTRC'.iAUTICS ;  An  Introduction  to  Space  Science.  Engineering,  and  Medicine . 
(Englewood  Cliffs,  N.  J..  Prentice-Hall ,  Inc.j  1962)  (In  C.  W.  Besserer  and 
F.  E.  Nixon,  Eds.,  The  Prentice-Hall  Space  Technology  Series.  Mar.  1962). 
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Ordway,  F.  I.  1962  ANNOTATED  BIBLIOGRAPHY  OF  SPACE  SCIENCE  AND 

TECHNOLOGY.  WITH  ASTRONOMICAL  SUPPLEMENT. 

(  Washington  Arfor  Publication,  1962) 
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O'Reilly,  J.N,  &  S.R.  Gloyne  1941  BLAST  INJURY  OF  LUNGS  The  Lancet  241:423-8, 
Oct  11,  1941 
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Orlacchio,  A.  W.,  &  G.  Hieber  1957  ACCELEROMETERS --WHICH  TYPE  FOR  THE  JOB? 
Electron.  Industr.  &  Tele-Tech  16:75-77,  March  1957 


ABSTRACT:,  The  acceleration  range,  frequency  response  and  accuracy  of  seven 
types  of  accelerometers  are  discussed.  Ambient  temperature  conditions  are  also 
considered . 
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Orlacchio,  A.  W.,  &  G.  Hieber  1957  TRENDS  IN  ACCELERATION  MEASUREMENT 
IRE  Trans .  1-6(2): 93-?8,  June  1957  - 
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Orlebar,  A.  H.  1933  DISCUSSION  OF  THE  PAPER  ’The  Physiological  Limitations 
of  Flying."  J.  Ro^.  Aero.  Soc.  36:402. 
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Onnerod,  F.C.  1960  FUNCTION  OF  THE  INNER  EAR 

(London  U,  Gt.  Brit.)  Contract  AF  61(052)-22l;  Project  9777(805);  AFOSR,  DLS 

ABSTRACT:  The  objective  of  this  research  is  to  elucidate  the  mechanism  by 
which  physical  energy  is  transformed  into  nerve  activity  within  the  inner  ear, 
particularly  of  the  vestibular  portion.  The  composition  of  the  intimate  struc¬ 
tures  of  this  area  will  be  investigated,  as  well  as  the  nature  of  their  secretory 
products.  Chemical  substances  known  to  alter  the  function  of  the  ear  will 
be  applied  and  their  effects  on  the  secretory  epithelium  explored  by  isotopic 
techniques.  Physiological  and  histological  changes  after  degeneration  of 
certain  nerve  fibers  will  be  followed.  These  experiments  will  be  done  in 
various  normal,  injured  and  congenitally  abnormal  animals. 
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Orr,  W.A.  and  J.W.  Tucker  1958  GETTING  MAN  INTO  SPACE 
Aviat.  28:30-31,  102-105,  March  1958 


ABSTRACT:  An  overall  view  of  the  problems  involved  in  space  flight. 
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Orr,  W.  A.  &  J.  W.  Tuclcer  1958  DEVELOPMENT  OF  MANNED  SPACE  FLIGHT 
Aviatiion  Age  28:14-20,  March  1958. 

ABSTRACT:  A  visual  summation  of  the  many  factors  determining  the  development 
of  manned  space  flii'ht. 
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Osborn,  G.R.  1941  PULMONARY  CONCUSSION  ("BLAST")  Frit.  Med.  J.  1:506-510 
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Oftroumov,  G.  1961  AN  INTERVIEW  WITH  YURI  GAGARIN 
Soviet  Rev.  2(5);47-52,  May  1961. 


ABSTRACT:  An  interview  with  the  world's  first  astronaut,  Yuri  Gagarin,  as 
reported  in  Izvestla  on  April  14,  1961,  is  reprinted  here.  Questions  relating 
to  the  astronaut's  emotional  reactions  toward  his  mission,  sensations  on 
weightlessness,  what  he  could  see  from  the  spaceship,  and  various  personal 
items  are  answered.  (Tufts) 
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O'Sullivan,  J.  J.  1958  SPACE  FLIGHT  GROUND  FACILITY  REQUIREMENTS  PROBLEMS  - 
LAUNCHING  FACILITIES. 

(The  RAND  Corporation,  Santa  Monica,  California)  Rept.  No.  P-1431, 

24  February  1958.  “ 
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Oswald,  W.C.  1957  JEEP  SEAT  RIDE  TEST 

U.S.  Ainay  Contract  No.  DA-H-022-ORD-2480  14  Oct.  1957 
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Ozolins,  G.  and  V.  Pelipeiko  1960  CILVEKS  PASAULES  TELPA  (Man  in  Space) 
Astronomiskals  kalendars  1960  gadam  (Riga),  8:102-112,  (in  Latvian). 


ABSTRACT:  This  is  a  status  report  of  the  progress  made  towards  space  flight 
in  the  past  year.  Findings  from  laboratory  experiments,  rocket  flights,  and 
artificial  satellites  are  briefly  summarized  in  regard  to  the  biological  effects 
of  weightlessness,  g-forces,  dysbarism,  oxygen  regeneration,  etc.  It  is 
suggested  that  the  gas  exchange  cycle  may  be  better  maintained  by  an 
artificial  atmosphere  of  an  oxygen-helium  mixture,  wherein  nitrogen  is 
replaced  by  helium.  Among  the  problems  raised  are  (1)  the  importance  of 
maintaining  the  diurnal  cycle  on  longer  flights,  (2)  the  movement  of  air 
within  the  cabin,  and  (3)  the  possible  reaction  of  the  human  organism  to  the 
lack  of  rare  gases  in  the  cabin  atmosphere. _ 
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Pace,  N.  1958  PROBLEMS  IN  SPACE  PHYSIOLOGY 

Publ.  Astronaut.  Soc.  Pacific .  70 (415) :3A 9-359,  Aug.  1958. 


ABSTRACT:  A  review  of  problems  encountered  in  space  flight  Including  air 
content  and  pressure,  waste  disposal,  food  and  water,  radiation,  g  tolerance, 
and  weightlessness. 
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Page,  H.  E.  1950  VERTIGO  INCIDENCE  AMONG  NAVAL  AVIATORS 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj  .  NM  001  110  500. 
16.,  15  March  1950 
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Palmer,  D.F.  1961  AN  ACCURATE  SHOCK  CALIBRATOR  FOR  ACCELEROMETERS  (Sandia 
Corp.)  SCTM  96-61  (73) 

ABSTRACT:  A  pendulum  device  using  a  force  transducer  is  found  to  be  an 
accurate  shock  calibrator  for  accelerometere. 


3,854 

Palmer,  M.  A.,  &  R.  S.  Harper  1955  TECHNICAL  PHOTOGRAPHY  (HIGH  SPUED  -  BLAST 
BIOLOGY)  (U .  S.  Atomic  Energy  Commission,  Wash.,  D.  C.)  Operation  TEAPOT 
Kept.  WT-1197,  Dec.  1955  ASTIA  AD-109  762 


ABSTRACT:  "The  purpose  of  this  project  was  to  provide  the  photographic  require¬ 
ments  for  Civil  Effects  Test  Group  projects  concerned  with  the  biological  phenomei^M 
of  blast.  Preshot  and  postshot  photographs  were  obtained  of  animals  and/or 
structures  utilized  by  the  above  projects.  High-speed  motion  picture  sequences 
of  group-shelter  interiors  containing  animals  were  attempted -two  during  Apple  I 
and  two  during  Apple  II,  Traid  16-mm  cameras  were  utilized  at  a  speed  of  200  franleta 
sec.  Cameras  started  at  H-2  sec  and  ran  for  a  total  of  20  sec.  For  various  reasoti*^ 
only  one  of  the  sequences  was  at  all  successful.  Medical  photographs  of  gross 


.1,168  _ 


specimens  were  obtained  at  the  time  of  autopsy  of  experimental  animals.  Documentshry 
and  technical  photographs  were  obtained  for  a  project  studying  missile  behavior 
Styrofoam  cells  showing  evidence  of  missile  penetration  were  photographed  in  a 
specially  constructed  grid  providing  a  system  of  coordinates  for  accurate  reference 
A  recommendation  for  such  a  project  to  maintain  on>site  processing  facilities  was 
made.  Several  cone lu4 ions  were  drawn  regarding  changes  necessary  to  better  assure 
motion  picture  results  under  extreme  circumstances." 
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Palmer,  M.  A.  1958  HIGH-SPEED  MOTION  PICTURE  PHOTOGRAPHY  AS  AN  AID  IN  BIO 
MEDICAL  INVESTIGATION .  (London:  Pergamon  Press,  1958)  AGARDograph  25 
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Palmisano,  C.  1951  STUDIO  DEL  TONO  LABIRINTICO  E  DEI  RIFLESSI  VEGETATI- 

VOLABIRINTICI  IN  SOGGETTI  IMBARACTI  SU  NAVI  DI  SUPERFICIE  E  STUDIO  DELLE 
VARIAZIONI  DELL'ECCITABILITA  VESTIBOLARE  PER  LO  STI’MOLO  FIXICO  DI 
MOVIMENTI  NAVE  NELLA  NAUPATIA  (Labyrinth  Tone  and  Autonomic  Labyrinth 
Reflexes  in  Sailors  and  Variations  of  Vestibular  Excitability  Due  to 
the  Physical  Stimulus  of  Ship  Movements  in  Seasickness) 

Annali  di  medicina  navale  e  coloniale  (Rome)  56(4);  424-426.  July-Aug.  1951. 
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Pando,  M.  Velasco  1958  [ARTIFICIAL  SATELLITES  AND  INTERPLANETARY  TRAVEL: 
PHYSIOLOGICAL  EFFECTS  OF  CHANGE  IN  GRAVITY.'] 

Revista  de  la  Real  Academia  de  Ciencias  de  Medris  52 (2) : 141-145 


ABSTRACT:  A  corrected  and  extended  version  of  an  analytical  study  on  the 
launching  of  space  rockets.  Attempts  to  correlate  a  mathematically  basic 
physiological  and  physical  parameter. 
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Paolucci,  G.  1961  [BODY  LESIONS  IN  RELATION  TO  DECELERATION  VALUES  AND  IMPACT 

time] 

Rivista  Di  Medicine  Aeronautica  E  Spaziale  24:234-244. 
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Paolucci,  G.  1961  jCORPOREAL  LESIONS  AS  A  FUNCTION  OF  DECELERATION 
VALUES  AND  DURATION  OF  IMPACT] 

In  Riv.  Med.  Aero.  24:234-244,  April-June  1961  (Italy) 
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Pape,  R.  U.,  &  D.  E.  Goldman  1960  OBSERVATIONS  ON  DAMAGE  TO  EXFEPJMENTAL 

ANIMALS  EXPOSEP  TO  MECHANICAL  VIBRATION.  (Paper,  3l8t  Annual  Meeting  of  the 
Aerospace  Medical  Association,  Americana  Hotel,  Bal  Harbour,  Miami  Beach, 
Fla.,  May  9-11,  1960) 


ABSTRACT:  Anesthetized  male  cats  have  been  exposed  to  mechanical  vibration  in 
the  range  from  5  to  20  cps.  Pulmonary  hemorrhage  and  evidence  of  traumatic 
myocardial  damage  may  occur  if  the  acceleration  exceeds  about  5  G  for  a  sufficient 
time.  Both  the  frequency  and  severity  of  the  injuries  Increase  as  the  acceleration 
Increases.  When  the  acceleration  exceeds  about  10  G,  death  may  result  from  the 
exposure.  Minimal  injury  is  indicated  by  delayed  changes  in  cardiac  potentials, 
which  inay,  however,  be  reversible.  Confirmatory  evidence  is  obtained  from  post 
mortem  and  histological  examination  of  tissues.  Other  observations  have  revealed 
a  definite  effect  of  the  method  of  supporting  the  animals  during  exposure. 
(Aerospace  Med.  31(4) :317) 
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Pappas,  Angelo  1961  REPORT  OF  HAZARD  CLASSIFICATION  TEST  ON  ROCKET  CATAPULT 
MK2 

(Ogden  Air  Materiel  Area,  Hill  Air  Force  Base,  Utah)  Novembet  1961 
OOY-TR-61-44  ASTIA  AD  267  292 


ABSTRACT:  The  Safety  and  Inspection  Branch  requested  the  Explosives  Evaluation 

Branch  to  conduct  the  necessary  t|ests  to  establish  the  hazard  classification 
qf  the  completely  assembled  Rocket  Catapult  MK  2  used  in  the  F-106A  and  F-106B 
aircraft. 

To  establish  the  hazard  clasjsification  of  the  complete  assembly,  tests 
were  devised  to  determine  if  propagation  would  occur  between  explosive  items. 

One  rocket  motor  of  a  catai.ult  in  a  shipping  container  was  primed  and  detonated 
to  determine  if  propagation  would  occur  between  the  two  rocket  motors  of  the 
catapult  within  the  container. 

Tests  to  determine  propagatibn  from  one  container  to  another  were  not 
performed  because  no  propagation  pccurred  within  the  single  container. 

The  cook-off  tests  to  determine  the  effect  of  fire  on  the  firing  mechanism, 
igniters  and  rocket  motors  result^  in  ignition  of  one  or  both  of  the  twin 


rocket  motors  of  the  catapult.  | 

In  the  cook-off  tests,  five  rocket  motors  ignited  out  of  the  six  tested. 
Three  catapults  were  used  each  containing  two  twin  rocket  motors. 

As  a  result  of  these  tests  iti  is  recommended  that  the  explosive  hazard 
classification  of  Quantity  Distance  Class  ?,  Storage  Compatibility  Group  F 
and  ICC  Class  B  be  assigned  to  th^  Rocket  Catapult  MK  2. 
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(Tran*,  of  Akademlya  Medit«ln*klkh  Nauk  SSSR.  Ve*tnlk.  15(5):8-22,  1960) 
(Office  of  Technical  Service*,  Wa*hington,  D.C.)  60-41255 
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Parln,  V.V.  1959  CERTAIN  OtTTCOMES  AND  FUTURE  PROSPECTS  OF  RADIOELBCTRONICS 
EMPLOYMENT  IN  MEDICINE  AND  BIOLOGY 

(Tran*,  of  Akademlya  Medlt*in*kikh  Nauk  SSSR.  Ve*tnik.  14(5): 27-40,  1959) 
(Library  of  Congre**,  Wa*hington,  D.C.)  59-13768 
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Parln,  V.  and^.  Yatdovakiy  1959  COSMIC  BIOLOGY 

Tran*,  of  Bol'ahaya  Meditain*kaYa  Enfiklopediya  (USSR)  13:1176-1182, 
2d  ed.,  1959. 

July  13,  1960  JPRS:  5029 


ABSTRACT:  The  accumulation  of  experimental  data  by  means  of  rockets  and 
artificial  earth  satelltie*  ha*  made  it  pc**ible  to  *olve  many  medical- 
biological  problem*  a**ociated  with  the  penetration  of  man  into  apace. 


3,865 

Parln,  V.  V.  1960  MAN  IN  SPACE 
Tekhnika  molodezhi  1960(11): 19 


ABSTRACT:  The  author  describes  the  problems  still  to  be  solved  before  man  can 
expect  to  set  out  on  space  travels.  These  problems  include  environmental 
effects  ipon  the  organism  and  the  elaboration  of  methods  and  means  to  ensure  It* 
normal  functioning.  In  the  first  place  it  is  necessary  to  study,  in  all 
details,  the  factors  of  the  means  Intended  to  safeguard  the  vital  action  of 
the  organism  and  general  flying  safety.  The  knowledge  of  acceleration  effects 
if  also  6f  importance.  Seclusion  over  a  long  time  in  an  Isolated  and  narrow 
room,  as  is  the  flyers'  cabin,  is  apt  to  cause  severe  psychological  complica¬ 
tions.  The  absence  of  habitual  stimuli,  the  complete  silence,  darkness, 
weightlessness,  perturbation  in  the  normal  alternation  of  day  and  night,  work 
and  rest,  may  cause  distrubances  in  the  psychic  sphere  and  in  blood  circulation 
as  well.  Food  and  water  supplies  are  one  of  the  main  problems,  and  so  is  the 
study  of  nutritive  conditions.  The  conquest  of  space  has  to  go  through  three 
stages:  Instruments,  aniouils,  man.  The  first  two  stages  are  being  pushed 

on  by  powerful  efforts,  and  have  already  yielded  abundant  and  valuable  material. 
While  man  has  not  yet  launched  on  space  travels  himself,  he  has  nevertheids* 
succeeded  in  gaining  insight  into  the  ^rstery  of  space  thank*  to  the  latest 
complicated  trial*. 
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P«rin,  V.V.  1960  H(UI  WILL  PLY  TO  THE  STARS 
Tran*,  of  Zdorov'e  (USSR)  6(ll):2-3,  1960. 
(Office  of  Technical  Services,  WashlngCon,  D.C.) 
April  3,  1962  62-249U 


3,867 


Perm,  V.V.,  M.  Naydenov  and  others  1960  ELECTRONICS  IN  BIOLOGY 

AND  MEDICINE 

(Trans,  from  Znanlve-Slla  (OSSR)  (4):8,  10-11,  1959) 

(Office  of  Technical  Services,  WashlngCon,  D.C.)  60-11874 
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Parln,  V.V.  1960  ON  THE  EVE  OF  THE  SOLUTION  OF  THE  PROBLEM 
Trud  P.  2;  13  May  1960. 


3,869 

Parln,  V.  V.,  V.  N.  Chemlgovsktl ,  &  V.  I.  lazdovskii  1960  SOME  RESULTS  AND 
PERSPECTIVES  OF  RESEARCH  IN  THE  AREAS  OF  COSMIC  BIOLOGY.  Izvestlla  Akademll 
Nauk  SSSR.  Seria  Blologicheskaia  25(1):3-18,  Jan. -Feb.  1960 
German  Translation:  Sovietwlssenachaft:  Naturvissenschaftllche  Beitrage 
(Berlin)  No.  7:677-689,  July  1960 

Abstract:  Aerospace  Medicine  31(11):958,  Nov.  1960 


ABSTRACT;  The  first  stage  of  Soviet  studies  in  cosmic  physiology  consisted  in 
launching  six  rockets  with  two  dogs  in  each.  In  this  experimental  series  the 
possibility  was  proved  of  animal  survival  in  a  hermetic  cabin  during  a  rocket 
flight  to  an  altitude  of  100  km  at  a  velocity  up  to  4212  km/hr.  In  the  second 
series  (nine  rockets  with  two  dogs  in  each)  it  was  sho%m  that  the  animals  can  be 
rescued  when  kept  in  nonhermetic  cabins,  by  catapulting  from  altitudes  as  high  as 
100  km,  and  at  velocities  of  700  to  725  m/sec,  as  well  as  from  50-km  altitudes, 
and  velocities  ranging  from  1000  to  1150  m/sec.  During  the  flight  the  condition 
of  the  animals  was  physiologically  quite  satisfactory.  In  the  third  series  the 
altitudes  were  increased  to  200-212  tan,  and  some  details  of  the  experiment  were 
modified.  The  results  were  on  the  %ihole  similar  to  those  referred  to  previously. 
Similar  results  have  also  been  obtained  from  dogs  in  further  experiments  at 
altitudes  up  to  450  km.  The  experiment  carried  out  on  the  second  artificial 
Soviet  satellite  (Sputnik  II)  rendered  it  possible  to  study  the  effect  upcn  the 
organism  of  acceleration,  noise,  and  vibrations  from  the  moment  of  launching  up 
to  entering  the  orbit  as  well  as  of  prolonged  absence  of  gravitation  during  the 
orbital  flight.  The  general  conclusion  to  be  drawn  from  the  biological  experi¬ 
ment  on  the  second  Sputnik  is  that  conditions  still  more  like  those  of  cosmic  flight 
than  those  obtained  in  rockets  are  fairly  well  tolerated  by  highly  organized 
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animals.  The  experiments  should  therefore  be  continued  and  extended  still  more 
actively.  To  solve  the  problem  of  the  flight  of  the  first  cosmic  ship  with  a  man 
aboard,  it  is  necessary  to  develop  scientifically  grounded  principles  of  selection 
of  people  for  this  purpose.  As  to  regeneration  of  the  air,  food  provision,  water 
supply,  elimination  of  excretions,  these  questions  are  to  be  considered  as  more 
or  less  settled  for  relatively  short  cosmic  flights.  Prolonged  Journeys  necessi¬ 
tate  the  development  of  devices  which  would  transform  the  cosmic  ship  into  a  kind 
of  a  closed  microcosm  with  its  own  cycle  of  substances. 


3,870 

Parin,  V.  1960  GREAT  EVE 
lavestiya  P.  3;  17  May  1960. 
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Parin,  V.  V.  1960  FASTER  AND  HIGHER 
Zdorov' ye  (Moscow)  5:1-2,  May  1960 


ABSTRACT:  The  author  recounts  a  number  of  electronic,  atomic,  and  other  marvels 
which  would  confront  this  man,  after  which  he  discusses  the  conquest  of  space, 
one  of  the  most  Intriguing  of  contemporary  problems.  Space  medical  scientists 
have  concluded  that  the  efficiency  and  normal  activity  of  a  human  organism  is  not 
disrupted  in  any  way  as  a  result  of  weightlessness.  A  long  period  of  weightless¬ 
ness  may  cause  an  inaccurate  idea  of  the  position  of  articles  in  space,  a  sensatiot 
of  falling,  mild  vertigo,  and  weakness.  All  these  manifestations  are  the  result 
of  disturbance  of  the  normal  function  of  the  organs  of  equilibrium  and  the  appara¬ 
tuses  of  perception  situated  in  the  skin,  muscles,  tendons,  etc.  Sufficient  data 
on  the  effects  of  acceleration  on  the  organism  have  been  collected.  Experiments 
in  which  dogs  were  sent  to  altitudes  of  100-450  kilometers,  performed  in  the  USSR 
since  1950.  have  made  it  possible  to  conclude  that  a  living  organism  tolerates 
accelerationr  satisfactorily  if  it  is  placed  in  the  cabin  in  the  proper  position. 
The  action  of  G  forces  can  be  reduced  considerably  if  special  compensating  garments 
which  compress  certain  parts  of  the  body  and  prevent  vessels  from  being  overfilled 
with  blood,  are  worn.  (CARl) 


3,872 

Parin,  V.  1960  GET  TO  KNOW;  SPACE  BIOLOGY 
Trud  P.  3;  15  October  1960. 
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P«rin,  V.  1961  THANKS  TO  THIS  DAY  LIFE  IS  WORTH  LIVING 
Veatnlk  vozdushno^'.o  flota  4:  53-55 


3,874 

Parln,  V.V.  &  V.I.  laadovakii  1961  PUT'  SOVETSKDl  KOSHICHESKDl  PIZIOI/XSII 
(Advances  In  Space  Phyelology  in  the  Soviet  Union) 
flalologlcheakll  ahurnal  SSSR  (Moakva)  47(10);  1217-1226,  Oct.  1961 

ABSTRACT:  The  first  and  second  stages  of  animal  experiments  in  Soviet  space 
acdlclne  and  biology  were  carried  out  with  rocket  flights.  Satisfactory  data 
were  obtained  on  physiology  and  behavior  under  space-equivalent  stresses  and  on 
the  adequacy  of  heremetic  cabins,  cabin  equipment,  space  suits,  and  recovery 
equipment.  The  orbital  flight  of  the  dog,  Lalka,  confirmed  that  a  highly  organ¬ 
ised  organism  can  survive  space  flight  in  a  satisfactory  condition.  Other 
satellite  flights  with  different  types  of  animals  allowed  continuous  observe-- 
tions  of  their  condition  throxighout  the  flight  and  during  landing.  The  final 
gtage  yus  preceded  by  tho  selection  and  training  of  cosmonauts.  'Bie  training 
program  subjected  the  cosmonauts  to  simulated  stresses  gradually  increasing  in 
intensity  until  the  levels  expected  in  space  were  exceeded.  Careful  medical 
observations  were  made  throughout  the  training.  The  results  of  this  preparation 
were  seen  in  the  successful  flight  of  Gagarin.  In  Titov's  flight  prolonged 
weightlessness  affectedlihls  vestibular  sense  organs  but  not  his  efficiency. 
Recovery  after  the  flight  was  rapid. 


3,875 


Parln,  V.  V.  and  V.  K.  Yasdovskli  1961  ADVAHCES  IH  SOTIKT  8PAC*  PHTSlOXiKT. 

LIFE  SUPPORT  STSTEJC:  SOVIET  LITERATURE.  . 

Trans,  of  Plstologicheskii  Zhuma'i.  (USSR)  47(10):  1217-1226,  1961. 

|Offi£q  61  Technical  Services,  Washington,  D.C.) 

July  3,  1962  62-32110 
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Parln,  V.  1961  TRAINING  FOR  SPACE  FUGHT 
Znanlye  -  si la  1961(4): 23-24 


ABSTRACT:  The  article  conanents  on  the  suggestion  advanced  recently  by  a  group  of 
American  scientists  of  creating  a  "cybemeticized  man".  Such  a  man  could  function 
normally  in  space  on,  say,  the  moon  without  the  encumbrance  of  a  space  suit. 
Hoirever,  there  is  no  guarantee  that  he  would  function  benignly  for  prolonged 
periods.  Better  results,  would  be  achieved  by  pretraining  future  astronauts  to 
function  under  space  conditions.  Proper  physical  and  psychological  training  of 
the  astronaut  is  the  best  preparation  for  space  flighty  together  with  the  develop¬ 
ment  of  all  devir->s  and  equipment  necessary  to  sustain  life.  Man  can  withstand 


eoiitld«rabl«  gravitatioaal  atrast  if  ha  is  located  transversely  to  the  rocket's 
•11m  of  aovaaent  so  that  the  stress  acts  laterally  and  not  froa  head  to  foot  along 
til*  body.  Bapaatad  exposure  to  accalaraclon  was  found  to  increase  the  subject's 
aaduranca.  Autoaatic  devices  incorporated  in  the  spacesuit  could  be  set  to  con¬ 
strict  certain  parts  of  the  body  depending  on  the  acceleration.  Aaerican  scien¬ 
tists  the  author  feels,  underestisate  the  body's  physiological  and  asntal  reserves J 
(CAU) 


3,877 

Parin,  V.  V.  1961  THB  BOLB  OF  SFACS  KSOICIMB  d  REALIZING  THE  FIRST  MANNED 
SPACE  FLIGBI.  Medttstna  i  kosnlcheskive  poletv:  sborntk  1961(9) :4- 12 


ABSTRACT:  The  space  flight  by  Yuriy  Gagarin  tms  the  final  stage  of  the  initial 
period  of  space  exploration,  i.e.,  that  of  becoming  familiar  with  space  conditions 
Investigations  were  started  10-12  years  ago  into  space  medicine  and  biology. 

Dogs  and  small  animals  were  used  to  ascertain  the  physiological  reactions  of  space 
conditions.  Acceleration  from  zero  to  first  cosmic  velocity  with  its  displacement 
effect  was  one  factor  of  great  physiological  importance.  Another  factor  was  the 
vibration  transferred  from  the  rocket  to  the  beings  in  the  capsule.  The  animal 
tests  indicated  that  manned  space  flight  in  Soviet  space-ships  did  not  endanger 
health  and  working  capacity  cf  the  astronaut.  (CARI) 
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Parin,  ▼.  V.  1961  COSMOS  —  BARTH. 

Trans,  of  Ogonek  (USSR)  39(17):26-27,  1961. 
(Office  of  Technical  Services,  Washington,  D.C.) 
Jan.  21,  1963  63-13529 


ABSTBACT:  A  nontechnical  review  of  Soviet  space  biology  experiments. 
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Parin,  V.  V.  1961  HOW  THE  FLICST  WAS  READIED. 
Trans,  of  Zdorov'e  (USSR)  7(6):4-5,  1961. 

(Office  of  Technical  Services,  Washington,  D.C.) 
Jan.  18,  1963  63-15525 


ABSTRACT:  An  fccount  on  medical  and  biological  experiments,  performed  in 
pireparatlon  for  the  Soviet  manned  space  flight  program. 
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Parln,  V.  1961  BIOLOGY  AND  SPACE. 

Tranalated  by  Foreign  Tech.  Dlv.,  Air  Force  Systetae  Cotamend,  Wrlght- 
Patterson  AFB,  Ohio.  Trana.  no.  PTD-TT-6 1-168,  21  November  1961  of 
laveetlva.  p.  6,  28  March  1961.  ASTIA  Doc.  No.  AD-267  714. 

ABSTRACT:  Thle  report  Is  a  record  of  the  problems  solved  by  Soviet  scientists 
la  the  field  of  space  biology  and  medicine. 


.3,881 

Parln,  V.V.  1961  PRIMENENIE  RAOIOEIEKTHONIKI  V  MBDITSINE  1  BIOLOGll 
(Application  of  Radlo-Electronlcs  to  Medicine  and  Biology) 

(Trans,  of  mono.  Elektronika  tte^tslne  (Electronics  In  Medicine) 
Moscow/Leningrad,  p.  19-37,'’  196d) 

(Office  6f  Technical  Services,  Washington,  D.C.)  61-28051 
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Parln,  V.  1961  (BIOLOGY,  TECHNIQUES  AND  SPACE) 

Przeelad  technlcznv  1961(31) :6-7 


ABSTRACT:  The  article  describes  and  praises  Soviet  space  achievements,  broadly 
outlines  the  need  for  close  cooperation  between  the  various  scientific  fields 
participating  in  the  space  program  and  the  training  of  cosmonauts.  After  men¬ 
tioning  the  April  12,  1%1  flight  of  Gagarin,  the  author  points  out  that  a  new 
science  has  been  created  as  a  result  of  the  exacting  demands  of  cosmic  flight- 
space  biology  and  medicine.  In  contradisclnctlon  to  the  former  concepts  of 
biology,  space  biology  and  medicine  are  closely  related  and  combine  a  number  of 
other  fields.  A  number  of  factors  may  Influence  the  living  organism  in  space. 
These  i^re  first  determined  In  snlmals  by  the  radiotelemetering  nlethod.  The 
results  of  these  first  Investigations  in  space  physiology  showed  that  during 
flight,  right  up  to  peak  velocity  and  again  during  the  space  vehicle's  decelera¬ 
tion.  period,  the  living  organism  is  subjected  to  great  strains  on  the  heart  and 
careful  increase  in  acceleration;  careful  awdical  control  was  carried  out  during 
all  training  stages,  assuring  the  perfect  health  of  the  cosmonaut.  (CARl) 


3,883 

Parln,  V.  1962  CAPACITIES  OF  THE  HUMUf  ORGANISM:  DEFENSE  MBCHANISMS  AND 
ADAPTATIONS  IN  CONDITIONS  OF  MAXIMUM  OVERLOAD  AND  THE  STATE  OF  fRIGHT- 
LBSSNESS. 

In  Perspect  Biol.  Med.  5:527-533,  SwMr  1962. 
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Parln,  V.  V.  ct  al  1962  DEVICES  TO  PROTECT  THE  ORCAHISM  FROM  G« 
FORCES  AND  IN  THE  WEIGHTLESS  STATE. 

Trana  frtm  Medttainakll  Rabotnlk  (USSR)  25:3,  Feb.  6,  1962. 
(Office  of  Technical  Servlcea,  Waahlngton,  D.C.) 

March  21,  1962  62-24337 


3,885 

Parln,  V.  V..  V.  I.  Yazdovskly,  &  0.  6.  Gazenko  1962  (EFFECT  OF  6  FORCES  ON  THE 
CENTRAL  NERVOUS  SYSTEM] (USSR)  Medltalnaklv  rabotnik.  6  Feb,  1962,  p.  3, 
cola.  3-5 


ABSTRACT:  It  la  noted  that  reactiona  of  astronauta  to  acceleration  in  actual 

apace  flight  are  more  marked  than  indicated  by  data  obtained  in  centrifuge  teata 
and  that  the  accompanying  emotional  stresses  affect  the  response  6f  the  organism 
to  various  physical  factors.  In  view  of  this,  a  study  has  been  undertaken  to 
determine  the  mechanism  by  which  G  forces  affect  the  central  nervous  system. 
Certain  pharmacological  agents  have  been  used  to  l^sssen  or  change  the  bioelectric 
reaction  of  the  respiratory  and  cardiovascular  systems  to  effects  of  excess  G's. 
The  ultimate  goal  of  this  study  is  to  establish  objective  criteria  which  would 
enable  biosensors  to  detect  Incipient  functional  disorders  and  to  activate  counter 
measure  equipment  before  physiological  malfunctions  develop. 
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Parln,  V.  1962  SPACE  MEDICINE  REACHES  ANOTHER  STAGE 
Moscow  News.  April  7,  1962,  page  9 


ABSTRACT:  The  author  states  that  the  numerous  tests  of  all  life-sustaining  systems 
the  thorough  evaluation  of  the  state  of  anlsmls  during  the  flights  and  for  a  long 
time  after  their  recovery  have  led  to  the  conclusion  that  man's  space  flight  was 
fully  prepared  from  both  the  technical  and  the  medical  points  of  view. 

Both  Gagarin's  and  Titov's  flights  opened  up  wonderful  prospects  for  space  research 
It  has  become  clear  that  manned  space  fllfht  can  last  for  many  days.  The  author 
feels  sure  that  after  the  creation  of  a  closed  ecological  system,  man  will  be 
confronted  with  unlimited  opportunities  for  the  exploration  of  outer  space.  (CARl^ 


3,887 

Parln.  V.V.  6  O.G.  Gaxenko  1962  SOVIET  EXPERIMENTS  AIMED  AT  INVESTIGATING 
THE  INFLUENCE  OP  THE  SPACE  FLIGHT  FACTORS  ON  THE  ORGANISM  OF  ANIMALS  AND 
MAN.  (Paper,  3rd  International  Space  Science  Symposium  and  Fifth  OOSFAR 
plenary  Meeting,  April  30  -  May  9,  1962,  Washington,  D.C.)  NASA  N  62-15217. 


ABSTRACT:  This  Is  a  presentation  of  the  results  of  the  biological  experiments 
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conducted  on  Space  ship-satellites  II,  III,  IV,  and  V  and  of  scientific  observa¬ 
tions  made  during  Gargarin  and  Titov's  flights  aboard  space  ships  Vostok  1 
and  11.  The  physiological  reactions  to  various  flight  stresses  were  not  fatal. 
Neither  the  cosmonauts  nor  the  animals  had  any  observable  change  in  health. 

The  most  important  Cask  is  the  study  of  the  influence  on  the  huoiaa  organism 
of  the  various  flight  stress  factors,  including  emotion  strain. 


3,888 

Parin,  V.V.,  O.G.  Gazenko,  &  V.I.  Yazdavkly  1962  THE  POSSIBILITY  OP 

PROTECTIVE  ADAPTATIONS  OF  THE  ORGANISM  AND  LIMITS  OF  ADAPTATION  UNDER 
CONDITIONS  OF  MAXIMUM  OVERSTRAIN  AND  WEIGHTLESSNESS  T 
Vestnik  Adad.  Med.  Nauk  S^R  (Moscow,  JPRS-15187,  NASA  N  62-17962 
10  Sept.  1962. 

ABSTRACT:  A  study  is  made  of  the  possibility  of  protective  adaptations  and 
limits  of  adaptation  of  an  organism  under  conditions  of  maximum  overstrain  and 
weightlessness.  A  study  of  Che  rate  of  blood  circulation  and  oxygen  content 
in  arterial  blood  shows  a  direct  dependence  of  the  degree  of  blood  oxygenation 
on  the  rate  of  circulation.  This  can  serve  as  evidence  of  the  active  participa¬ 
tion  of  the  hemodynamics  of  the  lesser  pulmonary  circulation  in  blood  oxygena¬ 
tion  during  transverse  overloads.  As  a  result  of  ground  experiments  and  human 
space  flights,  the  limits  of  admissible  values  of  prolonged  accelerations  have 
been  established;  and  preliminary  results  on  the  possibility  of  raising  the 
physiological  tolerance  of  man  to  the  action  of  accelerations  by  the  training 
exercise  method  have  been  obtained.  An  alteration  of  af ferentation  was  observed 
under  conditions  of  weightlessness  after  prolonged  space  flight.  (STAR) 


3,889 

Parin,  V.,  V.  Yazdovskiy,  &  0.  Gazengko  1962  SPACE  MEDICINE  REPORT 
FB1S,USSR  &  East  Europe,  No.  23,  1  Feb.  1962. 


ABSTRACT:  The  effects  of  space  flight  factors  and  man's  potential  defensive 
adaptation  mechanisms  under  the  conditions  of  maximum  acceleration  and  weight¬ 
lessness  were  the  subject  of  a  paper  presented  to  a  current  session  of  the 
USSR  Academy  of  Medical  Sciences  in  Moscow. 

Three  groups  of  factors  encountered  in  outer  space  are  discussed  in  this  paper. 
The  first  group  of  physical  factors  includes  extremel-  low  barometric  pressures, 
ionizing  radiations,  meteorites,  and  so  on.  The  second  group  of  factors, 
depending  on  the  rocket  flight  itself,  include  noise,  vibration,  acceleratic n , 
and  weightlessness.  The  third  group  of  factors  affecting  the  cosmonaut  depend 
on  conditions  inside  the  spaceship  and  safety  facilities  for  the  crew  in  flight. 
Scientists  believe  that  the  strongest  operating  factors  of  space  flight  are 
acceleration,  weightlessness,  cosmic  radiation,  and  emotional  tension.  (CARI) 
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P«rtn,  V.  V.,  &  0.  C.  Gazenko  1962  SOVIETS  GIVE  VOSTOK  PHYSIOLOGICAL  DETAILS 
Aviation  Week  and  Space  Technology.  May  28,  1962,  pp.  67,  71 


ABSTRACT:  The  first  flights  of  the  astronauts  were  made  In  paths  already  tested 
In  launchings  of  space  ships  with  animals  aboard.  Animals  In  this  case  were 
specific  Indicators  of  danger.  Close  Investigation  of. animals  during  flight  and 
after  recovery  to  Earth  enabled  us  to  conclude  that  there  are  no  considerable 
changes  dangerous  for  life  and  health  of  cosmonauts.  A  combination  of  physlologl- 
cal  methods  and  the  corresponding  medical  research  apparatus  was  used  In  order  to 
make  studies  of  the  Influence  of  space  flight  factors  on  the  cosmonaut's  organism. 
Dui  Gagarin's  and  Titov's  flights  physiological  methods  were  used  chiefly  for 
the  ij'.j'poses  of  physician's  control. 

Before  the  launch,  at  all  the  portions  of  the  flight  trajectory  and  after  it  the 
Gagarin's  health  was  satisfactory.  After  lift-off  during  the  gradual  Increase 
of  velocity  of  the  ship  the  heart  rate  Increased  to  140-158  beats  per  minute,  the 
respiration  rate  was  20-26.  At  the  end  of  the  powered  period,  the  heart  rate  de¬ 
creased  to  109  beats  and  the  respiration  rate  reduced  to  18  per  minute.  Gagarin 
pointed  out  some  unusual  sensations  under  conditions  of  zero-gravity,  though  no 
disorders  of  functions  were  observed,  he  felt  and  performed  his  program  well . 

When  he  approached  the  Earth  his  respiration  became  not  frequent,  smooth  and 
calm.  In  three  hours  after  landing  Indices  were  fixed  characteristic  of  the 
normal,  calm  condition  of  the  space  pilot.  (CARI) 
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Parln,  V.V.  1962  ROZHDENIE  KOSMICHPSKOI  BIOLOGII  (Birth  of  Space  Biology) 
Prlroda  (Moskva),  (10):9-11.  Oct.  1962.  In  Russian. 


ABSTRACT:  Beginning  with  1949,  hlgh-altitude  rocket  experiments  have  definite* 
ly  established  the  feasibility  of  manned  space  flight.  During  l:>uj-61  a  wide 
selection  of  biological  objects  were  tested  on  Sputniks  3,  4,  and  5.  A  wealth 
of  Information  has  been  gained  during  these  flights,  which  made  it  possible  to 
take  concrete  steps  toward  manned  space  flight.  Since  no  adverse  effects  were 
observed  on  the  first  orbital  flight  in  Vostok-l  by  lu.  A.  Gagarin,  it  was 
considered  possible  to  extend  the  duration  of  orbital  flights.  Since  G.S. 
Titov  reported  vestibular  disturbances  during  the  flight  in  Vo8tok-2,  special 
corrective  measures  had  to  be  devised.  Subsequent  flights  of  A.G.  Nikolaev 
(Vo8tok-3)  and  P.R.  Popovich  (Vo8tok-4)  have  completely  vindicated  the  train¬ 
ing  methods  used  previously,  and  laid  a  firm  foundation  for  further  manned 
exploration  of  space.  (Aerospace  Medicine  34(8):769',  Aug.  1%3) 
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P»rln,  V.V.  1963  MAN  IN  COSMOS 
Smena.  No.  13,  1961,  pp.  22-23 

(Translation  Services  Branch,  Foreign  Technology  Division,  Wright  Patterson 
AFB,  Ohio)  FTD-TT-62-1606/1 ,  17  Jan.  1963.  ASTIA  AD  295  806 


ABSTRACT:  Overload  is  one  of  the  serious  problems  faced  by  a  cosmonaut  during 
space  flight.  Scientists  are  now  trying  to  solve  the  problem  by  placing  the 
cosmonaut  dressed  in  an  airtight  suit  into  a  special  chamber  filled  with  liquid. 
In  it,  he  will  be  situated  in  a  suspended  state.  It  is  hoped  that  the  specific 
weight  of  the  liquid  will  become  equalized  with  the  specific  weigl>t  of  the 
cosmonaut  and  thus,  make  it  possible  for  him  to  endure  overloads.  Observations 
of  animals  on  board  cosmic  ships  explained  that  the  vital  activity  of  the 
organism  under  conditions  of  weightlessness  is  normal.  One  of  the  yet  unsolved 
prob  ems  of  spdce  flight  is  th^t  of  radiation.  One  method  under  investigation 
to  increase  the  stability  of  the  organism  to  radiation  is  by  artificially  slow¬ 
ing  down  the  vital  processes  in  the  organism.  This  would  be  done  by  cooline 
the  living  organism.  ^ 
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Parin,  V.V.  1963  THE  COSMONAUT  IS  FEEXING  FINE,  SAID  A  SOVIET  SCIENTIST 
Literatumava  Gazeta .  Aug.  15,  1961,  p.  1 

(Translation  Services  Branch,  Foreign  Technology  Division,  Wright-Patterson 
AFB,  Ohio)  FTD-TT-62- 1602/1,  Jan.  17,  1963.  ASTIA  AD  295  798 


ABSTRACT:  A  discussion  of  the  good  physical  condition  of  both  Yuriy  Gagarin 
and  German  Titov  during  and  following  their  space  flights  provides  scientists 
with  a  good  outlook  for  future  space  flights.  After  the  flights,  scientists 
concluded  that  weightlessness  does  not  interfere  with  normal  activities. 
Moreover,  it  does  not  appear  to  be  a  hindrance  in  manual  control  of  the  ship. 
Furthermore,  Titov  spent  24  hours  in  the  cabin  of  the  Vostok-2  in  which  time, 
day  and  night  changed  17  times.  This  change  in  the  customary  time  period  had 
no  effect  on  the  nealth  of  the  cosmonaut.  Titov's  flight  also  proved  that 
weightlessness  has  no  adverse  effect  on  the  functions  of  man's  organism. 
Finally,  the  flight  proved  that  man  can  without  greater  strain  and  without 
harm  live  under  conditions  of  cosmos--fcr  a  time  necessary  to  carry  out  such 
flight. 
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Parin,  V.V.  1963  IT  HAS  BEEN  ACCOMPLISHED 
Smena .  No.  7,  1961.  pp.  3-4 

(Translation  Services  Branch,  Foreign  Technology  Division,  Wright-Patterson, 
AFB,  Ohio)  FTD-TT-62 -1607/1,  18  Jan.  1963.  ASTIA  AD  295  805. 


ABSTRACT.  Behind  the  flight  of  Communist  Yuriy  Alekseyevich  Gagarin  are  years 
of  scientific  achievements  in  the  field  of  space  flight.  An  unforgettable  day 
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was  when  the  first  soviet  satellite  weighing  83.6  kg  made  a  round  trip  around 
our  planet.  From  that  memorable  day,  more  than  three  years  have  passed.  The 
flight  of  the  Dog  Layka  and  later,  the  first  trip  of  the  Zoo-Botanical  Garden 
headed  by  dogs  Byelka  and  Strelka.  Dogs  were  used  instead  of  monkeys  because  it 
is  difficult  to  train  a  monkey  to  calm  behavior  under  flight  conditions.  The 
blast  off  of  dogs  can  be  carried  out  without  chemically  doping  their  nervous 
system.  After  the  flights  of  various  dogs,  came  photography  of  the  reverse  side 
of  the  moon.  Finally,  flights  of  the  third,  fourth,  and  fifth  cosmic  ships. 

All  of  these  flights  brought  about  the  conclusion  by  scientists  that  mans  flight 
into  the  cosmos  on  board  a  soviet  space  ship  is  connected  with  no  danger  to  his 
health  or  life. 
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Parin,  V.V.  1963  COSMOS,  MEDICINE,  MAN 

Komosomol ' skava  Pravda .  10  March  1961,  1  p. 

(Translation  Services  Branch,  Foreign  Technology  Division,  Wright- 
Patterson  AFB,  Ohio)  FTD-TT-52-1603/1,  Jan.  17,  1963.  ASTIA  AD  295S01 


ABSTRACT:  Four  questions  were  directed  to  Prof,  active  member  of  the  Academy 
of  Medical  Sciences  USSR,  V.V.  Parin.  His  answers  to  the  following  four 
questions  are  contained  in  this  report:  (1)  What  is  the  characteristic  trait 
of  cosmic  investigations,  carried  out  in  our  country?  (2)  Has  the  analysis 
of  data  obtained  during  the  fli^t  of  the  second  ship-satellite  been  complet¬ 
ed?  What  new  facts  have  these  investigations  given  to  medicine?  (3)  What  is 
the  effect  of  cosmic  flight  conditions  on  the  higher  nervous  activity?  (4) 

Why  are  dogs  employed  in  the  role  of  experimental  animals  in  cosmic  investi¬ 
gations? 
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Park,  J.  1942  THE  CORRELATION  BETWEEN  SWING  SICKNESS  AND  AIR  SICKNESS  AND 
HISTORY  OF  MOTION  SICKNESS. 

(British  Air  Ministry,  Flying  Personnel  Research  Coma.,  Parnborough) 
PPRC  Rept.  No.  485,  August  1942. 


3,397 

Park,  J.  1942  AIRSICKNESS  IN  GLIDERS. 

(Plying  Personnel  Research  Comnittee,  Air  Ministry)  P.P.R.C.  Rept.  510, 
December  1942 
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Parker,  G.  H.  1961  ENGAGEMENT  LIMITATIONS  OF  STEEL  WIRE  WHEN  USED  AS  A  VEHICLE 
ARRESTING  DEVICE.  (Air  Force  Mlss.le  Development  Ctr.,  Holloi&an  AFB,  N.  Mex.) 
MDC  TDR  61-38;  Pro j ,  No.  6876;  ASTIA  AD-270  863;  Dec.  1961 

ABSTRACT:  Extensive  tests  were  performed  in  the  past  using  steel  cables  with 

hemp  cores  as  pendants  of  arresting  gear,  but  little  attention  was  directed  towards 
the  limitations  of  a  homogeneous  steel  wire  as  the  pendant  of  an  arresting  device. 
In  a  series  of  sled  tests  on  the  Holloman  track,  limits  for  successful  engagement' 
velocities  were  partly  established  for  steel  wire.  The  phenomena  that  exist  at 
the  engagement  of  vehicle  and  arresting  device  are  considered,  and  a  con^arison 
made  of  experimental  results  with  predicted  theoretical  values.  (AUTHOR) 
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Parker,  J.F.,  Jr.  H.E.  Price  et  al.  1957  AVIATION  MEDICAL  SAFETY  TRAINING: 
RECOMMENDED  TRAINING  AIDS  AND  DEVICES  (Psychological  Research  Associates, 
Arlington,  Va.)  Technical  rept.  NAVTRADEVCEN  1339-28-3;  31  Aug.  1957; 
ASTIA  AD- 150  185 
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Parkin,  G.B.  1945  BLOWER  TUNNEL  TESTS  ON  THE  FLIGHT  PATH  OF  A  MAN  EJECTED 
NORMALLY  FROM  AN  AEROPLANE  MOVING  AT  HIGH  SPEED.  (Royal  Aircraft 
EstablishiHent ,  Famborough)  Technical  Note  No.  Aero.  1618,  March  1945. 
Appendix  4  to  Lovelace,  W.R. ,  E.J.  Baldes,  &  V.J.  Wulff,  The  E lection  Seat 
for  Emergency  Escape  from  High  Speed  Aircraft .  ASTIA  ATI  7245 


SUMMARY:  Blower  tunnel  tests  have  been  made  to  determine  the  flight  path  of 
a  man  when  ejected  with  the  seat  from  an  aircraft.  It  has  been  found  that  for 
the  pilot  to  clear  safely  the  tall  unit  of  a  Meteor  travelling  at  750  F.P.S. 
his  ejection  velocity  should  not  be  less  than  50  F.P.S.  if  he  and  the  seat  are 
free  to  part  or  40  F.P.S.  if  he  is  attached  to  the  seat.  He  is  liable  to  be 
rotated  in  any  direction  at  a  rate  up  to  1  1/2  revs. /sec.  while  travelling  from 
cockpit  to  tall,  when  ejected  from  the  aircraft  at  this  air  speed.  (Author) 
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Parnell,  J.,  E.  L.  Beckman,  &  L.  H.  Peterson  1953  DEVELOPMENT  OF  BIOLOGICAL 
RESEARCH  APPARATUS  FOR  USE  IN  ACCELERATION  AND  DECELERATION  STUDIES.  PHASE 
I.  THE  EVALUATION  OF  PRESSURE  TRANSDUCER  SYSTEMS.  (Naval  Air  Development 
Ctr. ,  Johnsville,  Pa.)  NADC-MA-5206;  ASTIA  AD -1061;  15  Jan.  1953 


ABSTRACT:  Response  measurements  were  made  of  various  pressure  transducers,  trans¬ 
ducer  fittings,  and  coupling  systems  using  pressure-step  function,  sine-wave  pres¬ 
sure,  and  absolute  calibration  techniques.  The  accurate  standard  methods  of 
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transducer^aystem  evaluation  demonstrated  that  these  systems  may  be  treated  as 
lumped  systems.  A  capacitance-type  transducer  with  a  long  polyvinyl  catheter  was 
used  as  the  test  system  for  consideration  of  a  transducer  system  with  more  than 
1  degree  of  freedom.  Measurement  of  physical  constants  of  this  system  were 
carried  out  and  the  electrical-transmission-line  theory  was  applied  to  the  catheter 
Theoretical  consideration  was  given  to  the  effect  of  varying  physical  constants 
upon  the  response  of  the  system.  A  damping  segment,  based  on  the  theoretical 
concepts,  improved  the  amplitude  vs  frequency  response  of  the  system  and  reduced 
acceleration  artifacts. 
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Parry,  J.  H.,  Jr.  1962  U.  S.  ARMY  NATIONAL  GUARD.  H-13E  HELICOPTER  ACCIDEIIT 
*  AMITYVILLE,  NEW  YORK,  5  JANUARY  1962. 

(Aviation  Crash  Injury  Research,  Phoenix,  Ariz.)  RePt.  AvCIR  62-7; 
Contract  DA  4A-14A-tc-802,  TRZC  TR  62-64,  Aug.  1962,  AST7A  AD  285787L 
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Partel,  G.  1960  XI  CONGRESSO  ASTRCNAUTICO  INTERNAEIONALE  (XITH  INTERNATIONAL 
ASTRONAUTICS  CONGRESS)  Rivista  Aeronautica.  Italy,  36(10): 1517-1561, 

Oct.  1960 
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Passavantl  L.  1955  DEVELOPMENT  OF  BIOLOGICAL  RESEARCH  APPARATUS  FOR  USE  IN 
ACCELERATION  AND  DECELERATION  STUDIES.  PHASE  III.  (Naval  Air  Development 
Ctr.,  J'ohnsville,  Pa.)  Project  NM  001  100  303;  31  Dec.  1955 


ABSTRACT:  Infrared  sensitivity  of  the  television  camera  has  been  found  to  be  of 

lo  practical  value.  A  snooperscope  type  of  image  converter  was  used  with  negative 
results.  The  object  of  using  a  TV  camera  with  infrared  lighting  is  to  reduce  the 
light  on  the  subject  so  as  not  to  interfere  with  the  subject  s  ability  to  view 
signal  lights.  These  become  difficult  to  see  when  the  subject  is  under  G  near 

the  blackout  level . 
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Paaaera,  A.L.  and  R.G.  Wllloh,Jr.  1956  AN  OPTIMUM  SWITCHING  CRITERION  FOR  A 

THIRD-ORDER  CONTRACTOR  ACCELERATION  CONTROL  SYSTEM  (National  Advisory  Conmitte® 
for  Aeronautics,  Washington,  D.C.)  Aug.  1956,  TN  3743,  ASTIA  AD- 105  243 


ABSTRACT:  "A  switching  criterion  for  optimum  performance  of  a  third-order  contaetpr 
acceleration  control  system  having  complex  roots  is  presented.  Analytical  and 
analog  computer  methods  are  utilized  to  determine  this  criterion.  The  resulr.ing 
optimum  transient  responses  are  presented  and  compared  with  those  of  an  equivalent 
linear  system"  (NACA  Abstract) 
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Passey,  G.  A.  1948  ACCELERATORY  PATTERNS  IN  FLIClfr  OF  AIRCRAFT;  INSTRUMENTS 
’and  TECHNIQUES  OF  MEASUREMENT. 

(A  report  of  research  under  contract  with  the  Office  of  N<»val  Research. 
February  1948) 
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Passey,  G.E.  and  F.E.  Guedry,  Jr.  1949  THE  PERCEPTION  OF  THE  VERTICAL:  Ill. 
ADAPTATION  EFFECTS  IN  FOUR  PLANES  J.  Exp.  Psychol  39:700-707 
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Passey,  G.  E.  &  F.  E.  Guedry  1949  THE  PERCEPTION  OF  THE  VERTICAL.  III. 
’adaptation  EFFECTS  IN  FOUR  PLANES. 

(U.S.  Naval  School  Aviation  Medicine  &  Research,  Pensacola,  Fla.) 

Pro j .  No.  NM  001  037,  Research  Rept.  NMOOl  110  300.6.,  June  21,  1949. 
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Passey  G  E.  1949  THE  PERCEPTION  OF  THE  VERTICAL.  VI.  ADJUSTMENT  TO  THE 
TORTICAL  WITH  NORMAL  AND  TILTED  VISUAL  FRAMES  OF  REFERENCE.  (Naval  School 
of  Aviation  Medicine,  Pensacola,  Fla.)  Proj ,  NM  001  110  500.10.,  22  Nov. 
1949 


3,910 


Passey,  G.  E.,  &  J.  T.  Ray  1950  THE  PERCEPTION  OF  THE  VERTICAL.  X.  ADAPTA¬ 
TION  EFFECTS  IN  THE  ADJUSTMENT  OF  THE  VISUAL  VERTICAL.  (Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.)  Proj.  NM  001  110  500.17.,  20  Oct.  1950 
ASTIA  ATI  14320 
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Passey,  G.E.  1950  THE  PERCEPTION  OF  THE  VERTICAL:  I.  ADJUSTMENT  TO  THE  VISUAL 
VERTICAL  FROM  VARIOUS  MAGNITUDES  OF  BODY  TILT  (U.S.  Naval  School  of  Aviation 
Medicine,  Pensacola,  Florida  and  Tunland  University)  Report  No.  15,  Project 
NM  063.01.15,  10  March  1950. 
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Passey,  G.  E.  1950  THE  PERCEPTION  OF  THE  VERTICAL.  IX.  ADJUSTMENT  OF  THE 
VISUAL  VERTICAL  FROM  VARIOUS  MAGNITUDES  OF  BODY  TILT.  (Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.)  Proj.  NM  001  110  500.15.,  10  March 
1950 
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Paton,  C,  R.,  E.  C.  Pickard  &  V.  H. 
RIDE  PROBLEM.  S.A.E.  Journal 


Hoehn  1940  SEAT  CUSHIONS  AND  THE 
47:273-283,  July  1940. 
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Patrick,  L.  M.  n.d.  IMPACT  DAMAGE  TO  INTERNAL  ORGANS 

(Department  of  Engineering  Mechanics,  Wayne  State  Univ.) 
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Patrick,  L.  M.,  H.  R.  Lissner,  M,  Lebow,  &  P.  G.  Evans  1960  EFFECTS  OF  CON¬ 
TROLLED  ACCELERATIONS  ON  STRAIN  IN  THE  INTACT  VERTEBRAL  COLUMN.  Anat.  Rec . 
136:256,  Feb.  1960 
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Patrick,  L.  M.  1962  CAUDO-CEPHALAD  STATIC  AND  DYNAMIC  INJURIES  TO  THE 

VERTEBRAE.  In  M.  K.  Cragun,  ed..  The  Fifth  Stapp  Automot ive  Crash 

and  Field  Demonstration  Conference .  Sept .  14-16.  1961  ^  Pp.  171-181. 
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Patrick,  LAwrence  M.  &  F.  Gaynor  Evans  1962  IMPACT  DAMAGE  TO  INTERNAL  ORGANS 
In:  Impact  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a  Comprehensive 
Chronological  Bibliography ,  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  159-171 

ABSTRACT:  Contusions,  lacerations,  and  ruptures  of  the  thoracic,  abdominal, 
and  pelvic  viscera,  arising  from  the  various  types  of  stresses  and  strains  produce<i 
by  impacts  to  different  parts  of  the  human  body  in  automobile  and  aircraft 
accidents,  are  discussed.  Results  indicate  that  damage  or  injury  p  oduced  in 
the  human  body  by  acceleration  is  due  to  the  internal  organs  behaving  as  viscoelas-t 
tic  materials.  Furthermore,  the  magnitude  of  the  stress  and  acceleration,  or 
dynamic  response,  can  be  increased  by  the  elasticity  of  the  human  torso,  as  is 
known  from  the  theory  of  elastic  structures.  ’ 
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Patterson,  J.  L,,  Jr.,  J.  T.  Doyle,  D.  W.  Richardson,  S.  I.  Said  &  E.  L.  Hardie 
1961  THE  CIRCULATION  AND  RESPIRATION  IN  INDUCED  ACUTE  HE/J)  INJURY, 
(Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Materal  Center,  Philadelphia,  Penn.,  June  14-15,  1961).  * 

ABSTRACT:  Circulatory  and  respiratory  responses  to  severe  cranial  injury 
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inflicted  by  a  sledgehannier  have  been  studied  during  the  processing  of  15 
unanesthetized  cows  (Bes  taurus)  in  the  abattoir. 

The  results  demonstrate  that  in  these  animals  respiration  was  the  function 
critically  affected.  It  appears  probable  that  in  the  early  post-injury  period, 
the  brain  must  recover  from  the  concussion  sufficiently  to  reinstitute  breathing 
or  be  rapidly  and  irreversibly  trapped  by  the  falling  arterial  Og  and  rising 
CO3  tensions.  The  possibility  of  salvage  of  some  of  these  animals  by  artificial 
respiration  in  the  early  post-injury  period  is  suggested. 
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Pavlok,  Jan  1958  BIOLOGICKE  ZABEZPENCENI  MEZIPLANETARNICH  LETU  (Biological 
Safety  in  Interplanetary  Plights) 

Volenske  zdravotnicke  listy  (Prague)  27(6):  257-262,  1958 


3,920 


Payne,  C.  F.,  Jr.,  &  R.  A.  Bosee  THE  MECHANISM  AND  CAUSE  OF 

VERTEBRAL  INJURIES  SUSTAINED  ON  EJECTIONS  FROM  U.  S.  NAVAL 
AIRCRAFT.  (Air  Crew  Equipment  Lab.,  Naval  Air  Material  Center, 
Philadelphia,  Pa.) 
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Payne,  C.F.  ,  Jr.,  &  R.A.  Bosee  1962  THE  MECHANISM  AND  CAUSE  OF  VERTEBRAL 
INJURIES  SUSTAINED  ON  EJECTION  FROM  U.S.  NAVAL  AIRCRAFT.  (Paper,  33rd 
Annual  Meeting  of  the  Aerospace  Medical  Assoc.,  9-12  April  1%2,  Atlantic 
City,  N.J.) 


ABSTRACT:  Considering  the  available  evidence,  the  basic  mechanism  responsible 
for  the  high  incidence  of  vertebral  injury  on  ejection  from  U.S.  Naval  aircraft 
is  the  concentration  of  inertial  and  restraint  force  components  on  the  front 
of  the  vertebrae  by  spinal  felxion.  Flexion  occurs  because  of  poor  positioning, 
lack  of  support,  and  inadequate  restraint  of  the  body.  Until  further  improve¬ 
ments  are  maue  in  these  areas  and  spinal  flexion. kept  to  a  minimum,  it  will  not 
be  possible  to  subject  the  body  to  its  potentially  tolerable  limit  of  ejection 
acceleration  without  perpetuating  the  high  incidence  of  vertebral  injury. 

(  Aerospace  Medicine  33(3) :3A8,  Mar.  1962) 
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Payne,  C.  F.  1^63  STUDY  OF  PHYSIOLOGICAL  STRESSES  WITH  EJECTION  LOADS. 

Urew  Equipment  Lab.,  Naval  Air  Material  Center,  Philadelphia, 
Pa.)  NAEC  ACEL  467,  8  July  1963.  ASTIA  AD  409  465L. 


-  1.186  . 
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Payn*.  C.  1.,  Jr.  1963  STUDY  OF  PHYSIOLOGICAL  STBESSES  WITH  EJECTION 

LOADS.  (Papar,  Thirty-Third  Armual  Haetlng  of  the  Aeroapace  Medical 
Aaaoclatlon,  April  1962,  Atlantic  City.) 
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Payne,  P.  R.  1960  THE  PHYSICAL  BASIS  FOR  HUMAN  FACTORS  ACCELERATION 
CRITERIA  AND  EXPERIMENTAL  DATA.  (Stanley  Aviation  Corporation,  Denver, 
polorado)  Stanley  Aviation  Report  No.  743,  July  1960. 
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Payne,  P.R.  I960  ANALYSIS  OF  B-58  CAPSULE  LANDING  IMPACT  TRANSVERSE 
ACCELERATION  DATA  WITH  HUMAN  AND  DUMMY  OCCUPANTS.  (Stanley  Aviation 
Corporation,  Denver,  Colorado)  Stanley  Aviation  Report  No.  742. 
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Payne,  P.R.  196C  THE  PHYSICAL  BASIS  FOR  HUMAN  FACTORS  ACCELERATION 
CRITERIA  AND  EXPERIMENTAL  DATA.  (Stanley  Aviation,  Denver,  Colo.) 
Report  No.  743,  July  1960. 
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Payne,  P.R.  I960  PRELIMINARY  INVESTIGATE 
CARRYING  CAPSULE  SUBJECTED  TO  EXTERNAL  FOF) 
Rapt.  No.  1189,  8  June  1960 


Ion  OF  THE  DYNAMICS  OF  A  MAN¬ 
GES.  (Stanley  Aviation  Corp.) 
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Payne,  Peter  R.  1961  AN  ANALOG  COMPUTER  WHICH 
ACCELERATION 

(Paper,  National  Academy  of  Sciences  Symposium 
Nov.  27-29,  1961,  Brooks  Air  Force  Base,  S 


ABSTRACT:  The  purpose  of  this  paper  is  to  describe  and  demonstrate  a  smII 

analog  computer  which  is  designed  to  show  the  physiological  effect  of  shor. 
period  acceleration  on  man.  _An  arbitrary  acceleration-time  hi»tory/®V«. 
Vet  up  on  the  front  of  the  computer  by  "plotting"  a  graph  with  sliding  beads. 
Calibrated  dials  enable  the  dynamic  characteristics  of  the  restraint  system 
to  be  specified,  and  the  computer  can  then  be  started.  A  mater  reads  out  the 


DETERMINES  HUMAN  TOLERANCE  TO 

jjn  "Impact  Acceleration  Stress", 
bn  Antonio,  Texas) 


peak  value  of  the  "Physiological  Index",  which 
An  analog  of  this  type  is  only  as  good  as 


is  an  arbitrary  numerical  scale, 
the  experimental  data  upon  which 
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iti  analogy  la  based,  but  within  this  limitation  It  can  be  used  to; 

(a)  Assess  the  tolerability  of  any  short  period  acceleration 

(b)  Vary  the  dynamic  characteristics  of  the  restraint  system  In  order  to 
minimize  the  physiological  effect  of  a  given  acceleration 

Peed  In  rational  physlolglcal  Information  to  an  engineering  optimization 
program  for  an  aerospace  vehicle 

(d)  Correlate  experimental  Information  by  correcting  for  the  difference  Introduced 
by  different  restraint  systems 

(e)  Plan  experimental  test  programs,  thus  permitting  many  "feeling  the  way" 
experiments  to  be  eliminated,  with  substantial  savings  In  time  and  money. 

The  paper  concludes  with  a  description  of  possible  future  developments  and 

particularly  the  Inclusion  of  non-linear  terms  and  the  long  period  acceleration 
tolerance  limits  established  In  centrifuge  testing. 

An  appendix  deals  with  the  statistical  theory  of  scatter  In  the  tolerance 
of  Individuals,  In  which  an  Individual  Tolerance  Index  is  defined.  Such  a 
concept  could  become  Important  In  such  fields  as  the  optimization  of  space 
vehicle  re-entry  trajectories,  for  example,  and  In  Including  physiological 
components  In  the  reliability  model  of  an  aerospace  vehicle. 
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Payne,  P.  R.  1961  THE  DYNAMICS  OF  HUMAN  RESPONSE  TO  ACCELERATION. 

(Paper,  32nd  Annual  Forum  of  the  Aerospace  Medical  Association,  Chicago, 
April  24-27,  1961) 

ABSTRACT:  Although  most  of  the  published  work  on  hximan  tolerance  and  response 
to  short  period  acceleration  is  wholy  empirical  in  character,  there  Is  no 
reason  why  this  subject  -hould  not  benefit  from,  the  mathematical  bark-up  which 
has  proved  virtually  indispensible  in  most  other  engineering  disciplines.  Im¬ 
portant  pioneering  work  in  this  respect  has  already  been  carried  out  at  WADD  by 
the  Bio-Medical  Laboratory  team,  who  are  investigating  the  response  of  the  human 
body  to  sinusoidal  oscillations.  The  purpose  of  the  present  summary  is  to 
describe  in  a  very  simplified  form,  the  work  of  Stanley  Aviation  on  the  response 
to  a  "step"  or  irregular  linear  acceleration  input. 

It  is  shown  that  a  simple  linearized  single  degree  of  freedom  dynamic  model 
adequately  explains  most  of  the  experimental  data  obtained  so  far,  that  it  leads 
to  more  logical  methods  of  correlating  experimental  results,  and  that  it  permitis 
extrapolation  of  allowables  into  areas  for  which  no  experimental  evidence  now  ex¬ 
ists. 

Future  developments  expected  from  a  NASA-funded  program  are  outlined,  and  an 
appendix  contains  an  Introduction  to  the  theory  of  the  most  elementary  dynamic 
model.  In  the  interest  of  brevity,  the  discussion  Is  limited  to  the  case  of 
positive  spinal  acceleration,  but  is  equally  applicable  to  all  other  vectors. 
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Payne,  P.  R.  1961  TECHNICAL  PROPOSAL;  INVESTIGATION  OF  THE  DYNAMICS  OF 
HUMAN  RESTRAINT  SYSTEMS, 

(Frost  Engineering  Corp.,  Denver,  Colo.)  Rept.  77-1,  July  1961. 
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Payne.  Peter  R.  1961  THE  DYNAMICS  OP  HUMAN  RESTRAINT  SYSTEfS. 

(Paper,  National  Academy  of  Sciences  Symposium  on  "Impact  Acceler¬ 
ation  Stress."  Brooks  APB,  Texas  ,  27-29  November  1961) 

ABSTRACT:  Acceleration  Is  most  logically  divided  Into  three  distinct  regimes, 
from  a  physlolglcal  point  of  view.  (1)  In  an  Impact  acceleration,  where  velocity 
change  Is  the  Important  criterion,  a  cushion  or  any  other  resiliency  In  series 
with  the  man  Is  always  beneficial.  In  that  It  reduces  the  physiological  effect 
of  the  shock,  (2)  In  a  short  period  acceleration,  which  may  be  roughly  defined 
as  having  a  duration  of  less  than  one  second,  the  effect  of  the  restraint  system 
may  be  either  harmful  or  beneficial,  depending  upon  Its  dynamic  characteristics. 

(•3)  Por  long  period  accelerations .  where  "hydraulic"  limitations  predominate, 
restraint  dynamics  are  of  no  Importance,  and  we  are  concerned  primarily  with 
adequate  support. 

In  the  case  of  Impact  accelerations,  the  only  parameter  of  importance  Is 
the  total  energy  which  the  restraint  system  can  absorb  before  bottoming,  so  that 
a  pure  spring  could  yield  as  great  an  attenuation  as  a  vlsco-elastlc  cushion. 

But  for  short  period  accelerations,  both  damping  and  "bottoming  depth"  assume 
enormous  Importance,  whilst  the  energy  absorption  capability  becomes  relatively 
unimportant. 

'  Although  some  simple  generalizations  can  be  deduced  from  closed  form 
solutions  to  analytically  simple  acceleration  Input  histories,  an  analog  computer 
rmist  be  used  to  determine  the  optimum  restraint  dynamics  for  minimum  phsyiological 
effect  from  the  irregular  accelerations  usually  experienced  in  practice.  Since 
a  restraint  system  is  merely  a  damped  spring  system,  in  the  normal  engineering 
sense,  it  is  obviously  both  more  accurate  and  far  less  expensive  to  determine 
the  optimum  parameters  by  this  means,  however.  To  try  to  determine  even  optimum 
cushion  characteristics  by  experimental  means  is  almost  impossible,  unless  we 
are  concerned  with  a  relatively  fixed  acceleration  time  history,  such  as  the 
thrust  of  an  ejection  seat  catapult. 

Considerable  gains  from  these  techniques  are  seen  for  the  future,  in  that 
we  hope  to  reduce  the  physiological  shock  of  accelerations  imposed  by  existing 
''ehlcles  and  escape  systems,  by  means  of  relatively  simple  changes  In  the  restraint 
systems.  It  is  quite  possible  that  the  materials  currently  used  —  in  cushions 
for  example  --  are  nowhere  near  the  true  optlmvim,  and  that  quite  dramatic 
Improvements  can  be  obtained. 

Secondly,  many  physiological  tests  will  be  wasted,  or  at  least  less  useful 
than  they  might  be  unless  we  have  a  reliable  means  of  correcting  for  the 
different  restraint  systems  used. 
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Payne,  P.  R.  1961  INVESTIGATIONS  OF  CREW  ESCAPE  SYSTEM  SURFACE  IMPACT 
TECHNIQUES  FOR  ADVANCED  AEROSPACE  VEHICLES.  (Frost  Engineering  Cocp., 
Denver,  Colo.)  Rept .  No.  74-1,  July  1961 


.1,189  . 
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Payne,  Peter  R.  and  Ernest  L.  Stech  1962  HUMAN  BODY  DYNAMICS  UNDER  SHORT¬ 
TERM  ACCELERATION 

(Frost  Engineering  Development  Corporation,  830  South  Lipan  Street,  Denver  23, 
Colorado)  U.S.  Navy  Contract  #167-19747X  Report  #115-2  June  23,  1962* 


ABSTRACT:  This  report  reviews  the  development  of  the  theory  of  '*body 
dyanmics"  and  shows  how  it  can  be  used  to  obtain  solutions  to  important  engin¬ 
eering  problems. 
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Payne,  Peter  R.  1962  PRELIMINARY  STUDY  OF  ACCELERATION  PROTECTION  FOR  CREW 
MEMBERS  OF  A  SHIP  SUBJECTED  TO  AN  UNDERWATER  EXPLOSION 
(Frost  Engineering  Development  Corporation,  830  South  Lipan  Street,  Denver  23, 
Colorado)  U.S.  Navy  Contract  No.  167-18,  423X  Report  No.  115-1 
March  12,  1962 

ABSTRACT:  This  report  is  the  end  product  of  a  study  performed  for  the  David 
Taylor  Model  Basin  to  determine  the  feasibility  of  applying  dyanmlc  analysis 
and  specialized  analog  computer  techniques  to  a  unique  problem  In  human  tolerance 
to  Impact  and  accelerations.  This  Is  the  special  case  of  Injuries  caused  to 
shipboard  personnel  by  the  effect  of  nearby  underwater  explosions  on  the  ship 
structure. 

Two  extremely  valuable  findings  have  resulted  from  this  study:  From 
examination  of  the  dynamics  of  "take-off"  in  some  detail,  it  is  concluded  that 
laboratory  measurements  of  this  parameter  with  the  HYGE  acceleration  tester  will 
enable  us  to  calculate, for  the  first  time,  the  damping  losses  in  the  human  body. 
The  theory  also  shows  that  more  precise  estimates  of  the  natural  frequency 
of  the  human  body  can  be  obtained  from  the  same  measuretnents . 
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Payne,  P.  R.,  et  al .  1962  DETERMINATION  OF  VARIABILITY  IN  HUMAN  TOLERANCE 

TO  SHORT  TERM  ACCELERATION.  (Frost  Engineering  Corp . ,  Denver,  Colo.) 
Tech.  Prop.  No.  146-1,  6  Aug.  1962 
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Payne,  r.  R.,  et  al.  1962  THE  LIMITS  OF  HUMAN  TOLIRANCE  TO  LONG-PERIOD 
ACCELERATION.  (Frost  En,7,ineering  Development  Corp.,  Denver,  Colo.) 
Tech.  Prop.  No.  151-1,  20  July  1962 
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Payne,  P.  R.  1962  SUPPLY  OP  SPECIAL  PURPOSE  COMPUTERS  AND  CONSULTING  SERVICES 
IN  CONNECTION  WITH  HUMAN  TOIERANCE  TO  ACCELERATION .  (Frost  Engineering 
Dev.  Corp.,  Denver,  Colo.)  Prop.  No.  120-1,  5  March  1962 
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Payne,  P.  R.  1963  A  DYNAMIC  MODEL  OF  THE  HUMAN  BODY  SUBJECTED  TO  SPINAL 
ACCELERATION  WHEN  SITTING  ERECT. 

(Frost  Engineering  Dev.^Corp.,  Colo.)  Tech,  note  122-103,  Jan.  1963. 
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Payne,  R.B.,  E.W.  Moore,  and  J.L.  Bethurum  1952  THE  EFFECT  OF  CERTAIN  MOTION 
SICKNESS  PREVENTIVES  UPON  PSYCHOLOGICAL  EFFICIENCY  (  Sch.  Avn.  Med.  Randolph 
AFB)  Proj.  No,  21^32-019,  August  1952  ATI  171316 


ABSTRACT:  The  effects  of  selected  drugs  (hyoscine,  dratnaTaine,  benadryl,  and 
benadryl-hyoscine)  upon  a  wide  variety  of  psychological  processes  are  systemati¬ 
cally  explored  by  standardlaed  testing  techniques.  The  drugs  differ  widely 
from  one  another  in  magnitude  of  effects  produced,  but  they  uniformly  impair 
implicit  processes  more  than  explicit  processes. 
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Payne,  R.  B.  &  G.  T.  Hauty  1953  THE  EFFECT  OF  MOTION,  SICKNESS  PREVENTIVES 
UPON  CERTAIN  PERCEPTUAL  MOTOR  COMPONENTS  OF  THE  PILOTS '  TASK. 

(Sch.  Avn,  Med.,  Randolph  AFB,  Tex.)  ,  Proj.  No.  21-1601-0004.  Kept.  No. 

3,  May  1953. 

ABSTRACT:  Sixty-four  subjects  received  preliminary  training  bn  a  complicated 
compensatory  pursuit  task  involving  simulated  aircraft  instruments  and  controls, 
then  continued  work  for  four  hours  under  conditions  designed  to  appraise  the 
side  effects  of  certain  motion-sickness  preventives.  A  significant,  persistent, 
adverse  effect  having  a  latency  of  about  one  hour  was  produced  by  a  mixture 
consisting  of  0.65  mg.  hyscine  hydrobromide  and  50  mg.  diphenhydramine 
hydro-chloride  (bonadryl-byoscine) ,  but  performance  under  hyoscine  alone  was 
indisting>iishable  from  those  of  control  and  lactose  groups. 


Payne,  R.B.  Osier,  D.R.  and  P.A.S.  Tomlinson  1953  THE  EFFECTS  OF  CERTAIN 
MOTION  SICKNESS  PREVENTIVES  UPON  NAVIGATOR  PROFICIENCY  (Sch.  Avn.  Med. 
Randolph  AFB)  Project  No.  21-1601-004,  Report  No.l,  May  1953 
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Payne,  R.  B.  1955  SOME  EFFECTS  OF  MOTION  SICKNESS  REMEDIES  UPON  PSYCHOLOGIC 
PERFORMANCE.  Internat .  Record  Med.  168:32 


ABSTRACT:  Studies  on  the  antihistamine  and  anticholingeric  drugs  have  been 

emphasized  by  three  considerations:  (1)  The  phartnaco legist  desires  a  rough  simple 
index  of  autonomic  activity  so  he  can  better  understand  the  drug's  prophylactic 
mechanisms;  (2)  Transportation  industries  wish  to  find  the  most  potent  remedy 
against  motion  sickness  with  the  fewest  unpleasant  side  effects;  and  (3)  Military 
aviation  has  had  to  weigh  the  potentialities  of  drugs  preventing  motion  sickness 
against  performance  deficit  due  to  peripheral  and  central  impairment.  Question¬ 
naires,  interviews,  rating  scales,  checklists  and  other  modes  of  subjective  obser¬ 
vation  offer  suitable  test  methods  for  the  answers  commercial  transportation 
desires.  Synthetic  test  situations  are  useful  to  delineating  the  military  answers 
provided  they  are  reliable  estimates  of  what  they  measure,  correlate  with  the 
task  to  which  the  outcomes  are  extrapolated  and  take  cognizance  of  the  interaction 
of  such  concomitant  conditions  as  noise,  vibration,  anxiety,  lowered  oxygen  ten¬ 
sion,  fatigue  and  motivation.  The  possibility  of  research  is  the  scope  and  magni¬ 
tude  of  impairment  is  unlimited.  Only  hyoscine  and  dramamine  have  been  compre¬ 
hensibly  studied  as  to  sensory  functions,  perceptual  intellectual  functions, 
perceptual -motor  functions,  and  secondary  factors  affecting  impairment  so  that  a 
gene  rn  1  iz, -It  ion  can  be  mad.,  that  they  prc.'ant  a  niinir.il,  ami  perhap's  negligible, 
risk  of  liehavior.il  incapacitation.  (J  .  Avia.  M.  (K_  Aug,  1955) 


3,943 


Pearson,  R.G.  1957  THE  EFFECTS  OF  MSTION-S'ICKNESS  PREVENTIVES  IN 

ORIENTATION  IN  SPACE,  (School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Tex.)  Report  no.  '58-7,  ASTIA  AD-152  815  ,  Nov.  1957 


ABSTRACT:  Evaluations  are  made  of  the  effects  of  meclizine,  cyclizine,  and 
promethazine  on  a  test  of  spatial  orientation.’  Dextroamphetamine  sulfate, 
a  r.iixture  of  scopolamine  with  diphenhydramine  hydrochloride,  and  lactose 
placebo  were  also  included  in  the  experimental  design.  Ninety-six  subjects 
were  tested  in  a  darkroom  on  a  luminous  rod-and-frame  apparatus  under  up¬ 
right  and  body-tilt  conditions.  Following  this,  they  were  randomly  assigned 
in  equal  numbers  to  the  drug  treatment  groups,  then  were  tested  again. 
Analysis  of  constant  errors  in  adjusting  the  rod  to  the  vertical  for  the 
post-treatment  data  revealed  no  significant  drug  effects.  These  results 
seemed  to  constitute  evidence  against  the  possibility  that  these  drugs  would 
have  an  untoward  effect  upon  the  spatial  orientation  of  aircrew  personnel. 
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Pearson,  R.  G.  1961  IMPACT-INJURY  RELATIONSHIPS  IN  LIGHTPLANE  ACCIDENTS. 

Reprint,  Archives  of  Environmental  Health  3:514-518.  November  1961. 

ABSTRACT;  In  the  present  study  attention  was  focused  more  closely  on  not  only 
degree  of  injury  but  also  area  of  injury  and  how  these  are  related  to  impact 
conditions  for  a  group  of  occupants  whose  tie-down  did  not  fail. 
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PMraon,  Richard  G.  1961 

UiJURY  SEVERITY  AS  RELATED  TO  SEAT  TIE-DOWN  AND  BELT  FAILURE  IN 
LIGHTFLANE  ACCIDENTS 

(Aviation  Crash  Injury  Research,  Phoenix,  Arlz.) 

Rept.  no.  AvCIR  61-4;  TREC  Tech.  repC.  no.  61-96  August 
ASTIA  AD  265  092L 


ABSTRACT:  The  purpose  of  this  study  was  to  evaluate  the  relationship 
between  tie-down  effectiveness  and  Injuries  sustained  by  1,025  occupants 
of  light-planes  involved  In  ground-object  collisions,  or  in  spin-stall 
crashes.  Critical  Injuries  to  the  head  and  upper  torso  were  found  to 
occur  even  though  there  was  adequate  seat-belt  restraint.  In  approxi¬ 
mately  one-third  of  the  1,025  cases  either  seat  failure  or  belt  failure 
yet  Injury  severity  was  greater  when  seats  failed  than  when  belts  failed. 
The  need  for  additional  safety  measures  Is  emphasized  by  the  findings. 
(AUTHOR) 


3,946 

Pearson,  R.  G.  1961  RELATIONSHIP  BETWEEN  IMPACT  VARIABLES  AND  INJURIES 
SUSTAINED  IN  LIGHTPLANE  ACCIDENTS  (1942-1952) 

Aviation  Crash  Injury  Research.  April  1961. 

See  also  (U.S.  Army  Transportation  Research  Command,  Ft.  Eustls,  Va.) 
TR  61-96,  Aug.  1961. 
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Pedersen,  A.  H.  1959  PROJECT  MERCURY  HUMAN  QUALIFICATIONS  FOR  DESIGN  LANDING 
CONDITIONS.  (McDonnell  Aircraft  Corporation,  St.  Louis,  Missouri)  Rept. 
7062,  Serial  No.  18,  21  Sept.  1959 


ABSTRACT:  The  objective  of  this  program  Is  to  verify  that  humans  can  sustain  the 
limit  ground  landing  impact  of  the  Mercury  capsule  such  that  pathological  damage 
will  not  occur. 
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Pedersen,  Herbert  E.,  F.  Gaynor  Evans  &  H.R.  Lissner  1949  DEFORMATION  STUDIES 
OF  THE  FEMUR  UNDER  VARIOUS  LOADINGS  AND  ORIENTATIONS 
Anatomical  Record  103(2):  159-185,  Feb.  1949 


ABSTRACT;  (1)  The  results  of  "stresscoat*  deformation  studies  on  the  femur 
under  both  static  and  dynamic  loading  were  described  and  Illustrated.  Fifteen 
bones  were  subjected  to  vertical  ^ynamic  loading  when  the  infracondylar  plane 
made  a  laterally  opening  angle  (3  )  with  the  horizontal  plane;  12  bones  were 
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subjected  to  static  and  dynamic  loading  In  the  "abduction"  position;  and  12 
bones  to  static  torsion  loading.  (2)  Deformation  patter'-.s  characteristic  of 
each  type  of  loading  were  produced.  From  an  examination  of  the  pattern,  the 
point  of  application  of  the  force  and  hence  the  type  of  loading  can  be  deduced. 
Conversely,  If  the  point  of  application  of  the  force  Is  known,  the  type  and  site 
of  the  resulting  deformation  can  be  predicted.  Such  knowledge  would  be  of 
particular  help  to  the  radiologist  In  searching  for  a  suspected  fracture  as  the 
result  of  a  blow  at  a  known  point.  (3)  The  deformation  patterns  were  little 
affected  by  minor  variations  in  the  orientation  of  the  bone.  (4)  All  other 
factors  being  equal  the  degree  of  deformation  increases  with  Increasing  load' 
but  varies  Inversely  with  Che  mass  of  the  bone.  (S)  Additional  evidence  Is 
presented  that  failure  (fracture)  of  bone  occurs  under  tension  stress,  Che 
fracCuce.  star.tlnJZ ..at  the  site  of  greatest  stress  concentration.  This  was  true 
regardless  of  the  method  of  loading.  (6)  The  spiral  torsion  fracture  was  shown 
to  be  another  example  of  failure  under  tension  stress  and  not  the  result  of 
shearing  stress  as  has  often  been  stated. 


3,949 

Pedersen,  N.  L,,  J.  H.  Mathewson  &  D.  M.  Severy  1958  AN  ENERGY -ABSORB IMG 
BARRIER  FOR  HIGHWAYS. 

(Highway  Research  Board  Bulletin  185,  1958) 


3,950 

Pedidzzini,  F.  1938  DE  LA  CIRCULATION  CEREBRO-SPINALE  PARTICULIEREMENT  PAR 
RAPPORT  AUX  EFFETS  QUE  LA  FORCE  CENTRIFUGE  EXERCE  SUR  CE  SYSTEM!  ET  SUR 
LA  CIRCULATION  GENERALE  CHEZ  LES  AVIATEURS  (Cerebrospinal  Circulation  ' 
and  Pressure  of  Cerebrospinal  Fluid:  Effects  of  Centrifugal  Force  on 
Cerebrospinal  and  General  Circulation  of  Aviators) 

Presse  Medlcale  (Paris)  46:  1164-1167 

ABSTRACT:  The  author  quoted  Heinz  von  Diringshofen  as  having  noticed  during 
his  investigations:  a  sensation  of  a  rkness,  narrowing  of  the  visual  field 
like  that  of  a  beginning  narcosis,  loss  of  consciousness,  variation  of  arterial 
pressure  and  pulse  frequency,  with  sanguinary  engorgement  of  the  lower  limbs. 

The  author's  own  work  was  on  the  effect  of  centrifugal  force  on  the 
circulatory  system,  and  there  is  no  specific  mention  of  the  effect  on  the  eye. 


3,951 

Peiffer,  H.  1939  KREISIAUF  UNTER  BESCHLEUNIGUNG .  RONTGENKYMOGRAPHISCHE 
AUFNAHMEN  BEI  BESCHLEUNIGUNGSANDERUNG  (Blood  Circulation  During 
Acceleration:  Roentgen  Kyraographlc  Studies  in  Apes  During  Changes 
in  Acceleration) 

Luf tfahrtmedizin  3:  82-96 
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3,952 

P«i««r,  A.  M.  &  M.  Vllderson  1945  A  METHOD  OF  ANALYSIS  OF  V-O  BECORDS  FROM 
TRANSPORT  OPERATIONS. 

(Natioaal  Advliory  Committee  for  Aeronautics,  Washington,  D.C.) 

BACA  Rept.  807  (Supersede*  NACA  ARR  L5J04} 


3,953 

Pell  ini,  W.S.  1961  ANALYSIS  OF  THE  THERMDSTRUCTURAL  REQUIREMENTS  FOR  THE 
ATMOSPHERIC  RE-ENTRY  OF  SATELLITES  AND  SPACE  VEHICLES.  NRL.  Rept.  5655, 
ASTIA  AD-  264  753,  15  August  1961 

ABSTRACT:  The  thermos  true tural  requirements  of  re-entry  vehicles  are  determined 
by  the  kinetic  energy  of  the  vehicle  on  penetration  of  the  atmosphere  and  by  the 
program  of  the  dissipation  of  this  energy  by  conversion  to  heat,  which  is 
generated  by  the  aerodynamic  braking  effects  of  the  atmosphere.  The  vehicle 
velocity  and  entry  angle  nuy  be  classed  as  approach  variablas  and  the  aerodynamic 
characteristics  of  the  body  as  vehicle  variables.  These  variables  qre  discussed, 
with  particular  emphasis  on  the  wide  range  of  energy  conversion  programs  which 
are  made  available  by  choice  of  the  vehicle  design.  The  possible  types  of  re¬ 
entry  vehicles  are  analyzed  by  a.  description  of  the  aerodynamic  characteristics 
of  the  various  principal  types.  The  aerodynamic  features  of  re-entry  vehicles 
may  be  classified  into  the  two  broad  subdivisions  of  lift  and  drag  flight.  Lift 
flight  vehicles  are  represented  primarily  by  the  glide  aircraft  and  lifting 
capsule  families,  and  drag. flight  vehicles  by  drag  capsules,  satellites  bodies, 
and  nose  cones.  The  primary  distinction  between  bodies  that  rely  on  aerodynamic 
lifts,  with  the  associated  drag  for  gradual  deceleration  from  orbital  to  subsonic 
velocity  and  bodies  that  under  go  a  shocklike  deceleration  to  terminal  fall 
velocity,  (i^thor) 


3,954 

Pendleton,  M.  E.,  &  R.  S.  Paine  1961  VESTIBULAR  NYSTAGMUS  IN  NEWBORN  INFANTS. 
Neurology  2:450-458 


3,955 

Penny,  A.R.  1956  JUMPERS  DOWN  AND  UP 

Med.  Technicians  Bull.  7 (4) : 139-141 ,  July-Aug.  1956 


ABSTRACT;  The  personnel  of  a  naval  parachute  unit  conduct  tests  in  connection 
with  the  design,  use,  improvement  and  adaptation  to  naval  aircraft  operations 
of  parachute  and  ejection  seat  systems;  pilot's  personal  safety  equipment  ard 
flight  gear;  and  aerial  delivery  of  supplies  and  cargo.  A  medical  corpsman 
equipped  with  medical  kit  is  in  attendance  during  all  jumps  to  treat  any 
Injuries  that  may  occur.  Injuries  sustained  during  test  jumps  are  usually 
minor,  consisting  of  bruises  about  the  face  and  neck  sustained  from  parachute 
lines  and  risers  and  due  to  opening  shock  forces.  More  serious  injuries  con¬ 
sist  of  leg  sprains  and  fractures  usually  caused  by  ground  impact. 
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Ki,  K.E.  1942  BAILING  OUT  ABOVE  30,000  FEET. 

(Wright  Air  Development  Ctr. ,  Wright -Patterson  AFB,  Ohio) 
Memo  Kept.  EXP-M-49-696-6A,  27  Nov.  1942. 
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Penrod,  K.E. ,  G.L.  Maison,  &  F.G.  Hall  1945  COMPARISON  OF  SHOCK  FORCE 
OF  OPENING  OF  SILK  AND  NYLON  PARACHUTES  AT  VARIOUS  AJ.TITUDES. 

(AAF,  Aero  Med.  Lab)  Rept.  Serial  TSEAL  3-696'66C,  5  May  1945. 


3,958 

Penrod,  Matson  and  Hall  1945  COMPARISON  OF  SHOCK  FORCE  OF  OPENING 
OP  24  and  28  FOOT  NYLON  PARACHUTES  AT  VARIOUS  ALTITUDES. 

(War  Dept.,  Air  Forces)  TSELA-3-696-66G,  22  May  1945 


3,959 

Perdriel,  G.  &  R.  Creton  1958  REGARDING  MACULAR  HEMORRHAGES  AMONG  FIGHTER 
PILOTS  FLYING  FREQUENTLY  AT  HIGH  ALTITUDES,  (Apropxjs  d 'hernorra^ies 
maculaires  apparues  chez  les  pilotes  de  chasse  frequentant  la  haute 
altitude.) 

Medecine  Aeronautique  (Paris),  13(4):353-358,  1958. 


ABSTRACT:  The  authors  elite  five  cases  of  permanent,  chorioretinal  perifoveal 
hemorrhage  which  appearejd  in  fighter  pilots  after  high-altitude  flight.  Except 
for  a  deficiency  of  prodhrombin  in  the  blood,  there  was  no  evidence  of  any  other 
somatic  or  humoral  chang|e.  Anoxemia,  hyperoxia,  and  acceleration  are  discounted 
as  direct  causes  of  the  |macular  hemorrhages,  but  a  comparison  with  some  aspects 
of  general  ocular  pathology  leads  to  the  hypothesis  of  some  kind  of  chorioretinal 
vascular  injury  which  occurs  during  quick  changes  of  partial  oxygen  pressure. 
(Author) 
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Perey,  Olof,  trans.  by  C.  A.  Gr-nt  1957  FRACTURE  OF  THE  VERTERRAT.  END- 

^TE  IN  THE  LUMBAR  SPINE.  An  Experimental  Bi Draechanical  Investigation. 
Acta  Or thopaedica:  Scandinavica .  Supplementum  No.  XXV. 
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Perilhou,  P,  &  H.  ?ieroix  1942  QUELQUES  CARACTERISTIQUES  DES  SENSATIONS 
VIBRATOIRES  (Some  Characteristics  of  the  Vibratory  Sensations) 
C.R.  Soc.  Biol.  (Paris)  136:  448-449. 


-1.196  . 
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Perlman,  H.B.  1945  REACTION  OF  THE  HOHAN  CONDUCTION  MECHANISM  TO  BUST 
Utyngoecope  55:427-444 
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Perry,  D.  R.  and  Lidte  C.  Dyer  1956  INCIDENCE,  NATURE,  AND  EXTENT 

OP  INJURY  IN  CRASH  UNDINGS  AND  BAILOUTS 

(Arctic  Aeromedlcal  Lab.,  Ladd  Air  Force  Base,  Alaska)  Nov.  1956 
ProJ.  no.  8-7956  Rept.  no.  1  ASTIA  AD  116  239 


ABSTRACT:  DatA  were  analyzed  to  establish  the  effects  of  terrain,  weather, 
and  type  of  aircraft  upon  the  number  and  extent  of  injuries  in  crash  landing# 
and  bailouts.  Based  on  data  obtained  from  a.  worldwide  survey  of  major 
airplane  accidents,  the  rate  of  fatal  or  major  injury  in  swampy  terrain  is 
3. 41  for  a  bailout  and  zero  for  a  crash  landing.  For  flat  farmland,  the 
'^Mbability  of  a  fatal  or  major  injury  for  either  a  bailout  or  a  crash 
landing  is  about  2  out  of  10  persons.  For  desert  terrain  the  probability 
of  fatal  or  major  injuries  in  a  bailout  is  2  out  of  10  as  compared  to  1 
out  jf  10  in  a  crash  landing.  For  terrain  consisting  of  small  hills,  the 
probability  of  a  fatal  or  major  injury  is  1  in  10  for  bailouts  and  3  in 
10  for  a  crash  landing.  For  a  crash  landing  in  wooded  areas,  the  probability 
of  fatal  or  major  injury  is  9  out  of  10.  In  mountainous  terrain,  the  indicat¬ 
ed  probability  of  fatal  or  major  injuries  is  2  out  of  10  for  a  bailout  and 
6  «ut  x>/  I0  .ax_compared  to  3  o«»t  of  10  for  a  bailout.  Major  accidents 
occurring  in  Arctic  regions  are  studied  with  reference  to  bomber-  and  Jet- 
type  aircraft,  jet  fighters,  trainer  aircraft,  and  all  other  aircraft. 

A  total  of  33  persons  were  involved  in  bomber  crash  landings,  of  which  6. IX 
were  fatalities.  For  cargo  aircraft,  21. 7X  of  bailouts  were  fatal, "and 
17 .4X  of  the  crash  landings  were  fatal.  Bailouts  from  Jets  resulted  in 
23. IX  fatalities.  Crash  landings  Involved  28. 6X  fatalities.  No  fatalities 
ware  reported  from  trainer  aircraft.  All  other  types  of  aircraft  involved 
4  fatal  injuries.  (ASTIA) 
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Engineering  of  the  Graduete  School  of  Tulane  I 
a  degree  of  Master  of  Science.  ASTIA  AO  290  192 

“ese“"=a  ~t‘L”:rjrj:rif  'T'r 

dynamometer  which  can  be  used  universally  to^LaLrrth^^^^'^f strain  gage 
«u,cle  or  .oacle  groog.  geanlta  orth“L.'»"rn“d“Jc"t:’’L^“"c“4\,  - 


-  1,197  - 


be  quantitatively  evaluated  by  an  electrical  strain  gage  dynamometer.  These 
results  can  be  averaged  and  used  as  a  basis  of  comparison.  Isometric  muscular 
contraction  has  been  used  successfully  in  the  strengthening  and  training  of  the 
muscle  groups.  It  is  recommended  that  the  dynamometer  be  adopted  for  such 
muscular  training  purposes.  It  is  also  recommended  that  the  use  of  the  dynm&o- 
Bieter  be  expanded  to  Include  measurement  of  muscle  groups  in  the  lover  limbs. 
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Pertzoff,  V.  A.  &  S.  W.  Britton  1945  EFFECTS  OF  HIGH  ACCELERATORY  FORCES, 
Fed.  Proc.  4,(l);55-56,  March  1945. 

ABSTRACT:  Responses  of  monkeys,  dogs,  cats,  rats  and  other  animals  to  high 

acceleration  (centrifugation)  have  been  studied  over  the  past  four  years.  In 
most  cases  forces  up  to  6  gram  have  been  considered;  in  some  instances,  however, 
tests  at  50  gram  were  also  observed  in  a  few  experiments. 

Respiration,  pulse,  blood  pressure  and  flow,  E.C.G,  and  E.E.G,  changes  have 
been  specially  studied.  Other  circulatory  conditions,  bloodglucose  and  electo- 
lytes,  and  skin  resistance  were  also  noted  under  acceleratory  stresses. 

The  effects  of  protective  devices,  belts  and  bandages,  various  gases,  vaso¬ 
pressors,  etc.,  have  also  been  determined. 


3,966 

Pertzoff,  V.  A.,  S.  W.  Britton,  &  R.  F.  Kline  1946  FURTHER  OBSERVATIONS  ON 
EFFECTS  OF  G  FORCES.  (Physiological  Lab.,  University  of  Virginia  Medical 
School,  Charlottesville) 

Federation  Proceeding  5(1): 80,  ’946. 

ABSTRACT:  Determinations  of  blood  pressure  and  blood  flow  on  exposure  to  high 

ac-'elerations  have  been  made  on  monkeys,  dogs  and  other  animals.  Both  head  and 
foot  ends  of  animals  (carotid,  brachial,  femoral  arteries)  were  studied  under 
various  forces.  Comparison  of  pressure  changes  was  made  with  a  hydrodynamic  model 
on  the  centrifuge  under  similar  experimental  condi*'ions. 

The  protective  influence  of  various  devices,  injected  materials,  etc.,  was  studied 
Extended  observations  were  also  made  on  E.E.G.  changes  under  different  conditions. 
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Pertzoff,  V.A.,  6,  S.W.  Britton  1948  FORCE  AND  TIME  ELEMENTS  IN 

CIRCULATORY  CHANGES  UNDER  ACCELERATION:  CAROTID  ARTERIAL  PRESSURE 
DEFICIENCY  AREAS.  Am.  J.  Physiol..  152:492-8 
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Petcador,  L.  .  1943  STUDY  OF  DISTRUBANCES  IN  AVIATORS  DURING  ACROBATIC 
FLIGHT:  CEREBRAL  FACTOR.  J.  Am.  M.  Ass..  121:378 
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Pesek,  R.  1961  [MAN  IN  SPACEJ 

Ceskoslovenska  akademle  ved.  Vestnik  1961 (4) :447-457 

ABSTRACT:  This  is  a  review  of  Che  Soviet  space  program  starting  with  the  launch¬ 
ing  of  an  improved,  multistage  rocket  towards  a  Pacific  ocean  target  area  on  Jan. 

20,  1960,  until  the  first  manned  space  flight.  It  further  briefly  compares  the 
Soviet  manned  space  flight  with  A.B.  Shephard's  flight  and  also  deals  with  con¬ 
troversy  whether  space  ships  for  space  exploration  should  be  manned  or  just  equipped 
with  automatic  instruments.  Gagarin's  flight  proved  that  acceleration  and  decel¬ 
eration  of  about  10  G  caused  less  difficulties  than  expected.  The  noise  and  heat 
did  not  significantly  affect  the  organism.  The  flight  has  shown  that  man  cannot 
only  endure  the  space  flight  conditions  but  also  perform  the  entrusted  tasks 
and  functions.  (CARI) 


3,970 

Pesman,  G.  J.  1953  APPRAISAL  OF  HAZARDS  TO  HUMAN  SURVIVAL  IN  AIRPLANE  CRASH 
FIRES. 

(Lewis  Flight' Propulsion  Lab.,  Cleveland,  Ohio;  issued  by  National 
Advisory  Committee  for  Aeronautics,  Washington,  D.C.)  Tech.  Note  no, 

2996,  Sept.  1953.  ASTIA  AD  16  305. 

ABSTRACT:  The  factors  which  affect  the  survival  of  human  beings  in  airplane 
accidents  followed  by  fire  were  studied  by  conducting  full-scale  crashes  of 
transport-  and  cargo-type  airplanes.  STudies  of  burning  airplane  hulks  supplement¬ 
ed  the  information  obtained  from  the  crash  fires.  The  time  interval  during 
which  occupants  could  escape  from  a  burning  airplane  was  determined  by  using 
the  time  histories  of  cabin  temperatures  and  toxic  gas  concentrations  in  conjunc¬ 
tion  with  data  that  define  the  environmental  conditions  which  can  be  tolerated 
by  human  beings.  Other  hazardous  factors,  such  as  flying  detached  airplane 
parts,  exploslions,  and  crushing  of  the  airplane  structure,  were  also  studied. 
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Pesman,  G.  J.,  &  A.  M.  Eiband  1956  CRASH  INJURY 

(National  Advisory  Committee  for  Aeronautics,  Washington,  D.  C.) 

Technical  Note  TN  3775;  ASTIA  AD-112  617;  Nov.  1956 

ABSTRACT:  "Data  from  full-scale  experimental  airplane  crashes  were  studied  to 

determine  how  Impact  injuries  occur  and  how  the  chance  of  such  injuries  may  be 
reduced.  The  following  hazards  were  considered:  (1)  being  crushed,  (2)  being 
struck  by  missiles,  (3)  striking  objects  by  tearing  loose  or  flailing  about,  and 
(4)  being  injured  by  the  crash  decelerations.  Transport,  cargo,  fighter,  and 
light  airplane  crashes  were  studies."  (NACA) 


'  -  1,199  _ 
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Pestnan,  G.  J.  1961  TESMINOTXIGY  FOR  ACCELERATION  FORCES  AS  APPLIED  TO  APOLLO 

ASTRONAUTS.  (National  Aeronautics  &  Space  Administration,  Washington,  D.  C.) 
17  March  1961 
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Pesman,  G.  J.,  &  H.  F.  Scherer,  Jr.  1963  EXTENSION  OF  THE  MEASURED  EXPERIENCE 
OF  HUMAN  IMPACT  LOADS.  (Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical 
Association,  Stat ler-Hllton  Hotel,  Los  Angeles,  Calif.,  April  29-May  2,  1963) 


SUMMARY:  The  limits  described  in  the  previous  paragraph  will  suffice  if  the  space 
craft  does  not  tumble  during  the  landing.  If  the  vehicle  does  tumble,  data  upon 
which  to  base  the  acceptable  limits  for  impact  forces  having  backward  acting 
(EBO  or  -Gx)  components  must  be  obtained.  Phase  III  of  the  impact  program  has 
been  initiated  to  provide  such  data.  This  phase  of  the  program,  however,  will 
encounter  all  of  the  problems  associated  with  producing  optimum  restraint  systems. 
Past  experience  has  shown  that  restraint  harness  problems  are  usually  complex  and 
a  particular  magnitude  of  impact  force  may  be  quite  acceptable  with  one  harness 
design  and  completely  unacceptable  with  a  design  that  appears  to  be  only  slightly 
different  The  reasons  for  such  differences  must  be  determined.  It  will  then  be 
possible  to  specify  harness  arrangements  to  satisfy  specific  problems  and  to 
select  impact  limits  for  the  direction  not  studied  in  Phases  I  and  II.  (AUTHOR) 
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Peters,  G.A  and  H.F.  Glassner  1960  BIO-ELECTRONIC  ANALYSIS  OF 

PERFORMANCE.  (Douglas  Aircraft  Co.,  El  Segundo,  Calif.) 
Engineering  paper  no.  897,  ASTIA  AD-235  969,  March  1960 


ABSTRACT:  Recent  conceptual  and  experimental  work  is  described  which  deals 
with  the  methods  of  recording,  analyzing,  a.  ’  interpreting  multiple  physiologic 
responses.  ,  Emphasis  is  placed  on  the  possible  use  of  b io-e lec tronica lly 
monitored  phenomena  as  a  criteria  of  human  performance  and  physical  well  being. 
Data  is  presented  on  the  physiological  ch.ii  ;es  which  were  obtained  during  the 
performance  of  complex  psychological  tasks.  Interesting  developments  from  this 
research  are  presented  which  relate  to  response  variability,  performance 
criteria,  bio-electronic  indices,  and  the  calibration  of  human  experimental 
plug-in  units.  Special  emphasis  is  placed  on  the  implications  which  relate  to 
the  analysis  and  interpretation  of  bio-electronic  data  obtained  from  experimentAl 
air  and  space  vehicles.  (Author) 
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Peterson,  N.  V.,  cd.  1958  PROCEPDINas  .  rifRTH  ArW:AL  MEKTING,  A.VER1CAN  /\STRO- 
NAL’TICAL  SOCIETY,  29-3  i  JAN.  1958,  NF^'  YORK 


COtTTENTS : 

Riddell,  F.  R.,  &  R.  W.  Detra , ''Returning  Alive  from  Space,” 

Strughold,  H.  0 "Advances  in  Astrobiology ," 

Conover,  D.  W.,  E.  C.  Aiken,  &  C.  M.  Whitlock, 'The  Selection’  and  Training 
of  a  Bio-Satellite  Crew  " 


Peterson,  N.V.  &  H.  Jacobs,  Eds.  1958  AMERICAN  ASTRONAUTICAL  SOCIETY 

(Proceedings  of  the  Western  Regional  Meeting,  Aug.  18-19,  1958,  Palo 
Alto,  Calif.) 

(American  Astronautical  Society,  New  York,  1958) 


ABSTRACT:  Contents  include: 

Ward,  J.E,,  "Considerations  of  Weightlessness",  Special  lecture,  5  pp.,6  reft. 
Hoover,  G.W,,  "Man's  Operational  Environment  in  Space",  Paper  no.  4,  12  pp., 

13  figs. 

Komhauser,  M. ,  "Impact  Protection  for  the  Human  Structure",  Paper  no.  38, 

9  pp.  8  f igs . ,  8  refs . 


3,977 

Peterson,  N.V.  &  R.S.  Swanson  e.l960  RENDEr/OUS  IN  SPACE  -  EFFECTS  OF 
LAUNCH  CONDITIONS.  (Proceedings,  Manned  Space  Stations  Symposium, 
Inst.  Aero.  S*-!.,  c.  1960) 
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Pecerson,  R.L.  1962  AN  INVESTIGATION  OF  IiHE  SUSTAINED  ACCELERATION 

PROPERTIES  OF  THE  NET  SEAT  (Flight  Dynamids  Lab.,  Aerf nautical  Systems 
Div.,  Wright-Patterson  AFB,  Ohio)  ASRMDD-TM-62-5^  Aug .  1962. 

NASA  N  62-17259  I  W 


ABSTRACT:  This  report  presents  the  results  of  an  in-house  net  seat  sustained 
acceleration  t- xt  program  to  evaluate  the  acceleration  capability  of  the  net 
seat  concept  during  simulated  launch  and  reentiiy  profiles.  Results  of  these 
human  centrifuge  experiments  indicate  that  the  Iprototype  net  seat  provides 
the  space  crew  member  with  an  excellent  suppord-rest raint  system  with  which 
to  withstand  application  of  transverse  (chest  t;o  back)  accelerations  up  to 
IB.SG's  ' 


_  1 . 2  C !  . 


3,979 


3,980 

Pcttltt,  J.  A.,  S.  I.  Cohen,  et  al  1958  MULTIPLF  PSYCHOPHYSIOLOGIC  MEASURES 
DURING  GRADUAL  ONSET  ACCELERATION. 

(Wright  Air  Developr.ent  Ccr.,  Wright -Pa tterson  AF3,  Ohio) 

WADC  TN  57-234,  Feb.  1958.  ASTIA  AD  130  796, 

ABSTRACT:  To  investigate  psychophysiological  factors  associated  with  the  response 
of  subjects  to  gradual  onset  of  acceleration  (G) ,  15  subjects  were  tested.  Prior 
to  the  experiment  blood  was  drawn  for  blood  sugar  determination,  then  the  subject 
was  exposed  to  four  "stress"  periods  during  which  time  skin  resistance,  blood 
pressure,  tracking  performance,  and  pulse  were  measured.  The  periods  were  (1) 
tracking  for  90  seconds  with  centrifuge  at  rest,  (2)  2G,  (3)  4G,  and  (4)  blackout 
level  or  7  G.  Prior  to  each  G  exposure  there  was  a  one-minute  control  period. 
Subjective  symptoms  and  post-run  performance  estimates  were  obtained  ^ftcr  each 
run.  The  relation  between  level  of  central  nervous  system  arousal  and  ''iscular 
changes  to  blackout  and  performance  decrement  were  analyzed. 


I  t  I  r  ,  r  .  K  . 

i)'  I. 
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Petty,  C.M.  1960  INTERPLANETARY  MANEUVERS  USING  RADIAL  THRUST. 

(Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif.)  Rept.  No.  LMSD-703036; 

ASTIA  AD-341  277;  Aug.  I960 

ABSTRACT:  Basic  interplanetary  maneuvers  are  considered,  with  emphasis  placed 
on  In  ins  trumen  ra  ^  ion.  First,  a  gene'^sl  theory  of  radial  thrust  is 

dev..!  ’  ^..ometrical  iy ,  since  *t  reveals  a  prop...  -  .spective  of  the  opportunitieb 
and  limitations  of  the  theory.  The  special  case  of  constant  radial  thru..t 
acceleration  is  treated  in  detail.  Finally,  an  example  of  a  Martian  capture 
maneuver  is  given  where  the  initial  portion  of  the  maneuver  has  constant  radial 
thrust  acceleration  and  in  the  terminal  portion  the  thrust  acceleration  varies 
to  maintain  constant  radial  speed.  The  associated  characteristic  velocity  and 
other  parameters  are  computed.  (Author) 
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Pfingstag,  CJ.  1953  PRELIMHUIlRY  INVESTIGATION  INTO  THE  STUDY  OF  THE  FUNDUS 

OCULI  OF  HUMAN  SUBJECT  UlTOER  POSITIVE  ACCELERATION  (U.S.  Naval  Air  Development 
Center,  Johnsville,  Penna.)  Rept,  No.  NADC  MA  5303,  Bureau  of  Medicine  and 
Surgery  Rept.  No.  NM  001  060.12.01,  TED  NADC  AE  1402.00  and  TED  ADC  AE-6303 


2  ‘2  . 
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Pfingstag,  C.  J.  1933  riLOT'S  ABILITY  TO  SIi<UL,\TE  Mi  EMERGEl.CY  ESCAPE  WITH 

VARIOUS  TYTES  OF  F-JECTION  SEATS  WHILE  SUiUECTED  TO  A  FLUCTU/.TIMG  ACCEI,?,R»'TION 
(N’aval  Ai.r  Development  Ctr.,  Johnsville;  Pa.)  Proj  .  TED  Nu .  ADC  AE-6303; 
ASTLA  AD-54  281;  J  Hov.  1953 

ABSTRACT:  To  determine  some  of  the  difficulties  a  pilot  experiences  in 

operating  an  ejection  seat  under  emergency  conditions,  three  types  of  seats 
(Air  Force  "arm  rest"  upward,  Air  Force  "D-Ring"  downward,  and  Navy  face 
curtain"  upward)  were  tested  by  Air  Force  and/or  Navy  pilots  ^n  full  fli!’,ht 
gear  while  subjected  to  a  fluctuating  acceleration  on  the  Avi  ition  Medical 
Acceleration  Laboratory  Human  Centrifuge.  The  advantages  anc  disadvantages 
of  each  type  are  enumerated.  It  is  concluded  that  performance  may  be 
improved  on  all  scats  by  training  and  practice.  The  following  modifications 
on  the  seats  are  suggested:  (1)  that  the  catapult  strokes  be  shortenc**  t- 
52  in.  and  ejection  force  increased  for  60  ft. /sec.  ejection 
velocity,  and  (2)  that  they  have  the  "D-ring"  on  the  leading  edge  of  the 
seat  bucket  as  a  pre-ejection  and  firing  mechanism. 


3,984 

Phillips,  D.  G.  1945  INVESTIGATION  OF  VESTIBULAR  FUNCTION  AFTER  HEAD  INJURY. 
J.  Neurol,  Neurosurg.,  Psychiat,  N.S,  8(2):79-100. 

ABSTRACT:  Experimental  and  clinical  investigations  of  vestibular  function  and 
its  relation  to  the  symptom  of  post -trauma tic  giddiness  have  been  carried  out. 

It  is  concluded  that  focal  injury  to  the  vestibular  pathway  is  the  major  factor, 
and  that  vasomotor  disorder  is  Che  most  important  secondary  factor  in  causation 
of  the  symptom. 
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Phillips,  J.  N.,  Jr.  1961  BIOLOGICAL  SYSTEMS  IN  SPACE  VEHICLES. 
Lectures  in  Aerospace  Medicine,  16-20  January  1961. 

(School  of  Aviation  Medicine,  Brooks  AFB,  Texas) 
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Phillips,  P.  B.  and  G.  M.  Neville  1958  EMOTIONAL  G"  IN  AIRSICKNESS 
J.  of  Aviation  Medicine  29(8) : 590-592,  August  1958 


ABSTRACT:  Sixty-nine  of  2,893  primary  flight  students  developed  moderate 
or  severe  airsickness  in  the  primary  phase  of  their  flight  training.  Fifty- 
eight  per  cent  of  these  students  completed  their  primary  phase  of  flight 
training  after  interview  and  reassurance  by  the  flight  surgeon.  No  medicat¬ 
ions  were  used.  A  past  history  of  motion  sickness  was  common  to  both  chose 
who  did  and  those  who  did  not  complete  primary.  Anxiety  toward  flying  was 


.  i.2  }  . 


marUed  in  the  majority  cf  those  who  failed  and  motlvaricn  for  flying  wes 
poor.  A  careful  interview  of  an  alraick  flight  student  by  a  trained  flight 
surgeon  permits  a  reliable  estimate  of  a  arudent'r  moti ration  and  his 
anixiecy  level.  Whet,  anxiety  is  marked  and  mcfivat'on  is  poor  his  airsickr.--.<8 
may  be  a  manifee  ration  of  "emotional  G . "  A  ne-  cr  ^Uon  is  offered  to 
relate  the  direct  proportion  of  the  degree  of  anxiety  and  inverse  proportion 
of  the  motivation. 
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Phillips,  ?.B.  &  J.  Zarriello  1959  BRAIN  INJURY  FROM  HIGH-G  PULLOUT? 

(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  A  young  flight  student  experienced  a  stuck  trim  tab  in  a  dive 
bombing  run  and  had  to  exert  exceptional  force  to  stop  the  dive  and  save  his 
life.  Ke  experienced  a  9  G  force  which  apparently  resulted  in  a  cerebellar 
injury  with  ataxia,  dyssynergia,  past  pointing  dysarthria,  and  dysgraphia. 
After  meilical  and  neurological  examination  he  was  grounded,  and  followed 
carefully  for  approximately  six  months  during  which  all  symptoms  gradually 
cleared.  He  w,.  s  checked  by  EEG,  the  human  centrif.;c;c ,  psychological  tests, 
and  by  several  actual  test  flights,  and  finally  aoyroved  for  full  flight 
duty  and  has  been  an  instructor  for  several  months.  No  similar  case  could 
be  found  in  the  literature.  This  is  reported  because  of  the  clinical  inter¬ 
est  it  should  be  to  flight  surgeons,  (i-  Aviat ion  Med .  30(3): 198,  Mar.  1959) 


3,988 

Phillips,  P.B.,  and  J.J.  Zarriello  19""  .viF^^VOUS  SYSTEM  INTiiPY  FROM 

HIGH  RADIAL  G  FORCE.  Aerospace  Medicine  30{ 11 ): 847-851 


ABSTRACT:  This  is  the  case  of  a  young  flight  student  who  apparently  suffered 

a  central  nervous  system  injury,  possibly  an  alteration  in  blood  flow  and  subse¬ 
quent  edema,  while  under  a  positive  9  G  stress  in  an  airplane  during  an  emergency. 
The  clinical  findings  cleared  without  specific  treatment.  Clinically,  and  from 
a  laboratory  standpoint  as  well  as  from  practical  testing  in  flight,  the  patient 
was  considered  physically  fit  and  aeronaut ical ly  adapted  for  resuming  his  career 
in  Naval  cviation.  He  was  returned  to  flight  status  by  the  Permanent  Board  of 
Medical  Examiners.  For  the  past  nine  months,  this  young  officer  has  been  serving 
as  a  primary  flight  instructor  at  his  own  request  in  the  Naval  Air  Training 
Command  at  Pensacola,  and  his  superiors  report  his  efficiency  and  ability  to  be 
above  average.  Upon  reviewing  the  literature,  no  previous  case  report  was  found 
of  similar  central  nervous  system  trauma  resulting  from  exposure  to  positive  rad¬ 
ial  acceleratory  force  occurring  during  actual  flight. 


■Phillips,  P.  B.  &  J.  J.  Zor.eilo  1959  ZPII^PTIFORM  SEIZURE  AND  LOW  G  TOLERANCE. 
A  Case  Report. 

J.  Aviatioii  Med.  30(l):35-37. 

SL’MMARY:  This  is  a  case  report  of  a  tvcnty-three  year— 'Id  aviation  officer 
candidate  who  was  referred  for  a  complete  medical  evaluation  after  having 
experienced  "hlack-out"  during  unusually  low  G  forces  while  flying.  This  report 
contains  the  history  and  physical  examination  of  the  young  man.  I  also  reports 
on  his  mental  status,  centrifuge  tests,  end  the  electroencephalography  results. 
After  a  thorough  Investigation,  the  physicians  agreed  that  his  reaction  was  a 
classical  epileptiform  tonic-clonic  seizure. 


3,990 

Phillips,  R.  B.  &  C.  .‘^heard  1939  AMAUROSIS  FUGAX:  EFFECT  OF  CENTRIFUGAL 
FORCE  IN  FLYING. 

Proc.  Mayo  Clinic  14:612-618,  27  Sept.  1939. 

ABSTPJiCT;  Th?  transitory  or  fleeting  blindness  in  amaurosis  fugax  lasts  from  1 
to  20  seconds,  being  occasioned  by  suaden  change  of  direction  at  high  speed. 
Transverse  accelerations  up  to  16  g.  gause  no  untoward  effects  on  experimental 
animals  and,  up  to  10  g.  do  not  produce  disturbances  of  vision.  Armstrong  and 
Helu  found  chat,  flying  in  the  vertical  (positive)  direction,  in  man,  vision 
was  lost  after  5  g.  was  attained;  coma  ro  fainting  developed  between  6  g  and  9  g. 
Tears  were  thrown  off  in  a  stream  at  -4  g,  and  at  -4  g  and  -4.5  g  there  were 
hemorrhages  into  the  conlmctival  membranes  and  a  feeling  that  the  eyes  were 
protruding  from  their  sockets.  The  return  of  vision  occurs  suddenly  and 
dramatically. 

Generally  the  loss  of  sight  is  attributed  to  the  compression  exerted  oy  the  intra¬ 
ocular  pressure  on  the  central  retinal  artery  and  its  branches,  but  various  facts 
point  to  the  conclusion  that  the  local  conditions  in  the  eyes  form  only  part  of 
a  chain  of  factors  affecting  the  lower  visual  centers  and  the  corCicovisual  areas 
csnccrncd  with  coi.s«.ious  lueiicol  processes.  ' 
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Phillips,  U.  L.  1958  DESCENT  TRAJECTORIES  FOR  MA.NNED  SPACE  VEHICLES. 

(Space  Technology  Labs.,  Inc.,  Ramo-Wooldridge  Corp.,  Los  Angeles,  Calif.) 
GM-TR-0165 -00416,  29  June  1958. 
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Phillips,  R.L.  and  C.B.  Cohen  1958  THE  USE  OF  DRAG  MODULATION  TO  REDUCE 
DECELERATION  LOADS  DURING  ATMOSPHERIC  RE-ENTRY 
(Space  Technology  Laboratories,  Ramo-Wooldridge  Corp.,  Los  Angeles,  Calif.) 
GM-TR-0165-00352  April  9,  1958 

ABSTRACT:  The  design  of  a  space  vehicle  capable  of  entering  the  earth's 


.  i .  2  3 


atinospr.erp  in^olvos  amcing  other  things,  consideration  of  the  accuracy  with 
whiich  its  landing  point  can  be  predicted,  the  naximuoi  deceleration  loads  which 
the  vehicle  will  cAperiencc,  cmti  the  aerodynamic  heating  to  which  the  '/ehlcle 
is  exposed.  Since  minimization  of  the  landing-point  dispersion  may  require 
the  use  of  entry  angles  sufficiently  large  to  cause  subsequent  excessive 
deceleration  loads  to  the  vehicle  and  its  occupants,  a  scheme  is  examined 
whereby  these  loads  may  be  reduced  to  a  tolerable  level.  This  is  accomplished 
by  variation  of  the  drag  of  the  vehicle  (either  discretely  or  continuously) 
in  a  properly  programmed  fashion.  It  is  found  that  the  use  of  continuous  drag 
modulation  can  reduce  the  deceleration  loads  by  as  much  as  507.  without  signif ican»«- 
ly  affecting  the  total  aerodynamic  heating  of  the  vehicle.  Particular  numerical 
solutions  of  the  complete  equations  of  motion  are  also  included.  These  substantia*^* 
the  results  of  the  approximate  analysis,  Ir.  addition,  several  specific  applies: 

tions  of  drag  modulation  have  been  considered,  such  as  application  to  a  vehicle 
returning  from  the  moon. 
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Phillips,  W.  M.  &  D.  C.  Cheatham  1950  ABILITY  OF  PILOTS  TO  CONTROL  SIMULATED 
SHORT-PERIOD  YAWING  OSCILLATIONS. 

(National  Advisory  Committee  for  Aeronautics,  Washington,  D,  C.)  NACA 
RM-L50D06,  13  Nov.  1950. 


3,994 

Phoebus,  C.P.  1958  ACCOMMODATING  THE  SPACE  MAN. 
Research  Reviews  pp.  6-12,  June  1958 


ABSTRACT:  This  article  discusses  problems  which  must  be  solved  beioie  space 
ships  can  be  built  which  accommodate  man's  needs  sufficiently  to  permit  weeks 
or  months  of  flight.  These  problems  arise  primarily  because  of  the  continuous¬ 
ly  closed  environment,  hence  are  discussed  in  the  light  of  experience  with 
submarine  design.  Problem  areas  include:  respiratory  mechanisms,  food  and 
waste,  radiation,  psychological  factors,  information  from  human  engineering 
studies,  the  acceleration  and  deceleration,  environmental  temperature, 

waste  disposal  and  weightlessness. 


3,995 

Pickard,  D.  1959  MEASURING  BIOPHYSICAL  CHANGES  ON  A  CENTRIFUGE. 
Automatic  Control  11(4): 13-16,  Oct.  1959 
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Pickering,  J.E.,  W.L.  Brown,  H.D.  Stallings,  R.E.  Benson  et  al  1959  PRIMATES 
IN  SPACE:  REPORT  NO.  2,  BIO ASTRONAUTICS  ALVANCES  IN  RESEARCH 
(Air  Force  School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  March  1939 
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Pickering,  J.  E.  1960  RESEARCH  PROGRAMS  -  III,  FUTURE  PROBLEMS. 

Lectures  in  Aerospace  Medicine.  11-15  January  1960. 

(School  of  Aviation  Medicine,  USAF  Aerospace  Medical  Center,  Brooks  AFB, 

Texas) 
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Pickering,  J.  E.  1961  ANIMAL  A.N’D  MAN  IN  THE  SPACE  ENVIRON'MENT . 

In  Bergeret,  P.,  ed.,  Escape  and  Survival :  Cl  iriical  &  Biological 
Problems  in  Aero  Space  Medicine .  (London,,  New  York,  Paris: 

Perganon  Press,  1961)  AGARDograph  52.  Pp.  104-107. 

ASTIA  AD  261  881 

ABSTRACT:  Biosc ientis ts  and  engineers  have  enthusiastically  met  :he  challenge 
for  the  conquest  of  space.  Tremendous  strides  are  being  made  in  the  biophysics 
of  the  space  environment,  particularly  in  defining:  (1)  physiolr  '  ica  1  ef f ec ts  , 

(2)  the  creation  of  an  intra-cabin  environment  that  meets  the  hur  in  requirements, 

(3)  proper  nutrition,  and  (4)  normal  respiratory  exchange.  Additionally,  unique 
approached  to  the  biedynamics  of  space  vehicles  programmed  throug..  launch  and 
re-entry  profiles  with  compensation  for' man's  limitations  is  receiving  research 
emphasis.  If  man  is  to  travel  far  and  for  extended  periods  of  time,  a  very 
careful  definition  of  the  problem  and  man's  responses  to  the  stresses  of  weight¬ 
lessness  and  radia^irr  •--■''li  b^avily  influence  judgment  for  such  ventures. 

Aithougn  much  i.-w  iy  .u..  presented  on  these  two  areas,  one  must  realistically 

admit  that  of  all  of  the  biological  hazards  involved  in  space  operations,  the 
exposure  of  living  tissue  to  ionizing  radiation  is  perhaps  still  .he  most  important 
and  certainly  the  one  with  the  most  far-reaching  consequences.  This  paper 

deals  with  various  categories  of  radiation  and  their  possible  effects  on  man. 
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Pickering,  U.  H.  1959  MAN  IN  SPACE 

InAlperin,  M.,  &  H.  F.  Gregory,  eds . ,  Vistas  in  Astronautics.il 
(New  York,  N.  Y.:  Pergainon  Press,  1959) 
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Pierce,  T,F.  1952  CLOSED  LOOP  CONTROLS  HUMAN  CENTRIFUGE,  Electronics  25(10): 

132-134 

ABSTRACT:  A  human  centrifuge  developed  at  the  Naval  Air  Developicent  Center, 
Johnsvllle,  Pennsylvania,  is  described.  In  developing  acceleration  forces  up  to 
40  g,  it  simulates  stresses  encountered  in  high-speed  flight  and  will  te  used  to 
test  physiological  effects  of  acceleration  and  anti-g  devices  (protective  clothing 
It  consists  of  basically  of  a  50-foot  tubular-steel  arm  attached  to  the  shaft  of 
a  4000-hp  motor,  carrying  at  its  end  an  oblate  spherdidal  gimbal-suspended  gon¬ 
dola  for  the  test  subject.  The  centrifuge  can  be  accelerated  to  a  gondola  speed 
of  approximately  173  mph.  in  less  than  7  seconds  and  decelerated  at  the  same  rate), 
The  main  accelerating  motor  and  the  two  glmbal  control  motors  are  electronically 
controlled.  Observation  of  the  test  subject  is  achieved  with  television,  motion 
picture  cameras,  high-speed  X-ray  equipment,  and  special  physiological  sensing 
and  measuring  equipment. 
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Piercy,  M.  1957  EXPERIMENTAL  DISORIEinATION  IN  THE  HORIZONTAL  PLANE  Quart.  J. 
Exp.  Psychol.  9:65-77 
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Pieron,  H.  1953  THE  SENSATIONS. 

(Cambridge:  Yale  University  Press,  1933) 
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Plgg,  L.D.,  &  W.N.  Ka-ma  1961  fHE  EFFECT  OF  TRANSIENT  VfElGHTLESSNESS  ON 
VISUAL  ACUITY.  (Behavioral  Science  Lab.,  Aerospace  Medical  Division, 
Wright-Patterson  AFB,  Ohio)  WADD  TR  61-184,  March  1%1.  ASTIA  AD  261  906 


ABSTRACT:  Visual  acuity  was  measured  on  subjects  while  they  were  exposed  to 
short  periods  of  weightlessness  aboard  an  aircraft  flown  through  zero-g 
trajectories  involving  transition  from  1  g  to  2-1/2  g  to  zero  g.  Monocular 
and  binocular  acuity  of  near  and  far  vision  were  measured  on  both  Snellen 
and  checkerboard  targets.  Control  measurements  were  made  on  the  ground  and 
inflight  at  1  g  in  counter-balanced  sequence  with  the  zero-g  measurements. 
Results  show  that  the  weightless  environment  produced  from  this  study  has 
a  detrimental  effect  on  visual  acuity  as  measured.  The  decrement  is  not 
considered  to  have  practical  significance  (Author) 


Pigg,  L.D.  1962  VISUAL  ACUITY  IN  RELATION  TO  BODY  ORIENTATION  AlfD  C- 

VECTOR.  (Aerospace  Medical  Research  Laboratories,  Wright -PaLtersui. 

AFB,  Ohio)  Final  Report.  MRL-TDR-62- 74 .  July  1962.  ASTIA  AD  285  552 

ABSTRACT;  The  Armed  Forces  Vision  Tester,  fitted  with  checker-board  targets 
was  used  in  tests  of  visual  acuity  under  viewing  conditions  invo’ving  various 
combinat ions  of  gravity  effects.  Twenty-four  subjects  were  tested  for  left, 
right,  and  binocular  acuity  of  near  and  far  vision  in  each  of  four  body 
positions:  standing  upright,  prone,  supine,  and  inverted  upright.  Hie  latter 
condition  effectively  produced-  1  G  acceleration.  Intercomparisons  of  scores 
from  these  positions  from  the  bs^is  for  useful  generalisations  concerning 
the  effects  on  visual  acuity  of  various  acceleration  environments,  including 
0  G.  By  comparison  with  their  acuity  at  1  G,  subjects  experience  a  decrement 
at  1  G  of  approximately  15  percent.  This  is  comparable  to  the  decrement 
found  by  other  investigators  at  3  G's.  Since  both  1  G  and  3  G's  are  2  G-units 
removed  from  1  G,  it  appears  that  equal  changes  in  either  direction  from  the 
normal  acceleration  environment  produce  equal  losses  in  visual  acuity  as  a 
function  of  the  amount  of  change.  This  conclusion  is  supported  by  results 
of  a  previous  study  of  acuity  at  0  G,  in  which  a  small  but  statistically 
significant  decrement  comparable  to  that  at  2  G*8  was  found. 
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Pilizzi  di  Sorrentino,  a.  1951  LTIA  RAPA  FRATURA  CRANICA  DA  INCIDENTE 
DI  VOLO  (Unusual  Cranial  Fracture  Caused  By  An  Airplane  Accident) 
Rivista  di  Medicina  Aeronautlca,  Rome,  14:538-545,  July-Sept.  1951 
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Pilz ,  G.F. , 

NYSTAGMUS 


1926  ON  THE  RELATION  OF  THE  AFTER -NYSTAGMUS  TO  ROTATION 
,  Amer.  J.  Physiol.  77:  428-442 
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Pine,  B.W.  &  B.L  Ettelson  1961  DEVELOPMENT  OF  AN  INTERNALIZED  ANIMAL  TELE¬ 
METRY  SYSTEM. 

(Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chicago, 
April  24-27,  1961) 


ABSTRACT:  This  paper  describes  a  program  which  successfully  developed  a  surgi¬ 
cally  implanted  single  channel  biologicil  telemetry  system.  The  limitations  of 
conventional  approaches  to  instrumentation  of  experimental  animals  in  rigorous 
environments  is  described.  The  practical  advantages  to  be  derived  from  advanced 
b  io  ins  t  rumen  tat  ion  techniques  is  discu-ssed.  The  background,  rationale,  design 
objectives  and  technical  approach  employed  are  outlined.  The  program  results  are 
summarized  and  some  conclusions  are  piesented.  A  film  illustrating  the  program 
is  shown.  (Aerospace  Medicine  32(3):244.  March  1961) 
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Pine,  B.  W.  ,  M.  Brian,  M.  D.  .loss,  &  N.  L.  Barr  1962  SMALL  PRIMATE  RESPONSES 
TO  SLSaUMED  RE-ENTRY  ACCELERATION  PROFIIEIS.  (Paper,  TOrd  Annual  Meering  o<' 
the  Aerospace  Medical  Assoc.,  9-12  April  1962,  Atlantic  C..ty,  N,  J.) 


ABSTRACT:  A  re-entry  acceleration  profile  simulator,  capable  of  producing  very 

high  accelerative  loads  over  broadly  variable  periods  of  onset,  duration,  aid 
decay,  was  used  to  expose  small  squirrel  monkeys  in  miniaturized  versions  of 
current  restraint  and  support  devices  to  various  -KJx  loads.  Biological  and  phy¬ 
sical  data  were  directly  and  indirectly  collected  during  the  exposures.  The 
response  cf  the  animala  to  "cor vent iona 1"  accelerative  stresses  is  presented,  as 
well  as  data  on  small  primate  response  to  unconventionally  high  accelerative 
environments  with  special  attention  tr  reversible  tissue  damage  as  an  endpoint. 
Modifications  to  the  restraint  and  support  devices. to  improve  tolerance  to 
acceleration  stresses  .are  described.  Some  preliminary  and  tentative  conclusions 
are  drawn  and  future  work  is  outlined.  (Aerospace  Medicine  33(3): 367,  March 

1962). 
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Pine,  N.W.  ed.  1961  US  BIOLOGY  Of  iCACS  iMlcEli. 

(  London:  The  Institute  of  Biology,  1961) 
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Rosenberg  1956  SEAT  DESIGN  FOR  CRASH  WORTHINESS, 
ory  Committee  for  Aeronautics,  Washington,  D.  C.)  Tech. 
CL.  1956.  ASTIA  AD  109  316. 


ABSTRACT: 


Data 


are 


presented 


from  full-scale 


laboratory  and  crash  studies  on  the 
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deceleration  loads  measured  on  dumray  passengers  in  seats  of  standard  and  novel 
design.  Included  are  charts  for  obtaining  the  maximum  deceleration  loads  exper¬ 
ienced  by  the  seat  and  passenger  in  response  to  the  crash  deceleration  pulses. 

In  addition,  a  method  is  descirbed  for  determining  the  seat  strength,  spring 
stiffness,  and  deformation  beyond  the  elastic  limit  required  to  3erve  in  a  crash 
deceleration  pulse  of  a  given  type. 
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Pinkel,  1 I .  and  E.  G.  Rosenberg.  1957  SEAT  DESIGN  FOR  CRASH  WORTHINESS. 

NACA  Rep.  1332,  1937  (Supersedes  NACA  TN  3777 .)  ^STIA  AD  109  316 

.ABSTRACT:  On  the  basis  of  deceleration  data  obtained  in  full-scale  crashes, 
a  description  of  crash  deceleration  pulses  is  presented  which  is  suitable  for  seat 
design.  Charts  are  presented  for  obtaining  the  maximum  deceleration  loads 
'Experienced  by  the  seat  and  passenger  in  response  to  their  crash  deceleration 
pulses.  Finally,  a  method  is  presented  for  determining  the  seat  strength, 
spring  stiffness,  and  deformation  beyond  the  elastic  limit  required  to  serve 
in  a  crash  deceleration  pulse  of  given  description.  Measurement  of  passenger 
decelerations  in  full-scale  laboratory  and  crash  studies  shows  that  the  general 
principles  presented  in  the  report  apply. 
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Pinneo,  L.R.  and  M.L.  Kesselman  1959  TAPPING  THE  ELECTRIC  POWER  OP  THE 

NERVOUS  SYSTEM  FOR  BIOLOGICAL  TELEMETERING  (Rome  Air  Development  Center, 

Griff Iss  AFB,  N.Y.)  RADC-TN-59- 15 

ABSTRACT:  Two  experiments  are  reported  in  this  document  wherein  electric 
power  is  measured  from  the  central  nervous  system  (CNS)  of  a  living  mananal, 
and  an  ^  radio  transmitter  is  operated  on  voltages  supplied  largely  by  the 
organism.  Also  discussed  are  the  neurophysiological  basis  of  th  CNS  current^., 
the  physical  characteristics  of  minumum  voltages  necessary  to  operate  tiansisf-ons; 
and  a  description  of  methods  of  combining  the  two  techniques  for  biological 
telemetering. 
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Pinson,  E.  A.  1940  AIRSICKNESS,  ITS  CAUSE  AND  PREVENTION. 

(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB.  Ohio)  Memo  Rept . 
EXP-M-54-653-21;  31  July  1940 
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Pinson,  E.  A.  1941  DARK  ADAPTATION  APPARATUS  (ROTATING  HEXAGON) 

(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  Memo  Rept. 
EXP-M-54-653-69A;  29  November  1941 
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^  '  SERA-T-IL  UN  JOR  UN  VOYAGE 

I^.  Pp/l6.K^S6S:7irF?e;c«!^ 

ABSTRACT:  Discussion  of  the  environmental  conditons  against  which  an 
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Piorry,  P.A.  1S26  RECHERCHES  SURE* INFLUENCE  DE  LA  PESANTEUP.  SUR  LE  COURS  DU 
SANG;  DIAGNOSTIC  DE  LA  SYNCOPE  ET  DE  L’APOPLEXIE;  CAUSE  ET  TRAIXEMEIfT  DE 
LA  SYNCOPE  (Research  Upon  the  Influence  of  the  Gravity  on  the  Blood 
Circulation;  Diagnosis  of  the  Syncope  and  the  Apoplexy;  Cause  and  Treatment 
of  the  Syncope . ) 

Archives  gcnerales  de  medecine  (Paris)  12;  527-544 
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Piquet,  J.  &  J,  J,  Piquet  1958  CENTRAL  SEQUELAE  OF  CLOSED  CRANIAL  INJURIES! 
PCST-CONCUSSION  VERTIGO  AND  THEIR  OBJECTIVE  MANIFESTATIONS. 

Rev.  Otoneuroophthal .  30:29-47. 
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Pisarev,  D.  I.  1957  NEUROLOGICAL  EXPERIENCES  OF  AVIATION  MEDICINE 

Trans,  of  mono.  Neurologische  Erfahrungen  der  Luf tfahrtmedizin.  Berlin, 
1957,  trans .  from  ax>no.  Opyt  Raboty  v  Oblasti  Aviatsionnoy  Nevrologii  i 
Voprosy  Profllaktiki  (Experimental  Work  in  the  Field  of  Aviation  Neuro¬ 
logy  and  Problems  of  Prevention)  ed.  by  Rudolf  Mitzacher ling . 

(Office  of  Technical  Services,  Washington,  D.C.) 

1959  60-13091 
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Pisarev,  D.  I.  1959  NEUROLOGICAL  EXPERIENCES  OF  AVIATION  MEDICINE 
(Trans,  from  mono.  Opyt  Raboty  v  Oblasti  Aviatsionnoy  Nevrologii  i 
Voprosy  Profllaktiki  (Experimental  Work  in  the  Field  of  Aviation 
Neurology  and  Problems  of  Prevention)  ed.  by  Rudolf  Mitzscherling . 
(Office  of  Technical  Services,  Washington,  D.C.)  60-13091 


Pivotti,  G.  1957  EXPERIMENTS  ON  LATERAL  NYSTAGMUS  EVOKED  BY  SIMULTANEOUS 
BILATERAL  THERMAL  STIMULATION  OP  THE  VESTIBULAR  APPARATUS. 

(Esperienze  sul  nistagmo  laterale  evocata  da  bilaterale,  conCemporanea 
stlmolazione  Cermlca  del  apparaco  vescibolare.) 

Archlvto  dl  ftstologta .(Firenze) .  57(2-3): 117-135.  Nov  12,  1957 


ABSTRAPT:  No  lateral  nystagnms  was  observed  in  normal  subjects  in  a  supine 
position  (corresponding  to  a  horizontal  situation  in  relation  to  the  foi.ce 
of  gravity  of  the  plane  connecting  the  ampullae  of  the  horizontal  semicircular 
canals)  exposed  to  bilateral,  simultaneous,  equal  thermal  stimulation  of 
the  vestibular  apparatus.  This  is  termed  the  position  of  indifference.  In 
this  position,  if  the  head  was  turned  either  right  or  left,  nystagmus  develop¬ 
ed  directed  towards  the  side  contrary  to  rotation.  The  duration  and  frequency 
of  the  nystagmus  attains  maximal  values  after  a  90°  lateral  rotation  of  the 
head.  In  this  position,  after  a  certain  period  of  time,  even  if  thermal 
stimulation  persists,  lateral  nystagmus  terminates.  This  may  be  due  to 
exhaustion  of  the  endolymphatic  current  with  return  of  the  cupula  to  its 
original  position.  By  bringing  the  head  back  in  the  medical  position 
(rotatAtion  of  90°  in  the  direction  contrary  to  the  preceding  one)  nystagmus 
reappears.  This  is  an  expression  of  the  endolymphatic  current  of  balance 

that  reinstates  the  original  equilibrium.  (Author) 
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Platonov,  K.  K.  1957  MAN  IN  FLIGHT  2D.  ED.  REV.  1958 
(Trans,  of  Chelovek  v  Polete.  2d  ed.  rev.,  Moscow,  1957. 
(Office  of  Technical  Services,  Washington,  D.C.)  59-11879 
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Platonov,  K.K.  1957  M^  W  FLIGHT  (SECOND  REVISED  AND  EXPANDED  EDITION) 

Technical  Documents  Liaison  Office,  MCLTD,  Wright-Patterson  Air  Force  Base,  Ohio 
F-TS-9381/V;  ASTIA  AD  162  876 

(Original  Source:  Military  Publishing  House,  Ministry  of  Defense,  USSR, 
Moscotj) 

ABSTRACT:  This  book  discussed  the  principal  questions  of  aviation  medicine,  with 
which  the  pilot  must  in  practice  be  acquainted.  The  book  is  intended  for  students 
of  aeroclubs  and  flying  schools,  for  the  flight  personnel  of  the  regular  military 
units  of  the  Soviet  Army  Air  Force,  and  for  the  wide  circle  of  youth  interested 
in  aviation.  It  will  also  be  useful  to  physicians  serving  aviation  units,  schools^ 
and  aeroclubs. 
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Platonov,  K,K.  1959  PSIKHOLOGICHESKIE  PROBLQIY  KOSMICHESKOGO  POLETA 

(  Psychological  Problems  of  Space  Flight)  Vosprosv  Pslkhologll  (Moskva), 
5(3):56-65 

German  Translation:  Psycholgische  Probleme  des  Raumfluges,  in 
Sowietwissenschaft :  Naturvlssenschaftliche  Beitrage  (Berlin),  1959(12) : 1213- 
1222,  1960 


ABSTRACT:  The  psychologic  effects  of  the  conditions  of  space  flight  are 
reviewed  with  reference  to  published  reports  on  the  reactions  of  experimental 
subjects  to  these  conditions.  It  is  concluded  that  the  adverse  effects  of 
acceleration,  weightlessness,  confinement,  isolation,  and  exp>osure  to  danger 
may  satisfactorily  be  counteracted  by  the  proper  conditioning  and  motivation 
of  space  pilots. 
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Platonov,  K,  K.  1959  PSYCHOLOGICAL  PROBLEMS  OF  OUTER-SPACE  FLIGHT 
(Psikhologicheskiye  Problemy  Kosmicheskogo  Poleta) 

Trans,  of  Voprosy  Psikho logit  (USSR)  5(3); 56-65,  1959. 

(Office  of  Technical  Services,  Washington,  D.C.) 

Dec.  16,  1959  60-13520 
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Fletcher,  K.  E.  1959  THE  HUMAN  ELEMENT  IN  AIRCRAFT  ACCIDENTS 

(Conference,  U.  S.  Air  Force  Flight  Safety,  14-18  Sept.  1959,  Riverside, 
Calif.) 
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Poe,  A.  C.,  &  V.  W  Lyon  1952  THE  EFFECTIVENESS  OF  THE  CYCLORAMIC  LINK 

TRAINER  IN  THE  U.  s ,  NAVAL  SCHOOL,  PRE-FLIGHT.  (Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Pro j  .  NM  001  058.07.01.,  17  March  1952 
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Pogrund,  R.  S.,  S.  W.  Ames  and  C .  F.  Lombard  1949  BIOCHEMICAL  AND  BLOOD 
PRESSURE  CHANGES  IN  GOATS  UNDER  NEGATIVE  G  (ACCELERATION  TAILWARD) 
(Office  of  Naval  Research,  Washington,  D,  C.) 

December  1949  Contract  N6orl77 

See  also  J.  Avia,  Medicine.  22(1),  Febn-ary  1951 

SUMMARY:  Blood  pressure  and  biochemical  changes  of  blood  have  been  determined 

in  goats  repeatedly  exposed  to  negative  radial  acceleration  on  the  human 
centrifuge  at  the  University  of  Southern  California. 


These  effects  have  been  ascertained  by  the  determinations  of  oxygen  tension, 
carbon  dioxide  tension  ,  glucose,  lactic  acid,  pyruvic  acid,  hematocrit, 
and  plasma  protein  concentrations,  all  of  which  not  only  indicate  the  state 
of  tissue  metabolism,  but  also  present  a  sensitive  method  for  assessing 
tolerable  and  Intolerable  exposures. 

Blood  pressurevalues  present  evidence  of  a  progressive  stagnation  of  blood 
under  repeated  negative  S  G  as  Indicated  by  steady  decreases  in  arterio¬ 
venous  pressure  differences.  These  decreases  in  A-V  difference  during  progress¬ 
ive  negative  5  G  runs  occur  concomitantly  with  certain  alterations  In 
carbohydrate  metabolism  and  generally  reflect  the  anaerobic  state  of  metabo¬ 
lism  during  the  stress  of  negative  acceleration. 

The  chemical  changes  which  show  this  anaerobic  character  of  metabolism  are 
(a)  an  initially  elevated  blood  glucose  followed  by  a  greatly  reduced  con¬ 
centration  as  the  stress  is  prolonged;  (b)  increase  in  A-V  oxygen  content 
d ifferehce  due  to  the  decrease  in  venous  oxygen  tension  and  the  relatively 
constant  tension  of  arterial  oxygen;  (c)  reduction  in  both  arterial  and 
venous  carbon  dioxide  content;  (d)  increase  in  both  lactic  and  pyruvic  acid, 
the  former  accumulating  to  a  more  marked  extent  than  the  latter  and  giving 
rise  to  a  lactate -pyruvate  (L/P)  ratio  of  increasing  numerical  value.  The 
significance  of  these  changes  is  discussed.  Hematocrit  and  plasma  protein 
determination  give  variable  results  of  doubtful  significance. 
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Pogrund,  R.  S.,  S.  W.  Ames,  &  C.  F.  Lombard  1951  BIOCHEMICAL  AND  BLOOD  PRES¬ 
SURE  CHANGES  IN  GOATS  UNDER  NEGATIVE  G  (ACCELERATION  TAILWARD) 

J.  Avia.  Med.  22 ( 1 ) : 50-59A,  Feb.  1951 

See  also  (Dept,  of  Avia.  Med.,  School  of  Med.,  University  of  Southern  Calif., 
Los  Angeles  7,  Calif.)  Contract  N6ori77,  Task  1,  Dec.  1949 

SUMMARY:  1)  Blood  pressure  and  biocheudcai  changes  of  blood  have  been  determined  in 
goats  repeatedly  exposed  to  negative  radial  acceleration  on  the  human  centrifuge 
at  the  University  of  Southern  California.  2)  These  effects  have  been  ascertained 
by  the  determinations  of  oxygen  tension,  carbon  dioxide  tension,  glucose,  lactic 
acid,  pyruvic  acid,  hematocrit,  and  plasma  protein  concentrations,  all  of  which  not 
only  indicate  the  state  of  tissue  metabolism  but  also  present  a  sensitive  method 
for  assessing  tolerable  and  intolerable  exposures.  3)  Blood  pressure  values  pre¬ 
sent  evidence  of  a  progressive  stagnation  of  blcod  under  repeated  negative  5  g  as 
indicated  by  steady  decreases  in  arteriovenous  pressure  differences.  These 
decreases  in  A-V  di.^ference  during  progressive  negative  5  g  runs  occur  concomitant¬ 
ly  with  certain  alterations  in  carbohydrate  metabolism  and  generally  reflect  the 
anaerobic  state  of  metabolism  during  the  stress  of  negative  acceleration.  4)  The 
chemical  changes  which  show  this  anaerobic  character  of  metabolism  are  (a)  an 
Initially  elevated  blood  glucose  followed  by  a  greatly  reduced  concentration  as  the 
stress  is  prolonged;  (b)  increase  in  A-V  oxygen  content  difference  due  to  the 
decrease  in  venous  oxygen  tension  and  the  relatively  constant  tension  of  arterial 
oxygen;  (c)  reduction  in  both  arterial  and  venous  carbon  dioxide  content;  ; (d) 
increase  in  both  lactic  and  pyruvic  acid,  the  former  accumulating  to  a  more  marked 
extent  than  the  latter  and  giving  rise  to  a  lactate-pyruvate  (L/F)  ratio  of  increas¬ 
ing  numerical  value.  The  significance  of  these  changes  is  discussed.  Hematocrit 
and  plasma  protein  determination  give  variable  results  of  doubtful  significance. 
(DAGO) 
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Pogrund,  R.S.  1962  PHYSIOLOGICAL  ASPECTS  OP  THE  SPACEMAN 
In:  Brown,  K.,  and  L.D.  Ely,  eds..  Space  Loglatlca  Engineering 
(New  York;  John  Wiley  and  Sons,  1962)  pp.  55-135 


ABSTRACT:  The  complexity  of  apace  loglatlca  engineering  for  the  comfort  of 
the  astronaut  in  a  space  vehicle  la  described  as  a  function  of  mission  duration 
and  of  the  operational  requirements  and  perfoim^ance  capabilities  expected.  The 
following  physiological  parameters  are  reviewed:  .  (1)  vehicle- Induced  stresses 
(propulsion,  noise,  vibration,  accelerations,  zero  gravity,  re-entry,  emergency 
escape);  (2)  internal  environment  of  the  space  capsule  (sources  of  oxygen  supply, 
handling  food,  biological  photosynthesis  systems,  methods  of  carbon  dioxide 
elimination,  water  and  waste  control,  toxicological  considerations,  temperature 
and  humidity  regulation);  (3)  radiation  hazard  shielding  requirements,  low- 
level  chronic  exposure  hazard;  and  (4)  psychological  stress  (isolation,  confine¬ 
ment,  and  sensory  deprivation) . 
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Pokorovski,  A.V.  1956  STUDY  OF  THE  VITAL  ACTIVITY  OF  ANIMALS  DURING 

ROCKET  FLIGHTS  INTO  THE  UPPER  ATMOSPHERE.  (Report  presented  at  the  Congres 
Internationale  des  fusees  et  engins  guides,  Paris,  Dec.  3-8,  1956) 

In  Etudes  Sovietigues  (Paris)  106:65-70,  Jan.  1957. 

R.A.E.  Translation  No.  625,  ASTIA  AD  124191 

Alsoin  Krieger,  F.  J.,  ed.  Behind  the  Sputnik  (Washington:  Public  Affairs 
Press,  1958) 

ABSTRACT:  In  the  first  stage  of  this  work,  vital  activity  of  the  body  at 
high  altitudes  has  been  observed  in  dogs,  carried  in  a  hermetically  sealed 
compartment  in  the  nose  of  a  rocket.  Equipment  carried  in  the  compartment 
allowed  observations  to  be  made  on  conditions,  and  on  the  behaviour  of  the 
animals  during  flight,  and  during  the  free  fall  of  the  cabin  from  the  rocket. 

The  seemd  stage  involved  the  placing  of  the  dogs,  in  space  suits,  in  a 
cuiupartment  not  hermetically  sealed.  In  one  case  the  animal  was  ejected  at 
about  75  to  85  km,  its  parachute  opened,  and  it  was  subjected  to  all  the 
external  influences  of  the  upper  atmospheric  layers  during  50-65  min. 
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Pokrovskiy,  B.  1961  MAN'S  SPACE  FLIGHT 
Vestnik  vozdoshnogo  flota  4:  59-62 
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Pokrovskiy,  G.  1961  MAN  GOES  OUT  INTO  SPACE 
Kryl'ya  rodlny  6:17-18 

ABSTRACT:  The  article  deals  with  the  first  cosmic  flight  of  Major  Yu.  A,  Gagarin 
in  the  spaceship  "Vostok”,  which  proved  that  man  can  exist  and  function  normally 
in  space.  K.E.  Tslolkovskiy  was  amongst  the  first  scientists  to  point  out  that 
man  in  a  cosmic  fl  ght  would  experience  two  distinctly  different  states,  i.e. 
overloads  which  would  be  felt  during  th6  acceleration  and  deceleration  in  the 
a tmosphere ' before  landing,  and  a  state  of  weightlessness  while  the  spaceship  is 
in  orbit.  Insignificant  "g”  loads  would  be  possible  during  change-over  from  one 
orbit  into  another  or  before  landing,  "g"  loads  have  been  known  to  high-speed 
pilots,  and  momentary  weightlessness  to  aerobatic  pilots.  Checking  of  a  prolonged 
state  of  weightlessness  had  to  be  carried  out  under  conditions  of  a  real  cosmic 
flight.  Three  Aspects  of  the  phenomena  were  observed:  (1)  weightlessness  reduces 
the  load  on  blood  vessels  and  facilitates  the  heart  functions.  It  lowers  the 
strain  of  the  human  body,  and  could  be  used  as  a  treatment  for  heart  diseases; 

(2)  it  affects  the  intake  of  food,  which  becomes  weightless;  further  investigation 
as  to  the  food*.®  progress  in  the  digestive  system  was  required;  (3)  the  force  of 
gravity  must  play  an  Important  part  in  man's  orientation  in  space  as  it  acts  on 
the  body  as  a  whole,  and  on  the  vestibular  apparatus,  which  governs  the  sensation 

of  "Top"  and  "Bottom".  After  Major  Yu.  A.  Gagarin's  flight  in  space  it  was 
found  that  the  human  body  withstands  all  unexpected  and  unusual  conditions 
quite  well.  (CARI) 


4,034 

Pokrovskiy,  G.  1961  DECELERATION  OP  SPACE  VEHICLES 

Tekhnika-molodezhi  (Meteor-rocket)  No.  I,  1961,  37.  Air  Information  Division 
Report  61-51,  ASTIA  AD  255  793 


ABSTRACT:  The  electric  charge  on  the  nose  of  a  rapidly  flying  body  consider¬ 
ably  changes  the  intensity  of  the  body's  deceleration.  Professor  G.  Pokrovskiy 
discusses  the  use  of  this  effect  in  the  development  of  a  deceleration  engine 
for  space  vehicles.  The  method  of  decelerating  a  space  body  would  thus  be 
based  on  the  use  of  the  kinetic  energy  of  that  body. 


4,035 

Pokrovskiy,  G.  1961  MAN,  TECHNOLOGY,  AND  SPACE 

Ekonomicheskaya  Gazeta  102(774): 3-4,  Sept.  27,  1960 

(Aerospace  Technical  Intelligence  Ctr.,  Wright -Patterson  APB,  Ohio, 

Trans.  No.  MCL-851/1;  ASTIA  AD-258  837;  March  27,  1961) 
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Pokrovskiy,  G.  1961  METEOR-ROCKET 

(Tekhnika  Molodezht.  No.  1,  1961,  pp.  37)  Foreign  Technology  Division, 
WP-AFB,  Ohio.  FTD-TT-6 1-190/ 1+2  ASTU  AD  268070 

ABSTRACT:  Description  of  the  study  of  meteors  in  relation  to  the  problem  of 
slowing  down  Spaceships  and  re-entering  the  earth's  atmosphere. 
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Pokrovskiy,  I.  1961  MIRACLE  OP  THE  ‘WENTIETH  COTTURY. 
Ekonotnlcheskava  Gazeta  88(941)  :4 

(Aerospace  Technical  Intelligence  Center,  Wright-Patterson  AFB,  Ohio) 
Transl.  No.  MCL-1150,  13  April  1961.  ASTIA  AD  261  824 


ABSTRACT:  This  report  is  an  evaluation  on  the  individual  and  technical 
achievements  of  Soviet  scientists,  designers,  and  workers  in  the  field  of  cosmic 
flights  and  other  fields.  It  emphasizes  the  importance  of  sending  a  man  into 
space  to  make  it  possible  for  him  to  work  in  this  medium. 


4,038 


Polls,  B.  D. ,  L.  Jedeikin,  and  E.  Polls  1952  EFFECTS  OF  ACCELERATION  UPON 

THE  CEREBRAL  METABOLISM  AND  CEREBRAL  BLOOD  FLOW.  PHASE  III:  The  Activation 
of  Aerobic  Phosphorylation  by  the  Addition  of  Xanthines  and  Analogous 
Compounds  to  the  Inhibited  Enzyme  Systems.  (Avia.  Med.  Acceleration  Lab. , 
U.S. Naval  Air  Development  Center,  Jolinsville,  Pa.)  Rept.  No.  NADC-MA-5205 ; 
Rept.  No.  NM  001  060.03.04,  9  Dec.  1952  :  ASTIA  AD-1031 


ABSTRACT:  This  investigation  was  concerned  with  the  increase  in  the  efficiency 

of  aerobic  phosphorylation  obtained  by  the  addition  of  xanthines  and  analogous 
structural  compounds  to  enzyme  systems  with  the  phosphorylation  efficiency 
decreased  by  the  addition  of  a  Mg-ATPase,  or  by  the  use  of  suboptimal  concentra¬ 
tions  of  ATP  in  the  reaction  mixture.  Compounds  such  as  caffeine,  xanthine,  and 
theophylline  may  function  as  a  substitute  for  ATP  with  an  ^  vitro  enzyme  system 
for  aerobic  phosphorylation.  The  opposing  actions  of  pentothal  and  caffeine  on 
aerobic  phosphorylation  may  be  due  to  a  competitive  action  for  the  same  enzyme 
site.  Experimental  results  demonstrating  the  release  or  bypass  of  phosphorylation 
inhibition  produced  by  dinitrophenol ,  pentothal,  or  Mg-ATPase  by  the  addition  of 
xanthi.ies  indicated  that  these  compounds  may  function  as  a  bypass  to  ATP  in  the 
couolinK  rearfion  of  aerobic  phosphorylation. 
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Polls,  B.  D.,  et  al.  1955  MISCELLANZOUS  TESTS  AND  MINOR  INVESTIGATIONS.  PHASE 
VI.  AN  INVESTIGATION  INTO  THE  EFFECT  OF  ACCELERATION  AND  CERTAIN  STRESSOR 
AGENTS  ON  THE  INTERMEDIARY  METABOLISM  OF  THE  BRAIN.  (Naval  Air  Development 
Ctr.,  Johnsville,  Pa.)  Project  NM  001  103  300;  TED  ADC  AE-1402;  31  Dec.  1955 

ABSTRACT;  Cerebral  blood  flow,  cerebral  oxygen  consumption,  and  glucose  metabolism 
were  determined  in  groups  of  monkeys  under  the  influence, of  the  hallucinatory  drug 
mescaline  and  under  control  conditions.  Although  the  mescaline  caused  a  consider¬ 
able  increase  in  blood  flow,  there  were  no  changes  in  the  total  oxygen  used  rela¬ 
tive  tu  glucose.  The  expei iiaental  results  did  indicate  the  metabolism  of  an 
unknowh  reducing  substance  by  the  brain  under  stress.  Mescaline  apparently  in¬ 
creased  the  brain  utilization  of  this  substance. 


4,040 

Polls  B.D.  1959  HORMONAL  FACTORS  IN  THE  RESISTANCE  OF  THE 

MAMMAL  TO  ACCELERATION  STRESS.  (Paper,  Meeting  of  Aero  Medical 
Association,  Statler  Hilton  Hotel,  Los  Angeles,  April  27-29,  1959} 


ABSTRACT:  The  reactions  of  the  mammalian  organism  to  acceleration  stress 
involves  circulatory,  central  nervous  and  respiratory  responses  to  such  an 
extent  that  the  importance  of  the  endocrine  system  in  adjustment  to  this 
adverse  environment  is  self  evident.  These  studies  were  designed  to  reveal 
possible  hormonal  factors  operative  in  the  utilization  of  biological  energy 
a!  a  cellular  level  that  would  contribute  to  the  survival  of  the  animal 
under  high  acceleration  forces.  The  heart  rate  obtained  by  a  transistor 
amplified  ECG  adapted  for  use  on  an  eight-foot  animal  centrifuge  defined 
a  physiologic  end  point  of  tolerance  to  20  G  as  the  time  for  the  heart 
rate  to  fall  from  an  initial  rate  of  7  beats  to  a  final  rate  of  2  beats 
per  second.  With  this  criterion  normal  Sprague-Dawley  rats  survived  20 
G  for  10  minutes  (50  per  cent  lethal  level).  Hypopliysectomy  provided  an 
appreciable  measure  of  protection  against  G  stress  in  that  the  mean  sur¬ 
vival  time  was  increased  to  30  minutes.  Injection  of  ACTH  decreased  the 
protective  action  of  hypophysectomy .  Adrenalectomy  decreased  the  tolerance 
of  the  animal  to  G  stress  as  indicated  by  a  mean  survival  time  of  4  minutes 

under  20  G.  Adrenalectomy  and  hypophysectomy  reversed  the  decreased 
tolerance  to  G  stress  obtained  with  adrenalectomy  alone.  The  data  were 
interpreted  to  indicate  that  the  protective  action  of  hypophysectomy  was 
due  to  the  elimi.nation  of  adrenocortical  hormones  and  pituitary  hormones 
which  are  important  for  the  resistance  to  other  forms  of  stress. 

(  J.  Aviation  Med.  •»0(3):198,  March  1959) 
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Polls,  B.  D.  1960  HORMONAL  DETERMINANTS  OF  MAMMALIAN  TOLERANCE  TO  ACCELER¬ 
ATION  STRESS. 

(Naval  Air  Dev.  Ccr.,  Johnsville,  Pa.)  Rept.  NADC-MA-6025 ;  12  Aug.  1960; 

ASTIA  AD  242  447. 

See  also  J.  Appl.  Physiol.  16(2) :211-214,  March  1961. 

ABSTRACT:  The  pituitary-adrenal  hormonal  axis  has  been  implicated  as  a  critical 
factor  in  the  survival  of  the  rat  to  acceleration  stress.  The  physiological 
endpoint  for  the  tolerance  of  animals  to  high  positive  acceleration  stress  was 
obtained  by  determining  the  time  to  reduce  the  heart  rate  from  eight  to  two  beats 
per  second  at  20  G.  With  this  technique  a  significant  increase  (300  percent)  in 
the  survival  time  of  rats  to  20  G  was  found  following  hypophy-sectomy.  A  signifi¬ 
cant  loss  (60  percent)  of  tolerance  to  high  acceleration  stress  was  found  in 
adrenalectoqjized  rats.  The  procedures  of  hypophysec tomy  and  adrenalectomy 
es'ientially  cancelled  the  effect  of  each  operation  alone  in  the  rat  to  yield  an 
animal  approximately  similar  to  the  normal  rat  in  its  ability  to  tolerate  accel¬ 
eration.  Possible  mechanisms  for  these  effects  are  offered.  (Author) 
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Polls,  B.  D.  1961  HORMONAL  DETERMINANTS  OF  MAMMALIAN  TOLERANCE  TO  ACCELERA¬ 
TION  STRESS. 

J.  Appl .  Physiol.  16(2) : 2 1 1-2 14 ,  March  1961. 

See  also  (Naval  Air  Develooment  Ctr.,  Johnsville,  Pa.)  NADC-MA-6025 
12  Aug.  1960.  ASTIA  AD  242  447.  ,  ’ 


ABSTRACT;  The  pituitary-adrenal  hormonal  axis  has  been  implicated  as  a  critical 
factor  in  the  survival  of  the  rat  to  acceleration  stress.  The  phvsic logica 1 
endpoint  for  the  tolerance  of  animals  to  high  positive  acceleration  ;,tress  was 
obtained  by  determining  the  time  to  reduce  the  heart  rate  from  eight  to  two  beats 
per  second  at  20  G.  With  this  technique  a  significant  increase  (300  percent) 
in  the  survival  time  of  rats  to  20  G  was  found  following  hypophysec tomy .  A 
significant  loss  (60  percent)  of  tolerance  to  high  acceleration  stress  was  found 
in  adrenalectomized  rats.  The  procedures  of  hypophysec tomy  and  adrenalectomy 
essentially  cancelled  the  effect  of  each  operation  alone  in  the  rat  to  yield 
an  animal  approximately  similar  to  the  normal  rat  in  its  ability  to  tolerate 
acceleration.  Possible  mechanisms  for  these  effects  are  offered.  (Author) 
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Pol  is,  B.  D.  1961  INCREASE  IN  ACCELERATION  TOLERANCE  OF  THE  RAT  BY  2-DIMETHY- 
LAMINOETHYL  P-CHLOROPHENOXY -ACETATE  (LUCIDRIL)  (Naval  Air  Development  Ctr., 
Johnsville,  Pa.)  NADC'MA-6136,  27  Nov.  1961 
See  also  Aerospace  Medicine  33(8) : 930-934,  Aug.  1962 


ABSTRACT:  A  simple  chemical  molecule,  the  dimethyl -aminoethyl  ester  of  para- 
ch lorophenoxyacet ic  acid  has  been  found  to  enhance  significantly  the  tolerance 
of  rats  to  acceleration  at  20  G.  The  median  survival  time  of  treated  animals 


-  1,220 


increased  to  33.3  minutes,  almost  a  three-fold  Increment  over  the  control  survival 
time  of  12.5  minutes.  The*  effectiveness  of  the  drug  persisted  only  for  a  period 
of  four  hours  after  injection.  A  latent  period  of  3  to  4  days  treatment  with  the 
drug  seemed  necessary  before  the  enhanced  tolerance  to  acceleration  become 
apparent.  The  activity  of  the  drug  was  dose  dependent  in  that  no  significant 
changes  in  acceleration  tolerance  were  found  with  a  total  injection  of  30  mg; 
significant  increments  in  tolerance  were  obtained  with  75  mg  of  the  drug;  much 
larger  increases  in  the  tolerance  to  acceleration  followed  administration  of  100 
mg  of  Lucidril.  The  nature  of  the  parmaco logic  effect  suggests  that  the  drug 
action  per  se  is  mediated  via  the  hypothalamic  area  of  the  brain,  possibly  by 
Interplay  with  the  biogenic  amines.  Its  structural  relationship  to  acetylcholine 
suggests  additional  areas  for  investigation  of  the  mechanism  of  its  action  and 
also  for  the  investigation  of  the  role  of  this  hormone  in  acceleration  stress 
tolerance.  The  low  toxicity  of  the  drug  and  the  fact  that  it  has  already  been 
used  in  humans  in  high  doses  with  no  deleterious  and  some  presumptive  beneficial 
effects  leads  to  the  proposal  that  the  compound  might  be  effective  in  increasing 
human  tolerance  to  accele  ation  stress.  (AUTHOR) 


4,044 

Polls,  B.  D.  1961  INCREASE  IN  THE  TOLERANCE  OF  ACCELERATION  STRESS  WITH  THE 
DIMETHYLAMD.'ETHYL  ESTER  OF  P-CHLOROPHENOXYACETIC  ACID.  (Paper,  32nd  Annual 
Meeting  of  the  Aerospace  Medical  Association,  24-27  April  1961,  Chicago,  Ill. 


ABSTRACT:  Previous  studies  from  this  laboratory  have  demonstrated  a  pronounced 

enhancement  of  the  tolerance  to  acceleration  stress  in  the  rat  following  hypophy- 
sectomy.  The  studies  implicated  the  pituitary  adrenal  axis  as  a  critical  factor 
in  the  survival  of  the  rat  and  pointed  to  possible  involvement  of  the  hypothalamic 
area  of  the  brain.  Attempts  were  then  made  fo  attain  a  similar  enhancement  of 
the  resistance  to  acceleration  stress  without  some  of  the  deleterious  effects  of 
hypophysectomy .  The  new  drug  lucidril  (dimethylaminoethyl  ester  of  p-chlorophen- 
oxyacetic  acid)  has  been  shown  to  enhance  the  vasopressor  effects  of  adrenalin 
applied  topically  to  the  brain.  Administration  of  lucidril  to  rats  increased 
the  tolerance  of  a  rat  population  from  a  median  survival  time  of  10  minutes  at 
20  6  to  a  median  survival  time  of  24  minutes  at  20  G.  The  low  toxicity  of  the 
drug  and  striking  effects  in  animals  suggests  its  possible  use  to  increase  the 
tolerance  of  humans  to  high  G.  (Aerospace  Medicine  32(3):244,  Mar.  1961) 
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Polis,  B.  D.  1962  INCREASE  IN  ACCELERATION  TOLERANCE  OF  THE  RAT  BY  2-DIMETHY- 
LAMINOETHYL  P-CHLOROPHENOXY -ACETATE  (LUCIDRIL)  Aerospace  Medicine 

33(8);930-934,  Aug.  1962  _ 

See  also  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-6136 , 

27  Nov.  1961 


ABSTRACT:  A  simple  chemical  molecule,  the  dimethyl -aminoethyl  ester  of  parachloro 

phem  <yacetic  acid  has  been  found  to  enhance  significantly  the  tolerance  of  rats 


to  acceleration  at  20  G.  The  media.!  survival  time  of  treated  animals  increased 
to  33.3  minutes,  almost  a  three-fold  increment  over  the  control  survival  time  of 
12.5  minutes.  The  effectiveness  of  the  drug  persisted  only  for  a  period  of  four 
hours  after  injection.  A  latent  period  of  3  to  4  days  treatment  with  the  drug 
seemed  necessary  before  the  enhanced  tolerance  to  acceleration  become  apparent. 

The  activity  of  the  drug  was  dose  dependent  in  that  no  significant  changes  in 
acceleration  tolerance  were  found  with  a  total  injection  of  50  mg;  significant 
increments  in  tolerance  were  obtained  with  75  mg  of  the  drug;  much  larger  increases 
in  the  tolerance  to  acceleration  followed  administration  of  100  mg  of  Lucidril. 

The  nature  of  the  parmacologic  effect  suggests  that  the  drug  action  per  se  is 
mediated  via  the  hypothalamic . area  of  the  brain,  possioly  by  interplay  with  the 
biogenic  amines.  Its  structural  relationship  to  acetylcholine  suggests  additional 
areas  for  investigation  of  the  mechanism  of  its  action  and  also  for  the  investi¬ 
gation  of  the  role  of  this  hormone  in  acceleration  stress  tolerance.  The  low 
toxicity  of  the  drug  and  the  fact  that  it  has  already  been  used  in  humans  in 
high  doses  with  no  deleterious  and  some  presumptive  beneficial  effects  leads  to 
the  proposal  that  Che  compound  might  be  effective  in  increasing  human  tolerance 
to  acceleration  stress.  (AUTHOR) 


4,046 

Polis  B.  D..  H.  W.  Schutnukler,  &  M.  Chianti  1962  CHANGES  IN  THE  AMINO  ACID 
COMPOSITION  OF  RAT  BRAIN  CAUSED  BY  ACCELERATION  STRESS.  (Paper,  33rd  Annual 
Meeting  of  the  Aerospace  Medical  Assoc., 9-12  April  1962,  Atlantic  City,  N.  J.) 


ABSTRACT:  Previous  work  from  this  laboratory  showing  the  importance  of  hormonal 

and  other  cellular  factors  in  the  to. prance  to  acceleration  stress  suggested  the 
possibility  of  a  reversible  "metabolic  lesion"  that  results  from  acceleration 
stress.  The  following  study  was  undertaken  in  an  effort  to  reveal  the  metabolic 
defects  in  cerebral  metabolism  induced  by  acceleration.  Rat  brains  were  rapidly 
excised  from  normal  and  centrifugal  animals,  frozen,  weighed,  deprotenized  with 
picric  acid  and  analysed  for  the  complete  free  amino  acid  pool  composition  by 
ion  exchange  chromatography.  Large  decreases  (>50I)  were  found  for  the  new 
amino  acid  G-hydroxyaspartic  acid,  as  well  as  for  serine,  urea,  and  glutathione. 
A  large  increase  in  the  concentration  of  free  ammonia  was  also  found.  The  irt  er 
relationships  of  the  changes  in  amino  acid  composition  suggest  a  block  in  the 
energy  yielding  mechanisms  from  the  respiratory  enzyme  systems  in  mitochondria. 

(Aerospace  Medicine  33(3): 349,  March  1962) 
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Polis,  B.  D.,  &  H.  W.  Shmukler  1963 
TO  ACCELERATION  STRESS.  (Paper, 
Association,  Statler-Hilton  Hotel 


BIOCHEMICAL  PHARMACOL XY  LN  THE  TOLERANCE 
34th  Annua’  M>‘et  ing  of  the  Aerospace  Medical 
,  Los  Angeles,  Calif.,  April  28  -  May  2, 


1963) 


ABSTRACT:  Experimental  work  fiom  this  laboratory  defined  the  tolerance  of  the 

rat  to  acceleration  stress  in  terms  of  a  heart-brain  interaction  mediated  by 


hormones  of  the  pituitary-adrenal  axis  and  demonstrated  a  300  per  cent  increase 
in  acceleration  tolerance  by  the  rat  after  hypophysectomy ,  Efforts  to  reproduce 
by  pharmacological  means  this  high  tolerance  to  acceleration  were  realized  in 
part  with  the  drug  Lucldril.  Since  pharmacological  studies  in  animals  suggested 
involvement  of  the  .hypothalamic  area  of  the  brain  as  a  mode  of  action  for  this 
drug,  some  basic  studies  of  biochemical  changes  in  the  brain  during  acceleration 
were  carried  out  with  the  hope  that  a  logical  cnemical  approach  to  acceleration 
tolerance  might  be  attained.  These  revealed  a  striking  decrease  in  the  brain 
concentration  of  a  component  identified  as  B-hydroxyaspar tic  acid  by  its  position 
in  ion  exchange  chromatography.  This  component  also  was  increased  significantly 
in  the  brain  of  hypophysectomized  animals;  it  therefore  appeared  to  be  a  critical 
metabolite  of  brain  under  anoxic  stress.  The  parenteral  administration  of 
synthetic  B-hydroxyaspar tic  acid  to  rats  resulted  in  a  significant  increase 

in  the  median  survival  time  from  7  minutes  at  20  G  for  the  litter  mate  controls 
to  14  minutes  for  the  treated  animals. 
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Pollitzer,  Robert  1961  SELECTED  ABSTRACTS  FROM  SOVIET  BIOMEDICAL  JOURNALS , 
No.  6  y  „ 

(The  Institute  of  Contemporary  Russian  Studies,  Fordham  University,  New^So, 

New  York)  Contract  No.  DA18- IU8-405-CML-867 ,  June,  1961,  ASTIA  AD  262007 


ABSTRACT:  A  selected  group  of  abstracts  on  biomedical  journals  by  Russian 
authors. 


4,049  , 

Pollitzer,  Robert  1961  SEliCTED  ABSTRACTS  FROM  SOVIET  BIOMEDICAL  JOURNALS 
No.  8 

(The  Institute  of  Contemporary  Russian  Studies,  Fordham  University,  New  York 
58,  New  York)  Contract  No.  DA  18- 108-405-CML-867 ,  December  1961 
ASTIA  AD  271  923 


ABSTRACT:  A  selected  group  of  abstracts  on  biomedical  journals  by  Russian 
authors . 
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Pollock,  L.  J.  1943  BLAST  INJURIES  OF  THE  CENTRAL  NERVOUS  SYSTEM. 
Illinois  V.L'd.  J.  83:196-168,  1943. 

ASTU  AD  74  028 


-  1,223  - 
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Popov,  A.  P.  1938  THE  EFFECT  OF  THE  FORCES  OF  CORIOLIS  ON  THE  BLOOD  PRESSURE 
IN  HUMAN  BEINGS, 

Vestnlk  Oto-rhinolaryngology  (5):510-516. 

Collected  Transactions  Inst.  Av.  Med.  Voyenglz  1  (1939). 
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Popov,  A.  P.  1956  ZAME  CHANIYA  K  STAT'YAM  D.  YE.  ROZEMBLYUMA  "OB  OSNOVNYKH 
VOPROSAKH  V  FISIOLOGII  USKORENIY"  I  G.  L.  KOMENDANTOV  "0  SPORNYKH  VOPROSAKH 
V  OBLASTI  FIZIOLOGII  USKORENIY".  (NOTES  TO  PAPERS  BY  D.  YE.  ROZENBLYUMS 
"FUNDAMENTAL  PROBLEMS  IN  PHYSIOLOGY  OF  ACCELERATION"  AND  BY  G.  L.  KOMENDAN¬ 
TOV  "CONTROVERSIAL  PROBLEMS  IN  THE  FIELD  OF  PHYSIOLOGY  OF  ACCELERATION.'/. 
Voyenno-ineditslnskiv  Z'ournal  (Military  Medical  Journal).  6:85-91,  1956. 

(Translation  in  USAF  Air  Intelligence  Information  Report  "Physiology  of 
Acceleration:  A  Controversy  Between  D.  Ye.  Rozenblynm  and  G.  L.  Komendantov'.' 
IR- 1407-57.  21  May  1957.) 
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Poppen,  J.  C.  &  E.  L.  Hendler  1950  PROTECTIVE  HELMETS  —  THEIR  INTEGRATION 
WITH  OTHER  EQUIPMENT. 

J.  Aviation  Med.  21(5) :414-418. 

SUMMARY:  1.  The  impetus  to  the  development  of  protective  helmets  is  outlined. 

2.  Methods  of  construction  and  general  configuration  of  the  more  com¬ 
monly  worn  protective  helmets  are  briefly  described. 

3.  The  need  for  better  integration  between  the  helmet  and  contiguous 
equipment  is  defined. 

4.  The  need  for  better  integration  of  all  personal  equipment  is  em¬ 
phasized. 
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Poppen,  J.  R.  1932  REPORT  ON  THE  PHYSIOLOGICAL  EFFECTS  OF  SUDDEN  CHANGES 

IN  THE  SPEED  AND  DIRECTION  OF  AIRPLANE  FLIGHT.  (Dept,  of  Physiol.,  Hazjvarc* 
School  of  Pub.  Hea’.th,  Boston,  Mass.)  April  1932. 
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Poppen,  J.  R.  1934  REPORT  ON  POSSIBLE  METHODS  OF  REDUCING  THE  SYMPTOMS 
PRODUCED  BY  RAPID  CHANGE  IN  THE  SPEED  AND  DIRECTION  OF  AIRPLANES. 
(Dept,  of  Physiology,  Harvard  School  of  Public  Health,  Boston,  Mass.) 
Feb.  1934. 


Poppcn,  J.  R.  1934  AERIAL  EQUILIBRATION 
J.  Aviation  Med.  5(1)  :96-10(). 


ABSTRACT:  Three  mechanisms  are  involved  in  the  function  of  equilibration;  the 
vestibular  apparatus,  the  somatic  senses  with  their  one  fairly  homogeneous  fun¬ 
ction,  and  vision,  the  purely  telesceptive  sense.  This  article  details  the 
functions  of  each  of  the  three  mechanisms. 


4,057 

Poppen.  J.R.  1938  EFFECTIVENESS  OF  PNEUMATIC  BELT  IN  COUNTERACTING 
ACCELERATION.  (Discussion.)  J.  Aviation  Med.  9:214-215,  233 
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Poppen,  J.  R.  1941  THE  CARDIOVASCULAR  ASPECTS  OF  AVIATION  MEDICINE. 

New  England  J.  of  Medicine  225(23).:892-896. 

ABSTRACT:  Aviation  medicine  is  peculiarly  subclinical  in  its  field  of  interest 
and  application.  In  this  respect,  it  is  the  acme  of  preventive  medicine. 

The  selection  of  flying  personnel  requires,  first  of  all,  freedom  from  organic 
disease.  Flying  requires  adjustment  to  a  new  and  unusual  set  of  circumstances 
in  its  three-dimensional  fields.  With  rapid  changes  in  altitude  come  the 
problems  of  anoxia  and  high  accelerations.  The  profound  changes  in  blood 
distribution  incident  to  the  centrifugal  forces  encountered  in  certain  maneuvers 
place  a  peculiar  burden  on  the  circulation,  in  which  the  heart  has  its  share. 

The  responsibility  of  repeatedly  and  suddenly  requiring  an  effort  to  preserve 
the  circulation  against  profound  reduction  ^nd  inadequate  filling  of  the 
right  heart  is  peculiar  to  flying. 

For  the  determination  of  actual  or  incipient  organic  heart  disease,  doctors 
must  depend  on  the  diagnostic  methods  commonly  used  in  physical  examination. 

C  reful  history,  keen  inspection,  accurate  percuss 'on  and  clear  auscultation 
continue  bot  be  the  most  reliable  diagnostic  tools.  Adjunctive  aids  in  the 
form  of  electrocardiograms  and  x-ray  plates  must  remain  supplementary  for  those 
cases  in  which  commoner  methods  of  examination  do  not  suffice  to  make  the  diagnosis 
clear. 

In  discussing  the  cardiovascular  aspects  ot  flying  in  its  application  to  the 
maintenance  of  flying  fitness,  emphasis  is  placed  on  two  major  considerations: 
the  cardiovascular  demands  peculiar  to  flying,  and  tests  for  determining 
cardiovascular  efficiency. 


4,059 

Poppen,  J.  R,  1941  INFLUENCE  OF  AIRCRAFT  PERFORMANCE  ON  SELECTION  AND  CARE 
OF  MILITARY  AVIATORS, 

War  Med.  1:180-137. 


Poppen,  J.R.  1941  PHYSIOLOGICAL  EFFECTS  OF  SUDDEN  CHANGES  IN 

SPEED  AND  DIRECTION  OF  AIRPLANE  FUGKT. 

(RAF,  Institute  of  Aviation  Medicine,  Faraborough) 

FPRC  Report  263(a),  March  1941. 
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Poppen,  J.R.  1941  POSSIBLE  METHODS  OF  REDUCING  THE  SYMPTOMS  PRODUCED 
BY  RAPID  CHANGE  IN  THE  SPEED  AND  DIRECTION  OF  AIRPLANES. 

(RAF,  Institute  of  Aviation  Medicine,  Famborough)  FPRC  Report  263(b), 
March  1941. 
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Poppen,  J.  R.  1942  THE  EFFECTS  OF  COLD  AND  HIGH  SPEED  ON  THE  FLYER 
Int.  Clin..  N.  ser.  5,  1:60-67,  1942. 
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Poppen,  J.R.  1946  PILOTS  ESCAPE  FROM  HIGH  PERFORMANCE  AIRCRAFT. 

INTERIM  REPORT  ON  LIVE  EJECTION  FROM  AIRCRAFT  IN  FLIGHT  AT  LAKEHURST, 
N.J.  ON  30  Oct  '46.  (Naval  Air  Experimental  Station,  Philadelphia,  Pa.) 
Dec.  1946.  ASTIA  ATI  48167 


ABSTRACT:  The  first  live  ejection  from  high  performance  aircraft  was  made 
from  a  JD-1  bomber  at  5000  ft  with  airspeed  of  250  mph .  Prior  to  the  live 
ejection  from  the  bomber,  42  live  ejections  were  made  in  the  test  tower  using 
powder  charges  and  catapults  to  approximately  duplicate  the  acceleration 
expected,  and  5  dummy  ejections  at  200-350  mph  were  made  from  the  bomber. 

The  28-ft  chute  attached  to  the  seat  failed  on  the  live  ejection  and  at 
approximately  2000  ft  the  subject  left  the  seat,  fell  500  ft.  and  opened  his 
seat. chute  and  made  an  uneventful  descent.  The  subjective  reaction  of  the 
subject  are  described  and  the  cause  of  the  failure  of  the  28-ft  parachute  is 
explained . 


4,064 


Poppen,  J.R.,  &  D.T.  Watt  1947  HUMAN  TOLERANCE  TO  HIGH  POSITIVE  ACCELERA¬ 
TION  OF  SHORT  DURATION.  Fed.  Proc..  6:181 
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Poppen,  J.  R.  1948  HIGH  ACCELERATION  OF  SHORT  DURATION. 

Mil.  Surg.  103(1) ;30-32,  July  1948. 

ABSTRACT:  A  brief  outline  of  the  historical  background  of  acceleration  studies 
is  given,  starting  with  the  early  work  of  the  Germans  in  1939  and  discussing 
the  advances  of  the  British  during  World  Warr  II  and  the  postwar  work  continued 
here  in  the  United  States. 
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Poppen  J.  R.  &  C.  K.  Drinker  1950  PHYSIOLOGIC  EFFECTS  AND  POSSIBLE  METHODS 
*0F  REDUCING  SYMPTOMS  PRODUCED  BY  RAPID  CHANGES  IN  SPEED  AND  DIRECTION  OF 
AIRPLANES  AS  MEASURED  IN  ACTUAL  FLIGHT. 

J.  Appl.  Physiol.  3:204-215. 


ABSTRACT:  Dogs  anesthetized  with  Nembutal  were  mounted  in  an  airplane  in  a 

position  similar  to  that  occupied  by  the  aviator  and  subjected  to  rapid  horizontal 
turns  and  to  dives.  Direct  records  of  arterial  pressure  were  made  during  these 
^naneuvers.  A  drop  in  arterial  pressure  occurs  which  is  directly  proportional 
to  the  severity  and  time  of  application  of  the  abnormal  forces.  This  causes  a 
severe  cerebral  anoxemia  which  accounts  for  the  symptom  of  going  black.  Other 
dogs  were  mounted  in  an  airplane  in  a  similar  manner  and  direct  records  taken 
from  the  carotid  artery,  the  jugular  vein  and  the  femoral  artery  and  vein.  They 


were  flown  through  horizontal 


turns  ajnd  dives. 


A  belt  embracing  the  entire  abdomen  a 
ped  about  th'’  dog.  Inflation  of  this 


ibd  containinx  an  inflatable  bag  was  strap- 

__  _  _  _  bag  produced  an  increase  in  intra -abdominal 

pressure.  This  was  done  at  different]  times  in  relation  to  the  maneuvers.  Raising 
the  intra -abdominal  pressure  by  inflajtion  of  the  belt  at  least  one-half  minute 
before  the  high  accelerations  produceld  a  marked  improvement  in  the  physiological 
changes.  The  improvement  was  a  preservation  of  carotid  cerebral  circulation  at 
a  level  above  that  resulting  in  sever|e  anoxemia  and  consistent  with  freedom  from 
subjective  symptoms. 
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Poppen,  J.R.  1956  MAN'S  ADAPTATION  TO  INCREASING  -ILTITUDE. 

In  Society  of  Automotive  Engineers!.  (  Paper,  presented  at  meeting 
April  9-12,  1956)  Paper  no,  749  j 


ABSTRACT:  Barriers  to  man's  ascent  tjo  higher  altitudes  listed;  atmospheric 
t)arriers  can  be  met  by  pressurized  arid  conditioned  compartments  with  equable 
artificial  environment;  adaptation  toj  velocity  accomplished  by  designing 
protective  equipment;  barrier  of  vision  surmounted  by  providing  realistic 
data  presentation,  direct  electronic  jcontrol  and  appropriate  illumination. 
Protective  means  available  to  obviate  harmful  effects  of  unusual  radiations. 
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Poppen,  John  R.  1957  INTRODUCTION  AND  HISTORY  OF  THE  AIRCRAFT  ESCAPE  PROBLEM 
The  Journal  of  Aviation  Medicine  28:  57-59,  Feb.,  1957 


ABSTRACT:  The  history  of  escape  from  aircraft  starts  with  the  parachute  which 
was  followed  by  the  Martin-Baker  upward  ejection  seat.  There  are  four  physio¬ 
logic  aspects  of  the  gravitational  forces  involved  in  ejection  just  as  there 
are  for  all  gravitational  forces  in  flying.  Research  on  the  ejection  seat  has 
been  performed  by  all  branches  of  the  military  services  to  determine  the  best 
design  criteria  and  to  define  the  human  tolerance  factors. 
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Poppen,  J.  R.  1958  SUPPORT  OF  UPPER  BODY  AGAINST  ACCELERATIVE  FORCES  IN 
AIRCRAFT. 

J.  Aviation  Med.  29(l):76-84,  Jan.  1958. 

ABSTRACT:  A  prototype  harness  intended  to  provide  support  against  vertical 
forces  was  designed  on  the  basis  of  an  analysis  of  the  support  structure  and  mass 
distribution  characteristics  of  the  upper  part  of  the  body.  The  harness  provides 
support  under  the  axillae,  crosses  over  the  manubrium,  extends  along  lines 
consonant  with  the  resultant  of  anticipated  forces,  and  ends  in  two  points  for 
attachment  to  an  aircraft  seat  structure.  Comparison  of  data  from  tower  drop 
tests  conducted  with  the  prototype  and  standard  military  harnesses  indicated 
that  support  of  the  upper  body  mass  eliminates  compressive  loads  on  the  lumbar 
spine  by  reduction  of  the  dynamic  response  between  the  upper  and  lower  masses. 
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Posner,  D.L.  1953  CRASH  SURVIVAL  AND  CRASH  FIRES.  (Daniel  and  Florence 
Guggenheim  Aviation  Safety  Center,  Cornell  University,  Presented  to 
Wash.  Sect.  Institute  of  Aeronautical  Sciences,  7  April  1953) 
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Powell,  T.  J.  1954  ACUTE  MOTION  SICKNESS  INDUCED  BY  ANGULAR  ACCELERATIONS. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Rept .  No.  865; 

ASTIA  AD-39  215;  Feb.  1954 

ABSTRACT:  Acute  motion  sickness  was  produced  in  susceptible  subjects  seated  in  a 

Bariny  chair  by  rotating  the  chair  at  16  rpm  in  a  counterclockwise  position  and 
flexing  the  subjects'  heads  in  a  controlled  manner.  Records  were  made  of  the 
revolutions  of  the  turntable,  sweating  on  the  forehead,  diving-climbing  sensations, 
lateral  tilting  sensation,  head  movements,  and  onset  of  nausea.  Significant 
positive  associations  were  found  (1)  between  test  reaction  and  motion-sickness 


susceptibility,  as  determined  by  the  subjects'  replies  to  a  questionnaire,  and  (2) 
between  the  onset  of  sweating  and  the  onset  of  nausea.  More  nonpilots  were 
susceptible  to  motion  sickness  than  pilots.  In  the  severely  motion-sick  subject, 
there  wds  a  falling  systolic  blood  pressure,  a  slowing  of  the  pulse,  and  vasodila¬ 
tation.  All  subjects  who  were  severely  nauseated  on  the  test  procedure  had  a 
secondary  nausea  lasting  from  2  to  12  hours.  (ASTIA) 


4,072 

Powell,  T.  J.  1956  EPISODIC  UNCONSCIOUSNESS  IN  PILOTS  DURING  FLIGHT. 

J.  Aviation  Med.  27(4) :301-316. 

SUMMARY;  Nine  cases  of  unconsciousness  of  ten  seconds  to  six  minutes,  occurring 
in  pilots  while  flying,  have  been  observed  and  the  patients  investigated.  Apart 
from  hypoxia,  and  a  few  other  external  causes,  the  reason  for  unconsciousness  is 
considered  to  be  a  summation  of  physiological  factors. 

The  factors  noted  in  these  cases  are;  (1)  anger  or  anxiety;  (2)  probable 
hypoglycemia;  (3)  increased  prolonged  G;  (4)  probably  hyperventilation;  and  (5) 
paroxysmal  type  of  EEG.  The  condition  could  not  be  reproduced  under  laboratory 
conditions. 
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Powell,  T.  J.,  T.  M.  Carey,  H.  P.  Brent  &  W.  J.  R.  Taylor  1957  EPISODES  OF 
UNCONSCIOUSNESS  IN  PILOTS  DURING  FLIGHT  IN  1956, 

J.  Aviation  Med.  28(4) ;374-386 . 

SUMMARY;  Eight  cases  of  unconsciousness  or  diminished  consciousness  while  flying 
were  investigated  at  the  Institute  of  Aviation  Medicine  in  Toronto  during  1956. 
Five  of  these  caseu  satisfied  the  criteria  for  the  diagnosis  of  "physiologic  un¬ 
consciousness  in  medically  fit  aircrew."  The  factors  seem  to  be;  (1)  Previous 
or  concomittant  G;  (2)  hypoglycemia  occurring  a  few  hours  after  a  light  carbohy- 
oratp  meal;  and  (3)  hyperventilation.  Anxiety  or  anger,  and  early  slow  electro¬ 
encephalogram  activity  with  hyperventilation  seem  to  be  associat::d  factors. 

All  these  findings  contribute  to  diminished  cerebral  activity  and  can  summate. 

It  is  considered  that  this  sunmation  is  the  cause  of  the  unconscious  episodes, 
and  therefore  these  episodes  may  be  prevented  by  removing  one  or  more  of  the 
factors. 
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Powers,  E.E.  1945  VELOCITY  AND  ACCELERATION  MEASUREMENTS  OF  PILOT 
SEAT  EJECTION  CATAPULT.  (Army  Air  Forces  Materiel  Consnand) 

27  Nov.  1945.  ASTIA  ATI  52658 


ABSTRACT:  Ultra  high-speed  motion  pictures  were  made  of  four  tests  of  the 
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firing  of  the  pilot-seat  ejection  catapult  in  order  to  study  the  velocities 
and  accelerations  involved  when  the  ejection  gun  is  fired.  A  pneumatic  brake 

was  used  to  preload  the  system,  thus  increasing  the  initial  load,  and  the 
catapult  under  initial  braking  loads  of  1.2g,  1.6g  and  1.9g.  The  motion 
pictures  were  assessed  for  space-time-evaluatdon,  and  the  values  of  velocities 
and  accelerations  were  plotted.  Acceleration  curves  show  a  fluctuation  of 
acceleration  prior  to  reaching  maximum  acceleration.  It  is  recommended  that 
further  tests  be  conducted  to  determine  whether  the  fluctuation  in  accelera¬ 
tion  is  consistent. 


4,075 


Pozharlski,  P.  1937  PARACHUTE  JUMPING  FROM  THE  MEDICAL  STANDPOINT 
Vasduhopl.  Glasn.  ( 10) ; 127-143 .  1937 
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Preece,  C.D.  1960  BANGj  ARE  YOU  ALIVE? 
Air  Clues.  14(6) : 176-180  March  1960 


ABSTRACT:  Between  January  1,  1953,  and  August  31,  1959,  168  RAF  personnel 
ejected,  and  of  these  130  were  successful. 

The  main  purpose  of  this  letter  is  not  to  analyse  the  unsuccessful  cases,  but 
to  pose  a  question.  Are  aircrew  given,  and  do  they  give  themselves,  a  fair 
chance  when  the  occasion  demands  that  they  reach  for  the  handle? 


4,077 

Preem,  R.  1959  KOSMILISTE  LENDUDE  BIOLOOGILISED  PROBLEEMID  (BIOLOGICAL 
PROBLEMS  OF  COSMIC  FLIGHTS.  Eesti  loodus .  Tallinn,  Estonia  6:330-338 
Abstract:  Aerospace  Medicine  31( 1 1): 959-960,  Nov.  1960 

ABSTRACT:  A  review  is  presented  of  Russian  achievements  in  the  penetration  of 

space,  and  of  U.  S.  research  on  the  Medical  aspects  of  acceleration  and  survival 
of  supersonic  bailout  at  low  altitudes. 
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Presnyakov,  A.  1961  THE  SECRET  OF  THE  FORCES  OF  GRAVITY. 

(Aerospace  Technical  Intelligence  Center,  Wright -Patterson  AFB,  Ohio) 
Translation  No.  MCL-1057,  14  July  1961.  ASTIA  AD  261  810. 


ABSTRACT:  The  author  gives  a  brief  review  of  work  done  in  the  field  of 
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gravitation.  He  states  that  the  interest  in  the  problems  of  gravitation 
is  due  to  the  study  of  the  nature  of  time  and  space,  investigations  of  the 
cosmos  and  progress  in  learning  of  the  elementary  particles  of  matter. 

For  research  work  carried  out  by  Professor  Dmitri  Dmitriyevich  Ivanenko 
is  reviewed,  considerable  interest  was  prompted  by  reports  of  this  scientist 
concerning  the  so-called  field  quantization,  new  hypothesis  of  cosmology, 
a  unified  theory  of  matter  and  gravitation,  and  antigravitation. 


4,079 

Preston,  G.  Merritt  and  A  Martin  Eiband  1955  CRASH  IMPACT  SURVIVAL  IN 
LIGHT  AIRPLANES 

(NACA  Tech.  Film  No.  25,  1955) 
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Preston,  G.  Merritt  and  Jacob  C.  Moser  1956  CRASH  LOADS 

(Paper,  National  Advi'^^ry  Committee  for  Aeronautics,  April  17,  1956,  Cleveland, 
Ohio) 

ABSTRACT:  This  paper  discusses  the  deceleration  data  measured  on  the  floor 
of  the  fuselage  during  the  NACA  crash  tests.  During  this  investigation,  impact 
decelerations  were  measured  in  fighter,  cargo,  transport,  and  light  airplanes. 
Accelerometers  were  located  at  reveral  stations  on  the  floor  of  these 
airplanes.  Accelerations  were  measured  in  the  longitudinal,  vertical,  and  laterail 
directions. 
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’  ACCELERATIONS  IN  TRANSPORT-AIRPLANE 

i.KAt>HE5  .  (National  Advisory  Committee  for  Aeronautics  Wash  D  C  1 
HACA  in  4158,  Feb.  958.  ASTIA  AD  152  829. 


ABSTRACT:  Full-scale  aircraft  c 
high-  and  low-wing  unpressurized 
loads  that  result  from  a  variety 
off  and  landing  accidents  involv 
severe.  Accelerations  were  meas 
floor.  The  data  (peak  magnitude 
magn’ tude ,  and  the  time  duration 
analyzed  in  terms  of  impact  surv 
configurations  and  crash  circums 


rashes  were  made  wi 
transport  airplane 
of  crash  events . 
ing  fuselage  damage 
urcd  by  acceleromet 
of  acceleration,  t 
and  the  direction 
ival  possibilities 
tances . 


th  low-wing  pressurized  and 
s  to  determine  the  crash 
The  crashes  simulated  take¬ 
ranging  from  moderate  to 
ers  installed  on  the  cabin 
ime  required  to  attain  peak 
of  the  acceleration)  were 
for  the  various  airplane 
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Prescon,  G.  M.  and  J.  J,  Williams  1962  SPACECRAFT  PREPARATION  AND  CHECKOUT 
(In  Results  of  the  First  U.  S.  Manned  Orbital  Space  Flight.  February  20. 
1962) .  (NASA  Manned  Spacecraft  Ctr.)  Pp. 53-67. 
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Preston-Thomas,  H.,  R.  Edelberg,  J.  P.  Henry,  et  al  1955  HUMAN  TOLERANCE 
TO  MULTISTAGE  ROCKET  ACCELERATION  CURVES. 

J.  Aviation  Med.  26(5) :390-398. 

SUMMARY:  Hyperbolic  acceleration  curves  are  derived  for  three  or  four  stage 
rockets  which  could  attain  the  10  to  11  km. /sec  velocity  necessary  for  establish¬ 
ment  in  a  practical  orbit  around  the  earth. 

A  preliminary  study  has  evaluated  the  capacity  of  nine  subjects  to  perform  a 
dual  pursuit  task  while  undergoing  a  typical  series  of  curves. 

Evidence  is  presented  to  indicate  that  select  crewmen  can  be  expected  to  assist 
in  the  control  of  such  a  vehicle  during  the  critical  acceleration  phases  of  the 
flight. 
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Pribil,  R.  F.  1956  HIGH-SPEED  TRACK  TESTS  OF  EJECTION  SEAT  AND 
PILOT'S  EQUIPMENT,  P-100  AIRPLANES.  TEST  NO.  2. 

(North  American  Aviation,  Inc.)  Report  No.  NA-56-750-2. 

30  August  1956. 
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Price,  H.  W.  1941  ACCELERATOR  PROJECT  PROGRESS  REPORT  1  JANUARY  TO  31  MARCH. 
(National  Research  Council,  Canada)  C-2091. 

ABSTRACT:  A  progress  statement  is  made  on  the  construction  of  the  human  cen¬ 
trifuge  at  No.  1  I.T.S.  Toronto. 
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Price,  J.  F.  1962  PHYSIOLOGICAL  AND  PSYCHOLOGICAL  EFFECTS  OF  SPACE  FLIGHT: 

A  BIBLIOGRAPHY:  VOL.  I.  ACCELERATION,  DECELERATION,  AND  IMPACT. 

(Space  Technology  Labs.,  Inc.  Redondo  Beach,  Calif.)  Research  Bibliography 
No.  43,  Oct.  1962.  ASTIA  AD  286  930. 


ABSTRACT:  This  bibliography,  consisting  of  1020  references  (mostly  annotated) 
on  acceleration,  deceleration  and  impact  studies,  is  the  first  of  a  series  of 


volumes  pertaining  to  the  physiological  and  psychological  effects  of  space 
flight.  Whenever  possible  the  references  listed  in  the  bibliography  have  been 
reviewed  in  order  to  include  the  maximum  amount  of  retrieval  data.  Author, 
agency,  periodical,  subject  and  ASTIA  indices  are  included. 
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Price,  R.S.  1961  UNDERWATER  EXPLOSION  TESTS  IN  A  PRELIMINARY  HIGH- 
GRAVITY  TANK  ACCELERATED  BY  A  CENTRIFUGE.  (Naval  Ordnance  Lab., 

White  Oak,  Md.)  NAVWEPS  rept.  no.  7365;  DASA-1241,  ASTIA  AD-  264  760 
August  1961 

ABSTRACT:  NOL  is  developing  a  high-gravity  tank  for  simulating  large  under 
water  explosions  at  a  very  small  scale.  To  determine  if  a  centrifuge,  rather 
than  the  previously  proposed  linear  accelerator,  could  be  used  to  provide 
the  acceleration,  six  explosion  tests  using  50-milligram  charges  were  made. 
Radial  accelerations  up  to  60  gravities  prevailed  in  a  7-inch  square  test 
tank  mounted  on  a  10-  foot  centrifuge  arm.  Since  the  explosion  phenomena 
were  not  objectionably  distorted  by  the  rotation  effects,  it  was  concluded 
that  a  centrifuge  is  suitable  for  providing  the  acceleration  forces  required 
for  the  proposed  Nql  High-Gravity  Tank.  (Author) 


4,088 

Prince,  J.  E.  1962  INTRODUCTION:  SCOPE  -  BIOPACK  -  SATELLITES,  LAUNCH  TO 
RECOVERY. 

In  Biologic  Systems  c£  Discoverer  Satellites  XXIX  and  XXX. 

(School  of  Aerospace  Medicine,  Aerospace  Medical  Div.,  Brooks  AFB, 

Tex.)  April  1962. 

ABSTRACT:  The  design  of  biopacks  used  to  study  radiation  and  weightlessness  are 
based  on  the  following  avaiable  space  in  the  satelite;  weight  allotment;  internal 
volume  and  configuration  of  the  typical  canister;  center  of  gravity;  time  between 
specimen  preparation  and  return  to  the  laboratory;  and  environmental  temperature. 


4,089 

Prince,  J.E.  &  J.R,  Mabry  1962  ORGAN  AND  TISSUE  CIT^TURZS .  2.  CILIARY  ACTIVITt 
OF  EMBRYONIC  CHICK  CHOROID  PLEXUS.  In  BIOLOGIC  SYSTEMS  OF  DISCOVERER 
SATELLITES  XXIX  AND  XXX  (School  of  Aerospace  Medicine,  Aerospace  Medical 
Div.  ,  Brooks  AFB  ,  Tex .  ) -  - - April  1962 - 

ABSTRACT:  Ciliary  activity  was  assessed  on  the  basis  of  percentage  of  total, 
border  with  vibrating  cilia  and  the  total  numbers  of  active  and  inactive 
explants.  Satellite  cultures  are  compared  to  cultures  from  the  same  donors 
retained  under  ideal  conditions.  It  was  found  that  the  ciliary  activity  of  th* 
ependymal  cells  of  the  choroid  plexus  from  the  15-day-ald  chick  embryo  was  not 


-1,233  . 


adversely  affected  by  the  launch,  orbit,  and  recovery  of  Discoverer  satellite 
XXIX.  Similar  tissue  cultures  aboard  Discoverer  XXX  were  reduced  in  ciliary 
vitality,  and  further  laboratory  studies  are  being  conducted  to  elucidate  the 
factors  responsible 


4,090 

Proell,  W.  &  N.  J.  Bowman  1958  A  HANDBOOK  OF  SPACE  FLIGHT. 

(Chicago;  Perastadion  Press,  1958.) 

ABSTRACT;  This  is  a  reference  book  bringing  together  data  and  ideas  from 
divergent  d|isciplines  which  are  pertinent  to  space  flight. 

In  addition  to  many  tables,  formulas,  equations  and  diagrams,  there  are  listed 
job  opportunities;  companies  which  build  rockets,  notable  space  flight  research 
men;  known  societies  devoted ^to  rockets  and  space  flight;  glossary  of  words; 
and  a  bibliography. 
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Pryor,  W.  W.,  H.  0.  Sieker  &  R.  L.  McWhorter  1952  SPATIAL  VECTOR  ANALYSIS 
OF  THE  ELECTROCARDIOGRAM  DURING  EXPOSURE  TO  POSITIVE  ACCELERATION, 

J.  Aviation  Med.  23(6) ; 550-559 ,  Dec.  1952. 

ABSTRACT:  (1)  Standard  limb  and  unipolar  precordial  lead  EJCG's  have  been  record¬ 

ed  simultaneously  on  seven  healthy  male  subjects  during  positive  acceleration. 

(2)  The  records  were  analyzed  by  the  method  of  spatial  vector  analysis  in  an  , 
effort  to  separate  changes  caused  by  rotation  of  the  heart  from  alterations 
caused  by  a  change  in  '■he  electrical  activity  of  the  myocardium,  (3)  At  levels 
of  acceleration  insufficient  to  cause  visual  symptoms  only  one  subject  demon¬ 
strated  alterations  in  the  EKG  described  by  earlier  investigators.  This  subject 
was  also  the  only  one  showing  changes  after  being  tilted  to  90  degrees.  The 
relationship  between  these  Tw  changes  and  the  autonomic  instability  observed 
in  this  individual  have  been  discussed  in  the  light  of  Wendkos '  observations 
on  patients  with  neurocirculatory  asthenia  demonstrating  such  EKG  changes  during 
tilt.  (4)  Among  the  remai'..ing  subjects  only  two  showed  any  Tw  changes,  even 
when  the  acceleration  was  sufficient  to  cause  "blackout."  In  these  two  instances 
the  alterations  in  the  Tw  waves  are  less  marked,  but  also  are  most  likely  sec¬ 
ondary  to  changes  in  autonomic  tone  and  filling  of  the  heart.  (3)  There  was  no 
S-T  segment  shift  to  suggest  coronary  insufficiency  in  any  subject.  (6)  It  is 
planned  to  carry  out  further  investigation  using  the  same  techniques  in  the 

study  of  the  effects  of  autonomic  blocking  drugs  and/cr  g-suits  on  the  EKG  re¬ 
sponse  of  subjects  to  positive  acceleration. 


Public  Health  Service  1958  BIBLIOGRAPHY  OF  SPACE  MEDICINE 

(Public  Health  Service,  Washinstcr.,  D.  C.)  Publication  no.  617 
(Bibliography  aeries  21) 


ABSTRACT:  Contents  include  references  on  acceleration,  deceleration,  partial 
and  sero  gravity. 


4,093 

Puga,  C.  R.  1950  ACELERACIONES  EN  AERONAUTICA  (FISIOPATOLOGIA) . 

(ACCELERATION:  PHYS lOPATHOLOGY)  San  Aeronaut  1:251-284,  Aug.  1950. 
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Puxeddu,  P.  4  D.  Tarsxtani  1962  INDAGINI  SULLA  SOGLIA  DEL  RIFLESSO  NISTAGMICC 
DA  STIMOLI  ACCELERATOR!  (RESEARCH  ON  THE  THRESHOLD  OF  THE  NYSTAGMIC 
REFLEX  AFTER  ACCELERATORY  STIMULI) 

Bolletino  delle  malattie  del  1 'orecchio  della  Rola  del  naso  (Firenze),  80  (1): 

73-91.  Jan. -Feb.  1962.  In  Italian,  with  English  summary  (p.  88) 

ABSTRACT:  Test  subjects  w-tc  exposed  to  rotatory^accel^rations  and  decelerations 
of  progressively  increasing,  value  from  0.2  -  0.6  /sec.  .  Each  run  consisted 
of  accelerations  of  the  same  physical  value  applied  for  60  seconds.  The  first 
and  third  runs  were  associated  with  mental  activity  such  as  the  answering  of 
simple  questioixs,  performing  a  calculation,  etc.  When  no  nystagmic  reaction 
was  observed  after  a  rest  period  of  net  less  than  thirty  seconds,  a  successive 
run  was  carried  out  and  the  stimulus  intensity  increased  by  0,1  /sec.  but 
reversing  the  direction  of  acceleration  in  order  to  avoid  habituation  phenomena. 
Results  showed  that  mental  activity  was  effective  in  lowering  the  threshold  of 
the  nystagmic  response.  An  average  threahcld  value  of  about  0.4  /sec.  was 
established  for^these  subjects  in  comparison  to  previously  reported  values  of 
0.7  -  0.8  /sec.  .  Since  results  were  based  on  evident  reactions  observed  by 
electronystagmographic  recordings,  it  was  assumed  that  the  threshold  of  excitability 
of  the  ampullar  receptor  was  even  lower. 


4,095 


Puxeddu,  P.  and  D.  Tarsitani  1962  INVESTIGATIONS  OF  THE  THRESHOLD  OF  THF 
NYSTAGMIC  REFLEX  CAUSED  BY  ACCELERATION  STIMULI.  ^^SHOLD  OF  THE 

Boll-  Mai.  Orecch.  80:73-91,  Jan. -Feb.  1962  (Italy) 
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Queijo,  M.J.  and  G.K.  Miller,  Jr,  1962  ANALYSIS  OF  TWO  THRUSTING 
TECHNIQUES  FOR  SOFT  LUNAR  LANDINGS  STARTING  FROM  A  50-MILE  ALTITUDE 
CIRCULAR  ORBIT,  (National  Aeronautics  and  Space  Administration, 

Washington,  D.C.)  NASA  Technical  note  D-1230,  ASTIA  AD-272  877,  March  1962 


ABSTRACT;  An  anal/tical  study  was  made  of  2  modes  of  thrusting  to  perform  soft, 
lunar  landings  starting  from  a  circular  orbit  around  the  moon.  One  method  made 
use  of  constant- thrust,  restartable  engines.  In  this  landing  mode  a  short 
thrust  period  is  used  to  initiate  the  landing.  The  second  landing  mode  pre¬ 
supposes  the  use  of  engines  having  2  levels  of  thrust.  The  low  thrust  level 
is  used  to  initiate  the  landing  maneuver  and  is  applied  until  conditions  are 
attained  which  permit  use  of  the  higher  thrust  level  for  landing  the  vehicle. 

In  all  instances  the  thrust  vector  is  directed  against  the  velocity  vector. 

The  study  shvwed  that  either  landing  mode  could  be  made  quite  economical  by 
proper  choice  of  maximum  thrust  available  and  the  range  covered  in  the  landing 
maneuver.  Use  of  a  maximum  ratio  of  thrust  to  initial  earth  weight  of  0.45 
combined  With  a  surface  travel  of  about  30  degrees  requires  a  characteristic 
velocity  of  about  6,000  fps,  which  is  about  6.57.  greater  than  the  value  of 
5,630  fps  required  for  a  2-impulse  Hohmann  transfer  (Author) 
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Quimby ,  F 
(Sec 
Navy 


H.  1955  SUMMARY  OF  PROCEEDINGS. 

|snd  Meeting  of  Aviation  Crash  Injury  Research  Steering  Committee, 
Dept.  Office  of  Naval  Research,  Washington,  D.C.,  25  October  1955) 
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Quimby,  F 
”UNP, 
Resed 


H.  &  A.  H.  Hasbrook  1956 
VENTABLE"  AIRCRAFT  ACCIDENTS, 
rch  Reviews,  August  1956. 


PREVENTION  OF  INJURIES  IN 


-RE' 


ABSTRACT: 
devoted 
approach 


Safety  activities  in  aviation,  until  recent  years,  have  been 
lely  to  accident  prevention.  This  was  a  particularly  constructive 
tecause  most  accidents  in  the  past  followed  definite  patterns. 


so 
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Quinnel,  R.K.  1956  THE  HUMAN  COMPONENT  IN  EXTRATERRESTRIAL  FLIGHT 
TAC  Surgeon's  Bulletin  (Langley  AFB,  Va.)  6(11);  1-24,  Nov.  1956 
See  also:  Medical  Newsletter  29(4):  27-40  Feb,  15,  1957 


ABSTRACT:  A  general  discussion  is  presented  on  the  physiological  stresses  to 
be  encountered  in  extraterrestrial  flight  such  as  accelerations,  vibrations, 
cosmic  radiations,  and  weightlessness.  Within  the  cabin,  control  of  pressuriza¬ 
tion,  temperature,  oxygen,  cat'bon  dioxide,  and  body  odors  is  required,  as  well 
as  adequate  illumination  and  presentatiou  wl  the  ln3trur..«*nt  panel.  Vision  outside 
the  cockpit  may  be  important  only  for  psychological  reason  . 
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Quinnel,  R.  K.  1957  THE  HUMAN  COMPONENT  IN  EXTRATERRESTRIAL  FLIGHT 
Canadian  Service  Med.  J.  13(4) : 245-258,  April  1957. 


4,101 

Quix,  F.H.  1922  LE  MIL  DE  MER  ET  LE  MAL  DES  AVIATEUR.  Monoer  L’OtQ-Rhino- 
Larving  Intemat.  8:829,  Paris:  A.  Legrand 


4,102 

Quix,  F.  H.  1925  THE  FUNCTION  OF  THE  VESTIBULAR  ORGAN  AND  THE  CLINICAL 
EXAMINATION  OF  THE  OTOLITHIC  APPARATUS. 

J.  La ryng.  40:425-443;  493-511. 
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Quix,  F.H.  1928  UN  NOUVEL  APPAREIL  POUR  L'EXAMEN  DU  NYSTAGMUS  DE  POSITION 
(A  New  Device  for  the  Examination  of  the  Position  Nystagmus) 

J.  de  neurol.  et  de  psychiat.  (Brussels)  28;  160 


Quix,  F.  H.  1931  LE  ROLE  DE  L'ORGANE  VESTIBULAIRE  DANS  L 'AVIATION 
’  Role  of  the  Vestibular  Organ  in  Aviatlk^n) 

S  Congr.  interna t,  Nav.  aer.  La  Haye.  Tome  2,  p.  1290-1326. 


(The 


NOTE:  Reviewed  in  Bar.  Physiol.  64:551. 
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Quix,  F.H.  1941  LE  LABYRINTHS  ET  LE  MAL  DE  HER  (The  Labyrinth  and  Seasickness) 
Folha  medica  (Rio  de  Janeiro)  22:  97-100 
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RAAF  Flying  Personnel  Research  Committee  1941  I£TTER  FROM  RAAF  FLYING  PERSON¬ 
NEL  RESEARCH  COMMITTEE  TO  AIR  LIAISON  OFFICER,  AUSTRALIA  HOUSE,  3  OCT.  1941 
WAM-101-1;  FPRC  No.  358(b) 

ABSTRACT:  Reports  that  Cotton  suit  gives  protection  up  to  9  to  10  "g". 


4,107 

RAAF  1944  MINUTES  OF  THE  1st  MEETING  OF  THE  ACCELERATION  SECTION  OF  NO.  2 
FLYING  PERSONNEL  RESEARCH  UNIT  HELD  AT  THE  OLD  MEDICAL  SHCOOL,  SYDNEY 
UNIVERSITY. 

(Royal  Australian  Air  Force,  Flying  Personnel  Research  Committee,  Sydney) 
F.R.  No.  78;  29  March  1944. 


RAAF  Flying  Personnel  Research  Committee  1944  PLANS  FOR  A  NEW  TYPE 
OF  CENTRIFUGE  WITH  WHICH  TO  STUDY  THE  PHYSIOLOGICAL  EFFECTS  OF 
ACCELERATION.  (Conference  held  at  Department  of  Physiology,  Sidney 
University,  2  p.m.  on  28  October  1944,  Min.  Acceleration  Section, 

No.  2  Flying  Personnel  Research  Unit)  FPRC,  RAAF-FR  102,  Appendix  B. 
15  January  1945 


4,109 

Rabideau,  G.  F.  &  D.  L.  Schloredt  1960  SPACE  SYSTEMS  TRAINING  DEVICES, 

(Paper  SAE  National  Aeronautic  Meeting,  Los  Angeles,  Calif  Oct  *10- 
14,  1960)  ’  *  ■ 

(Society  of  Automotive  Engineers,  Inc.,  New  York,  N.  Y.)  Rent  245D 
Oct.  1960.  , 

ABSTRACT:  The  high  priority  given  to  the  development  of  manned  space  systems 
and  the  difficulties  inherent  in  the  development  of  programs  and  devices  for 
space  crew  training  have  created  a  need  for  a  review  of  associated  training 
requirements.  This  paper  presents  a  number  of  hypotheses  concerning  the  desir¬ 
able  characteristics  of  such  programs  and  devices  for  further  verifications. 
Several  guide  lines  or  principles  are  introduced  to  facilitate  design  and  develop¬ 
ment  of  useful  training  curricula  and  equipment  for  manned  space  systems.  (Tufts) 


-  1,239 
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Kadio  Corporation  of  America  1960  STUDY  OF  INSTRUMENTATION  AND  TECHNIQUES  FOR 
MONITORING  VEHICLE  AND  EQUIPMENT  ENVIRONMENTS  AT  HIGH  ALTITL-DE. 
INSTRUMENTATION  AND  MONITORING  TECHNIQUES. 

(wrighc  Air  Development  Center,  Wr ight-Patterson  AFB,  Ohio)  WADC  TN  59-307 
June  1960  ASTIA  AD  268  090 


ABSTRACT:  Instrumentation  techniques  are  presented  which  are  available  within 

the  state-of-the-art;  an  instrumentation  system  is  proposed  for  ,the  monitoring 
of  high-altitude  environments  encountered  by  typical  vehicles.  The  high 
altitude  environmental  effects  on  ptyical  vehicles  and  equipment  are  su.nmarized , 
The  present  airborne- instrumentation  state-of-the-art  is  presented  fot  measuring 
temperature,  pressure,  strain,  vibration,  acceleration,  radiation,  meteorite 
detection,  and  acoustic  noise.  A  feasible  instrumentation  system  is  discussed 
for  monitoring  these  deleterious  environments.  (Author) 
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Raehn,  R.  V.  1961  THE  PROCUREMENT  AND  SELECTION  OF  CANDIDATES  FOR  FLIGHT 
TRAINING.  (Research  Paper:  U.  S.  Naval  Postgraduate  School,  1961) 
Kept.  VF3844 
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Raeke,  J.  W.  1959  IMPACT  PROTECTION  CHARACTERISTICS  OF  FLIGHT  HELMETS. 

(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angers,  April  27-23,  1359) 

ABSTRACT:  This  study  represents  an  attempt  to  determine  the  impact 
protection  characteristics  of  three  types  of  flight  helmets.  Tests 
were  conducted  at  a  constant  impact  velocity  of  17.6  ft/sec.  and  at 
three  impact  energy  levels:  60,107.5  and  136.5  ft  lbs.  Peak  resultant 
acceleration,  rate  of  onset  of  acceleration,  energy  absorption 
efficiency  and  in  several  cases  impact  stress,  were  determined  either 
directly  or  indirectly.  High  speed  motion  pictures  of  helmet  shell 
deformation  augment  the  aforementioned  quantitative  data.  Results  show 
that  even  under  the  relatively  mild  test  conditions  each  helmet  type 
displayed  at  least  one  undesirable  characteristic.  The  impact 
response  of  each  helmet  type  could  be  significantly  improved  by 
relatively  minor  design  or  fabrication  changes;  however,  the  test  as 
a  whole  points  up  the  need  for  a  set  of  minimum  acceptable  performance 
standards.  (J .  Aviation  Med.  30(3) :199,  Mar.  1959) 
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RAP,  Institute  of  Aviation  Medicine  1944  MINUTES  OF  THE  13TH  MEETING  OF 
FLYING  PERSONNEL  MEDICAL  OFFICERS,  FARNBOROUGH.  6  Feb.  1944 
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RAF,  Institute  of  Aviation  Medicine  1952  MEDICAL  ASPECTS  OF  NAVAL  AVIATION 
WITH  SPECIAL  REFERENCE  TO  DECK  LANDINGS. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  July  1952. 
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RAF,  Institute  of  Aviation  Medicine  1956-1960  UNCLASSIFIED  JOURNALS  AND 
REPORTS.  PUBLICATIONS  ON  ACCELERATION  AND  ALLIED  SUBJECTS. 

(A  mimeographed  list  of  titles,  unnumbered,  updated) 
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RAF  Physiological  Lab.  1942  DEVICES  FOR  PROTECTING  PILOTS  FROM  THE  EFFECTS 
OF  HIGH  ACCELERATION  WITH  PARTICULAR  REFERENCE  TO  TRIALS  OF  THE  FRANK'S 
SUIT. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  No.  498,  20 
Nov.  1942. 

ABSTRACT:  At  8  "g",  250  mm  Hg  aortic  blood  pressure  is  needed  for  clear  vision 
at  20  "g",  625  mm.  The  heart  has  difficulty  in  contracting  against  even  200 
mm  Hg.  Service  trials  of  FFS  in  planes  show  one  to  two  "g"  increase  in  tolerance. 
Farnborough  experimental  trials  always  show  2  "g"  increase,  often  4.5  to  8  "g" 
increase  with  experienced  subjects  when  3/4  to  1  3/4  gallons  of  water  are  used 
in  the  suit.  Pilots  complain  of  loss  of  "feel”  when  wearing  suit.  The  danger 
of  pilot's  exceeding  "g"  load  of  plane  is  evident.  It  is  recommended  that  pilots 
not  be  protected  beyond  6  "g"  and  that  FFS  never  be  used  in  planes  not  cleared 
for  9  "g".  Advantages  of  FFS  is  that  pressure  gradient  is  produced  automatically 
and  independently  of  any  external  control. 
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RAF  Physiological  Laboratory  1944  PROGRESS  REPORT  OF  THE  RAF  PHYSIOLOGICAL 

LABORATORY,  JANUARY  1943  TO  JANUARY  1944  (RAF,  Institute  of  Aviation  . 

Medicine,  Farnborough)  FPRC  No.  563;  21  Jan.  194A 
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Raffone,  J,  J.  1955  ACCELERATION  FORCE  AND  SPACE  FLIGHT, 

J.  Astronautics  2(3) ; 100-104.  Fall  1955. 

ABSTRACT:  Results  of  tests  on  a  human  centrifuge  on  the  effects  of  acceleration 
force  measured  in  positive  and  negative  G  units,  with  an  evaluation  of  the 
relative  merits  of  the  supine  position  during  acceleration  periods. 
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Ralke,  J.W.  1958  PHYSIOLOGIC  CONSIDERATIONS  IN  DESIGN  FOR  HIGH-SPEED  HIGH- 
ALTITUDE  FLIGHT  SAE  J.  p.  52-55,  Aug.  1958 


ABSTRACT:  Evailuation  of  human  limitations  of  importance  for  the  design  of  hlg|k- 
altltude  vehicles  —  including  oxygen,  and  pressure  requirements,  acceleration 
and  cosmic  radiation. 
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Raines,  M.A.  1919  ROTARY  VERTIGO  IN  THE  TAIL-SPIN. 
Science ,  49:266-267 
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RAND  Corporation  1958  AN  ANNOTATED  BIBLIOGRAPHY  OF  RAND  SPACE  FLIGHT 
PUBLICATIONS. 

(RAND  Corporation,  Santa  Monica,  Calif.)  AFR  190  16;  RM  2113,  Feb. 
1958.  ASTIA  AD  150  655. 

ABSTRACT:  This  annotated  bibliography  lists  all  The  RAND  Corporation  Research 
Memoranda,  Papers,  and  Translations  related  to  space  flight  that  are  currently 
available  to  industrial  contractors  and  commercial  organizations  with  the 
required  need-to-know.  The  reports  that  are  deposited  with  the  Armed  Services 
Technical  Information  Agency  (ASTIA)  have  the  ASTIA  number  below  the  RAND 
number. 
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gAIlD  Corporation  1959  AN  ANNOTATED  BIBLIOGRAPHY  OP  RAND  SPACE 
FLIGHT  PUBLICATIONS 

(The  RAND  Corporation,  Santa  Monica,  Calif.) 

USAP  Project  RAND,  RM-2113-1,  March  1,  1959 
ASTIA  AD  216108 


ABSTRACT:  This  annotated  bibliography  is  a  list  of  RAND  Reports,  Research 
Memoranda,  Papers  (both  classified  and  unclassified).  Translations,  and 
Books  related  to  astronautics  and  space  exploration  which  are  currently 
available  to  the  military  and  to  industrial  contractors  and  commercial 
organizations  with  the  required  need-to-know.  (Supersedes  RM-2113,  Peb, 
1958  [aD  150  655 J). 
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Randall,  F.E.  1944  PRONE  POSITION. 

(U.S.  AAF  Materiel  Center,  Engineering  Div,,  Aeromedical  Laboratory) 
Memo.  Rept .  ENG-49-695-32P,  25  Feb.  1944. 


ABSTRACT:  Beginning  with  a  base  platform  a  series  of  tests  was  run  on  the 
best  positions.  It  was  found  that  a  variable  adjustment  for  the  chest  offered 
the  best  concession  to  individual  likes  and  dislikes.  Comfort  was  a  function 
of  liking  the  position  plus  time  spent  in  the  given  position.  Periods  up  to 
one  hour  were  spent  without  undue  fatigue,  providing  a  head  sling  was  provided. 
Thus,  an  adjustable  head  sling  was  rigged  to  aid  the  individual  in  holding  the 
head  in  such  a  position  as  to  look  forward  without  undue  strain  on  the  dorsal 
neck  muscles.  It  was  clearly  demonstrated  that  pads  or  wells  should  be  pro¬ 
vided.  Thus,  an  adjustable  head  sling  was  rigged  to  aid  the  individual  in 
holding  the  head  in  such  a  position  as  to  look  forward  without  undue  strain 
on  the  dorsal  neck  muscles.  It  was  clearly  demonstrated  that  pads  or  wells 
should  be  provided  to  take  weight  off  the  patellae.  The  variable  adjustments 
of  the  chest  allowed  sharp  rises  of  the  upper  chest  region  of  1,  2,  3  and  4 
inches.  A  10°  rise  in  the  long  axis  of  the  trunk  was  provided.  The  legs  lay 
in  the  plane  of  flight. 
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Randall,  F.  E.  1945  ATTENDANCE  AT  THE  FOURTH  CRASH  INJURY  CONFERENCE, 
WASHINGTON,  D.  C.  ON  21  AND  22  FEBRUARY  1945.  (Aero  Medical  Laboratory^ 
AAF  Hq,  Air  Technical  Service  Command)  Memorandum  Report  Serial 
No.  TSEAL-3-695-32PP,  9  March  1945^  _ 
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Randen,  T.  1934  ON  THE  EFFECT  OF  ACCELERATION  ON  THE  ORGANS  OF  THE  BODY 
Abstr;  Arch.  Med,  beiges  87:525 
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Randt,  C.  T.  1960  INPACT  OF  SPACE  EXPLORATION  ON  BIOLOGY  AND  MEDICINE 
J.  Am.  Med.  Assoc.  172(7) : 663-665 ,  13  Feb.  1960. 


ABSTRACT:  The  interest  in  space  exploration  has  stimulated  biologic  and  medical 
research  on  the  tolerance  and  adaptability  of  the  human  organism  to  the  stresses 
of  acceleration,  vibration,  temperature,  weightlessness,  and  isolation.  It 
is  expected  that  study  of  animals  and  man  in  actural  or  simulated  space 
environments  will  also  contribute  to  understanding  of  basic  processes  of 
consciousness,  orientation,  thinking,  emotion,  and  motor  coordination.  The 
complexity  andinter-dependence  of  problems  anticipated  in  manned  space  flight 
call  for  an  integrated  approach  by  both  the  physical  and  biologic  sciences. 
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Randt,  C.  T.  (Dir.)  1960  FIRST  PLANNING  CONFERENCE  ON  BIOMEDICAL 

EXPERIMENTS  IN  EXTRATERRESTRIAL  ENVIRONMENTS.  WASHINGTON,  D.C.,  JUNE 
20,  1960. 

(National  Aeronautics  and  Space  Administration,  Washington,  D.  C.) 

NASA  TN  D  781,  Feb.  1961. 

ABSTRACT:  Thirty  of  the  nation's  leading  experimental  biologists  conferred 
with  the  NASA  Office  of  Life  Science  Programs  staff  to  establish  objectives, 
important  areas  of  inquiry,  and  program  priorities  for  space  environment 
biomedical  studies.  Emphasis  on  the  following  were  recommended;  detection 
and  study  of  extraterrestrial  life,  effects  of  simulated  extreme  environments, 
cellular  and  biological  system  studies  in  space  conditions,  ways  and  means 
of  decontaminating  space  probes  and  vehicles,  eff'  ts  of  space  on  biological 
rhythms  and  animals  orientation,  and  photosynthesis  in  ecosystems.  Space 
related  work  was  recommended  for  earth-bound  laboratories  as  well  as  for 
simulated  environments  and  for  upper  atmospheric  balloons.  (Tufts) 
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Randt,  C.  T.  1961  THE  NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION  LIFE 

SCIENCE  PROGRAMS.  Ir.  Space  Medical  Symposium  Held  in  Conjunction  with  the 
Xlth  International  Astronaut ical  Congress Stockholm,  Sweden,  August  15-20, 
1960.  Astronaut ik  (Stockholm)  2(4):295-299 

ABSTRACT:  The  objectives  of  the  National  Aeronautics  and  Space  Admini.strat ion 
(NASA)  Life  Science  Programs  are  to  implement  manned  space  flight  to  assure  man's 
contribution  to  the  success  of  space  flight  missions  and  to  utilize  his  unique 
capabilities  as  a  scientific  observer  in  space  exploration;  and  to  conduct  biolo¬ 
gical  investigations  to  determine  the  effects  of  remote  environments  on  living 
organisms  including  the  search  for  extraterrestrial  life.  Research,  development, 
training,  and  operations  required  to  implement  manned  space  exploration  and  to 
conduct  significant  biological  investigations,  utilizing  extraterrestrial  environ¬ 
ments  for  observation  of  biological  phenomena  are  considered  in  three  broad 
categories:  flight  medicine  and  biology,  space  medicine  and  behavioral  sciences, 

and  space  biology.  fAerospace  Medicine  33(8): 1030,  Aug.  1962) 
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Ranke,  0.  F.  1937  DIE  BEDEUTUNG  DER  LAGE  FUR  DIE  VERTRAGLICHKEIT  VON 

BESCHLEUNIGUNGSEINVt'IRKUNGEN,  (The  Significance  of  Body  Position  to  the 
Tolerance  of  Acceleration) 

Ber.  ges .  Physiol.  (Berlin)  96:671. 
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Ranke,  O.F.  1937  DER  UbERLASTUNGSKOLLAPS  (The  Overloading  Collapse) 
Deutsche*Militararzt  (Berlin).  2:  461-463 
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Ranke,  O.F.  1937  EFFECT  OF  CENTRIFUGAL  FORCES  ON  THE  CIRCULATORY  SYSTEM. 
Part  4  of  10  Parts.  (Kreislauf  unter  Beschleunigung .  Versuche  ueber 
die  Wirkung  ker  Beschleunigung.  .  .  .Tier)  March  1937.  ASTIA  ATI- 
60741. 

ABSTRACT:  The  effect  of  centrifugal  force  on  the  circulatory  system  of  humans 
and  animals  was  investigated.  The  maximum  tolerable  centrifugal  force  depends 


/ 
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on  it?  direction  and  duration,  on  the  constitution  of  the  individual  tested, 
and  the  pilot'?  posture  which  affects  the  hydrostatic  condition  of  the  blood 
circulation  and  i?  largely  responsible  for  a  sufficient  blood  supply  to  the  brain 
and  eyes.  The  vasomotor  control  of  the  blood  vessels  is  limited  in  its  adaptabil¬ 
ity  and  can  be  affected  by  centrifugal  forces  which  increase  faster  than  the 
adaptability.  The  results  of  experiments  on  22  persons  are  discussed  in  detail, 
and  conclusions  are  outlined.. 
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Ranke,  0.  F.  1938  BESCHLEUNIGUNGSWIRKUNG  (EFFECTS  OF  ACCELERATION) . 
Luftfahrtroedizin  2:242-258 

4.133 

Rapp,  R.,  &  P.  Yudkofsky  1957  MICROCIRCULATORY  EFFECTS  OF  TILTING  AND 
ACCELERATION.  Federation  Proceedings  16:140,  March  1957 
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Rappe,  G,  1960  SURVIVAL  IN  SPACE 

Cornell  Engjinecr  25(7):27-29  ,  April  1960. 

ABSTRACT:  This  paper  points  out  the  problems  of  survival  in  space  due  to  man's 
biological  limitations. 
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Rashbass,  C.  &  G.F.M.  Russell  1961  ACTION  OF  A  BARBITURATE  DRUG  (AMYLOBARBITONE 
SODIUM)  ON  THE  VESTIBULO-OCULAR  REFLEX 
Brain.  84:329,  1961. 
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Ratcliffe,  H.  L.  1955  A  POST  MORTEM  STUDY  OF  RISESUS  MONKEYS  (MACACA  MULATTA) 
AT  INTERVALS  AFTER  SINGLE  OR  REPEATED  EXPOSURE  TO  NEGATIVE  ACCELERATION. 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-5004 , 

26  May  1955. 
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Rauls  ton,  B.O.  1950  PHYSIOLOGICAL,  BIOCHEMICAL  AND  ANATOMICAL  EFFECT  OF 
ACCELERATION  ON  THE  BODY  RELATIVE  TO  PILOT  POSITION  IN  HIGH-SPEED  AIR 
CRAFT,  (University  of  Southern  Calif.,  School  of  Medicine,  Los  Angeles) 
USN  Contract  N6ori77,  Project  no.  161-014,  Task  order  1,  March  1950 
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Rauls  ton,  B.  0.  and  C .  F.  Lombard  1951  FINAL  REPORT:  PHYSIOLOGICAL, 

BIOCHEMICAL  AND  ANATOMICAL  EFFECTS  OF  ACCELERATION  ON  THE  BODY  RELATIVE 
TO  PILOT  POSITION  IN  HIGH-SPEED  AIRCRAFT. 

(Office  of  Naval  Research,  U.  S.  Department  of  the  Navy,  Washington,  D.C.) 
Contract  N6ori77  Project  NR-161-014  April  9,  1946  -  Aug.  3l,  1950. 

ASTIA  ATI  163  566 

SUMMARY:  .Many  of  the  original  objectives  have  been  accomplished.  Much 

progress  has  been  made  on  the  primary  objectives  as  evidenced  by  the  technical 
reports  and  published  articles  abstracted  iu  this  report.  All  of  the  other 
objectives  have  been  accomplished. 

It  is  worthy  of  note  that  considerable  accomplishment  has  been  made  in  the 
field  on  the  effects  of  Negative  Accleration;  a  new  field  of  productive 
research  opened  on  the  effects  of  acceleration  on  the  extremities  of  man  while 
controlling  aircraft;  a  new  field  of  productive  research  opened  in  the  study 
of  the  tolerance  of  the  h  man  to  impace  acceleration  of  the  head;  a  new 
field  of  productive  research  opened  in  the  study  of  the  effects  of  acceleration 
upon  respiration  and  circulation  of  blood  through  the  lungs  and  other 
organs  of  the  body;  a  new  field  of  productive  research  opened  on  the  effects 
of  acceleration  upon  biochemical  systems  in  the  body;  a  new  field  of  productive 
research  opened  in  the  use  of  the  Epicyclic  centrifuge  in  studying  methods 
of  restraint  of  the  body  and  the  study  of  transient  dynamic  pressure  responses 
to  fluctuating  accelerational  forces,  and  the  establishment  of  the  centrifuge 
as  a  primary  instrument  for  psychological  investigation  of  stresses  of  flight 
upon  the  human. 

It  is  recommended  that  the  above-mentioned  new  productive  fields  of  research 
be  further  continued. 
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Ray,  J.  T.  1956  A  STUDY  OF  ADAPTATION  TO  TILT 

(Ann  Arbor:  Univ.  Microfilms,  1956)  Publication  No.  17,018 


ABSTRACT:  By  means  of  a  lateral  tilt  chair,  subjects  were  inclined  from  the  gra¬ 
vitational  vertical  under  varying  conditions  and  required  to  return  to  that  posi¬ 
tion  which  "felt  upright".  It  was  observed  that  the  constant  error  of  adjustments 
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Increased  with  the  magnitude  of  inclination,  and  that  the  direction  of  initial 
inclination  has  no  significant  effect  upon  the  adjustment  error.  V/ithin  each 
experimental  session  the  constant  error  of  adjustment  was  found  to  decrease  with 
repeated  trials  (termed  the  intraserics  decrement).  It  was  further  found  that 
Introduction  of  a  sufficient  rest  period  tended  to  restore  the  constant  error  of 
adjustment  in  the  direction  of  its  unpracticed  level.  Positive  transfer  of  habit¬ 
uation  of  the  response  did  not  take  place  from  one  quadrant  to  the  other  and 
apparently  the  transfer  of  this  effect  approximates  100%  since  none  of  the  differ¬ 
ences  were  statistically  significant. 


4,140 


Ray, 


J.  T.  ,1959  ARTIFICIAL  "G"  FIELDS  -  PERCEPTION  OF  THE  VERTICAL, 
(Paper,  ASME  Aviation  Conference,  9-12  March  1959,  Los  Angeles,  Calif.) 


ASME  Paper  No.  59-AV-8 
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Raycvskiy,  N.P.  and  M.I.  Subbotin  1963  MEASUREMENT  OF  LINEAR 

ACCELERATIONS .  (Foreign  Tech,  Div.,  Air  Force  Systems  Command,  Wright - 
Patterson  AFB,  Ohio)  ASTIA  AD-400  524,  7  March  1963 

Trans.  No,  FTD-TT-62-860;  from  Izdatel'stvo  Akademii  Nauk  SSR.  Moskva, 
p.  1-62,  1961 

ABSTRACT:  The  characteristic  nature  of  acceleration  measui.ements  consists  in 
the  fact  that  accelerations  are  extremely  varied  and  that  accelerometers  have  a 
comparatively  small  range  of  measurement  magnitudes.  In  addition,  the  most 
important  characteristic:  of  an  acceleration  is  not  its  magnitude,  but  its  rise 
time.  Accelerometers  are  divided  into  two  groups.  The  large  number  of  maximum- 
range  accelerometers  belong  to  the  first  group.  Accelerometers  for  recording  a 
process  in  time  must  be  included  in  the  second  group.  Descriptions  of  accelero¬ 
meters  based  on  the  use  of  various  methods  of  measurement  may  be  found  in  the 
literature  relating  to  measurement  techniques.  There  are  mechanical,  optical, 
hydraulic,  electrical,  and  other  accelerometers  which  measure  accelerations  over 
various  frequency  and  acceleration  ranges.  Among  the  electrical  accelerometers 
are  slide-wire,  inductive,  semi-conductive,  electrodynamic,  and  other  acceleromet¬ 
ers,  In  operation,  electrical  linear  acceleration  sensors  with  wire-wound 
strain-gage  pickups  and  piezoceramic  sensors  made  of  barium  titante  are  considered 
the  n»>»L  higliiy  perfected  and  simplest  accelerometers  with  respect  to  d-'sign. 
Sections  1.6  to  8  were  written  by  N.P.  Rayevskiy  and  sections  2  to  5  and  9 
by  M.I.  Subbotin. 
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Raymond,  G.B.  1960  FORCE -BALANCE,  DOUBLE  INTEGRATING  ACCELEROMETER  (Raymond 
Engineering  Lab.,  Inc.,  Middletown,  Conn.)  Rept.  no.  553,  Contract  DA  49* 
186-502-0RD-874;  29  April  1960;  ASTIA  AD-254  631 

ABSTRACT:  .  A  force-balance  double- integrating  accelerometer  waa  developed 
which  offered  improved  accuracy  for  safing  and  arming  systems.  The  system  was  In 
the  use  of  stored  energy  and  had  no  moving  mass,  the  device  provided  a  savings 
in  weight  and  size.  Evaluation  indicated  that  ball  bearings  for  the  flywheel 
were  unacceptable  because  of  high  lubricant  drag  during  low- temperature ,  high¬ 
speed  operation.  The  effect  of  flywheel  and  windage  errors  were  reduced  by 
the  feedback  nature  of  the  device.  The  major  dynamic  effect  was  that  produced 
by  vibration.  Vibration  caused  the  device  to  see  false  velocities  near  the  start 
of  the  integration.  Several  methods  for  damping  the  acceletuuici.et  were  »i.uuieu 
Damping  of  the  pendulum  offered  the  greatest  promise. 
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RCA  Service  Co.,  Camden,  N.  J.  1962  TECHNIQUES  OF  PHYSIOLOGICAL  MONITORING. 
VOL.  I.  FUNDAMENTALS.  (Aerospace  Medical  Research  Labs.  (6570th),  Wright- 
Patterson  AFB,  Ohio)  AMRL-TDR-62 -98  (I),  Sept.  1962 


ASSTRACT;  This  volume  is  the  first  of  a  three-volume  handbook  covering  the  appli¬ 
cations  of  electronics  in  monitoring  bioelectric  physiological  responses.  The 
fundamental  concepts  and  methods  presented  in  this  volume  form  a  foundation  for 
the  detailed  technical  discussions  in  the  succeeding  volumes  and,  it  is  hoped, 
provide  a  common  language  and  basis  of  understanding  between  the  physiologist 
and  electronic  engineer  engaged  in  this  field.  The  data  obtained  by  monitoring 
physiological  responses  in  varied  environments  can  be  used  to  improve  the  effi¬ 
ciency  and  increase  the  safety  of  a  human  subject  in  aircraft  and  spacecraft. 
(Author)  (Aerospace  Medicine  34(3): 282,  March  1963) 
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RCAF  1941  AIRSICKNESS. 

(RCAF  Investigations)  (RAF  Institute  of  Aviation  Medicine,  Farnborough) 
F.P.R.C.  Report  #  335,  May  1941. 
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RCAF  Institute  of  Aviation  Medicine  1946  THE  R.C.A.F.  HUMAN  CENTRIFUGE  AND 
ACCELERATION  LABORATORY,  R.C.A.F.  INSTITUTE  OF  AVIATION  MEDICINE,  TORONTO. 
J.  Canadian  Medical  Services  4:95,  Nov.  1946 
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Reals,  W.  J.  and  R.  E.  Danielson  1962  PRACTICAL  METHODS  IN  THE  AUTOPSY 

INVESTIGATION  OF  MAJOR  AIRCRAFT  ACCIDENTS. 

(Paper,  33rd  annual  meeting  of  the  Aerospace  Medical  Assn.,  Atlantic 

City,  N.  J.  9-12  April  1962) 

ABSTRACT;  Investigations  into  the  human  factors  in  major  aircraft  accidents 
have  contributed  greatly  co  air  safety.  Autopsy  studies  have  been  utilized  in 
this  effort  as  well  as  biochemical  and  histologic  techniques.  The  Federal 
Aviation  Agency  has  a  consulting  staff  of  pathologists  who  are  sent  to  the  scene 
of  disasters  to  study  wrec^age,  environment  and  other  factors.  These  consult¬ 
ant  pathologists  join  in  the  human  factors  team  upon  arrival  working  closely 
with  the  F.A.A.,  C.A.B,  officials.  Federal  Bureau  of  Investigation  and  local 
police  officers.  Armed  Forces  Institute  of  Pathology  teams  and  the  local  coro¬ 
ners  or  medical  examiners,  airline  flight  surgeons  and  rescue  parties.  A 
number  of  practical  points  will  be  emphasized  using  the  experience  gained  in 
two  recent  major  air  accidents  (Denver,  Colorado  and  Chicago,  Illinois).  Since 
efforts  are  now  underway  to  utilize  F.A.A,  designated  Aviation  Medical  Examiners 
as  investigators  in  the  general  aviation  field  this  paper  will  help  in  the 
understanding  of  the  problem  encountered.  The  availability  of  proper  equipment 
to  be  carried  to  the  scene  as  well  as  the  organization  of  the  autopsy  procedure 
will  be  detailed.  The  practice  methods  of  liason,  utilization  of  facilities  and 
means  of  investizations  will  be  presented.  (Aerospace  Med.  33(3) ;350,  Mar.  1962^ 
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Reed,  J.  C.  1949  FACTORS  INFLUENCING  ROTARY  PERFORMANCE 
J.  Psychol.  28:65-92. 
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Reed,  J.  H.,  B.  F.  Burgess,  &  H.  Sandler  1963  EFFECTS  ON  ARTERIAI,  OXYGEN 

SATURATION  OF  POSITIVE  PRESSURE  BREATHING  DURING  ACCELERATION.  J (Paper,  34th 
Annual  Meeting  of  the  Aerospace  Medical  Association,  Stat ler-Hil.ton  Hotel, 
Los  Angeles,  Calif.,  April  29-May  2,  1963) 


SUMMARY:  Twenty-two  centrifuge  runs  were  performed  on  eight  subject^  in  whom 
arterial  oxygen  saturation  was  continually  monitored  by  means  of  a  Wkters  cuvette 

while  the  subjects  were  exposed  to  various  transverse  accelerations  KJx  at  a  seat 
angle  of  6  degrees  head  up.  These  runs  were  made  during  conditions  of  breathing 
air  (control),  air  positive  pressure,  pure  oxygen  (control),  and  purs  oxygen 
positive  pressure.  The  positive  pressure  was  metered  automatically  to  provide  3 
mm  Hg  per  G  above  ambient  pressure. 
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The  results  of  this  exp'erimer.t  show  that  the  slope  of  the  curve  of  oxygen  satura¬ 
tion  plotted  against  time  for.  air  and  air  positive  pressure  decreased  approximately 
3  percent  every  10  seconds,  oeginning  10  to  20  seconds  after  the  onset  of  the 
acceleration. 

During  the  oxygen  breathing  studies,  a  lowering  in  arterial  oxygen  saturation  was 
observed  approximately  100  seconds  after  the  onset  of  acceleration. 

A  method  is  suggested  as  a  means  of  estimating  physiological  limits  for  theoretical 
orofiles  of  acceleration  G  plotted  against  time.  (AUTHOR) 
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Reeves,  E.  1961  THE  EFFECT  OF  AGEING  ON  THE  G-TOLERANCE  OF  RATS. 

'(Aviation  Medical  Acceleration  Lab.,  Naval  Air  Development  Center, 
Jchnsville,  Pa.)  Repc.  No.  NADC-MA-6116 ,  Task  MROOt. 15-0002.3; 
rept.  no.  5;  6  July  19fcl.  ASTIA  AD>.^59  075 

ABSTRACT.  The  eifect  of  age  on  the  G  tolerance  of  rats  was  studied  in  five 
different  age  groups  -  one,  three,  four,  six,  nine  and  twelve  months.  Each 
group  consisted  of  24  male  Sprague -Daw ley  rats.  All  of  the  rats  were  subjected 
to  20  positive  G  and  their  survival  times  were  measured  using  an  EKG  end  point. 
The  results  show  that  there  was  a  gradixal  decline  in  acceleration  tolerance 
with  increase  of  age  in  this  group  of  98  rats.  (Author) 
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Reeves,  E. 

OF  RATS, 
Rept.  no. 


1961  THE  EFFECT  OF  ACCLIMATIZATION  TO  COLD  ON  THE  G  TOLERANCE 
(Aviation  Medical  Acceleration  Lab.,  Johnsville,  Pa.) 

NADC-MA  6117,  ASTIA  AD-  259  072,  9  June  1961 


ABSTRACT;  Two  groups  of  rats  were  acclimatized  to  cold  (4  to  6  C)  for  37  days 
and  then  exposed  to  acceleration  of  20  positive  G  until  the  heart  rate  decreased 
to  2  beats  per  second.  No  statistically  significant  difference  in  tolerance  to 
acceleration  was  found  between  the  cold-acclimatized  animals  and  their  controls. 
Exposure  to  cold  caused  loss  of  weight  and  increase  in  adrenal  gland  size. 
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Reeves,  W.  and  L.E.  Morehouse  1948  THE  INFLUENCE  OF  POSITIVE  G  UPON 
THE  CENTRAL  NERVOUS  SYSTEM  OF  MAN.  (  University  of  Southern  Calif.  , 
School  of  Medicine,  Los  Angeles)  Contract  N6ori77,  Task  order  1, 
Project  Nr  161-014,  19  October  1948 


ABSTRACT : 

1.  The  rates  of  tremor  of  six  college  atheletes  were  determined  during 
the  second,  fifth  and  ninth  seconds  of  observation  during  rest  and  under 
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the  influence  of  the  stress  of  positive  G,  to  assess  the  influence  of  G 
upon  the  activity  of  the  central  nervous  system. 

2.  Subjects  with  high  resting  tremor  rates  showed  the  greatest  variability 
and  their  rates  of  tremor  tended  to  increase  under  G.  Subjects  with  low 
rates  of  tremor  lowered  or  did  not  change  their  tremor  rates  under  G  and 
the  rates  were  less  variable  under  all  conditions. 

3.  A  regular  effect  of  G  to  stimulate  or  depress  the  rate  of  tremor  was 
not  observed. 

4.  Irregularities  in  tremor  rates  repeated  during  constant  exposure 
to  G  indicated  that  the  influence  of  G  alone  did  rot  enhance  or  diminish 

the  activity  of  the  central  nervous  system. 

5.  These  findings  do  not  support  the  possibility  that  the  diminished 
performances  under  G  is  due  to  any  depression  of  the  activity  of  the  central 
neirvous  system  and  indicate  that  decreased  motor  performance  is  probably  due 
to  mechanical  effects  of  increased  gravitational  forces  upon  the  musculo¬ 
skeletal  mass. 


4,152 


Reeves,  W.,  and  L.E.  Morehouse  1951  THE  INFLUENCE  OF  POSITIVE  G  UPON 
THE  CENTRAL  tIERVOUS  SYSTEM  OF  MAN,  <  University  of  Southern  Calif., 
School  of  Medicine,  Los  Angeles,  Calif.)  Contract  N  6ori77,  Task  1 
31  March  1951 


ABSTRACT:  The  rates  of  tremor  of  six  college  athletes  were  determined  during 
the  second,  fifth  anH  ninth  seconds  of  observation  during  rest  and  under  the 
influence  of  the  stress  of  positive  G,  to  assess  the  influence  of  G  upon  the 
activity  of  the  central  nervous  system. 

Subjects  with  high  resting  tremor  rates  showed  the  greatest  variability  and 
their  rates  of  tremor  tended  to  increase  under  G.  Subjects  with  low  rates 
of  tremor  lowered  did  not  change  their  tremor  rates  under  G  and  the  rates 
were  loss  variable  under  all  conditions. 

A  regular  effect  of  G  to  stimulator  depress  the  rate  of  tremor  was  not 
observed. 

Irregularities  in  tremor  rates  repeated  during  constant  exposure  to  G 
indicated  that  the  influent-  of  G  alone  did  not  enhance  or  diminish  the 
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activity  of  the  central  nervous  system. 

These  findings  do  not  support  the  possibility  that  the  diminished 
performances  under  G  are  due  to  any  depression  of  the  activity  of  the  central 
nervous  system  and  indicate  that  decreased  motor  performance  is  probably  due 
to  mechanical  effects  of  increased  gravitational  forces  upon  the  musculo¬ 
skeletal  mass. 
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Reid,  H.  J.  E.  1922  A  STUDY  OF  AIRPLANE  MANEUVERS  WITH  SPECIAL  REFERENCE 
TO  ANGULAR  VELOCITIES. 

(National  Advisory  Committee  for  Aeronautics,  Washington  D  r  S 
NACA  Rept.  No.  155.  ' 
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Reid,  H.  J.  E.  1922  TEE  NACA  THREE  COMPONENT  ACCELEROMETER. 

(National  Advisory  Committee  for  Aeronautics,  Washington.  D.C  i 
Tech.  Note  112.  s  ,  u.,, 
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Reighard,  H.  L.,  C.  E.  Wilbur,  J.  C.  Cherry,  &  M.  Y.  McCormick  1962  A  STUDY 
OF  GENERAL  AVIATION  ACCIDENTS. 

(Paper  33rd  Arnuil  Meeting  of  the  Aerospace  Medical  Assoc.  Meeting, 
Atlantic  City,  N.  i.,  9-12  April  1962;, 


ABSTRACXi. .  General  aviatibn  accident  notification,  investigation,  and  reporting 

procedures  are  examined  briefly  and  the  lac  k  of  privileged  status  for  accident 
reports  is  emphasized.  Iiji  an  attempt  to  elicit  human  factors  data,  a  question¬ 
naire,  with  privileged  status,  was  sent  to  1,570  civilian  pilots  involved  in 
general  aviation  accidenti  during  the  period  June  1960  to  May  1961.  Completed 
questionnaires  were  received  in  9A9  cases  —a  response  rate  of  60  per  cent.  The 
questionnaires  were  matched  with  the  corresponding  accident  reports  and  studied. 
The  results  are  presented]  along  with  recommendations.  (Aerospace  Med.  33r'3'»* 
350,  March  1962).  - ^ 
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Reihm,  H.  D.  Jr.,  1962  HELMET  IMPACT  TESTS, 

(Aerospace  Medical  Research  Laboratories,  Wright-Patterson  AFB, 
Ohio)  MRL-TDR-62-19.  April  1962.  ASTIA  AD  283950. 

ABSTRACT;  Several  helmets,  designed  and  tested  to  determine  which 
shell  thickness  and  which  type  of  suspension  afford  maximum  protection 
during  high-energy  collisions  and  provide  comfort  during  normal  use, 
are  discussed.  There  are  many  factors  which  influence  the  design  of 
a  satisfactory  crash  helmet;  however,  a  combined  analysis  of  three' of 
its  basic  proper ties-reduction  of  acceleration,  reduction  of  the  rate 
of  onset  of  acceleration,  and  the  absorption  of  kinetic  energy-is 
sufficient  to  reveal  the  relative  performance  of  each  helmet  desi^. 
Tests  which  determine  these  basic  properties  are  discussed.  An  analysis 
of  the  data  correlated  in  graphical  form  shows  an  optimum  helmet  thick¬ 
ness  and  most  satisfactory  suspension  system  of  those  studied. 
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Reihm,  H.D.  1962  HELMET  IMPACT  TESTS 

(International  Latex  Corp . ,  Dover,  Del.)  Contract  AT  33(600)-39536, 
Report  No.  MRL-TDR-62-19;  Project  No.  6301,  Task  No.  630104, 

April  1962. 

ABSTRACT:  Several  helmets,  designed  and  tested  to  determine  which  shell 

thickness  and  which  type  of  suspension  afford  maximum  protection  during  high- 
energy  collisions  and  provide  comfort  during  normal  use,  are  discussed. 

There  are  many  factors  which  influence  the  design  of  a  satisfactory  crash 
helmet;  however,  a  combined  analysis  of  three  of  its  basic  properties--Leduc- 
tion  of  acceleration,  reduction  of  the  rate  of  onset  of  acceleration,  and  the 
absorption  of  kinetic  energy-is  sufficient  to  reveal  the  relative  performance 
of  each  helmet  design.  Tests  which  determine  these  basic  properties  are 
discussed.  An  analysis  of  the  data  correlated  in  graphical  form  shows  an 
optimum  helmet  thickness  and  the  most  satisfactory  suspension  system  of  those 
studied.  (Author) 
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Rein,  F.  H.,  0.  Aulhorn,  H.  Autrum  et  al  1947  PHYSIOLOGY  -  PART  III. 

ANIMAL  PHYSIOLOGY  AND  PHYSIOLOGY  OF  PERCEPTION  (WITH  TWO  APPENDIXES  TO 
GENERAL  PHYSIOLOGY)  (Anitnalische  Physiologie  und  Sinnesphysiologie  [Mit 
Zwei  Anhangen  Zur  Allgemeinen  Physiologic]).  FIAT  Review  of  German 
Science  1939-1946.  ASTIA  ATI  68  556. 
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Reinhardt,  R.  F.  1959  MOTION  SICKNESS:  A  PSYCHOPHYSIOLOGIC  GASTROINTESTINAL 
REACTION? 

J.  Aviation  Med.  30(1 1) : 802-805 . 

ABSTRACT:  There  is  much  to  suggest  that  motion  sickness  is  a  psychophysiologic 
gastrointestinal  reaction  in  which  part  of  the  anxiety  is  experienced  consciously 
and  part  is  kept  from  consciousness  by  visceral  expression.  Longitudinal  studies 
have  been  of  value  in  establishing  the  incidence  of  motion  sickness,  analyzing 
the  motions  and  external  conditions  which  produce  it,  and  understanding  its 
relation  to  flight  failures  and  successes.  Now  needed  are  studies,  in  depth,  of 
the  psychologic  make-up  of  persons  subject  to  motion  sickness.  Only  by  an  inten¬ 
sive  examination  of  the  personality  and  developmental  factors  and  the  psycho¬ 
dynamics  involved  in  such  individuals  can  the  presumption  that  the  basic  disorder 
is  emotional  be  validated. 

Further  research  into  the  relationship  between  psychologic  test  results  and 
motion  sickness  is  needed.  The  psychologic  test  batteries  in  use  eliminate  many 
applicats  for  flight  training  who  are  subject  to  motion  sickness.  Perhaps  pro¬ 
jective  tests  can  be  devised  which  will  measure  one's  affective  response  to  un¬ 
clear  and  confusing  spatial  situations.  Some  persons  are  so  insecure  in  the 
face  of  positional  uncertainty  that  they  respond  with  anxiety  and  nausea  symbolic 

of  not  being  able  to  "stomach"  the  situation.  It  is  hoped  that  such  individuals, 
prone  to  motion  sickness,  can  be  singled  out  with  appropriate  tests. 
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Relniger,  C.W.  1958  HU^^N  SYSTEM  IN  SPACE.  Missiles  and  Rockets  pp.  4,  33-34 
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REM,  Inc.  1959  A  PROPOSAL  FOR  RESEARCH  AND  DEVELOPMENT  IN  THE  COMBINED 

ACCELERATION-VIBRATION  PROBLEM,  PARTICULARLY  FOR  CREWMAN  PROTECTION  IN 
SPACE  VEHICLE  SEATING  SYSTEMS 

(REM,  Inc,,  Portland,  Oregon)  Letter  #311.  23  July  1959. 
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Remky,  H.  1960  THE  REGULATION  OF  THE  CEPilBRAL  CIRCULATION.  A  CON¬ 

TRIBUTION  TO  THE  DIAGNOSTIC  UNDERSTANDING  OF  HEADACHE  AND  VERTIGO  BY 
MEASUREMENT  OF  THE  PRESSURE  OF  THE  RETINAL  VESSELS . 

Muenchen  Med  Wschr  102:969-73,  6  May  1960 
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Renxi,  A.  A.,  &  L.  J.  Milch  1956  EFFECTIVENESS  OF  PAGITANE  (CYCRIMINE  HYDRO¬ 
CHLORIDE)  AND  KEMADRIN  (PRDCYCLIDINE  HYDROCHLORIDE)  IN  PREVENTION  OF  AIRSICK¬ 
NESS.  Federation  Proceedings  15(1,  part  I):473  March  1956 

ABSTRACT:  Results  based  on  groups  of  airmen  subjected  to  a  60-niinute  flight  con¬ 

sisting  of  motion  patterns  to  produce  emesis  indicated  that  the  incidence  of  sick¬ 
ness  was  highest  in  the  placebo  group  (38.1%),  and  that  the  incidence  in  the  Kemad- 
rin  (procyclidine  hydrochloride)-treated  subjects  (17. 5X)  was  far  less  than  in  the 
Pagitane  (cycrimine  hydrochloride)  group  (28.5%).  In  terms  of  protection,  5  mg.  of 
Kemadrin  was  54%  effective,  while  5  mg.  of  Pagitane  was  only  25%  effective.  Kema- 
drin  compared  very  favorably  with  Benadryl  %diich  itself  showed  50%  protection  againidt 
airsickness.  The  preparations  demonstrated  no  untoward  side  effects  at  the  dose 
level  employed.  (AUTHOR) 
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Renal,  A.A.  and  L.J.  Milch  1957  EFFECTIVENESS  OF  PROCYCLIDINE  HYDROCHLORIDE  AND 
CYCRIMINE  HYDROCHLORIDE  IN  THE  PREVENTION  OF  AIRSICKNESS  (School  of  Aviation 
Medicine,  USAF  Randolph  AFB,  Texas)  Rept.  No.  58-20,  November  1957 
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Renzl,  A.A.  and  L.J.  Milch  1958  EFFECTIVENESS  OF  PROCYCLIDINE  HYDROCHLORIDE 

(KEMADRIN)  AND  CYCRIMINE  HYDROCHLORIDE  (PAGITANE)  IN  THE , PREVENTION  OF  AIR¬ 
SICKNESS  Jour.  Aviation  Med,.  29(8) : 587-589  Aug.  1958 

ABSTRACT:  The  incidence  of  vomiting  during  one  hour  of  simulated  turbulence  in  a 
C-54  type  aircraft  was  determined  in  subjects  treated  one  hour  before  flight  with 
the  antl-Parkinson  drugs  procyclidine  hydorchlorlde,  cycrimine  hydrochloride,  or 
diphenhydramine  hydrochlorlfed.  Administration  of  5  mg,  of  either  procyclidine 
hydrochloride  or  cycrimine  hydrochloride  resulted  in  a  decrease  in  incidence  of 
vomiting  similar  to  that  produced  by  50  mg.  of  diphenhydramine  hydorchlorlde.  No 
side  effects  of  the  drtigs  were  observed. 
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Reach,  J.  A.  1942  HUMAN  CENTRIFUGE,  MAYO  AERO  MEDICAL  UNIT. 

(War  Dept.,  Air  Corps,  Materiel  Div.)  EXP-M-49-698-5A, *24  Aug.  1942 
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Reviglio,  G.M.  1934  CONTRIBUTO  ALLA  CONOSCENZA  DELLE  MODIJICAZIONI  DEI 
DIAMETRI  CARDIACI  E  DEL  VOLUME  DEL  CUORE  RISCON  TRATA  ALL  INDAGINE 
ROENTGENOLOGICA  NEI  PILOTI,  (Changes  in  the  cardiac  diameter  and  volume 
of  the  heart  as  shown  in  the  roentgenogram  of  pilots.) 

Rassegna  di  med.  appl.  al  lavoro  indust.  5:154-159,  March  -  April  1934 

ABSTRACT:  The  heart  measurements  were  taken  of  eighteen  military  pilots  in 
service  from  one  to  three  years.  Of  these,  sixteen  showed  variations  in  the 
principal  cardiac  diameter  and  less  frequently  in  the  longitudinal  diameter. 
The  median  diameter  showed  the  most  conspicuous  variation,  with  a  predominant 
increase  in  the  left  segment.  The  volume  of  the  heart  was  increased  in  ten, 
especially  in  those  pilots  who  had  made  frequent  very  high  or  speedy  flights. 
(X  Aviation  Medicine.  7  (1):  51,  March  1936) 


4,169 

Reynolds,  H.  H. ,  M.  E.  Grunzke ,  &  F.  H.  Rohles,  Jr.  1963  THE  EFFECTS  OF 

EXPOSURE  TO  SIMULATED  LAUNCH  AND  REENTRY  PROFILES  ON  CHIMPANZEE  PERFORMANCE. 
Aerospace  Medicine  34(3) : 196-200 ,  Mar.  1963 


ABSTRACT:  One  of  the  most  critical  factors  associated  with  space  flight,  insofar 
as  its  effects  behavior,  is  the  acceleration  experienced  during  launch  and  reentry. 
This  was  demonstrated  by  the  performance  of  HAM,  the  first  chimpanzee  to  partici¬ 
pate  in  the  Project  Mercury  Program.  With  the  advent  of  this  ballistic  flight, 
and  the  acknowledgement  by  scientists  as  to  its  value  in  the  subsequent  manned 
ballistic  flights,  a  research  and  training  program  was  begun  immediately  to  prepare 
a  chimpanzee  for  an  orbital  flight  (Mercury-Atlas  5)  to  precede  that  of  man.  In 
preparing  for  this  flight  it  became  essential  to  simulate,  insofar  as  possible, 
the  conditions  of  launch  and  reentry  which  exist  at  the  time  a  capsule  is  placed 
into  orbit,  particularly  with  regard  to  the  effects  of  accelerative  forces  on  a 
key  performance  task.  Thus,  the  purpose  of  this  study  was  to  determine  the  effects 
upon  performance  of  exposure  to  accelerative  forces  likely  to  occur  during  launch 
and  reentry,  which  could  further  serve  as  a  basis  for  selecting  subjects  for  an 

orbital  flight.  (AUTHOR) 
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Reznikov,  S.  and  G .  Graifer  1935  MEDICAL  CONTROL  OF  PARACHUTE  JUMPS 
FROM  TRAINING  TOWERS 
Vo.-sanit.  Dvelo  (7):26-31.  1935 
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Reynolds,  H.  H.,  M.  E,  Grunske  &  F.  H.  RoUles  1962  THE  EFFECTS  OF  EXPOSURE 
TO  SIMULATED  L/,UNCH  AND  RE-ENTRY  PROFILES  ON  CHIMPANZEE  PERFORMANCE. 
(Aeronautical  Systems  Division,  Air  Force  Systems  Cotimand,  Andrews  AFB, 
Washington,  D.C.)  ARL-TDR-62-1 ,  March  1962.  ASTIA  AD  280  029. 

ABSTRACT:  Five  chimpanzees  trained  to  perform  a  continuous  avoidance  task 
were  exposed  to  the  acceleration  profiles  simulating  the  conditions  of  launch 
and  re-entry  which  exist  when  a  capsule  is  placed  into  orbit.  Performance 
during  launch  and  re-entry  differed  from  the  base-line  period  which  immediately 
preceded  each  of  the  three  launches.  However,  performance  immediately  following 
launch  and  re-entry  indicated  that  the  animals  recovered  rapidly  and  tolerated 
the  insults  well. 
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Reynolds.  W.C.  1959  BEHAVIOR  OF  LIQUIDS  IN  FREE  PALL 

i*  Aerospace  Science  26:847 


4,173 


Reynolds,  W.  C.  I960  FREE  FALL  OBSERVATIONS  OP  ZERO  G  HYDRODYNAMICS. 
(Zero  G  Research  Symposium,  Hawthorne,  Calif.,  July  1960) 


4,174 


Rhein,  L.W.  &  E.R.  Taylor  1962  INCREASED  SKELETAL  MUSCLE  ACTIVir/ 

FOLLOWING  IMPACT.  (Aeronautical  Research  Lab.,  Hol]c«...n  APB,  New  Mex  ) 
Report  No.  ARL-TDR-62-26 ,  Dec.  1962. 
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Rhein,  L.  W. ,  &  E.  R.  Taylor  1962  INCREASED  SKEIJCTAL  MUSCLE  ACTIVITY  FOLLOW¬ 
ING  IMPACT.  (6571st  Aeromedical  Research  Laboratory,  Holloman  AFB,  New 
Mexico)  ARL-TDR-62-26;  December  1962 


ABSTRACT:  Seven  male  human  subjects  were  exposed  to  impacts  of  -10  seat  Gx,  -20 

seat  Gx  (400  G/second),  and  -20  Gx  (800  G/second).  An  increase  in  skeletal  lauscle 
activity  was  seen  following  the  20  G  exposures,  with  involuntary  movements  of 
the  trunk  and  extremities.  The  activity  was  greater  at  the  higher  rate  of  onset. 
Possible  explanations  are  discussed  in  this  preliminary  report,  and  the  hypothesis 
of  transient  alteration  of  the  central  nervous  system  is  advanced.  (AUTHOR) 
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Rhetn,  L.  W.,  &  E.  R.  Taylor  1962  RELATIVE  BRADYCARDIA  AFTER  IMPACT 

(657l8t  Aeromedical  Research  Lab.,  Holloman  AFB,  N.  Mex.)  Rept .  No.  ARL'TDR** 
62-12;  ProJ.  7850;  ASTIA  AD-282  688;  August  1962 

ABSTRACT:  Experimental  subjects  underwent  a  15  G  abrupt  deceleration  in  both  the 
forward-  and  backward-  facing  positions.  A  continuous  electrocardiogram  was  made 
on  all  subjects.  As  compared  with  control  subjects,  a  relative  bradycardia  of 
clinical  and  statistical  significance  occurred  in  the  backward- facing  position 
imnediately  after  impact  for  at  least  five  beats.  This  effect  was  virtually 
nonexistent  in  the  forward- facing  position.  The  possible  mechanisms  are  discussed 
and  the  hypothesis  is  advanced  that  the  relative  bradycardia  was  due  to  a  vagal 
reflex.  (AUTHOR) 
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Rhode,  R.  V.  1929  THE  PRESSURE  DISTRIBUTION  OVER  THE  HORIZONTAL  AND,  VERTICAL 
TAIL  SURFACES  OF  THE  F6C-4  PURSUIT  AIRPLANE  IN  VIOLENT  MANEUVERS. 
(National  Advisory  Committee  for  Aeronautics)  NACA  Rept.  No,  307. 
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Riccabona,  A.,  and  A.  Jezek  1960  THE  DIFFERENTIAL  DIAGNOSIS  BETWEEN 

VASCULAR-CAUSED  CENTRAL  AND  LABYRINTH  VERTIGO.  Wien  Klin  Wschr  72:68-9, 
29  January  1960 
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Richardson,  H.  C.  1926  FLIGHT  ACCELERATIONS  AND  EQUILIBRIUM, 
U.  S.  Navy  Med.  Bull.  24:874-880,  Oot.  1926 
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Richmond,  D.  R.,  M.  B.  Wetherbe,  R.  V.  Taborelli,  T.  L.  Chiffelle  &  C.  S.  White 
1957  THE  BIOLOGIC  RESPONSE  TO  OVERPRESSURE.  I.  EFFECTS  ON  DOGS  OF  FIVE 
TO  TEN-SECOND  DURATION  OVERPRESSURES  HAVING  VARIOUS  TIMES  OF  PRESSURE 
RISE. 

J.  Aviation  Med.  28(5) :447-460.  Oct.  1957. 

ABSTRACT:  An  apparatus  producing  variable  environmental  pressure  conditions  is 
described.  Dogs  were  exposed  to  overpressures  of  up  to  170  p.s.i.  for  durations 
of  5-20  seconds,  and  baffles  were  used  as  protection  against  high  velocity 
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restrained  animals,  even  though  exposed  to^^ov*  nondisplaced  but 

was  limited  to  ear  drum  failuL  ^  !  overpressures  from  60  to  170  p.s.i. 

petechiae  and  characteristic  marginal*  wedee^fh^^  hemorrhage,  larygeal 
costophrenic  portions  of  the  “nf  b":]es:*i::t*h':?r 
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biomedical  lS^STIGAnorin^^ROCEEDINGS^F*^Ef^^^  ^ 

(Air  Force  Special  wSpL  CenUr  ^  SYMPOSIUM 

Kirtland  Air  Force  Has:.  Mew  , 

of  tong^SrItio?|^rpreLure\heL^  investigate  the  biological  effects 

subjected  to  nucUa^iLst  LTto  b:  Protective  shelters 

parameters  of  the  blast  wave  such  as  maximum  modifying  the  different 

and  duration  and,  in  addition,  produce  single  naimum  pressure 

in  shelters  of  different  geomefrir  ft  ^  ^  multiple  reflections  as  recorded 

apparatus  capable  of  producing  a  wide  raL^  ^  ®  versatile 

addition,  this  device  permlt^a  broad  ba^c  aLd^ortr^'h"’^! 

of  overpressure.  study  of  the  biological  significance 
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Richmond,  D.R, ,  R.V.  TaborelH,  I.G,  Bowen  T  L  rviiffaii  *  . 

nPFM^  ^  STUDY  OF  THE  PRIMARY  AMD  TERTIARY  EFFECTS  OF  BLAST  TN 

OPEN  UNDERGROUND  PROTECTIVE  SHELTERS  tJ-FtCTS  OF  BLAST  IN 

(Lovelace  Foundation  for  Medical  Education  and  Research,  Albuquerque  New 
Mexico.  Feb.uary  1959;  ;.r-1467  Project,  33.1  Ope;ation\"mbb;b 

si.u„  c,„sss„su„„.  esc.  „ss  expose.  so"ie;i:“:"eco":i™:‘"j:cri:„:j 
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chamber  filled  through  its  ovm  "orifice";  thus  four  separate  pressure  environ¬ 
ments  were  obtained.  An  aerodynamic  mound  was  placed  over  the  escape  hatch  of 
each  structure  to  determine  its  effect  on  the  pressure-curve  shape  inside  the 
chamber.  In  one  test  a  sieve  plate  bolted  across  the  top  of  the  mound  was 
evaluated.  Wind  protective  baffles  of  solid  plate  and  of  heavy  wire  screen 
were  installed  in  the  shelters  to  compare  primary  and  tertiary  blast  effects 
on  dogs.  The  shelters  also  contained  static  and  dynamic  prt>ssure  gauges, 
radiation  detectors,  telemetering  devices,  and,  in  one  test,  air- temperature 
measuring  instruments,  dust-collecting  trays,  and  eight  pigs  for  the  biological 
assessment  of  thermal  effects. 

One  dog  was  severely  injured  from  tertiary  blast  effects  associated  trith 
a  maximal  dynamic  pressure  (Q)  of  10.5  psl,  and  one  was  undamaged  with  a  malcimal 
Q  of  2  psi.  Primary  blast  effects  resulting  from  peak  overpressures  of  30.3, 
25.5,  9.5,  and  4.1  psi  were  minimal.  The  mortality  was  19  per  cent  of  the  mice 
exposed  to  a  peak  pressure  of  30.3  psi  and  5  and  3  per  cent  of  the  guinea  pigs 
and  mice  exposed  to  a  peak  pressure  of  25.5  psi.  Many  of  the  rabbits,  guinea 
pigs,  and  mice  sustained  slight  lung  hemorrhages  at  maximum  pressures  of  25.5 
and  30.3  psi.  Eardrum  perforation  data  for  all  species,  except  mice,  were 
recorded. 

Following  shot  2,  thermal  effects  were  noted.  Animals  of  the  groups  saved 
for  observation  have  died  from  ionlzing-radiation  effects. 
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Richmond,  D.R.,  R.V.  Taborelli,  F.  Sherping,  M.B.  Wetherbe,  R.T.  Sanchez, 
V.C.  Goldizen,  and  C.S.  White  1959  SHOCK  TUBES  STUDIES  OF  THB 
EFFECTS  OF  SHARP-RISING,  LONG-DURATION  OVERPRESSURES  ON  BIOLOGICAL 
SYSTEMS  .  In  Proceedings  of  Third  Shock  Tube  Symposium  10-12  March 
1959  pp.  171-194 

ABSTRACT;  A  closed-end  shock  tube  was  used  to  study  the  effects  of  single 
and  stepwise,  fast-rising  overpressures  of  long  duration  on  four  species 
of  experimental  animals. 

For  animals  exposed  side  on  against,  the  end-plate  to  single,  sharp¬ 
rising  pressure  pulses,  the  reflected  pressures  necessary  to  kill  50  per 
cent  (LD50)  were  as  follows:  for  the  mouse-  29.8  +  1.1  :  rabbit  -3314  +1.2 
guinea  pig  -  36.7  +_  0.7;  and  the  rat  -  38.7  +  0.6  psi. 

Animals  located  at  short  distances  away  from  the  end-plate  were  loaded 
in  a  two-step  manner.  The  steps  corresponded  to  the  incident  and  reflected 
shock  fronts.  With  stepwise  increases  in  pressure,  animals  tolerated  nxich 
higher  reflected  overpressures  than  when  the  pressure  load  consisted  cf  a 
single-sharp-rising  pulse. 

The  importance  of  the  time  interval  between  step  loads  was  pointed 
out  and  briefly  discussed. 
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Richmond,  D.R.  R.V.  Tabcrelli,  F.  Sharping,  M.B.  Wetherbe,  et  al  '1959 
SHOCK  TUBE  STUDIES  OF  THE  EFFECTS  OF  SHARP -RISING,  LONG-DURATION 
OVERPRESSURES  ON  BIOLOGICAL  SYSTEMS 

(The  IfOvelace  Foundation  for  Medical  Education  and  Research,  Alburquerque ,  New 
Mexico)  Atomic  Energy  Commission  Project  Report  TID-6056 
AEC  Contract  No.  AT(29-1)-1242  March  10,  195.9 

ABSTRACT:  A  closed-end  shock  tube  was  used  to  study  the  effects  of  single  and 
step-wise,  fast- rising  overpressures  of  long  duration  on  four  species  of 
experimenf^l  animals. 

For  animals  exposed  side-on  against  the  end-plate  to  single,  sharp-rising 
pressure  pulses,  the  reflected  pressures  necessary  to  kill  50  per  cent  (ID^q) 
were  as  follows:  for  the  mouse  -  29.8  +  1.1;  rabbit  -  33.4  +  1.2;  guinea 
pig  -  36.7  +  0.7;  and  the  rat  -  38.7  +  0.6  psi. 

Animals  located  at  short  distances  away  from  the  end-plate  were  loaded 
in  a  two-step  manner.  The  steps  corresponded  to  the  incident  and  reflected 
shock  fronts.  With  stepwise  increases  in  pressure,  animals  tolerated  much 
higher  reflected  overpressures  than  when  the  pressure  load  consisted  of  a 
single,  sharp-rising  pulse. 

The  importance  of  the  time  interval  between  step  loads  was  pointed  out 
and  briefly  discussed. 
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Richmond,  D.  R. ,  I.  Gerald  Bowen  and  C.  S.  White  1961  TERTIARY 

BLAST  EFFECTS:  Effects  of  Impact  on  Mice,  Rats,  Guinea  Pigs  and 
Rabbits.  Aerospace  Med.  32(9) ; 789-805. 

ABSTRACT:  The  present  report  deals  with  the  results  of  exposure  of 
four  species  of  animals  to  Impact.  Extrapolation  of  the  mortality  data 
to  the  70  kg  animal  and  a  comparison  of  the  results  with  relevant 
information  in  the  literature  dealing  with  human  response  to  dynamic 
accelerative  or  decelerative  loading  is  presented. 


4,186 

Richmond,  D.  R.,  I.  G.  Bowen  and  C.  S.  White  1961  TERTIARY  BLAST 
EFFECTS:  THE  EFFECTS  OF  IMPACT  ON  MICE,  RATS,  GUINEA  PIGS  AND 
RABBITS  (Lovelace  Foundation  for  Medical  Education  and  Research 
Albuquerque,  New  Mexico)  Contract  No.  DA-49-146-XZ-055 ,  28  Feb. 
1961,  ASTIA  AD-27967?. 

ABSTRACT:  A  total  of  455  mice,  rats,  guinea  pigs  and  rabbits  were 
subjected  to  impact  at  velocities  ranging  between  25  ft/sec.  and  51  ft/ 
sec.  The  desired  velocities  were  generated  by  allowing  the  animals 
to  free-fall  from  various  heights  to  a  flat  concrete  pad.  The  ventral 
surface  of  each  animal  was  the  area  of  impact.  Probit  analyses  of  tha 
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24-hr  mortality  data  yielded  LD5Q  impact  velocities  with  95  per  cent 
confidence  limits  as  follows:  mouse,  39.4  (37.4  -  42.0)  ft/sec;  rat, 
43.5(42.0-44.8)  ft/aec;  guinea  pig.  31.0(30.0  -  31. S)  ft/sec;  and 
rabbit,  31.7  (30.2-33.3)  ft/sec.  The  LD50  figures  for  the  mouse  and 
rat  %«re  significantly  higher,  statistically,  than  those  for  the 
guinea  pig  and  rabbit.  The  small  spread  in,  the  LDjq  values  suggested 
little  variation  in  the  tolerance  of  biological  systems  to  impact. 
Further,  the  steepness  of  the  mortality  curves  indicated  a  narrow 
survival  range  to  impact.  Extrapolation  of  the  experimental  data  to 
the  70  kg  animal  yielded  a  predicted  LD5Q  Impact  velocity  of  26  ft/ sec 
(18  mp) .  Literature  relevant  to  the  human  case  was  reviewed  and  the 
tentative  applicability  of  the  predicted  figures  to  adult  mao  was 
discussed. 
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Richmond,  D.  R.,  V.  R.  Clare,  V.  C.  Goldizen,  D.  E.  Pratt,  R.  T.  Sanchez,  &  C.  S. 
White  1962  A  SHOCK  TUBE  UTILIZED  TO  PRODUCE  SHARP-RISING  OVERPRESSURES 
OF  400  MILLISECONDS  DURATION  AND  ITS  EMPLOYMENT  IN  BIOMEDICAL  EXPERIMENTATION 
(Ballistic  Research  Laboratories,  Aberdeen  Proving  Ground,  Md.)  BRL  Rept . 

No.  1160;  Feb.  1962 

See  also  In  Proc .  of  Fourth  Shock  Tube  Symposium,  April  18-20,  1961,  pp. 
36-59,  1961 
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Richmond,  D.  R. ,  V.  R.  Clare,  V.  C.  Goldizen,  D.  E.  Pratt,  R.  T.  Sanchez.  & 

C.  S.  White  1961  A  SHOCK  TUBE  UTILIZED  TO  PRODUCE  SHARP-RISING  OVER¬ 
PRESSURES  OF  400  MILLISECONDS  DURATION  AND  ITS  EMPL0Sm:NT  IN  BIOMEDICAL 
EXPERIMENT AT ION.  In  Proc.  of  Fourth  Shock  Tube  Symposium,  April  18-20, 
1961,  pp.  36-59 

See  also  (Ballistic  Research  Laboratories,  Aberdeen  Proving  Ground,  Md.) 
BRL  Rept.  No.  1160;  Feb.  1962 
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Richmond,  D.  R.,  V.  C.  Goldizen,  V.  R.  Clare,  D.  E.  Pratt,  et  al  1962 
Tie  BIOLOGIC  RESPONSE  TO  OVERPRESSURE  III.  MORTALITY  IN  SMALL 
ANIMALS  EXPOSED  IN  A  SHOCK  TUBE  TO  SHARP-RISING  OVERPRESSURES  0? 

3  to  4  MSEC  DURATION 

Aerospace  Medicine,  3:1-27,  January  1962. 


ABSTRACT:  The  experiments  to  be  reported  here  are  a  part  of  a  broad 
study  primarily  conceived  to  establish  an  Interspecies  correlation 
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between  the  weight  of  animals  and  their  tolerance  to  "8harp"-rlaing 
overpressures  as  a  function  of  pulse  duration.  However,  the  limited 
objective  of  the  present  report  is  to  set  forth  the  empirically 
determined  relationship  between  lethality  and  magnitude  of  single, 
"sharp"-r ising  overpressures  of  3  to  4  msec  duration  for  mice,  rats, 
guinea  pigs  and  rabbits,  and  to  record  selected,  but  significant,  gross 
pathological  lesions  caused  by  air  blast  generated  in  a  shock  tube 
specially  designed  to  produce  pressure  pulses  similar  to  "small",  high- 
explosive  charges. 

See  also:  (Defense  Atomic  Support  Agency,  Wash.,  D.  C.) 

Technical  Progress  Report  on  Contract  DA-49“146“X2-055,DASA  1242,  June 
15.  1961. 
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Richmond,  D.  R.  et  al.  1961  BIOLOGICAL  EFFECTS  OF  OVERPRESSURE,  II.  A 
SHOCK  TUBE  UTILIZED  TO  PRODUCE  SHARP-RISING  OVER -PRESSURES  OF  400 
MILLISECONDS  DURATION  AND  ITS  EMPLOYMENT  IN  BIOMEDICAL  EXPERIMENTS. 
Aerospace  Medicine  32( 11) ; 997-1008 ,  Mov.  1961. 


ABSTRACT:  A  shock  tube  employed  for  blast  biology  studies  is  described.  By 
appropriate  modifications  a  wide  variety  of  wave  forms  some  of  which  closely 
resemble  those  produced  by  nuclear  detonations  under  certain  circumstances 
can  be  produced.  Mortality  data  are  presented  on  six  species  of  animals  all 
exposed  in  a  similar  geometry  to  similar  pressure- time  phenome.na  that 
varied  among  the  species  mostly  with  respect  to  the  magnitude  of  the  over¬ 
pressure.  (Tufts) 
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Richmond,  D.R.,  D.E.  Pratt,  &  Clayton  S.  White  1962  ORBITAL  "BLOW-OUT" 

FRACTURES  IN  DOGS  PRODUCED  BY  AIR  BLAST 
(IfOvelace  Foundation  for  Medical  Education  and  Research,  Alburquerque ,  New 

Mexico)  Defense  Atomic  Support  Agency  of  the  Department  oi  Defense  Contract 
No.  DA-49- 146-XZ-005  April  10,  1962  ,  ASTIA  AD-287  636 

ABSTRACT:  Reported  nere  are  11  cases  of  orbital  "blow-out"  fractures  involving 

9  of  115  dogs  that  were  subjected  to  shock  tube-produced  air  blast. 

Usually,  there  was  failure  of  the  frontal,  palatine,  sphenoid  and  lacrimal 
bones  -  fragments  of  which  were  displaced  medially  and  anteriorly  into  the 
nasal  fossa  with  extension  into  the  frontal  and  maxillary  paranasal  sinuses. 

In  one  instance  there  was  extension  into  the  cranial  vault.  Eye  signs,  in  the 
form  of  proptosis  of  the  globe,  subconjunctival  hemorrhage,  ecchymotic  areas 
of  the  globe  and  hemorrhage  into  the  intra-orbital  soft  tissues,  were  found 
associated  with  all  cases  of  orbital  fracture. 
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The  pressure- time  histories  in  which  animals  did  or  did  not  sustain 
orbital  fractures  are  illustrated  along  with  a  tabulation  of  the  corresponding 
pressure-time  parameters.  The  data  indicate  that  orbital  fractures  (caused 
by  the  eyeball  and  other  Intra-orbltal  tissues  hydraulically  transmitting  the 
pressure- load  to  the  walls  of  the  orbit  more  rapidly  than  counter  pressure 
developed  in  the  air-containing  areas  bordering  the  orbit)  occurred  at  maximal 
pressures  Above  140  psi  provided  they  reached  a  peak  in  less  than  30  msec. 

The  incidence  of  "blow-out"  fractures  is  discussed  along  with  the  signif¬ 
icance  of  this  lesion  in  relation  to  other  blast-produced  injuries. 
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Rlchou,  M.J.  1936  LA  RESISTANCE  HUMAINE  X  LA  VITESSE  (Human  Resistance  to 
Speed) 

Ailes  (Paris)  16(760):  7 
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Richter,  H.  1940  PHYSIOLOGISCHE  BETRACHTUNGEN  UEBER  DAS  SITZKATAPULTIEREN 
(Physiological  Analysis  of  the  Effects  of  Catapulting  by  an  Ejection  Seat) 
July  1940.  ASTIA  ATI  60910 


ABSTRACT:  The  physiological  effects  of  catapulting  flying  personnel  by 
means  of  an  ejection  seat  from  the  He-280  jet  fighter  were  investigated. 

The  seats  were  released  at  accelerations  of  10  and  12  g.  Possible  injuries 
are  compression  of  the  spinal  colunn,  brain  concussion,  hemostatic  effects 
and  injuries  to  the  inner  ear.  Cardiograms  were  taken  before  the  seat  was 
catapulted,  during  ejection  and  after  the  seat  was  stabilized.  In  order  to 
avoid  possible  bodily  injuries,  it  is  recommended  that  the  catapult  of  the 
ejection  seat  be  made  with  the  pilot  in  a  prone  position,  in  which  accelera¬ 
tions  up  to  16  g  can  be  endured  without  ill  effects. 
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Richter,  H.  1940  SCHUSSVERBUCHE  MIT  DEM  KATAPULTSITZ 
(Ejection  Seat  Test)  Oct.  IZUO.  ASTIA  ATI  51210 


ABSTRACT:  An  evaluation  was  made  of  ejection  tests  with  a  German  Heinkel 
catapultseat ,  and  the  method  is  given  for  determining  the  piston  pressure, 
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friction,  acceleration  and  velocity.  Graphical  data  represent  ejection 
altitudes  dependent  on  the  piston  pressure  and  the  nmximum  accelerations 
acting  on  the  catapult  seat.  At  a  known  weight  of  the  occupied  catapult 
seat  and  Che  minimum  ejection  height  expected,  the  minimum  piston  pressure 
and  the  acceleration  acting  on  the  body  can  be  determined. 
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Richter,  H.,  tr.  J.B.  Bateman  1945  EJECTION  EXPERIMENTS  WITH  THE 

CATAPULT  SEAT  (Ernst  Heinkel  Flugzeugwerke  (Seestadt  Rostock)  Research 
Division)  V.B.  3009,  Appendix  2,  Pages  A-17138  to  A-17155,  7  Nov.  1940. 
Translated  as  Appendix  9  to  Lovelace,  W.R.,  E.J.  Baldes,  A  V.J.  Wulff, 
The  Ejection  Seat  for  Emergency  Escape  from  High-Speed  Aircraft 
ASTLA  ATI  7245 


ABSTRACT:  Following  upon  the  ejection  experiments  with  sandbags,  ejections 

of  human  subjects  were  undertaken  with  the  cooperation  of  Professor  Wacholder 
of  the  Physiological  Institute,  University  of  Rostock,  and  his  assistant. 
Doctor  Aeffner.  We  made  two  experiments  with  Mr.  Voss(VSA)  and  Mr  Wegner 
(Statik);  both  subjects  were  ejected,  the  first  at  12  and  the  second  at  10  g. 
In  each  case  electrocardiograms  were  recorded  with  electrodes  on  the  right 
and  left  wrists.  The  procedure  was  first  to  record  the  heart  beat  before 
ejection,  then  during  ejection,  and  finally  once  again  some  time  after  the 
completion  of  the  ejection.  The  electro -cardiograms  obtained  are  recorded  in 
Figure  5.  Here,  having  discussed  the  matter  with  Professor  Macholder,  I 
wish  to  bring  together  a  statement  of  all  the  processes  which  might  cause 
injuries  of  any  kind  to  experimental  subjects  in  this  work:  1)  Compression 
fractures  of  the  spinal  column;  2)  Cone  ussion  of  the  central  nervous 
system,  especially  with  contrecoup  symptoms  of  the  type  seen  in  concussion 
of  the  brain,  3)  Hemostatic  effects;  4)  Distarbances  in  the  inner  ear 
(labyrinth) 
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Richter,  H.,  tr.  J.B.  Bateman  1945  CATAPULT  SEAT  He  280 

(Ernst  Heinkel  Flugzeugwerke  G.m.b.H.,  Seestadt  Rostock,  Research 
Division)  V.B.  3009,  Pages  A-17156  to  A-17186,  21  Oct.  1940. 

Translated  as  Appendix  8  to  Lovelace,  W.R.,  E.J.  Baldes,  &  V.J.  Wulff, 
The  Ejection  Seat  for  Emergency  Escape  from  High-Speed  Aircraft 
ASTLA  ATI  No.  7245 


ABSTRACT:  The  investigation  dealt  with  the  following  subjects:  1)  Testing 
of  the  catapult  cylinder  (drawing  No.  280.101-25)  2)  Tests  on  rapid  opening 
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v«lve,  drawing  No.  280.101-26.  3)  Teats  on  cotnpreaaed  air  cylinder  with 

reservoir  attachment,  Drawing  No.  280.101-14.  4)  Experiments  on  ejection  of 

sand  bags  from  mockup  He  280  (high  speed  moving  pictures  and  indicator  dia¬ 
grams)  5)  Seat  ejections  with  human  subjects  on  the  inclined  track  (high 
speed  moving  pictures  and  indicator  diagrams)  together  with  various  types  of 
measurement  of  acceleration  and  electrocardiograms).  (Author) 
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Richter,  H.  1949  PHYSIOLOGICAL  ANALYSIS  OF  THE  EFFECTS  OF  CATAPULTING 
BY  AN  EJECTION  SEAT.  24  Aug.  1949.  ASTIA  ATI  60-910 


ABSTRACT:  The  ejection  seat  of  the  He-2.80  Jet  fighter  jsb  used  to  study  the 
effects  of  catapulting  (acceleration)  on  the  human  body.  Heart  cardiograms 
were  taken  before  the  seat  was  catapulted,  during  its  release,  and  after  it 
was  stabilized.  The  seats  were  released  at  accelerations  of  10  and  12  g. 

The  effects  of  these  accelerations  could  have  the  following  injurious  results: 
compression  of  the  spinal  column;  concussion  of  the  central  nerve  system  with 
contrecoup  symptoms,  as  observed  in  the  case  of  brain  concussion;  hemostatic 
effects  and  injury  to  the  inner  ear.  To  avoid  possible  injuries  to  the  body 
it  was  recommended  that  catapult  with  an  ejection  seat  be  executed  from  a 
prone  position.  In  which  accelerations  to  16  g  can  be  endured  without  ill 
effects. 
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Richter,  Albert  P.  1960  THE  RESPONSE  OP  A  TWO-DEGREE-OF-FREEDCM  UNDAMPED 
SYSTEM  SUBJECTED  TO  IMPULSIVE  LOADING.  (Structural  Mechanics  Research 
Lab.,  The  University  of  Texas) 
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Ricks,  Luin  Blunt  1961  A  FEASIBILITY  STUDY  OF  A  MAGNETO -HYDRODYNAMIC 

CENTRIFUGE .  (Master's  Thesis,  Air  Force  Inst,  of  Tech.,  Wright -Patterson 
AFB,  Ohio)  Rept.  No.  GE/EE/61-15;  ASTIA  AD-269  423;  Aug.  1961 

ABSTRACT:  A  study  was  made  of  the  magneto -hydrodynamic  centrifuge,  a  direct - 
current  motor  with  a  mercury  armature.  Centrifuging  action  is  derived  from  the 
rotating  mercury  which,  at  sufficient  speeds,  assumes  the  shape  of  a  hollow  ring. 

A  development  prototype  is  designed  and  tested  to  determine  the  feasibility  of 
such  a  centrifuge.  Results  were  promising  and  indicated  that  the  basic  operational 
principle  is  sound  and  feasible.  A  paddle  wheel  was  rotated  at  2000  rpm  by  a 
rotiting  ring  of  mercury  at  an  estimated  mercury  input  power  of  5  watts. 

(AUTHOR) 
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Riddell,  F.R.  and  R.W.  Detra  1959  RETURNING  ALIVE  FROM  SPACE. 

(Avco  Mfg.  Corp.,  Avco  Research  Lab.,  Everett,  Majs.) 


ABSTRACT:  The  paper  discusses  three  problems  of  re-entry:  deceleration,  heat, 
and  terminal  landing  conditions.  Hypersonic  gliders  and  pure  drag  re¬ 

entry  vehicles  are  compared.  The  drag  vehicle  has  inherent  advantages  over 
the  hypersonic  glider  which  are  usually  not  generally  observed. 
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Riddell,  Frederick  R.  and  Howard  B.  Winkler  1961  METEORITES  AND  RE-ENTRY 
OF  SPACE  VEHICLES  AT  METEOR  VELOCITIES 
(Paper,  National  ARS-ISA  Joint  Meeting,  June  13-16,  1961) 


ABSTRACT:  In  the  exploration  of  the  solar  system,  it  will  soon  he  of 

interest  to  recover  instrumented  probes,  which,  if  they  are  not  decelerated 
in  some  fashion  in  space,  will  approach  Earth  at  velocities  as  high  as 
140,000  fps .  The  possibility  of  decelerating  such  a  recovery  vehicle  by 
atmospheric  braking  is  examined.  Since  this  velocity  is  well  into  the 
meteor  range,  data  on  meteorites  are  used  to  orient  the  analysis.  Meteorites 
are  known  to  cover  a  wide  range  of  sizes  from  a  few  microns  to  hundreds  of 
feet  in  diametet.  There  is  evidence,  furthermore,  that,  in  the  intermediate- 
size  range  from  a  few  inches  to  a  foot  or  two  in  diameter,  only  objects 
in  the  lower  meteor  velocity  range  survive.  Rational  designs  of  recoverable 
deep-space  probes  are  of  this  intermediate  size.  Analysis  is  performed 
which  shows  that,  whereas  very  small  and  very  large  objects  may  survive 
throughout  the  meteor  velocity  range,  there  may  well  be  an  upper  limit  to 
re-entry  velocity  of  about  50,000  to  60,000  fps  for  objects  of  intermediate 
size.  The  reason  for  this  upper  limit  appears  to  be  that,  at  meteor  velocities 
the  dominant  mechanism  of  heat  transmission  is  radiation.  This  provides  a 
much  more  effective  route  for  the  transfer  of  energy  than  the  convective 
heat  transfer  processes  associated  with  lower  entry  velocities. 
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Riddell,  Frederick  L.  &  Howard  B.  Winkler  1962  METEORITES  AND  RE-ENTRY  OF 
SPACE  VEHICLES  AT  METEOR  VELOCITIES 
ARS  Journal.  2(10):  1523-1530 

ABSTRACT:  In  the  exploration  of  the  solar  system,  it  will  soon  be  o/  interest 
to  recover  instrumented  probes,  which,  if  they  arc  not  decelerated  in  some 


faahiiTi  in  sp.«cf,  will  dpj.roach  R-irth  a'  ..  .»■  l-'w  .(;■  i  i  ;  . 

The  possibility  of  deco  1  cr  .1 1  in>^  such  a  t.  Mclo  by  a  i  r.c  s  pin- r  i  c  br.ii' lo  ■ 

Is  exarinod.  Since  this  velocity  is  well  .  tVio  meteor  ranp.o,  data  on  ircti  lit 
are  os'-d  ro  orient  the  analysis.  Meteorites  are  known  to  cover  a  vide  ranjv  .0: 
sizes  from  a  few  microns  to  hundreds  of  feet  in  diameter.  Tl.ere  is  evidence, 
furthermore,  that,  in  the  intermediate-size  range  from  a  few  incher.  to  a  foot:  or 
two  in  dianieter,  only  objects  in  the  lower  meteor  velocity  range  survive.  Ration 
designs  o£  recoverable  deep-space  probes  are  of  this  intermediate  eize.  Anaiysl 
is  performed  whichshovs  that,  whereas  very  small  and  very  large  objects  may 
survi\-e  throughout  the  meteor  velocity  range,  there  may  well  be  an  upper  limit 
to  re-entry  velocity  of  about  50,000  to  60,000  fps  for  objects  of  intermediate 
size.  The  reason  for  this  upper  limit  appears  to  be  that,  at  meteor  velocities, 
the  dominant  mechanism  of  heat  transmission  Is  radiation.  This  provides  a  itiuch 
more  fffective  route  for  the  transfer  of  energy  than  the  convective  heat  transfer 
processes  associated  with  lower  entry  velocities. 


A, 203 

Rigal,  R.  D.,  F.  W.  Lovell  6  F.  M.  Townsend.  I960  PATHOLOGIC  FINDINGS 
IN  THE  CARDIOVASCUUR  SYSTEMS  OF  MILITARY  FLYING  PERSONNEL.  The 
Amer lean  Journal  jiX.  Card io locv  6(l);19-25  July  1960. 

ABSTRACT;  In  a  group  of  supposedly  healthy  young  fliers,  there  is  a 
significant  percentage  who  nave  moderate  or  marked  atherosclerosis  of 
the  coronary  arteries.  However,  in  these  pilots  there  is  very  little 
arteriosclerosis  in  the  aorta,  renal  arcuate  arteries,  and  small 
arteries  of  ihe  periadrenal  fat  and  the  pancreas.  The  same  observations 
are  essentially  true  of  a  similar  group  of  non-flying  military  personnel. 
This  suggests  that  in  young  men  free  of  clinical  evidence  of  disease, 
coronary  artery  atherosclerosis  may  develop  at  a  more  rapid  rate  than 
in  vessels  of  other  organs.  Pliers  and  non-fliers  it.  the  present 
study  were  not  basically  comparable  because  of  age  and  other  differences. 
However,  the  incidence  of  tnoJerate  and  marked  coronary  artery  sclerosis 
was  found  to  be  approximately  equal  in  both  groups,  regardless  of  age. 

In  implicating  marked  coronary  artery  disease  as  a  causative  factor  in 
an  otherwise  unexplained  aircraft  accident,  extreme  caution  must  be  used. 
The  finding  of  severe  narrowing  of  the  lumen  of  the  coronary  arteries 
must  be  considered  in  the  light  of  information  gained  from  the 
investigation  of  oiechanical  factors  and  from  reports  of  the  details 
of  the  accident. 


Itley,  M.  B.,  and  B«rn.irdinl,  A.  T.  '959  ANIMAL  AND  HUMAN  iTJDlES  Of 
THE  EFFErrS  OF  LC^i -FREQUENCY  OSCILLATION  COMBINED  WITH  TRANG’.'EaSK 
ACCELERATION  (Wright  Air  Development  Center,  Aero  Medical  Lab., 
Wr.ght-Pai  teraon  AFB,  Ohio)  UADC  IN  59-92,  March  1959.  ASTU  AD 
227  503. 

ABSTRACT:  Animal  and  htnaan  endurance  la  reported  to  low-frequency 
oaclllatlon  combined  with  acceleration  having  a  resultant  force  acting 
In  the  back-to-ches t  direction.  No  significant  suggestion  of  trauma 
was  found  In  animals  subjected  to  a  maximum  osc il latlon-g  pattern  of 
2.8  cycles  per  second  through  a  36°  arc  in  a  12  g  field.  In  huaiana, 
there  was  no  Identifiable  endpoint  when  they  were  subjected  to  a 
■axlantm  osclllatlon-g  pattern  of  0.7  cycle  per  second  thrmtgh  a  36° 
arc  In  an  8  g  field. 
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Eiley,  M.  B.,  and  Bernardlnl,  A.  T.  1959  ANIMAL  AND  HUMAN  STUDIES 

ON  THE  EFFECTS  OF  LOW-FREQUENCY  OSCILLATION  COMBINED  WITH  TRANSVE^S 
ACCELERATION  (Wright  Air  Development  Center,  Aero  Medical  Lab., 
Wright-Patterson  AFB,  Ohio)  WADC  TN  59-92,  March  1959.  ASTIA  AD 
227  503 

ABSTRACT:  Animal  and  human  endurance  is  reported  to  low-frequency 
oscillation  combined  with  acceleration  having  a  resultant  force  acting 
in  the  back-to-cheat  direction.  No  sigrjlflcant  suggestion  of  trauma 
was  found  In  anlmala  subjected  to  a  maximum  oscillation-g  pattern  of 
2.8  cycles  per  second  through  a  36°  arc  In  a  12  g  field.  In  huaiana, 
there  was  no  Identifiable  endpoint  when  they  were  subjected  to  a 
maximum  osclllatlon-g  pattern  of  0.7  cycle  per  second  through  a  36° 
arc  In  an  8  g  field. 
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Riley,  R.L. ,  S.  Pennutt,  S.  Siad,  M.  Godfrey,  T.O.  Cheng,  J.B.L.  Howell  and 
R.H.  Shepard  1959  EFFECT  OF  POSTURE  ON  PULMONARY  DFAD  SPACE  IN  MAN. 

J.  Appl.  Physiol.  14:339-344. 

ABSTRACT:  Plysiqloglc  dead  space  was  determined  in  the  supine  and  upris;ht 

postures  by  simul t«i*ieo"s  sampling  and  subsequent  analysla . o.f.  arterial  blood 

and  expired  gas  for  Pco2.  In  seven  normal  men  there  was  Invariably  a  higher 
dead  space  in  the  upright  than  in  the  supine  position.  The  difference  averaged 
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83  ml  and  was  statistically  significant  (S.E.  25  ul  and  P>0.01).  The  ratio  oi 
dead  space  to  tidal  voluiue  also  invariably  Increased  on  assuming  the  upright 
posture.'  Evidence  is  prefunted  for  believing  that  most  of  the  change  in  physio¬ 
logic  dead  spa'te  resulted  from  a  change  in  alveolar  dead  space.  Estimated  change 
in  the  ratio  of  alveolar  dead  space  to  alveolar  tidal  volume  suggest  that  approxi 
matcly  one  seventh  of  the  total  number  of  alveoli  became  nonperfused  on  changing 
from  the  supine  to  the  erect  posture.  These  findings  are  consistent  with  broncho 
spirometric  and  hemodynamic  evidence  that  the  apex  of  the  lung  is  virtually  non¬ 
par  fused  in  the  resting  human  subject  in  the  upright  position. 
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Rind,  Emanuel  1954  A  PHOTOGRAPHIC  METHOD  FOR  DETEKKIHING  VERTICAL 
VELOCITIES  OP  AIRCRAFT  DRIEDUTELY  PRIOR  TO  LANDIHG.  (National 
Advisory  Comittee  for  Aeronautics,  Washington, C.)  MACA  TN 
3050. 
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llppon,  T.  S.  1935  PHYSICAL  MEDICINE  AND  FLYING 
Brit.  J.  Phvt.  Med.  10:25-26. 
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Rinehart,  J.  S.  I960  STRESSES  ASSOCIATED  WITH  LUNAR  LANDI7K'^ 

J.  Brit.  Interplanet.  Soc .  17( 12) : 431-436 ,  Nov. -Dec.  1960 

ABSTRACT:  The  probable  stresses  %»htch  would  te  developed  during  lunar  impact 
landings  are  discussed  phenomenologically  and  quant  .tat ively .  For  landings 
against  rocks  in  the  velocity  range  from  a  few  honored  feet  per  second  to  a  few 
thousand  feet  per  second,  the  stress  is  proportional  to  the  first  power  of  the 
impact  velocity,  with  its  magnitude  depending  upon  the  particular  rock  struck  and 
increasing  approximately  linearly  with  shear  strength  and  with  specific  acoustic 
resistance,  but  ranging  roughly  from  6C00  Ib./in.^  at  100  ft. /sec.  to  2,000,000 
lb. /In. 2  at  6000  f t . /sec ,  In  landings  against  loose  soils  the  stress,  tmich  lower 
than  for  rock  impacts,  is  substantially  independent  of  velocity  at  low  veio..ltles,, 
but  begins  to  depend  strongly  on  the  square  of  the  velocity  as  the  velocity  is 
Increased.  The  excursions  of  a  10,000-lb.  vehicle  into  rock  and  soil  surfaces 
are  compared . 


A.  CHANCES  IN  THE  STA  rO-ACOUSTlC  APPARATU*?  OF  PILOTS. 

(Pro«Jene  rui  itatoAkuat icnom  apparata  kod  pilota. 
Volnpaanltetskl  pregled  (Beograd)).  13 : (i 1-1 2) : 536- V'B .  Nov. 
Dec.  1956.  In  Serb-.>croat  Ion .  with  Engliah  aumnary.  p  5^2. 
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Rialnger,  B.W,  1960  PILOT  ACCELERATION  /ROTEXmON  IN  THE  INTEGRATED  FLIGHT 
CAPSULE  (Chance  Vought  Aircraft,  Inc,,  Dallas,  Texas)  CVA  EOR-12843, 

21  March  1960. 


4,212 

Ritter,  0.  L.  &  S.  J.  Gerathewohl  1959  "niE  CONCEPTS  OF  WEIGHT  AND  STRESS  IN 
HUMAN  FLIGHT.  (School  of  Aviation  Hediv  ine,  Aerospace  Medical  Center 
(ATC)  Brooks  AFB,  T^xas)  Rept.  No,  58-154,  Jan.  1959 


ABSTRACT;  The  concepts  of  weight  and  stress  in  human  flight  are  considered. 

The  usage  of  terms  and  expressions  is  analyzed,  their  diverse  meanings  disen¬ 
tangled,  and  some  of  the  physical  facta  ate  presented  together  with  a  rinrple  and 
consistent  set  of  concepts  for  their  description. 
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Ro«f,  Robert  1961  SPINAL  INJURIES 

The  Lancet  14  Jan.  1961,  pp .  99-102. 
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Rob^  C.  G.  1944  SOME  EXPERIErCES  WITH  A  PARACHUTE  SURGICAL  UNIT 
J.  R.  Army  med .  Cps.  82:165-167.  1944 
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Roberts,  Kenneth  A.  1961  WE  CAN  BUILD  A  CRASH -PROOF  CAR 
SAGA,  Oct.  1961,  pp.  17-21;  91  93 

ABSTRACT:  This  article  contains  a  detailed  report  and  illustrations  of  a 

“Magic  Bumper",  seat  belt,  and  “Ensolite"  which  Profe.ssor  James  Ryan  claims 
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could  prevent  one-half  of  all  in jui lea  and  deaths  suffered  In  auto:nobile 
fcccidents  every  year.  The  "Magic  Buniper*’  absorbs  collision  nhocks  by  hydrauli.' 
device  and  would  cost  less  that  fifty  dollars  a  car  Installed.  The  seat- 
belt  adjuster  allows  passengers  complete  freedom  of  movement  but  cinches  tight 
upon  any  impact.  Unbelievable  "Ensollte"  1-inch  cujUioning,  proposed  for  padding 
inside  cars,  can  absorb  bouncing  raw  eggs  without  crac<ing  them. 
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Roberts,  W.  0.  1957  THE  ASTRONOMER'S  VIEWS, 

In  Campbell,  P.  A,,  R,  Dannenberg,  W.  0.  Roberts,  H.  Haber,  A,  S.  Crossfield, 
G.  W.  Hoover,  A.  M,  Mayo,  J,  P,  Hagen,  (,  H.  Strughold,  SPACE  TRAVEL:  A 
SYMPOSIUM,  J.  Avia.  Med.  28:484-487 
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Robertson,  A.  E.  and  P.  R.  Patianow  1962  OPTIMIZING  SPACE  PROGRAMS 
(TAPCO.  Div.  of  Thompson  Raao  Wooldridva,  Inc.  Paper,  American 
P-'rkst  Society,  17-19  July  15C2  American  Rocket  Society  Preprint 
ARS-2468-62.  , 


4,218 

Robinette,  J,  C.  1957  A  SELECTED  BIBLIOGRAPHY  CONCERNING  PHYSIOLOGICAL  FACTORS 
IN  AERO-MEDICAL  RESEARCH  AND  DEjvELOPMENT .  (Wright  Air  Development  Center, 
■Wright-Patterson  AFB,  Ohio)  ASTIA  AD-126  401;  April  1957 

ABSTRACT:  This  bibliography  has  been  prepared  to  acquaint  individuals,  interested 

in  physiological  factors  as  they  relate  to  aero-medical  research  and  development, 
with  the  scope  of  project  work  conducted  by  the  Physiology  Branch  of  the  Aero 
Medical  Laboratory,  Wright  Air  Development  Center. 

The  principal  topics  include  thermal  physiology  and  protective  garments;  toxicity 
of  materials  and  toxic  chemical  measurement;  respiratory  physiology  and  high 
altitude  protective  garments;  aircraft  visual  requirements;  nutrition  and  metabo¬ 
lism.  (CARD 
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Roblnrtte,  J.  C,,  ed .  1959  BIBLIOGRAPHY  ON  AEROMfDL'.VL  RESEARCH  WITH  ABSTRACTS 

(Wright  Air  Dev<'lt>pr<’'r' t  n(vl»ion,  Wr  I  git  i  I'.i  t  iv  i  noil  AFB,  Ohio)  Dec.  1959 

■v  '  !  i  ’  1  ■  I  "  I 

.  U' ''  »  ihVf,  bibliography  compiles  abstracts  of  Technical  Documentary  Reports 
i.u(v'  i,y  the  Aerospace  Medical  Laboratory,  Wright  Air  Development  Center,  from 
i/>/  through  1959. 

The  major  areas  comprising  the*  Laboratory's  mission  are  behavioral  sciences, 
biomedical  sciences,  and  engineering  as  related  to  human  factors  in  aircraft  desigq 
and  survival  equipment.  The  reports  documenting  the  first  two  areas  are  sub¬ 
divided  into  more  specialized  categories:  engineering  psychology,  training 
psychology,  bioacoustics,  biophysics,  and  physiology. 


4,220 

Robinson,  A.  C.,  &  A.  J.  Besonls  1958  ON  THE  PROBLEMS  OF  RE-ENTRY  INTO  THE 
EARTH'S  ATMOSPHERE.  (Wright  Air  Development  Ctr.,  Wright -Patterson  AFB, 
uhio)  WADC  TR  58  408;  ASTIA  AD-203  790;  Aug.  1958 

ABSTRACT:  Re-entry  into  the  earth's  atmosphere  has  been  studied  from  the  stand¬ 

points  of  deceleration,  heating,  and  accuracy  of  impact.  This  has  been  done  for 
re-entry  soeeds  consistent  with  return  from  near  satellite  orbits,  and  for  speeds 
consistent  with  re-entry  from  a  circum-lunar  orbit  under  several  configurations 
of  lift  and  constant  or  variable  drag  coefficient  assumptions.  Heating  considera¬ 
tions  are  based  only  on  stagnation  point  Influences.  It  is  shown  that  decelera¬ 
tion  and  peak  heating  rates  are  not  larger  than  those  occuring  in  ballistic 
missile  re-entries.  The  total  heat  input,  however,  is  much  larger  as  the  heating 
occupies  a  much  longer  time.  It  appears  that  simple,  non-lifting  re-entry  will  be 
feasible  from  satellite  orbits.  The  lunar  re-entry,  on  the  other  hand,  presents 
a  severe  total  heat  problem  and  accuracy  requirements  are  such  that  some  lift  or 
other  control  will  probably  be  required. 
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Robinson,  A.  C.  1958  ON  THE  PROBLEMS  OF  RE-ENTRY  INTO  THE  EARTH’S  ATMOSPHERE. 
In  Robinson,  A.  C.,  &  A.  J.  Besonls,  eds . ,  Advances  in  Astronautical  Sciences 
(Proceedings  AAS  Western  Regional  Meeting,  August  1958)  (New  York:  Plenum, 
1958)  3:33-1  -  33-24 

ABSTRACT;  Re-entry  into  the  earth’s  atmosphere  has  been  studied  from  the  stand¬ 
points  of  deceleration,  heating,  and  accuracy.  This  has  been  done  for  re-entry 
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speeds  ranging  from  those  consistent  with  re-entry  from  a  near  satellite  orbit 
to  those  consistent  with  a  circuralunar  vehicle.  It  is  shown  that  deceleration 
and  peak  heating  rates  present  no  major  difficulty,  being  no  larger  than  those 
occurring  in  ballistic  missile  re-entries.  The  total  heat  input,  however,  is 
much  larger  than  for  ballistic  missiles,  as  the  heating  occupies  a  much  longer 
time.  It  appears  that  a  simple  ballistic  re-entry  will  be  feasible  from  satellite 
orbits.  The  lunar  re-entry,  however,  presents  a  severe  total  heat  problem,  and 
accuracy  requirements  are  such  that  sume  lift  or  other  control  will  probably  be 
required . 
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Robinson,  A.C.,  and  C.R.  Poll  1961  DEVELOPMENT  OF  NORMALIZED  SIX-DEGREE -OF 
FREEDOM  EQUATIONS  FOR  ANAIX)G  SIMITLATION  OF  ATMOSPHERIC  RE-ENTRY  (Synthesis 
and  Analysis  Division,  Directorate  of  Systems  Dynamic  Analysis,  Aeronautical 
Systems  Division,  Wr igh t-Pat teraon  AFB,  Ohio)Task  No.  70958,  ASD  TR  61-448, 
November  1961,  AD  270465 

ABSTRACT:  This  report  has  developed  the  six-degree-of-freedom  equations  for  a 
rigid  body  re-entering  the  earth’s  atmosphere  and  has  pormalirod  the®®  equations 
to  aid  in  their  systematic  study.  Their  solution  by  means  of  both  analog  and 
digital  computers  has  been  demonstrated.  The  results  for  specific  re-entry  condi¬ 
tions  are  shown  together  with  an  analysis  of  the  errors  in  impact  position  due  to 
re-entry  perturbation  sources.  For  the  case  of  proper  time  scaling,  the  results 
of  analog  and  digital  computers  compare  quite  favorably. 
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-n,  F.  R.,  R.  L.  Hamlin,  W.  M.  Wolff,  &  R.  R,  Cermann  1962  RESPONSE  OF 
THE  RHESUS  MONKEY  TO  LATERAL  IMPACT.  (Paper,  33rd  Annual  Meeting  of  the 
Aerospace  Medical  Assoc.,  9-12  April  1962,  Atlantic  City,  N.  J.) 


ABSTRACT;  The  physiological  response  of  the  Rhesus  monkey  to  abrupt  negative 
acceleration  (deceleration)  is  reported.  Eight  animals  received  a  series  of  pro¬ 
gressively  higher  impact  loss  in  the  Y  axis  up  to  75  g  over  a  six-month  period 
with  use  of  the  Vertical  Deceleration  Tower.  Accelerations  on  the  head,  chest 
and  hip  of  the  animal  were  recorded  simultaneously  with  the  acceleration  on  the 
cart  from  which  rise  time,  velocity  and  displacement  were  computed  and  recorded. 
Three  orthogonal  electrocardiograms  and  respiration  rates  were  recorded.  Radio¬ 
graphs  were  taken  before  and  after  the  impacts.  Routine  hematological  examina¬ 
tions  were  performed  in  addition  to  serum  transaminase  determinations.  Changes 
in  the  EGG  and  respiration  will  be  presented  as  well  as  changes  of  position  of  the 
heart  as  seen  on  radiographs.  Hemograms  and  serum  transaminase  results  will  also 
be  discussed.  ^Aerospace  Medicine  33(3):350,  March  1962) 
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Robinson,  F.  R.,  R.  T-.  Hamlin,  W.  M.  Wolff  &  R.  R.Coermann  1963  RESPONSE 
OF  THE  RHESUS  MONKEY  W  LATERAL  EtTACT. 

Aerospace  Med.  34(l);56-62,  Jan.  1963. 

SUMMARY:  These  experiments  provide  information  regarding  the  physiological  and 
mechanical  response  of  well  protected  animate  systems  subjected  to  lateral 
impacts. 

Rhesus  monkeys  were  subjected  to  11  laterally  applied  impacts  c^er  a  6  month 
period.  The  impacts  ranged  from  5  to  75  g  with  pulse  durations  of  70  to  27 
milliseconds,  respectively.  Marked  resonances  of  the  head  and  hip  occurred  in 
the  30  millisecond  pulse  duration  range.  There  appeared  to  be  a  resonance  of 
the  chest  in  the  60  millisecond  range  and  either  another  resonance  or  the  shifted 
resonance  in  the  30  millisecond  range.  The  most  important  biological  effect 
of  the  impacts  was  the  response  of  the  heart  in  the  form  of  conduction  abnormali¬ 
ties.  The  maximum  response  occurred  immediately  after  the  55  g  impacts.  There 
were  twice  the  number  of  abnormalities  recorded  from  left  lateral  impacts  as 
compared  to  right  lateral  impacts. 

Radiographs  showed  no  skeletal  fractures.  Movement  and/or  dilatation  of  the 
heart  was  evident  on  the  side  receiving  the  impact.  RoTitine  hemogram  and  serum 

glutamic-oxalacetic  transaminase  values  showed  no  change  due  to  the  impacts. 

Protection  provided  by  the  individually  fitted  body  molds  is  discussed,  parti¬ 
cularly  with  reference  to  the  heart. 
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Robinson,  J.  E.,  et  al .  1960  FLIGHT  TESTS  -  TOO  MANY  VARIABLES? 

(13th  Annual  International  Air  Safety  Seminar,  Chandler,  Arizona)  Nov.  1960 
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Roche,  C.A.  1960  OF  MEN,  MEDICINE  AND  MILITARY  PARACHUTING. 

Mil it.  Med.  125:615-6,  September  I960 
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Roegner,  H.  F.  &  J.  Carroll  1960  CRASH  INJURY  INVESTIGATION:  U,  S.  ARMY 
HU-IA  BELL  IROQUOIS  HELICOPTER  ACCIDENT,  FORT  CARSON,  COLORADO,  9  JUNE  1960. 
(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  AvCIR  12-PR-122, 

TREC  Tech.  Rept.  60-72,  Decembet  1960. 


SUMMARY:  This  investigation  revealed  that  the  injuries  experienced  by  the 
occupants  resulted  from  vertical  deceleration,  failure  of  the  troop  seat,  and 
failure  of  the  transmission  support,  permitting  displacement  of  the  trans¬ 
mission  ihto  the  cabin  of  the  aircraft  through  the  rear  bulkhead.  The  side 
and  the  rear  roof  support  members  failed  in  this  accident  in  a  manner  aloost 
identical  to  failures  of  these  parts  experienced  in  other  HU-IA  helicopter  acci¬ 
dents.  The  accident  also  revealed  the  excellent,  energy  absorption  characteris¬ 
tics  of  the  skid  landing  gear  and  the  crew  seat  cushion. 
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Roegner,  H.  F.  1960  CRASH  INJURY  EVALUATION:  SUMMARY  EVALUATION  OP 
U.  S.  ARMY  HU-IA  BELL  IROQUOIS  HEIICOPTER.  (Aviation  Crash  Injury 
Research,  Phoenix,  Arizona)  AvCIR  15-PR-126,  TREC  Tech.  Rept.  No.  60-73, 
December  30,  1960 

ABSTRACT:  This  report  reviews  and  discusses  findings,  conclusions,  and 
recommendations  forthcoming  from  the  three  evaluations  and  the  five  accl4ent 
investigations.  The  purpose  of  the  evaluations  and  investigations  is  to: 

(1)  Evaluate  the  over-all  crashworthiness  of  the  basic  aircraft  structure;, 

(2)  Draw  attention  to  all  features  which  could  either  lead  to  or  prevent 
unnecessary  exposure  of  crew  members  and  passengers  to  serious  or  fatal  injury 
in  accidents  where  crash  forces  are  within  survivoKie  limits;  (3)  Hake 
recommendations  for  remedial  action  in  areas  where  deficiencies  exist  or  are 
believed  to  exist  in  order  to  Improve  the  crash  safety  aspects  of  the  aircraft; 
and  (4)  Note  the  existence  of  effective  crash  safety  features. 
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Roegner,  H.  F. ,  G.  J.  Walhout  &  J.  D.  Dav?nport  1961  CRASH  INJURY 
INVESTIGATION:  U.  S.  ARMY  G-91  RECONNAISSANCE  JET  FIGHTER  ACCIDENT, 

FORT  RUCKER,  ALARVMA,  1  FEBRUARY  1961.  (Aviation  Crash  Injury  Research, 
Phoenix,  Arizona)  AvCIR  61-2,  TREC  Tech.  Rtpt,  61-91,  July  1961 


ABSTRACT:  Report  is  made  of  crash  Injury  Investigation  involving  a  U.S.  Army 

G-91  aircraft  to  determine  cause  of  fatality.  Wreckage  was  examined  at  crash 
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site,  photographs  obtained,  and  reconstruction  of  the  approximate  kinematics 
of  the  crash  sequence  made.  It  was  concluded  that  the  fatal  injury  was  caused 
by  a  blow  to  the  head  and  recommended  that  the  ejection  se  *•,  since  it  is 
designed  to  provide  safe  escape  at  all  altitudes  and  speeds,  be  utilized  as  an 
escape  device  in  lieu  of  "riding  the  aircraft  in"  in  a  crash  landing,  with  the 
exception,  possibly,  of  crash  landing  on  a  well  prepared  surface  or  runway. 
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*oger,  L.  1945  BUST  INJURY  OP  TBZ  BRAIN  Med.  J.  Australia  2:209-210 
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Rogers,  T.  A.,  &  H.  A.  Smedal  1961  THB  VENTIUTORY  ADVANTAGE  OF  BACK¬ 
WARD  TRANSVERSE  ACCELERATION.  (Paper,  32nd  Annual  Meeting  of  the 
Aerospace  Medical  Association,  Palmer  House,  Chicago ,  ,  1 1 1 inois , 

April  24-27,  1961)  Aerospace  Med.  32(3):245,  Mari h  1961. 

ABSTRACT:  Test  pilots  have  reported  less  d,  «i^*e^ted  to 

8*®fress  in  the  eyeballs  out  direfflitu  *he  in  direction. 

Six  subjects  were  exposed  to  ttii.-  .  i  •,  b  ano  3  g  N.ith  positions 
for  two  minutes,  during  which  mess  . -ments  of  tidal  >...  an.!  vital 
capacity  were  made,  using  a  wo. *.■<>«,,(, „me t er  In  a  cl,-'**^  v  livuit  in 
the  eyeballs  in  direction,  thei.  virtually  no  ,v'nat.'t<  ,  ».>rve 

at  only  4  g,  and  at  higher  g,  the  tlual  volume  «<<•  ues;  ;  ii..  •  ©f 
the  greatly  diminished  vital  capacity.  In  v  u*  »•  ^  «  j, 

•  markedly  greater  tidal  volume  ind  vital  v  a.  »  .  ai  eact,  g  level  in 

the  eyeballs  out  direction.  The  results  sn.usi)  beat  out  the 
subjective  reports  of  the  greater  ease  ut  nation  in  che  eyeballs 
out  direction. 
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Rogers.  T.  A.  and  d  A.  Smedal  1961 
BACKWARD  TRANSVERSE  ACCELFRATION 
Aarospace  Medicine  32(8) : 737-740, 


THE  VENTILATORY  ADVANTAGE 
Aug.  1961. 


OP 


ABSTRACT:  To  compare  the  effects  of 
the  spinal  axia  In  the  "eyebal la- in" 


acceleration  applied  transversely 
and  the  "eye balls -out"  directions 


to 

on 
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respiratory  function,  five  Ss  were  tested  on  the  human  centrifuge  at  four, 
six,  and  eight  g.  With  the  use  of  special  respiratory  equipment  data  were 
obtained  on  tidal  vo'ume,  inspiratory  capacity  and  expiratory  reserve  separate¬ 
ly,  and  vital  capacity.  The  ventilatory  advantage  of  the  eyeballs-out  or 
backward  position  was  discussed.  (Tufts) 
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Rogers,  T.  A.  1962  THE  PHYSIOLOGICAL  EFFECTS  0?  ACCELERATION. 
The  Scientific  American  206(2): 61-70,  Feb.  1962  , 


ABSTRACT:  Emboldened  by  the  resilierce  of  their  bodies,  men  now  submit  to  th.e 

extreme  stress  of  the  acceleration  sufficient  to  hurl  them  free  of  the  earth's 
gravitational  field.  In  the  state  of  weightlessness  thus  achieved  the  body  may 
come  under  stresses  still  more  extreme.  Within  tne  past  general ioti ,  therefore, 
the  physiological  effects  of  acceleration  have  become  the  focus  of  urgent  and 
elaborate  research  programs.  One  program  on  icceleration  studies  is  taking  place 
at  the  Naval  Air  Development  Center  in  Johnsville,  Pa.  At  the  center,  volunteers 
are  subjected  to  extreme  acceleration  in  the  largest  centrifuge  in  the  United 
States.  Using  this  centrifuge,  scientists  study  the  physiological  effects  of 
various  positions  during  acceleration.  The  centrifuge  has  also  been  used  a 
eieat  deal  for  experimenting  with  the  effects  of  weightlessness.  Investigators 
are  concerned  that  the  reflexes  controlling  the  circulation  might  deteriorate 
under  veightlessness .  In  the  first  place,  long  periods  at  zero  G  might  be  expect¬ 
ed  to  depress  the  response  of  the  pressure  receptors  in  the  circulatory  system. 

The  second  factor  to  be  considered  is  that  of  blood-volume  cl  iges.  Finally,  it 
is  possible  that  prolonged  exposure  to  zero  G  may  affect  the  sensitivity  of  the 
pressure-receptor  cells  themselves.  (CARI) 
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Roggeveen,  L.  J.,  &  P.  Nijhoff  1956  THE  NORMAL  AND  PATHOLOGICAL  THRESHOLD  OF 
THE  PERCEPTION  OF  ANGULAR  ACCELERATIONS  FOR  THE  OPTOGYRAL  ILLUSION  AND  THE 
TURNING  SENSATION.  Acta  oto- iHryngologica  (Stockholtr)  46(6):  .533-541 , 

Nov . -Dec  .  1956 

ABSTRACT:  Threshold  determin.at  ions  on  the  vestibular  organ  were  made  in  fifteen  a 

subjects  using  a  turning  chair.  Two  criteria  were  used:  (1)  perception  of  a  turn¬ 
ing  movement  without  further  aids  and  (2)  the  optogyral  illusion  (caloric  or  rota- 
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tory  stlnKilation  applied  with  the  visible  surroundings  reduced  to  a  small 
luminous  spot  in  a  fixed  position  In  relation  to  the  subject  and  at  a  distance  of 
1  m.  from  his  eyes).  A  reduction  of  the  effect  of  fancied  impressions  was  brought 
about  by  the  administration  of  blank  stimuli  (no  acceleration  after  the  warning 
signal).  A  significant  difference  was  found  between  sensitivity  as  expressed  by 
the  turning  sensation  and  sensation  expressed  by  the  turning  sensation  and  sensa¬ 
tion  expressed  by  the  optogyral  illusion,  the  latter  being  more  sensitive.  In 
most  pathological  cases  a  still  larger  difference  was  found.  ,  (AUTHOR) 
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Rohles,  F.  H.,  Jr.,  H.  H.  Reynolds,  et  al,  1961  A  LADORATORY  MODEL 
FOR  A  FOLUTEEN  DAY  OMITAL  FLIGHT  WITH  A  CHIMPANZEE.  (AF  Missile 
Development  Center,  H^Lloman  AFB,  New  Mexico)  Report  No.  AFMDC  TR  61-33, 
October  1961.  ASTLA  Do>.  N..  AD- 268  4C8. 


ABSTRACT:  A  young  male  chimpanzee  was  restrained  on  a  plastic  couch  and 
isolated  from  the  usual  laboratory  distractions  for  14  days.  Assuming  a 
90  minute  orbit,  the  subject  performed  a  complex  psychomotor  task  for  approx¬ 
imately  nine  hours  each  day  and  received  all  of  his  food  and  water  as  re¬ 
wards  for  his  performance.  Skin  temperature,  pulse,  and  respiration  were 
monitored  throughout  the  test  and  urine  and  feces  were  collected  outside 
the  isolation  cubicle  and  measured.  The  subject  lost  no  weight  for  the 
test  period  and  recovery  was  rapid.  (Author) 
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Rohles,  F.H.,  Jr.,  H.H.  Reynolds,  &  M.E.  Grunzke  1962  A  PERFORMANCE  SCHEDULE 
FOR  EXTENDED  SPAC’='  FLIGHT  WITH  THE  CHIMPANZEE 
Ueromedical  Research  Laboratory,  Holloman  AFB,  New  Mexico)  AKL-TDR-62-14; 
Project  6893  July  1962.  ASTIA  AD  278  546 


APSTRACT:  This  report  describes  a  schedule  designed  for  measuring  animal  perfor¬ 
mance  during  space  flight  which  is  oriented  toward  sampling  simple  motor  behavior 
and  visual  and  auditory  monitoring,  as  well  as  requiring  performance  for  food 
and  water.  Employment  of  this  schedule  should  facilitate  the  animal  to  human 
extra,x)lation. 
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Rohles,  F.H.,  M.E.  Gruntke  &  H.H.  Reynolds  1962  A  DETAILED  ACCOUNT  OF 

CHIMPANZEE  PERFORMANCE  DURING  THE  BALLISTIC  AND  ORBITAL  PROJECT  MERCURY 
FLIGHTS 

^571sC  Aeromedlcal  Research  Lab.,  Holloman  AFB,  N.  Mex.)  ARL  TDR  62-15; 

Proj.  6893.  ASTIA  AD  282  687 

ABSTRACT;  The  insults  of  prolonged  periods  without  sleep,  the  suturing  of  the 
physiological  sensors,  and  the  long  period  of  restraint  before  launch,  did  not 
affect  performance  during  flight;  this  also  appeared  true  of  the  prolonged 
breathing  of  100  per  cent  oxygen  under  reduced  atmospheric  pressures  for  the  time 
periods  of  these  flights.  The  noise  and  vibration  accompanying  launch  did  not 
affect  performance  during  flight.  Accelerations  accompanying  launch  and  re-entry 
In  excess  of  7  C's  had  an  Immediate  effect  upon  performance;  however,  recovery 
to  a  prelaunch  level  appeared  to  be  rapid.  Adaptation  to  weightlessness  took 
place  during  the  long  exposures  to  the  weightless  state,  and  re-entry  accelera¬ 
tions  did  not  have  as  severe  effect  upon  performance  as  during  the  shorter  flight. 
Eating  and  drinking  were  accomplished  during  weightlessness  without  difficulty. 

The  visual  processes,  as  measured,  were  unaffected  by  the  rigors  of  space  flight; 
this  was  also  true  of  temporal  response  processes  as  well  as  continuous  and 
discrete  motor  behavior.  The  pellet  and  water  dispensers  functioned  properly 
during  weightlessness.  The  chlmpaneee  appears  to  be  a  highly  reliable  subject 
for  future  space  flights.  (Author) 
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Rolle,  S.D.  1952  INTERTRETATION  OF  PRESSURE-TIME  RECORDS  IN  TESTS  OF 
CATAPULTIC  DEVICES.  (Pitman-Dunn  laboratories  Department,  Frankford 
Arsenal)  Memorandum  Report  MR-516,  ASTIA  ATI-166379,  1  May  1952 

ABSTRACT:  Ballistic  performance  of  aatapultlc  devices  is  evaluated  on  the 

basis  of  separation  velocity,  thrust,  maximum  acceleration,  maximum  rate  of 
change  of  acceleration,  and  ignition  delay.  The  methods  and  techniques  of 
evaluating  these  data  from  pressure-time  records  are  described  to  promote 
uniform  interpretation  of  such  records  and  to  Insure  compliance  with 
specification  requirements.  Typical  pressure-time  traces  are  shown  to  illus¬ 
trate  the  methods  of  interpretation. 
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Roman,  A.  1959  LIST  OF  REFERENCES  ON  PACKAGES,  WITH  SPECIAL  REFERENCE 
TO  SHOCKS  AND  VIBRATIONS  APPLIED  TO  PACKAGES  WHILE  IN  TRANSIT 
(Royal  Aircraft  Establishment  (Gt.  Brit.)  Library  bibliography 
no.  160,  ASTU  AD-93761 

Revised  edition,  June  1961,  ASTIA  AD  226  657L 
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RoiMn,  J.A.  and  J.R.  Prlne  19S8  THE  SEMI-RIGID  ENVELOPE  AS  A  MEANS  OF 
PROTECTION  FROM  IMPACT -PRELIMINARY  TESTS  ON  RABBITS, 

(USAF  Aero  Med.  Lab.,  UrlghC-Patteraon  AFB,  Ohio)  Xechn,  Report  38-123, 
April  1958 
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Rooan,  J.  ,  l.R.  Coermann,  &G.  Zlengenruecker  1958  VIBRATION,  BUFFETING 
AND  IMPACT  RESEARCH.  (Paper,  First  Post-Satellite  Meeting  of  the  Aero- 
Medical  Association,  Statler  Hotel,  Washington,  D.C.  March  24-26,  1958) 


ABSTRACT:  A  "vertical  accelerator"  which  simulates  the  dynamic  loads  expected 
of  future  aircraft  was  developed  In  order  to  ".tudy  the  effectiveness  of  devices 
for  protection  against  vibration,  buffeting,  and  Impact.  Experimentation  re¬ 
vealed  several  mechanisms  productive  of  Injury  In  severe  vibration  of  buffeting, 
and  Indicated  th^t  viiiratlon  and  Impact  protection  are  Intimately  related  and 
possible  by  simple  means.  It  was  slK^wn  that  by  simplification  of  mathematical 
models  of  organ  systems,  present  knowledge  of  vibration  physics  may  be  directly 
applied  to  the  development  of  protective  equlpsient. 
to.*  Aviation  Med..  29(3)  :248,  March  1958) 
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Roman,  JJA.,  R.  Coermann  &  G. 
ANP  IMPACT  RESEARCH.  J. 
Se^  al  so  WADC  TR  58107 


Zlegenruecker 
Aviation  Med. 


1959  VIBRATION,  BUFFETING 
30(2): 118-125 


SUMMARY; 
and  prott 
describe 
chest  -abcl 
and  Inpac 
follow  c]. 


Prediction  of  the  effects  of  mechanical  forces  upon  the  human  body, 
-tlon  against  these  effects  hinges  largely  upon  our  ability  to 
body  structures  In  terms  which  are  susceptible  to  analysis.  The 
omen  system  simplified  mechanical  model.  The  behavior  In  vibration 
t  of  the  chest -abdomen  In  some  animals  and  humans  has  been  found  to 
osely  that  of  the  model. 


Formulation  of  a  successful  model  for  certain  conditions  has  proved  helpful 
In  determining  the  potential  value  for  humans  of  protective  equipment  against 
vibration,  buffeting  and  Impact,  It  may  permit  many  of  the  data  derived  from 
vlbratloh  study  of  humans  under  safe  conditions  to  be  extrapolated  to  impact 
sltxiatlohs  with  valid  results.  Testing  of  impact  protective  devices  for  humans 
may  eventually  be  acr.ompllshed  with  minimal  risk  to  the  subject. 
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Roman,  J.  A.  1961  SCHOOL  OP  AVIATION  MEDICIK2  PHYSIOLOGICAL  STUDIES  IN  HIGH 
PERPORMANCE  AIRCRAFT.  (Paper.  32nd  Annual  Heating  of  the  Aerospace  Medical 
Assoc.,  24-27  April  1961,  Chicago,  111.) 


ABSTRACT:  Vtork  at  the  School  of  Aviation  Medicine  with  high  performance  aircraft 
in  subgravity  has  yielded  physiological  data  in  statistical  quantities.  These 
show  that  cardiovascular  reaction  to  subgravity  may  be  quantitated  and  bears 
direct  relation  to  cardiovascular  behavior  at  positive  and  negative  acceleration 
values.  Representative  EGG^  respiration  and  heart  rate  data  are  presented  for 
several  conditions  of  flight  in  high  performance  aircraft,  i.  e.,  local  VPR 
flights  and  cross-country  flights,  both  VPR  and  actual  HPR,  with  weather  departure* 
and  terminal  procedures.  These  data  are  discussed  in  the  light  of  current  air 
traffic  control  problems  and  pilot  selection  policies.  Operational  problems 
attendant  to  biomedical  use  of  high  performance  aircraft  are  discussed.  Plgures 
are  given  for  the  number  of  flying  hours  per  month  to  be  expected  from  heavily 
instrumented  high  performance  aircraft.  Instrumentation  problems  are  presented 
and  some  of  the  solutions  utilized  by  the  Aerospace  Medical  Center  are  discussed. 

(Aerospace  Medicine  32(3): 244-245,  March  1961) 
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Roman,  James  A.  1962  BIOMEDICAL  MONITORING  IN-FLIGHT 

In:  (Sthool  of  Aerospace  Medicine)  Lectures  in  Aerospace  Medicine,  1962 

pp .  97-114 

ABSTRACT:  For  the  operational  situation  in  space,  biomedical  monitoring 
implies  the  automatic  gathering  of  quantitative  information  relative  to 
.ohysio logical  functioning  in  the  intact  human  or  animal  in  a  form  suitable  for 
evaluation,  recording,  or  storage.  The  justification  for  the  use  of  biomedical 
monitoring  on  space  missions  is  based  on  considerations  of  operational  safety 
and  on  the  need  to  gather  data  which  will  bear  on  the  design  of  future  space 
vehicles  and  mission  profiles.  Physiological  parameters  for  use  in  bionedical 
monitoring  must  be  chosen  in  such  manners  that  information  derived  from  them 
is  unequivocally  interpretable  as  well  as  being  descriptive  of  the  functioning 
of  important  organ  systems.  In  addition,  the  choice  of  parameters  nsjst  be 
governed  by  the  knowledge  as  to  whether  or  not  reliable  sensors  exist  with 
which  to  measure  them  or  whether  such  sensors  can  be  developed  within  the  near 
future.  The  interpretation  of  data  during  a  space  flight  will  be  affected 
by  the  environment,  diet  and  fluid  intake,  and  the  level  of  alertness  or 
•tress  during  critical  parts  of  the  mission. 
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Ron«n,  J.A.  1963  CARDIORESPIRATORY  FUNCTIONING  IN-FLIGHT. 
Aerospace  Hfedtclne.  34(4):  322-336,  April  1963 


ABSTRACT;  Systolic  and  diastolic  blood  pressures  on  three  pilots  in-flight 
in  high  performance  single  engine  jet  aircraft  in  the  course  of  cross-country 
flights  were  aLcr<'e  clinical  norms,  in  the  absence  of  linear  acceleration  other 
than  1  G  or  Hypoxia. 

The  blood  pressures  obtained  correlates  with  the  pilot's  estimate  of  the  diffi¬ 
culty  of  the  task  at  hand. 

High  blood  pressures  are  frequently  seen  in  the  face  of  normal  or  near  normal 
pulse  and  respiratory  rates. 

Heart  rate,  respiratory  rate  and  blood  pressure  responses  were  highly  repro¬ 
ducible  in  similar  in-flight  situations  in  the  same  individual. 

Evaluation  of  in-flight  heart  rate  response  of  a  subject  has  meaning  only  when 
related  to  baseline  heart  rate  values  for  that  individual. 

From  the  data  available,  it  appears  that  sinus  tachycardia  is  the  most 
conanon  and  the  only  significant  ECG  finding  seen  regularly  in  the  in-flight 
situation. 
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Roatan,  J.  A.,  B.  H.  Warren  et  al.  1962  SOFC  OBSERVATIONS  ON  THE  BEHAVIOR  OF 
A  VISUAL  TARGET  AND  A  VISUAL  AFTER-IMAGE  DURING  PARABOLIC  FLIGHT  MANEUVERS 
(School  of  Aerospace  Medicine,  Brooks  Air  Force  Base,  Tex.)  SAM  TDR  62-66, 
June  1962,  ASTIA  AD-287  083.  Same  as  ASTIA  AD-290  353 


ABSTRACT:  The  apparent  displacement  of  a  real  target  and  a  visual  after-image 
were  observed  in  the  F-IOOF  aircraft  during  periods  of  weightlessness  averaging 
45  seconds.  A  real  target  appears  to  be  displaced  upward  from  center  for 
accelerations  greater  than  1  G  positive,  and  appears  to  be  displaced  downward 
for  accelerations  less  than  1  G  positive.  A  visual  after-image,  when  observed 
in  the  absence  of  a  real  target,  appears  to  be  displaced  from  center  in  a 
direction  opposite  to  that  observed  for  a  real  target.  Fixating  on  a  real 
target  (RT)  in  RT  and  the  VAi  concurrently  in  the  fashion  described  for  a  real 
target.  Differences  in  interpretation  of  results,  on  the  basis  of  the  oppo- 
.«lte  direction  of  Illusory  movements  using  real  targets  and  vif  sal  after-images, 
were  resolved.  (Author) 
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RoMn.  P.  1958  SPMI-RIGID  EMVELOPB  AS  A  MEADS  07  PROTECTION  FROM 

IMPACT  (Wright  Air  D«v«IopMoe  Center,  Wright-Pattereon  APB,  Ohio) 
VADC  TR  58-123. 


4,248 

Roman,  J.A.,  B.H.  Warren  and  A.  Grayblel  1963  THE  SENSITIVITY  TO  STDflJlA- 
TI(W  OP  THE  SEMICIRCULAR  CANALS  DURING  WEIGHTLESSNESS. 

(U.S.  Naval  School  oi  Aviation  Medicine,  Pensacola,  Fla.) 

SAM/B  TDR62  148,  Report  No.  84,  20  May  1963.  ASTIA  AD  410  982. 

ABSTRACT:  The  sensitivity  to  stimulation  of  the  semicircular  canals  during 
periods  of  weightlessness  averaging  46  seconds  was  estimated  by  timing  the 
duration  of  apparent  rotation  of  a  visual  target  and  of  the  subjects  perception 
of  rotation  after  stimulation.  Stimulation  was  acco.  iplished  by  rolling  the 
aircraft  during  periods  of  subgravity  as  well  as  dut Ing  l-G  control  maneuvers. 
Tiiae* intensity  relationships  of  the  stimulus  were  obtained  by  means  of  special¬ 
ized  Instruaientation  incorporated  into  the  experimental  subject's  crash  helmet. 
(Author). 
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Roman,  J.A.,  B.H.  Warren  and  A.  Grayblel  1963  OBSERVATION  OF  THE  ELEVATOR 
ILLUSION  DURING  SUBGRAVITY  PRECEDED  BY  NEl^ATIVE  ACCELERATIONS. 

(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 

Joint  Report  No.  83,  SAM/B  TDR62  141,  15  May  1963.  ASTIA  AD  410  734. 

ABSTRACT:  By  observing  apparent  displacements  of  a  real  target,  and  visual 
afterimages,  during  weightlessness  preceded  by  positive  or  negative  accelera¬ 
tion,  it  was  possible  to  identify  these  displacements  as  a  special  case  of  the 
elevator  illusion,  as  opposed  to  the  oculogravic  illusion.  Positive  and 
negative  linear  acceleration,  as  well  as  weightlessness,  was  obtained  for  this 
purpose  in  Jet  aircraft.  (Author) 
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Roman,  J.A.,  B.H.  Warren  &  A.  Grayblel  1963  OBSERVATION  OF  THE  ELEVATOR  ILLUSION 
DURING  SUBGRAVTTY  PRECEDED  BY  NEGATIVE  ACCELERATIONS 
USAF  School  of  Aerospace  Medicine,  Brooks  AFB,  Texas  SAM-TDR-62-141 
February  1963 


ABSTRACT:  By  observing  apparent  displacements  of  a  real  target,  and  visual 
afterimages  during  weightlessness  preceded  by  positive  or  negative  acceleration. 
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it  wa*  possible  to  identify  these  displacements  as  a  special  case  of  the 
"elevator  illusion,"  as  opposed  to  the  oculogravic  illusion.  Positive  and 
negative  linear  acceleration,  as  well  as  weightlessness,  was  obtained  for  this 
purpose  in  Jet  aircraft. 
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RoBd>a,  J.  J.  &  P,  Martin  1961  THE  PROPAGATION  OF  AIR  SHOCK  WAVSr;  C«*  A 
BIOPHYSICAL  MODEL.  (Human  Engineering  Lab.,  Aberdeen  Proving  Ground, 

Md.)  Technical  Memo  Mo.  17-61,  September  1961.  A5TIA  Doc.  No.  AD-.'64  932. 

ABSTRACT:  Shock  wave  characteristics  were  studied  in  the  field  about  and 
within  the  Rhesus  monkey  body  form.  Measurements  were  obtained  in  free  air, 
top  of  the  animal's  head,  the  mid-brain  and  the  lower  thorax;  with  distance 
and  position  of  the  explosive  varied  in  relation  to  the  animal's  body.  The 
study  of  shock  wave  transmission  from  one  body  level  to  another  was  accom¬ 
plished  and  the  problem  complexity  of  shock  wave  energy  distribution  in  the 
field  of  the  organism  was  emphasized.  Shock  wave  forms  were  observed  to  be 
uniquely  characteristic  of  the  medium  through  which  shock  wave  transmission 
occurred.  In  addition,  body  tissue  was  found  to  greatly  attenuate  the 
shock  wave.  The  study  of  shock  wave  characteristics  in  and  about  biophysical 
media  is  believed  to  be  relatively  unexplored.  (Author) 
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Romberg,  I.  1939  DAS  ANATOMISCHE  BILD  DER  BLDTVERTEILUNG  BEI 

BESCHLEUNIGUMGSWIKKUNG  (Anatomical  Aspects  of  Blood  Distribution 
During  Acceleration)  (Deutsche  Versuchsanstalt  fur  Luftfahrt, 

E.  If.,  Berlin  -  AdlershofXForschun^sbericht  Hr.  1110,  6  Oct.  1939 
ASTIA  ATI  66  450. 
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Romberg,  H.W.  1940  DAS  ANATOMISCHE  BILD  DER  BLUTVERTEILUNG  BEI  BESCHLEUNIGUNG- 
WIRKUNG  (Anatomical  Aspects  of  Blood  Distribution  During  Acceleration) 

Luf tfahrtmediz in  4:  192-203 
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Rcmberg,  h.W.  1940  ON  THE  HODE  OF  ORIGIN  OF  SOME  FATAL  INJURIES  IN 
AIRCRAFT  ACCIDENTS.  (Uber  die  Entstehungsweise  einlger  todlicher 
Verletzungen  bel  Flugunfallen)  Luftf ahrtmed . .  5:24-31 


ABSTRACT:  Sturdy  seats  and  belts  are  of  utmost  importance  to  the  safety  of 
fliers.  An  apalysis  of  crashes  has  shovm  that  50X  of  all  injuries,  and  801 
of  fatalities  involve  the  head.  Usually  the  safety  factor  given  for  a  seat 
is  the  ability  to  withstand  1000  kg.;  actually  in  one  crash,  the  force 
calculated  from  deceleration  and  weight  of  the  flier)  was  about  1400  kg.  The 
author  cites  two  accidents  in  which  three  people  were  killed.  Failure  of  the 
seat  to  withstand  the  crash  threw  the  victims  forward  against  portions  of  the 
cabin.  Two  died  as  a  result  or  fractures  of  the  cervtcjil  vertebrae;  the  third 
suffocated  from  a  fractured  larynx. 
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Roiner,  E.  M.  1962  VELOCITY  REQUIREMENTS  FOR  TRANSFER  BETWEEN  C0-?L.\NAR, 
CO-AXIAL  ORBITS.  (AF  Inst,  of  Tech.,.  Wright-Patterson  AFB,  Ohio) 

Tech.  Rept.  No.  62-1,  ProJ .  AFIT  61-23,  5  January  1962. 

ASTU  Doc.  No.  AD-26‘’  872. 

ABSTRACT:  The  total  velocity  requirements  for  coplanar,  cotangential  trans¬ 
fer  between  orbits  with  a  cottnon  major  diameter  are  examined.  The  results 
are  valid  for  ascending,  descending,  intersecting,  and  non-intersecting 
orbits.  Computational  results  obtained  using  tie  AFIR  IBM  1620  computer 
are  presented  for  elliptic,  parabolic,  and  hyperbolic  outer  orbits  as  a 
function  of  the  transfer  and  outer  orbit  geometries.  For  the  parabolic 
outer  orbit,  the  maximum  velocity  requirement  is  187.  greater  than  the  es¬ 
cape  velocity  at  the  periapsls  of  the  transfer  orbit  when  the  transfer 
orbit  has  an  accentricity  of  0.73.  For  hyperbolic  orbits,  maximum  velo¬ 
city  requirements  occur  at  particular  elliptical  transfer  orbits  where  the 
velocities  at  infinity  (i.e.,  the  hyperbolic  excess),  are  less  than  one 
third  the  reference  escape  velocity,  (Author) 
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Rons.  T.  P.  1959  THE  ACCELERATION  RATE  OF  ONSET  PROBLEM  IN  SIMPLE  LINEAR 
SYSTEMS.  (Air  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.  Mex.) 
AFMDC  TN-59-21;  ASTIA  AD-219  311;  July  1959 


ABSTRACT:  The  experimental  evidence  that  the  rate  of  acceleration  onset  is  one  of 
the  critical  factors  in  damage  sustained  by  living  organisms  is  discussed  from 
the  viewpoint  of  applied  mechanics.  Such  evidence  is  shown  to  be  insufficient 
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to  form  a  rational  basis  of  design.  The  effect  of  rate  of  acceleration  onset 
is  then  computed  for  a  few  simple  models.  The  strain  within  these  models  is 
easily  shown  to  depend  on  the  first  derivation  of  the  acceleration  rather  than 
Juat  on  acceleration  alone.  (AUTHOR) 
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Rook,  A.F.  and  D.J.  Dawson  1938  HYPOTENSION  AND  FLYING, 
Lancet.  2:1503-10 


ABSTRACT:  In  flying  LeaLa  ’•■'sion  was  found  to  be  impaired  In  a 

number  of  cases,  but  occasionally  distant  vision  remained  clear,  whereas 
close  objects  appeared  blurred.  The  most  common  symptom  in  flying  is  known 
as  "blacking  out".  This  varies  from  a  dimming  or  graying  of  the  whole  field 
of  vision  to  complete  blindness,  often  with  no  effect  on  any  of  the  other 
systems  of  the  body.  In  one  case  a  central  acotma  was  experienced,  and  one 
subject  described  the  loss  of  only  the  peripheral  field.  In  most  cases  the 
loss  of  vision  was  gradual  and  even  throughout  the  field.  One  aviator 
described  the  effect  as  similar  to  the  drawing  of  a  blind  over  the  field  of 
vision  or  to  the  clos'r.g  of  a  diaphragm  of  a  camera. 
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Roos,  Charles  1958  BIBLIOGRAPHY  OF  SPACE  MEDICINE.  PRELIKTNARY  EDITION 
(National  Library  of  Medicine,  Reference  Division,  Washington,  D.C.) 

43  p.  March  3,  1958 

ABSTRACT:  This  bibliography,  which  will  be  issued  in  definitive  form  in 
mid-summer  1958,  covers  material  related  to  physiological  aspects  of  space 
flight  from  1950  through  early  1958. 
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Roos,  C.  A.  1959  BIBLIOGRAPHY  OF  SPACE  MEDICINE 

U^S_..  Armed  Forces  Medical  Journal  10(2):  173-217,  Jan. -July  1959 
See  also  (U.  S.  Dept,  of  Health,  Education,  &  Welfare,  National 
Medicine,  Wash.,  D.  C.)  Public  Health  Service  Publication  617 
June  1958  ’ 


Library  of 
Series  21, 


ABSTMCT.  References  for  this  bibliography  on  space  medicine  were  selected  fro, 
a  nu^er  of  Indexes  and  catalogs  of  the  National  Library  of  Medicine,  and  from 
examination  of  the  principal  aviation,  aviation  medicine,  and  astronautlcal  pub 


lications.  Items  are  arranged  in  oroad  subject  classes  (general,  sealed  cabin 
problems,  acceleration/deceleratlon,  fractional  and  zero  gravity,  cosmic  radia¬ 
tion,  survival  problems,  psychological  and  social  problems,  ground  crew  problems, 
extraterrestrial  aspects  and  bibliographies)  in  inverse  chronological  order  alpha¬ 
betically  by  author  within  the  years  1928-1958.  Brief  annotations  have  occasion¬ 
ally  been  added. 
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Roos,  C.A.  1959  BIBLIOGRAPHY  OF  SPACE  MEDICINE 

(U.S.  Dept,  of  Health,  Education  &  Welfare,  National  Library  of  Medicine, 
Washington,  D.C.)  Public  Health  Service  Pub.  617,  Series  21,  June  1958. 
See  also  Armed  Forces  Medical  Journal  10(2) : 173-217,  Jan-July  1959. 
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Root,  G.  T.,  &  B.  H.  Christensen  1957  EARLY  SURGICAL  TREATMENT  OF  ABDOMINAL 

INJURIES  IN  TRAFFIC  VICTIM.  Surgery,  Gynecology  &  Obstetrics  105(3) : 264-267 , 
Sept.  1957 

SUMMARY;  i)  A  review  of  1,988  records  of  traffic  victims  seen  at  Highland  Alameda 
County  Hospital  in  Oakland,  California,  in  1955,  reveals  the  regularity  in 
occurrence  of  accidents  month  after  month  predominantly  involving  the  male  younger 
than  30  yrs  of  age.  The  manner  in  which  the  accident  occurred,  the  subsequent  care 
of  the  patient,, and  the  type  of  injury  have  been  presented.  2)  Only  2.2  per  cent 
of  all  patients  had  any  abdominal  signs  or  symptoms .  The  medical  records  of  these 
44  patients  with  abdominal  symptoms  were  reviewed,  with  emphasis  on  the  12  patients 
who  underwent  abdominal  exploration,  7  of  whom  lived  and  5  of  whom  died.  3)  There 
were  45  deaths  in  the  entire  series  and  20  of  these,  or  44  per  cent,  were  assoc¬ 
iated  with  abdominal  Injuries.  In  order  to  combat  this  high  mortality  in  traffic 
victims,  early  thorough  abdominal  exploration  is  indicated  in  patients  who  have 
abdominal  sj-mptoms  which  persist  or  Increase  in  severity,  irrespective  of  the 
development  of  signs  and  symptoms  which  involve  other  systems.  (AUTHOR) 
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Root,  D.  M.  1958  SELECTION  AND  DESIGN  OF  ESCAPE  CAPSULES 
La.E.  Journal  66(11)  :  46-  50.  Part  2. 

ABSTRACT:  This  paper  is  an  analysis  of  the  problems  involved  in  selecting  and 
designing  an  escape  capsule  for  supersonic  aircraft.  Five  capsules  were  studied, 
varying  in  size  from  the  smallest  capsule  that  could  be  put  within  the  cockpit 
to  the  largest  breakaway  section  of  an  aircraft  that  was  considered  feasible. 

The  limiting  dynamic  pressures  are  given  for  each  of  the  five  capsules. 
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Rose,  B.  1941  PROGRESS  REPORT  OF  THE  WORK  DONE  DURING  THE  PERIOD  OCT.  TO 
DEC.  (National  Research  Ccuncil,  Canada)  C-2103 

ABSTRACT:  This  is  a  report  made  on  expenditures  in  the  construction  and  opera¬ 
tion  of  the  accelerator. 
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Rose,  B.  '  1942  INCIDENCE  OF  NAUSEA  AND  DIZZINESS  IN  95  SUBJECTS 

FOLLOWING  RUNS  IN  THE  ACCELERAIOR  (National  Research  Council,  Canada) 
Report  #C-2882,  27  August  1942 


ABSTRACT:  The  incidence  of  nausea  and  vertigo  in  95  subjects  exposed  to  runs 
in  the  human  accelerator  is  listed. 
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Rose,  B.  and  W.R.  Martin  1942  DETERMINATION  OF  BLACKOUT  THRESHOLD  IN 

AIRCREW  TRAINEES,  AND  FACTORS  CONCERNED  IN  ITS  VARIATIONS. 

Proc .  Assoc.  Coirm.  Aviation  Med.  Research.  NRCC,  Appendix  D, 

22  October  1942 
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Rose,  B.,  &  W.  R.  Martin  1942  THE  DETERMINATION  OF  THE  BLACKOUT  THRESHOLD  IN 
AIRCREW  TRAINEES,  AND  FACTORS  CONCERNED  IN  ITS  VARIATION.  (Canada,  National 
Research  Council)  Rept.  C-2205,  No.  4,  25  Sept.  1942 

ABSTRACT:  Eighty-eight  .subjects  were  given  at  least  10  runs  each  on  the  RCAF 

centrifuge  at  Toronto 

(a)  Aver.ige  blackout  thre.shold  was  4  to  6  "g".  Range  was  3.5  to  9  "g" . 

(b)  Average  gras  t  level  was  one  "g"  below  the  blackout  level;  the  average  level 
of  unconsciousness  was  one  "g"  above  it. 

(c)  The  blackout  threshold  is  inversely  relateo  to  the  time  of  exposure  to  "g". 

(d)  At  the  blackout  threshold,  increasing  the  time  of  exposure  to  "g"  may  prolong 
blackout  without  producing  unconsciousness. 

(e)  In  any  one  man,  the  blackout  threshold  may  vary  by  plus  oi  minus  one  "g"  in 
any  one  day . 

(f)  Continued  exposure  to  acceleration  does  not  increase  the  tolerance  to  "g". 

(g)  Frequent  daily  exposure  to  threshold  ”g"  may  reduce  the  tolerance  to  "g". 
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Rose,  B.,  W.K.  Kerr  &  W.A.  Kennedy  1942  THE'EFFECTS  OF  ACCELERATION  ON  THE 
PULSE  RATE,  ELECTROCARDIOGRAM,  ELECTROENCEPHALOGRAM,  AND  THE  EAR  OPACITY 
(National  Research  Council,  Canada)  30  Nov.  1942,  C-2390 

ABSTRACT:  Pu I se  Rate:  Acceleration  produced  an  immediate  and  rapid  increase  in 

pulse  rate,  the  duration  of  which  was  directly  dependent  on  the  time  of  exposure 
to  tnaxinx  m  G.  The  highest  pulse  rate  observed  was  195.  It  might  take  from  ten 
to  thirty  seconds  at  maximum  G  for  the  pulse  to  attain  its  highest  rate  during 
lengthy  exposures  to  G.  In  runs  of  short  duration  there  was  some  correlation 
between  the  maximum  pulse  rate  attained  and  the  height  of  the  G.  A  more  definite 
correlation  existed  when  the  duration  of  the  exposure  to  G  was  30  seconds  more. 
With  the  decline  of  the  G  during  runs  of  shdrt  duration,  there  was  usually  a 
sudden  bradycardia.  This  ,was  almost  always  to  a  level  which  was  below  that  oi 
the  original  resting  level.  The  bradycardia  was  usually  followed  by  one  or  more 
secondary  rises  in  the  pulse  rate.  Following  runs  of  longer  duration  (30  sec.  or 
more),  the  decline  in  pulse  rate  was  more  gradual.  There  was  no  characteristic 
change  in  the  pulse  rate  with  the  onset  or  disappearance  of  visual  symptoms  during 
runs  of  short  duration.  During  runs  of  longer  duration,  symptoms  such  as  greying 
and  blackout  might  appear  or  disappear  without  any  alterations  in  the  pulse  rate. 
The  rate  of  increase  in  pulse  rate  was  not  influenced  by  the  height  of  G.  It 
consequently  reached  a  higher  level, during  these  runs  as  compared  to  the  level 
reached  during  runs  of  low  G.  The  rate  of  increase  of  pulse  rate  during  exposure 
to  acceleration  was  more  rapid  in  subjects  with  a  high  blackout  threshold.  There 
was  no  difference  between  the  maximum  pulse  rate  attained  by  subjects  with  a 
high  blackout  threshold  as  compared  to  those  whose  blackout  threshold  is  low. 
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Pose,  B.,  W.  K.  Kerr,  &  W.  A.  Kennedy  1942  THE  EFFECTS  OF  ACCELERATIOl;  ON  THE 
PULSE  R,\TE,  ELECTROCARDIOGR,VM,  El£CTROE.\CEPlv\LOGR,\M ,  Al.’D  THE  EAR  OPACITY. 
(RCAF,  Toronto)  Rept .  No.  6,  File  No.  A.  H.  100-5;  30  Nov.  1942 

ABSTRACT:  72  sub jects--690  centrifuge  runs.  EKGs  taken  by  means  of  2  chest  elec!- 
trodes,  one  to  left  of  apex,  one  over  base  of  heart  1  incl:  belpw  sternal  notch. 
EEGs  taken  by  2  electrodes  2  inches  apart  transverse  to  sagittal  suture,  1  inch 
anterior  to  midpoint  be  tw::cn  occiput  and  nasion.  Ground  electrode  on  mastoid  pro¬ 
cess.  Ear  photoelectric  cell  on  upper  car  below  helix. 

Pulse  Rate  Change  s  - -Preced  ing  run,  pulse  m.ay  be  elevated  to  90-130  beats  per  min. 
(average  95).  With  onset  of  acceleration,  the  rate  increases  for  4-10  sec.  after 
max i mum  g  is  attained.  If  the  run  is  short,  it  ma y  increase  even  wh c n  "g ' ' 
decreases.  The  maximum  pulse  attained  was  195  to  220,  followed  by  bradycarida. 
During  recovery  the  pulse  may  rise  slowly  and  evenly  or  fluctuate  wildly. 

There  is  no  linear  correlation  between  .increases  in  pulse  and  the  amount  of  "g” 
at  values  of  "g"  le^s  than  3  on  5  second  runs.  On  longer  runs,  G  =  K  pulse.  On 
reparted  runs,  pulse  response  is  usually  identical  except  fur  recovery  period. 
There  is  no  apparent  relation  between  the  pulse  response  and  the  severity  of 
symptoms.  There  is  no  relation  between  the  m.iximum.  nulse  response  and  "g"  tol¬ 
erance.  However,  the  average  rate  of  increase  of  p..  se  correlates  with  a  high  "g" 
threshold. 
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EKG  Rosponsc‘s--As  tt'.e  heart  rate  increases,  the  PR  interval  decreases  from  0.07 
to  0.06  sec.  The  P  wave  is  frequently  superimposed  on  the  T  wave,  may  be 
bipliasic,  notched  or  absent.  The  QRS  complex  diminishes  in  amplitude  and  the 
main  deflection  is  dovm .  QRS  diminishes  in  duration  with  "g"  and  becomes  normal 
as  "g"  is  removed.  Riglit  axis  deviation  occurs,  the  electrical  axis  shifting 
from  90  degrees  at  tlie  beginning  of  the  run  to  a  maximum  of  150  degrees  at  the 
height  of  "g".  It  returns  to  normal  suddenly. 

The  gradient  of  the  ST  segment  disappears.  It  is  isolectric  at  height  of  "g"  and 
overcompensated  on  recovery.  The  T  wave  diminishes  in  amplitude  or  disappears 
altogether.  It  returns  to  normal  very  rapidly,  often  in  a  biphasic  form.  Follow 
ing  exposure,  sinus  arrhythmia  is  very  common  as  is  an  increase  in  the  amplitude 
of  the  T  wave.  Rare  complications  are' ventricular  extra  systoles  and  lengthened 
PR  interval  with  or  without  heart  block.  No  permanent  changes  have  been  observed 
E.ir  Opacity--387  observations  on  40  .subjects.  Opacity  begins  to  decrease  at  2  to 
3  "g"  and  continues  to  decrease  until  just  after  "g"  decreases.  Following  this, 
reactive  h.yporemia  occurs  for  5  to  15  seconds.  Ear  opacity  decreases  inversely 
wieh  "g".  It  is  not  related  to  duration  of  "g”.  Reactive  hyperemia  la?ts  longer 
after  long  runs.  On  repeated  runs  to  just  below  threshold,  ear  reactions  are  the 
same.  Visual  symptoms  follow  ear  reactions  approximate ly . 

EEC  React  ions - -530  runs  on  62  subjects.  A  muscle  filter  is  used  to  take  out 
frequencies  of  more  than  30/sec.  Readings  are  taken  from  motor  areas.  Most 

Most  frequent  change  in  EEC  is  16  to  26/sec.  waves  of  10  to  50  microvolts,  proba-' 
bly  muscular  in  origin.  These  waves  last  for  the  duration  of  the  run.  Sometimes 
high,  slow  (60  to  90  micro-volt,  2  to  6/sec.)  waves  appear  during  deep  blackout. 
5  to  14/sec.,  30  to  90  micro-volt  waves  appear  early  in  the  run  unaccompanied  by 
symptoms  in  rare  ca.ses ,  and  diminish  before  the  maximum  "g"  is  attained.  The 
ori.’.in  of  tlicse  is  unknown. 

When  consc  iou.sncss  is  lost,  1.6  to  6/sec.,  50  to  180  micro-volt  waves  usually 
appear  at  about  the  time  consciousness  is  lost  or  1  to  2  seconds  before.  In  all 
probability  they  are  due  to  cerebral  anoxia.  The  EEC  may  remain  normal  for  the 
entiC''  run,  even  through  consciousness  is  lost.  Convulsive  seizures  oc.cur  in  6971 
of  those  who  lose  consc ibusness  and  are  not  accompanied  by  seizure  discharges. 

In, .stead  slow  high  waves  of  unconsciousness  remain  unchanged. 

EKGs  ta'Kcn  withiout  muscle  filters  show  the  same  pattern.  In  no  case  have  grand 
r.al  or  petit  r.al  patterns  been  seen,  nor  have  large  random  spikes  been  observed. 

Discus-  ion - It  is  concluded  that  no  physiological  measurements  are  of  as  niuch 

value  as  the  simple  signal  system.  Pulse  increases  compensate  for  the  blood 
pressure  drop.  In  those  with  rapid  response,  hydrostatic  pressures  determines 
the  blackout  threshold.  In  those  with  slow  response,  the  pooling  of  blood  is  the 
limiting  factor. 
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Roso.  B.  W..  W.  K.  Kfrr,  6.  W.  A.  Kennedy  19A2  THE  AVERAGE  BLACKOUT  THRESHOLD 
IN  AIRCREW  TRAINEES  AS  DETERMINED  BY  MEAI.'S  OF  THE  CENTRIFUGE.  (Canada, 
National  Research  Council)  Rept .  No.  C-2393,  14  Dec.  1942 


ABSTRACT:  One  hundred  and  twenty-four  normal,  physically  fit  aircrewmen  were 

studied  in  upright  position  on  1568  centrifuge  runs,  usually  of  25  seconds 
duration  with  5  seconds  exposure  to  maximuir.  "g".  Occasional  runs  were  performed 
with  up  to  30  seconds  exposure  to  maxirnum  "g".  Blackout  threshold  ranged  from 
2.5  to  9  -g". 

Percent  of  Subiects  Vision  Clear  at 


100 

80 

20 

2  to  3 


2  "g" 

4  "g" 

6  ”g" 

9  "g" 


Slightly  higher  values  of  "g"  can  be  withstood  by  all  subjects  with  2  seconds 
maximum  exposure . 
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Rose,  B.  and  A.J.  Cipriani  1942  METHODS  OF  RECORDING  AND  APPARATUS 

USED  IN  THE  CENTRIFUGE  AT  NO.  1  INITIAL  TRAINING  SCHOOL. 

Canadian  Aviation  Report  #120,  4  November  1942 
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Rose,  B.  6.  A.J.  Cipriani  1942  METHODS  OF  RECORDING  AND  APPARATUS  USED  IN 
’the  CENTRIFUGE  AT  NO.  1  INITIAL  TRAINING  SCHOOL. 

(National  Research  Council,  Canada)  C2232,  4  Nov.  1942. 

NOTE:  CARI  P&S  2.15  r;  2.2rc. 

ABSTRACT:  The  purpose  of  this  report  is  to  describe  tha  apparatus  and  methods 
of  recording  in  use  at  present  in  the  Accelerator.  A  three  channel  electro¬ 
encephalograph  was  installed  by  means  of  which  records  may  be  taken  during 
rotation  of  the  Accelerator.  The  records  include:  electroencephalograph, 
electrocardiograph  and  ear  capacity.  The  original  signal  system  has  been  adapted 
to  record  on  the  same  chart  as  the  electroencephalograph  channels. 
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Rose,  B.  1%2  ACCELERATOR  RESEARCH 

(National  Research  Council,  Canada)  C-2104,  Jan.  30,  1942. 


ABSTRACT:  This  is  a  preliminary  report  on  the  progress  made  on  accelerator 
research  and  is  concerned  with  only  the  installation  of  equipment  and  preliminary 
tests.  It  is  recommended  that  groups  of  twenty  airmen  be  made  available  for 
investigation  of  "blackout  threshold". 
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Rose,  B.  1942  REPORT  OF  THE  MEETING  ON  ACCELERATION  HELD  AT  THE  NATIONAL 
ACADEMY  IN  WASHINGTON,  D.C.  APRIL  20,  1942. 

(National  Research  Council,  Canada)  C-2143 


ABSTRACT:  The  reports  given  at  this  meeting  included  one  by  Dr.  Rose  describing 
the  accelerator  in  Toronto,  Dr.  Jasper  on  centrifuge  experiments  with  cats  and 
monkeys  describing  the  effects  of  "G"  on  the  circulation  and  the  electrical 
activity  of  the  brain  and  the  effects  of  protecting  animals  by  immersing  them 
in  a  water-bottle.  Lieutenant  Ferwerda  of  the  U.S.  Navy  on  an  air  suit  tested 
on  the  accelerator  in  Toronto,  Dr.  Britten  on  animal  experiments  done  on  centri¬ 
fuge  at  the  University  of  Virginia  and  Dr.  Ham  on  an  apparatus  for  measuring 
circulatory  changes  during  flight. 
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Rose,  B.  &  W.R.  Martin  1942  REPORT  ON  THE  VISIT  OF  LIEUTENANT  T.  FERWERDA, 
U.S.  NAVAL  AiR  STATION,  ANACOSTIA,  D.C. ,  TO  THE  ACCELERATOR  HUT,  NO.  1 
C.I.U.  MARCH  25,  TO  APRIL  13,  1942  FOR  THE  PL^RPOSE  OF  TESTING  ANTI-G  SUIT. 
(National  Research  Council,  Canada)  C-2172 


ABSTRACT:  This  suit  consists  of  an  inextensible  outer  covering,  and  a  series 
of  air-sacs  which  are  activated  by  air  pressure.  The  air  pressure  is  regulated 
by  a  sylphon  valve  which  alters  the  flow  according  to  the  degree  of  acceleration 
or  "G".  Since  a  definite  degree  of  protection  is  afforded  by  the  Ferwerda  suit 
in  its  present  state,  and  since  it  is  easily  put  on  and  does  not  hamper  movement, 
it  is  felt  that  such  a  suit  could  be  of  very  definite  value. 
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Rose,  B.  &  A.J.  Cipriani  1942  METHODS  OF  RECORDING  AND  APPARATUS  USED 

IN  THE  CENTRIFUGE  AT  NO.  1  INITIAL  TRAINING  SCHOOL. 

Proc.  Exec .  Assoc .  Comn.  Aviation  Med.  Research.  NRCC.  Aonendix  F. 

Dec  3,  1942. 
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Rose,  B.  1942  REPORT  OP  THE  SECOND  MEETING  OF  THE  SUB-COMMITTEE  ON  ACCELERATION 
HELD  AT  WASHINGTON  ON  DECEMBER  2,  1942  (National  Research  Council,  Canada) 
C-2247 

ABSTRACT:  Reports  presented  at  this  meeting  include:  (1)  Report  by  Lieutenant 
Commander  Ferwerda  on  Service  tests  of  anti-G  equipment  at  Cecil  Field,  Jackson¬ 
ville,  Florida,  U.S.A,  (2)  Production  aspectb:  Mr.  Berger  of  the  Ellsworth  Manu¬ 
facturing  Company;  (3)  Report  by  Dr*  Ham  supplementary  to  that  of  Lieutenant 
Ferwerda;  (4)  Reports  of  work  in  progress  at  the  centrifuge  in  Toronto  and  Mayo 
Clinic  and  in  New  Haven. 
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Rose,  B.  1942  REPORT  OF  THE  MEETING  ON  ACCELERATION  HELD  AT  THE  ACADEMY  OF  SCIENCB8 
,  IN  WASHINGTON,  D.C.  ON  SEPTEMBER  28,  1942.  (National  Research  Council,  Canada) 
C-2264. 

ABSTRACT:  Reports  presented  at  this  meeting  include:  (1)  B.Rose  on  centrffuge 
work  at  Toronto;  (2)  George  Ham  on  portable  ear  opacity  apparatus;  (3)  H.H. 

Jasper  on  animal  centrifuge  work;  (4)  J.  Reach  on  the  progress  in  construction  of 
centrifuge  at  Wright  Field; (5)  T.  Ferwerda  on  the  pulsating  anti  G-suit;  (6) 

Dr.  Baldes  on  the  Mayo  Clinic  centrifuge. 
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Rose,  B.  1942  REPORT  ON  ACCELEROMETERS  USED  TO  COMPUTE  VALUES  OF  "G"  IN 
THE  ACCEL.ERATOR  CAR.  (National  Research  Council,  Canada) 

C-2147,  May  20,  1942. 


ABSTRACT:  Two  accelerometers  have  been  used  to  measure  acceleration  in  the 
accelerator,  namely,  the  Kolsman  Accelerometer  (model  312-01-194)  and  the 
Pioneer  (type  #3402-lA-A-174)  the  former  is  calibrated  with  and  the  latter  with¬ 
out  the  acceleration  of  gravity. 
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Rose,  B.  19^2  DESCRIPTION  OF  THE  HUMAN  CENTRIFUGE  AT  NO,  1  INITIAL  TRAINING 
SCHOOL,  R.C.A.F.,  EGLINTON.  (National  Research  Council,  Canada) 

C-2145,  April  16,  19A2. 


ABSTRACT:  A  detailed  description  of  the  human  centrifuge,  its  control  mechanism, 
the  method  of  conducting  runs  and  type  of  records  obtained  is  given.  The  inci¬ 
dence  of  nauscA'  and  vertigo  is  discussed. 
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Rose,  B.  &  W.R.  Martin  1942  ON  THE  OCCURRENCE  OF  CONVULSIVE  EPISODES  FOLLOW¬ 
ING  LOSS  OF  CONSCIOUSNESS  AS  A  RESULT  OF  EXPOSURE  TO  ACCELERATION. 

(National  Research  Council,  Canada)  C-2144,  28  April  1942. 


ABSTRACT:  In  a  study  on  blackout  threshold  in  a  group  of  29  airmen,  all  potent¬ 

ial  aircrew,  convulsive  seizures  varying  from  minor  episodal  tremors  to  a  com¬ 
plete  seizure  involving  the  whole  body  have  been  observed.  These  episodes  have 
been  noted  in  particular  individuals  only.  They  come  on  only  if  unconsciousness 
has  been  produced  by  the  acceleration,  and  appear  to  be  pattem-like  for  each 
individual. 

There  appears  to  be  some  correlation  between  the  susceptibility  of  subject  to 
these  seizures  and  the  presence  of  episodal  activity  in  the  resting! electro¬ 


encephalogram, 
point  of  view. 
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The  importance  of  this  finding  is  discussed  from  a 


tactical 


Rose,  B.,  W.K.  Kerr,  &  W.A.  Kennedy  1943  AVERAGE  BLACKOUT  THRESli 
CREW  TRAINEES  AS  DETERMINED  BY  MEANS  OF  THE  CENTRIFUGE. 

Proc.  Assoc.  Conrn.  Aviation  Med.  Research.  NRCC,  Appendix  L, 
Feb.  1943 


OLD  IN  air- 

8, 
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Rose,  B.,  W.R.  Kerr  &  W.A,  Kennedy  1943  EFFECJTS  OF  ACCELERATION 
RATE,  ELECTROCARDIOGRAM,  ELECTRO-ENCEPHALOGRAM,  AND  EAR  OPACI 
Proc.  Assoc.  Comm.  Aviation  Med.  Research.  NRCC,  Appendix  J, 


ON  THE  PULSE 
Ti. 

27  Feb.  1943 


Rose,  B.,  &  Accelerator  Section  Staff  1943  THE  PROTECTION  AGAINST  G 
AFFORDED  BY  THE  CANADIAN  PROTOTYPE  FRANKS  FLYING  SUIT  AS  ESTIMATED  BY 
TESTS  MADE  IN  THE  CENTRIFUGE.  (Rept .  to  Associate  Conn&ittee  on  Aviation 
Medical  Research,  Nat'l.  Research  Council  of  Canada)  NRC  Grant  No.  AMS 
Rept.  :’o.  9,  File  No.  A.H.  100-5,  1  Sept.  1943. 
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Rose,  B.,  Cl  W.K.  Stewart  1944  REVIEW  OF  THE  PRACTICABILITY  OF  AND 
NECESSITY  FOR  ANTI-G  DEVICES  IN  THE  RAF  WITH  PARTICULAR  REFERENCE  TO 
THE  FRANKS'  FLYING  SUIT  MR.  III.  (RAF.  Institute  of  AvUtlon  Medicine, 
Famborough)  FFRC  584,  July  1944. 
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Rose,  B.  1944  PROTECTION  AGAINST  G  AFFORDED  BY  THE  CANADIAN  PROTO¬ 
TYPE  FRANKS  FLYINS  SUIT  AS  ESTIMATED  BY  TESTS  MADE  IN  THE  CENTRIFUGE. 

Proc.  Assoc.  Comm.  Aviation  Med.  Research.  NRCC,  Appendix  X,  29  Sept.  1944. 
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lose,  H.  H.,  and  P.  H.  Ripple  1951  VISUAL  PROBLEMS  OF  PILOT  IN  PRONE 
POSITION 

(USAF  School  Av.  Med.  Randolph  Field,  Texas)  Proj.  No.  21-24-011, 
Report  No.  1,  August  1951. 
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Rose,  D.  C.  1960  SPACE  SCITJCE  ORGANIZATIONS  AND  THE  SCOPE  OF  PLANNED  PRO- 


Oct.  1960 


9 
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Rose,  Peter  H.  1963  RESEARCH  IN  THE  ENTRY  PROBLEMS  OF  INTERPLANETARY  EXPLORATION 
Paper:  American  Astronauclcal  Society  Symposium  on  the  Exploration  of  Hars 
Denver,  Colorado,  June  6-7,  1963.  Preprint  (10) 

ABSTRACT:  A  brief  discussion  of  the  entry  problems  peculiar  to  Interplanetary 
travel  is  given.  The  desirability  of  high  velocity  entry  into  both  the  planetary 
atmospheres  and  back  at  Earth  is  pointed  out.  Aspects  of  entry  contributing  to 
the  severity  of  the  heating  problem  are  discussed.  Research  in  re-entry  physics 
has  always  been  [xaced  by  our  ability  to  siimilate  the  entry  environment  in  the 
laboratory.  Several  new  experimental  techniques  have  been  developed  which  are 
capable  of  producing  the  proper  conditions  for  study.  Recent  investigations 
into  the  convective  and  radiative  energy  transport  in  ionized  gases  are  discussed. 
Convective  heating  has  been  measured  up  to  velocities  of  55,000  ft/sec  and  the 
radiative  properties  of  air  are  known  up  to  about  10,000°K.  The  present  uncertain 
ties  in  this  knowledge  are  discussed.  A  number  of  new  problems  which  need  fo  be 
faced  in  planetary  entry  are  enumerated.  Most  of  these  problems  are  due  to  the 
coupling  of  the  radiative  energy  transfer  and  the  other  aspects  of  the  flow 
problem.  The  conditions  under  which  these  problems  become  significant  are 
estimated. 
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Rosen,  M.  W.  1953  A  DOWN-TO-EARTH  VIEW  OF  SPACE  FLIGHT. 

Journal  Brit.  Interplanetary  Soc . .  12:  26-32. 

Abstract:  Manned  flight  has  been  accomplished  to  an  altitude  of  15  miles 
in  a  Douglas  Skyrocket.  Feasibility  of  manned  flight  between  15  and  50 
miles  has  been  demonstrated  by  instruments  on  recovered  WAC  Corporal  roc¬ 
kets  and  sections  from  Aerobees  ejected  by  parachute  from  an  altitude  of 
50  miles.  Accelerations  encountered  in  the  powered  ascent  to  this  alti¬ 
tude  are  within  the  limits  of  human  tolerance.  Temperatures  on  the  sur¬ 
face  of  the  vehicle  rising  to  50  miles  are  within  the  scope  of  our  tech¬ 
nology.  Problems  encountered  in  long  flights  at  this  altitude,  such  as 
radiation,  meteor  collisions,  and  free  fall  in  a  vacuum,  cannot  be 
adequately  explored  at  this  time  because  of  the  short  flying  time  of 
manned  rockets  utilizing  our  present  capabilities.  The  space  above  50 
miles  presents  even  greater  difficulties.  Attempts  of  parachute  recovery 
have  not  been  successful.  Accelerations  of  rockets  which  reach  the  heights 
above  50  miles  may  be  beyond  human  tolerance.  Temperatures  encountered 
under  such  acceleration  could  also  be  beyond  our  present  methods  of  con¬ 
trol  for  any  occupant  of  the  rocket.  The  effects  of  cosmic  and  solar 
radiation  are  yery  little  understood  above  50  miles. 
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Roscnblat,  V.  V.  and  L.  S.  Donbrovskll  1961  REMC7TE  RECORDING  BY  RADIO  OF 
THE  RATE  OF  HEART  CONTRACTIONS  IN  FREELY  MDVINC  HUMAN  SUBJECTS 
L.  M.  Sechenov  Physiol,  J.  USSR,  June,  pp.  718-724.  Tranalation 
(Space  Technology  Laboratories,  Inc.,  Los  Angeles,  California)  STL- 
TR-61-5110-43.  ASTIA  AD  264072. 

ABSTRACT:  A  detailed  report  on  the  radlopulaophone  -  a  device  %rhich  vill 
record  remotely  by  radio  the  rate  of  heart  contractions  of  a  man  moving 
freely  and  performing  his  usual  functions. 
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Roaenfeld,  S.  and  C.  F.  Lombard  1949  THE  COMPARATIVE  PHYSIOLOGY  OF  THE 

CARDIOVASCULAR  PRESSOR  REFLEX  MECHANISM  UNDER  HEAD-TO-IAIL  ACCELERATION 
(Negative  G) .  (University  of  Southern  Calif.,  School  of  Medicine, 

Los  Angeles)  Contract  N60ri77,  Project  NR  161-014,  October  1949. 

See  also  Fed.  Proc , .  Vol.  9,  1950. 

ABSTRACT:  As  a  guide  to  choice  of  experimental  animals  useful  in  predicting 
the  effects  of  negative  G  in  man,  studies  were  made  of  the  comparative 
physiology  of  the  cardiovascular  pressor  reflex  mechanism  in  4  species  of 
animals.  These  animals  were  subjected  to  various  degrees  of  head-to-tall 
acceleration  on  the  human  centrifuge.  Studies  of  28  experiments  including 
10  goats,  10  dogs,  5  onnkeys ,  and  3  rabbits  indicate  that  the  monkey  and 
the  dog  respond  in  a  manner  which  most  closely  parallels  the  reflex 
cardiovascular  response  elicited  by  man  during  negative  0.  The  goat 
does  not  simulate  this  response  pattern. 
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Roaenfeld,  Sheldon  anc  Charles  F.  Lombard  1950  CARDIOVASCULAR  PRESSOR 
REFLEX  MECHANISM  AND  CEREBRAL  CIRCUUTION  UNDER  NEGATIVE  G  HEAD-TO- 
TAIL  ACCELERATIOM.  J.  Aviat.  Med.  21 (4) : 293-303,354. 

SUMMARY:  Studies  of  the  effect  of  negative  acceleration  upon  four  species 
of  animals  Indicate  that  certain  species  are  not  suitable  for  considerations 
relative  to  man. 

Studies  of  28  experim«!nts  including  10  goats,  10  dogs,  5  monkeys  and  3 
rabbits,  and  compared  with  data  available  for  man,  indicate  that  the 
monkey  and  the  dog  respond  in  a  manner  which  roost  closely  parallels  the 
reflex  cardiovascular  response  elicited  by  roan  during  negative  g.  The 


goat  does  not  simulate  this  response  pattern.  The  major  changes  to 
cephalic  circulation  during  negative  acceleration,  aa  measured  from 
the  carotid  artery  and  external  Jugular  vein  connected  to  Statham  strain 
guages  at  the  level  of  the  brain,  include  the  following: 

At  the  onset  of  radial  acceleration  the  arteriovenous  presaure  difference 
in  man,  monkey  and  goat  is  slightly  increased,  but  in  the  dog  slightly 
decreased.  During  radial  acceleration  of  IS-aecond  duration  the 

arteriovenous  pressure  difference  diminishes  gradually  in  man  (30  per 
cent),  monkey  (12  per  cent),  and  dog  (65  per  cent),  but  increases  in  the 
goat  (65  per  cent),  and  is  associated  with  a  bradycardia  of  various  degrees. 
At  the  termination  of  radial  acceleration  within  1  to  4  seconds  the 
arteriovenous  pressure  difference  drops  markedly  in  man  (65  per  cent), 
monkey  (40  per  cent),  dog  (60  per  cent),  and  drops  to  the  normal  pre-run 
level  in  the  goat. 

It  is  believed  that  at  the  termination  of  acceleration  the  animal  or 
subject  experiences  the  most  harmful  insult  to  cerebral  circulation. 

Factors  which  tend  to  maintain  minute  cardiac  output,  as  well  as  factors 
preventing  generalized  vasodilation  should  be  investigated  for  possibilities 
of  offering  greater  tolerance  to  negative  acceleration. 

Finally,  it  seems  likely  that  the  symptoms  experienced  by  pilots  exposed 
to  negative  g  may  be  attributed  to  two  phenomena:  (1)  the  increase  in 
intravascular  «nd  extravascular  caphalic  pressure,  and  (2)  the  stagnation 
of  cerebral  flow.  The  former  produces  the  feeling  of  extreme  fullness 
of  the  head,  while  the  latter  is  probably  responsible  for  factors  of 
swntal  confusion,  fainting  and  unconsciousness.  However,  the  possibility 
of  a  central  type  of  syncope  from  stimulation  of  the  carotid  sinus  cannot 
be  overlooked.  Ferris,  Capps,  and  Heisa  have  demonstrated  the  cerebral 
type  of  syncope  in  patients  with  hypersensitive  carotid  sinuses  in  which 
no  detectable  alteration  of  the  cardiovascular  system  could  be  found. 
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Rosen,  M.  W.,  &  F.  C.  Schwenk  1959  NOVA  -  A  MANNED  LUNAR  ROGER 
Astronautics  4(9):20-23,  Sept.  1959 
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Rosenfeld,  S.,  and  C.F.  Lombard  1951  CARDIOVASCULAR  PRESSOR  REFLEX 
MECHANISM  AND  CEREBRAL  CIRCULATION  UNDER  NEGATIVE  G  HEAD-TO-TAIL 
ACCELERATION,  (  University  of  Southern  Calif,,  School  of  Medicine, 

Los  Angeles)  Contract  N6ori77,  Task  1,  31  March  1951 

See  also  J.  Avia,  Med.,  21:293,  August  1950 

ABSTRACT:  Studies  of  the  effect  of  negative  acceleration  upon  four  species 
of  animals  indicate  that  certain  species  are  not  suitable  for  considerations 
relative  to  man. 

Studies  of  twenty-eight  experiments  including  ten  goats,  ten  dogs,  five 
monkeys  and  three  rabbits,  and  compared  with  data  available  for  man, 
indicate  that  the  monkey  and  the  dog  respond  in  a  manner  which  most  close  ly 
parrallels  the  reflex  cardiovascular  response  elicited  by  man  during 
negative  g.  The  goat  does  not  simulate  this  response  pattern.  The  major 
changes  to  cephalic  circulation  during  negative  acceleration,  as  measured 
from  the  carotid  artery  and  external  jugular  vein  connected  to  Statham 
strain  gauges  at  the  level  of  the  brain,  are  reported  in  this  publication. 
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Ross,  E.  L.,  &  A.  Olsen  1933  EFFECT  OF  DESTRUCTION  OF  ONE  lABYRINTH  ON 
REACTIONS  AND  ROTATION.  Arch.  Otolaryngol.  17:684-692 
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Ross,  J.  C.,  G.  D.  Ley  et  al  1962  INFLUENCE  OP  PRESSURE  SUIT  INFLATION 
’on  pulmonary  DIFFUSING  CAPACITY  IN  MAN. 

In  J.  AppI.  Physiol.  17:259-262,  March  1962. 
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Ross,  J.  M.  1941 
Brit.  Med.  J. 


HEMORRHAGE  INTO  THE  LUNGS  IN  CASES  OP  DEATH  DUE  TO  TRAUMA. 
1:79,  18  Jan.  1941 . 
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Rosman,  R.R.  1960  THE  TILTING  GIAIR  --TILTING  ROD  TASK:  A  METHODOLOGICAL  NOTE 
Percept.  Mot.  Skills.  10:9-10 
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Sossanlgo,  F.  &  6.  Me  Inert  1961  [BEHAVIOR  OF  SOME  RESPIRATORY  MhASUREMENTS 

IH  PERSONS  SUBJECTED  TO  ACCELERATION  ALONG  DIFFERENT  BODY  AXES.l 
Rev.  Med.  Aero  (Perie)  2:34-39,  Dec.  1961  (Fr) 
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Roasanigo,  F..  &  G.  Melnerl  1961  COMPORTAMENTO  DI  ALCUNE  GRANDEZZE  RESPIRA- 
TORIE  IN  SOGGETTI  SOTTOPOSTI  AD  ACCELEFAZIONI  SECONDO  DIVERSI  ASSI  CORPOREI 
(BEHAVIOR  OF  SOME  RESPIRATORY  VALUES  IN  SUBJECTS  EXPOSED  TO  ACCELERATIONS 
ALONG  DIFFERENT  BODY  AXES ' .  Rtvista  dt  medtcina  aeronautlca  e  spazlale 
(Roma)  24(4);485-500,  Oct. -Dec.  1961 


ABSTRACT:  Eight  normal  men,  averaging  28  years  of  age,  were  exposed  to  head-foot 
and  chest-back  accelerations  on  the  human  centrifuge.  The  time  for  each  test  was 
approximately  60  seconds,  the  desired  level  of  acceleration  being  reached  in  4 
seconds.  Deceleration  time  was  prolonged  proportionally  to  the  multiples  of  g 
chosen  for  each  given  test  in  order  to  avoid  labyrinthine  disturbances.  There 
was  observed  an  Increase  In  pulmonary  ventilation  proportional  to  acceleration 
values  and  corresponding  variations  o.'  alveolar  gas  tension.  Slight  concurrent 
variations  of  vital  capacity  and  Inspiratory  and  expiratory  reserve  volumes  were 
found,  presumably  of  mechanical  origin.  More  evident  and  significant  phenomena 
were  induced  by  positive  acceleration. 
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Rossanlgo,  F.,  &  G.  Melnerl  1961  COMPORTAMENTO  DI  ALCUNE  GRANDEZZE  RESPIRATORIE 
IN  SOGGETTI  SOTTOPOSTI  AD  ACCF.LERAZIONI  SECONDO  DIVERSI  ASSI  CORPOREI 
(BEHAVIOR  OF  SOME  RESPIRATORY  VALUES  IN  SUBJECTS  EXPOSED  TO  ACCELERATIONS 
ALONG  DIFFERENT  BODY  AXES . )  Rlvlsta  dl  medlcina  aeronautlca  e  spazlale 
(Roma)  24(4):485-500,  Oct. -Dec.  1961 


ABSTRACT:  Elgh';  normal  men,  averaging  28  years  of  age,  were  exposed  to  head-foot 
and  chest-bark  accelerations  on  the  human  centrifuge.  The  time  for  each  test  was 
approximately  6C  seconds,  the  desired  level  of  acceleration  being  reached  In  4 
seconds.  Deceleration  time  wis  prolonged  proportionally  to  the  multiple  of  g 
chosen  for  each  given  test  in  order  to  avoid  labyrinthine  disturbances.  There 
was  observed  an  Increase  in  pulmonary  ventilation  proportional  to  acceleration 
values  and  corresponding  variations  of  alveolar  gas  tension.  Slight  concurrent 
variations  of  vital  capacity  and  inspiratory  and  expiratory  reserve  volumes  were 
found  presumably  of  mechanical  origin.  More  evident  and  significant  phenomena  were 
induced  by  positive  acceleration.  (J.  Aerospace  Medicine  33(8): 1036,  Aug.  1962) 


Rosibach,  L.J.  1959  DEVELOPMENT  OF  A  PHYSIOLOGICAL  PRESSURE  TRANSDUCER 

SYSTEM  FOR  RECORDING  UNDER  SEVERE  ACCELERATIVE  OR  DECELERATIVE  FORCES. 
(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  This  is  a  report  of  the  design  and  fabrication  of  a  physiologic 
pressure  transducer  system  for  recording  under  severe  accelerative  or  decelera- 
tlve  forces.  The  present  system  specifications  include  recording  the  equiva¬ 
lent  of  zero  to  50  cm.  Hg.  with  less  than  +  3  per  cent  error  full-scale,  with 
a  response  time  of  O.OOl  sec.,  under  accelerations  or  decelerations  of  up  to 
200  G.  The  transducer  itself  is  a  small,  blunt  nosed,  closed  cylinder  capable 
of  being  introduced  into  the  heart  of  a  small  dog  through  the  carotid  artery. 

Its  design  coirblnes  evaporation  deposition  techniques  with  strain  gage  princi¬ 
ples  to  reduce  to  a  negligible  value  the  effects  of  environmental  acceleration 
inputs.  The  transducer  output  is  amplified  and  reproduced  on  a  recording 
oscillograph.  Thus,,  the  intralumen  transducer  system  has  a  very  high  natural 
frequency  is  capable  of  operation  under  severe  environmental  acceleration  Inputs. 
The  transducer  output  is  amplified  and  reproduced  on  a  recording  oscillograph. 
Thus,  the  Intraltimen  transducer  system  has  a  very  high  natural  frequency,  is 
capable  of  operation  under  severe  environmental  conditions,  and  is  free  of 
motion  artefacts  generally  produced  by  pressure  generated  within  the 
catheter  due  to  accelerations  of  the  contained  column  of  fluid  in  standard 
oumbmeter-catheter  syatems.  (  J.  Aviation  Med.  30(3) ;200,  March  1959) 
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Rossen,  R.,  H.  Rabat,  &  J.  P.  Anderson  1943  ACUTE  ARREST  OF  CEREBRAL  CIRCULA¬ 
TION  IN  MAN.  Arch.  Neurol.  &  Psychlat .  50:510-528 
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Rossle,  R.  1950  PATHOLOGY  OF  BLAST  EFFECTS.. Tn  German  Aviation  Medicine. 
World  War  II.  (Washington,  D.C.;  Government  Printing  Office,  1950)  pp. 
1260-1273 
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Roth,  E.M.  1955  MEDICAL  ASPECTS  OF  TRAVEL  IN  OUTER  SPACE 
Harvard  Med.  Alumni  Bull.  20(4):  10-13,  July  1955 
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Roth,  H.  P.  1949  ACCELERATION  -  TIME  -  VELOCITY  DISTANCE  CHART 
(University  of  Csllfomla,  Los  Angeles)  18  Aug.  1949 
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Roth,  H.  P.  1952  PHYSICAL  FACTORS  INVOLVED  IN  HEAD-ON  COLLISIONS  OF  AUTOMOBILES 
(Institute  of  Transportation  &  Traffic  Engineering,  Los  Angeles,  Calif.) 

ITTE  Reprint  No.  18,  pp.  349-356 
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Roth,  H.P.  1953  IMPACT  AND  DYNAMIC  RESPONSE  OF  THE  BODY.  In  H,  Haber  ed.. 

Symposium  on  Frontiers  of  Man-Controlled  Flight  (Los  Angeles:  The  Instlt.  of 
Trans,  and  Traffic  Engineering,  Unlv.  of  Calif.) 


ABSTRACT:  The  general  effects  on  the  body  of  Impacts  of  varying  degrees  of  seve 
are  fairly  well  known.  Impacts  of  low  order  produce  effects  generally  limited 
to  discomfort;  if  somewhat  more  severe:  pain.  If  they  are  still  more  severe, 
actual  damage  to  body  structure  and  interference  with  function  may  occur.  Damag^ 
may  range  from  that  which  is  slight  and  repairable,  to  complete  disintegration. 
However,  Interference  with  function  may  cause  death  with  little  discoverable 
evidence  of  its  mechanism  of  operation. 
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Roth,  H.  ,  C.F.  Lombard,  A. G. Gross  &  A.Z.  Klain  1948  STUDIES  OF  NEW 

MATERIALS  FOR  CONTROLLED  IMPACT  ENERGY  ABSORPTION. 

(Paper,  nineteenth  annual  meeting  of  the  Aero-Medical  Association, 
Toronto,  Canada,  June  1948)  Department  of  Aviation  Medicine,  University 
of  Southern  California  Contract  N6ori77,  Task  1,,  31  March  1951. 


ABSTRACT:  Utilizing  newly  developed  impact-test  apparatus  enabling  greatly 
improved  resolution  of  force-time  relations  during  impacts,  preliminary 
studies  were  made  of  various  materials  which  might  find  application  in  the 
protection  of  the  human  body  (especially  the  head)  against  impact  forces. 
Both  theoretical  analysis  and  experimental  results  demonstrated  that  low- 
density  materials  exhibiting  largely  non-resllient  behavior  under  impact 
forces  have  definite  value  in  design  of  protective  equipment. 
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Roe'jner,  H.  F.  1960  CRASH  INJURY  EVALUATION;  SUMMARY  EVALUATION  OF 
U.  S.  ARMY  HU-IA  BELL  IROQUOIS  HELICOPTER.  (Aviation  Crash  Injury 
Research,  Phoenix,  Arizona)  AvCIR  15-PR-126,  TREC  Tech.  Rept.  No.  60-73, 
December  30,  1960 

ABSTRACT:  This  report  reviews  and  discusses  findings,  conclusions,  and 
recommendations  forthcoming  from  the  three  evaluations  and  the  five  accident 
investigations.  The  purpose  of  the  evaluations  and  investigations  is  to: 

(1)  Evaluate  the  over-all  crashworthiness  of  the  basic  aircraft  structure; 

(2)  Draw  attention  to  all  features  which  could  either  lead  to  or  prevent 
unnecessary  exposure  of  crew  members  and  passengers  to  serious  or  fatal  injury 
in  accidents  where  crash  forces  are  within  survivable  limits;  (3)  Make 
recommendations  for  remedial  action  in  areas  where  deficiencies  exist  or  are 
believed  to  exist  in  order  to  improve  the  crash  safety  aspects  of  the  aircraft; 
and  (4)  Note  the  existence  of  effective  crash  safety  features. 
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Roegner,  H.  F.  &  J.  Carroll  1960  CRASH  INJURY  INVESTIGATION:  U.  S.  ARMY 
HU-IA  BELL  IROQUOIS  HELICOPTER  ACCIDENT,  FORT  CARSON,  COLORADO,  9  JUNE  1960, 
(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  AvCIR  12-PR-122, 

TREC  Tech.  Rept.  60-72,  December  1960. 


SUMMARY:  This  investigation  revealed  that  the  injuries  experienced  by  the 
occupants  resulted  from  vertical  deceleration,  failure  of  the  troop  seat,  and 
failure  of  the  tfahsmission  support,  permitting  displacement  of  the  trans¬ 
mission  into  the  cabin  of  the  aircraft  through  the  rear  bulkhead.  The  side 
and  the  rear  roof  support  members  failed  in  this  accident  in  a  manner  almost 
identical  to  failures  of  these  parts  experienced  in  other  HU-lA  helicopter  acci¬ 
dents.  The  accident  also  revealed  the  excellent  energy  absorption  characteris¬ 
tics  of  the  skid  landing  gear  and  the  crew  seat  cushion. 
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Roth,  H.  P.,  C.  F.  Lombard,  A.  G.  Gross  and  A.  Z.  Klain  1951  STUDIES  OF  NEW 
MATERIALS  FOR  CONTROLLED  IMPACT  ENERGY  ABSORPTION 
(Office  of  Naval  Research,  Washington,  D.  C.) 

March  1951  Contract  N6orl77 

SUMMARY:  Utilizing  newly  developed  impact- test  apparatus  enabling  greatly 
improved  resolution  of  force- time  relations  during  impacts,  preliminary  studies 

were  made  of  various  materials  which  might  find  application  in _the  protection  _ 

of  the  human  body  (especially  the  head)  against  impact  forces.  Both  theoretical 
analysis  and  experimental  results  demonstrated  that  low-density  materials 
exhibiting  largely  non-resllient  behavior  under  impact  forces  have  definite  value 
in  design  of  protective  equipment. 
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Eoth,  H.  P.,  C.  F.  Lombard,  A.  G.  Groas,  A.  Z.  Klain  &  S.  W,  Ames'  1949  IMPACT 
ACCELERATION  OF  THE  HUMAN  HEAD  USING  PROTECTIVE  HEADGEAR. 

(Dept,  of  Aviation  Med.,  University  of  S,  Calif.,  School  of  Medicine,  Los 
Angeles,  Calif.)  Contract  Noori77,  Project  NR161-014;  March  18,  1949. 

ASTIA  ATI  209  401 

ABSTRACT:  The  immediate  purpose  of  this  preliminary  series  of  tests  was  to 
determine  the  physical  characteristics  of  tolerable  impacts  below  the  concussion 
level  and  to  find  out  what  correlation  there  might  be  between  instrumental 
measurements  obtained  during  impact  blows  and  the  subjective  sensations  of  persons 
wearing  various  protective  headgear. 

The  following  conclusions  have  been  reached  as  a  result  of  this  preliminary  test 
program: 

1.  When  wearing  a  suitable  protective  headgear,  the  human  head  can  tolerate', 
without  concussive  symptoms,  impacts  with  a  delivered  kinetic  energy  of  8.7  foot¬ 
pounds,  at  a  velocity  of  6.5  feet  per  second. 

2.  G-tolerance  of  the  human  head  appears  to  vary  with  the  site  of  impact, 

and  probably  within  the  range  of  approximately  15  to  40  "G". 

3.  Physics-measurement  of  energy  factors  in  Impact  situations  correlates 
well  with  the  subjective  sensations  of  test  subjects  wearing  protective  head- 

gear. 

4.  Although  acceleration  of  the  head  itself  may  be  inferred  from  study  of 
the  data  from  the  present  instrumental  setup,  even  more  significant  data  should 
result  from  use  within  helmets  of  a  simulated  head,  equipped  with  its  own 
accelerometer  and  with  pressure  pickups  distributed  over  the  area  on  which  a 
helmet  might  bear. 
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Roth,  J.  G.,  S.  I.  Cohen,  A.  J.  Silverman,  G.  E.  Johnson,  et  al .  1958 

BIOELECTRIC  MEASURES  DURING  FLIGHT.  A  PRELIMINARY  REPORT.  J.  Avia.  Med. 
29(2): 139-144,  Feb.  1958 

ABSTRACT;  Preliminary  experiments  were  conducted  to  determine  the  feasibility 
of  in-flight  bioelectric  measurements.  A  JC-131B  (Convair)  aircraft  was 
modified  to  f^rmit  the  installation  of  a  Galvanic  Skin  Response  apparatus,  an 
Electroencephelograph ,  and  a  pen  and  ink  oscillograph.  Although  the  components 
were  too  large  for  operational  bombers  and  fighters,  it  was  hoped  that  the 
design  of  smaller  components  would  be  aided  by  the  results  of  this  experiment. 

It  is  believed  that  bioelectric  measures  will  provide  greater  insight  into  the 
stresses  and  requirements  for  successful  operation  of  high  performance 
aircraft . 
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Rothert,  G.  D.,  Jr.,  B.  Y.  Creer,  &  J.  G.  Douvillier,  Jr.  1959  USB  OF  FLIGHT 

SIMULATORS  FOR  PILOT-CONTROL  PROBIBMS .  (National  Aeronautics  &  Space  Adminis¬ 
tration,  Washington,  D.  C.)  NASA  Memo  3-6-59A 
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Rothman.  M.  1.  1954  TECHNICAL  NOTES  ON  SLERAN 

(Holloman  Air  Development  Ctr.,  Holloman  AFB,  N.  Hex.)  HADC  TN  54-2,  Feb. 
1954 
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Rothman,  Max  I.  1958  RESULTS  OF  ACCELEROMETER  SHAKER  TESTS 

(Air  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.  Mex.)  Rept.  AFMDC  TN - 
58-13;  ASTIA  AD-154  102;  Aug.  1958 
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Rowe,  D.E.,  J.  L.  Day,  and  L.H.  Witbeck  1959  THE  NOLC  ROCKET  SLED  AS  A 

SUPERSONIC  ENVIRONMENT  SIMULATOR  (Naval  Ordnance  Lab,,  Corona,  Calif.) 

NOLC  rept.  no.  468;  NAVORD  rept.  no.  5967;  27  August  1959,  ASTIA  AD-229  429 


ABSTRACT:  The  NOLC  Rocket  Sled  was  designed  and  built  by  the  Naval  Ordnance 
Laboratory  Corona  as  a  research  test  vehicle  for  use  on  the  Supersonic  Naval 
Ordnance  Research  Track  (SNORT)  at  the  Naval  Ordnance  Test  Station,  China  Lake, 
Calif.  It  provides  NOLC  with  a  reliable  means  for  the  supersonic  environment 
testing  of  guided  missile  components  and  ordnance  items  during  their  develop¬ 
ment  and  evaluation  stages.  It  is  believed  that  the  design  ideas  incorporated 
in  the  sled  can  be  adapted  to  the  needs  of  other  activities  Interested  in  building 
test  vehicles  for  similar  purposes.  (Author) 
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Rowen,  B.  1959  AEROMEDICAL  SUPPORT  OF  THE  X-15  PROGRAM. 

(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 
Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  For  approximately  ten  years  aeronautical  engineers  have  been 
recording  in-flight  data  from  instrumented  aircraft  on  ground  read-out  indica¬ 
tors  through  telemetry.  During  the  flight  phase  of  a  research  aircraft  such 
as  the  X-2,  the  pilot's  physiologic  status  was  not  recorded  during  flight. 
During  the  flight  phase  of  the  X-15  aircraft,  physiologic  data  will  be  tele¬ 
metered  so  that  a  flight  surgeon  observing  the  ground  read-out  can  tell  when 
the  pilot  is  approaching  the  limit  of  his  physiological  tolerance,  this  will 
quantitatively  identify  the  most  stressful  portion  of  a  particular  mission 
profile.  Items  usch  as  (1)  cockpit  and  suit  pressure  differential  (2)  helmet 
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and  suit  pressure  differential.  (3)  pilot’s  body  surface  temperatures,  monitor¬ 
ed  during  flight  by  a  flight  surgeon  at  the  ground  receiving  station.  The 
over-all  objective  is  to  obtain  in-flight  quantitative  physiologic  data,  and 
to  provide  information  of  the  man's  ability  to  perform  while  under  stress. 

Such  data  will  provide  future  design  criteria  for  the  machine  which  will  Include 
the  man  as  a  useful  component  in  the  system.  fJ.  Aviation  Med.  30(3) :200, 

March  1959) 
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Rowen,  B.  1959  HUMAN  FACTORS  SUPPORT  OF  THE  X-15  PROGRAM, 

(presented  April  27,  1959,  at  the  30th  annual  meeting  of  the  Aero  Med. 
Assoc.,  Los  Angeles,  Calif.)  Aerospace  Medicine.  30(11) : 816-820, 

November  1959 

Abstract:  The  X-15  research  program  is  being  conducted  as  a  national  effort 
by  the  National  Aeronautics  and  Space  Administration  (NASA),  the  United  States 
Air  Force,  and  United  States  Navy.  Primary  research  interest  is  to  obtain 
(1)  knowledge  of  actual  flight  conditions  beyond  the  earth's  atmosphere; 

(  2)  determination  of  aerodynamic  heating,  heat  transfer  rates,  and  their 
effects  on  aircraft  structure,  and  (3)  quantitative  physiological  data  during 
actual  flight;  additional  research  objectives  include  (4)  knowledge  of  missions 
involving  exit  from  and  re-entry  into  the  earth's  atmosphere,  and  (5)  man's 
reaction  to  space  flight. 
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Rowen,  B.  1961  DYNA-SOAR  PILOT  TRAINING.  Lectures  in  Aerospace  Medicine 
16-20  January  1961.  (Conducted  at  the  School  of  Aviation  Medicine, 
Brooks  AFB,  Texas) 
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Royal  Aircraft  Establishment  1953  PARACHUTE  TESTS  IN  AFRICA  (Autuan, 
1952)  (Royal  Aircraft  Establishment,  Farnborough)  Interim  Rept., 
M.  E.  Dept.  Test  Mote. 
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Royal  Australian  Air  Force  1944  MINUTES  OF  THE  FIRST  MEETING  OF  THE  ACCELERA¬ 
TION  SECTION  OF  NO.  2  FLYING  PERSONNEL  RESEARCH  UNIT  HELD  AT  THE  OLD  MEDICAL 
SCHOOL,  SYDNEY  UNIVERSITY,  ON  29rri  MARCH  1944  AT  2  P.M.  (Royal  Australian 
Air  Force,  Flying  Personnel  Research  Coosnlttee)  F.R.  78;  29  March  1944; 

ATI- 156  761 
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Royal  Canadian  Air  Force  1956  AEROMEDIC\L  HANDBOOK  FOR  AIRCREW. 

(Royal  Canadian  Air  Force)  Rept .  No.  AFA  69 

ABSTRACT:  This  is  a  handbook  designed  to  provide  the  aircrew  with  a  better  under 
standing  of  the  human  factors  concerned  in  present-day  flying.  Included  are 
chapters  titled  (1)  physiology;  (2)  flying  fitness;  (3)  physics  of  the  atmosphere 
(4)  anoxia;  (5)  hyperventilation;  (6)  methods  of  increasing  oxygen  supply  to  the 
body;  (7)  oxygen  equipment  and  its  use;  (8)  standard  diluter-demand  system;  (9) 
oxygen  pressure -demand  system  and  mask;  (10)  removal  of  oxygen  mask  at  altitude; 
(11)  decompression  sickness;  (12)  effects  of  flight  on  the  ears  and  sinuses;  (13) 
expansion  of  gas  in  the  abdomen;  (14)  effects  of  heat,  cold,  and  noise;  (15) 
explosive  decompression;  (16)  vision;  (17)  care  of  personal  equipment;  (18) 
acceleration  or  g;  (19)  orientation  and  (20)  physiological  aspects  of  escape  from 
aircraft. 
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Rozenblyum,  D.  Ye  1939  THE  EFFECT  OF  ACCELERATION  ON  THE  ORGANISM. 
Military  Sanitation  Voyeono-Sanitamoye  delo  1:4-11 
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Rozenblyum,  D.  1959  PERED  POLETOM  CHEIX)VEKA  V  KOSMOS  (Prior  to  the  Flight 
of  Man  into  Outer  Space) 

Meditsinskii  Rabotnik  (Moskva),  38  (1786):  2,  May  12,  1959 
See  also:  'Trior  to  Sending  a  Man  In  Outer  Spare  Ships"  Central  Intelli¬ 
gence  Agency  Sclent.  Inform.  Rep.,  Sept.  18,  1959,  pp .  46-50.  (PB  131891T30) 

ABSTRACT:  In  any  manned  flight  into  space  in  a  hermetically  sealed  cabin  an 

artifically  maintained  microclimate  is  required.  The  selection  of  a  system 
of  air  regeneration  will  present  relatively  few  difficulties,  since  as  early 
as  the  late  1930 's  four  Soviet  scientists  successfully  endured  a  period  of 
100  hours  in  a  sealed  cabin  with  a  simulated  environment.  The  inadequacy  and 
unreliability  of  the  sensory  organs  due  to  high  speed,  radial  acceleration. 


and  weightlessness  will  require  automatic  devices  for  navigation  and  piloting. 
Prolonged  transverse  accelerations  are  well  tolerated.  The  observation  of 
animals  in  rocket  flights  and  of  Laika  in  Sputnik  shows  that  respiration  and 
circulation  are  not  substantially  distrubed  by  the  weightless  state.  It  is 
supposed  that  the  initial  symptoms  of  vertigo,  disruption  of  fine  motor 
coordination,  and  illusions  disappear  as  the  organism  becomes  adjusted  to 
weightlessness.  Meteors  and  short-wave  untraviolet  radiation  are  not  regarded 
as  serious  threats.  Information  on  the  intensity  of  cosmic  radiation  obtained 
from  the  Sputniks  and  the  Soviet  space  rockets  will  indicate  means  of  protection 
for  the  astronauts  from  the  effects  of  cosmic  rays. 
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Rubin,  A.,  J.  Winston,  H.  Metz-Rubln,  &  L.  Berwick  1951  THE  VESTIBULAR 

RESPONSES  TO  TURNING,  WITH  NOMOGRAMS  FOR  THE  DETECTION  OF  STREPTOMTCIN  AND 
OTHER  DRUG  TOXICITIES  AND  FOR  THE  PREDICTION  OF  THE  NORMAL  VARIATIONS  OF 
NYSTAGMUS  AND  VERTIGO.  Ann.  Otol.  Rhinol.  Larvngol.  60:108-116 


4,328 

Rubin,  H.  J.  1942  AIRSICKNESS  IN  A  PRIMARY  AIR  FORCE  TRAINING  DEXACHHENT 
J.  Aviation  Med.  13:2772-76,  1942. 
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Rudeseal,  P.R.  1954  HUMAN  SUBJECT  DOWNWARD  EJECTION  TESTS  FROM  B-47 
AIRCRAFT.  (Wright  Air  Development  Center,  Wright -Patterson  AFB,  Ohio) 
TN  54-100,  Nov.  1954.  ASTIA  AD  88  324 


ABSTRACT:  A  scries  of  downward  seat  ejection  tests  were  conducted  from  the 
navigator-bombardier  position  with  human  subjects  on  a  B-47  aircraft  to 
demonstrate  that  this  was  a  safe  method  of  escape.  Prior  to  conducting  the 
tests  with  human  subjects,  a  series  of  tests  were  performed  with  instrumented 
anthropometric  dunmies  to  measure  the  force  on  the  hands  tending  to  break 
the  handgrip  during  ejection.  After  the  forces  were  determined,  a  shock 
absorb..ng  device  was  installed  in  the  handgrip  system  which  enabled  human 
subjects  to  be  ejected  at  425  knots  IAS  from  10,000  feet  without  injury. 

This  proved  that  downward  seat  ejection  was  a  feasible  means  of  escape  up 
to  425  knots  IAS  from  the  B-47  aircraft.  (DFAWT  summary) 
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-PROTOTYPE  32G  EJECTION  SEAT  AND  RAILS- 
MODEL  F-94C.  (Lockheed  Aircraft  Corp. ,  Burbank,  Calif.) 

Report  No.  8667,  July  3,1952.  ASTIA  ATI  162  996 


ABSTRACT;  At  the  request  of  the  P-94C  Project  Structures  Engineer, 
tests  were  conducted  on  the  32  G  ejection  seat  rails.  The  seat  was  in  the 
fully  ^tended  position  during  the  tests.  Inertia,  catapult,  and  air  loads 
at  both  low  and  high  airplane  speeds  were  simulated.  Attention  was  given  to 
the  effect  produced  by  the  offset  catapult. 
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Rudolph,  L.  A.,  J.  A.  Schaefer,  R.  E.  Dutton,  A  R.  H.  Lyons  1957  SERUM 
GLUTAMIC  OXAIACETIC  TRANSAMINASE  IN  EXPERIMENTAL  TISSUE  INJURY. 

J.  IaD.  b  Clin.  Med.  49:31. 

Cited  Cope,  P.  W.  Nov.  1957. 
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Ruff,  S.  1935  DIE  BEGRENZUNG  DER  FLIEGERISCHEN  LEI STUNG  DURCH  DEN 

MENSCHLICHEN  ORGANlSMUS  (  The  Limitation  of  the  Flying  Performance 
Because  of  the  Human  Organism) 

Luftwehr.  (Berlin)  2:297-300.  ASTIA  ATI  68  443. 

ABSTRACT:  A  crew,  trained  for  the  endurance  of  excessive  accelerations, 
can  stand  a  maximum  of  4-  5  g  for  30-  40  sec,  or  6-7  for  2-  3  sec.  Beyond 
that  point,  visual  disturbances  and  Impairment  of  consciousness  occur. 

At  10.5  g,  concussion  of  the  brain  resulted.  Ruptures  of  inner  organs 
are  to  be  expected  at  6-7  g,  and  beyond  this  point,  in  addition  to  these 
lesions,  concussions  of  the  brain  occur. 
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Ruff.  S.  1936  TYPICAL  FRACTURES  OF  FIBULA  IN  OBSERVATION  PLANE 

PILOTS  DUE  TO  ACCELERATION  WHEN  FLYING  IN  SHARP  CURVES .  (Wahrend  des 
Fluges  aufgetretene  Flbulafrakturen,  eine  durch  Fliehkrdfte  bedlngte 
typische  Verletzung  von  Beobachtern)  Luft fahrtmed . .  1:50-52 


ABSTRACT:  A  series  of  fractures  of  the  lower  third  of  the  fibula  was  investi¬ 
gated.  In  each  case,  the  victim  was  a  military  observer  and  the  fracture 
occurred  when  the  plane  described  a  curve  while  he  was  in  a  standing  position. 
Although  banking  would  give  the  plane  a  downward  acceleration  of  4.5  -5  g, 


-  1,311  . 


and  Increase  the  apparent  weight  of  the  body  from  80  kg.  to  300-400  kg,  this 
weight  should  be  safely  supported  even  by  one  leg.  However,  further  question¬ 
ing  disclosed  the  fact  that  of  gravity  of  the  observer  out  of  the  base  of 
support  of  the  body  formed  by  his  feet.  The  weight  of  the  body  was  placed  on 
one  leg  at  such  an  angle  as  to  cause  the  fracture. 
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Ruff,  S.  1937  UNFALLE31FAHRUNGEN  (Protection  Against  Possible  Injuries. 
Caused  by  Airplane  Crashes)  Part  V  of  10  parts. 

March  1937.  ASTIA  ATI  60742 


ABSTRACT:  Protective  measures  against  possible  injuries  to  flying  personnel 

by  airplane  crashes  were  investigated.  Statistics  show  an  overwhelming 
number  of  head  injuries  in  airplane  crashes.  The  causes  of  the  injuries 
were  investigated,  and  suggestions  for  the  protection  of  personnel  are 
presented.  It  is  suggested  that  in  addition  to  the  crash-helmet,  the  pilot 
should  be  fastened  to  the  seat  by  several  belts  (one  belt  around  the  abdomen 
being  insufficient)  The  back  strap  should  be  tight  enough  and  fastened  in 
such  a  manner  as  to  prevent  a  forward  surge  of  the  body.  Suggestions  for 
cockpit-seat  improvements  are  made. 
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Ruff,  S.  1937  HEAD  INJURIES  IN  AIRCRAFT  ACCIDENTS:  THEIR  ORIGIN  AND 

THE  POSSIBILITY  OF  THEIR  PREVENTION.  (Kopfver letzungen  bci  Flugunfallen, 
ihre  Entstehung  und  Mogl ichkeiten  zu  ihre  Minderung) 

Luftfahrtmed. .  1:355-360 


ABSTRACT:  In, 1936  more  than  50X  of  all  injuries  and  almost  80  percent  of  the 
fatal  injuries  to  fliers  involved  the  head.  Faulty  seats  or  safety  straps  or 
the  complete  lack  of  the  latter  were  responsible  in  most  cases.  Numerous 
instances  of  the  failure  of  seats  were  discovered.  To  be  effective,  a  safety 
strap  must  be  attached  near  the  top  of  the  chair  back  as  well  as  at  the  seat, 
to  keep  the  head  and  shoulders  from  being  thrown  forward  when  the  plane  stops 
suddenly. 
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Ruff,  S.  1937  DIE  LUFTKRANKHEIT  (Airsickness) 

Luf tfahrtmedizinische  Abhandlungen  (Leipzig)  1;  277-285 
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Ruff,  S,  1939  UEBER  DEN  EINPUJSS  HOHER  PLIEWRAFTE  AU?  DEN  MENSCHLlCHEd 
ORGANISMUS  (Concerning  the  Influence  of  High  Centrifugal  Forces  Upon 
the  Human  Organism) 

Wiener  kliniache  Wochenschr if t  (Vienna)  52:861-864. 

ABSTRACT:  A  review  of  the  effects  of  high  centrifugal  forces  on  man, 
such  as  appear  in  experimental  flying  with  fast  machines  and  while  pulling 
out  of  a  dive.  The  influence  of  %reight,  reaction,  time  and  the  direction 
of  the  aircraft  is  considered.  In  the  normal  sitting  position  the  focus 
of  the  disturbances  found  in  high  flying  occurs  in  the  collection  of 
considerable  quantities  of  blood  in  the  legs  through  the  hydrostatic 
pressure  differences  exerted  parallel  to  the  great  vessels.  The  circulation 
remains,  on  the  other  hand  undisturbed,  if  one  places  the  pilot  in  the 
aircraft  so  that  momentum  is  exerted  perpendiculstr  to  the  great  vessels, 
which  means  that  the  pilot  is  in  a  prone  position. 
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Ruff,  S.  1940  BIOLOGICAL  PROBLEMS  OF  HIGH  SPEED  FLYING 

(Biologische  Probleme  des  Hochgeschwindigkeits  fluges)  ASTIA  ATI'60571 


ABSTRACT:  A  general  discussion  of  the  different  biological  problems  which 
arise  in  high-speed  flying  is  presented.  The  influence  of  centrifugal 
forces  on  body  functions  is  explained  with  the  aid  of  diagrams,  graphs,  and 
photographs.  It  was  found  that  a  person  in  a  prone  position  is  able  to 
withstand  centrifugal  forces  of  much  greater  laagnitude  than  a  person  sitting 
Experiments  hhowed  that  accelerations  of  14  to  16  g  could  be  withstodd  if  the 
crew  of  an  airplane  were  in  a  prone  position. 
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Ruff,  S.  1938  Ober  BLUTDRUCK  UND  PULSFRBQUENZ  MESSUNGEN  BEI  ZENTRIFUGAL- 

BESCHLEUNIGUNGEN  IM  FLUGZEUG  (Concerning  Blood  Pressure  and  Pulse  Frequency 
Measurements  During  Centrifugal  Accelerations  in  the  Airplane) 

Luf tfahrtmedizinische  Abhandlungen  (Leipzig)  2;  116-120. 
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Ruff,  S.  1938  THE  EFTECT  OP  CENTRIFUGAL  FORCES  ON  THE  HUMAN  ORGANISM. 

(Ueber  Beach leunlgungsuntersuchungen  am  Menschen)  ASTIA  ATI-106  822,  , 
12  January  1938 
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Ruff,  Siegfried  1940  HIGH  ALTITUDE  ACCIDENTS  DURING  THE  WAR  -  PART  I  of 
3  PARTS  (HOEHENFUJGUNFAELLE  WAEHREND  DES  KRIEGES)  ASTU  ATI  53562. 

ABSTRACT:  Statistics  are  given  for  the  causes  of  accidents  occurring 
during  high  altitude  flight.  The  smallest  number,  10  percent,  are  caused 
by  the  failure  of  instruments.  Illness  and  consitutional  disorders 
account  for  14. SX.  The  greatest  cause  of  accidents,  75. 5X,  proved  to  be 
lack  of  familiarity  with  the  instruments  and  ensuing  service  failure. 

A  lack  of  knowledge  of  the  effect  of  high  altitude  upon  the  huxsan 
organism  also  contributed  to  the  accident  rate. 
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Ruff,  S.  1942  HUMAN  RESISTANCE  TO  CERTAIN  TYPES  OP  UNEVEN  ACCELERA¬ 

TION.  (Ueber  die  Beschleunigungsfestigkelt  des  Menschen .. .Beschleunl- 
gun^en)  ASTIA  ATI-47632, 


ABSTRACT:  Studies  were  made  by  the  German  Aeronautical  Research  Institute 
on  human  resistance  to  certain  types  of  shock  accelerations.  Results  of 
experiments  are  discussed  pertaining  to  the  distribution  of  forces  acting 
upon  certain  parts  of  the  human  body  in  airplane  crash  landings,  parachute 
shocks  and  in  the  ejection  of  catapult  type  seats  in  modern  aircraft.  It 
was  concluded  that  in  airplane  crash  landings  the  body  can  tolerate  force 
up  to  26  g,  with  the  necessary  precautions,  without  injury.  Experiments 
have  proven  that  a  2000  kg  shock  can  be  absorbed  without  Injury  in  parachut* 
opening  and  20  g  can  be  endured  with  the  ejection  catapult  seat. 
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Ruff,  S.  &  H.  Strughold  1942  EFFECTS  OF  ACCELERATION  (RAF,  Institute 
of  Aviation  Medicine,  Famborough)  F.  P.  R.  C.  Report  No.  422, 
February  1942. 

Translation  of  a  section  from  their  Compendium  of  Aviation  Medicine. 


/ 
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Ruff,  S.  1938  UBER  DAS  VERHALTEN  VON  BLUTDRUCK  UND  PULSFREQUENZ  UNTER 
DEM  EINFLUSS  VON  FLIEHKRAFTEN  UND  UBER  VERSUCHE  ZUR  STEIGERUNG  DER 
BESCHLEUNICUNGSERTRAGLICHKEIT.  (Behavior  of  blood  pressure  and  pulse 
frequency  under  the  Influence  of  centrifugal  forces  and  research  for 
the  Increase  of  acceleration  tolerance.)  Luf tfahr tmedizin  2:259-280. 

ABSTRACT:  The  author  describes  a  method  by  which  systolic  and  diastolic 
blood  pressure  may  be  registered  about  every  15  seconds,  even  under  the 
influence  of  high  acceleration. 

With  this  method  experiments  were  performed  on  man,  using  the  centrifuge 
■in  connection  with  which  the  blood  pressure  and  pulse  were  registered. 

experiments  showed  that  accelerations  up  to  3  g.,  even  for  con- 
si:r*vable  periods  of  time,  were  tolerated  without  disturbances  and  with  no 
•»s'  .ntial  changes  in  blood  pressure.  The  pulse,  however,  rose  rapidly 
from  the  beginning  in  this  as  well  as  in  all  other  experiments.  In  the 
presence  of  accelerations  over  3  g.  disturbances  to  vision  and  consciousness 
occurred,  accompanied  by  considerable  change  in  blood  pressure.  The  changes 
adjustment  of  the  circulation. 

In  experiments  with  accelerations  up  to  5  g.  for  brief  periods,  there  were 
only  slight  changes  in  pulse  rate.  Reduction  of  systolic  blood  pressure 
and  of  blood  pressure  amplitude  occurred  only  after  4  g.  had  been  reached. 
There  were  no  subjective  disturbances  in  this  group  of  tests.  Further 
experiments  had  to  do  With  determining  the  effectiveness  of  a  number  of 
measures  for  Increasing  the  acceleration  tolerance.  It  was  found  that 
during  digestion  the  tolerance  was  greatly  increased  and  that  addition  of 
CO2  to  the  atmosphere  (within  the  plane)  was  also  helpful. 

The  use  of  abdominal  girdles  was  not  quite  so  effective.  Another  measure 
which  increases  tolerance  to  acceleration  is  lying  down.  In  this  position 
high  speed  does  not  affect  the  organism  so  much  as  in  the  sitting  position. 
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Ruff,  S.,  &  H.  Strughold  1942  COMPENDIUM  OF  AVUTIOH  MEDICINE 

(GRUNDRISS  DER  LUFTFAHRTMEDIZIN . )  (Leipzig:  Johann  AmUrosius 
Barth,  1939)  Trans.  Nat'l.  Research  Council,  Washington,  D.  Z.  1942. 

ABSTRACT:  German  Aviation  Medicine  has  valiantly  kept  pace  with  the 
astonishing  rise  of  German  aviation.  Untiring  in  its  research  it  has 
provided  advice  and  help  for  the  service  and  in  return  has  derived  its 
stimulus  from  the  demands  of  the  air  corps.  Not  content  with  practical 
research  alone,  German  Aviation  Medicine,  in  the  few  years  of  its  activity, 
has  bodly  attacked  the  scientific  fundamentals  of  the  problems  of  aviation; 
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the  result  Is  a  new  medical  discipline.  The  medical  profession  at  large 
is  entitled  to  information  regarding  the  results  of  these  investigations 
for  in  their  implications  they  touch  upon  nearly  every  field  of  medicine. 

It  is  therefore  pertinent  that  the  authors  present  a  cross  section  of 
the  status  of  Aviation  Medicine  today  and  make  it  accessible  to  the  public. 
They  are  primarily  addressing  medical  students  and  those  physicians  «^o 
are  connected  with  aviation,  to  whom  knowledge  of  aviation  medicine  is 
particularly  desirable.  The  present  compendium  serves  the  purpose  of 
explaining  to  those  not  specially  trained  in  the  isaln  problems  of  Aviation 
Medicine. 
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Ruff,  S.  1942  INFLUENCE  OP  GREAT  TANGENTIAL  FORCES  ON  THE  HUMAN  ORGANISM 
War  Med .. (Chicago)  2(3) :534-536.  May  1942. 


4,347 

Ruff,  S.,  tr.,  &  J.B.  Bateman  1945  MEDICAL  PROBLEMS  CONCERNING  PARACHUTE 
JUMPS  FROM  HIGH  ALTITUDES  AND  AT  HIGH  VELOCITIES . 

(Paper,  Lilienthal  Association  in  Braunschweig,  Salzburg  and  Thorn, 
winter  1941-1942) 

Translated  as  Appendix  5  to  Lovelace,  W.R. ,  E.J.  Baldes,  &  V.J.  Wulff, 
The  Eject  ion  Seat  for  Emergency  Escape  from  High-Speed  Aircraft 
ASTIA  ATI  7245 


ABSTRACT:  With  the  steadily  Increasing  performance  of  our  aircraft  a  series 
of  medical  problems  has  arisen  which  are  related  to  existing  rescue  devices 
and  to  others  still  to  be  developed.  This  report  discusses  briefly  that  phase 
of  aviation  medical  knowledge  and  Investigation  which  deals  with  the  above 
questions-  that  is  to  say,  with  parachute  Jumps  from  present-day  and  future 
aircraft.  The  medical  problems  %rtilch  arise  in  balling  out  from  modem  aircraft 
are  to  be  attributed  to  flight  at  increasing  altitudes  and  at  ever  increasing 
velocities.  (Author) 
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Ruff,  S.  1946  HUMAN  TOLERANCE  OF  ACCELERATION  AND  MEASURES  IN  AIRCRAFT 
CONSTRUCTION  TO  INCREASE  IT.  (  Trans  1.,  U.S.  Air  Force  Aero  M.  Cent., 
Heldelb.)  Transl.  from;  Zschr.  Ver,  Deut.  Ingen..  84:817 
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Ruff,  S.  1950  BRIRy  ACCELERATION:  Le«  •  Than  One  Second.  In  Dept, 
of  the  Air  Force,  German  Aviation  Medicine.  World  War  II. 

^aah.,  D.  C.:  0.  S.  Govt.  Printing  Office,  1950).  1,  584-597. 
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Ruff,  S.  &  R.  Schroedter  1957  EINE  SCHLEUDER  fOr  BESCHLEUNIGUNGSUNTERSUCHUNGEN 
(A  Catapult  for  Acceleration  Teata) 

Luf tfahrttechnik. Pp.  38-39 
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Ruff,  S.  1960  [AVIATION  ACCIDENTS  CAUSED  BY  HUMAN  FAILURESi 
Hefte  Unfallhellk  62:53-62 
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Ruff,  S.  1961  THE  HUMAN  CENTRIFUGE  AND  ITS  APPLICATION  TO  PILOT  SELECTION. 
In  Bergeret,  P.,  ed.,  Bio-Assay  Techniques  for  Human  Centrifuges  and 
Physiological  Effects  of  Acceleration  (New  York:  Pergamon  Press,  1961) 
AGARDograph  No.  48,  pp.  1-13 


ABSTRACT:  The  human  centrifuge  constructed  for  the  Institute  Fur  Flugmedizin  der 
Deutschen  Versuchsanstalt  Fur  Luftfahrt  had  to  fulfill  various  technical  demands: 
(1)  A  maximum  acceleration  of  40  g;  (2)  A  wide  range  of  acceleration  rate,  from 
0.01  g/sec  to  about  20  g/sec,  adjustable  by  hand  as  well  as  automatically;  (3) 

A  diameter  not  longer  than  16  m;  (4)  Different  arms  should  be  provided  fot  differ¬ 
ent  purposes;  (5)  A  sufficient  quantity  of  collector  rings  should  be  provided  for 
transmission.  A  short  survey  is  given  of  the  special  technical  devices  chosen 
in  order  to  satisfy  these  demands. 

The  second  part  of  the  paper  deals  with  the  centrifuge  as  a  selection  instrument: 
a  choice  reaction  time  test  with  visual  and  auditory  stimuli  was  used  to  study 
efficiency  impairment  under  acceleration.  The  rate  of  acceleration  was  0.01  g/sec), 
later  0.1  g/sec.  The  run  at  4  or  4.5  g  lasted  for  a  maximum  of  5  minutes. 

(AUTHOR) 
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Rulon,  P.  J.,  P.  B.  Sampson,  and  B.Schohan  1951  THE  EFFECTS  OF  "G” 
FORCES  ON  THE  PERFORMANCE  OF  TELETYPE  OPERATORS 
(Educational  Research  Corp.,  Cambridge,  Mass.) 

WADC  AF  Techn.  rept.  no.  6568  Oct.  1951  ASTIA  AD  1164 


ABSTRACT:  Twelve  AF  teletypists  (hunt-and-peck  and  touch  operators)  were 
performance- tested  under  strlght  and  level  and  g-force  flight  conditions 
In  3  different  positions:  facing  forward,  sideways,  and  rearward  In  the 
aircraft.  The  forces  Imposed  ranged  from  0  to  2  g,  with  Intervals  of  straight 
and  level  flight  Interspersed  with  periods  of  turbulence  and  acceleration. 

The  recorded  data  were  collated  In  terms  of  events  transpiring  on  the 
teleprinter  simultaneously  with  a  given  g  force.  Speed  and  accuracy  Indexes 
were  also  calculated.  Hunt-and-peck  typist  speed  scores  were  greater,  but 
accuracy  scores  were  smaller  under  g  force  conditions  than  under  optimum 
flight  conditions.  Speed  and  accuracy  decreased  for  touch  teletypist 
under  g-force  conditions.  Under  all  flight  conditions,  maximum  typing  speed 
was  achieved  when  the  subjects  faced  rearward  In  the  aircraft.  No  consistent 
evidence  was  obtained  to  Justify  the  superiority  of  one  position  over  the 
others  with  respect  to  typing  accuracy.  Speed  and  accuracy  of  typing 
Improved  consistently  with  practice.  Consistent  patterns  were  obtained  for 
finger  displacement  errors  about  the  Intended  teleprinter  key  with  a  radical 
decrease  In  frequency  toward  the  peripheral  keys.  Displacements  occurred  more 
frequently  in  a  lateral  direction  than  vertically  or  diagonally. 
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Rushmer,  R.  F.  1943  PHYSIOLOGY  OF  INCREASED  INTRATHORAC IC  PRESSURE  IN  RELATION 
TO  THE  EFFECT  OF  CENTRIFUGAL  FORCES:  I.  INTRODUCTION;  METHODS;  CHANGES  IN 
POSITION  OF  THE  DIAPHRAGM,  IN  HEART  SIZE,  AND  IN  INTRA-ABDOMINAL  PRESSURE 
DURING  INCREASED  INTRAPULMONIC  PRESSURE.  (School  of  Aviation  Medicine, 

Randolph  AFB,  Texas)  Proj .  No.  160,  Rept.  No.  1;  ASTIA  AD-132  984;  10  Nov. 1943 

ABSTRACT:  Similarities  between  the  circulatory  changes  resulting  from  Increased 

intrathoracic  pressure  and  from  positive  radial  acceleration  indicate  that 
compensation  to  these  stresses  depends  upon  closely  related  mechanisms.  Initial 
observations  have  been  made  on  certain  effects  of  several  modifications  of  the 
Valsalva  maneuver.  When  intrapulmonic  pressure  is  elevated  to  40  mm  Hg  just  after 
a  full  inspiration  the  diaphragm  may  move  upward  or  downward,  the  cardiac  silhouette 
on  X  ray  gets  smaller  and  the  intragastric  pressure  usually  approximates  intra¬ 
thoracic  pressure.  When  intrapulmonic  pressure  is  elevated  to  40  mn  Hg  after  a 
forced  expiration  the  diaphragm  invariably  roovjs  upward,  the  size  of  the  cardiac 
silhouette  is  reduced  usually  to  a  lesser  extent,  and  the  intragastric  pressure 
exceeds  intrathoracic  pressure  by  5  mm  to  23  mm  Hg .  When  Intrapulmonic  pressure 
is  maintained  at  40  mm  Hg  while  leakage  of  air  occurs  through  a  valve  In  the  mano¬ 
meter  system  the  gradient  in  pressure  between  thorax  and  abdomen  Is  greatest  of 
all.  being  as  much  as  35  mm  to  50  am  Hg.  (AUTHOR) 
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Rutlmr,  R.  F.  1943  CIRCULATORY  COLLAPSE  PRODOCHD  BY  STTMJUTION  OP 
AM  ARTERIAL  WALL.  (USAAF  School  of  AvUtion  Medicine,  Randolph 
Field,  Texae)  Reaearch  ProJ .  No.  166,  Report  No.  1,  10  Septeaber 
1943. 
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Ruahmer,  R.  F.  1943  OVERVENTILATION  IN  SUBJECTS  DURING  THE  SWING  TEST 
IjSAAF  School  of  Aviation  Medicine,  Randolph  Fisld,  Texaa)  Rept. 

No.  133-1,  May  1943. 
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Rushmer,  R.  F.  1943  PHYSIOLOGY  OF  INCREASED  INTRATHORACIC  PRESSURE  IN  RELATION 
TO  THE  EFFECT  OF  CENTRIFUGAL  FORCES.  CAM  No.  234;  10  Nov.  1943 

ABSTRACT:  Similarities  of  circulatory  changes  resulting  from  increased  intratho- 

racic  pressure  (cf.  Valsalva  maneuver)  and  from  positive  radial  acceleration 
indicate  that  compensation  to  these  stresses  is  based  on  similar  mechanisms. 

(a)  When  intrapulmonic  pressure  is  elevated  to  40  tran  Hg  after  forced  inspiration 
(VI  maneuver),  intragastric  pressure  is  equal  to  intrapulax>n..c  pressure. 

(b)  When  intrapulroonic  pressure  is  elevated  to  40  mm  Hg  after  forced  expiration 
(Ve  maneuver)  intragastric  pressure  is  higher  than  intrapulmonic  by  8  to  23  ttm  Hg. 

(c)  When  intrapulmonic  pressure  is  maintained  at  40  mm  Hg  while  a  leakage  of  air 
occurs  through  a  manometric  valve,  (Ml  maneuver)  intragastric  pressure  is  35  to 

50  mm  Hg  higher  than  intrapulmonic.  Repeated  performance  of  the  Ml  maneuver  during 
centrifugation  will  raise  blackout  threshold  3  "g". 
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Rushmer,  R.  F.  1943  PHYSIOLOGY  OF  INCREASED  INTRATHORACIC  PRESSURE  IN 
RELATION  TO  THE  EFFECT  OF  CENTRIFUGAL  FORCES:  II.  ARTERIAL  PRESSURE, 

VENOUS  PRESSURE,  AND  FINGER  VOLUME  DURING  INCREASED  INTRAPULMONIC  PRESSURE. 
(School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Proj  .  No.  160;  Rept. 

No.  2;  ASTIA  AD-132  985;  1  Dec.  1943 

ABSTRACT;  Study  waS  made  of  the  effects  of  increased  intrathoracic  and  intra¬ 
abdominal  pressure  on  arterial  pressure  in  the  arm,  on  venous  pressures  in  the 
arm  and  in  the  leg,  and  on  volume  of  the  finger.  Venous  flow  from  the  arm  to 
thie  thorax  failed  to  occur  in  75X  of  normal  subjects  during  the  Vi  maneuver,  in 
1001  during  the  Ve  maneuver,  and  in  221  during  the  MI  maneuver _ Venous  return 


-  1,319 


failed  to  occur  from  the  lower  extremities  to  the  a^'dca»  n  all  rubj:ct'  during 
all  the  maneuvers.  A  rapid  Increase  in  venous  pressure  was  usually  accompanied 
by  a  rapid  increase  in  the  volume  of  the  finger  and  a  poor  compensation  of  the 
arterial  blood  pressure  during  the  Vi  maneuver.  Individuals  displaying  a  rapid 
Increase  in  venous  pressure  during  the  VI  maneuver  do  so  on  subsequent . trials 
and  on  subsequent  days.  The  abdomino -thoracic  gradient  in  pressure  produced 
during  the  Ve  and  Ml  maneuvers  apparently  facilitates  the  maintenance  of 
arterial  blood  pressure.  (AUTHOR) 
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Rushmer,  R.  F;  1943  PHYSIOLOGY  OF  INCREASED  IHTRATHORACIC  PRESSURE  IN  RELATION 
TO  THE  EFFECT  OF  CENTRIFUGAL  FORCES;  ARTERIAL  PRESSURE,  VENOUS  PRESSURE, 

AND  FINGER  VOLUME  DURING  INCREASED  INTRAPULMONIC  PRESSURE.  CAM  No,  233; 

1  Dec.  1943 


ABSTRACT : 


(a)  In  normal  subjects  venous  return  from  arm  to  thorax  fails  in  75X  of  men  per¬ 
forming  VI  breathing  maneuver,  in  lOOZ  performing  Ve  maneuver  and  in  22X  perform¬ 
ing  Ml  maneuver.  Venous  return  from  legs  fails  to  occur  in  all  subjects  perform¬ 
ing  all  three  types  of  breathing  maneuvers. 

(b)  Rapid  increase  in  venous  pressure  is  usually  accompanied  by  a  rapid  increase 
in  finger  volume.  Poot  coBq>ensation  of  arterial  blood  pressure  occurs  during  VI 


maneuver . 

(c)  Individuals  displaying  a  rapid  increase  in  venous  pressure  during  VI  maneuver 
do  so  on  subsequent  days . 

(d)  Abdomino -thoracic  gradient  in  pressure  produced  during  Ve  and  Ml  maneuvers 
apparently  facilitates  maintenance  of  arterial  blood  pressure. 
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Rushmer,  R.  F.  1944  PHYSIOLCXJY  OF  INCREASED  INTRATHORACIC  PRESSURE  IN  RELATION 
TO  THE  EFFECTS  OF  CENTRIFUGAL  FORCES.  (3)  TWO  CASES  OF  CIRCULATORY  FAILURE 
DURING  INCREASED  INTRAPULMONIC  PRESSURE.  (School  of  Aviation  Med.clne, 

Randolph  AFB,  Texas)  Proj  .  No.  160;  Rept ,  No.  3;  ASTIA  AD-144  994;  10  Jan, 1944 

ABSTRACT:  Two  subjects  performing  modifications  of  the  Valsalva  maneuver  while 
suffering,  from  primary  neurogenic  shock  developed  visual  and  cerebral  disturbances 
and  poor  circulatory  compensation  to  the  maneuv'‘rs .  A  third  subject,  having  poor 
tolerance  to  rapid  changes  in  posture  and  to  centrifugal  force,  demonstrated  a 
subjective  and  circulatory  response  to  increased  intrathoracic  pressure  similar  to 
the  subjects  mentioned  above.  Improvement  in  tolerance  to  increased  intrathoracic 
pressure  on  repeated  trials  by  Subject  3  was  associated  with  a  reduction  in  the 
rate  of  increase  in  venous  pressure,  especially  during  the  VI  maneuver.  Correla¬ 
tion  of  the  circulatory  response  to  increased  intrathoracic  pressure  with  toler¬ 
ance  to  G  on  the  human  centrifuge  may  lead  to  the  development  of  a  simple  test  for 
detection  of  poor  tolerance  to  centrifugal  forces.  (AUTHOR) 
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Rushmer,  R.  F.  1944  PHYSIOLOGY  OF  INCREASED  INTRATHORACIC  PRESSURE  IN  RELATION 
TO  THE  EFFECT  OP  CENTRIFUGAL  FORCES:  IV.  COMPARISON  OF  PHYSIOLOGICAL 
RESPONSES  TO  INCREASED  INTRAPULMONIC  PRESSURE  AND  TO  APPLIED  CENTRIFUGAL 
FORCES.  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Pro j .  No.  160, 
Rept.  No.  4,  ASTIA  AD-132  986,  1  Aug.  1944 

ABSTRACT:  A  suranarization  was  made  of  the  factors  in  the  circulatory  compensation 
to  increased  intrapulmonic  pressure  which  aid  in  the  understanding  of  tolerance 
to  radial  acceleration.  During  neurogenic  peripheral  circulatory  failure  in  a 
limited  number  of  human  subjects,  dinning  of  vision  occurred  at  a  systolic  pres¬ 
sure  of  65  nn  Hg;  blackout  at  40  nn  Hg;  and  unconsciousness  when  the  blood 
pressure  was  not  measurable.  On  the  basis  of  these  observations,  it  is  predicted 
that  the  average  individual  who  has  a  blackout  threshold  of  5g,  develops  a  systolia 
blood  pressure  of  140  mm  Hg  at  the  level  of  the  h«>art  during  the  application  of 
the  force.  Deductions  from  the  results  with  the  Valsalva  maneuver  and  from  the 
protective  value  of  certain  anti-g  devices  suggest  that  venous  pooling  in  the 
extremities  is  not  the  most  iiq>ortant  variable  concerned  with  the  individual's 
tolerance  to  positive  acceleration,  provided  the  duration  of  the  applied  force 
is  brief.  Theoretical  considerations  and  a  few  service  observations  make  the 
crouching  position  seem  just  as  effective  in  improving  g-tolerance  as  any  of  the 
mechanical  devices  available  but  practical  difficulties  Interfere  with  its  full 
use  in  existing  aircraft.  It  la  recommended  that  further  attempts  be  made  to 
overcome  the  difficulties  of  using  the  crouching  position  in  the  human  centrifuge, 
and  to  make  precise  measurements  on  the  relation  of  position  Of  the  body  to 
blackout  threshold.  (AUTHOR) 
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Rushmer,  R.  F.  1944  COMPARISON  OF  EXPERIMENTAL  INJURIES  RESULTING  FROM 
DECELERATIVE  FORCES  APPLIED  TO  THE  VENTRAL  AND  DORSAL  ASPECTS  OF  RABBITS 
DURING  SIMULATED  AIRCRAFT  ACCIDENTS 

(School  of  Aviation  Medicine,  Randolph  Air  Force  Base,  Tex.) 

ProJ .  no.  301  Rept.  no.  1  8  Oct.  1944  ASTIA  AD  135  555 


ABSTRACT;  Rabbits  subjected  to  moderate  amounts  of  decelerative  force 
received  somewhat  less  internal  damage  when  the  decelerative  force  was  applied 
to  the  back  by  a  flat  surface  than  occurred  in  animals  facing  the  force  and 
supported  by  a  web  harness  similar  to  a  Sutton  harness.  When  rabbits  were 
subjected  to  decelerative  forces  or  a  magnitude  of  300  g's  to  400  g's  with 
the  force  acting  on  areas  of  comparable  size  on  the  dorsal  and  ventral 
surfaces  there  was  no  apparent  difference  in  the  degree  of  internal  injury 
sustained.  The  location  of  internal  injury  bore  little  relation  to  the  site 
of  application  of  a  large  force.  This  suggests  that  most  of  the  trauma 
under  these  circumstances  is  the  result  of  a  combination  of  two  factors; 

(1)  high  pressure  waves,  transmitted  through  the  solid  viscrea  and  fluid 
elements  of  the  body,  and  (2)  tearing  of  tissues  such  as  liver,  smsentery, 
intestinal  tract,  and  large  blood  vessels,  from  sudden  distortion  of  dis¬ 
placement.  The  most  severe  injuries  resulted  when  the  animals  were  loosely 
attached  and  allowed  to  continue  to  travel  forward  and  decelerate  against 
a  flat  surface  which  had  completely  decelerated  at  the  tlise  of  impact  by  the 
animal.  (Author) 
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Ruihmer,  R.  F.  1944  A  STUDY  OP  THE  ROLE  OF  INTRA-ABDOMINAL  PRESSURE  IN  TOLER¬ 
ANCE  TO  CENTRIFUGAL  FORCE.  (School  of  Aviation  Medicine,  Randolph  AFB, 

Texas)  Proj  .  No. 316;  Rept .  No.  1;  ASTIA  AD-135  558;  9  Sept.  1944 

OBJECT:  To  determine  the  importance  of  hydrostatic  pressure  provided  by  the  mass 
of  movable  abdominal  contents  in  supporting  venous  return  from  the  splanchnic  area. 
CONCLUSIONS  AND  RECOMMENDATIONS:  (a)  The  intra-abdominal  pressure  of  both  dogs 
and  man  is  sufficient  to  support,  on  the  average,  a  column  of  blood  from  any  level 
in  the  abdomen  to  a  level  a  few  centimeters  below  the  dome  of  the  diaphragm,  (b) 

The  combined  effect  of  the  intra-abdominal  pressure  and  the  Intra-thoraclc  pressure 
is  adequate  to  elevate  blood  above  the  level  of  the  dome  of  the  diaphragm  in  dogs, 
(c)  The  increase  in  intra-rectal  (and  intra-abdominal)  pressure  during  positive 
radial  acceleration  is  related  to  the  magnitude  of  the  centrifugal  force,  (d) 

The  increase  in  intra-rectal  pressure  on  the  centrifuge  during  positive  radial 
acceleration  fails  to  reach  levels  predicted  on  the  basis  of  a  column  of  fluid  of 
constant  height.  This  is  believed  to  be  the  result  of  protrusion  of  the  anterior 
abdominal  wall  and  compression  of  intestinal  gas  producing  descent  of  the  diaphragutv 
(e)  The  use  of  pneumatic  anti-g  devices  %ihich  apply  pressure  (1  Ib/sq.  in./g)  to 
the  anterior  abdominal  wall  increases  tl>  .-ressure  within  the  abdomen  to  a  level 
consistent  with  an  elevation  of  the  diaphragm  to  about  its  norawl  level,  (f)  A 
hypothesis  is  presented  to  explain  the  effectiveness  of  anti-g  devices  in  terma  of 
their  ability  to  maintain  the  heart  and  diaphragm  at  or  near  their  normal 
positions.  (AUTHOR) 
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Rushmer,  R.  F.  1944 
ANIMALS.  (School 
241,  Rept,  No,  1, 


INTERNAL  INJURY  PRODUCED  BY  ABRUW 
of  Aviation  Medicine,  Randolph  AF^ 

2  Sept.  1944 


ABSTRACT; 

(a)  This  article  is  mainly  a  description  of  an  apparatus 
eration  in  mice.  The  same  type  of  Internal  injuries  occi^ 
hiunans  in  aircraft  accidents. 

(b)  The  lungs,  liver,  spleen,  and  mesentery  are  most  fre(^i 
forces  applied  transversely  through  the  body  and  in  that 

(c)  Decelerative  forces  developed  at  the  upper  end  of  thi 
apparatus  are  undoubtedly  greater  than  those  developed 
of  aircraft.  The  forces  calculated  at  the  abdominal  sur 
153-227  "g" .  It  is  entirely  possible  that  forces  of  thi 
airplane  crashes. 

(d)  In  spite  of  the  fact  that  data  obtained  this  way  can 
to  the  problem  of  aircraft  accidents, fundamental  Invest 
ism  of  action  of  these  forces,  the  effect  of  position  on 
the  incidence  of  injury  to  various  tissues  can  be  carried 
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Rushaer,  R.F.  1945  THI  CHANGES  IN  PRESSURE  IN  THE  PERITONEAL 
CAVITY  PRODUCED  BY  SUDDEN  DECELERATION  OF  EXPERIMENTAL  ANIMALS. 
(AAF  School  of  Aviation  Medicine,  Randolph  Field,  Texas) 

Report  No.  472-1 
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lufhnr  »  F.  1945  DECElEBATIOd  (P*pet  presented  et  conference  m  Went  Dene  lop 
^nU  iVAnietlon  Hedlclne,' AAF  School  of  Anletlon  Medicine,  Rendolph  Field, 
Tcxaa^June  4  Md  5,  1945) 
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Ruahmer,  R.  F.,  E.  L.  Beckman  and  l)NLee  1946  PROTECTION  OF  THE  CEREBRAL 
CIRCULATION  BY  THE  CEREBROSPINAL  FLUID  UNDER  THE  INFLUENCE  OF  RADIAL 
ACCELERATION . 

(Office  of  Naval  Research,  Washington,  D.  C.) 

Deceaber  1946  CONTRACT  N6ori77 

Also  seej^B.  J.  Physiol . .  151  (2);355-365,  December  1947. 

SUMMARY:  The  cerebrospinal  fluid  and  venous  pressures  measured  at  head 
and  neck  levels  in  anesthetized  cats  varied  simultaneously  and  by  approx* 
imately  the  same  amounts  during  wide  variations  in  these  pressures  produced 
by  positive  and  negative  radial  acceleration. 

Both  C.  S.  F.  and  venous  pressures  remained  relatively  enchanged  at  or 
near  heart  level  during  exposure  to  either  positive  or  negative  G. 

Under  the  conditions  obtaining  in  these  experiments,  the  cerebrospinal 
fluid  pressure  appears  to  be  primarily  a  reflection  of  the  venous 
pressure  existing  at  any  level  within  the  cerebrospinal  cavity. 

The  results  of  these  studies  Indicate  that  the  veins,  and  probably  minute 
vessels,  are  almost  perfectly  protected  against  sudden  changes  in  intravas¬ 
cular  pressure  by  simultaneous  changes  of  the  same  magnitude  in  cerebro¬ 
spinal  fluid  pressure. 

In  a  majority  of  cases,  the  arterial  blood  pressure  at  neck  level  increased 
by  larger  incroments  than  the  venous  pressure  at  same  time  during  the 
exposure  to  negative  G.  Since  the  artorial  walls  are  called  upon  to  support 
only  the  differential  between  intra-arterial  and  cerebrospinal  fluid 
pressure,  the  cerebral  arteries  are  afforded  considerable  but  incosiplete 
protection  under  these  conditions. 
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Rushmer,  R.  P  and  G.  M.  Hass  1946  A  COMPARISON  OF  CRASH  INJURIES  IN 

MAN  AND  IN  U BORA TORY  ANIMALS 

(School  of  Aviation  Medicine,  Randolph  Air  Force  Base,  Texas.) 

ProJ.  no.  471  Rept.  no.  1  25  March  1946  ASTIA  AD  135  542 

See  also^.  J.  Sure.  76(l):44-50,  1948. 

ABSTRACT:  A  comparison  is  made  of  the  internal  injuries  encountered 
during  post-mortem  examination  of  flying  personnel  killed  in  aircraft 
accidents  with  the  pathologic  lesions  produced  by  abrupt  deceleration 
of  three  species  of  laboratory  animals:  cats,  tabbits,  and  mice.  In 
spite  of  many  differences . in  the  conditions  obtaining  during  the 
deceleration,  the  lungs  revealed  gross  pathologic  changes  in  n»re  than 
75X  of  both  humans  and  experimental  animals.  In  general,  the  types  of 
lesions  in  the  lungs,  liver,  spleen,  diaphragm,  kidneys  gastrointestinal 
tract,  and  pancreas  were  similar  in  man  and  laboratory  animals.  The 
incidence  and  severity  of  the  lesions  were  considerably  greater  in  the 
human  cases  who  died  instantly.  Extensive  trauma  to  the  brain,  heart, 
and  great  vessels  were  not  observed  in  the  experimental  animal.  These 
findings  indicate  that  direct  experimentation  on  laboratory  animals 

can  be  a  valuable  adjuct  in  the  study  of  the  mechanisms  of  production 
of  Internal  injuries  and  possibly  in  designing  methods  of  protection 
against  large  decelerative  forces.  (Author) 
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Rushmer,  R.  F.,  E.  L.  Beckman,  and  D.  Lee  1947  PROTECTION  OF  THE  CEREBRAL 
CIRCULATION  BY  THE  CEREBROSPINAL  FLUID  UNDER  THE  INFLUENCE  OF  RADUL 
ACCELERATION.  Amer .  J.  Physiol.  151 (2) :355-365 .  Dec.  1947. 

ABSTRACT:  The  cerebrospinal  fluid  and  venous  pressures  measured  at  head 
and  neck  levels  in  anesthetized  cats  varied  simultaneously  and  by  approx¬ 
imately  the  same  amounts  during  wide  variations  in  these  pressures  produced 
by  positive  and  negative  radial  acceleration.  Both  C.S.F,  and  venous 
pressures  remained  relatively  unchanged  at  or  near  heart  level  during 
exposure  to  either  positive  or  negative  G.  Under  the  conditions  obtaining 
in  these  experiments,  the  cerebrospinal  fluid  pressure  appears  to  be 
primarily  a  reflection  of  the  venous  pressure  existing  at  any  level  within 
the  cerebrospinal  cavity.  The  results  of  these  studies  indicate  that  the 
veins,  and  probably  minute  vessels,  are  almost  perfectly  protected  against 
sudden  changes  in  intravascular  pressure  by  sisailtaneoua  changes  of 
the  sasse  magnitude  in  cerebrospinal  fluid  pressure. 
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Rushmer,  R.  F.,  E.  L.  Green.  &  H.  D.  Kingsley  1946  INTERNAL  INJURIES  PRODUCED 

BY  ABRUPT  DECELERATION  OF  EXPERIMENTAL  ANIMALS.  (School  of  Aviation  Medicine, 

Randolph  AFB,  Texas)  Pro j  .  No.  401,  Rept .  No.  1,  ASTIA  AD-135  531;  15  Jan. 

1946 

See  also  J.  Avia.  Med.  17:511-525,  Dec.  1946 

ABSTRACT:  Statistical  appraisal  of  the  results  obtained  using  a  strain  gauge 
accelerometer  to  record  decelerative  forces  in  forty  experiments  revealed  that 
this  apparatus  provides  a  reliable  measure  of  the  forces  produced  under  the 
conditions  obtained  in  this  series  of  experiments.  Forty  cats  under  nembutal 
anesthesia  were  exposed  in  a  random  order  to  four  different  patterns  of  decelera¬ 
tive  force.  The  animals  were  embedded  in  plaster  of  Paris  in  the  supine  position 
on  a  cart  which  was  allowed  to  drop  19.25  feet.  Using  four  different  sets  of 
paraffin  blocks  the  cart  was  exposed  to  decelerative  forces  having  peak  forces 
averaging  1'0.9  g.  267.5  g.  626.1  g.  and  10'.5.2  g.  The  internal  injuries 
resulting  from  the  application  of  such  forces  resemble  grossly  many  of  the  trau¬ 
matic  lesions  observed  in  man  at  post-mortem  after  air-craft  accidents.  Large 
decelerative  forces  acting  for  a  brief  period  appear  to  produce  injuries  of 
greater  severity  than  smaller  forces  acting  over  a  longer  period,  if  the  velocity 
at  impact  is  constant.  The  lunge,  liver,  and  spleen  were  the  most  common  sites 
of  pathologic  lesions  in  this  series  of  experiments.  The  lesions  in  the  lungs 
we.-e  characterized  by  hemorrhages  and  emphysematous  areas  within  the  parenchyma 
of  the  lungs.  The  most  common  lesions  in  the  liver  and  spleen  consisted  of 
lacerations  through  the  capsule  and  into  the  patenchyma  in  areas  not  likely  to 
be  exposed  directly  to  externally  applied  force.  Hemorrhages  Into  the  lung  are 
not  always  revealed  by  roentgenograms  of  the  chest.  (AUTHOR) 
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Rushmer,  R.  F.  1947  A  RDENTGENOGRAPHIC  SUTDY  OF  THE  EFFECT  OF  A 

PNEUMATIC  ANTI -BLACKOUT  SUIT  ON  THE  HYDROSTATIC  COLUMNS  IN  MAN  EXPOSED 
TO  POSITIVE  RADIAL  ACCELERATION. 

(Office  of  Naval  Research,  Washington,  D.  C.) 

December  1947  Contract  N6ori77 

Also  see  Am.  J .  Physiol . .  151(2),  December  1947. 

SUMMARY;  Roentgenograms  were  obtained  of  the  head  and  trunk  of  Subjects  exposed 
to  positive  radial  acceleration  with  and  without  pressurization  of  pneumatic 
anti-blackout  suits.  In  this  way  measurements  of  the  changes  in  the  height 
of  the  hydrostatic  column  of  abdominal  organs,  in  the  Intrarectal  pressure 
and  in  the  distance  from  heart  to  brain  have  been  obtained. 

The  diaphragm  la  depressed  during  exposure  to  radial  acceleration  and 
STfevated  above  its  normal  level  by  pressurization  on  the  abdominal  bladder 
with  a  pressure  of  1.2  pounds  per  g. 


In  addition  to  the  changes  In  position  of  the  diaphragm,  pressurization  of 
the  anti'blackout  suit  increased  the  overall  intrarectal  pressure  by  an 
amount  sufficient  to  support  a  column  of  blood  from  any  point  in  the 
abdomen  to  a  level  above  the  diaphragm  without  a  contribution  by  the  vascular 
walls. 

The  overall  increase  in  intrarectal  pressure  appeared  to  be  produced  by 
increased  tension  or  stretching  of  the  diaphragm. 

The  distance  from  the  base  of  the  heart  to  the  base  of  the  skull  was  reduced 
by  an  amount  sufficient  to  provide  a  protection  of  about  0.5  g  during 
exposure  to  5  g. 

In  addition  to  this  mechanism  for  protection  there  is  probably  an  increase 
in  blood  pressure  at  heart  level  to  account  for  die  reisainder  of  the  protection 
produced  by  the  anti-blackout  equipment. 
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Rushmer,  R.  F.,  E.  L.  Green,  &  H.  D,  Kingsley  1946  INTERNAL  INJURIES  PRODUCED 

BY  ABRUPT  DECELERATION  OF  EXPERIMENTAL  ANIMALS.  J.  Avia.  Med,  17:511-525, 

Dec.  1946 

See  also  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  ProJ  .  No.  401, 

Rept.  No.  1,  ASTLA  AD-135  531,  15  Jan.  1946 

ABSTRACT:  Statistical  appraisal  of  the  results  obtained  using  a  strain  gauge 

accelerometer  to  record  decelerative  forces  In  forty  experiments  revealed  that 
this  apparatus  provides  a  reliable  measure  of  the  forces  produced  under  the 
conditions  obtained  in  this  series  of  experiments.  Forty  cats  under  nembutal 
anesthesia  were  exposed  in  a  random  order  to  four  different  pattenis  of  decelera¬ 
tive  force.  The  animals  were  embedded  in  plascer  of  Paris  in  the  supine 
position  on  a  cart  which  was  allowed  to  drop  19.25  feet.  Using  four  different 
sets  of  paraffin  blocks  the  cart  was  exposed  to  decelerative  forces  having  peak 
forces  averaging  1'0.9  g.  267.5  g.  626.1  g.  and  10'.5.2  g.  The  internal 
injuries  resulting  from  the  application  of  such  forces  resemble  grossly  many  of 
the  traumatic  lesions  observed  in  man  at  post-mortem  after  aircraft  accidents. 

Large  decelerative  forces  acting  for  a  brief  period  appear  to  produce  Injuries 
of  greater  severity  than  smaller  forces  acting  over  a  longer  period.  If  the*  velociqy 
at  impact  is  constant.  The  lunge,  liver,  and  spleen  were  the  ojst  coninon  '-Ites 
of  pathologic  lesions  in  this  series  of  experiments.  The  lesions  in  the  lungs 
were  charac*- .:rized  by  hemorrhages  and  emphysematous  areas  within  the  parenchyma 
of  the  lungs.  The  most  common  lesions  in  the  liver  and  spleen  consl-sted  of 
lacerations  through  the  capsule  and  into  the  parenchyma  In  areas  not  likely  to 
be  exposed  directly  to  externally  applied  force.  Hemorrhages  into  the  lung  are 
not  always  revealed  by  roentgenograms  of  the  chest.  (AUTHOR) 
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Ruftwer,  R.  F.  1946  THE  CHANGES  IN  PRESSURE  IN  THE  PERITONEAL  CAVITY 
PRODUCED  BY  SUDDEN  DECELERATION  OF  EXPERIMENTAL  ANIMALS.  (School  of 
Aviation  Medicine,  Randolph  AFB,  Texas)  ProJ .  No.  472;  Rept.  No.  1; 

ASTU  AD-135  543;  19  April  1946. 

See  also  J .  Aviation  Med.  18(2) : 199-206. 

ABSTRACT:  Using  a  strain  gauge  pressure  recorder,  measurements  have  been 
obtained  of  the  changes  in  pressure  occurring  within  the  peritoneal  cavity 
of  anesthetized  cats  during  exposure  to  about  270  g.  The  magnitude  of 
the  maximum  positive  pressure  ranged  from  803  to  2607  mm  Hg,  averaging  1657 
mil  Hg  (15.6  to  50.5  p.  s.  i.,  a  v.  31.9  psi)  Since  it  is  possible  that 
the  natural  frequency  of  the  recording  system  was  low  with  respect  to 
the  duration  of  peak  pressures,  these  figures  may  be  low  and  the  wave 
form  may  have  been  somewhat  distorted.  Demonstration  of  waves  of  pressure 
within  the  peritoneal  cavity  does  not  constitute  evidence  that  these  pressure 
changes  are  responsible  for  Injury.  However,  this  finding  indicates  the 
necessity  for  further  investigation  of  the  role  of  pressure  changes  during 
abrupt  deceleration  to  the  production  of  pathologic  lesions.  (AUTHOR) 
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MOTION  PICfURE 

Rushmer,  R.  F.  1946  CRASH  INJURIES  IN  EXPERIMENTAL  ANIMALS 
(AAF  School  of  Aviation  Medicine,  Randolph  Field,  Texas) 


ABSTRACT:  This  motion  picture  was  designed  to  illustrate  the  effects  of  abrupt 

deceleration  on  experimental  animals.  Anesthetized  cats  were  restrained  in  various 
ways  in  carts  constructed  so  that  obstructions  could  be  in.'^talled  which  were 
similar  to  those  found  in  aircraft  cockpits.  High  speed  motion  pictures  (3600 
frames  per  second)  were  taken  to  observe  the  points  of  contact  and  distortion  of 
animals  at  impact.  The  pathological  lesions  produced  by  the  action  of  decelera- 
tive  forces  are  shown  in  color. 

Injuries  of  the  lungs,  liver,  spleen,  mesentery,  spine  and  renal  vessels  were 
found  which  were  similar  to  those  encountered  at  pest -mortem  on  humans  followi..g 
aircraft  accidents.  Injuries  sustained  by  the  lungs  were  characterized  by  diffuse 
hemorrhages  into  the  parenchyma  which  were  most  commonly  found  in  the  middle  and 
lower  lobes.  The  location  of  these  hemorrhages  did  not  appear  to  be  related  to 
the  direction  of  action  of  the  decelerative  force.  Areas  of  emphysema  along  the 
lung  margins  were  encountered  in  a  few  cases.  The  lesions  found  in  the  liver  and 
spleen  usually  consisted  of  linear  lacerations  of  the  capsule  on  the  diaphragmatic 
aspect,  extending  into  the  parenchyma  and  often  associated  with  profuse  hemorrhage. 
Pressure  waves  could  be  seen  traversing  the  anterior  abdominal  walls  of  animals 
in  the  supine  position.  There  was  a  great  deal  of  variability  in  the  severity 
of  the  i-ijuries  sustained  by  animals  exposed  to  decelerative  force  under 
apparently  similar  conditions.  (Federal  Proceedings  5(1): 90,  1946) 


.  U327  . 
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Ruihmer,  R.  F.  1947  CIRCULATORY  EFFECTS  OF  THREE  MODIFICATIONS  OF  THE 

VALSALVA  EXPERIMENT.  AN  EXPERIMENTAL  STUDY.  Amer.  Heart  J.  34:399-418 
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Ruahmer,  R.  F.  1947  THE  CHANGES  IN  PRESSURE  IN  THE  PERITONEAL  CAVITY 

PRODUCED  BY  SUDDEN  DECELERATION  OF  EXPERIMENTAL  ANIMALS.  J.  Aviat.  Med. 
18(2):199-206. 

SUMMARY  &  CONCLUSIONS:  1.  Using  a  atraln-gauge  pressure  recorder,  measure¬ 
ments  have  been  obtained  of  the  changes  in  pressure  occurring  within  the 
peritoneal  cavity  of  anesthetized  cats  during  exposure  to  about  270  G 

2.  The  magnitude  of  the  maximum  positive  pressure  ranged  from  803  to 
2,607  Hg.  averaging  1,657  mm  Hg  (15.6  to  50.5  p.s.i.  av.  37.9  p.  s.  1.) 

Since  it  is  possible  that  the  natural  frequency  of  the  recording  system 
was  low  with  respect  to  the  duration  of  peak  pressures,  these  figures 
may  be  low  and  the  wave  form  may  have  been  somewhat  distorted. 

3.  Demonstration  of  waves  of  pressure  within  the  peritoneal  cavity 
does  not  consitute  evidence  that  these  pressure  changes  are  responsible 
for  injury.  However,  this  finding  Indicates  the  necessity  for  further 
investigation  of  the  role  of  pressure  changes  during  abrupt  deceleration 
to  the  production  of  pathologic  lesions. 
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Rushmer,  R.  F.  1947  THE  EFFECT  OF  POSITIVE  RADIAl  ACCELERATION  ON  THE 

INTRARECTAL  PRESSURE.  J .  Aviation  Med.  18(1) :96-1016,  104. 

CONCLUSIONS:  1.  Intrarectal  pressures  were  recorded  on  subjects  during 

exposure  to  varied  amounts  of  positive  radial  acceleration.  The  intra¬ 
rectal  pressure  was  found  to  be  directly  proportional  to  the  magnitude 
of  the  acceleration  expressed  in  g's.  This  is  evidence  for  the  theory 
that  the  intra-abdominal  pressure  is  primarily  a  hydrostatic  type  of 
pressure. 

2.  The  Intrarectal  pressure  Increased  by  approximately  60  per  cent 
of  the  control  pressure  at  1  G  for  each  unit  increase  in  the  magnitude 
of  the  radial  acceleration.  It  is  believed  that  this  represents 
progressive  reduction  in  the  height  of  the  hydrostatic  column  of  abdominal 
contents  due  to  descent  of  the  diaphragm. 

3.  Application  of  pressure  (52  mm.  Hg  per  G)  to  the  anterior  abdominal 
wall  by  means  of  a  pneumatic  antl-G  suic  produced  an  increase  in  Intrarectal 
pressure  equivalent  to  the  hydrostatic  effect  of  elevating  the  diaphragm 
leas  than  3  inches . 

4.  These  findings  suggest  that  the  effectiveness  of  the  anti-<*  suit 
in  preventing  blackout  is  related  to  the  function  of  maintaining  the 
heart  and  diaphragm  at  approximately  their  normal  position  during  radial 
acceleration. 
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Rushmer,  R.  F.,  E.  L.  Beckman  &  D.  Lee  1947  PROTECTION  OF  THE  CEREBRAL 

CIRCULATION  BY  THE  CEREBROSPINAL  FLUID  UNDER  THE  INFLUENCE  OF  RADIAL 

ACCELERATION. 

Amer.  J.  Physiol.  151(2) ;355-365,  Dec.  1947. 

ABSTRACT:  1.  The  cerebrospinal  fluid  and  venous  pressures  measured  at  head  and 
neck  levels  in  anesthetized  cats  varied  simultaneously  and  by  approximately  the 
same  amounts  during  wide  variations  in  these  pressures  produced  by  positive  and 
negative  radial  acceleration. 

2.  Both  C.S.F,  and  venous  pressures  remained  relatively  unchanged  at  or 
near  heart  level  during  exposure  to  either  positive  or  negative  g. 

3.  Under  the  conditions  obtaining  in  these  experiments,  the  cerebrospinal 
fluid  pressure  appears  to  be  primarily  a  reflection  of  the  venous  pressure  ' 
existing  at  any  level  within  the  cerebrospinal  cavity. 

4.  The  results  of  these  studies . indicate  that  the  veins,  and  probably 
minute  vessels,  are  almost  perfectly  protected  against  sudden  changes  in  intra¬ 
vascular  pressure  by  simultaneous  changes  of  the  same  magnitude  in  cerebrospinal 
fluid  pressure. 

5.  In  a  majority  of  cases,  the  arterial  blood  pressure  at  neck  level 
Increased  by  larger  increments  than  the  venous  pressure  at  some  time  during  the 
exposure  to  negative  g.  Since  the  arterial  walls  are  called  upon  to  support  only 
the  differential  between  intra-arterial  and  cerebrospinal  fluid  pressure,  the 
cerebral  arteries  are  afforded  considerable  but  incomplete  protection  under 
these  conditions. 
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Rushmer,  R.F.  1947  A  ROENTGENOGRAPHIC  STUDY  OF  THE  EFFECT  OF  A  PNEUMATIC 
ANTI-BLACROUT  SUIT  ON  THE  HYDROSTATIC  COLUMNS  IN  MAN  EXPOSED  TO  POSITIVE 
RADIAL  ACCELERATION.  Amer.  J.  Physiol.  151 (2) :459-468 ,  Dec.  1947. 

ABSTRACT:  Roentgenograms  were  obtained  of  the  head  and  trunk  of  subjects  exposed 
to  positive  radial  acceleration  with  and  without  pressurization  of  pneumatic  anti¬ 
blackout  suits.  In  this  way  measurements  of  the  changes  in  the  height  of  the 
hydrostatic  cdlumn  of  abdominal  organs,  in  the  intrarectal  pressure  and  in  the 
distance  from  heart  to  brain  have  been  obtained. 

The  diaphragm  is  depressed  during  exposure  to  radial  acceleration  and  elevated 
above  its  normal  level  by  pressurization  of  the  abdominal  bladder  with  a  pressure 
of  1.2  pounds  pei  g. 

In  addition  to  the  changes  in  position  of  the  diaphragm,  pressurization  of  anti- 
blackout  suit  increased  the  overall  Intrarectal  pressure  by  an  amount  sufficient 
to  support  a  column  of  blood  from  any  point  in  the  abdomen  to  a  level  above  the 
diaphragm  without  a  contribution  by  the  vascular  walls. 


The  overall  increase  in  intrarectal  pressure  appeared  to  be  producfed  by  increased 
^xension  or  stretching  of  the  diaphragm.  The  distance  from  the  base  of  the  heart 
to  the  base  of  the  skull  was  reduced  by  an  amount  sufficient  to  provide  a  protec' 
tion  of  about  0.5  g  during  exposure  to  5  g. 

In  addition  to  this  mechanism  for  protection  there  is  probably  an  increase  in 
blood  pressure  at  heart  level  to  account  for  the  remainder  of  the  protection 
produced  by  the  anti-blackout  equipment. 
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Rushmer,  R.  F.  and  G.  M.  Hass  1948  COMPARISON  OF  CRASH  INJURIES  IN 

MAN  AND  IN  LABORATORY  ANIMALS.  Amer.  J,  of  Surg..  76(l):44-50. 

See  also  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  ProJ . 

No.  471,  Rept.  No.  1,  ASTIA  AD-135  542,  25  March  1946. 

ABSTRACT:  A  comparison  is  made  of  the  Internal  injuries  encountered 
during  post-mortem  examinations  of  flying  personnel  killed  in  aircraft 
accidents  with  the  pathologic  lesions  produced  by  abrupt  deceleration 
of  three  species  of  laboratory  animals:  cats,  rabbits,  and  mice. 

In  spite  of  many  differences  in  the  conditions  obtaining  during  the 
deceleration,  the  lungs  revealed  gross  pathologic  changes  in  more  than 
75X  of  both  humans  and  experimental  animals.  In  general,  the  types  of 
lesions  in  the  lungs,  liver,  spleen,  diaphragm,  kidneys  gastrointestinal 
tract,  and  pancreas  were  similar  in  man  and  laboratory  animal.  The 
incidence  and  severity  of  the  lesions  were  considerably  greater  in  the 
human  cases  who  died  instantly.  Extensive  trauma  to  the  brain,  heart, 
and  great  vessels  were  not  observed  in  the  experimental  anioial.  These 
findings  indicate  that  direct  experimentation  on  laboratory  animals  can 
be  a  valuable  adjunct  in  the  study  of  the  mechanisms  of  production 
of  internal  injuries  and  possibly  in  designing  siethods  of  protection 
against  large  deceleratlve  forces.  (AUTHOR) 
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Rushmer,  R.F.,  Beckman,  E.L.,  and  D.Lee  1951  PROTECTION  OF  THE 

CEREBRAL  CIRCULATION  BY  THE  CEREBROSPINAL  FLUID  UNDER  THE  INFLUENCE  OF 
RADIAL  ACCELERATION,  (  University  of  Southern  Calif.,  School  of  Medicine, 
Los  Angeles)  Contract  N60ri77,  Task  I,  31  March  1951 


ABSTRACT:  The  cerebrospinal  fluid  and  venous  pressures  measured  at  head  and 
neck  levels  in  anesthetized  cats  varried  8lmul*'aneou8ly  and  by  approximately 
the  same  amounts  during  wide  variations  in  these  pressures  produced  by 
positive  and  negative  radial  acceleration. 

The  results  of  these  studies  indicate  that  the  veins,  and  probably  min  ute 
vessels,  are  almost  perfectly  protected  against  dudden  changes  in  intra¬ 
vascular  pressure  by  simultaneous  changes  of  the  same  magnitude  in  cerebro¬ 
spinal  fluid  pressure. 


-  1,330  - 


In  a  majority  of  cases,  the  arterial  blood  pressure  at  neck  level  increased 
by  larger  increments  than  the  venous  pressure  at  some  time  during  the 
exposure  to  negative  G.  Since  the  arterial  walla  are  called  upon  to  support 
only  the  differential  between  intra-arterial  and  cerebrospinal  fluid  pressure 
the  cerebral  arteries  are  afforded  considerable  but  incomplete  protection 
under. these  condiflions. 
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Russian  Handbook  1941  HIGH  SPBED  FLYING.  BLIND  PLYING.  HIGH  ALTITUDE 

FLYING.  (RAF,  Institute  of  Aviation  Medicine,  Famborough),  F.  P.  k.  C. 
Report  Mo.  392d. 
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Russian  Handbook  1941  PARATROOPS.  (RAF,  Institute  of  Aviation  Medicine, 
FARNBOROUGH)  F.  P.  R.  C.  Report  Mo.  392f. 

( 
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Russel,  W.  E.,  J.  R.  Erwin,  &  H.  R.  DeHaven  1943  MEDICAL  RESEARCH  IN 
SOME  ASPECTS  OF  AIRCRAFT  DESIOI.  J.  Aeron.  Sci.  10:227-231. 
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Rusk,  H.  A,  1952  NEW  PLANES  POINT  OP  NEED  TO  STUDY  'HUMAN  ELEICNT' 
N.  Y.  Times.  I,  49:1-3,  May  25,  1952. 
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Rute,  L.  1962  A  STUDY  OF  AERODYNAMIC  EFFECTS  OF  ISOTHERMAL  AND  TEMPERATURE 
-  GRADIENT  ATMOSPHERES  ON  RE-ENTRY  TRAJECTORIES  (Polytechnic  Inst,  of 

- Brooklyn,  N .  Y . )  Cent ract  AF  49(638)445,  Pro j.  9781,  AFOSR-2411, 

ASTIA  AD-281  765. 


ABSTRACT:  The  behavior  of  skip  and  impact  trajectories  of  space  vehicles 
entering  and  atmosphere  in  which  temperature  varies  with  altitude  is  studied. 
The  atmosphere  is  divided  into  layers,  each  of  which  is  characterized  by  an 


appropriate  temperature  gradient.  Numerical  results  for  heat  transfer  rates, 
relative  decelerations  and  altitude  as  functions  of  flight  time,  and  an  altitude 
range  history  for  STD  Day  (ARDC  Model  Atmosphere,  1959)  Hot  and  Cold  Day,  arc 
presented  for  selected  re-entry  conditions.  These  results  are  compared  with 
those  obtained  In  an  Isothermal  (?''nonent lal)  atmosphere  for  the  same  re-entry 
conditions.  The  difference  In  peak  heat  transfer  rates  and  maximum  relative 
decelerations  In  the  two  atmospheric  models  Is  not  significant  for  properly 
selected  scale  heights.  However,  the  effect  of  temperature  variation  upon 
minimum  elevation  for  the  skip  trajectory  and  upon  range  to  point  of  Impact 
for  Impact  trajectories  Is  noticeable.  (Author) 
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Ryan,  C.  ed.  1952  ACROSS  THE  SPACE  FROWTIER  (Rev  York:  Viking,  1952) 

ABSTRAC^'^.An  expansion  of  a  scientific  symposium  first  published  in  Collier's 
Authors  of  Individual  chapters.  In  addition  to  Ryan,  are  J.  Kaplan,  W.  von 
Braun,  B.  Haber,  W.  Ley,  0.  Schachtar,  and  7.L.  Whipple. 
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Ryan,  E.  A.,  W.  K.  Kerr,  and  W.  R.  Franks  1950  SOME  PHYSIOLOGICAL  FIOT- 
INGS  ON  NORMAL  MEN  SUBJECTED  TO  NEGATIVE  G.  J.  Aviation  Med.  21 (3) s 
173-194. 

SUMMARY:  1.  A  feeling  of  pressure  In  the  head  region,  sometimes  of  a 
throbbing  nature,  is  the  outstanding  symptom  on  exposure  to  negative  g 
(up  to  -3g). 

2.  Visual  symptoms  under  negative  g,  especially  of  the  higher 
magnitudes  studied,  are  commn  and  consist  of  blurring,  greying  or 
reddening  of  vision. 

3.  Negative  g  either  on  the  tilt  table  (-1  g  for  one  minute)  or 

In  the  accelerator  (up  to  3  g  negative  for  five  seconds  under  the  conditions 
of  .his  study)  produces  slowing  pf  the  pulse  rate  In  proportion  to  the 
magnitude  of  the  negative  acceleration,  (1.  e.,  the  greater  amount  of 
negative  g  the  more  marked  bradycardia). 

4.  While  the  greater  part  (93  per  cent)  of  the  pulse  rate  slowing 
on  a  negr'tlve  tilt  occurs  within  the  first  three  seconds  the  maximum 
slowing  Is  not  attained  until  ten  to  fifteen  seconds  after  the  tilt. 

There  is  then  a  significant  partial  recovery  In  pulse  rate  above  the 
lowest  level  until  an  equilibrium  pulse  rate  Is  reached  within  the  25 
to  45  seconds  after  the  tilt.  These  changes  may  be  mediated  through 
the  carotid  sinus  reflex. 

5.  The  pulse  rate  quickly  returns  to  Its  normal  value  or  a  little 
above  It  when  the  negative  g  passes  off. 
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6.  There  is  a  more  narked  alowlng  of  the  pulse  rate  when  exposed  to 
1  g  negative  on  the  tilt  table  on  the  last  as  conpared  with  the  first  of 
a  series  of  1  g  negative  exposures  occurring  either  on  one  or  successive 
days.  This  change  in  pulse  rate  response  is  correlated  with  an  acquired 
subjective  increase  in  the  negative  g  tolerance.  There  is  a  similar 
acquired  tolerance  on  repeer-ed  exposures  to  the  higher  negative  g  values 
studied  (-1  g  to  -3  g). 

7.  Electrocardiograms  taken  under  negative  g  show  many  changes  which 
become  more  marked  as  the  amount  of  negative  g  increases.  The  most 
striking  alteration  is  prolonged  periods  of  cardiac  asystole  (in  one  -3  g  test 
the  asystole  lasted  for  nine  seconds).  Despite  these  variations  there 

»#ere  no  subjective  cardiac  symptoms.  Tlie  electrocardiographic  changes 
■t^flkingly  similar  to  those  resulting  from  pressure  on  a  sensitive 
carotid  alnus. 

8.  Healthy  young  men  can,  under  the  experimental  conditions  outlined, 
safely  withstand  3  g  negative  for  5  seconds. 
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Ryan,  J.  J.,  &  J.  P.  Stapp  1959  HUMAN  EXPERIMENTS  ON  AIR  TRANSPORT 
CRASH  PROTECTION.  (Paper,  Meeting  of  Aero  Medical  Association, 
Statler  Hilton  Hotel,  Los  Angeles,  April  27-29,  1959). 

ABSTRACT:  Modulated  Deceleration.  It  has  been  found  in  experimental 
tests  with  human  subjects  on  the  principle  of  the  hydraulic  cylinder 
and  piston  for  controlled  attenuation  that:  (1)  Hydraulic  shock  absorbers 
afford  maximum  protection  to  human  occupants  upon  crash;  (2)  inherent 
design  makes  possible  protection  for  different  loads,  speeds  and 
displacements;  and  (3)  maximum  energy  absorption  is  provided  with 
minimum  weight,  complexity  and  modification.  Applicability  on  Air 
Transports.  Although  the  human  tests  were  made  with  the  automobile  as 
the  research  vehicle,  including  restraints  accompanied  by  quick 
retraction  of  dangerous  projections,  the  hydraulic  energy  absorber  may 
be  applied  in  air  transport  crash  protection  as  follows:  (1)  attachment 
to  seat  tracks  in  a  jet  airliner;  (2)  distribution  of  absorber  forces 
in  aircraft  structure;  and  (3)  individual  absorbers  on  seat  supports. 

This  paper  includes  calculations,  designs  and  conclusions  for  maximum 
human  protection  in  aircraft  utilizing  hydraulic  shock  absorbers. 

J.  Aviation  Med.  30(3); 201,  March  1959) 
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Ryan,  J.  J.  1960  CMSH-DECELERATION  TESTS  WITH  HUM4N  SUBJECTS. 

(Preaented  before  the  Fourth  Annual  Meeting  of  the  Hunan  Factors 
Society,  Boston,  Mass.,  14  Sept.  1960).  In  Hunan  Factors  in 
Technology  (New  York:  McCraw<-Hlll  Book  Co.,  1962),  Chapt.  IS. 
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Ryan,  J.J.  1961  HUMAN  CRASH  DECELERATION  TESTS  ON  SEAT-BELTSi 

(Paper,  Annual  Meeting  of  the  Aerospace  Med.  Assoc.,  Chicago  Ill., 
26  April  1961) 


ABSTRACT:  Tests  have  shown  that  seat-belt  forces  applied  to  the  human  subject 
in  deceleration  are  sinusoidal  in  character,  are  determined  by  the  natural 
frequency  of  the  spring-mass  system  and  by  damping,  and  are  dependent  upon  the 
ti  e  history  of  the  forces  applied  at  the  belt  connections.  The  development  of 
favorable  seat-belt  characteristics  is  described.  The  limiting  forces  are 
dependent  upon  the  ability  of  the  pelvic  bone  system  to  transmit  the  sinusoidal 
rearward  and  downward  forces  exerted  by  the  belt  on  the  body.  A  secondary 
problem  is  the  rotation  of  the  upper  torso  about  the  seat-belt  after  impact. 

The  results  of  these  force  applications  from  tests  are  noted.  Criteria  of  air¬ 
craft  design  are  suggested  to  allow  maximum  impacts  without  inmobillzlng  Injury, 
permitting  immediate  evacuation. 
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Ryan,  J.J.  1962  AUTOMOTIVE  HUMAN  CRASH  STUDIES 

Impact  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a 
Comprehensive  Chronological  Bibliography.  Nat  iWa  1  Academy  of  'Sciences , 
National  Research  Council,  Publication  No.  977,  Pp  345-354. 


ABSTRACT:  The  development  of  sbfety  devices  for  vehicles  has  required  research 
^to  the  application  of  engineering  principles  for  the  mechanical  reduction  of 
upact  forces.  It  has  been  shown  that  the  forces  exerted  on  a  himian  supported 
by  a  seat-belt  may  be  reduced  four  times  through  proper  engineering  design  of 
the  vehicle  end  the  belt.  Further  studies  vith  human  beings  in  the  seat*belt 
environment  using  the  apparatus  available  require  an  extension  of  the  engineer¬ 
ing  with  bio-physics  and  applied  medicine. 


Ryan,  J.J.  1962  HUMAN  CRASH  ISCELERATION  TESTS  ON  SEAT-BELTS. 

(1961  Annual  Meeting  of  the  Aero  Medical  Association,  Chicago,  Ill.,  26  April) 
Aerospace  Med.  33(2) : 167-174,  Eeb.  1962. 


ABSTRACT:  Tests  have  shown  that  seat -belt  forces  applied  to  the  human  subject 
In  deceleration  are  sinusoidal  In  character,  are  determined  by  the  natural  fre¬ 
quency  of  the  spring-mass  system  and  by  damping,  and  are  dependent  upon  the  time 
history  of  the  forces  applied  at  the  belt  connections.  The  development  of  favor¬ 
able  seat-belt  characteristics  Is  described.  The  limiting  forces  are  dependent 
upon  the  ability  of  the  pelvic  bone  system  to  transmit  the  sinusoidal  rearward  and 
downward  forces  exerted  by  the  belt  on  the  body.  A  secondary  problem  Is  the  rota¬ 
tion  of  the  upper  torso  about  the  seat-belt  after  Impact.  The  results  of  these 
force  applications  from  tests  are  noted.  Criteria  of  air-craft  design  are  suggest¬ 
ed  to  allow  maximum  Impacts  without  laaobllzlng  Injury,  permitting  Innedlate  evac- 
tiat  ion . 
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Ryan,  J.J.  1962  MECHANICAL  REDUCTION  OP  IMPACT  FORCES  BY  AUTOMOTIVE 
DESIGN.  (Presented  before  the  Annual  Meeting  of  the  American  Med. 
Assoc.,  New  York,  27  June  1961)  Published  In  Research  Review  6(2): 1-37 
by  the  National  Safety  Comcll,  Chicago,  June  1962. 
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Ryan,  J.J.  1962  REDUCTION* IN  CRASH  FORCES. 

In  Cragun,  M.K. ,  ed..  The  Fifth  Stapp  Automotive  Crash  and  Field 
Demonstration  Conference.  Sept.  14-16,  1961^  Pp.  48-89 
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Ryker,  N.  J.  and  S.  h.  Bartholomew  1951  DETERMINATION  OF  ACCELERATION 
BY  USE  OF  ACCELEROMETERS 

(Prosthetic  Devices  Res.  Proj.,  Inst,  of  Engr.  Res.,  Dniv.  of  Calif.. 
Berkeley,  Calif.) 

Series  11,  Issue  17,  Sept.  1951. 
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Ryker,  N.J.  1962  MANNBD  SPACE  FLIGHT 

(North  American  Aviation,  Inc..  Space  and  Information  Systems 
Division,  Downey,  Calif.)  July  17-19,  1962. 


ABSTRACT:  Herein  is  described  the  malor  Mi  f  v  .. 
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Ryebchikov,  B.  1962  IN  THE  CITY  OP  ’THE  CELESTUL  BROIHERS” 
Trans,  from  Pr^  (Moscow)  (USSR)  Aug,  7,  1962.  p,  4.^ 
(Office  of  Technical  Services,  Waahington,  D.C) 

Nov.  9,  1962  63-13886 


ACCF.1.ER/\T10N 
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Sabbagh,  E.N.  1956  PERJ0RMA:;CE  CHARACTERISTICS  OF  CCSHIONING  KATERIALS 
IMPACTED  UNDER  A  HEAVOT  WEIGHT  HIGH  IMPACT  SHCCK  MACHINE. 

(Lowell  Technological  Institute  Research  Foundation,  Mass.) 

Rept  .  for  Dec.  195^-Jui.e  1955,  Contract  No.  AFl  8  (600)  - 1 2  7  , 

Rept.  No.  TR-55-229,  Feb.  1956.  AST I A  AD  90  856 


ABSTRACT:  The  energy  absorption  characteristics  of  cushioning  rviterials 
Impacted  under  a  heavy-weight  high-impact  shock  nwichinc  (AD  90  917)  arc 
reported  as  analyzed  by  an  analog  computer  system.  Test  spec  i rx:  r!5.  vere 
fabricated  in  the  shape  of  circular  cylinders;  the  diaimter  of  the  circular 
bases  was  24  in.  and  the  thickness  of  the  specimen  was  cither  2,  4,  or  6 
inches.  Specimens  for  tests  at  standard  conditions  were  stored  for  5  days 
on  racks  in  an  air-conditioned  testing  room  at  70  degrees  F  and  567=  FH . 
Cushioning  materials  tested  at  -67  degrees  F  and  160  degrees  F  were  cor.di- 
tioned  in  a  temperature  chamner  for  3  to '4  hours  prior  to  testing.  The 
impacting  har.mer  had  a  static  weight  of  1.28  psi  over  the  area  of  the 
•  ample  throug'uout  the  tests.  The  velocity  of  the  hamr.er  at  the  t  irre  of 
Initial  contact  varied  from  20  to  50  fps  in  increments  of  5  fps.  Graphs 
of  energy  ate  presented  for  36  materials.  .  Test  results  arc  also  giviii 
in  tabular  fern  for  certain  values  of  thickness  and  velocity  in  order  to 
present  strain  data,  values  of  resilience,  and  oth.er  in  f  o  r:vu  ion .  16.  -.nits 

for  15  additional  m.aterials,  for  which  insufficient  quantities  were  avail¬ 
able  for  complete  tests,  are  also  ■  presented  in  tabular  fo'rm.  The  tests 
show  that  the  expand’d  polystyrenes  are  the  best  energy  absorbers.  Wood 
fiberboard,  high-density  wool  pads,  and  cane  fiberboard,  respectively, 
follow  the  expanded  polystyrenes  in  energy  absorbing  capacity. 
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Sabetay,  I.  1960  PREPARATIONS  FOR  LAUNCHING  A  MANNED  SATELLITE  l.VTO  SPACE 
Stlinta  si  Tehnica  1950( 10) : 14- 15,  17 


ABSTRACT:  Based  on  the  successful  recovery  of  two  dogs  in  a  Soviet  biosatollite 

on  August  19,  1960,  the  article  deals  with  various  preparations  for  launching 
manned  satellite  into  space.  The  USSR  started  examinations  on  the  vital  .activir 
of  animals  in  hermetically  closed  cabins  launched  by  a  rocket  to  an  altitude  of 

100  km  already  in  I949T . One“^f“th^“dogl5“‘was^Jett^s‘dned  at^afTalt  itude  of  90  krn 

with  the  parachute  opening  after  3  sec.  of  free  fall.  Thus,  the  dog  had  to  sus¬ 
tain  an, accelerat ion  force  7  times  greater  than  the  terrestrial  gravity  force. 


-  1  ,  i.57  - 


/ 


The  behaviour  and  the  phys  io  logica  1  functions  cf  ti.e  anirals  launched  and  rccovo 
cd  by  the  U5SR  in  August  196J  was  watched  by  TV  during  the  whole  flight.  At  pre 
sent,  the  biologists  art:  studying  tlic  effects  of  the  flight  on  tiie  organisn,s  of 
two,  dogs,  mice,  flies,  plants,  and  microbes  winch  were  in  the  space  ship.  All 
these  experiments  are  only  preparations  for  the  launching  of  the  first  man  into 
space.  (CARI) 


Saorie,  R.  1951  LA  MALADIE  DES  TR/\NS PORTS  .MARITIMES,  TERRESTRZS, 

AERIENS.  SON  IMPORTANCE  AUX  ARMEES,  SA  THERAPEUTIQUE ,  (The  Sea, 
Ground  and  Motion  Sickness;  Its  Military  Importance  and  Its  Therapy) 
Journal  des  Praticlens.  Paris,  65:359-361,  July  1951. 
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Sabrie  R.  1958  ANTI-EMETIC  DRUGS  IK  MOTION  SICKNESS  Prod  Phann  13.  S/' 1-54, 
Nov.  1958 
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Sachs,  L.D.  &G.E.  Hirt  1951  STATUS  REPORT  CATAPULT  DEVELOPME.'IT  PROGRAM 
(Pitman-Dunn  Laboratory,  Frankford  Arsenal,  Philadelphia) 

May  1951.  ASTIA  ATI  115678 


ABSTRACT:  This  is  a  reppr't  of  development,  performance  tests,  and  vibration 
test.a  -3  .aii..--  It* 


4,404 

Sachs.  L.D.  1952  HISTORICAL  SKETCHES  OF  THE  CATAPULT  DEVELOPMENT 

PROGRAM.  ASTIA  AD  14  357 


ABSTRACT:  Motion  sickness  results  from  inadequate  adaptation  of  medular, 
cerebral,  and  spinal  centers  to  continuous  nonphys iological  stimuli.  Not 
motion  as  such,  but  the  rhythmical  repetition  of  exterior  stimuli  disturbs 
the  adaptive  mechanism.  Vestibular,  proprioceptive  and  visual  senses  take 
part  in  the  development  of  the  symptoms.  The  receptors  of  the  inner  ear 
constitute  a  major  etiological  factor.  A  we  1 1 -funct ioning  layrinth  has  been 
called  a  prerequisite  to  motion  sickness.  The  vagus  is  the  effective  nerve, 


.  l,33H  - 


and  vagotonlcs  are  particularly  prone  to  aootlcn  sickness.  Circulatory 
disturbance,  cerebral  anemia,  optokinetic  nystagnus,  s'nlfting  tensions  and 
stresses  in  the  abdomen,  and  neurosis  are  additional  etiological  factors. 

The  effectiveness  of  the  German  drug."Vomcx  A"  (beta-dlmethy lamlnocthyl 
bezhydryl  cther-l , 3'dinicthyl-8-chloro-xanthine)  is  discussed  and  statistically 
documented. 
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Sadoff,  M.  ,  N.M.  McFadden,  &  D.R'.  Heinle  1961  A  SPJDY  OF  LONGITUDINAL 

CONTROL  PROBLEMS  AT  LOW  ^ND  NEGATIVE  DAMPING  AND  STABILITY  WITH  EMPHASIS 
CN  EFFECTS  OF  MOTION  CUES  (Aines  Research  Center,  Moffett  Field,  Calif.) 
NASA  Technical  Note  D-348,  Jan.  1961.  NASA  N62-70922. 


ABSTRACT:  An  investigation  was  conducted  in  several  types  of  simulators, 
including  the  Johnsville  centrifuge,  and  in-flight  to  assess  the  effects  of 
incomplete  or  spurious  motion  cues  on  pilot  opinion  and  task  performance  over 
a  wide  range  of  longitudinal  short-period  dynamics.  Most  of  Lhe  tests  were 
conducted  with  a  conventional  cente^'  stick;  however,  a  brief  evaluation  in 
the  centrifuge  of  a  pencil  type  side-arm  controller  was  also  made. 
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Saenger,  E.  1949  THE  UWS  OF  MOTIO.'J  JN  SPACE  TRAVEL. 
Interavia  4:416 
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Sals,  V.  1959  RADIOLOGICAL  STUDY  OF  IKE  CERVICAL  VERTEBRAE, IN  FLIGHT  PILOTS 
A.M.A.  Proceedings.  April,  1959 

Abstract:  It  was  the  purpose  of  this  study  to  determine  the  extent  to  which 
high  accelerations  cause  deformities  of  the  spinal  column  in  jet  pilots,  part¬ 
icularly  with  relation  to  the  cervical  region.  X-rays  of  228  fighter  pilots 
revealed  the  following  abnormalities:  twelve  subjects  showed  slightly  flatten¬ 
ed  lordotic  curvatures,  in  fifty-nine  subjects  the  cervical,  region  showed  a 
stretched,  straight-line  profile,  and  in  seventeen  cases  there  was  evidence 
of  Inverted  lordosis.  The  results  are  correlated  to  conditions  prevailing 
in  high-speed  flight. 


Saito,  I.,  Y  I’f.-io,  K.  Iwane,  M  IshUaki  el  al.  .9c.;  THE  C.FU'ENCE  OF 
ACCELEioMION  ON  THE  CARDIAC  FLYNCTION.  'PART  I.  ;T.AP'.T  SIZE  a;.D  F.lxCTRO- 
CARDIOGRAPHIC  FINDINGS  L7;DCR  G  AND  THEIR  PJ:i--iriON  TO  TlX  FATALITY 
In  Tie  Reports  o^f  tHe  Aero-Medical  LaS'-^ratery  Japanese  Air  Self  lease 
Forces,  Tachikawc,  Japan.  2(2):l-ll.  March  1962. 


ABSTRACT: 

1.  The  alteration  of  ECG  findings  and  the  heart  size  were  studied  in  fifteen 

dogs  under  the  positive  G.  The  heart  size  was  examined  through  X-ray  movie 
picture. 

2.  The  pulse  rate  increased  in  accord  to  higher  G. 

3.  The  alteration  of  ECG  under  G  has  taken  place  as  following:  sinus  non- 

respiratory  arrhythmia  —*  supra-ventricular  premature  beat  — nodal 
rhythm  paroxysmal  ventricular  tachycardia  _________ 

ventricular  fibrillation 

_ /  \ _ N  death 

cardiac  arrest  '  ^ 

Wlien  the  nodal  rhythm  has  lasted  more  than  two  co  three  minutes,  these  changes 
were  irreversible  and  dogs  usually  expired. 

A.  Both  the  size  of  the  heart  shadow  and  the  difference  of  the  area  of  systolic 
and  diastolic  phase  have  increased  suggesting  the  augmentation  of  the  cardiac 
output.  Above  5  to  6  G,  these  have  decreased,  and  on  10  C,  there  recognized 
only  minimal  heart  contraction.  (Author) 
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Saito,  I.,  and  M.  Ishizaki  1962  THE  INFLUENCf  OF  TRANSVERSE  G  ON  THE 
rjLMONARY  FUNCTION. 

In  The  Reports  of  the  Aero -Medical  Laboratory.  Japanese  Air  Self  Defense 
Forces,  Tachikawa,  Japan.  2(2):12-17,  March  1962. 

ah 'TRACT: 

1.  The  pulmonary  function  was  studied  under  six  transverse  G  while  breathing 

room  air  or  100^  oxygen. 

2.  The  vital  capacity,  inspiratory  capacity  an.l  tidal  capacity  have  Increased 

significantly  when  the  subjects  breathed  100%  oxygen  instead  of  the  room 
air. 

3.  As  subjective  findings,  there  appeared  the  dry  cough.  Inspiratory  difficulty 

of  breathing  and  also  the  prominent  second  pulmonary  sound  were  noticed. 

4.  The  possible  cause  for  these  findings  was  discussed.  (Author) 
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Saito.  I.,  M.  Iwane,  M.  Ishizaki  et  al.  1962  THE  FLICKER  FUSION  FREQUENCY 
AND  POSITIVE  G. 

In  The  Reports  of  The  Aero -Medical  Laboratory.  Japanese  Air  Self  Defense 
Forces,  Tachikawa,  Japan,  2(l):23-29,  March  1962. 

ABSTRACT:  The  flicker  fusion  frequency  threshold  for  both  eyes  was  determined 


on  hurrar,  subjects  exposed  I  o  positive  acceleration.  A  series  of  73  runs  were 
made  at  acceleration  ranging  one  to  five  C  at  Human  Centrifuge,  Tachikawa. 

Tl.e  flicker  fusion  frequency  threshold  decreased  moderately  6Z,  9Z,  ll.fcZ  and 
19. 6X  respectively  at  2, 3, A,  and  5  G  compared  to  the  value  of  1.4G  on  which 
levels  of  G  it  is  suspected  there  is  no  remarkable  hemodynamic  changes. 

In  order  to  clarify  the  cause  of  the  decrease  of  the  flicker  fusion  frequency 
threshold  under  higher  G,  the  investigation  was  made  while  the  subjects  were 
breathing  low  oxygen  enough  to  produce  lew  arterial  saturation  up  to  60X, 
revealing  there  are  no  changes  in  the  threshold. 

The  real  cause  of  the  decrease  In  the  flicker  fusion  frequency  threshold  under 
G  is  still  obscure.  (Author) 
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Saito,  I.,  Y.  Ueno,  &  M.  Ishizaki  1962  G-LOAD  DURING  SPECIAL  FLIGHT  IN  THE 
T-33.  Boci  Eisei  (National  Defense  Medical  Journal)  (Tokyo)  9(3):99-100, 
March  1962 


ABSTRACT;  Four  test  pilots  we.e  used  to  determine -the  g-loads  during  various 
airplane  maneuvers.  For  each  maneuver  the  maximum  g-load  and  the  Increase  in  the 
rate  of  g  are  given.  The  maneuvers  tested  were  the  vertical  turn,  loop,  dive 
recovery,  the  Immennan  turn,  and  the  dlover  leaf.  No  adverse  effects  on  visibility 
were  found,  and  no  differences  in  sensations  from  those  of  centrifugal-gravity 
siioulators  vire  noted.  (Aerospace  Medicine  33(11):1397,  Nov.  1962) 
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Saito,  I.,  Y.  Ueno,  M.  Ishlzakl,  &  H.  Fujlhara  1962  EFKCTS  OF  ACCELERATION 
LOAD  ON  CIRCULATORY  FUNCTTION.  Boei  Eisei  (National  Defense  Medical  Journal) 
(iokyo)  9(3): 26,  March  1962 


ABSTRACT:  Both  men  and  dogs  were  exposed  to  forces  of  5-10  g  in  a  centrifugal- 

force  apparatus.  In  dogs  cardiac  output  decreased  abruptly  at  7-3  g  and  nearly 
ceased  at  10  g.  It  appeared  that  the  safe  limit  for  life  is  at  the  point  where 
nodal  rhythm  has  been  operating  for  no  longer  than  1  or  2  minutes.  In  the 
majority  of  dogs  there  was  no  evidence  to  show  a  lack  of  blood  in  the  brain. 
Organs  below  the  level  of  the  heart  were  hyperemic  as  expected.  In  humans  black¬ 
out  occurred  within  a  minute  at  5-6  g.  (Aerospace  Medicine  33(11): 1397, 

Nov.  1962) 


Sala,  0.  .1I.J  G.  Pivottt  1952  RiCHFPfMr  S'TT 
ALTO  VAU'-RE  FTSICO  E  KISPOSTA  Vi;bTIBOLARE 


PAPPAoti  tRA  STIMOLI  ACrPLEP^TORI  D1 
(IM-T STIC/. 71  ON'S  ON  riE  REUTIONS  BETU'ECT 


ACCELERATION  STIMLXI  OF  HIGH  INTENSITY  AND  VESTIBULAR  RESPC-NSE)  Bolletano  della 
S oc  1  e t a  Ita liana  dl  Ltown la  sij«. r li7.rr.tale  (Napoli) ,  28(11).  1750-1753 


ABSTRACT:  The  correlation  of  the  amount  and  duration  of  angular  acceleration  witl^ 
postrotatory  nystagmus  was  established  experimentally  on  15  rabbits  at  angular 
accelerations  higher  than  666  degrees/sec  .  In  that  range,  increases  of  angular 
deceleration  were  not  followed  by  a  proportional  increase  in  the  duration  of 
nystagmus  and  in  the  number  of  eye  movements  (as  was  the  case  at  lower  accelera¬ 
tions). 
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Sala,  0.,  and  G.  Pivotti  1953  SUI  CARATTERI  DEL  NISTAGMO  VESTIBOLARE 

EVOCATO  DA  STIKOLl  ACCELERATOR!  DI  MOLTO  ALTO  VALORE  FIS  ICO  (ON  THE 
CHARACTERISTICS  OF  VESTIBULAR  NYSTAGMUS  EVOKED  BY  ACCELERATORY  STIMULI 
OF  VERY  HIGH  PHYSICAL  VALUE) 

Solletir.o  della  Socleta  ital  iana  di  biologla  speriroentale ,  (Napoli) 

29  (1):  104-106.  Jan,  1953.  In  Italian. 

ABSTRACT:  High  ac^-tlcrations  (3500°/sec.  for  120/!00n  of  a  se''''"d)  did 
not  induce  a  nystagmic  response  in  guinea  pigs.  This  response  is  usually 
produced  by  changes  in  the  vestibular  centers.  However,  a  vestibular 
nystagmic  response  was  obtained  by  successive  moderate  accelerations. 


.4,415 


Salathc.  A.  1877  PHYSIOLOGIE  EXPERIMENTALE . 
III.  251-272,  (In  French) 


Traveux  du  Laboratoin!  de  M.  Marev 


ABSTRACT:  Salathe,  in  his  classical  studies  on  the  effects  of  gravita 
used  clearly  formulated  questions  to  attack  the  problem  on  centrifugal 
(1877).  For  his  animal  experiments  he  used  a  horizontal  centrifuge  1. 
(4,92  ft)  in  diameter.  A  simple  arrangement  permitted  the  recording  o 
tion  while  the  centrifuge  was  running. 


tlon,  first 
effects 
50  m. 

r  respira- 
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Salathe,  A.  1877  DE  L'ANEMIE  ET  DE  LA  CONGESTION  CEREBRALE  PROVOQUEE 
MECANIQUEMENT  CHEZ  LES  ANIMAUX  PAR  L 'ATTITUDE  VERTICALE  OU  PAR  UIJ 
MOUVEMENT  GIRATOIRE  (Concerning  Anemia  and  the  Cerebral  Congestion 
Mechanically  Caused  in  Animals  by  Vertical  Position  or  by  a  Gyra  :ory 
Motion) 

Physiol.  Exper.  3:  251-272 


Salaznev,  V.P.  1958  ISKL’JSTVF.IATY  SRTNIK  ZEMLI  (ARTinCIAI.  EAKTH 
'  SATELLITE!  (Moscow:  Oborongis,  1958) 


ABSTRACT:  On  the  basis  of  domestic  and  foreign,  chiefly  American  sources, 
the  author  discusses  the  theoretical  problems  involved  in  the  construction 
and  launching  of  Soviet  artificial  satellites,  specifically  Sputnik  I,  the 
world’s  first.  He  indicates  the  path  to  be  followed  by  scientists  in  solv¬ 
ing  the  problem  of  conquering  space,  mentioning  past  and  future  difficulties, 
and  pointing  out  the  main  problems  the  artificial  satellites  will  solve. 

He  reviews  the  successive  stage  in  the  conquest  of  space,  beginning  with  the 
launching  of  the  unmanned  earth  .,ateliite  and  ending  with  the  establisljaent 
of  interplanetary  space  stations  and  the  use  of  space  ships.  Several  models 
of  the  earth  satellite,  celestial  rockets,  and  space  stations  are  described. 

The  principles  of  control  and  celestial  orientation  of  the  artificial  satel¬ 
lite  during  its  orbital  flight  are  reviewed,  and  a  description  is  given  of 
the  most  important  instruments  installed  in  the  satellite.  (CARI) 
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Sails,  G.  Oct.  1958  SOME  TESTS  ON  BEFAB  'SAFELAND'  SAFETY  BARRIERS 
(Advisory  Group  for  Aeronautical  Research  and  Development) 

Rcpl  ?  22S,  /^TIA  .\D  A69. 

SUMMARY,:  This  Report  describes  results  obtained  during  tests  carried  out  at 
the  Italian  Air  Force  Test  Centre  on  a  device  known  as  the  Befab  'Safeland* 
Barrier,  the  object  of  which  is  to  arrest  jet  aircraft  in  short  distances. 

Tests  were  carried  out  with  two  types  of  barrier,  the  A-3F  and  the  6-3F,  using 
DH.  100,  Fiat  G.  80,  F86E  and  F.84F  aircraft.  The  results  show  that  it  is 
possible  to  arrest  jet  aircraft  in  landing  or  takeoff,  in  relatively  short 
distances  and  with  an  almost  constant  .longitudinal  deceleration  of  about  1  g. 
Braking  action  is  siiK'-th  enouah  not  to  affect  the  pilot  and  damage  to  the  air¬ 
craft  is  easily  i^r-  i'  .  -  squadron  second  line  r.^iintenanct  sei/ice. 

During  the  tests  it  was  found  that  some  precautions  were  necessary  in  setting 
up  the  arresting  net  ir.  order  to  guarantee  good  operation  of  the  barriers. 
Setting  up  of  the  unit  is  simple  and  quick,  and  docs  not  require  any  preliminary 
ground  preparation.  Maintenance  is  simple  c  id  straightforward. 
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Salonna,  F.,  &  L.  Carbonara  1956  AZIONE  D1  ALCUNI  lARMACI  SEDATIVI  SULLA 

REFLETTIVITA  VESTIBOLARE  (EFFECT  OF  SOME  SEDATIVES  ON  VESTIBULAR  REFLEXES). 
Archivio  italiano  di  otologia  rinologia  e  laringologia  (Milano)  64(4); 507-513 
July-Aug.  1956 

ABSTRACT:  The  administration  of  a  barbiturate.  Luminal  (phenylethylmalonyl  uric 
acid),  and  a  paraaminobenzolc  acid  derivative,  Nevanide  (diethylamaonium  para- 
aminobenzoate)  to  guinea  pigs  prior  to  rotatory  stimulation  induced  a  decrease  in 
post -rotatory  nystagmus.  Vestibular  reflexes  were  more  pronounced  and  of  shorter 
duration  for  Luminal,  and  moderate  and  of  longer  duration  for  Nevanide.  The 
dosage  required  to  obtain  a  decrease  in  vestibul^t;  ceflaxes  was  higher  for  Luminal 
than  for  Nevanide. 
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Salpetcr,  M.K.  and  C.  Walcott  1960  AN  ELECTRON  MICROSCOPICAL  STi.DY  OF  A 
VIBRATION  RECEPTOR  IN  THE  SPIDER.  Exp  Neurol.  2:232-50,  June  1960 

4,421 


Salztnan,  E.  W.,  &  S.  D.  Leverett  1956  STUDIES  IN  ORTHOSTATIC  VENOCONSTRICTION . 
I,  PERIPHERAL  VENOCONSTRUCTION  DURING  ACCELERATION.  II.  ROLE  OF  THE  CAROTID 
SINUS  MECHANISM.  (Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio) 
WADC  TR  56-483;  ASTIA  AD-97  298;  Sept.  1956 

ABSTRACT:  A  technique  for  demonstrating  active  venous  constriction  has  been 

developed,  using  miniature  intravascular  balloons.  Validation  of  the  technique 
was  performed  in  vitro  and  by  drug  studies  and  direct  stimulation  of  the  sjTnpathe- 
tic  chain  in  vivo.  Active  venous  constriction  was  demonstrated  in  dogs  during 
acceleration  on  the  centrifuge.  The  magnitude  of  the  venous  response  was  strong¬ 
ly  correlated  with  the  animals'  ability  to  maintain  arterial  pressure.  The 
Importance  of  the  venous  system  in  supporting  the  circulation  under  a  hydrostatic 
load  is  discussed.  The  demonstration  of  peripheral  venoconstriction  during  common 
carotid  artery  occlusion  implicated  the  carotid  sinus  mechanism  in  the  control  of 
peripheral  venous  tone.  Deafferentation  of  the  aortic  arch  by  cervical  vagotomy 
enhanced  the  venous  response  to  carotid  occlusion.  Venoconstriction  was  corre¬ 
lated  with  arteriolar  constriction  of  peripheral  venomotion  and  arteriolar 
reactivity  is  suggested,  (AUTHOR) 
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Salzman,  E.W.  and  S.D.  Leverett  1956  PERIPHERAL  VENOCONSTRICTION  DURING 
ACCELERATION  AND  ORTHOSTASIS. 

Circulat ion  Res .  4(5) : 540-545 .  Sept.  1956. 


ABSTRACT:  Using  a  miniature  balloon  tcchnl-.ue,  peripheral  vaso-constrlct ion 
was  measure J  in  dogs  given  two  types  of  centrifuge  runs;  one  in  which  a  peak  of 
3  g  was  reached  in  3  to  4  seconds  and  held  for  a  15  second  plateau,  and  the  other 
in  which  the  acceleration  was  gradually  increased  at  the  rate  of  1  g  per  10 
sccf nds  .  By  eliminating  the  constriction  with  Dibenzyline,  an  adrenergic  block¬ 
ing  agent,  the  semiquant itat ive  interpretation  of  results  was  made  possible. 
Active  peripheral  venocon.. ( rlct ion  was  observed  in  dogs  exposed  to  centrifugal 
acceleration.  The  magnitude  of  the  vcnoconstr ictor  response  was  strongly 
correlated  with  the  animal's  ability  to  maintain  arterial  pressure,  suggesting 
the  importance  of  contraction  of  the  venous  reservoir  in  the  support  of  cardiac 
output  under  a  hydrostatic  load. 
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Salzman,  E.  W.  1957  REFLEX  PERIPHERAL  VENOCONSTRICTION  INDUCED  BY  CAROTID 
OCCLUSION.  Circulation  Res.  5:149-152. 


Sampson,  Philip  Edwin  H.  Elkin,  James  Herlct  &  Robert  Nelson  1960  HEAD 
AND  EYE  TRACKING  I’l  RESPONSE  TO  VEI.OCITY  AND  ACCIXERATION  iNPirrS 
(Institute  for  Applied  Experimental  Psychology,  Tufts  University,  Medford, 
Massachusetts)  0"'.'.e  Naval  Research  Contract  No.  Nonr  496(16) 

Project  No.  N.R.  144-122,  April  1960.  ASTIA  AD  237445 

ABSTRACT;  This  study  was  conducted  to  find  out  how  well  visual  tracking  could 
take  place  when  both  the  head  and  eyes  were  free  to  follow  moving  targets  and 
to  discuss  the  relevance  of  the  findings  to  the  notion  of  using  the  eye  as  a 
control  mechanism.  The  target  used  in  this  experiment  swung  horizontally  about 
the  subject  at  three  different  velocities  (30,  60,  and  90  /  sec.)  and  three 
accelerations  (5,  20,  and  45  /  sec.  ).  The  tracking  e  ror  recoid  obtained 
indicated  that  the  eye  was  able  to  track  the  targets  within  the  same  tolerances 
reported  for  eye  tracking  when  the  head  was  fixed.  In  addition  there  was  the 
suggestion  that  by  permitting  both  head  and  eye  movements,  higlur  velocities 
could  be  tracked  than  by  the  eyes  alone. 

A  reasonable  constant  head  lead  angle  was  found  for  the  constant  velocity 
inputs  which  varied  with  the  nuagnitude  of  the  input.  Various  implications  of 
this  finding  were  discussed. 

An  electric  circuit  analog  was  developed  fur  part  of  the  data  ad  used  to 
predict  head  and  eye  output  in  response  to  acceleration  inputs,  using  constants 

derived  from, the  velocity  input  data.  The  agreement  between  the  obtained  and  the 
predicted  function  appeared  promising. 
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Sand,  A.  1940  THE  MECHANISM  OF  THE ACUSTOLATERAL  SENSE  ORGANS  IN  FISHES  WITH 
SPECIAL  REFERENCE  TO  PRCBLEMS  IN  THE  PHYSIOLOGY  OF  THE  SEMI -CIRCULAR 
CANALS  Proc.  Royal  Soc.  Med.  33:741-750 
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Sunder,  E.G.  1960  STRESS  EF/ECTS  ON  CASTRO- INTESTINAL  PHYSIOLOGY 
(Aerospace  Medical  Division,  Wright  Air  Development  Division,  Dayton,  Ohio) 
Project  7163(805),  Internal 

ABSTRACT:  The  objective  of  tliis  research  is  to  determine  the  effects  of 
vibrational  stress  upon  the  function  and  physiology  of  the  gastro-intestinal 
tract.  The  functions  to  be  ::;udied  are  digestion,  nutrient  absorption,  rate 
of  food  passage,  and  nutrie.it  requirements.  Digestion  studies  will  include 
estimates  of  calcium.  phospho::us,  and  nitrogen  retention.  The  absorption 
rates  of  glucose,  one  fatty  acid,  one  amino  acid,  one  vitamin,  calcium,  and 
phosphorus,  shall  be  determined  using  radioisotopes.  The  above  factors  will 
be  studied  in  rats  under  different  frequencies  of  vibration  as  well  as  different 
durations  of  exposure.  | 
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S^nti.,  G .  I’ •  10  3  3  ACC’lI.Kro'vT  I'KOliLUMS  IN  EJECTION'  SE/'vT 

In  U.S.  Assistant.  Stcrotary  of  Dofenso  (Roscarcl’.  anJ 
Washington  D.C.,  Shock  and  vibration  Bulletin  No.  22. 
ASTIA  AD-94  697 
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Santos,  F.R.  dos  1952  SALTO  PARAQGEDAS,  DECISAO  E  PROBLEMAS . 

(PARACHUTE  JUMPING:  DECISION  AND  PROBLEMS.) 

Inprcnsa  medica  (Rio  de  Janeiro),  28  (459)  :  51-67 

ABSTRACT:  Tlie  decision  to  bail  ouc  ^ron  an  airplane  is  influenced  by  factors 
reia^ed  to  the  aircraft  (type,  condition,  position  in  the  air,  velocitv,  and 
degree  of  maneuverability),  by  factors  related  to  the  altitude  (degree  of 
anoxia  temperature,  and  distance  ftom  anti-aircraft  fire  in  combat),  b*  terrain 
features,  and  by  atmospheric  conditions.  Factors  del  irmining  the  degree  of 
safety  during  the  jum'p  are  as  follows:  acceleration  during  free  fall,  decelera¬ 
tion  during  opening  of  the  parachute,  arid  impact  on  hitting  the  ground. 

An  analysis  of  50  fatal  instances  (17.57.)  out  of  400  emergency  bailouts  reveal¬ 
ed  the  following  causes:  (1)  bailout  elevation  was  too  low,  4S7,;  (2)  the 
parachute  got  caujjhc  in  the  plane,  107,;  (3)  the  subject  was  hit  by  the  plane 
during  fall,  207.;  and  (4)  other  causes  (parachute  was  improperly  adjusted  prior 
to  Jump,  parachute  caught  fire  from  burning  plane,  drowning  of  airman),  22%. 
Bone  fractures  on  hitting  the  ground  occurred  three  times  less  in  experienced 
parachute  jumpers  than  in  those  who  had  never  jumped.  In  conclusion,  the  most 
important  reasons  for  the  unsuccessful  outcome  of  emergency  bailouts  are  sumnu- 
r ized . 
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Sapifstein,  L.  A,  &  E,  Ogden  1961  THE  CORONARY  HE.NDDYNA.'ilC  RESPONSE  TO  EN¬ 
VIRONMENT. 

(USAF  Aero  Syst.  Div. ,  Wright-Patterson,  AFB ,  Ohio)  ASD  TR  61-161,  Nov.  1961 
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Sarnoff,  C .  A .  and  J .  C .  Mebane  1958  EPISODIC  PSYCHOGENIC  G  FORCE 
INTOLERANCE.  A  STUDY  OF  THREE  CASES. 

J.  of  Aviation  Medicine  29(4) : 287-290,  April  1958. 


ABSTRACT:  -Intolerance  to  G  forces  was  exhibited  by  three  raitltary  aviation 
students,  referred  for  study  by  the  flight  surgeons  of  their  training  organ¬ 
izations,  which  had  become  noticeable  during  acrobatic  flying.  None  had 
unusual  physical  or  neurologic  findings  but  all  possessed  disturbed  personality 
patterns  and  developed  Incapacitating  anxiety  under  stress. 
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Saruta,  N.  &  K.  Shimizu  1959  A  STUDY  ON  THE  EFFECT  OF  A  CENTRIFUGAL 
FORCE  ON  LIVING  BEINGS. 

Kyushu  J,  Med.  Set.  10:251. 

ABSTRACT:  Insects  (a  vivaparous  fly,  the  Sarcophaga  peregr ina)  and  plants 
(Piiaseolus  aureus)  were  subjected  to  multiples  of  G  for  the  entire  duration 
of  their  growth  in  order  to  study  the  effect  of  centrifugal  force  on  the 
various  stages  of  their  biological  cycle. 

Of  40  larvae  subjected  to  20  G,  eight  died  during  the  first  week  and  the 
others  did  not  go  through  the  metamorphosis  until  the  stage  of  the  perfect 
insect.  Of  an  equal  number  of  larvae  subjected  to  9  G,  four  died  during 
the  first  week  and  only,  eight  developed  into  a  perfect  insect. 

Of  the  larvae  subjected  to  4  G  none  died  and  25  reached  the  insect  stage. 
Obviously,  all  of  the  40  control  larvae  lived  and  went  through  the  entire 
process  of  evolution. 
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Sasaki,  Frank  T. ,  Norman  F.  Eslinger  &  Glen  L.  Neidhardt  1959  MODEL  TESTS 
AND  STUDIES  OF  THE  PROBLEMS  OF  DYNAMIC  TENSIONS  IN  A IRC RAFT -ARRESTING 
GEAR  CABLES 

(American  Machine  &  Foundry  Company,  Mechanics  Research  Division)  Contract 
No.  Af  33(6l6)-5282  .WADC  TR  59-495  Project  No.  1351-60716  Oct.  1959 
ASTIA  AD  237  294 

ABSTRACT;  Tin;  results  of  tests  performed  on  a  one-^enth  scale  model  aircraft 
arresting  gear  are  reported.  The  model  incorporated  a  means  of  cable  tension 
alleviation  and  was  designed  to  have  djr'amic  similitude  to  a  full-scale 
arresting  gear.  The  purpose  of  the  test  program  was  to  obtain  experimental 
verification  of  an  analytical  method,  developed  under  this  same  contract,  for 
determining  cable  tensions  in  an  arresting  gear  with  the  inclusion  of  tension 
alleviation. 

Comparisons  between  actual  and  calculated  cable  tension  curves  are  presented 
and  show  close  agreement.  It  is,  therefore,  concluded  that  the  analytical 
method  can  be  used  in  order  to  determine  cable  behavior  in  an  arresting  gear 
with  sufficient  accuracy.  Moreover,  the  method  is  a  practical  one. 
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Sauers,  W.  F.  April  1943  TEST  FLIGHT,  OF  PRONE  POSITION  FLIGHT  CONTROLS  INSTALLED 
IN  CG-4A  GLIDER.  (Inter-Office  Memo,  Glider  Branch  to  Design  Branch,  Air¬ 
craft  Lab.)  2  April,  1943. 


-  1,347  - 


4,434 

Savely,  H.E.  1945  EFFECTS  OF  ACCELERATION  ON  MAN. 

(War  Depart.,  Air  Forces)  TSELA-3-697-11,  Feb.  28,  1945. 
Appendix  1 
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Savely,  H.E.,  W.H.  Ames,  &  H.M.  Sweeney  1946  LABORATORY  TESTS  OF 
CATAPULT  EJECTION  SEAT  USING  HUMAN  SUBJECTS. 

(AMC,  Wright  Field,  Dayton,  Ohio)  Memo  Rept .  TSEAA  695-66C 
Oct.  1946.  ASTIA  ATI  119947 


ABSTRACT:  The  purpose  of  this  report  is  to  present  the  results  of  ejection 
seat  experiments  on  the  30-foot  test  tower  using  the  T2  catapult.  Successful 
utulization  of  the  present  type  catapult  ejection  seat  requires  a  solution  to 
the  following  problems;  (a)  Reduction  of  the  added  acceleration  imposed  on, 
the  occupant  because  of  the  effects  of  cushioning,  compression  of  the  body, 
and  slipping  forward  in  the  seat.  (b)  Provision  of  safeguards  against  extreme 
flexion  or  extension  of  the  neck  during  the  ejection  stroke.  Before  human 
subjects  are  used  with  the  next  higher  fractional  charge  of  cartridges  of 
Type  low  6030-S,  namely  the  67-7-gram  charge,  either  in  aircraft  or  in  experi¬ 
mental  tests,  a  larger  number  of  subjects  should  be  used  with  the  lower  frac¬ 
tional  charges  in  order  to  find  a  solution  to  the  problems  detailed  in  this 
report.  An  indoctrination  program  involving  ejection  on  a  test  tower  should 
be  required  of  all  personnel  flying  a irp lanes  equipped  with  ejection  seats. 

The  two  100-foot  test  towers  now  under  construction  will  provide  experimental 
conditions  more  nearly  sinulatlng  those  in  aircraft. 
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Savciy,  H.  E.  1952  HUMAN  PROBLEMS  IN  ESCAPE  FROM  HIGH-SPEED  AIRCRAFT. 

Air  Unlv.  Quart.  Rev..  5  (2):  65-67. 

ABSTRACT:  (1)  The  use  of  high-pressure  masks,  breathing  helmets,  and 

elastic  vests  has  proven  disadvantageous  (painful  distension  of  unprotected 
facial  areas,  pooling  of  blood  in  the  limbs,  leakages  through  the  masks).  - 
(2')  Determinations  of  human  acceleration  tolerance  by  means  of  catapult  de¬ 
vices  revealed  that  an  average  of  20  g's  for  1/10  second,  or  25  g's  for  .01 
second  is  withstood  without  injury.  The  rate  of  application  of  the  eject¬ 
ing  force  has  an  influence  on  the  interaction  between  man  and  seat;  slower 
application  of  force  will  make  higher  ejection  velocities  tolerable.  - 

(3)  Measurements  carried  out  on  the  linear  decelerator  (deceleration  cart) 
have  shown  that  man  can  tolerate  up  to  45  g's  wearing  a  simple  crash  harness. 
The  rate  of  application  of  the  decelerating  force  determines  again  the  effect 
on  the  human  organizm  (shock  signs  were  observed  at  deceleration  fates^bf 
1360  g/sec.,  while  a  rate  of  493  g/sec.  caused  no  ill  effects  at  decelera¬ 
tions  up  to  40  g) .  Experimental  investigations  of  decelerations  of  longer 
duration  with  the  body  rotating  in  one  or  more  planes  are  still  outstanding. 

(4)  Wind-blast  effects  were  measured  under  simulated  conditions  in  wind- 
tunnel  tests  on  unprotected  humans  at  wind  speeds  up  to  425  m.p.h.  (notvial 
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bailouts)  and  up  to  470  m.p.h.  (test  seat  ejections).  Blasts  at  sonic  speeds 
were  directed  at  dummies  wearing  an  A-13A  oxygen  mask  and  U.S.  Air  Force  F-3 
helmets.  Tissues  of  the  body  protected  from  the  direct  force  showed  no  ill 
effects.  Medium-weight  winter  flying  clothing  affords  ample  protection 
against  high-altitude  temperatures  (up  to  80,000  ft.)  , 
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Savely,  H.E.  1955  THE  PHYSIOLOGY  OF  ESCAPE 

(Paper,  Symposium  on  Escape  from  High  Performance  Aircraft,  Oct.  1955) 
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Savely,  H.E.,  J.P.  Henry  1957  A  NEW  LOOC  AT  AVIATION  PHYSIOLOGY 
J.  Aviation  Med.  28(6): 531-534 
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Savoini,  C.  S.,  G.  A.  Reed,  &  H.  W.  Burnette  1962  AUTOMATIC  COMPUTER  PROCESS¬ 
ING  OF  CHIMPANZEE  PHYSIOLOGICAL  AND  PSYCHOMOTOR  DATA.  (Paper,  33rd  Annual 
Meeting  of  the  Aerospace  Medical  Assoc.,  9-12  April  1962,  Atlanti-  City, 

N.  J.) 

ABSTRACT:  The  Computation  Division  at  Holloman  AFB  was  able  to  process  automati¬ 
cally  chimpanzee  physiological  and  psychomotor  data  from  centrifuge  tests  conduct 
ed  at  the  University  of  Southern  California  by  the  Aeromedical  Field  Laboratory. 
The  magnetic  tape  playback  speed-up  technique,  the  analog  computer  technique  of 
handling  physiological  data,  and  the  digital  computer  processing  of  physiological 
and  psychomotor  data  are  described.  The  psychomotor  data  was  processed  thru  a 
unique  method  that  allowed  the  computer  ;o  recognize  the  psychomotor  behavior  as 
well  as  reaction  time.  (Aerospace  Medicine  33(3): 350-351 ,  March  1S62) 
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Sawyer,  E.V.  1951  LANDING  OF  SPACECRAFT 
Brit .  ''^nterp Ian.  Soc .  J.  10:300-301,  Nov.  1951 


ABSTRACT:  The  most  efficient  braking  device  is  the  parachute  drag  brake 
(also  known  as  "drogue  chute"  or  "parabrake") .  It  is  controlled  by  a  drag 
cord  passing  through  rings  on  the  skirt  of  the  canopy  so  that  the  drag  force 
ca;i  be  varied 
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Scano,  A.  and  G.  Meinerl  1961  THE  ACTION  OP  SOME  SYMPATHICOMIMETIC  SUBSTANCES 
ON  RESISTANCE  TO  POSITIVE  ACCELERATION. 

In  Rtv.  Med.  Aero.  24:335-342,  July-Sept.  1961  (Italy). 
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Scano,  A.  1961  RESEARCH  ON  ACCELERATIONS  IN  ITALY 

(Paper,  Panel  on  Acceleration  Stress  of  the  Armed  Forces-NRC  Comnittee  on 
Bio-Astronautics ,  6-11  March  1961,  NASA  Ames  Research  Ctr.,  Moffett  Field, 
Calif.) 
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Scano,  A.,  1962  LA  CENTRIPUGA  UMANA:  STRUMENTO  DI  INLAGINE  E  DI  ADDESTRAMENTO 

(THE  HUMAN  CENTRIFUGE:  INSTRUMENT  OF  RESEARCH  AND  TRAINING)  Rivista  di 
medicina  aeronautics  e  spazlale  (Roma)  25(1): 121-130,  Jan. -Mar.  1962 


ABSTRACT:  The  human  centrifuge  was  .i^^vcloped  to  simulate  accelerations  of  various 
speeds,  directions,  and  durations  analogous  to  those  of  aircraft  in  order  to 
study  the  physiological  reactions  of  humans  exposed  to  them.  The  first  centrifuge 
of  note,  however,  was  used  to  treat  mental  disorders.  It  was  built  in  1818  in  a 
Berlin  psychiatric  clinic,  rotated  at  40-50  turns  per  minute,  and  managed  to 
attain  5  g  at  the  outer  arm  level.  In  1877,  Salathe  used  a  small  centrifuge  of 
1.5  meters  in  diameter  for  acceleration  studies  in  small  animals,  and  in  1898, 
Wenusch  constructed  a  centrifuge  with  a  maximum  velocity  of  rotation  to  about  8 
g,  also  for  treating  mental  disorders.  It  was  not  until  30  years  later  in  Germany 
and  in  the  United  States  chat  the  first  human  Centrifuge  for  research  purposes 
was  developed.  In  1938,  the  Center  of  Studies  and  Research  in  Aviation  Medicine, 
Torino,  constructed  the  first  Italian  centrifuge  which  attained  20  g.  The  latter 
apparatus  is  described  and  illustrated,  and  its  modifications  (eventually  between 
1  and  33  g  was  attained)  and  research  possibilities  are  explored.  (J.  Aerospace 
Medicine  33(10): 1280,  Oct.  1962) 
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Schafer,  E.  1938-39  THE  INFLUENCE  OF  BODY  POSITION  UPON  ALTITUDE 

TOLERANCE.  (Uber  den  Einfluss  der  Korperhaltung  auf  die  Hohenfestigkeit) 
Luftfahrtmcd . ,  3:257-266 


ABSTRACT:  The  effects  of  post  ion  on  the  heart,  circulation  and  general 
condition  were  studied  using  8  malu  aviators  as  subjects,  during  ascent, 
descent  and  level  flight  in  a  low  pressure  chamber  at  6500  m.  In  the  recumbent 
position,  the  diastolic  blood  pressure  dropped  but  the  increase  in  pressure 
amplitude  was  the  highest  in  this  position.  The  pulse  rate  attained  the  same 
frequency  in  all  positions  at  a  level  of  6500  m. 

Danger  of  collapse  in  the  standing  position  is  produced  by  orthostatic  factors 
as  well  as  by  oxygen  deficiency.  (J.  Aviation  Med.,  ll(l):51-52) 
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Schaefer,  Hans  1947  WORK  ON  PHYSIOLOGY  OF  THE  CIRCULATORY  SYSTEM  AND  ON 

ELECTROPHYSIOLOGY  (BEITRAEGE  ZUER  KRISLAUFPHYSIOLOGIE  UND  ELEKTROPHYSIOLOGIE) 
ASTIA  ATI  12793 

ABSTRACT:  The  author  reviews  the  research  work  and  accomplishments  of  the 
division  of  experimental  pathology  and  therapy  of  the  W.G.  Kerkhoff  institute  of 
Bad  Nauheim.  A  four>stage  amplifying  apparatus  was  constructed  for  the  recording 
of  the  potentials  of  the  heart,  the  heart  nerves,  and  muscles.  Among  the  subjects 
studied  are  listed  electrophysiology  of  the  circulatory  system,  cardiac  reflexes, 
sensitivity  as  a  disease . factor ,  anoxemia,  tetanus,  choline  esterase,  and 
coronary  circulation. 
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Schaofcr,  J.,  &  S.  Kubicki  1956  2UR  ABLEITUHG  VON  EEC  (EKG  UND  AUGENNYSTAGMUS) 
BEI  DREriBEWEGUNGEN  (RECORDING  OF  EEG  (ECG  AND  EYE  NYSTAGMUS)  IN  ROTATORY 
MOVEMENTS )  Zeitschrift  fur  die  gesamte  experimentel le  Mediztn  (Berlin) 

128(l):50-54,  Nov.  1956 

ABSTRACT:  An  apparatus  is  described  which  permits  the  simultaneous  registration 

of  the  vestibular  optic  nystagmus  induced  by  rotation  together  with  the  effect 
of  centrifugal  forces  on  the  e^lectroencephalogram  and  electrocardiogram.  A 
small  laboratory  animal  may  be  rotated  and  nystamgus,  EEG  and  ECG  recorded 
ele;ctrically  during  rotation. 
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Schaefer,  K.E.,  ed.  1962  ENVIRONMENTAL  EFFECTS  ON  CONSCIOUSNESS. 
(New  York:  The  MacMillan  Co.,  1962) 


ABiSTRACT:  Proceedings  of  the  First  International  Symposium  on  Submarine  and 
Space  Medicine,  U.S.  Submarine  Base,  New  London,  Conn.,  Sept.  8-12,  1958. 
Contents  include: 

Noell,  W.K.,  Effects  of  High  and  Low  Oxygen  Tension  on  the  Visual  System; 
Wing,  K.G.,  Effects  of  Certain  Environmental  Changes  Upon  the  Cochlear 
Response  of  the  Cat; 

Thennan,  P.O. ,  Neurophysiological  Effects  of  Carbon  Dioxide; 

Stein,  S.N.,  The  Neurophysiological  Effects  of  Oxygen  Under  High  Pressure; 
Taylor,  H.J. ,  Neurophysiological  Effects  of  Nitroeen; 

Davis,  H.  ,  The  Problem  of  Consciousness; 

Graybiel,  A.,  Orientation  in  Space,  with  Particular  Reference  to  Vestibular 
Functions; 

Gerathewohl,  S.J.,  Effect  of  Gravity-Free  State; _ _ _ - 
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Schaefer,  V.H.  and  R.G.  Ulmer  1959  A  RZPRESECTATIVE  BIBLIOGRAPHY  OF 
RESEARCH  IN  LOW-FREQUENCY  MECHANICAL  VIBRATION. 

U.S.  Army  Med.  Rea.  Lab.  Rep.  405:1-27,  12  November  1959 
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Schafer,  G.  E.  and  R.  T.  Gallagher  1952  ILLUSIONS 
Flying  Safety  8; 18-22,  July  1952 
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Schalkowsky,  S.,  &  H.  F.  Blazek  1961  ROTATING  PENDULUM  ACCELEROMETER 
American  Rocket  Society  J.  31(4);469-473,  Apr.  1961 


ABSTRACT:  The  basic  features  of  precision  accelerometers  particularly  adapted  to 
the  measurement  of  slowly  varying  low  level  accelerations  and  their  specific 
applications  to  space  vehicles  are  considered.  The  contrast  between  the  rotating 
pendulum  and  conventional  approaches  to  accelerometer  instrumentation  is  discussed. 
(JPL) 
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W.  Schaub  1952  GEDANKEN  EINES  ASTRONOMEN  ZUR  WELTRAU'.lfAHRT  (THOUGHTS  OF  AN 
ASTRONOMER  ON  ASTRONAUTICS)  We  1 traumf ahrt  3:34-38,  April  1952 
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Schechter,  H.  B.  1960  SOME  WEIGHT  CONSIDERATIONS  FOR  MA.NNED  LUNAR  MISSIONS 
American  Rocket  Society  J,  30(2): 195-197,  Feb.  1960 

ABSTRACT:  The  total  weight  requirements  for  three  possible  types  of  manned, 
round-trip,  soft-landing  lunar  missions  are  investigated,  all  starting  out  from 
a  space  station  circling  the  earth  at  an  altitude  of  about  350  miles.  The  first 
and  second  missions  follow  direct  hit  flight  trajectories  and  employ  chemical 
and  nuclear  power  plants,  respectively.  Thrust  magnitudes  needed  are  determined 
by  imposing  an  initial  landing  deceleration  load  factor  of  3  earth  g.  The  third 
mission  makes  use  of  a  nuclear  power  plant  aS  a  sort  of  "ferry  boat"  to  reach  a 
circular  orbit  around  the  moon,  whereas  for  the  landing  and  ascent  portions  at 
the  moon,  the  final  payload  is  propelled  by  chemical  rockets.  After  rendezvous 
with  and  attachment  to  the  orbiting  ferry  boat,  the  payload  is  returned  to  the 
earth  space  station. 
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Scheele.  Leonard  A.  1957  SUMMARY  0?  MEDICAL  ASPECTS  OF  AUTOMOBILE  CRASH 
INJURIES  AND  DEATHS 

The  Journal  of  the  American  Medical  Association.  Vol .  163 ,  No .  4,  Jan .  26 , 
1957 

ABSTRACT:  Motor*vehicle  ac<'idents  represent  a  health  problem  of  tremendous 
significance.  They  demand  attention  as  insistently  as  any  epidemic  disease. 
They  represent  the  interaction  of  the  driver,  the  vehicle,  and  the  road  as 
host,  agent,  and  environment  respectively.  The  d'iver  requires  study  just 
as  do  the  other  two  elements,  and  the  licensing  of  drivers  calls  ^or  a  more 
extensive  medical  evaluation  than  is  now  provided.  A  cooperative  effort 
is  necessary  in  which  manufacturers,  traffic  engineers,  law-enforcing 
agencies,  and  the  medical  profession  will  concentrate  on  the  solution  of 
this  urgent  problem. 
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Scheetz,  H.A.  and  G.J.  Kasslacher,  III  1959  DESIGN  AND  EVALUATION  OF 

THE  DROP  TOWER  FACILITY  FOR  SHOCK  TESTING,  (Pennsylvania  State  U., 
University  Park)  Technical  rept,  no.  17,  ASTIA  AD-235  360,  15  Sept.  1959 


ABSTRACT:  A  drop  tower  shock  testing  facility  for  testing  small  end  items 
such  as  panel  type  milliammeters  was  constructed.  A  combination  pneumatic- 
hydraulic  decelerator  utilizin  g  a  standard  automobile  tire  was  developed. 

The  shock  pulse  produced  was  free  of  high  frequency  ringing  and  secondary 
impacts.  The  differential  equations  of  motion  for  the  deceleration  cycle  were 
derived  and  used  to  analyze  the  impactor  displacement,  velocity  and  acceleration 
The  effects  of  damping  on  the  shock  pulse  were  studied.  Curves  showing  typical 
shock  pulses  for  heights  up  to  60  feet  are  presented.  (Author) 
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Schelhorn,,  A.  E.  1959  A  STUDY  OF  THE  DYNAMIC  RESPONSE  CHARACTERISTICS  OF 
FLIGHT  SIMULATORS  (Wright  Air  Development  Center,  Wright -Patterson, 
AFB,  Ohio)  WADC  Technical  Report  59-98,  April  1959,  ASTIA  AD-210 
566. 
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Schellong,  F.  &  M.  Heinemelr  1933  UBER  DIE  KREISLAUFREGULATION  IN  AUFRECHTER 
KORPERSTELLUNG  UND  IHRE  STCJRUNGEN  (Concerning  the  Circulatory  Regulations 
in  Perpendicular  Body  Position  and  Their  Disturbances) 

Zeitschrift  fur  die  gesamte  experimen telle  Medizin  (Berlin)  89:  49-60 
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Sch«r,  S.  H.  19^8  PILOT  ESCAPE  FROM  SPINNING  AIRPLANES  AS  DETERMINED 
FROM  FREE -SPINNING -TUNNEL  TESTS  (National  Advisory  Committee  for 
Aeronautics,  Washington,  D.  C.)  Research  Memo.  No.  L8D28. 

Sept.  9,  1948. 
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Scher,  S.  K.  1951  PILOT  ESCAPE  FROM  SPINNING  AIRPLANES  AS  DETERMINED 

FROM  FREE -SPINNING-TUNNEL  TESTS.  (National  Advisory  Committee  for 
Aeronautics,  Washington,  D.  C.)  Oct.  1951. 

ABSTRACT:  Procedure  for  pilot  escape  from  spinning  airplanes  has  been 
determined  by  means  of  tests  In  which  pilot  escape  was  simulated  from  21 
airplane  models  spinning  In  the  Langley  20-foot,  free-spinning  tunnel. 

The  results  In  general  indicated  that  the  pilot  should  ball-out  of  the 
outboard  side.  Calculated  centripetal  accelerations  acting  on  the  pilot 
during  a  spin  are  presented. 
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Scherberg,  M.G..  &  H.  Ferguson  1952  INVESTIGATION  OF  THE  ACCELERATION 
AND  JOLT  HISTORIES  DURING  ESCAPE  FROM  HIGH  SPEED  AIRCRAFT 
(Wright  Air  Development  Ctr.,  Wright -Patterson  AFB,  Ohio)  WADC  TR  52  278, 
Oct.  1952.  ASTIA  AD-5010 
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AISTRACT:  Accelerations  having  short  durations  (less  than  5  sec)  and  orders 
of  magnitude  above  2  g  were  represented  by  the  equation  of  motion,  X  =  K  x  2, 
where  x  and  x  are  the  velocity  and  acceleration,  respectively,  and  K  is  a 
positive  constant.  Calculations  of  the  maximum  acceleration  expected  at  a 
given  time  (t)  after  the  initiation  of  escape  were  made  to  obtain  upper  bounds 
for  escape  acceleration  histories  depending  only  on  the  initial  velocity  of 
escape.  Graphs  of  these  upper  bounds  are  given  for  t  =  0.5  to  4.0  se'*  sr.d 
r  initial  speeds  at  200-mph  intervals,  froto  400  to  1800  mph .  For  upper 
unds  from  t  -  0.0  to  0.5,  the  method  was  m t  applicable;  an  alternate  method 
given  for  these  values.  Graphs  which  show  the  rate  of  onset  of  accelera- 
bn  (defined  as  a  jolt  and  represented  by  the  third  derivative  *x*)  as  a 
fuitction  of  the  initial  acceleration  are  Included  for  initial  speeds  from  400 
lo  1800  mph  in  200-mph  intervals.  Contrary  to  the  upper-bound  results,  the 
jolt  results  appeared  to  be  vailed  at  transonic  and  supersonic  as  well  as  at 
hepret leal ly,  around  the  calves  than  around  the  thighs.  This  differential 
is  not  provided  by  leggings. 

(e)  It  Is  suggested  that  the  tilt  table  is  a  valuable  testing  Instrument 
for  anti-  "g"  devices. 


-  1,354  - 


4,460 

Scheubel,  F.  N.  1950  PARACHUTE  OPENING  SHOCK 
In  Gfinnan  Aviation  Medicine,  World  War  II 

(Government  Printing  Office,  Washington,  D.  C.)  Vol.  I,  pp.  599-611 
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Scheuler,  0.  .  1959  SPACE  FLIGHT  SIMULATORS. 

In  Alperln,  M.  and  H.F.  Gregory,  Eds.,  Vistas  in  Astronautics 
(  liev  York:  Fergamon  Press,  Ltd.  )  Vol.  II 
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Schiele,  J.  S.,  &  H.  B.  W.  Sheasby  1961,  RUNWAY  DECELERATION  TESTS  WITH  WEST- 
INGHOUSE  DECELOSTAT  CONTROLLER  EQUIPMENT.  (Central  Experimental  &  Proving 
Establishment,  Canada)  Addendum  No.  1  to  CEPE  Rept .  No.  1536;  ASTIA  AD-261 
243;  May  1961 


SUMMARY:  The  Cosmopolitan  anti-skid  brake  tests  proved  the  Westinghouse  Decelo- 
stat  System  to  be  reliable  and  effective  in  stopping  the  aircraft  without  tire 
damage.  Although  the  operation  of  the  system  was  not  as  smooth  as  that  of 
comparable  equipment  now  in  service,  it  was  considered  satisfactory  for  installs 
tion  on  all  Cosmopolitan  Aircraft.  (AUTHOR) 
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Schinkl,  K.  1957  THE  EFFECT  OF  AIRCRAFT  SPINS  ON  THE  HUMAN  BODY, 
(Einwirkung  des  Trudelvorganges  auf  den  menschlichen  Korper) 
Zeitschrift  fur  Flugwissenschaf ten  (  Braunschweig),  5(8),:  221-227 


ABSTRACT:  The  effects  of  the  radial  and  angular  accelerations  generated  in 
a  spin  of  an  aeroplane  on  the  human  body  are  discussed.  The  danger  from 
radial  and  angular  accelerations  is  threefold:  (1)  the  impairment  of  free 
movements  of  body  and  limbs,  the  weight  of  which  is  increased  many  times  as 
the  result  of  acceleration,  (2)  the  impairment  of  vision  and  consciousness 
due  to  impeded  cerebral  circulation  at  certain  jositions  of  the  body  during 
the  spin,  and  (3)  the  impairment  of  the  sense  of  direction  because  of 
incompatible  information  from  the  visual  senses  and  the  vestibular  system. 
The  receptors  in  these  organs  are  greatly  overstimulated  by  the  angular 
accelerations  of  the  spin.  Certain  prophylactic  measures  are  reviewed. 
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Schlang,  H.A.,  A.L.  Hasleys  &  R.J.  Pearson,  Jr.  1957  COARCTATION  OF  THE 
AORTA  WITH  RESISTANCE  TO  BLACKOUT  FROM  ACCELERATION  FORCES. 

U'.S.  Armed  Forces  Med.  J.  (Wash)  8(5) :  725- 729 .  May  1957. 
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Schlotnka,  C.  1938  EFFECT  OF  FLYING  ON  THE  CIRCULATION. 
Med.  Kiln..  1;  421-423 


ABSTRACT:  Flying  makes  two  special  claims  on  the  circulation.  One  arises 
from  the  accelerations  occurring  in  precipitate  flying  when  the  plane  curves 
or  is  intercepted;  these  accelerations  affect  the  circulation  directly;  the 
other  claim  comes  from  the  indirect  effect  of  the  heart  on  the  deficient  O2 
saturation  of  the  blood.  The  blood  displacement  appearing  from  the  effect  of 
centrifugal  accelerations-  there  takes  place,  according  to  the  opinions  of 
many  workers,  a  "coagulaton"  of  the  blood  in  the  vessels  of  the  lower  part  of 
the  body  at  the  expense  of  the  cranial  vascular  regions  -  seems  to  constitute 
the  true  circulatory  dynamic  factor  at  such  accelerations.  This  blood  dis¬ 
placement  means,  hemodynamically,  for  the  circulation  the  same  thing  ao  a 
sudden  vasomotor  failure,  although  the  clinical  phenomena  do  not  exactly 
resemble  the  latter.  At  attempts  to  restrain  failure  of  circulation  in  high 
accelerations,  the  author  warns  of  the  use  of  abdominal  muscular  pressure, 
as  there  is  the  fear  that  It  is  done  more  or  less  in  the  shape  of  the  Valsalva 
pressure  which  leads,  because  of  the  lessening  blood  influx  into  the  right 
ventricle,  to  an  undeslred  premature  failure  of  the  circulation.  Raising  of 
iJMk-  acce.laxaCion  endurance  by  crouched  posture  and  consequent  confinement  of 
respiration  and  the  squeezing  out  of  the  blooo  reservoir  of  the  abdominal 
viscera  appears  possible  if  this  measure  can  be  carried  out  the  flying  practice. 
For  very  considerable  accelerations  the  possibilities  of  the  swinging  seat 
are  pointed  out. 

THE  INFLUENCE  OF  SPEED  IS  OF  GREAT  IMPORTANCE  TO  THE  CIRCULATION.  THE  MAIN 
role  is  played  here  by  the  centrifugal  acceleration.  The  latter  effects  a 
disproportionate  distribution  of  the  blood  in  the  body  and  a  reduction  in  the 
circulatory  amount  of  blood.  The  sound  circulation  is  capable  of  setting 
against  it  a  great  number  of  compensatory  forces,  but  the  faulty  circulation 
is  seriously  endangered  thereby.  The  amounts  of  blood  engorged  in  individual 
portions  of  the  body  by  the  centrifugal  acceleration  may  cause  blood  vessels 
to  burst,  especially  so  if  they  are  changed  by  arteriosclerosis.  Further-more 
atmosphereic  illness  which  is  identical  with  sea-sickness,  has  a  bad  effect 
upon  the  injured  circulation.  The  author  concludes  that  flying  entails  a 
considerable  burden  on  the  circulation  and  that,  therefore,  persons  with  faulty 
circulation  should  abstain  from  flying. 
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Schmaltz,  G.  1932  THE  PHYSICAL  PHENOMENA  OCCURRING  IN  THE  SEMICIRCULAR, 
CANALS  DURING  ROTATORY  AND  IHERIME  STIMULATION.  Proc.  Rov.  Soc .  Med. 
25:359-381 
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Schmidt,  C.F.  1943  SOME  PHYSIOLOGICAL  PROBLEMS  OF  AVIATION. 
Tr.  Stud.  Coll,  Physicians.  (Philadelphia)  11:57-64 


ABSTRACT:  Lately  engineers  have  provided  us  with  airplanes  capable  of  greater 
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speed,  maneuverability-,  altitude  and  range,  than  human  beings  could  tolerate 
without  dangerous  or  fatal  consequences .  The  success  of  aviation,  therefore, 
depends  on  intimate  and  effective  association  between  medical  research  groups, 
engineers  and  training  groups 

Regarding  high  altitudes,  up  to  8,000  feet,  usually  no  effects  are  discernible, 
except  slight  acceleration  of  the  pulse,  but  above,  safe  zone  symptoms  of  anoxia 
begin.  Above  35,000  feet  anoxemia  develops;  50,000  feet  being  the  absolute 
celling  for  flight  with  ordinary  oxygen  equipment. 

In  problems  related  to  motion  (effect  of  centrifugal  force)  the  loss  of  vision 
or  consciousness  is  due  to  acute  anemia  of  the  retina  and  of  the  brain,  because 
of  decreased  cardiac  output. 

In  dive  bombing,  it  is  customary  Co  open  flaps  in  the  wings  to  slow  the  dive, 
so  that  the  pilot  may  pull  out  without  "blacking  out",  but  this  makes  the  plane 
an  easier  target. 

When  the  plane  is  turned  with  the  pilot's  head  outward  (negative  acceleration), 
the  phenomena  are  those  of  acute  cerebral  congestion,  leading  to  mental  confusion 
or  red  vision  ("red-out".) 
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Schmidt,'  I.  1938  mLIOCRAPHIE  D£R  LIJFTFAHRTMEDT7TN.  (Bibliography  of 
Aviation  Medicine) 

(Berlin:  J.  Springer,  1938) 

ABSTRACT:  The  first  volume  of  an  important  bibliography,  covering  the  literature 
in  aviation  medicine  and  high-altitude,  research  up  to  the  end  of  the  year  1936. 
Constitutes  a  survey  of  world  literature  on  the  subjects  of  psychophysiology  of 
the  flier,  altitude  research,  acceleration  research  (including  centrifugal  forces, 
parachute  jumping,  and  air  sickness),  accidents,  effects  of  sound,  fatigue, 
flying  sickness,  flying  fitness  and  aviation  hygiene. 
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Schmidt,  I.  1943  BIBLIOGR/PHIE  PER  LUFTFAHRTMEDi;^ IN.  ZWEITE  FOLGE.  EINE 

ZUSAMMENSTELLITNC  VON  ARLEITEN  UBER  LUFTFAHRTMEDIZIN  UND  GRENZGEBIETE,  1937 
BIS  ENDE  1940,  (Bibliography  of  Aviation  Medicine,  Part  Two). 

Luf tfahrtmedizin  Vol.  8,  No.  1,  March  1943. 

ABSTRACT:  The  second  volume  of  an  important  bibliography,  covering  the  liter¬ 
ature  in  aviation  medicine  and  high-altitude  research  through  the  years  1937  to 
the  end  of  1940.  Constitutes  a  survey  of  world  literature  on  the  subjects  of 
psychophysiology  of  the  flier,  altitude  research,  acceleration  research  (includ¬ 
ing  centrifugal  forces,  parachute  jumping,  and  air  sickness),  accidents,  effects 
of  sound,  fatigue,  flying  sickness,  flying  fitness  and  aviation  hygiene. 
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Schmidt,  I.  1948  BIBLI(X;RAPHY  OF  AVIATION  MEDICINE.  VOLUME  III.  (Incomplete) 
(School  of  Aviation  Medicine,  Randolph  Air  Force  Base,  Texas) 

ABSTRACT:'  A  compilation  of  reports  pertaining  to  Aviation  Medicine  and  its 
borderline  fields,  covering  the  years  1941  through  1945,  and  including  supple¬ 
mentary  references  for  the  year  1940. 

After  the  present  material  had  been  supplemented  above  all  by  Anglo-American 
literature,  it  was  supposed  to  be  published  as  the  third  volume  of  the  "Biblio- 
graphie  der  Luf tfahrtmedizin".  But  the  war  prevented  its  completion.  As  we 
believe  that  these  references  will  be  of  interest  tu  many  an  aeromedical  scientist, 
they  will  be  disseminated  for  public  use.  The  references  concern  first  of  ail 
German  publications,  but  include  also  those  foreign  papers  which  have  been 
accessible.  Anglo-American  references  have  been  omitted,  since  they  are  all 
listed  in  the  "Bibliography  of  Aviation  Medicine"  by  E.  C.  Hoff  and  J.  P.  Fulton. 
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Schmidt,  L.  1952  VERSUCHE  ZUR  LIEGENDEN  UNTERBRINGUNG  DES  FLUGZEUGFUEHRERS 
(Investigations  on  the  Prone  Position  for  Pilots) 

(Royal  Aircraft  Establishment,  Gt .  Britain)  Library  Trans.  No.  396 
Jan.  1952. 

ABSTRACT:  The  'B.9"  is  a  twin  engine,  cantilever,  lowwing  monoplane  of  composite 
construction,  stressed  for  an  ultimate  factor  of  22  g.  The  pilot  is  placed  in 
the  fuselage  nose.  The  bed  on  which  the  pilot  lies  is  provided , with  for  and  aft 
adjustment  and  an  adjustable  chin  rest.  There  are  arm  rests,  and  the  legs  are 
slightly  bent.  A  bac’<  parachute  replaces  the  conventional  chest-type  parachute. 
Modified  stick  controls  (in  preference  to  wheel  controls)  are  used.  Brakes  and 
rudder  are  controlled  by  the  feet  in  the  conventional  manner.  All  secondary 
controls  and  switches  are  situated  on  the  port  side  of  the  fuselage.  The  prone 
position  was  considered  comfortable  by  the  pilots.  Fatigue  was  experienced  by 
some  in  the  nape  of  the  neck  and  in  the  shoulders.  The  chin  rest  was  considered 
disturbing  in  horizontal  flight.  The  relative  position  of  the  field  of  view,  as 
compared  to  the  seated  position,  shifted  into  a  position  with  the  main  line  of 
vision  declined  30  degrees  below  the  horizon.  Flight  handling  v’as  not  encounter¬ 
ed  difficult.  The  feeling  os  "suspension"  was  absent  in,  the  vertical  dive. 
Maximum  accelerations  of  8.5  g  pullouts  and  6  g  in  steep  spirals  were  tolerated 
over  several  seconds. 


4,472 

Schmitt,  T.J.  195^  WIND-TUNNEL  INVESTIGATION  OF  AIR  UOADS  ON  HUMAN 

BEINGS.  (Navy  Department,  The  David  W,  Taylor  Model  Basin  Aerodynamics 
Lab.,  Washington,  D.C.)  Report  892  Aero  858,  Jan.  1954. 


ABSTRACT:  An  investigation  was  conducted  in  the  Taylor  Model  Basin  8-  by  10- 
foot  Subsonic,  atmospheric  Wind  Tunnel  2  to  determine  the  drag  coefficient 
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of  man.  Teats  were  made  at  several  yav  angles  with  subjects  of  various  sizes 
in  five  body  positions:  standing,  sitting,  supine,  and  two  squat  positions. 
Data  were  obtained  for  the  subjects  in  both  the  clothed  and  nudu  conditions. 

A  parameter  was  formulated  from  the  available  physical  characteristics  of  the 
subjects  tested  and  all  coefficients  were  based  on  this.  Drag  coefficients 
were  obtained  which  should  be  reliable  in  predicting  drag  forces  on  men  of 
avetage  stature  under  a  variety  of  conditions.  Lift,  side  force,  and  moments 
were  also  obtained  which  indicate  relative  trends  of  motion  for  each  position. 
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Schnee,  L.  1961  CENTRIFUGE  AND  SIMULATED  HIGH  ACCELERATION  TEST 

ANALYSIS  AND  RESULTS  OF  THE  16  PIGA.  (Instrumentation  Lab.,  Mass.  Inst, 
of  Tech.,  Cambridge)  Report  no.  E-1079,  ASTIA  AD>33S  392,  Nov  1961 
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Schneider,  B.  A.  1945  THE  INJURY  RECORD  FOR  PLANES  INVOLVED  IN  ACCIDENTS, 
U.  S.  ARMY  AIR  FORCES,  CONTINENTAL  U.S.  FOR  JAN.  1944  -  JUNE  1945 
(Office  of  Air  Surgeon,  Washington,  D.  C.) 
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Schneider,  J,  1938  SEGELFLUG  UNO  UNFALL.  (Sailplane  and  Accidents) 

Luft  fahrtmed . .  2:303-313 


ABSTRACT:  This  is  a  general  review  article  in  which  the  author  discusses  the 
typical  injuries  arising  from  glider  crashes.  He  advocates  a  flat  pedal  rather 
than  the  rod  type  of  rudder  control,  to  minimize  fractures  of  the  talus,  seats 
that  permit  forward  motion  of  the  body  instead  of  the  "anatomical"  design  in 
use,  and  adequate  shoulder  harnesses  and  crash  helmets. 
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Schneider,  J.  1938  MEDICAL  PEHNOMENA  OBSERVED  DURING  A  GLIDE.l  FLIGHT  IN  A 
THUNDERSTORM  -  PART  5  OF  10  PARTS 

ASTIA  ATI  60991  . 

ABSTRACT:  Phenomena  observed  on  an  aviator  injured  in  a  glider  flight  in  a 
thunderstorm  are  analyzed.  Photographs  of  the  lacerated  face  and  swollen  hands 
show  the  seiiouiness  of  the  case.  Embolism  occurred  in  the  third  week  after 
flight.  For  a  long  time  the  heart  condition  remained  labile.  The  discussion 
of  the  case  described  includes  several  suggestions,  such  as,  after  reaching  a 
cert.»in  altitude,  covering  the  face  ar  ■  ears  of  the  flier  with  a  heavy  cream 
layer.  It  is  stressed  that  dec  trust.,  tic  dangers  in  high-altitude  gliding  are 
negligible  in  comparison  wi:h  dangers  produced  by  cold. 
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Schneider,  J.  1950  DER  MENSCH  IM  SCHWERTELD.  (Men  In  e  Crevltetlonel 
Field).  Weltraumfahrt .  1.  82-85. 
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Schneider,  Justus  1950  PROTECTION  MEASURES  FOR  PREVENTION  OF  INJURIES- 
ESPECIALLY  SPINAL  FRACTURES  IN  AIRCRAFT  ON  SKIDS. 

German  Aviation  Medicine-World  War  II.  pp  612-616. 
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Schneider,  R.  C.,  E.  Relfel,  H.  0.  Crialer,  &  B.  G.  Oosterbaan  1961  SERIOUS 
AND  FATAL  FOOTBALL  INJURIES  INVOLVING  THE  HEAD  AND  SPINAL  CORD. 

J.  American  Medical  Association  177(6): 362-367 ,  August  12,  1961 


ABSTRACT:  A  neurosurgical  review  was  made  of  the  direct  football  fatalities  In 

the  1959  season,  with  a  study  of  the  postmortem  findings  and  types  of  injury. 

Three  case  reports  have  been  presented  in  detail  to  show  the  types  of  injury.  One 
of  these  mechanisms  of  cervical  injury  was  due  to  vascular  insufficiency  of  the 
vertebral  arteries  following  severe  cervical  hyperextension,  resulting  in  the 
syndrome  of  acute  central  cervical  spinal  cord  Injury.  A  patient  with  such  an 
injury  made  a  complete  recovery.  In  the  second  case  report  the  player  had  severe 
hyperextension  of  the  cervical  spine  with  fracture-dislocation,  tetraplegia,  and 
death.  The  third  case,  discussed  in  detail,  showed  an  at lanto-axial  dislocation 
with  probable  vertebral  artery  compression,  cord  injury,  and  death  within  one  and 
a  half  hours.  Three  other  patients  listed  in  the  summary  of  1959  case  fatalities 
exhibited  a  serious  injury  due  to  hyperextension  of  the  cervical  spine. 

The  possibility  of  carotid  artery  injury  with  severe  torsion  due  to  wrenching  of 
the  face  guard  was  described. 

On  the  basis  of  these  studies  suggestions  were  made  concerning  revision  of  the 
helmets  with  special  attention  to  alteration  and  type  of  materials  of  which  they 
are  constructed,  the  removal  or  changes  in  the  plastic  face  guard,  and  improvement 
in  the  chin  strap. 

The  remarkable  thing  about  such  an  investigation  is  that  considering  the  vast 
number  of  participants  in  football  there  arc  only  an  inf inltisimal  number  of  fatal 
injuries.  (AUTHORS) 
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Schneider,  W.  G.,  E.  B.  Wilson,  P.  E.  Cross,  et  al.,  ed.  M.  P.  White  1946 

EFFECTS  OF  IMPACT  AND  EXPLOSION.  (Office  of  Scientific  Research  and  Develop- 
and  National  Defense  Research  Committee,  Division  2,  Washington r  D.Cv) 
Vol.  I;  ASTIA  ATI-37  735 


ABSTRACT:  A  summary  technical  report  by  NDRC  covers  the  study  of  the  effects  of 
impact  and  explosion  research  as  carried  out  was  divided  into  five  categories. 


/ 
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namely:  explosions  In  air,  water  and  underground  with  the  inclusion  of  muzzle 
blast  control;  the  terminal  ballistics  of  steel  armor,  concrete,  plastic  protec¬ 
tion,  and  earth,  and  the  development  of  a  frangible  bullet  for  training  aerial 
gunners.  Other  investigations  covers  the  properties  of  matter  concerning  the  pro¬ 
pagation  plasticity  in  solids,  the  behavior  of  steels  under  very  large  pressures, 
and  the  design  of  a  separate  wind  tunnel;  studies  of  protective  measures;  of 
the  application  of  information  on  weapon  and  effectiveness  to  the  problems  of 
selective  weapons  for  specific  targets,  and  with  estimated  resulting  damage. 
CONTENTS  INCLUDES: 

Schneider,  H,  G.,  et  al..  Underwater  Explosives  and  Explosions; 

Kennedy,  W.  D.,  Explosions  and  Explosives  in  Air; 

Lampson,  C.  W. ,  Explosions  in  Earth; 

Slade,  J.  J.,  Jr.,  Muzzle  Blast,  Its  Characteristics,  Effects  &  Control; 

Beth,  R.  A.,  Fundamentals  of  Terminal  Ballistics; 

Curtis,  C.  W.,  Terminal  Ballistics  of  Armor; 

Both,  R.  A.,  Terminal  Ballistics  of  Concrete; 

Stipe,  J.  G.,  Jr.,  Terminal  Ballistics  of  Plastic  Protection; 

Stipe,  J.  G.,  Jr.,  Terminal  Ballistics  of  Soil; 

Cross,  P.  E.,  et  al..  The  Frangible  Bullet  for  Use  in  Aerial  Gunnery  Training; 

Puckett,  A.  E.,  Design  of  Model  Supersonic  Wind  Tunnel 

White,  M.  P.,  Behavior  of  Materials  under  Dynamic  Loads; 

Bridgman,  P.  W. ,  et  al,  Deformation  of  Steel  under  High  Pressure; 

Pugh,  E.  M.,  Defense  against  Shaped  Charges; 

White,  M.  P.,  Structural  Protection; 

Stipe,  J.  G.,  Jr.,  Target  Analysis  and  Weapon  Selection; 

Slutz,  R.  J.,  The  Division  2  Technical  Library; 

Stipe,  J.  G.,  Jr.,  Training  of  Operation  Analysts; 

Stipe,  J.  G.,  Jr..  Weapon  Data  Sheets; 

(CARD 
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Schock,  G.  J.  D.  1960  AIRBORNE  GSR  STUDIES  A  PRELIMINARY  REPORT 

Aerospace  Medicine  31(7) : 543-546  July  1960 


ABSTRACT:  Evidence  gained  from  subjects  exposed  to  pre-weightlessness 
accelerations  and  weightlessness  suggest  changes  in  GSR  and  heart  rate  to  be 
due  to  emotional  factors  rather  than  to  weightless  or  positive  G.  Instru¬ 
mentation  techniques  for  high  performance  aircraft  are  presented  for  measur¬ 
ing  GSR  and  heart  rate  of  human  subjects. 
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Schock,  G.J.D.  1960  PERCEPTION  OF  THE  HORIZONTAL  AND  VERTICAL  IN  SIMULATED 

_ SUBGR/iVITY  CONDITIONS  .  - 

U.  S.  Armed  Forces  Med.  J.  11:786 

ABSTRACT:  This  Investigation  was  conducted  with  the  aim  of  ascertaining  the  role 
played  by  the  labyrinth  in  the  perception  of  the  body  position_J.n^ subgravity 
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conditions.  The  subject  was  seated  in  a  special  rotating  chair  and  had  to 
orient  a  fluorescent  rod  in  a  dark  room  without  any  reference  marks,  according 
to  his  own  evaluation  of  the  true  horizontal  and  vertical.  The  error  relative 
to  the  real  coordinates  was  measured  with  a  special  device. 

'  The  tests  were^carrled  out  under  the  following  conditions:  1)  head  inclined  to 
thg  lefy  at  A5  (upheld  by  a  special  sugport);  2)  body  inclined  to  the  left  at 
42  ;  3)  body  inclined  to  the  left  at  28  ;  4)  seated,  with  head  and  rtunk  erect. 
The  tests  were  executed  on  the  ground  and  In  the  water.  In  the  latter  ,case  the 
subject  was  wearing  a  breathing  set.  Each  of  the  five  subjects  gave  eight 
evaluations,  four  for  the  horizontal  and  four  for  the  vertical,  alternating  the 
rotation  of  the  rod  from  clockwise  to  anticlockwise. 

On  the  whole,  the  tests  have  shown  that  absolute  orientation  deteriorates  when 
the  subject  lacks  any  visual  reference  point  under  subgravity  conditions,  and 
that  body  position  has  an  important  bearing  upon  this  function. 
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Schocken,  K. ,  &  S.J.  Gerathewohl  1960  A  QUANTITATIVE  EVALUATION  OF  THE 
ELECTROCARDIOGRAMS  OF  TWO  SQUIRREL  MONKEYS  UNDER  CHANGING  CONDITIONS. 

(Army  Ballistic  Missile  Agency,  Redstone  Arsenal,  Alabama) 

Rept,  No.  DV-TN-12-60 

ABSTRACT:  The  following  cardiodynamic  effects  of  changes  of  the  gravitational 
force  have  been  previously  observed:  91)  a  marked  Increase  in  cardiac  rate 
occurs  in  almost  all  subjects  during  acceleration  and  deceleration  periods, 

(2)  the  electrocardiogram  is  generally  normal  in  the  zero-G  state,  (3)  the 
heart  rate  is  increased  and  unstable  during  post-acceleration  weightlessness, 
(4)  transient  changes  may  occur  in  the  electrocardiogram  if  the  state  of  the 
gravitational  field  changes,  (5)  the  steady  cardiodynamic  state  seems  to  be 
the  same  for  zero  G  as  for  the  one  G  cond-'tion,  (6)  increased  G  loads  lead  to 
the  condition  of  physiological  stress,  (7)  the  absence  of  G-forces  is  a  mechan¬ 
ically  stressless  condition,  (8)  the  stresses  Imposed  by  acceleration  and  the 
condition  of  weightlessness  encountered  in  aircraft  and  missile  flights  are 
within  the  range  of  tolerance  of  the  human  and  animal  organism.  These  cardio¬ 
dynamic  effects  are  confirmed  by  the  electrocardiographic  findings  of  the  2 
blofllghts  of  monkeys.  A  rigorous  statistical  evaluation  of  the  limits  of 
normality.  In  a  similar  manner  as  was  carried  out  previously  in  humans,  is 
possible  and  can  be  performed  as  soon  as  sufficient  statistical  material  is 
available. 
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Schoeck,  P.,  &  F.  Halberg  1962  EFFECTS  OF  DECELERATION  IN  MAN  ON  PLASMA 
17-HYDROXYCORTICOSTEROIDS .  Minnesota  Med.  45(6) : 625-631 ,  June  1962 


ABSTRACT:  A  34-year-old  male  volunteer  was  subjected  to  rapid  acceleration 
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folloved  by  prompt  deceleration.  Plasma  hormone  determinations  were  made  IS,  30, 
and  105  minutes  following  a  crash  against  a  vail  at  25  m.  p.  h.  These  H-hydroxy 
corticosteroids  values  seem  significantly  elevated,  compared  with  the  mean  values 
expected  at  corresponding  times  when  a  two>fold  standard  of  comparison  is  used. 

A  24-'h''ur  profile  on  the  same  subject  on  an  uneventful  day  is  ride  available  for 
comparison.  (AUTHOR) 
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Schocnherr,  K.E.  and  W.F.  Brownell  1963  THE  HIGH-SPEED  BASIN  AND 
INSTRUMENTATION  AT  THE  DAVID  TAYLOR  MODEL  BASIN. 

(David  Taylor  Model  Basin,  Washington,  D.C.)  Report  no.  1660, 

ASTIA  AD-297  122^  January  1963 

ABSTRACT:  The  2968-ft  high-speed  model  basin  and  several  instrumentation 
systenis  used  for  testing  a  wide  variety  of  models  such  as  full-scale, 
torpedoes  towed  and  self-propelled,  hydrofoils,  planing  boats,  pump jets, 
propellers,  and  other  high-speed  vehicles  are  described.  Information  con¬ 
cerning  the  basin;  towing  carriages;  and  propulsion,  force,  and  speed  measuring 
Instrumentation  is  presented,  typical  test  procedures  and  usage  of  the 
carriages  are  discussed.  New  instrumentation  nearing  completion,  which  will 
greatly  extend  the  high-speed  basin  testing  capabilities,  is  described. 

(Author) 
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Scholander,  P.F.  1943  FINAL  REPORT  ON  TEST  OF  ANTI  "G"  DEVICES  FOR  PILOTS 

(ANTI -BLACKOUT  DEVICE)  (Eglin  Field,  Proof  Dept.,  AAF  Proving  Ground 
Conmand)  Serial  No.  7-43-9.,  4  Nov.  1943 

ABSTRACT:  (a)  Tlie  Berger  Bros,  gradient  pressure  suit  and  the  Clark  Wood 

arterial  occulusion  suit  were  compared  by  24  experienced  pilots.  Both  suits 
were  effective  in  preventing  blackout  up  to  8  to  9.5  "g"  in  planes.  Both 
effectively  prevent  "g"  fatigue. 

(b)  When  2  to  3  "g"  ate  held  continuously  for  two  to  ten  minutes,  the  AOS 
produces  severe  pain  or  distracting  discomfort  in  the  limbs.  No  discomfort 
is  produced  by  the  GPS  when  2  to  3  "g"  are  held  continuously  for  20  minutes. 
Hence  the  GPS  is  preferred  by  roost  pilots.  Both  suits  are  comfortable  when 
worn  outside  aircraft  and  offer  good  flotation. 

(c)  The  GPS  pressure  equipement  operates  satisfactorily  from  the  standard 
instrument  vacuum  pump  with  special  oil  filter  in  tests  up  to  33,000  feet. 

The  few  failures  encountered  in  the  tests  could  be  easily  prevented  in  the 
future.  The  AOS  requires  an  electric  motor,  puirip,  and  switch  to  power  it. 
Serious  failures  in  the  powering  devices  occurred.  Out  of  4  pumps  tested, 

bhe^wa^cbn^Tetely^brbkennln  the  process-and  ^  parttatlr  broken^.- 
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Scholtz,  G.  1935  AKTUELLE  FRAGEN  DER  PHYSIOLOGIE  DES  FLIEGENS  (Actual  Questions 
About  the  Physiology  of  Flying) 

Deutsche  Medizinische  Wochenschrif t  (Stuttgart)  61:  780 
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School  of  Aviation  Medicine  1959  REPORTS  ON  SPACE  MEDICINE  -  1958 
(School  of  Aviation  Medicine,  Randolph  AFB,  Texas) 


ABSTRACT:  A  series  of  articles  and  reports  by  research  scientists  at 
the  School  of  Aviation  Medicine,  USAF,  including: 

1.  Human  Performance  in  the  Space  Travel  Environment,  George  T.  Hauty 

2.  Supersonic  and  Hypersonic  Human  Flight,  Julian  E.  Ward,  Siegfried  J. 
Gerathewohl  and  George  R.  Stelnkamp 

3.  Human  Engineering  of  the  Sealed  Space  Cabin,  Julian  E.  Ward  and 

George  R.  Stelnkamp 

4.  Fatigue,  Confinement,  and  Proficiency  Decrement,  George  T.  Hauty 
and  R . B .  Payne 

5.  The  Feasibility  of  Recycling  Human  Urine  For  Utilization  in  a  Closed 
Ecological  System,  Willard  R.  Harkins 

6.  Space  Cabin  Requirements  as  Seen  by  Subjects  in  the  Space  Cabin  Simulator, 
Willard  R.  Hawkins  and  George  T.  Hauty 

7.  Weightlessness:  The  Problem  and  the  Air  Force  Research  Program, 

Siegfried  J.  Gerathewohl 
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Schreiber,  B.,  T.  Gualtierotti,  D.  Mainardi  and  D.  Passerini  1957  EFFECTS 
OF  ACCELERATIONS  ON  CEREBELLAR  POTENTIALS  IN  BIRDS  AND  ITS  RELATION  TO 
THE  SENSE  OF  DIRECTIONS.  (  Italy,  University  of  Milan) 

Technical  note  AFOSR  TN-57-519,  ASTIA  AD  136  601,  Jun  56-May  57 
Also:  Am.  J.  Physiol..  197(2) -.469-474,  Aug  1959 


ABSTRACT:  Rotatory  and  post-rotatory  cerebellar  responses  of  homing  and 
domestic  pigeons  and  of  migratory  and  sedentary  doves  have  been  studied  by 
means  of  a  centrifuge,  the  speed  and  plane  of  rotation  of  which  could  be 
changed  at  will.  No  appreciable  differences  have  been  found  in  the  rotatory 
cerebellar  responses  in  any  of  the  anl-nals  tested. 
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Schreiber,  H.  1952  THE  MAZE  OF  ACCIDENT  STATISTICS 
Inters via.  Geneva,  7: 196  April  1952 
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Schrenk,  0.,  R.  Irrgang  1941  UNTERSUCHUNGEN  ZUM  SITZKATAPUUf 
(Studies  for  the  Design  of  Ejection  Seats)  ASTIA  ATI  71651 


4,492 

Schrenk,  0.,  &  R.  Irrgarg,  tr.  J.  B.  Bateman  1945  STUDIES  ON  THE  CATAPULT 
SEAT.  (Zentrale  Fur  Wlssenschaft liches  berichtswesen  der 
Luftfahrt forschung  Des  Generalluftreugmeisters)  Techntsche 
Bcrichte  8:24-30,  1941. 

Translated  as  Appendix  3  to  Lovelace,  W.  R.,  E.  J.  Baldes,  &  V.  J. 

Wu 1 f f ,  The  Election  Seat  for  Emergency  Escape  from  High-Speed 
Aircraft . 

ABSTRACT:  The  accelerations  which  can  be  tolerated  by  human  beings  depend 
very  greatly  upon  direction  and  are  also  significantly  greater  when  the 
time  of  action  is  short  than  they  are  when  it  is  long.  These  physiological 
conditions  must  be  taken  into  account  in  the  design  of  a  catapult  seat. 
During  the  process  of  ejection  of  a  pilot  successive  accelerations  acting 
in  different  directions  come  into  effect.  It  is  shown  by  experiments  with 
models  and  by  calculations  at  the  Ernst  Heinkel  aircraft  factory  that  the 
accelerations  which  occur  arc  physiologically  tolerable  although  they 
sometimes  approach  the  limit  of  tolerance.  The  vertical  accelerations 
required  in  the  actual  ejection  are  especially  favor  able ' when  designed 
for  the  clearance  of  a  double  tail  (7  g,  compared  with  18  g  in  the  case 

of  a  central  vertical  stabilizer)  ,  The  backward  acceleration  caused  by 
air  movement  is  about  24  g  in  the  most  unfavorable  case  considered  here 
(v  ■  900  km. /hr.;  see  Figure  16).  Tliis  acceleration  can  just  be  tolerated 
in  the  vertical  position;  it  diminishes  very  rapidly.  Steps  must  be  taken 
to  insure  that  after  the  ejection  the  pilot  is  not  turned  head  over  heels 
and  thus  brought  into  the  physiologically  dangerous  horizontal  position  in 
which  the  acceleration  will  act  in  the  direction  of  the  feet.  It  is  best 
to  arrange  for  a  gentle  backwards  rotation  under  all  conditions.  The 
results  of  the  investigation  are  established  by  means  of  various  model 
experiments  and  calculations.  (Author) 
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Schroeder,  F.J.,  R.H.  Putz  et  al.  1956  FEASIBILITY  STUDY  OF  A  HIGH  G  CENTRIFUOa 
(Aircraft  Armaments,  Inc.,  Cockeysville,  Md.)  Rept.  no.  ER-953,  Contract 
DA  36-039-SC-72311,  1  June-31  Aug  56.  Oct  1956,  ASTI/.  AD- 111  965. 

ABSTRACT:  "This  report  contains  a  summary  of  the  design  work  done  to  date  on 
the  high  G  centrifuge.  The  procedure,  assumptions,  and  equations  used  in  the 
design  of  the  centrifuge  containers,  arm,  and  shaft  art  discussed  in  detail^ 
covering  such  facotrs  as  strength,  aerodynamic  drag,  flutter  and  vibration,  and 
choice  of  material  and  working  stresses.  In  addition,  consideration  is  given  td 
the  selection  of  suitable  shaft  bearings,  power  plant,  arid  vacuum  pumps.  The 
preliminary  design  of  the  evacuated  test  chamber  is  qualitatively  presented.  A 
number  of  drawings  predicated  on  the  above  design  considerations  are  included 
at  the  end  of  the  rpport.  It  is  felt  that  no  problem  has  presented  itself  to 
date  whose  seriousnes*  is  sufficient  to  jeopardize  the  feasibility  of  the  design 
(Contractor's  abstract) 
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Schrocder,  F.  J.  1956  FEASIBlLITlf  STUDY  OF  A  HIGH  G  CENTRIFUGE,  SECOND 
QUARTERLY  REPORT  FOR  THE  PERIOD  1  SEPTEMBER  1956  TO  30  NOVEMBER 
1956.  (Aircraft  Armaments,  Inc.,  Cockeysville,  Md.)  ASTIA  AD* 
121  744. 
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Schroeder,  ,H.  A.,  &  0.  Horwitz  1943  ANALYSIS  OF  CRASHES  FROM  THE  VIEW¬ 
POINT  OF  CERTAIN  PHYSIOLOGICAL  DISTURBANCES. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Rept. 
X-115.,  22  Feb.  1943. 


ABSTRACT:  Of  30  crashes  occurring  in  the  past  6  months  at  Pensacola  in 
tvo-seated  trainers,  19  were  due  to  obvious  causes  (fatalities  -  4).  The 
remaining  11  (8  fatalities)  were  due  to  a  combination  of  vertigo  and 
acceleration. 


4,496 

Schroeder,  H.  A.  1945  HIGH  ACCELERATIONS  IN  INTERMEDIATE  TRAINING:  INCIDENCE 
OF  SYMPTOMS  AND  AN  ESTIMATE  OF  TOLERANCE  TO  "G"  .  (Nav  .1  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Research  Rept.  X-71;  12/29/45 

ABSTRACT:  Questionnaire  submitted  to  students  and  instructors  showed  that  one- 
half  had  either  grayed  or  blacked  out,  one-eighth  did  so  frequently.  The  "g" 
involved  was  never  over  6  and  was  usually  less  than  5  "g"  applied  for  less  than  4 
seconds.  Pilots  were  very  ignorant  as  to  the  cause  of  blackout.  In  165  cases, 
Immelman  turns,  split  S's,  sharp  pull  outs  and  pull  ups  were  the  most  frequent 
causes  of  blackout. 
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Schroeder,  H.A.  1951  PREVENTION  OF  INJURIES  DUE  TO  CRASH, 

i*  Aviation  Med.  22:306-311 
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Schroeder,  H.  A.  1953  PERTINENT  STUDIES  OF  HUMAN  TOLERANCE  TO  ACCELERATION 
Shock  and  Vibration  Bulletin  No.  19. 
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Schroers,  R.  1951  SOhiE  DEVELOPMENTS  FOR  GREATER  CRASH  SAFETY  IN  AIRCRAFT 
(Civil  Aeronautics  Administration)  Oct.  1951 
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Schubert,  G.  1931  iJBER  DIE  PHYSIOLOGISCHEN  AUSWIRKUNGEN  DER  CORIOLISKRAFTE 
BEI  TRUDENBEVfEGUNG  DES  FXUGZEUGES,  VORLAUFIGE  MITTEILUNG  (Concerning 
Che  Physiological  Effects  of  the  Coriolis  Forces  During  Rolling  Movement 
of  the  Airplane,  Temporary  Announcement) 

Acta  oto-laryngologica  (Stockholm)  16;  39 

ABSTRACT:  Coriolis  forces  are  forces  due  to  a  coriolis  acceleration. 
Accelerations  perpendicular  to  the  crack  of  Che  relative  movement  occur  in 
all  relative  movements  in  vhich  the  system  rotates.  There  are  no  prescribed 
movements  for  the  pilot  because,  depending  on  Che  movements  of  Che  plane,  a 
certain  movement  of  the  head  may  hinder  or  help,  for  it  may  produce  delusory 
perceptions  which  would  prompt  Che  pilot  to  steer  the  plane  the  wrong  way. 

It  is  desirable  to  keep  still  and  to  try  to  keep  looking  at  the  horizon  or  Che 
earth's  surface. 
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Schubert,  G.  1932  DIE  PHYSIOLOGISCHEN  AUSWIRKUNGEN  DER  CORIOLIS- BESCHLEUNIGUNGES 
BEi'fLUGZEUGSTEIGERUNG  (The  Physiological  Effects  of  the  Coriolis 
Accelerations  During  Aircraft  Ascent) 

Zeitschrift  fur  Hals*.  Nasen-  und  Ohrenheilkunde  (Berlin)  30:  595-fe04'. 
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Schubert,  G.  1933  LES  EFFETS  PHYGIOLOGIQUES  DES  ACCELERATIONS  DE  CORIOLOS 
(The  Physiological  Effects  of  Coriolis  Accelerations) 

Congr.  int.  Securite  aerien.  (Paris)  4(9):  151-155 
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Schubert,  G.  1934  AKTUELLE  MEDIZINISCHE  FRAGE  IN  DER  AVIATIK.  (Actual 

Medical  Problems  in  Aviation.)  Med,  Klin..  30:  1321-1326,  Octobet.  5,  1934 


ABSTRACT:  In  considering  the  disturbances  caused  by  aviation  it  is  necessary  to 
take  into  account  the  effects  of  various  types  of  flight,  i.e.,  oblique,  level 
and  centrifugal. 

In  oblique  flight  hyperirritability  of  the  labyrinth  is  likely  to  occur  with  ab¬ 
normal  Purkinje  turning  sensations,  falling  reactions  and  nausea.  The  simultaneous- 
depressor  vascular  reflex  may  lead  to  transitory  deficiency  of  the  cebral 
circulation. 

In  level  flight  one  has  to  consider  tne  air-pockets.  Here  proper  strapping  of 
the  pilot  is  of  paramount  Importance  to  prevent  air  sickness  from  Irritation 
of  the  otolith  apparatus. 

In  centrifugal  flight  the  circulatory  effect  is  due  to  Increased  hydrostatic 
pressure.  The  vascular  region  below  the  heart  is  dilated,  filling  the  venous 
reservoirs  and  diminishing  the  circulating  blood,  the  end  phase  consisting  in 
empty  pulsation  of  the  heart. 
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Schubert,  G.  1935  PHYSIOLOGIE  CES  MEN^SCIEN  ffl  ELUCZEUfi.  (Physiology  of 
human  subjects  in  flight)  (Berlin;  Springer,  1935) 


ABSTRACT:  This  book  is  published  as  vol.  34  of  the  monograph.  A.d.  Gesgeb. 
d.  Physiol,  der  Pflanzen  u.  Tiere.  The  book  is  written  largely  from  the  stand¬ 
point  of  the  neurologist  but  contains  chapters  on  respiration,  circulation, 
metabolism  and  altitude  flying.  Each  chapter  has  a  bibliography  and  there  is 
a  good  index.  The  effects  of  flying  on  the  different  senses  and  on  the  central 
nervous  system  are  discussed.  One  reviewer  emphasizes  that  one  great  merit  of 
the  book  is  that  it  shows  how  very  much  in  its  infancy  the  study  of  physiology 
of  aviation  still  remains,  and  the  wide  field  that  still  remains  to  be  explored. 
ABSTRACT:  Journal  of  Aviation  Medicine  .  8  (1):  60,  March  1937 
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Schubert,  G.  1936  PHYSIOLOGIE  DES  FLIEGERS  (Physiology  of  the  Flyer) 
Miinchener  medizinische  Wochenschr if t  (Munich)  83:  374 
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Schubert,  G.  1954  CORIOLIS -NYSTAGMUS .  J.  Aviation  Med.  25(3i ;257-259 


SUMMARY:  Coriolis-accelerations  elicit  typical  vestibular  nys 
human  subjects  as  revealed  by  the  electro-nystagroogram.  In  th 
the  Coriolis  accelerations  were  produced  by  bending  or  raising 
during  a  rotation  with  constant  angular  velocity  (turning  chaii 
with  respect  to  man,  an  objective  evidence  is  furnished  for  the 
that  the  Corlolis-acceieration  produces  an  additional  endolymph 
semi-circular  canals.  Consequently  it  becomes  obvious  that  the 
of  tilting  as  well  as  the  symptoms  of  nausea  are  caused  by  exc 
the  semicircular  canal  system. 
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Schubert,  G.  1959  VESTIBULAR  FUNCTION  AND  GRAVITY 

(2nd  World  and  4th  European  Congress  on  Aviation  &  Space  J 
Italy,  27-31  October  1959) 


'edicine , 


Rome , 
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Schubert,  G.,  &  H.  Kolder  1962  FACTOR  ANALYSIS  OF  SPACE  ORIENTATION. 

Rivista  di  medicine  aeronautica  e  spaziale  (Roma)  25(l):64-86,  Jan . -Mar . 1952 


ABSTRACT:  Information  from  the  visual  system  sufficed  to  set 

cal  according  to  visual  clues  in  four  persons  exposed  to  radia 


the  apparent  verti- 
1  accelerations  on 
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a  centrifuge  of  2.5  g.  At  3  g,  space  orientation  according  to  visual  clues  was 
more  difficult.  Without  visual  clues,  information  originating  in  the  otolithic 
organs  improved  perception  of  resultant  acceleration  proportionally  to  the  degree 
of  tilting  of  the  longitudinal  axis  of  the  head  toward  the  direction  of  resultant 
acceleration.  Information  from  somesthetic  receptors  did  not  interact  with  per¬ 
ception  of  the  direction  of  resultant  acceleration  mediated  by  labyrinthine 
receptors,  as  long  as  the  direction  of  acceleration  acting  on  them  was  oblique. 
The  change  in  perception  of  the  apparent  vertical  with  head  tilting  was  deferent 
when  the  direction  of  the  longitudinal  axis  of  the  body  coincided  with  the 
direction  of  the  resultant  acceleration  without  visual  clues.  Information  from 
somesthetic  receptors,  acted  upon  in  the  "normal"  direction,  suppressed  to  a 
certain  degree  additional  information  from  the  otoliths.  There  was  no  further 
improvement  of  the  setting  of  the  apparent  vertical  unless  the  longitudinal  axis 
of  Che  head  was  placed  about  10  degrees  coward  the  direction  of  the  resultant  ' 
acceleration.  (Aerospace  Medicine  33(10): 1269,  Oct.  1962) 
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Schuecze,  U.  1940  EFFECT  OF  HIGH  WIND  VELOCITIES  ON  THE  HEAD  (UNTERSUCHUNGEN  ' 
UEBER  DEN  EINFLUSS  HOHER  WINDGESCHWINDIGKEITEN  AUF  DEN  KOPF) 

ASTIA  ATI  25690 


ABSTRACT;  Wind-tunnel  tests  on  models,  and  flight  tests  on  human  subjects  were 
made  in  an  effort  to  determine  the  maximum  accelerations  the  human  head  can 
withstand.withouC  danger.  Results  have  shown  that  a  dynamic  pressure  up  to 
1130  kg/m^  could  be  safely  withstood  without  a  head-rest,  breathing  was  still 
possible,  and  the  eyes  withstood  the  pressure  well.  At  pressures  over  2000 
kg/m  goggles  become  a  danger  to  the  eye.  With  a  head-rest  2  or,  3  times  the 
width  of  the  head,  flutter  of  the  cheeks  decreases,  breathing  is  made  easier, 
and  periodic  opening  of  eyes  is  possible. 
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Schiitze,  U.  1941  STUDIES  CO,’  CERNING  THE  EFFECT  OF  HIGH  WIND 

VELOCITIES  ON  THE  HEAD.  Luft tahrtmedizin  5(4): 327-336 


ABSTRACT: 

Experiments  in  the  wind  tunnel  and  in  aiicraft  are  reported.  These  experi¬ 
ments  show  the  tolerance  of. the  human  head  to  those  high  wind  blast  pressures 
which  occur  at  the  velocity  of  flight  of  modern  aircraft.  Foliosing  the 
description  of  the  experimental  setup,  the  results  are  set  forth  and 
illustrated  by  means  of  curves  and  diagrams.  When  the  human  head  was  un¬ 
supported  it  was  found  that  wind  blast  pressures  up  to  1130  kg/m^  (1.6  p.s.i) 
(corresponding  to  wind  velocities  of  500  km/h  (311  m.p.h)  near  ground  level) 
can  be  well  tolerated  on  the  whole.  It  was  still  possible  to  breathe  under 
these  conditions.  The  eyes  also  withstood  the  pressure  well.  In  one 
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experiment  an  accident  occurred;  this  Is  discussed  In  detail.  Various  types 
of  breathing  mask  and  mouthpiece  were  investigated  from  the  point  of  view  of 
their  appropriateness  for  use  in  bailing  out  from  high  speed  aircraft .  It 
was  found  that  even  with  wind  blast  pressures  of  30  to  450  kg/m2  (0.5  to 

0.6  p.s.l.)  these  devices  were  blown  away,  especially  when  the  head  was 
turned  slightly  away  from  the  wind. 


4,511 

Schutze,  U.,  tr.,.J.  B.  Bateman  1945  STUDIES  CONCERNING  THE  EFFECTS  OF  HIGH 
WIND  VEIOCITIES  ON  THE  HEAD.  Luft fahrtmcdizln  5(4) : 322-336 ,  1941 
Translated  as  Appendix  I5a  to  Lovelace,  W.  R.,  E.  J.  Baldes,  &  V.  J.  Wulff, 
TTie  Ejection  Seat  for  Emergency  Escape  from  High-Speed  Aircraft.  ATI  No.  7245 


SUMMARY:  Experiments  in  the  wind  tunnel  and  in  aircraft  are  reported.  These  ex¬ 
periments  ahow  the  tolerance  of  the  human  head  to  those  high  wind  blast  pressures 
which  occur  at  the  velocity  of  flight  of  modern  aircraft.  Following  the  descrip¬ 
tion  of  the  experimental  setup,  the  results  are  set  forth  and  illustrated  b  p.eans 
of  curves  and  diagrams.  When  t^e  human  head  was  unsupported  it  was  found  that  wind 
blast  pressures  up  to  1130  kg/m*"  (1.6  p.s  1.)  (corresponding  to  wind  velocitlas 
of  500  km/h  (311  m.p.h.)  near  ground  level)  can  be  well  tolerated  on  the  who’e. 

It  was  still  possible  to  breathe  under  these  conditions.  The  eyes  als.'  withstood 
the  pressure  very  well.  In  one  experiment  an  accident  occurred;  this  is  discussed 
in  detail.  Various  types  of  breathing  mask  and  mouthpiece  were  investigated  from 
the  point  of  view  of  their  appropriateness  for  use  in  bailing  out  from  high  speed 
aircraft.  In  was  found  that  even  with  wind  blast  pressures  of  350  to  450  kg/m^ 

(0.5  to  0.6  p.s.i.)  these  devices  were  blown  away,  especially  when  the  head  was 
turned  slightly  away  from  the  wind  blast. 

Studies  of  eoeeiea  showed  that  when  wind  blast  pressures  of  more  than  2000  ke 'm’ 
(2.8  p.s.i.)  (corresponding  to  velocities  of  more  than  600  km/h  (540  m.p.h) 
near  ground  level)  were  incident  normally  upon  the  face,  there  w-as  danger  to  the 
eyes  from  breakage  of  the  gogrles.  Wlien  the  wind  is  obliquely  incident,  the 
ordinary  rubber  strap  gives  way  even  with  a  wind  blast  pressure  of  300  kg/in^ 

(0.4  p.s.i.)  (250  km  h  (155  m.p.h.))  and  goggl  es  are  lifted  arvay  from  the  face. 

In  experiments  with  boards  of  different  widths  placed  behind  the  head,  it  was 
shown  that-  the  subjectively  unpleasant  effects  of  wind  blast  (such  as  flapping 
of  the  cheeks  and  impairment  of  breathing)  could  be  considerably  ameliorated  by  a 
head  board  two  to  three  times  the  width  of  the  head.  It  was  also  found  that 
with  a  broad  head  rest  it  was  easily  possible  to  keep  the  eyes  open,  as  long  as 
the  air  is  free  from  dust.  (AUTHOR) 
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Schurr,  G.G.  1962  STUDY  OF  SOFT  RECOVERY  FROM  iiJO-STAGE  VEHICLES, 
(Space  Recovery  Systci.is,  Inc.,  El  Segundo,  Calif.) 

ASTIA  AD-272  857,  January  1962 


ABSTRACT:  Possible  recovery  methods  for  vertically  re-entering  payloads 
released  from  two-stage  boosters  are  investigated  and  discussed.  Reentry 
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trajectories  including  deceleration  and  heating  rates  were  calculated  for  a 
series  of  reentry  velocities  and  ballis^^o  parameters.  The  influence  of  drag 
variation  during  reentry  on  peak  deceleration  and  heating  rates  is  investigated, 

A  recovery  method  using  a  variable  area  drag  brake  (f lexibrake) ,  a  parachute 
system  and  aerial  snatch  by  helicopter  was  selected  as  the  most  suitable 
system  for  recovery  of  a  payload  released  from  a  booster  consisting  of  an  XM-33 
rocket  as  first  stage  and  an  ABLX  244  rocket  as  second  stage.  The  flexibrake 
vlll  limit  the  maximum  deceleration  to  15  G  and  the  maximum  deceleration  onset 
rates  to  300  G/sec,  Altitude  stabilization  of  the  payload  during  the  entire 
flight  is  msintained  by  a  hydrogen  peroxide  attitude  control  system.  ,  Preliminany 
weights  and  volumes  for  the  payload  and  recovery  vehicle  were  estimated. 

(Author) 
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MATERIALS.  (Textile  Div. ,  Massachussets  Institute  of  Technology, 

Div.  of  Industrial  Coop>eration  Contract  #2-6343;  Fabric  Research 
Laboratories,  Inc.,  Contract  #C45589;  U.S.  Array  Air  Corps,  Materiel  Div., 
Wright  Field,  D:iyton,  Ohio,  Order  #N33-038  AC-12462)  June  30,  1946, 
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Schweer,  H.W.  and  G.J.  Walhout  1962  S-2B  SNOW  AERIAL  APPLICATOR  AIRCRAFT 
ACCIDENT,  PHOENIX,  ARIZONA,  18  OCTOBER  1961. 

(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  Rept .  No.  AvCIR  62-4, 
DA  44-177-tc-802,  TCREC  JR  62-43,  May  1962.  ASTIA  AD  2/7  2o/L. 


ABSTRACT:  A  snow  aerial  applicator.  Model  S-2B,  crashed  near  Phoenix,  Arizona, 
on  18  October  1961.  At  the  time,  the  aircraft  was  engaged  in  applying  insecti¬ 
cide  to  a  cotton  field.  Severe  impact  conditions  accompanied  in  the  crash, 
resulting  in  major  damage  to  the  forward  fuselage  section.  Crash  protection 
features  incorporated  into  the  aircraft  were  instrumental  in  crash  force  atten¬ 
uation  to  the  cockpit  section  and  damage  reduction  to  the  cockpit  environment 
Moderate  injuries  sustained  by  the  pilot  are  directly  related  to  the  improper 
use  of  the  shoulder  harness.  The  investigation  further  revealed  that  the  loca¬ 
tion  of  the  shoulder  harness  anchorage  la  of  special  significance  relative  to 
occupant  retention.  (Author) 
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Schwichtenberg,  A.  H.  1960  SPACE  MEDICINE  AND  ASTRONAUT  SELECTION 
Minnesota  Med.  43( 12) : 797-812 ,  Dec.  1960. 


ABSTRACT:  The  interdependence  of  the  fields  of  medicine,  design  engineering, 
and  human  engineering  in  the  support  of  manned  space  flight  is  demonstrated 
in  a  discussion  of  the  external  stresses  and  hazards  of  space  flight,  including 
acceleration,  heat,  vibration,  meteorites,  hypoxia,  decompression,  radiation, 
weightlessness,  noise,  glare,  and  problems  of  the  cabin  environment  and 
atmosphere.  The  various  physical  tests  developed  on  the  basis  of  the  knowledge 
and  experience  gained  from  aviation  medicine  for  the  selection  of  astronauts 
afe  described.  It  is  suggested  that  the  research  techniques  employed  in  the 
space  program,  such  as  the  data-processing  technique  for  the  handling  of 
information  on  applicants  for  the  astronaut  program,  may  be  usefully  applied 
to  general  medical  practice. 
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Schwichtenberg,  A.  H.  1961  MEDICAL  ASPECTS  OF  SPACE  FLIGHT 
Ann.  Re,r.  Med.  12:299-322,  1961. 


ABSTRACT:  A  brief  outline  is  given  of  space  exploration  information  made 
possible  by  great  advances  in  the  physical  sciences,  mathematics,  engineering, 
technology,  and  the  life  sciences.  Lack  of  communication  among  highly  special¬ 
ized  physical  scientist,  engineers,  and  physicians  is  largely  responsible  for 
the  unusually  slow  adaptation  of  many  of  these  advances  to  medical  research, 
instrumentation,  and  practice.  Aerospace  medicine  requires  a  board,  multi¬ 
disciplinary  approach  to  the  study  of  external  stresses  (both  within  the  atmo¬ 
spheric  envelope  of  the  earth  and  in  the  environmental  space  beyond)  that  are 
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imposed  upon  the  human  organism  by  circumstances  of  flight.  Attention  is 
given  to  the  following  stresses  involved  in  space  f ligl t  and  their  medical 
implications:  acceleration,  heat,  vibration,  radiation,  decompression, 
hypoxia,  weightlessness,  noise  and  illumination,  as  well  as  those  concerned 
more  directly  with  the  operation  of  the  space  craft  itself,  such  as  the 
cabin  environment  and  atmospheres.  The  selection  of  astronauts,  function  of 
man  in  space,  and  man-machine  relationships  are  also  discussed. 
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Schwimmer,  S.  and  R.A.  Wolf  1962  PRELIMINARY  RAl.XING  OF  INJURY  CAUSES  IN 
AUTOMOBILE  ACCIDENTS.  (In  M.K.  Cragun,  ed..  The  Fifth  Stapp  Automotive 
Crash  and  Field  Demonstration  Conference.  Sept .  14-16.  1961)  Pp.  6-19 
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Schwimmer,  Seymour  and  Robert  A.  Wolf  1962  LEADING  CAUSES  OF  INJURY 
AUTOMOBILE  ACCIDENTS.  (Automotive  Crash  Injury  Research  of  Cornell 
University)  June  1962 
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Schwinge,  H.T.  1962  EFFECTIVENESS  AND  LIMITATIONS  OF  MOVING  POLYNOMIAL 
ARC  SMOOTHING  OF  POSITION -TIME  DATA  FROM  THE  HOLLOMAN  TRACK. 

(Air  Force  Missile  Development  Center,  Air  Force  Systems  Command,  Holloman 
AFB,  New  Mexico) 


ABSTRACT:  Various  specifications  concerning  the  testing  and  calibration  of 
inertial  guidance  systems  on  the  Holloman  Track  limit  the  tms  error  of  the 
vehicle  velocity  to  1  part  in  20,000.  This  report  investigates  the  data  accura¬ 
cy  obtained  by  applying  moving  polynomial  arc  smoothing  to  the  measured  displace 
ment  time  data.  A  number  of  possible  modifications  concerning  data  acquisition 
and  handling  and  the  elimination  of  Che  major  error  sources  are  recommended. 


4,522 


Scott,  J.  C.  1936  THE  CARDIAC  OUTPUT  IN  THE  STANDING  POSITION. 
Physiol.  115:268-274 
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Scott,  S.  1919  VERTIGO  AND  NYSTAGMUS  ASSOCIATED  WITH  INFLATION  OF  THE 
EUSTACHIAN  TUBE.  J.  Laryng..  34:51-52 
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Scott,  W.  W.  1940  PHYSIOLOGY  OF  CONCUSSION 
Arch.  Neurol.  &  Psychol.  43:270-283 
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Scudder,  N.F.  &  H.W.  Klrschbautn  1936  FURTHER  MEASUREMENTS  OF  NORMAL 

ACCELERATIONS  ON  RACING  AIRPLANES  (NACA,  Langley  Aeronautical  Laboratory, 
Langlsy  Field,  Hampton,  Va.)  Technical  Note  No.  556,  Feb.  1936 


ABSTRACT:  The  work  of  collecting  acceleration  data  for  racing  airplanes  during 
races,  started  in  January  1934,  has  been  continued  by  obtaining  siniilar  data 
in  the  airplanes  winning  first  and  second  places  in  the  1935  Thompson  Trophy 
Race.  Records  were  taken  in  the  Howard  Racer  "Mr.  Mulligan"  and  in  the  Wittman 
D-12  Racer.  The  maximum  positive  accelerations  were  generally  smaller  than 
those  recorded  in  other  airplanes  during  earlier  races;  the  maximum  in  the 
Howard  Racer  was  2.8  g,  and  one  value  of  4.25  g  was  obtained  in  the  WittiSan 
Racer.  Minimum  values  were  as  low  as  -0.55  g  in  the  Howard  Racer  and  0.3  g  in 
the  Wittman  Racer. 
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Searle,  G.  F.  C.  and  F.  A.  Lindeman  1917  PRELIMINARY  REPORT  ON  THE 
MEASUREMENT  OF  ACCELERATIONS  OF  AEROPLANES  IN  FLIGHT.  (British 
Advisory  Conn,  for  Aeronautics)  Reports  and  Memoranda,  No.  376, 
Sept.  1917. 
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Searle,  G.  F.  C.,  &  W.  Cullimore  1918  REPORT  ON  MEASUREMENT  OF  ACCELERATIONS 
ON  AEROPLANES ' IN  FLIGHT.  (British  Advisory  Committee  for  Aeronautics) 
Reports  and  Memoranda  No.  469,  June  1918 
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Seat,  R.L.  1961  ENVIRONMENTAL  TESTING  OF  THE  PROJECT  MERCURf. 

(Institute  of  Environmental  Sciences,  Mt  Prospect,  Ill.)  Reprint  61-21 


ABSTRACT:  Project  Mercury  is  a  national  effort  of  the  United  States,  conceived 
and  organized  to  send  man  on  his  first  step  into  space.  Basic  responsibility 
for  this  effort  has  been  placed  with  the  National  Aeronautics  and  Space 
Administration.  This  paper  discusses  the  major  system.^  of  the  Mercury  Space¬ 
craft;  electrical,  communication,  instrumentation,  environmental  control, 
sequential  control,  rockets  and  pyrotechnics,  altitude  control,  and  landing. 
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Seckel,  E.,  l.A.  Hall,  D.T.  ilcRuer,  and  D.H.  Weir  1958  HUMAN  PILOT  DYNAMIC 
RESPONSE  IN  FUGHT  AND  SIMULATOR  (Wright  Air  Development  Center,  Wrlght- 
Patterson  AFB,  Ohio)  WADC  Technical  Report  57-520,  August  1958,  AD  130  988 

ABSTRACT:  This  report  presents  the  results  of  an  effort  to  determine  the  difference 
In  pilot  tracking  behavior  resulting  from  differences  between  flight  ai  ’  ground 
simulator  control  environments.  The  Investigation  has  been  centered  on  an  experi¬ 
ment  designed  to  estimate  the  quasl-llnear  describing  functions  and  linear 
correlations  of  several  pilots  when  engaged  In  lateral  and  longitudinal  tracking 
tasks  with  random  appearing  forcing  functions.  A  Navion  aircraft  functioned  as 
the  controlled  element  in  the  flight  environment  and  the  same  airplane,  with 
aircraft  dynamics  generated  with  analog  computer  techniques,  provided  the  ground 
simulator  controlled  element.  Statistical  analyses  of  describing  function  and 
linear  correlation  data  revealed  that:  (1)  Individual  run  phase  angle  (in  degrees) 
amplitude  ratio  (in  db),  and  linear  correlation  data  are  approximately  normally 
distributed  about  their  mean  values  for  all  runs.  (2)  The  mean  values  of  pilot's 
describing  functions  In  longitudinal  flight  and  simulator  control  exhibit  signifi¬ 
cant  differences  In  both  amplitude  ratio  and  phase  angle.  (3)  The  mean  values  of 
pilot's  describing  functions  in  lateral  flight  and  simulator  control  exhibit 
significant  differences  in  phase  angle  and  no  significant  differences  in  amplitude 
ratio.  (4)  Significant  differences  between  flight  and  simulator  linear  correla¬ 
tions  were  present  for  both  lateral  and  longitudinal  control,  (5)  The  flight  and 
simulator  variances  for  lateral  amplitude  ratio  and  lateral  and  longitudinal  phase 
were  significantly  different.  No  significant  differences  appeared  between  flight 
and  simulator  variances  for  longitudinal  amplitude  ratio  and  lateral  and  longitud¬ 
inal  linear  correlation. 


4,530 
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J.  Aviation  Med.  22(1):39-41,  49.  Feb.  1951. 
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Seggiaro,  C.  A.  1956  (,TECHNIQUE  OF  VOIDING  THE  EFFECTS  OF  ACCELERATION  ON  THE 
HUMAN  BODYJ.  Prensa  Med.  (Argentina)  43(45): 3430-3431 ,  9  Nov.  1956 
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Seibert,  E.G.  1918  THE  EFFECTL  OF  HIGH  ALTITUDES  UPON  THE  EFFICIENCY  OF 
AVIATORS.  Milit.  Surg..  42:145-148 
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Sells,  S.B.  &  C.A.  Berry,  eds.  1961  HUMAN  FACTORS  IN  JET  AND  SPACE  TRAVEL: 

A  MEDICAL-PSYCHOLOGICAL  ANALYSIS 
(New  York:  Ronald  Press,  196L5 

ABSTRACT:  Contents  include:  "Medical  Aspects  of  Jet  and  Space  Travel"  by 
A.  Graybiel ;  "Natural  Environment  and  the  Environment  of  Flight"  by  H.B.  Hale; 
"Radiobiology  and  the  Environment  of  Flight"  by  G.L.  Hekhuis;  "Basic  Aspects 
of  Skilled  Performance"  by  W.A.  Wilbanks;  "Human  Operator  Performance  Under 
Non-normal  Environmental  Operating  Conditions"  by  W.G.  Matheny;  "Group  Behavior 
Problems  in  Flight"  by  S.B.  Sells;  "Human  Qualifications  for  and  Reactions  to 
Jet  Flight"  by  C.A.  Berry;  "Human  Requirements  for  Space  Travel"  by  S.B.  Sells 
and  C.A.  Berry;  "Protective  Medicine  in  Jet  and  Space  Flight"  by  J.A,  Norton; 

"Air  Craft  Accidents  and  Flight  Safety"  by  H.G.  Moseley;  "Human  Factors  Related 
to  Jet  Aircraft"  by  T.G.  Hanks;  "The  Engineered  Environment  of  the  Space  Vehicle" 
by  H.G.  Clamann;  "Operational  Aspects  of  Space  Flight"  by  A.M.  Mayo;  "Speculations 
on  Space  and  Human  Destiny"  by  H.B.  Webb. 
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Sells,  S.B.  1961  MILITARY  SMALL  GROUP  PERFORMANCE  UNDER  ISOLATION  AND 
STRESS.  AN  ANNOTATED  BIBLIOGRAPHY.  III.  ENVIRONMENTAL  STRESS  AND 
BEHAVIOR  ECOLOGY.  (Arctic  Aeromedical  Lab.,  Fort  Wainwright,  Alaska) 
Rept.  No.  AAL  TR  61-21,  Project  8243-11,  Oct.  1961.  ASTIA  AD-276  829. 


ABSTRACT:  Abstracts  of  studies  on  measurable  dimensions  of  group  structure 
and  their  relations  to  group  behavior  are  presented.  It  is  organized  in  1C 
sections:  (1)  General  Studies  and  Reviews,  (2)  Autonomy,  (3)  Clarity  of  Goals 
and  of  Roles,  (4)  Cohesiveness,  (5)  Control  of  Behavior  of  Group  Members, 

<|6)  Homogeneity  of  Memberships,  (7)  Participation  in  Group  Activities,  (8) 
Potency  of  Group  to  Its  Members,  (9)  Size  of  Group,  and  (10)  Status  Hierarchy 
and  Stratification.  (Author) 
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Sem-Jacobsen ,  C.  W. ,  0  Nilseng,  C.  Patten  and  0.  Eriksen  1958  .MRBORNE 
EEG  RECORDING  IN  HIGH-PERFORMANCE  AIRCRAFT.  (Air  Force  Office  of 
Scientific  Research,  Washington,  D.  C.  )  AFOSR-TR  59-35,  Sept.  1958. 
ASTIA  AD  213  038. 
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Sen- Jacobsen ,  C.W.,  0.  Nilseng,  C.  Patten  and  0.  Eriksen  1958  AIRBORNE  £EG 

RECORDING  IN  HIGH  PERFORMANCE  AIRCRAFT.  (Presented  at  Third  World  Congress 
of  Aviation  Medicine,  Brussels,  1958). 

See  also  (Air  Force  Office  of  Scientific  Research,  Washington,  D.C.) 

AFOSR  TR  59-35,  Sept.  1958.  ASTIA  AD  213  038. 

ABSTRACT:  Under  this  contract  it  was  attempted  to  try  (a)  to  solve  technical 
problems  related  to  airborne  EEG,  (b)  to  evaluate  the  data  obtained  by  this 
technique.  Ten  commonly  flown  maneuvers  were  selected  as  a  standard  test. 

During  the  ten  maneuvers,  changes  were  seen  in  the  EEG  recording  in  response 
to  the  most  stressful  maneuvers.  The  pilots  were  divided  into  three  groups  on 
the  basis  of  the  EEG  records..  Group  A  showed  only  minimal  changes  in  response 
to  the  test  flight.  Group  B  showed  marked  high  voltage  changes  of  short  dura¬ 
tion  in  response  to  same  maneuvers.  In  the  EEC’s  of  the  pilots  belonging  to 
group  C  gross  changes  of  probably  more  pathological  nature  were  seen.  The  EEG 
recording  appears  to  give  promising  data,  about  the  pilot's  actual  physiological 
capability  under  the  physical  and  mental  stress  caused  by  the  maneuvers. 
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Sem-Jacobsen,  C.W.,  0.  Nilseng,  C.  Patten,  and  0.  Eriksen  1959  ELECTRO- 

ENCEPHALOGRAPHIC  RECORDING  IN  SIMULATED  COMBAT  FLIGHT  IN  A  JET  FIGHTER  PLANE; 
THE  PILOT'S  LEVEL  OF  CONSCIOUSNESS.  J.  EEG  &  Clin.  Neurophvsiol .  11:154-155. 


4,540 

Sem-Jacobsen,  C.W.  1959  ELECTROENCEPHALOGRAPHIC  STUDY  OF  PILOT  STRESSES 
IN  FLIGHT.  J.  Aviation  Med .  30(11) : 797-801 

SUMMARY:  With  8-channel  airborne  EEG  equipment,  tracings  were  made  of  a  group 
of  jet  pilots,  as  well  as  personnel  with  no  previous  flight  experience,  during 
simulated  combat  fliglit.  A  uniform  standardized  flight  schedule  was  utilized. 

On  the  basis  of  the  EEG  tracings,  thirty  jet  pilots  were  divided  into  three 
groups  according  to  the  changes  seen  in  the  records.  A  minimal,  B  marked,  and 
C  gross.  The  same  pilots  were  graded  by  the  Air  Force  according  to  their  flight 
performances.  The  results  obtained  strongly  support  a  close  correlation  between 
the  changes  in  the  brain  as  measured  by  EEG  during  flight  stress  and  the  pilot's 
ability  to  perform  under  these  conditions.  Airborne  EEG  recording  is  demonstrat¬ 
ed  as  a  new  method  for  studying  the  stress  to  which  the  jet  fighter  pilot  is 
subjected . 
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Scm- Jacobsen,  C.W.  1961  "BLACK-OUT"  AtiD  UNCONSCIOUSNESS  REVEALED  BY  AIRBORNE 

TESTING  OF  FIGHTER  PILOTS. 

Aerospace  Med.  32(3):247,  March  1961. 

ABSTRACT:  To  verify  and  substantiate  earlier  work,  fifty  pilots  were,  during 
the  months  of  August  and  September,  1960,  tested  with  airborne  EEG  recording. 

The  tests  were  carried  out  at  Wright -Patterson  Air  Force  Base  in  a  F-lOO  under 
the  supervision  of  the  Aerospace  Medical  Laboratory.  Most  of  the  pilots  were 
selected  from  different  commands 'and  bases.  The  EEG  tracings  were  supplemented 
with  recordings  of  the  EKG>  the  respiration,  and  the  flight  pattern.  Movies 
were  also  taken  intermittently  during  simulated  combat  flight.  The  results 
demonstrate  that  'a  number  of  active  fighter  pilots  had  brief  periods  of  uncons¬ 
ciousness  during  manoeuvres  frequently  flown  by  T.A.C.  fighters.  Several  had 
convulsive  jerks.  It  should  be  noted  that  some  of  them,  however,  on  the  centri¬ 
fuge  did  not  black  out  or  lose  consciousness  whei>  subjected  to  the  sa,me  or  even 
heavier  G- loads.  These  observations  were  made  in  a  number  of  pilots  of  whom 
several  had  committed  pilot  error."  No  indication  of  "black-out"  or  unconscious¬ 
ness  was  found  in  a  group  of  instrucrors  or  test  pilots  subjected  to  the  same 
examlnatit^.  The  study  reveals  a  reason  "pilot  error"  and  uiay  explain  a  number 
of  aircraf^^ccidents .  Taken  into  use  the  test  may  increase  flight  safety  and 
decrease  the  number  of  unfortunate  fatalities. 
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Semotan,  J.  1961  VYZNAM  DUSEVNI  HYGIENY  V  ASTRONAUTICE  (The  Importance 
Of  Mental  Hygiene  In  Astronautics) 

Cekoslov.  Psychiat.  (Prague),  57(l):61-69,  Jan.  1961  (in  Czechoslovakian 
with  English  summary) . 

ABSTRACT:  Attention  is  called  to  the  most  important  somatogenic  as  well  as 
psychogen  noxious  factors  in  the  microclimate  of  space  ships,  and  to  the 
influence  of  these  factors  on  the  higher  nervous  activity.  Among  the  most 
outstanding  specific  one,  influencing  mental  functions,  are  weightlessness, 
forces  of  gravity  and  subgravity,  noise,  ultransound  and  infrasound,  vibrations, 
isolation  complicated  by  sensory  and  motor  deprivation,  etc.  Some  mental 
disorders  endangering  the  crew  while  on  space  mission  are  analyzed  in  some 
detail.  Psychogenic  approaches  to  the  selection  of  spacemen  or  members  of 
space  crews  are  specified  and  advocated.  Possibilities  and  means  of  preserva¬ 
tion  and  development  of  mental  health,  and  prevention  of  its  distrubances  in 
spacemen  and  among  space  crews  form  part  of  the  complex  task  of  mental  hygiene. 
Research  trends  in  psychogenic  problems  of  space  flight  are  outlined. 
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Sen«lar,  R.,  R.  Loubiere,  F.  Violette  1959  EFFETS  DES  ACCELERATIONS  POSITIVES 
REPETEES  DE  FAIBLE  INTENSITE  ET  LONGUE  DUREE.  ETUDE  ANATOMIQUE  SUR  LE  RIEN 
DE  CHIEN.  (EFFECTS  OF  REPEATED  POSITIVE  ACCELERATIONS  OF  SMALL  INTENSITY 
AND  LONG  DURATION:  ANATOMICAL  RESEARCH  ON  DOG  KIDNEY)  Medecine  Aeronaut. 
(Paris)  14(4):339-352,  1959 

See  also  In  Bert;eret,  ed.,  Bio-Assay  Techniques  for  Human  Centrifuges  and 
Physiological  Effects  of  Acceleration  (London,  New  York,  Paris:  Pergamon 
Press,  1961)  AGARDograph  48.  Pp.  107-118 
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Senelar,  R.,  R.  Loubiere,  F.  Violette  1961  EFFECTS  OF  REPEATED  POSITIVE  ACCEL¬ 
ERATIONS  OF  SMALL  INTENSITY  AND  LONG  DURATION:  ANATOMICAL  RESEARCH  ON  DOG 
KIDNEY.  (EFFETS  DES  ACCELERATIONS  POSITIVES  REPETEES  DE  FAIBLE  INTENSITE 
ET  LONGUE  DUREE.  ETUDE  ANATOMIQUE  SUR  LE  RIEN  DE  CHIEN)  In  Bergeret,  ed., 
Bio-Assay  Techniques  for  Human  Centrifuges  and  Physiological  Effects  of 
Acceleration  (London,  New  York,  Paris:  Pergamon  Press,  1961)  AGARDograph 
48.  Pp.  107-118 

See  also  Medecine  Aeronaut .  (Paris)  14(4):339-352,  1959 
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Sergeyev,  A.  A.  1956  VLIYANIYE  USKORENIY  NA  ORGANIZM  LETCHIKA  (INFLUENCE  OF 
ACCELERATIONS  OH  THE  BODY  OF  A  PILOT)  (Voyenizdat,  1956) 
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Severy,  D.M. ,  J.H.  Mathewson  and  A.W.  Siegel  n.d.  AUTOMOBILE  SIDE-IMPACT 
COLLISIONS.  (Society  of  Automotive  Engineers,  Inc.,  New  York)  SP  174 
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Severy,  D.  M.,  et  al.  n.d.  TECHNICAL  FINDINGS  FROM  AUTOMOBILE  IMPACT  STUDIES 
(Institute  of  Transportation  4  Traffic  Engineering,  University  of  California, 
Los  Angeles,  Calif.)  Rept .  #41 
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Severy,  D.  M.  1954  AUTOMOBILE  CRASH  EFFECTS 

(Calif.  State  Governor's  Safety  Conference,  Engr.  Div.)  Oct.  1954 


-  1,379  - 


4,550 

Severy,  D.M.,  J.H.  Mathewson,  and  C.O.  Bechcol  1955  CONTROLLED  AUTOMOBILE 
REAR-END  COLLISIONS,  An  Investigation  of  Related  Engineering  and  Medical 
Phenomena.  Series  I.  Canadian  Services  Medical  Journal  11:727-759,  Nov 
1959.  See  also  (Institute  of  Transp.  &  Traffic  Engr.,  Univ.  of  Calif., 
Loa  Angeles)  ITTE  Rept.  No.  40. 
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Severy,  D.M.,  &  P.  Barbour  1956  ACCELERATION  ACCURACY:,  ANALYSES  OF  HIGH¬ 
SPEED  CAMERA  FILM.  (Institute  of  Transportation  &  Traffic  Engr.,  Universit 
of  Calif.)  Rept.  No.  47. 

See  also  J.  Soc .  Motion  Picture  &  Tele .  Engrs .  65(2):96-99 
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Severy,  D.M. ,  &  J.H.  Mathewson  1956  AUTOMOBILE  BARRIER  IMPACTS,  SERIES  I 
AND  SERIES  II.  (Institute  of  Transportation  and  Traffic  Engineering, 
University  of  California,  Los  Angeles,  Calif.) 
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Severy,  D.M.,  &  J.H.  Mathewson  1956  AUTOMOBILE -BARRIER  IMPACTS,  SERIES  II. 
Clinical  Orthopaedics  8:275-300 

See  also  (Institute  of  Transp  &  Traffic  Engr.,  Univ.  of  Calif.) 

ITTE  Reprint  No.  50. 
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Severy,  D.M.  and  J.H.  Mathewson  1958  AUTOMOBILE  BARRIER  AND  REAR-END 

COLLISION  PERFORMANCE.  (Paper,  Society  of  Automotive  Engineers  Summer 
Meeting,  Atlantic  City,  N.J.  8-14  June  1958)  SAE  Preprint  62C. 
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Severy,  D.M.,  J.H.  Mathewson  and  A.W.  Siegel  1958  AUTOMOBILE  HEAD-ON 
COLLISIONS,  SERIES  II.  (Presented  at  the  SAE  National  Passenger  Car, 
Body  and  Materials  Meeting,  Detroit,  Mich.,  4-6  Mar.  1958) 

(Dept,  of  Engineering,  Univ.  of  Calif.,  Los  Angeles)  Report  58-41 
See  also:  Transact  ions .  SAE  67:238-262,  1959. 
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Severy,  D.  M.  1958  PHOTOGRAPHIC  INSTRUMENTATION  FOR  COLLISION  INJURY  RESEARCH. 
J.  Society  of  Motion  Picture  and  Television  Engineers  67(2):69-77,  Feb.  1958 
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Severy,  D.  M.,  J.  H.  Machewson  and  A.  W.  Siegel  1959  AUTOMOBILE  HEAD 
ON  COLLISIONS --SERIES  II.  Transactions.  SAE,  67:238-262.  1959. 
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IMPACT  COLLISIONS.  (Institute  of  Transportation  &  Traffic  Engineering,. 
Dept,  of  Engineering,  University  of  Calif.,  Los  Angeles)  Rept . 
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Severy,  D.M.,  J.H.  Machewson,  &  A.W.  Siegel  1959  AUTO  CRASH  STUDIES. 

(Institute  of  Transp.  &  Traffic  Engr.,  Univ.  of  Calif.,  Los  Angeles,  Calif) 
Rept.  No.  59-10.  Jan.  1959. 
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Severy,  Derw)-!:  M.  1960  AUTOMOBILE  COLLISIONS  ON  PURPOSE 

(UCLA,  Institute  of  Transpor tat  ion  and  Traffic  Engineering,  Los 
Angeles,  Calif.)  ITTE  Preprint  89,  Nov.  1960,  See  Also  J .  Human 
Factors  Society  2(4) : 186-202 . 

ABSTRACT:  This  paper  presents  a  brief  discussion  of  some  of  the  findings 
from  48  full-scale  automobile  collision  experiments  conducted  at  UCLA 
during  the  past  ten  years.  These  experiments  have  provided  critically 
needed  data  on  physical  factors  relating  to  vehicular  collision  dynamics 
and  attending  motorist  injuries.  Use  of  both  human  subjects  and  anthro¬ 
pometric  dummies  facilitate  procurement  of  critically  needed  data  on  the 
relation  of  design  to  injury  causation. 


.  1,381  . 
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Severy,  D.  M.  1960  AtJTOMDBILE  COLLISIONS  ON  PURPOSE 
Hum.  Factors  2(4) : 186-202,  Nov.,  1960. 


ABSTRACT:  A  brief  discussion  was  presented  of  some  of  the  findings  from  48 
full-scale  automobile  collision  experiments.  The  experiments  have  provided 
data  on  physical  factors  relating  to  vehicular  dynamics  and  attending  motorist 
injuries.  Both  human  Ss  and  anthropometric  dummies  have  been  used  to  secure 
specific  data  on  1)  deceleration  patterns  for  different  locations  on  the  , 
driver  and  car  structure,  2)  the  relation  of  impact  speed  to  deformation  and 
repair  costs,  3)  the  performance  of  motorist  restraining  devices,  and  4)  the 
interactic  1  of  tbfe  dirver  with  the  car's  interior  and  external  environment 
during  collisions.  Public  acceptance  of  safety  devices  and  design  changes 
known  to  reduce  injury  was  discussed. 
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Severy,  D.  M.,  et  al.  1960  AUTOMOBILE  SIDE-IMPACT  COLLISIONS,  SERIES  II 
(Society  of  Automotive  Engineers,  Inc.,  New  York)  SP  232,  Jan.  1960 
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Severy,  D.  M.,  et  al.  19bl  BARRIER  COLLISIONS,  SERIES  IV:  AN  EVALUATION  OF 
MOTORISTS'  FORCE  AND  INJURY  CONTROL  SYSTEMS.  (Presented  to  Highway  Research 
Board  Annual  Meeting,  Jan.  1961) 
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Severy,  Derwyn  M.  and  A.W.  Siegel  1962  ENGINEERED  COLLISIONS. 

In  M.K.  Cragun,  ed. ,  The  Fifth  Stapp  Automotive  Crash  and  Field  Demonstra¬ 
tion  Conference.  Sept .  14- 16 .  1961 .  Pp.  33-47 
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Sewall,  H.  1946  THE  CLINICAL  RELATIONS  OF  GRAVITY  AND  CIRCULATION 
Amer.  Med.  Science  151:491 
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Shabltn,  V.A.  1961  THE  INFLUENCE  OF  ANGULAR  DISPLACEMENT  OF  A  JOLTING 
NATURE  ON  THE  HUMAN  BODY.  (0  Viliyanii  Na  Organ izm  Cheloveka  uglovykh 
Peremeschenii  Tolchkoobraznogo  Khuraktera)  Gigena' t  Sanltarlva  (USSR) 
26:46-5L  Trans.:  (Office  of  Tech.  Serv.,  Washington,  D.C.)  61-28268. 

ABSTRACT:  Some  observations  on  10  healthy  persons  20  to  22  years  indicated 
that  the  nature  of  functional  changes  in  the  body  depends  on  the  frequency 
of  angular  displacements,  the  number  and  magnitude  of  the  jolts.  Angular 
displacements  with  a  frequency  of  23  minute  (0.38  ^ps)  and  an  amplitude  of 
60  where  the  jolts  were  13  per  minute  and  an  acceleration  of  1.5  g  acting  on 
the  human  body  for  2,  hours  originally  changes  the  functional  condition  of  the 
vestibular  apparatus  and  its  excitability.  Bradycardia  is  noted  in  the  cardio¬ 
vascular  system  after  the  effect  of  these  vibrations.  With  the  increase  in 
the  rate  of  angular  displacement  from  23  to  48  minute  (0.8  cps)  keeping  other 
physical  factors  constant  there  is  an  increase  in  volume  of  pulmonary  ventila¬ 
tion  (to  174%)  oxygen  consumption  (162%  energy  expenditure  of  the  body  (177%). 
Under  these  conditions  which  are  otherwise  the  same  the  increase  in  the  number 
of  jolts  per  minute  with  simultaneous  altnough  slight  increase  in  their  magni¬ 
tude  from  1.0  to  2.0  g.  Along  with  the  changes  mentioned  leads  to  distinct 
phenomena  of  cardio-vascular  and  nervous  system  excitation. 
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Shadcc,  J.  1936  LES  MODIFICATIONS  DE  L'ACUITE  VISUELLE  CHEZ  LES  PILOTES 

APRES  LES  VOLS  DE  CHASSE,  (Effects  of  Speed  on  Visual  Acuity  in  Air  Pilots) 
Rev.  Pol,  dc  la  med.  aeronautigue .)  1,  1936 

ABSTRACT:  The  author  divides  his  material  into  two  age  groups.  In  the  older 
group  (29-36)  after,  prolonged  flights  of  45  minutes  to  1^  hours  there  occurred 
u  diminution  of  visual  acuity  persisting  for  one  to  two  hours.  No  such  diminution 
was  noted  after  short  flights.  In  the  younger  group  visual  acuity  was  on  the 
contrary,  increased  following  flight,  regardless  of  duration.  The  changes  in 
visual  acuity  were  insignificant,  averaging  only  about  0.05.  The  author  believes 
them  due  to  changes  in  the  circulation  of  the  blood  occuring  in  rapid  flight  at 
high  altitude  owing  to  accelerated  changes  in  direction  of  flight.  These 
changes  are  better  compensated  and  disappear  sooner  in  the  younger  pilots. 
ABSTRACT:  Journal  of  Aviation  Medicine  7(4)  :  217-218,  December  1936 
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Shalay,  K.  N, ,  A.  S.  Gumenyuk ,  &  N.  N.  Spektor  1956  ZAMECHANIYA  i:  STAT'YE 
PROFESSORA  D.  YE.  ROZENBLYUM  "OB  OSNOVNYKH  VOPROSAKH  V  OBLASTI  FIZIOLOGIl 
USKORENIY.  NOTES  TO  PROFESSOR  D.  YE.  ROZENBLYUM 'S  PAPER:  "FUNmMENTAL 
PROBLEMS  IN  PHYSIOLOGY  OF  ACCELERATION"^.  Voyenno-meditsinskiv  Zhurnal 
(Military  Medical  Journal).  5:91,  1956.  (Translation  in  USAF  Air 

Intelligence  Information  Report  "Physiology  of  Acceleration:  A  Controversy 
between  D.  Ye.  Rozenblyum  and  G.  L.  Komendantov."  IR-1407-57.  21  May 

1957.) 
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Shamburek,  R.  H.  1963  G  FORCES  AND  YOU. 

U.S.  Army  Aviation  Digest  9(ll);43-47.  Nov.  1963. 


ABSTRACT:  Accelerative  forces  during  dive  bombing  runs  In  the  Anpy  J0V«1C  aircraft 
are  discussed  with  particular  emphasis  on  the  physiological  mechanics  and  symptOM 
which  the  pilot  'should  be  famllar  with.  Protective  measures  against  excessive  G 
forces,  ouch  as  physical  fitness,  eating  a  full  meal  prior  to  flights,  body  position 
muscle  tensing,  Ml  manuaver,  and  antl-G  suits  are  discussed.  OV-1  Instructors 
should  particularly  emphasis  to  .tuJents  that  (1)  visual  symptoms  (grayout  or 
blackout)  are  unreliable  and  dangerous  as  measures  of  acceleration  because  they 
are  so  close  to  unconsciousness.  Except  for  an  accelerometer,  better  Judgements 
can  be  tude  by  pressure  sensing  at  seat,  load  on  the  arms,  and  face  sagging  and 

at  low  levels  should  be  checked  by  a  flight  surgeon. 
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Shapland,  D.  J.  1961  THE  DYNAMIC  MODEL  -  AN  ENGINEERING  APPROACH  TO 
THE  PROBLEM  OF  TOLERAIXE  TO  ABRUPT  ACCELERATIONS. 

(Paper,  Nat ' 1 .  Academy  of  Sciences  Symposium  on  "Impact  Acceleration 
Stress."  27-29  Nov.  1961,  Brooks  AFB,  San  Antonio,  Texas) 

ABSTRACT:  The  tolerance  of  the  human  body  to  short  duration  accelerations 
can  be  analyzed  with  the  aid  of  analogous  dynamic  models,  consisting  of 
springmass  systems.  The  basic  principles  of  this  technique  are  discussed 
in  an  attempt  to  clarify  this  method  of  investigating  the  problem.  The 
basic  models  used  are  explained,  and  the  methods  of  application  described. 
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Shapland,  D.J.  1961  THE  DYNAMIC  MODEL  -  AN  ENGINEERING  APPROACH  TO 
THE  PROBLEM  OF  TOLERANCE  TO  ABRUPT  ACCELERATIONS. 

(Stanley  Aviation  Corp.,  Denver,  Colo.)  Nov.  1961. 


4,572 

Shapland,  D.  J.  1961  QUARTERLY  STATUS  REPORT  #2  ON  HUMAN  BODY  DYNAMICS  STUDY 
(Stanley  Aviation  Corp.,  Denver,  Colo.)  Rept .  No.  787,  6  Oct.  1961 
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Shapland,  D.J.  1961  THE  USE  OF  MATHEMATICAL  MODELS  TO  INVESTIGATE  THE 

EFFECTS  OF  PROTECTIVE  SUPPORTS  ON  THE  HUMAN  BODY  DURING  ABRUPT  ACCELERA¬ 
TIONS.  (Stanley  Aviation  Corp.,  Denver,  Colo.)  Rept.  No.  781, 

Sept.  1961. 


\ 


-  1,384  - 


4,574 

Shapland,  D.  J.  1962  DYNAMIC  MODELS  FOR  DETERMINING  HUMAN  TOLERANCE  TO  ABRUPT 
ACCELERATIONS.  (Paper,  33rd  Annual  Meeting  of  the  Aerospace  Medical  Assoc., 
9-12  April  !‘)62,  Atlantic  City,  N.  J.) 


ABSTRACT:  Spring-mass  systems  analogous  to  the  human  body  subjected  to  short 
duration  accelerations  are  proposed  and  criteria  suggested  that  can  be  applied 
to  the  response  of  these  systems  to  indicate  degrees  of  tolerance  of  the  human 
body.  The  basic  mathematics  governing  the  motion  of  linear  and  non-linear,  damped 
single-degree-of-freedom  models  is  described  and  the  equations  of  two-  and  three- 
degree-of-freedom  models  developed.  Comparison  of  the  solutions  with  available 
experimental  data  enables  the  dynamic  characteristics  of  the  models  to  be 
established  for  the  spinal  and  transverse  directions.  Analytical  solutions  are 
possible  for  simple  acceleration  time  Inputs  and  complex  inputs  can  be  studied 
using  digital  computer  techniques.  A  special  purpose  electronic  analog  computer 
that  has  been  developed  for  rapid  evaluation  of  complex  inputs  is  also  described. 
The  dynamic  models  can  be  used  to  predict  human  tolerance  to  arbitrary  inputs 
and  also  to  ascertain  the  influences  of  seat  cushions  and  restraint  system  effects 
Examples  of  the  use  of  the  models  are  given  and  their  advantages  and  limitation 
discussed .  (A  erospace  Medicine  33(3); 368-369,  Mar.  1962) 
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Shapland,  D.  J.  1962  A  STUDY  OF  THE  DYNAMIC  MODEL  TECHNIQUE  IN  THE  ANALYSIS 
OF  HUMAN  TOLERANCE  TO  ACCELERATION.  (Stanley  Aviation  Corp,  Denver,  Colo  ) 
Doc.  No.  793,  21  Feb.  1962  ' 
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Shaw,  C.C.  1954  ON  A  COMMON  DYNAMIC  FACTOR  IN  MOTION  SICKNESS 
Military  Surgeon  114:347-350  Jan. -June  1954 

ABSTRACT:  Of  the  six  motions  of  a  ship,  yaw,  sway  and  surge  possess 

negligible  accelerations  and  contribute  to  seasickness  only  when  they  become 
sunchrouized  with  roll  and  heave  and  pitch,  either  singly  or  in  unison. 

Linear  accelerations  of  pitch  and  roll  and  heave,  alone  or  in  combination, 
may  produce  motion  sickness.  Their  nauseating  and  verigin.^.  effects 
are  compounded  by  surge,  sway  and  yaw.  The  total  sum  of  the  linear  accelerations 
of  pitch,  roll  and  heave  resulting  from  the  forces  of  wind  and  waves  appears 
to  be  the  basic  dynamic  cause  of  motion  sickness.  In  a  se.  way,  heave  is  the 
worst  malefactor. 

Thus,  the  mechanical  or  dynamic  cause  of  motion  sickness  is  identical 

on  land,  at  sea  and  in  the  air.  It  can  be  simply  stated  as  the . sum  of  linear 

accelerations  and  decelerations  along  and  around  the  longitudinal,  lateral 
and  vertical  axes.  Each  of  the  six  degrees  of  freedom  of  motion  may  thereby 
contribute  to  motion  sickness.  However,  the  linear  accelerations  of  surge, 
sway  and  yaw  are  almost  negligible.  From  the  practical  viewpoint,  motion 
sickness,  when  it  occurs,  is  induced  by  the  sum  of  the  linear  accelerations 
of  pitch,  roll  and  heave.  And  the  greatest  of  these  in  a  seaway  is  heave. 
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Shaw,  C.  C.  1954  ON  THE  DYNAMICS  OF  MOTION  SICKNESS  IN  A  SEAWAY. 
Scientific  Monthly  78:110-116. 
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Shaw,  R.F.  and  N.B.  Marple  1961  METHODS  FOR  DETERMINING  BLOOD  FLOW  .THROUGH 
INTACT  VESSELS  OF  EXPERIMENTAL  ANIMALS  UNDER  CONDITIONS  OF  GRAVITATIONAL 
STRESS  AND  IN  EXTRA  TERRESTIAL  SPACE  CAPSULES.  (Columbia  Univ.,  College 
of  Physician^  and  Surgeons;  Electronics  Research  Labs.,  New  York) 

Status  rept.  no.  P-1/168,  Repc.  no.  CU-1-61-NASA-1 12-PS/ERL,  1  May  1961 

ABSTRACT:  The  following  work  is  described:  (1)  technical  development  of  blood 
flowmeter  instrumentation;  (2)  surgical  considerations  related  to  special 
problems  of. chronic  implantation  of  flowmeter  probes;  (3)  study  of  the  relation¬ 
ship  between  levels  of  blood  flow  and  organ  activity. 
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Shaw,  R.S.  &  H.E.  Savely  1947  ACCELERATION  -TIME  DIAGRAM  FOR  CATAPULT 
EJECTION  SEATS.  (Aeromedical  Lab.,  Wright-Patterson  AFB ,  Ohio) 

Memo  Rept.  TSEAA  695-66D,  11  Feb.  1947. 


4,580 

Shaw,  R.S.  1947  HUMAN  TOLERANCE  TO  ACCELERATION  IN  DOWNWARD  SEAT  EJECTION. 
(AMC,  Wright-Patterson  AFB,  Ohio)  Memo  Rept.  TSEAA  695-74C 
12  Dec.  1947. 


CONCLUSIONS:  In  downward  seat  ejection,  velocities  of  28.5  feet  per  second 
can  be  safely  accomplished  using  a  24-inch  stroke. 

The  standard  safety  belt  and  shoulder  harness  with  the  addition  of  toe  straps 
provide  adequate  fixation  of  subjects  in  this  ejection.  (DACO) 
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Shaw,  Lt.  R.S.  1947  HUMAN  TOLERANCE  TO  NBSATIVE  G  OF  SHORT  DURATION. 
A.M.C.  Memorandum  Rept.  No.  TSEAA-695-74.  _ _ 
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Shaw,  R.  S.  1948  HUMAN  TOLERANCE  TO  NEGATIVE  ACCELERATION  OF  SHORT 
DURATION.  J.  Aviation  Med.  19  (1): 39-44. 

SUMMARY:  Experiments  have  been  conducted  to  determine  the  tolerance  of 
humans  to  forces  like  chose  which  would  be  experienced  in  escape  from 
aircraft  by  downward  seat  ejection.  It  has  been  found  that  seated 
human  subjects  can  tolerate  considerably  more  than  3  negative  g  for 
periods  of  time  under  0.3  seconds. 
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Shaw,  R.  S.  1948  NEGATIVE  ACCELERATION  Military  Surgeon  102  (6): 
483-487. 
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Shaw,  R.S.,  J.L.  Gamble,  P.J.  Maher,  J.P  Henry  &  0.  Gauer  1948  ON  THE 
USE  OF  VENOUS  PRESSURE  IN  THE  HEAD  AS  A  TOLERANCE  INDEX  OF  NEGATIVE  G 
IN  HUMANS,  Fed.  Proceedings.  7:113 

ABSTRACT:  Injury  to  animals  from  negative  acceleration  of  over  three 
seconds 'duration  first  appears  as  rupture  of  small  vessels  about  the 
head;  consequently,  it  was  thought  that  venous  pressure  in  the  head 
might  be  used  as  an  index  of  tolerance  in  humans  exposed  to  negative 
acceleration  on  the  centrifuge.  Four  subjects  were  secured  in  a  seat  with 
an  adjustable  back  mounted  on  the  centrifuge,  and  venous  pressures  during 
negative  acceleration  were  measured  with  a  variable  inductance  manometer. 
Venous  pressure  in  the  frontal  vein  of  human  subjects  exposed  to  negative 
acceleration  was  found  to  vary  linearly  with  the  .nagnitude  of  the 
acceleration  as  though  from  a  simple  hydrostatic  column  based  at  the 
heart;  they  ranged  from  80  to  110  mm.  Hg.  No  appreciable  movement  of  the 
heart  was  noted  in  X-rays  of  the  chest  taken  under  negative  accelerations 
of  3  g.;  "Red-out"  was  not  observed  in  this  series.  Pressures  were  record¬ 
ed  with  subjects  in  45-degree  and  60 -degree  backward  tilted  seats,  and 
compared  with  those  obtained  in  the  standard  10-degree  seat  tilt. 

No  significant  protection  against  negative  acceleration  as  indicated  by 
venous  pressures  in  the  frontal  vein  resulted  from  this  tilting. 

Breath  holding  and  straining  maneuvers,  which  increase  venous  pressure 
in  the  resting  subject,  enhanced  the  disagreeable  subjective  sensations, 
while  closing  the  glottis  and  attempting  inspiration  (Muller  Maneuver), 
which  decreases  venous  pressure,  resulted  in  considerable  alleviation 
of  symptoms  under  negative  accelerations  up  to  3  g. 
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Shaw,  R.S.  &  J.P  Henry  1948  THE  PRESSURIZED  HELMET  AS  A  NEGATIVE  G 
PROTECTIVE  DEVICE.  Aero  Medical  Laboratory  Serial  No.  MCRE3CD4-74-E , 
Air  Material  Command  Memo.  Rept.  TSEAA-695-74E 


ABSTRACT:  In  MR.  No.  TSEAA-660-100  entitled  "Emergency  Pressure  Suit",  da^ed 
May  5,  1946,  a  pressurized  helmet  is  described,  and  its  use  as  a  negative  g 
protective  device  is  suggested.  Inasmuch  as  most  of  the  injury  from  negative 
acceleration  of  several  seconds  duration  is  related  to  over-distension  of  the 
bloo<3  vessels  of  the  head,  it  is  reasonable  that  such  a  helijiet  applying  counter 
pressure  to  these  vessels  would  provide  some  degree  of  protection.  This  work 
was  undertaken  to  determine  the'  amount  of  protection  such  a  device  would  afford. 
This  report  describes  preliminary  experiments  to  evaluate  the  pressurized  helmet 
as  a  protective  device  against  negative  acceleration.  The  preliminary  experi¬ 
ments  suggest  that:  (a)  Pressure  breathing  with  a  pressurized  helmet  does  not 
significantly  raise  negative  g  tolerance,  (b)  The  use  of  the  pressurized  helmet 
with  the  glottis  closed  raises  negative  g  tolerance  by  an  amount  similar  to  the 
positive  g  tolerance  increase  obtained  from  the  anti-g  suit. 
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Shaw,  R.S.  1948  RUPTURED  INTERVERTEBRAL  DISC  FROM  POSITIVE  ACCELERATION. 

J.  Aviation  Med.  19(4) :276-278 .  Aug.  1948. 

SUMMARY: 

1.  Back  injury  from  positive  acceleration  is  reviewed. 

2.  A  case  of  proven  and  a  case  of  probable  herinated  nucleus  pulposus 
resulting  from  a  dive  'pull-out  are  reported. 

3.  A  flexed  back  predisposes  an  individual  to  this  injury  during  positive 
acceleration  and  should  be  avoided. 
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Shaw,  R.  S.,  &  J.  P.  Henry  1948  THE  SIGNIFICANCE  OF  THE  VOLUME  OF  BLOOD 

CONTAINED  IN  THE  LEGS  IN  NEGATIVE  ACCELERATION.  (Engineering  Div.,  Air 
Materiel  Command,  Wright -Patterson  AFB,  Ohio)  Memo  Rept.  No.  MCREXD-695-74X 
ASTIA  AD-55922;  11  May  1948 

ABSTRACT:  Venous  pressure  in  the  forehead  was  measured  in  3  humans  exposed  to 
negative  acceleration  of  2  g.  When  the  circulation  in  the  legs  was  isolated  by 
means  of  pneumatic  cuffs,  the  venous  pressure  in  the  forehead  was  about  15  ran. 
of  Hg  less  than  when  the  -jC  was  allowed  to  drain  from  the  legs  into  the  trunk. 
A  similar  reduction  in  prc:  ur^  could  be  obtained  by  preventing  drainage  of 
blood  from  the  legs  by  .=  1  ‘  their  position  until  they  were  at  right  angles  to 

the  direction  of  the  cenf  'o'*!  force.  .  (ASTIA) 
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Shaw,  R.  S.,  J.  P.  Henry,  J.  L.  Gamble  and  0.  Gauer  1948  VARIATIONS  IN 
VENOUS  PRESSURE  UNDER  NEGATIVE  ACCELERATION.  J.  Appl.  Physiol.  1:441-447. 
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Shaw,  R.  S.,  J.  L.  Gamble, J.  P.  Henry,  and  0.  H.  Gauer  Jan.  1948  VENOUS  PRESSURE 
IN  THE  HEAD  UNDER  NEGATIVE  ACCELERATION.  Memo  Rept.  TSEAA-695-74D,  15  Jan. 
1948. 


4,590 

Shaw,  R.  S.,  J.  L.  Gamble,  J.  P.  Henry,  &  C.  Gauer  1948  VENOUS  PRESSURE  IN 
THE  HEAD  UNDER  NEGATIVE  ACCELERATION.  (Aero  Medical  Lab.,  Dayton,  Ohio) 

Memo  Rept.  No.  MCREXD4-695-74D,  15  Jan.  1948 

ABSTRACT:  This  report  describes  venous  pressure  changes  in  the  heads  of  human 
Subjects  exposed  to  negative  acceleration,  and  their  use  in  determining  negative 
acceleration  tolerance.  The  report  also  describes  the  protection  against  negative 
acceleration  afforded  human  "subjects  by  the  partial  supine  position  as  gauged 
by  venous  pressure  changes.  Through  various  tests  it  was  concluded  that  under 
negative  acceleration,  venous  pressure  in  the  head  of  the  human  varies  as  though 
from  a  hydrastatic  olumn  based  in  the  region  of  the  heart.  No  significant  pro¬ 
tection  against  negative  acceleration  is  obtained  from,  the  45°  and  60°  backward 
titled  sent. , 
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Shea,  F.  1953  CIR  CALLS  FOR  STRONGER  CABINS. 
Aviation  Week,  59(16) : 98-99.  19  Oct.  1953. 


ABSTRACT:  In  the  controversy  over  forward-racing  versus  aft-facing  seats 

in  transport  planes,  it  is  felt  that  there  has  not  been  enough  evidence 
collected  by  investigators  of  air  crashes  to  justify  one  in  preference  to 
the  other.  The  crash  of  a  DC-6  at  Elizabeth,  N.J.,  on  Feb.  11,  1952,  is 
described,  and  it  is  stated  that  the  investigators  of  this  accident  reported 
that  the  casualty  rate  would  have  been  just  as  high  with  aft-facing  seats  as 
with  the  forward-facing  seats,  which  were  standard  on  this  plane.  However, 
it  is  definitely  recommended  that  seats  in  transports  be  reinforced  for  lateral 
g  forces.  Present  seats  are  designed  to  bear  only  I  and  1/2  g  laterally,  and 
it  is  recommended^  that  thex  be  strengthened -to-stand^oads  as  high  as  35  g 
laterally. 


Sh«ffield,  F.  C.  1942  "G"  MEN  OF  THE  AIR.  ON  PILOTS  FLATTENING  OUT: 

AVOIDING  THE  PHYSIOLOGICAL  ILL  EFFECTS  OF  VIOLENT  ACCELERATION 
Flight  41:  134-135.  1942. 
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Sheftel,  G.A.,  A.  Smirnov,  F.I.  Shumetev  and  N.T.  Gorchakov  1936  EFFECTS  OF 
PARACHUTE  JUMPING  ON  HUMAN  ORGANISM.  Sovetskil  vrachebny  zumal. 
(Leningrad)  ^p.  1166-72  Aug  15,  1936 
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Shelley,  T.  1941  GERMAN-NAVY  REPORT  ON  THE  PHYSIOLOGICAL  EFFECT  OF 
NIGHT  FLYING  ON  THE  EYES,  (USN.,  Office  of  Chief  of  Naval  Opns . , 
Intelligence  Div.)  Intelligence  Report  Serial  X2905-S-45,  31  July  1945. 


ABSTRACT:  Report  on  the  Effect  of  Vibrations  on  the  Vegetative  Nervous  System 
and  the  Sinew  Reflexes.  Experiments  are  carried  out  to  establish  the  connec¬ 
tion  between  the  effect  of  shock  and  reflex  action.  The  effect  of  vertical 
vibrations  on  the  sinus  is  noted.  Explanatory  diagrams  are  included  in  this 
section. 
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Shepard,  A,  B.,  Jr.  1961  PILOT'S  FLIGHT  REPORT,  INCLUDING  IN-FLIGHT  FILMS. 
(Paper,  Conference  on  Results  of  the  First  U.S.  Manned  Suborbital  Space 
Flight .  June  6,  1961,  NASA,  Washington,  D.C.).  Pp.  109-116 
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Shepelin,  0.  P.  1961  EFFECT  OF  PULSATING  AND  STEADY  NOISES  ON  THE 
ORGANISM  UNDER  EXPERIMENTAL  CONDITIONS 

(Trans,  of  Glgiena  i  Sanitariya  (USSR)  26(3):25-31,  1961) 

(Office  of  Technical  Services,  Washington,  D,  C.)  61-28031 
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Shcplcr,  H.G.,  J.D.  Hardy,  C.F.  Cell,  &  E.  Handler  1954  AIRCRAFT  CATAPULT  AND 
^\RRESTING;  HUMAN  LIMITATIONS  IN. 

^J.S,  Naval  Air  Development  Center,  Johnsville,  PaJ  NADC-MA-LR4,  Dec,  29,  1954 


ABSTRACT;  This  is  the  first  progress  report  on  aircraft  catapult  and  arresting 
and  details  preliminary  considerations  concerning  linear  accelerators  and  specific 
requirements  of  the  Navy  in  relation  to  existing  facilities. 
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Shepler,  H.G.,  J.D.  Hardy,  C.F.  Cell,  6>  E.  Handler  1955  AIRCRAFT  CATAPULT  AND 
ARRESTING;  HUMAN  LIMITATIONS  IN. 

^.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR5,  Jan.  31,  1955 


ABSTRACT:  This  is  the  second  progress  report  on  aircraft  catapult  and  arresting 
and  reviews  the  qapabilities  of  the  human  centrifuge  at  AMAL  and  the  HG-1 
catapult  facility  at  the  U.S.  Naval  Base,  Philadelphia  for  simulating  catapult 
launchings  and  carrier  landings. 
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Shepler,  H.G.,  J.D.  Hardy,  C.F.  Cell,  &  E.  Hendler  1955  AIRCRAFT  CATAPULT  AND 
ARRESTING;  HUMAN  L LMTAT IONS  LN, 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR8  Feb.  28,  1955 

ABSTRACT;  This  the  third  progress  report  on  aircraft  and  catapult  arresting. 

On  the  24th  and  25th  of  January,  1955,  conferences  were  held  at  AMAL  with  Lt. 
Col.  J.P.  Stapp  of  the  Holloman  Air  Force  Base  concerning  the  capabilities  of 
the  deceleration  track  at  Holloman.  Further  detailed  information  on  the  HG-1 
catapult  with  the  Aero  Medical  Equipment  Laboratory  is  presented  to  supplement 
the  general  information  of  the  second  progress  report. 
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Shepler,  H.G.,  J.D.  Hardy,  C.F.  Cell  &  E.  Hendler  1955  AIRCRAFT  CATAPULT  AND 
ARRESTING;  HUMAN  LIMITATIONS  IN. 

fcj.S.  Naval  Air  Development  Center,  Johnsville,  Pa.).  NADC-MA-LR9  March  30,  1955 


ABSTRACT:  This  ite  fourth  progress  report  on  catapult  and  arresting,  A  visit 
was  made  to  the  Holloman  deceleration  track  to  determine  its  capabilities  for 
use  in  simulating  catapult  and  arresting.  It  was  decided  that  probably  only  the 
decelerations  simulating  arrested  landings  could  be  carried  out  on  the  Holloman 
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track.  The  Naval  Ordnance  Test  Station  was  visited  to  determine  the  capabilities 
of  its  track  facilities.  It  was  concluded  chat  the  Naval  Ordnance  Research 
Track  is  capable  of  providing  necessary  facilities  for  any  contemplated  test 
performance  during  acceleration  and  deceleration  that  had  been  proposed  at 
conferences  by  Bureau  of  Aeronautics  representatives. 
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Sheplcr,  H.G  J.D.  Hardy,  C.F.  Cell,  A  E.  Hendler  1955  AIRCRAFT  CATAPULT  AND 
ARRESTING;  HUMAN  LIMITATIONS  IN. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LRlO  May  24,  1955 

ABSTRACT:  This  is  the  fifth  and  final  progress  report  on  aircraft  catapult  and 
arresting.  Recommendations  based  upon  the  study  of  available  linear  accelerating 
devices  are  made  as  follows:  (1)  that  initial  studies  be  carried  out  at  the 
Naval  Ordnance  Test  Station,  China  Lake,  California,  (2)  that  studieS\be  carried 
out  in  collaboration  with  the  Aeromedical  Field  Laboratory,  Holloman  AiV^-Force 
Base,  Now  Mexico,  and  (3)  that  should  tests  in  aircraft  be  indicated  from  the 
initial  study,  such  tests  should  be  scheduled  at  Che  Naval  Air  Test  Center, 

Patuxent  River,  Maryland  or  the  Naval  Air  Test  Station,  Lakchurst,  New  Jersey 
with  the  assistance  of  AMAL  personnel  as  desired.  A  brief  outline  of  the  problems 
relating  to  performance  testing  under  acceleration  is  also  included  in  this  report. 
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Shepler,  H.  G.,  C.  F.  Gell,  E.  Hendler,  J.D.  Hardy  1955  HUMAN  LIMITATIONS  IN 

AIRCRAFT  CATAPULT  AND  ARRESTING.  PHASE  I.  (Naval  Air  Development  Ccr.,  Johns - 
ville.  Pa.)  Project  NM  001  100  318;  TED  ADC  AE-6304;  TED  ADC  AE-1407; 

31  Dec.  1955 

ABSTRACT:  Analysis  of  the  problem  was  first  made  in  terms  of  the  required  activity 

of  the  pilot  during  take-off  and  landing  procedures.  The  question  was  then  put  ' 
as  to  whether  the  pilot  could  maintain  control  of  the  aircraft  during  acceleration 
at  10  G  during  a  250-300  foot  strok'  If  not,  how  long  after  the  end  of  accelera¬ 

tion  would  it  be  before  the  pilot  co  G  take  control?  The  follow!  ig  laboratories 
and  tracks  were  visited  to  study  the  capabilities  and  availability  for  tests  of 
performance  degradation  due  to  acceleration:  (1)  Human  Centrifuge  -  AMAL;  (2)  HG 
1  Catapult  -  AMEL;  (3)  Ejection  Seat  Tower  -  AMEL;  (4)  XC-7  Steam  Catapult  - 
Patuxent,  Md . ;  (5)  High  Speed  Research  Track  -  Holloman  AFB,  N.  Mex.;  (6)  High 
Speed  Research  Track  -  Naval  Ordnance  Test  Station,  China  Lake,  Calif.  It  was 
concluded  that  the  facilities  at  Holloman  AFB  and  Naval  Ordnance  Test  Station  were 
suitable  for  initial  studies  but  the  cost  of  operation  of  these  tracks  is  very 
high.  At  present  there  exists  no  facility  for  a  thorough  study  of  the  linear 
acceleration  and  deceleration  problems  in  the  range  of  acceleration  patterns 
encountered  in  catapult  launchings  and  arrested  landings.  However,  thorough 
studies  might  be  made  at  the  Ships  Installations  Facility  at  Lakehurst,  providing 
facilities  for  human  experimentation  were  available. 
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Shevi,  I.  and  N.G.  Kuz'mina.  1956  IZMEI'IENIIA  V  KLETKAKH  NEKOTORYHH  ORGANOV 
KHDLODNOKROVNYKll  ZHIVOTNYHH  POD  DEISTVIEM  VIBRATSII.  (Changes  in  the 
cells  of  some  organs  of  cold-blooded  animals  under  the  effect  of  vibration) 
Gig,  san.  21:37-40 
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Shipler,  H.  G.  1958  PILOT  PERFORMANCE  AND  TOLERANCE  STUDIES  OF  ORBITAL 
RE-ENTRY  ACCELERATION.  (U.  S.  Naval  Air  Development  Center, 

Johns  ville,  Pa .)  TED  ADC  AE1412,  MA-8.  19  Sept.  1958. 
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Shirley,  R.  E.  1957  STANDARDS  FOR  ACCELERATION. 

In:  S ympos ium:  Physical  Standards  and  Selection,  Randolph  Air 
Force  Base,  Texas  Pp .  135-139,  ASTIA  AD-144  144. 

ABSTRACT:  The  effects  of  application  of  g-force  are  briefly  discussed. 

The  method  of  determination  of  g  tolerance  using  a  centrifuge  is  described. 
At  the  present  time  it  is  noted  that  few  Air  Force  personnel  are  g  intol¬ 
erant  or  susceptible.  It  is  also  noted  that  the  mood  of  the  patient  or 
experimental  subject  is  important  in  production  and  maintenance  of  g 
tolerance.  It  is  strongly  suggested  that  this,  or  some  similar  test 
be  included  in  the  examination  of  pilot  trainees  so  that  subjects  who 
do  not  possess  a  physiological  adaptation  to  increased  intrathoracic 
pressure  may  be  tested  on  the  centrifuge  for  g  tolerance  before  a  large 
amount  of  training  time  and  money  have  been  invested  in  these  personnel. 
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Shirley.  T.  1960  iffiN  QE  SfA££. 

(  Philadelphia;  Chilton  Co.,  Book  Division,  1960) 
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Shternfel’d,  A.  1959  OT  ISKUSSTRENNYKH  SPUTNIKOV  K  MEKHnJWETNYM  POLETAM 
(FROM  MAN-MADE  SATELLITES  TO  INTERlDJiNETARY  FLIGHTS)  Gosudarstvennoy'^ 
Izdatel'stvo  Fiziko-Mntomati  cheskoy  Litc-ratiiry  (Moscow)  ,  1959 
(Aerospace  Technical  Intelligence  Ctr. ,  Wright -Patterson  AFB ,  Ohio) 

Trans.  No.  MCL-1301,  18  Sept.  1961.  ASTIA  AD  264  626 

ABSTRACT:  T!»e  launching  of  an  automatically  controlled  rocket  to  Venus  will 
enable  scientists  to  obtain  valuable  scientific  data.  But  much  more  data  will 
be  supplied  by  flights  around  Venus,  especially  the  flight  of  a  manned  rocket. 
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At  a  definite  trajectory  the  cosmic  rocket  after  flying  around  the  celestial 
body  will  automatically  return  to  the  point  of  take-off,  traveling  on  inertia 
without  any  fuel  consumption.  That  is  why  flights  of  people  around  Venus  will 
be  easier  and  sooner  than  the  flight  with  landing  on  the  surface  of  Venus  with 
return  to  Earth.  But  the  flight  around  Venus  is  a  considerably  more  difficult 
problem  than  the  flight  around  the  Moon.  In  the  latter  case,  the  rocket  is 
preferably  in  the  terrestrial  field  of  gravitation.  Having  overtaken  the  Moon, 
it  will  come  back  to  Earth.  But  when  a  cosmic  rocket  will  fly  in  the  direction 
of  Venus  then  at  a  relatively  short  distance  from  the  Earth  it  will  fall  into 
the  field  of  gravitation  of  the  Sun  thus  fully  subjecting  the  movement  of  the 
rocket  to  gravitation. 
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Shternfeld,  Ari .  1959  MAN  IN  COSMIC  SPACE 

Soviet  Space  Science  (New  York;  Basic  Books,  1959)  Pp .  163-189 

ABSTRACT:  Presents  an  excellent,  simplified  discussion  of  work  and  life  under 

conditions  of  weightlessness.  Defines  C-force  for  the  layman. 
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Shternfel'd,  -Ari  1959  SOVIET  SPACE  SCIENCE. 

Trans,  of  mono.  Iskusstvennyye  Spucnlki,  2nd  e<l.,  Moscow,  Nov.  1957 
(New  York:  Basic  Books,  Inc . )  PpT  163-189 
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Shternfel'd,  A.  1961  TWENTY-FOUR  HOURS  IN  SPACE  OPENS  THE  WAY  TO  THE  PLANETS 
Tekhnika  molodezhi  196 1 ( 1 1 ) : 14- 1 5 

ABSTRACT:  The  author  discusses  space  flights  which,  could  be  completed  in  25  hrs 
18  mins.,  the  duration  of  German  Titov's  space  flight  .  The  author  states  the 
launching  and  descent  tine  and  speed.  Although  Tito\’  suffered  no  ill  effects  of 
weightlessness,  artificial  gravity  could  be  produced  for  future  cosnerauts. 

The  author  states  that  it  would  be  possible  to  fly  tci  the  moon  in  25  hrs.  The 
author  compares  a  25  hr.  and  5-day  flight  to  the  moon.  (CARI) 
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Shuv«tvo,  L.  P.  1961  MICROAPPARATUS  FOR  THE  REGISTRATION  OF  CERTAIN 
PHYSIOLOGICAL  FUNCTIONS  BY  RADIO 

(Trans .  of  mono  Mikroapparatura  dlya  Teglstratsll  po  Radio  Nekotorykh 
Fizlologtchesklkh  Funkts.il.  Moscow,  1959.) 

(Office  of  Technical  Services,  Washington,  D.C.)  61>27396 
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Siegel,  M.  1951  ANALYTICAL  AND  TEST  INVESTIGATION  OF  TYPE  HG  MARK  I  CATAPULT 
PERFORMANCE  CHARACTERISTICS  (Naval  Aircraft  Factory,  Philadelphia,  Pa,) 

19  April  1951,  Rept.  no.  M-5038,  ASTIA  AD-102  385 

ABSTRACT:  The  porposes  of  this  test  and  analytical  investigation  are  as  follow.s 
(1)  Experimentally  determine  the  performance  characteristics  and  optimum  condi- 
tlon.s  of  operation  of  the  HG-1  Catapult.  (2)  To  investigate  both  experimentally 
and  analytically  the  processes  Trtv^lved  in  the  launching  cycle  so  as  to  evaluate 
the  practicability  of  conforming  wltTr  the  original  catapult  design  specification^b 
Predict  the  extent  of  Improvement  which  may  be  obtained  through  further  catapult 
modifications.  In  the  HG-1  system  control  of  acceleration  by  means  of  regulating 
oil  back  pressure  hais  been  shown  to  be  very  sensitive  to  the  regulating  valve 
poppet  opening  velocity.  It  was  found  that  for  full  stroke  operation  at  any 
launching  condition  there  is  one  acceleration  build  up  rate  which  will  give 
relatively  smooth  acceleration  characteristics.  Flexibility  of  ram  and  hunching 
car  structure  was  found  to  superimpose  a  high  frequency  vibratory  acceleration 
about  the  average  values.  The  probable  effect  of  these  vibratory  accelerations 
on  test  specimens,  and  suggestions  for  mitigating  the  superimposed  vibratory  accel 
erations  in  future  catapult  designs  are  described  in  the  conclusion  section  of 
this  report.  ' 
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Sieger,  W.  J.,  &  E.  H.  Copeland  1961  UNIFORMITY  IN  SHOCK  TESTING  , 

In  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
Meeting.  April  5,  6.  7.  1961.  Washington,  D.  C.  (Mt .  Prospect,  111.: 
Institute  of  Environioenta  Sciences,  P.  0.  Box  191)  pp.  291-298 
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Siegfried,  M.  1957  BIBLIOGRAPHY  OF  RESEARCH  REPORTS  ISSUED  BY  THE 

BIOPHYSICS  BRANCH  (Wright  Air  Development  Center,  Aero  Medical  Lab,, 
Wright-Patterson  AFB ,  Ohio)  Jan.  1957 
ASTIA  AD  126  361 

ABSTRACT:  This  bibliography  has-been  compiled  to  tabulate  those  publications 
Including  technical  reports,  teci.nical  notes,  memorandum  reports,  and  papaers 
which  arc  considered  to  be  of  lasting  interest  in  the  fields  of  research  being 


conducted  in  the  Biophysics  Branch  of  the  Aero  Medical  Laboratory,  Directorate 
of  Research-,  Wright  Air  Development  Center. 

This  material,  divided  by  Section  according  to  the  type  of  work  conducted 
and  covering  the  areas  of  acceleration,  anthropology,  bioelectronics,  escape, 
and  stress  and  fatigue,  lists  only  those  articles  now  published.  Because  the 
Stress  and  Fatigue  Section  is  just  newly  formed,  only  papers  in  this  area  are 
listed  in  the  present  edition. 
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Sieker,  H.O.  1952  DEVICES  FOR  PROTECTION  AGAINST  NEGATIVE  ACCELERATION. 

PART  I.  ACCELERATION  STUDIES.  (Wright  Air  Development  Center,  Wright- 

Patterson  AFB,  Ohio)  WADC  TR  52-87,  ASTIA  AD  142  259. 

ABSTRACT:  Previous  experimental  work  has  shown  that  negative  acceleration  is 
tolerable  within  certain  physiological  limits.  This  report  summarizes  studies  in 
which  human  subjects  were  exposed  to  negative  acceleration  with  and  without  pro¬ 
tection.  The  tolerance  limits  for  negative  acceleration  in  unprotected  subjects 
in  the  upright  seated  position  was  found  to  be  2.5  g.  The  acceleration  was 
limited  to  this  level  by  the  subjects'  discomfort  and  the  bradycardia  noted  in 
thee lectrocardiogram.  At  3  g  in  addition  to  marked  discomfort,  conjunctival 
hemorrhage  and  cardiac  asystoles  were  noted.  When  the  subject  in  the  upright 
position  was  protected  by  means  of  counter-pressure  about  the  heaid  and  neck, 
the  tolerance  to  negative  acceleration  was  increased  to  5  g.  The  tolerance  limit 
for  negative  acceleration  was  found  to  be  4  g  in  the  negative  g  aspect  of  the 
USAF  prone  position  bed.  (Author) 
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Sieker,  H.  0.  1961  EFFECT  OF  ACCELERATION  ON  THE  HEART.  (In  Gauer,  0.  H. 

and  G.  D.  Zuidema,  eds.  .  Gravitational  Stress  in  Aerospace  Medicine ) . 
(Boston:  Little,  Brown,  and  Co.,  1961).  Pp.  52-60 
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Siffre,  M.  1951  TRAUMATISMES  ET  PARACHUTAGES  (TRAUMATISM  AND  PARACHUTE 
JUMPING) 

Revue  du  Corps  de  Sante  Militaire.  Paris  7:121-130,  1951 
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Sifuentes,  S.  S.  1958  SEAT  BACK- PASSENGER- IMP.ACT  ABSORPTION  CHARACTERISTICS 
DEVELOPMENTAL  TEST  MODEL  22.  (Coavair,  San  Diego,  Calif.)  Kept.  #SL58-177, 
16  June  1958 


StlUvaerts,  C.  1935  NOTES  SUR  LA  PATHDLOGIE  SPECIALE  DE  L'AVIATEUR  (Notes 
on  Diseases  Peculiar  to  the  Aviator) 

Mem.  Acad.  Med.  Belg.  (Brussels)  25(4):  1-95 
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Silliphant,  W.  M.  &  V.  A.  Stcmbridge  1958  AVIATION  PATHOLOGY:  THE  ROLE 
OF  THE  PATHOLOGIST  IN  AIRCRAFT  ACCIDENT  FATALITIES.  U.S.  Armed  Forces 
Med.  J.  9:207-233,  February  1958. 


4,621 

Silverman,  A.J.,  et  al.  PSYCHOPHYSIOLOGIC  CORRELATES  OF  VASCULAR  RESPONSES. 

I.  AFFECT,  RESPONSE  TO  THE  HUMAN  CENTRIFUGE  AND  CATECiiOL  AMINE  LEVELS. 
(Wright  Air  Development  Ctr.',  Wright -Pat terson  AFB,  Ohio) 

SUMMARY:  Inter  and  intra- individual  variations  in  G-tolcrance  have  long  been  an 
enigma.  Since  black-out  represents  the  point  of  cardiovascular  decompensation 
where  there  is  insufficient  blood  pressure  to  perfuse  the  retina,  the  human 
centrifuge  is  an  excellent  way  to  study  response  variations  to  massive  hypoten¬ 
sive  stresses.  From  anecdotal  evidence,  and  previous  work  suggesting  relation¬ 
ship  of  blood  pressure  responses,  and  differential  catechol  amine  release  in 
association  with  specific  affects  (anger  and  anxiety),  it  was  postulated  that 
the  same  re  la :  ionships  might  account  for  differences  in  G-tolerance.  Black-out 
levels  on  six  subjects  were  thus  obtained  and  urinary  bioassays  done  for  adrena¬ 
line  and  nora  irenaline;  while  a  focused  psychiatric  interview  determined  the  pre 
sence  and  intensity  of  anxiety  and  agression.  Results  indicated  that  during  the 
control  perioJ,  adrenaline  was  highest  in  the  low  G  group,  and  noradrenaline 
highest  in  thi;  high  G  group.  Both  catechol  amines  increased  during  the  stress 
period,  as  ex;jected,  but  the  above  relationships  held.  Noradrenaline  increased 
progressively  in  higher  G  subjects.  Low  G  subjects  revealed  prominent  anxiety. 
Middle  G  subjects  showed  moderate  anxiety  and  agression.  In  further  experiments 

when  there  was  a  shift  in  affect,  G-tolerance  also  changed  in  the  predicted 
direction.  (DACO) 
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Silverman,  A.  J.,  S.  I.  Cohen,  G.  D.  Zuidema,  and  C.  S.  Lazar  1957  PRE¬ 
DICTION  OF  PHYSIOLOGIC  STRESS  TOLERANCE  BY  PROJECTIVE  TESTS.  THE  FOCUSED 
THEMATIC  TEST.  J.  Project.  Techn.  21:189-193. 
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-  1,397 


Silverman,  A.  J.,  S.  I.  Cohen,  &  G.  D.  Zuidema  1957  PSYCHOPHYSIOLOGIC  INVESTI¬ 
GATIONS  IN  CARDIOVASCULAR  STRESS.  Amer.  J.  Psvchlatrv'll3C8): 691-693 

SUMMARY:  Anecdetal  material  led  us  to  the  observation  that  subject  s  variation  in 
blackout  level  seemed  correlated  with  their  affect  state,  and  that  psychological 
differences  appeared  to  exist  between  low  "g"  and  high  "g”  tolerance  subject?. 

It  seemed  most  likely  that  these  variations  were  ultimately  due  to  different 
degrees  of  efficiency  of  the  compensatory  blood  pressure  response  to  the  cardio- 
Vasciular  stress.  -  -  -  The  decision  was  made  to  study  aggression  and  its  handling 
rather  than  the  entire  personality.  It  soon  became  apparent  that  high  "g"  subject 
seemed  more  outgoing  and  aggressive  than  low  "g'*  subjects. 

In  preliminary  testing  13  protocols  were  prepared,  consisting  of  6  low  "g"  and  7 
high  "g"  subjects  previously  tested  on  the  centrifuge.  These  protocols  were 
presented  independently  to  2  clinical  psychologists  who  -  -  -  properly  placed 
12/13  of  the  subjects.  In  addition,  33  further  subjects  were  tested.  The  authors 
attempted  to  place  these  subjects  in  their  appropriate  "g"  tolerance  categories 
on  the  basis  of  the  projective  test.  Using  the  criteria  on  a  6  point  scale,  a 
numerical  score  was  obtained.  Figure  I  illustrates  that  the  subjects  were  placed 
in  their  appropriate  categories  with  a  high  degree  of  success. 

In  most  instances  the  test  was  not  administered  on  the  same  day  as  the  centrifuge 
ride.  Thus,  what  was  being  assessed  by  the  projective  test  was  the  usual  way 
the  subject  handled  or  expressed  aggression.  Wli^n  the  test  is  given  close  to  the 
time  of  the  actual  centrifuge  stress,  it  is  assessing  the  subject's  affective 
•State,  at  the  appropriate  time,  and  its  accuracy  in  predicting  "black-out” 
levels  increases. 

Double-blind  cross  validation  studies  now  under  way  are  taking  this  into  account 
and  suggest  that  the  9271  accuracy  of  prediction  will  be  maintained.  (DACO) 
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Silverman,  A.  J.,  S.  I.  Cohen,  &G.  D.  Zuidema  1957  PSYCHOSOMATIC  FACTORS 
IN  "BLACKOUT”  (Wright  Air  Development  Center,  Wright -Patterson  AFB,  Ohio) 
WADC  TR 

See  also  J.  Nervous  &  Mental  Disease  125(l):b4-68  (F) 

NOTE:  Reel  7,  Flash  7,  Item  54 


SUMMARY:  1)  On  the  basis  of  observation  of  behavior  and  interviews,  a 

psychosomatic  factor  appeared  to  be  identified  in  tolerance  to  G-forces. 

2)  Aggressive  feelings  appeared  related  to  increased  tolerance,  while  anxiety 
was  associated  with  lower  black-out  levels.  3)  The  possible  relationship  of 
these  affects  to  adrenaline  noradrenaline  levels  and  hence  to  C-tolerance  is 
discussed.  (AUTHOR) 


1,398 
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Silverman,  A.  J.,  S.  I.  Cohen,  &  G.  D.  Zuldema  1957  PSYCHOSOMATIC  FACTORS  IN 
"BLACKOUT"  J.  Nervous  &  Mental  Diseare  125(1): 64-68 
NOTE:  Reel  7,  Flash  7,  Item  54 

See  al,so  (Wright  Air  Development  Ctr.,  Wrlght-Patterson  AFB,  Ohio)  WADC  TR 


SUMMARY:  1)  On  the  basis  of  observation  of  behavior  and  interviews,  a  psychoso¬ 

matic  factor  appeared  to  be  identified  in  tolerance  to  G-forces.  2)  Aggressive 
feelings  appeared  related  to  increased  tolerance,  while  anxiety  was  associated 
with  lower  black-out  levels.  3)  The  possible  relationship  of  these  affects  to 
adrenaline  noradrenaline  levels  and  hence  to  G-tolerance  is  discussed.  (AUTHOR) 
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Silverman,  A.J.,  S.I.  Cohen,  G.D.  Zuidema  &  L.L.  Vickery  1958  PSYCHOLOGIC 
BIOLECTRIC  ASSESSMENT  OF  G-SUIT  PROTECTION.  (USAF ,  Wright  Air  Dev.  Div.  , 
Wright-Patterson  AFB,  Ohio)  WADC  TN  56-400,  ASTIA  AD  97278. 

NOTE;  CARI  P&S  2.15 


ABSTRACT;  Performance  of  a  psychomotor  task  and  arousal  as  measured  by  GSR 
were  assessed  on  six  subjects  who  were  centrifuged  at  3  g  for  ten  rides,  while 
protected  and  again  while  unprotected  by  an  anti-g  suit.  Results  suggested 
less  arousal  a:'.4  better  sustained  performance  when  protected  by  the  suit. 
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Silverman,  A.J.,  S.I.  Cohen,  and  B.  Shmavonlan  1959  SELECTION  TECHNIQUES  FOR 
SPACE  CREWS  (Duke  U,  School  of  Medicine,  Durham,  N.C.)  Contract  AF  49(638) 
354);  AFOSR  TN  59-145,  29  Mar  1961,  ASTIA  AD-253  128 

ABSTRACT:  Accurate  selection  techniques  depend  in  part  upon  accurate  identifi¬ 
cation  of  the  presumptive  stresses.  The  impact  upon  each  individual  of  these 
various  forces  varies  considerable  depen<^ing  upon  the  meaning  these  stresses 
have  for  him,  due  to  personality  differences  and  variations  in  the  psycho- 
physiological  state  of  the  moment.  Thus,  crew  selection  will  involve  such 
problems  as:  (a)  Determination  of  the  personality  types  most  suited  to  the 
mission  in  general,  as  well  as  the  specific  jobs  they  would  be  expected  to 
carry  out.  (b)  The  motivations  and  other  psychological  characteristics  such 
as  judgement,  which  might  be  expected  to  lead  to  the  highest  performance 
capability  of  the  individuals.  (c)  The  conscious  and  unconscious  attitudes 
which  might  be  detrimental  to  individual  and  group  functioning  and  methods  to 
avoid  these  attitudes  from  occurring  or  interfering  with  the  person's  functional 
aapacity,  (d)  A  delineation  of  the  specific  psychophys iological  respons it ivity 
to  various  aspects  of  the  mission,  determined  in  part  by  (a),  (b),  and  (c). 
Psychological  test  techniques  have  been  able  to  discriminate  high  and  low 
resistance  to  g  forces,  as  well  as  high  and  low  cardiac  output  subjects,  and 
_ *^iScriminat  ion  of  ulcer  and  non-ulccr  patients. 


-  1,399  - 
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Silverman,  A.J.,  S.l.  Cohen  &  B.  Shmavonian  IQSO 

FOR  SPACE  CREWS.  (Paper  Reeional  r!L  SELECTION  TECHNIQUES 

ASTIA  AD-253  128  ’  fla-) 
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Sllvette.  H.  &  S.W.  Britton  1948 
Mj.1-  Physiol.  155:195-202  , 


accelerator?  EFFECTS  ON  RENAL 
Nov.  1948. 


FUNCTION 
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Silvette,  H.  &  S.W.  Britton 
J.  Aviatiop  Med .  19:297, 


1948 

Aug. 


SLIDE  RULE  FOR  DETERMINATION  OF 
i  94o . 


"G" 
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Siramonds,  W.  J.  1943 
Med.  J,  Ausc.  2:  127 


problems  of  ACCELERATION 
129,  1943. 
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^''"'’^{M^rAND  Sen  ASSEMBLIES  FOR  USE  WITH 

ASTIA  ATI  87407  Technical  Report  6037,  Sept.  1950. 


equipment  was  tested  by  usin^  hn.h  i •  t  «ere  studied.  The 

•  Irplanes  flying  ,,  speeds  up  tp  W  Zh  “T'" 

-Oddi  heads  using  an  aUitude  cha™ier  to'p7*cJ  ZVZllZ 
"Ph.  It  was  detemined  that  a  modified  p.?  I  5'  500 

Plus  a  visnt  mechanism  wIU  fe™!'  on  the t'ac^'a: 


-  1,400 
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Simon,  A.W.  1954  THE  CALCULATION  OF  THE  VELOCITY  AND  THE  ACCELERATION  OF 
THE  ROCKET  SLED  FRCW  THE  TIME-SPACE  DATA  BY  THE  METHOD  OF  LEAST-SQUARES 
POLYNOMINALS .  (Air  Force  Missile  Development  Center, Ho  Homan  AFB,,New  Mex.) 
Kept.  No.  AFMDC  TN-59-5,  April  1959.  ASTIA  211  524. 

ABSTRACT:  A  method  of  calculating  the  velocity  and  acceleration  of  the  center 
of  gravity  of  the  rocket  sled  from  measured  time  vs  distance  travelled  on  the 
Holloman  track  is  presented.  The  least-squares  method  is  used  to  reduce  the 
residual  errors  in  measurement  and  to  provide  a  most  probable  solution.  >  (Author) 
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Simon,  A.W.  1962  A  THEORETICAL  STJDY  OF  THE  EFFECT  OF  ACCELERATION 
AND  DECELERATION  ON  THE  HUMAN  BODY. 

(Air  Force  Office  of  Scientific  Research,  Holloman  AFB,  New  Mex.) 
Working  Paper  DRA-62-4,  July  1962. 
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Simon.  G.  B.  1959  MEASURING  INTELLECTUAL  ABILITY  IN  MAN  UNDER  HIGH  ACCELERA¬ 
TION.  In  Proceedings  of  the  Pilot  Clinic  on  the  Instrumentation  Requirements 
for  Human  Comfort  and  Survival  in  Space  Flight.  26-27  Oct.  1959,  Fier,  New 
York  Pp.  106-116 
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Simon,  G.  3.  1961  THE  SIMULATOR  AS  A  HUMAN  FACTORS  RESEARCH  TOOL  FOR 

MANNED  SPACE  FLIGHT. 

(Institute  of  the  Aerospace  Sciences,  New  York,  N.  Y.  ) 

Paper  61  196  1890,  June  1961 

ABSTRACT;  This  paper  discusses  the  Simulator  as  a  human  factors  research 
tool  for  manned  sp.ice  flight.  Some  of  the  research  that  needs  to  be  done 
with  man  in  a  simulation  facility  is  indicated  and  the  need  for  such  research 
is  clarified.  Some  of  the  characteristics  of  the  simulation  facility  are 
described  with  a  discussion  of  state-of- the-  art  limitations. 


-  1,401  - 
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Simons,  A.K.  1951  TRACTOR  RIDE  RESEARCH 

Paper:  Society  of  Auto.  Engineers  National  Tractor  Meeting,  10-13  Sept.  1951 
S.A.E.  Preprint  653 

See  also:  Society  of  Automobile  Engineers  Transactions.  April  1952, 

Pp.  357-364 


ABSTRACT:  It  cannot  be  over  emphasized  that  the  job  the  tractor  must  do,  the 
position  of  the  seat  on  the  tractor,  and  the  posture  of  the  body  in  the  seat 
will  all  affect  tractor  seat  suspension  design.  One  scientific  approach  to  the 
problem  is  to  (1)  record  the  absolute  tractor  motion  in  all  3  directions 
simultaneously  while  the  field  operation  is  in  progress,  (2)  subsequently 
analyze  those  records  in  the  light  of  human  tolerances  and  (3)  design  the  seat 
suspension  to  isolate  against  the  objectionable  part  of  this  motion.  The  use 
of  such  electronic  equipment  opens  up  new  fields  of  investigation  to  the  suspen¬ 
sion  engineer  and  the  medical  profession  to  determine  physical  and  human  responses 
to  all  conditions  of  motion.  The  challenge  is  to  the  seating  engineer  to  try 
to  devise  a  seat  suspension  that  will  do  as  good  a  job  in  isolating  vibration 
and  supporting  his  body  as  do  his  own  legs  without  that  unfortunate  adjunct  of 
becoming  fatigued. 
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Simons,  A.K.  1952  TRACTOR  RIDE  RESEARCH. 

SAE  Transactions .  6:357-364 


ACSTRACT:  The  results  of  these  studies  revealed:  a)  the  test  course  ride 
typified  plowing  and  discing  .operations ,  b)  the  predominance  of  all  motion 
was  near  the  natural  frequency  of  the  tractor  in  the  vertical  and  transverse 
directions,  c)  the  accelerations  were  consistantly  beyond  Jacklir.'s  disturb¬ 
ing  comfort  level  in  the  vertical  and  transverse  directions  and  occasionally 
in  the  longitudinal  direction,  d)  the  need  for  reducing  transverse  and  verti¬ 
cal  vibrations  appeared  to  be  mutually  desirable. 
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Simons,  A.K. '  A.O.  Radke  &  W.C.  Oswald  1956  A  STUDY  OF  "TRUCK  RIDE" 
CHARACTERISTICS  OF  STANDARD  CUSHION  VS.  SUSPENSION  TYPE  SEATS  IN 
MILITARY  VEHICLES 

(Detroit  Arsenal  and  Aberdeen  Proving  Ground)  Contract  No.  DA-1 1-022-ORD-1999 ; 
ORD  Project  TTl-696;  DA  Project  5T7201001;  Sub-Directive  60405330-11-80802. 
Rept.  No.  118,  16  March  1956. 


ABSTRACT:  The  purpose  of  this  study  was  to  electronically  record  and  compare 
the  "truck  ride"  (1-8  cps)  felt  by  the  truck  driver  in  a  standard  seat  cushion 
assembly  and  suspension  seats  installed  in  a  rubber-tired  military  truck  and 
driven  over  permanent  test  courses  at  the  Aberdeen  Proving  Ground. 


1,402 


Truck  acceleration  levels  in  the  vertical,  transverse  and  longitudinal 
directions  were  found  to  exceed  the  "intolerable"  and  "uncomfortable"  limits 
suggested  by  vibration  table  studies  in  Europe  and  the  U.S.A.  The  standard 
driver's  cushion  seat  amplified  vertical  basic  truck  motions  (1^-6  cps),  trans¬ 
mitting  an  average  of  1247.  of  the  vehicle  vibration  intensity  to  the  driver's 
belt  on  the  Belgian  block  and  staggered  bump  courses.  The  assistant  driver's 
seat  averaged  139Z  transmission.  The  suspension  seats  attenuated  the  basic 
truck  motions  (1^-6  cps)  to  the  extent  of  transmitting  an  average  of  807.  of  the 
truck  vibration  intensity  to  the  driver's  belt  for  suspension  A  (697o  for  suspen¬ 
sion  il)',  over  t!ic  same  test  courses.  These  field  test  results  correlate  with 
per for;.'..*nces  determined  in  laboratory  vibration  table  studies  of  nan  on  the 
standi.rd  and  suspension  type  seats.  This  correlation  is  important  because 
la'Doracory  vibration  table  studies  are  easier  to  make  and  are  subject  to  greater 
experimental  controls.  .  , 

Lidioratory  vibration  studies  on  man  in  a  rigid  seat  were  made  <'h-6  cps) 
which  show  the  different  responses  of  man's  head,  neck  and  belt  and  the  gross 
effects  of  variation  in  muscle  tension. 

Some  theories  are  presented  on  man's  expenditure  of  energy  in  holding  onto 
steering  wheel  and  pushing  into  back  cushion  to  reduce  the  amplifying  effect 
of  conventional  cu.shions.  The  serious  lack  of  data  throughout  the  world  on 
man's  short  and  long  term  reaction  to  vibrations  in  the  1-8  cps  range  is 
emphasized. 
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Simons,  D.G.  1949  USE  OF  V-2  ROCKET  TO  COXXTiY  PRIMATE  TO  UPPER  ATMOSPHERE. 

(Air  Material  Command,  Wright -Patterson  AFB,  Ohio)  Rept .  Mo.  TR-5821. 

May  1949. 

A1.-STR.'.CT ;  The  report  describes  the  techniques  and  devices  developed  to  protect 
a  r.onaey  during  flight  in  the  nose-section  of  a  V-2  rocket.  Results  oivtained 
from  2  separate  flights  are  discussed.  Each  time  the  properly  supported  animal 
(rnosus  monkey)  was  enclosed  in  a  pressurized  capsule  containing  a  24-hr  oxygen 
supply  and  apparatus  for  carbon  dioxide  and  water  vapor  absorption.  Also,  pro¬ 
visions  for  recording  respiration  and  the  electrocardiogram  on  a  Cook  recorder 
during  t  iio  flight  were '  inc  luded .  The  experiments  are  referred  to  as  Project 
Aiv>ert  I-  included  in  Blossom  III  fired  on  June  11,  1948,  and  Project  Albert  II- 
included  in  Blossom  IV3,  fired  on  6/14/49.  After  installation  of  Albert  I,  9  lbs 
anaesthetized,  indication  of  neither  heart  action  nor  respiration  could  be  oo- 
tained,  due  either  to  death  of  the  monkey  or  to  failure  of  the  c lectrotardiogra- 
phic  apparatus.  The  rocket  attained  37  miles  altitude,  and  separation  of  the 
nose  occurred  as  scheduled,  but  the  parachute  system  failed,  causing  destruction 
upon  impact.  Albert  II,  6i;  lbs.,  also  anaesthetized,  reached  85  miles  altitude, 
but  again  parachute  failure  killed  the  animal  upon  impact.  However,  the  animal 
was  still  alive  and  apparently  well  throughout  the  340  secs,  flight.  Barring 
parachute  fa ilure,  anijMLjre_covery  was— co ns  ide red-l-ike  1  y. — Du r tng^rO  ro '  1:5  s ecs^ 

^  .,ccv'.  1,  r.u  iup.  .It  5.5  G,  the  per-,  .r.utc  decreases  in  i'.cari  rati^  .i.:d 
respi  r.ii  :(>n  were  IvO  to  110  and  90  to  aO,  respectively.  Tae  free-fall 
condiiion,  Insti;..;  several  minutes,  was  cnaracter ized  by  gr.idual  decrease 
in  pul.sc  rate  iriim  190  to  180  and  respiratory  rate  from  65  to  60,'  suggest¬ 
ing  a  calr.ing  effect  of  a  gravity-free  environment  rather  than  cardio-accel- 
eration,  as  anticipated. 

/ 

/ 
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Simons,  D.  G.  &  J.  P.  Henry  May  1950  ELECTROENCEPHALOGRAPHIC  CHANGES  OCCURRING 
DURING  NEGATIVE  ACCELERATION.  HEADWARD  CENTRIFUGAL  FORCE, 

(  AMC,  Wrighc-Patterson  AFB,  Ohio)  AF-TR-5966,  May. 1950  ASTIA  AD-76873 

ABSTRACT:  Three  rabbits  were  subjected  to  negative  acceleration  in  experiments 
similar  to  those  conducted  in  this  laboratory  by  Gamble,  et  al.,  J.  Appl. 
Physiol.  2:133,  1949.  It  was  proved  that  the  abnormal  brain  waves  reported  by 
those  authors  were  not  respiratory  aitefacts.  They  only  developed  after 
accelerations  sufficiently  severe  to  cause  is<;hemic  cerebral  hypoxia  secondary 
to  disturbance  of  the  card io-vascular  system.  The  experiments  thus  confirmed 
the  theory  that  cerebral  dysfunction  occurring  during  negative  acceleration 
may  be  due  to  disturbance  of  the  cardiovascular  system. 
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C.  1953  AREAS  OR  CrK.-^.'Rr  SPACE  ,'KDIC/VL  RES.EARCH 
In  Alpcrin,  M.  ,  M.  Stern,  &  !1.  Woo.ster,  cd.s .  Vist-i-s  in  Astronautics: 
Proco(.'(!inus  of  tlio  First  Annual  Al'OSR  As  t  ron.iu  t  i  c  s  S'-'mnosium  (New  York: 
Pergamon  Press,  1958)  pp.  299-303,  Parc  6,  Human  Factors 


ABSTRACT:  Effects  of  heavy-ray  particles,  the  design  of  sealed  cabins,  the 

effoi'ts  of  weightlessness,  and  the  problems  of  reentry  into  the  atmosphere  are 
bricily  discussed. 
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Simons,  D.G.  1958  SPACE  MEDICINE  -  THE  HL^tAl^'  BODY  IN  SPACE. 

In  Ten  Steps  Into  Space.  The  Franklin  Institute,  Philadelphia,  Pa., 
Monograph  No.  6,  pp.  161-178,  Dec.  1958. 
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Simons,  J.C.  &  M.S.  Gardner  1963  WEIGHTLESS  MAN:  A  SURVEY  OF  SENSATIONS 
/u\’D  PERFORMA.\CE  WHILE  FREE-FLOATING. 

(6570th  Aerospace  Medical  Research  Labs.,  Aerospace  Medical  Division,  AFSC , 
Wright-Pat terson  AFB,  Ohio)  Report  No,  AMRL-TDR-62-1 1- ,  March  ISPd. 

ASTIA  DDC  410767. 

ABSTRACT:  Ti.e  effect  of  surface-free  behavior  on  work  performance  in  space  has 

been  invest  i,;ated  to  detenr.ine  what  techniques  shc'uld  be  developed  Co  aid  the 
orbital  workers.  While  they  performed  gross  m.otor  activities  under  weightless 
conditions,  subjects  reported  their  sensory  and  performance  experiences  during 
Keplerian  parabalas  in  a  C-131  B  aircraft  in  both  lighted  and  dark  cabin  condi¬ 
tions.  Their  experiences  were  categorized  into  sensation  influences  upon  orien¬ 
tation  and  body  motion  influences  upon  body  attitude  and  position  control.  Unique 


exariplc.s  of  shorC-terr.  weij;htless  behaviors  -■-■rc-  iounc)  aiui  tia-ir  t  c  =;  ,u 
ly  oisf.jssed.  Potential  applications  of  these  welKhtiess  respo:,M.'s  tr-  h.ir;'- arc 
development  and  to  crew  training  and  selection  are  di  5Cu-,r.ccJ ,  are!  sign!  f  i  c.r/it 
areas  for  future  research  arc  proposed. 
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Si-.i'--,on.  J.  D.  1941.  MEDICINE  OF  FLYING  J.’Roy.  N'av.  Med.  £orv.  27; 
249-25S. 
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Singer,  E.  and  G.J.  Peters 
TRACKING  SYSTEM 
(ITT  Federal  Laboratories, 
Force  Base,  Florida) 


1961  SYSTEMS  ANALYSIS  OF  A  UUl^’CH  PRASE  PRECISION 

Air  Foifce  Missile  Test  Center  (ARDCO,  Patrick  Air 
(LAPTAR)  Contract  No.  AF  08(606) -4008  ASTIA  AD  25410 


ABSTRr\CT:  The  preliminary  design  of  a  multistati'c  radar  system  called  ly^PTAR 

which  will  perform  high  accuracy  measurements  of  missile  position,  velocity, 
and  acceleration  from  launch  to  20,000  ft.  is  presented.  Factor.s  leading  to 
the  proposed  design,  a  description  of  the  system,  and  an  analysis  of  system 
performance  are  included. 

Consideration  of  possible  geometries  and  radar  site  locations  led  to  the' 
selection  of  an  ellipsoidal  or  range-sum  measurement  system  with  three  fixed 
receiver  stations  situated  near  the  boundaries  of  Cape  Canaveral,  and  a  mobile 
transmitter-receiver  near  the  launch  pad.  Accuracy  requirements  called  for 
use  of  phase  coherent  techniques  and  a  cooperative  missile-borne  beacon.  TliC 
beacon  transponds  an  X-band  carrier  with  three  modulation  frequencies  to  prx-vide 
unambiguous  velocity  and  range  measurements.  Phase  coherence  is  maintained  with 
a  closed  loop  time  multiplexirg  subsystem. 

The  error  analysis  shows  that  LAPTAR  is  the  most  accurate  radar  system 
yet  devised  within  the  present  state-of-the-art.  Indications  are  that  the 
sy.stim  will  provide  real-time  and  post  analysis'  information  under  all  environment; 
circum.r.  tances ,  independent  of  any  outside  system,  and  that  under  most  conditions 
the  l;ey  accuracy  speci'^ication  will  be  met. 
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Singer,  S.  F.  1960  SYMPOSIUM ,  ON  SPACE  MEDICINT:.  USAF  School  of  Aviation 
Medicine,  (Brooks  AF  Base,  Texas)  Jan.  1960. 


Sinnartori,  K.C.  i.  V.S.  Ur>-.'  1'*':?  i  !  '  I  j  . 

I^\IU)R^\Tv)KY  i'l  1. 1 C A  I  A '  Ns  , 

{U.S.  Naval  Air  Tn' vc  1  opru  r  L  .  1  li’ , 


OF  AVlATlOr.  MiT/lCAi;  AOCELE'-AT ION 
.’a.)  NArx:->'A.-b21l  Sfpt,  27,  1962 


ABSTRACT:  A  i  n  1  i  op  r  a  phy  with  ab.srraLts  and  indicts  is  prtstnttd  vnich  covers 
all  of  tnc  publislufd  work  of  the  Avi.ition  l-'adical  Acceleration  Labor,itory  during 
its  first  decade,  1950-1')60.  'i'l'.e  primarv  faciiit/  at  this  laboratory  is  the' 

50-foot  radius  huran  centrifige  with  its  ginba 1 -mounted  gondola  This  device 
is  capable  of  produc ing  acceleration  levels  up  to  ^OG  and  with  computer  control 
can  realistically  s imu 1  a te  f 1 igh t  profiles  of  air'and  space  vehicles.  The  subject 
matter  covered  by  the  publications  includes  aviation  and  space  medicine,  the 
effects  of  acceleration  on  the  animal  and  human  organism,  hunvan  performance 
under  acceleration  stress,  dynamic  stimulation  of  aircraft  and  space  vehicles, 
biochemistry,  physiology,  psychology,  and  engineering.  Included  are  formal 
reports,  progress  reports  and  articles  which  appeared  in  the  open  literature. 

Tl'.e  material  is,  coded  and  grouped  under  subject  headings  and  indexed  by  author, 
title  and  report  number  or  journal  citation.  ASTIA  numbers  are  given  for  all 
reports  available  under  that  system. 
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Sipple,  W.C.,  C.H.  Fugitt,  W.B.  Wentz  fiiC.F.  Cell  1954  DEVELOPMENT  OF 

SCINTILLATION  COUITTING  TECHNIQUES  FOR  USE  IN  ACCELERATION  STRESS  STUDIES . 
(Naval  Air  Development  Ctr.,  Jolaisville,  Pa.)  NADC-KA-5411 
30  JOly  1954.  ASTIA  AD  39  396 

ABSTRACT:  A  description  is  made  of  the  special  laboratory  facilities  and 
instrumentation  programs  which  were  evolved  for  the  satisfactory  utilization 
of  radioisotopes  in  connection  with  studies  peculiar  to  acceleration  physiology., 
A  special  instrumentation  program  has  been  completed  whereby  scintillation  count¬ 
ing  of  weak  gamma  emitters  ^  s itu  is  now  possible  on  subjects  during  their  ex¬ 
posure  to  acceleration  stress  on  the  human  centrifuge. 
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Sipple,  W.  C.,  6  B.  D.  Polls  1959  A  PHYSIOLOGICAL  END  POINT  FOR  THE  STUDY  OF 
THE  T0LER.UNCE  OF  SMALL  MAM>ALS  TO  HIGH  ACCELERATION  STRESS.  (Naval  Air 
Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5906 ;  ASTIA  AD-226  560;  17  June 
1959 


ABSTRACT:  By  means  of  a  tran.>l.‘>tor  amplifier  mounted  before  the  slip  rings  oi  an 

animal  cent  ri  fuge  it „was  poss.iMe_Jo  jibtain  recordings  of  the  EKG  of  rats  under _ 

acreleration  stress.  With  this  information  a  physiological  end  point  for  the 
tolerance  of  the  rat  to  20G  (positive  acceleration)  was  defined  as  the  tim.e  to 
reduce  the  heart  rate  of  the  animal  from  an  initial  state  ranging  from,  seven  to 
nine  beats  per  second  to  a  final  moribund  state  of  2  beats  per  second.  The 
instrumentation  and  techniques  employed  permit  the  option  of  recovering  the  animal 
alive  after  approaching  the  limit  of  tolerance  to  acceleration.  (AUTHOR^ 


Sipple,  W.  C.,  L  B.  D.  Polis  1961  Tll£  ElF.CTKOCAP.DIOG?ui-M  AS  Mi  INDICATOR  OF 
AlXELERATION  STRESS.  IRE  rra’\;  .  on  Bio-Medical  Elecrrmics  .  BME-8  ( 3 ) ;  1  b9 - 
191 ,  July  1961  , 

ABSTRACT;  By  means  of  a  transistcr  amplifier  mounted  before  the  slip  rings  of  an 
anini.il  centrifuge  it  was  possible  to  obtain  recordings  of  the  electrocardiogram 
of  rats  under  acceleration  stress.  With  this  information,  a  physiological  end 
point  for  the  tolerance  of  the  rat  to  20  g  (positive  acceleration)  was  defined 
as  the  time  to  reduce  the  heart  rate  of  the  animal  from  an  initial  state  ranging 
from  seven  to  nine  beats  per  second  to  a  final  nuiribund  state  of  2  beats  per 
second.  The  instrumentation  and  techniques  employed  permit  the  option  of  recover 
ing  the  animal  alive  after  approaching  the  limit  of  tolerance  to  acceleration. 
(AUTHORS ) 
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Sipple,  W.  C.  et  al  1961  MINIATURIZED  PHYSIOLOGICAL  TELEMETRY  SYSTEMS 
Aerospace  Medicine  32(3): 247,  March  1961. 


ABSTRNCT;  Two  types  of  miniaturized  systems  for  telemetry  of  physiological 
signals  liave  been  developed,  permitting  acquisition  of  data  ^rom  subjects 
unencumbered  by  wiring  to  recording  equipment.  In  both  s-  terns  the  trans¬ 
mitters  are  worn  by  the  subject  in  a  helmet  or  pocket  package,  with  the  receiver* 
and  recording  equipment  being  located  remotely.  The  first  system  is  for 
short  range  applications,  with  advantages  of  small  size  and  weight.  In 
the  second  system  the  desired  signals  are  converted  to  frequency  modulated 
subcarriers,  multiplexed  and  fed  to  a  long  range  F.M.  transmitter,  requiring 
discrimination  at  the  recording  station.  Each  of  the  two  systems  has  its 
particular  advantages  determined  by  the  conditions  of  use  and  number  of 
channels  of  information  required. 
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Sipple,  W.C.,  &  B.D.  Polis  1961  A  PHYSIOLOGICAL  ENT)  POINT  FOR  THE  STUDY  OF 
TliE  TOLERANCE  OF  SMALL  MAMMALS  TO  HIGH  ACCELER/MION  STRESS,  USING  A  TRAN¬ 
SISTORIZED  AMPLIFIER  FOR  THE  ME.ASUREMENT  OF  THE  ELECTROCARDIOGRAM. 

I.R.E.  Trans.  Med.  Elect . .  BME-8,  No.  3:  189-191,  July  1961. 

ABSTRACT:  Borneans  of  a  transistor  amplifier  mounted  before  the  slip  rings  of 

an  animal  centrifuge,  it  was  possible  to  obtain  recordings  of  the  "ERG"  of  rats 
under  acceleration  stress.  With-  this  information,  a  physiological  end  point  for 
the  tolerance  of  the  rat  to  20  G  (positive  acceleration)  was  defined  as  the  time 
to  reduce  the  heart  rate  of  the  animal  fronr^ir  init ial  state  ranging  from  seven 
to  nine  beats  per  second  to  a  final  moribund  state  of  2  beats  per  second.  The 
instrumentation  and  techniques  employed  permit  the  option  of  recovering  the 
animal  alive  after  approaching  the  limit  of  tolerance  to  acceleration. 
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c:;  i:;E  aT  £'J<ly 

i  I  ■  0  r  i  V  -.1  'i  ;  '  r  )':  ) 


■AESTR,\CT  Ttu'  .iiiCi-.or  dcscri'r.s  c>;;-ri-.-.r  .'d  cc.,  div -.or a:.'!  .id’.li  rice, 

rnts,  i  t  s ,  c.it-,.  do ’s  ,  and  giiiii  i  -i  ■  to  ii-tof.  ino  ti.oir  tol..rdrcc  to  I'ldial 

accc  Icrai  ior. .  Results  of  these  <‘X,<  rwi;  '  •  ■uod  thut  i-rr.iture  r.ice,  rats, 
rahdits,  kittens,  and  puppies  possess  ton  ;d‘.rj...>  ereatLr  resistance  to  raiiial 
acGc  Ic  r.at  ion  tiian  adult  aninials..  Gu;n>a  ;  are  iru’rc  devt'lopcd  at  uirth  than 
other  animals  and,  therefore  manifest'  aln.'ist  the  .same  resistance  to  radial 
acceleration  .is  ^dult  guinea  pigs. 

It  appears  that  the  iiureascd  resistance  oi  i  .  w.A>rh  ar.ir,als  to  radial  acceleration 
is  linked  with  decreased  reactivity  of  their  organism.s  .  The  mechanisms  associated 
with  decreased  reactivity  require  further  study.  (C/iRI) 


Sirotinin,  N,  N.  !'*■  .  loFRCT  (f  ‘--y.  .  ,1.,.  .\i, 

STAi':i;h  OF  o:noc!:;;rMS .  i;--!;  lJ  _ i:.„h 

Tir;  .  y.i  (i'.oscow)  5(j).la  .a.  >■  ■  ,  ;>  ; 


Pisakyon,  N.  11.  1960  BIOLOGICAL  OtiSERVATIOllS  OF  A>’IM.iLS  CAR.RILD  BY  ROdKLib. 

Academy  of  -Sciences  of  the  USSR  lOf  1 1):  15-24 


ABSTRACT;  A  pape:  presented  by  N .  M.  Sisakyan  at  a  conference  of  the  USSR  Academ> 
of  Sciences,  which  reports  the  exper iriental  results  of  biological  observations  of 
anitnals  during  vertical  rocket  flights  to  altitudes  of  up  to  450  km  and  during 
their  safe  return  to  earth. 
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Sisakyan,  N.M.  1'961  BIOLOGY’  A.-'U  COS.'IiC  FLIGKTS 

Dept,  of  Commerce,  Washington,  U.C.  J RRS  Trans,  No.  9469,  June  19,  ’961 
Original  Source:  Pr  i  r  oda  ( N'a  turf  •)  •  (Moscow)  (1):  7-16,  Jan.  1961 


AB3TR.\CT:  S 'viet  accompl  islimon  ts  in  sp.ice  biology  in  terms  of  space  i  lights 

to  date  .jre  suiama r  ized ,  and  the  prohit-., s  to  be  resolved  for  successful  m.inncd 
cosmic  (lights  are  discus.'od.  Vertical  rocket  flights  carrying  .inim.als  to 
450  km  altitude  solved  certain  problems  of  assuring  safety  and  special  recovery 
under  spi'cial  flight  conditions.  The  effects  of  acc  o  1  era  . ,  on  and  deceleration 
were  r.anifestcd  in  the  elevation  of  blood  pressure,  an  increase  in  pulse  frequei.cy 
and  certain  changes  in  the  electrocardiogram;  during  weightlessness  these  changes 
gradually  decreased  and  approached  the  original  level.  After  5  to  6  minutes  or 
at  the  end  of  the  weightless  peried,  the  indices  of  the  main  physiological 
functions  returned  to  the  original  level.  Tlit-  physiological  information  obtained 
by  telemetry  is  still  not  completely  processed,  preliminary  Ja.a  testifies 
that  changes  in  the  phys iologicai  indices  did  not  exceed  changes  obsewed  during 
training. 
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SisaK/an,  N.M.  I9bl  BICLOGIU  I  KOSMICHESKIE  POLETY  (BIOLOGY  AND  SPACE  FLlCifr) 
Priroda  (1):  7-16,  1961 

See  also;  "Soviet  Literature  on  Life  Support  Syst''"'.2",  Air  Iniorrjtion 
Division,  wf ignt-Patterson  AFB,  Ohio.  AID  Report  61-59  April  28,  1961 
ASTIA  AD  256  235 


ABSTIL-.CT:  Soviet  experinents  with  animal-bearing  rockets  show  that  at  heights 
of  73-85  km  and  speeds  of  2,000  km/Kr  or  at  39-46  and  4,100  km/hr  catapulting 
is  the  reliable  emergency  escape  method  and  causes  no  great  functional  distur¬ 
bances  in  the  animal.  It  has  also  been  found  that  3-10  minutes  of  weightlessness 
causes  no  great  functional  lesions  to  the  animals  cardiovascular  or  respiratory 
system.  Experiments  indicate  that  the  body  can  more  easily  withstand  the 
transition  from  acceleration  to  weightlessness  than  the  reverse.  No  changes, 
genetic  or  otherwise,  have  so  far  been  noted  in  the  bacteria  and  phages  contained 
in  Che  second  Soviet  sp-ce  ship.  (CARI) 
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Sisakyan,  M.  M.  1961  BIOLOGICAL  PROBLEMS  OF  SPACE  FLIGHTS.  GENERAL 
MEETING  OF  THE  ACADE.MY  OF  SCIENCES  USSR.  . 

(Abstract  trans.  of  Akademiya  Nauk  SSSR.  Vestnik,  31(6):3I-40,  1961) 
(Office  of  Technical  Services,  Washington,  D.C.)  61-28484 
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Sisakyan,  N.  M.  1961  BIOLOGICHESKIE  PROBLEMY  KOSMICHESKIKH  POLETOV  (BIOLOGI¬ 
CAL  PROBLEMS  OF  SPACE  FLIGHTS)  Vestnik  Ak.idemii  nauk  SSSR  (Moska)  31(6); 
31-40,  June  1961 

German  Translation:  Sowjetwissenschaft ,  Naturvi asenschaft llche  Beitrage 
(Berlin)  1961 ( 12 ): 1243- 1253 ,  Dec.  1961 

ABSTRACT:  The  development  of  space  hio’.igy  m.jy  be  divided  into  five  stages:  (1) 
basic  work  preparatory  to  biological  experiments  with  h igh -a  1 1  i  t nde  rockets,  (2) 
animal  experiments  with  h igh-a 1 t i t ude  r  ekets,  (3)  animal  experiments  on  artifi¬ 
cial  satellites  with  th-2  vital  data  sent  by  way  of  rad  i  ot  e  lemet  ry ,  (4)  biological 
experiments  in  space  ships  with  re-entry  and  landing,  and  (5)  flight  of  man  in 
space .  On  the  basis  of  the  experimental  (onclusions  it  was  safe  to  assnmj  that 
short  space  flights  below  the  radiation  b<!t  under  conditions  similar  to  Sputniks 
II,  III,  IV,  and  V  arc  not  dangerous  to  u  n  with  regard  to  cosmic  radiation. 
Selection  of  Soviet  cosmonauts  was  done-  f  i  <^m  volunteers.  The  training  included 
the  study  of  principles  of  rocket  flight,  space  ship  construction,  special 
probl  >m.s  of  astronomy,  geophysics,  space  biology  erd  medicine,  flight  training, 
re  .a -I  i  i:  g-tif  ma  p  soft  h  -1  and  i  n  g^^rea^T^amd  rrrsT^fncTro”n'  on  aTfcTa  ft  and  radio  con¬ 
trols.  Other  topics  mentioned  are  the  flight  of  Vostok,  problem  areas  of  space 
flight,  envi roiimentu i  extremes  in  space,  and  biological  bases  for  safety  of  space 
flight.  (J.  Aerospace  Medicine  33(8): 1029.  Aug.  1962) 


.  i  . 
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t-.  N.  M.  .  ■  .  ^  ^  a:\  t't'^WlL^  OF  SPACE  BIOLOGY 

'  _  ■  .  I  iii  i  i.:i  i  (USSR)  22(5) :  325-332,  1961 

1  it  a  '  i  jr.s  Ki-s-aarcl.  Services,  New  York,  N.  Y,) 
liii,  23,  1961  JPRS;  12097 

ABSTRACT:  Three  basic  problems  are  discussed:  (1)  the  effect  of  extremal 
factors  nf  cosmic  space  upon  living  earth  organisms;  (2)  the  biological 
bases  for  safeguarding  space  flights  and  life  on  the  planets;  and  the  forms 
and  conditions  of  extra-terrestrial  life. 
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Sisakyan,  N.M.  1961  MAN  AND  SPACE 

Pravda.  27  Mar.  1961.  P.  4,  Cols.  1-3. 


ABSTRACT:  On  the  average  the  dogs  in  flight  required  one  and  one-half  hours 
to  recover  from  stresses  experienced  during  launching,  after  which  tine  their 
pulse  rate,  breathing,  and  blood  returned  to  nearly  prd-flight  levels. 
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Si.s,aky.-in,  N.  1961  MAN  AiND  SPACE. 

Pravda  85(15375);6,  26  March  1961 

(Aero.spacc  Technical  Intelligence  Ctr.,  Wright -Patterson  APB,  Ohio, 

Trans.  No.  M.CL-1149,  27  July  1961)  ASTIA  AD-261  823 

ABSTRACT:  Soviet  science  and  technology  never  ceases  to  amaze  mankind  with  its 

ever  increasing  achievements  in  the  study  of  space.  On  March  25  the  fifth  sputnik 
weighing  an  impressive  4695  kilograms  and  carrying  a  four-legged  cosmonaut  --  the 
dog  Zvezdochka  -*  and  other  biological  specimens,  was  launched  from  the  Soviet 
Union  and  returned  ag.jin,  on  the  sam.e  day,  to  a  pre-selected  landing  site,  hy  a 
command  from  tht  ground. 

The  attention  of  the  entire  world  is  attracted  to  tiie  flights  of  Soviet  space 
ships,  the  outstanding  results  of  our  sc.cntists  when  investigating  outer  space.  ' 
This  Soviet  and  world  interest  is  due  r:.)inly  .to  the  fact  that  each  such  flight 
enriches  .'^cicnce  with  nev  im.porcant  facts  on  the  rules  that  govern  the  influence 
of  space  condition.s  on  living  organism.s,  g-.ves  valuable  information  on  the 
operation  of  the  majltitude  of  com.piex  researen  inst  ru-ient  s ,  automatic  devices 
and  the  equipriLiu  of  the  spaceship.  Wc  are  acquiring  ever  newer  information  on  i 
the  unknown  depths  of  space.  Finally,  we  are  getting  a  clear  concept  of  the 
increa.s  ir.g  power  tif  our  rocket  system.s,  capable  of  sending  increasingly  heavier 
ships  into  space  with  unfailing  accuracy. 

The  recent  .suotes-.e.s  in  sindiiig  and  r-c-^vering  living  org.ini.sm.s  has  yet  anothi,r 
important  l  und,.-,.  nt  a  1  significance.  Wit:',  each  flight  the  mom.ent  approaches  w-un 
man  will  he  a  pi-  .nger  on  the  --';'acesh  ip .  This  will  be  a  new  historic  iandmarx 
in  the  development  of  science. 


-  1.410  - 
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Si.s.ikyjn,  N’ .  1961  Vu'vNI.’ED  SPACE  FLIGHT  PROBLEMS  DESCRIBED 

FoIS,  USSR  &  Ease  Europe,  Ir.  145,  July  23,  1961 

ABSTR/\CT:  Successful  completion  of  a  series  of  experiments  with  satellite  ships 

made  it  possible  to  start  preparing  for  ruin's  flight  into  space.  Results  of 
research  have  shown  that  the  limits  of  endurance  could  be  considerably  expanded, 
provided  one  makes ■ intel 1 igent  use  of  the  organism  itself,  and  even  more  so  of 
the  proper  technical  means.  The  state  of  weightlessness  is  considered  one  of 
the  characteristic  factors, of  space  flight.  Experiments  carried  out  on  animals 
which  were  returned  to  earth  proved  that  their  24-hour  period  in  a  state  of 
weightlessness  had  no  negative  effect  on  their  main  functions.  When  a  very 
careful  analysis  was  carried  out,  some  slight  changes  in  the  activity  of  the 
blood  circulation  apparatus  had  been  discovered.  (CARI) 
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Sisaklan,  N.  M. ,  0.  G.  Gazenko,  &  A.  M.  Genin  •  1961  NEKOTORYE  PROBLEMY  KOSMICH- 
ESKOI  3I0L0GII  (SOME  PROBLEMS  OF  SPACE  BIOLOGY)  Zhurnal  obshchei  biolozii 
(Moskva)  2'2(5);  325-332, 'Sept. -Oct,  1961 

English  Translation;  (Office  of  Techrical  Servi.oSj  U.  S.  Dept.  Commerce) 

U.  S.  Joint  Pub.  Reseaf^'h  Serv.,  Washington,  No.  12097  (CS0:6503-N)  Jan.  23, 
1962 


ABSTRACT:  Tl.e  field  of  space  biology  is  reviewed  in  regard  to  three  basic  pro- 
...C...C.  V  ly  tl'.C  effects  .y-  wXcAeuie  Cviidi  t  i-vyCiS  of  spexee  uu  terrestrial  orgdtilsms, 
(2)  the  biological  bases  for  support  of  space  flights  and  life  on  other  planets, 
and  (3)  extraterrestrial  formis  and  conditions  of  life.  Suggestions  for  partial 
or  complete  regenerative  cycles  in  space  ships  include:  regenerative  cycle  of, 
water  by  physical  or  physico-chemical  methods,  oxygen  regeneration  by  electrolysis 
of  water  or  biochemical  conversions  by  means  of  anaetobic  bacteria,  and  food 
regeneration  by  chemical  synthesis  of  basic  biochemicals  with  subsequent  biosynthe 
si'  ■  more  feasible  method  seems  to  be  utilization  of  photosynthetic  processes 
o^  Llular  algal  suspensions.  Speculations  on  exobiology  discuss  Hypotheses 

fccosphere  of  the  sun,  and  interstellar  migration  of  microorganisms  in 
light  of  some  suggestive  findings  concerning  the  composition  of  meteorites.' 

(Aerospace  Medicine  33(3) : 1029- 1030,  Aug.  1962) 
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s:£ai-^a.,,  .  196  1  TiiE  R0,'vD  TO  TEC  STARS 

d'-‘nc  19'jl,  p.  10  , 

ABSTRy'.CT :  A  :;ood  de.al  is  known  today  a  ^out  tlie  hazards  i;i  space  against  which  an 

as  t  rcir.aat  r.ast  bo  lo -g'.i.irdod  .  Cosmic  radiation  is— thTcatTnriTrgn - A - 

•socoi-.c,  of  hazards  that  needed  study  incluiiod  noise,  vibration,  initial 

..coo- M  r.it  ii'n  at  '.j  1  .i,-.  t -o  f  t  ,  and  weightlessness  in  orbital  lligrit.  Eoi-.o  and  viora- 
t  io.i  ...re  or.  1  y  present  during  blast-off.  It  h.is  oecn  cst.iblished  that  acceleration 


is  best  endured  wlicn  the  forces  act  in  the  direction:  chest -back,  oi  back-chest, 
and  also  froa  left  to  right  and  from  right  to  left.  It  follows  that  an  astronaut 
should  be  in  a  reclining  posit.ion  when  a  ship  coes  into  orbit  and  on  re-entry 
into  the  denser  layers  of  the  at~.osphere .  During  the  state  of  weight  Icssress ,  the 
astronaut  finds  himself  undergoing  certain  physiological  changes.  Most  investiga¬ 
tors  nvaintain  that  the  human  body  i  an  adapt  itself  to  weightlessness.  .  An  essen¬ 
tial  role  is  played  by  visual  analysis  which  makes  the  needed  correct ion.s  in 
behavior  and  movements.  (CARl) 
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Sisakyan,  N.,  V.  Parin,  V.  Chernigovskiy  &  V,  Yazdovskiy  1961  SPACE  BIOLOGY 
MEETING 

FBIS  USSR  6.  East  Europe,  Nr,  192,  Oct  4,  1961 

ABSTRACT:  This  is  a  report  on  the  general  meeting  of  the  biology  depart-ent  of 
the  U.S.S.R.  Academy  of  Sciences  and  of  the  papers  presented  at  that  meeting. 

The  authors  stress  the  fact  that  all  the  studies  of  outer  space  conduc 
Soviet  scientists  have  been  for  peaceful  purposes  exclusively.  They  also  state 
that  the  young  science  of  space  biology  gives  rise  to  its  own  specific  methods  of 
research,  differing  basically  from  conventional  ones.  These  are  methods  of  bio¬ 
logical  radiotelemetry  and  new  techniques  of  experimentation,  automatically 
affected  by  special  instruments  according  to  a  predetermined  progr....i.  The  report 
furnished  certain  data  obtained  by  Soviet  scientists  and  lists  some  of  the 
problems  to  be  solved, by  space  biology  such  as  weightlessness  and  radiation 
effects,  A  new  science,  exobiology,  examines  the  pecularities  of  extraterrestrial 
forms  of  life  on  the  planets  of  the  solar  system.  The  author  of  another  paper 
found  that  the  physiological,  biochemical,  morphological,  and  immunological 
changes  registered  in  experimental  objects  after  spare ' fl ights ,  proved  to  be  of 
reversible  nature.  They  did  not  show  specific  effects  of  cosmic  radiation, 
weightlessness,  and  g-forces.  The  best  explanation  is  that  these  changes  were 
the  organisms'  generalized  reaction  to  a  complex  irritant.  (CARI) 
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Sis.ikyan,  N,  1962  iJlOLOGY  AND  Till:  CON-QITNST  OF  SPACE 

Tran'^.  o:  Avintsiy.i  i  K,>c;:\niavt  i  (USSR)  44(2):  24-30,  1962. 
(Joint  Publications  Research  SUrvice,  New  York,  N.  Y.) 

M.iy  10,  1962  JPRS:  13708 


1962  METHODS  AND  TECHNIQUES 


-  1,412  - 
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Sisakyan,  N.  M.  and  V.  I.  Yazdovskii  eds . 

OF  BIOMEDICAL  CONTROL  IN  SPACE  FLIGHT. 

Abstract  trans  .  of  mono.  Pervye  Kosmicheskie  Polety  Cheloveka  (First 
Space  Flights  of  Man)  Moscow.  1962,  p.  167-174. 

(Office  of  Technical  Services,  Washington,  D.  C.) 

Dec.  19,  1962  63-15322 
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Sisakyun,  N.M.  &  V.I. 

COMRCL  IN  S."ACE 
(Aerospace  Information 
Dec.  19,  1962. 
Original  Source; 
Ft  ights  of  Man) 


Yazdovskiy  1962  riETHODS  AND  TECHNIQUES  OF  BIOMEDICAL 
FLIGH7: 

Division,  Washington,  D.C.)  AID  Report  No.  62-201, 
ASTIA  AD  2,94  573 

Pervvve  Kosrr.ichesk ive  Poletv  Cheloveka  (F irs t  Space 
Moskva,  Izd,-vo  AN  SSSR,  pp.  167-174 


ABSTRACT:  Physiological  measurements  performed  on  Vostoks  I  and  II  included 

electrocardiography  (with  two  sets  of  leads),  pneomography ,  and  registration 
of  pu’se  rate.  In  addition,  kinetocardiography  was  performed  on  Vostok  II. 

The  pulse  rate  was  monitored  continuously  by  means  of  a  cardiophone  which 
transformed  the  R  peaks  of  electrocardiographs  into  rectilinear  pulses  of  0.1 
to  0 . 2  sec  duration.  These  were  modulated  by  an  auditory  frequency  of  3  kc 
and  were  transmitted  continuously  by  a  signal  transmitter  on  a  frequency  of 
19.95  me.  Other  measurements  were  transmitted  periodically.  During  reentry 
all  physiological  parameters  were  registered  by  means  of  a  self-contained 
onboard  system.  After  ejection  of  the  cosmonaut,  registration  was  carried  on 
by  means  of  a  self-contained  device  located  on  his  person.  Transmitted  data  on 
pulse  frequency  was  recorded  on  undulating  and  on  magnetic  tapes.  (Author) 
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Sisakyan,  N.  M.  and  V.  I.  Yazdovskii,  eds.  1962  PHYSIOLOGICAL  P^ESPONSES 
OF  COSMONAUTS  '^ITIING  SPACE  FLIGHT. 

Abstract  trans.  of  mono.  Perv/e  Kosmicheskie  Polety  Cheloveka  (First 
Space  Flights  of  Man)  Moscow,  1962,  p.  176-19S. 

(Office  of  Technical  Services,  Washington,  D.C.) 

Dec.  19,  1962  63-15321 


-  1,413  - 
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Sisaky.ia,  N'.M.  &  V.I.  Yazdovskiy,  eds.  1962  , PliY'S lOLOClC.U  RESPONSES  OF 
COS.NONAUTS  DORING  SPACE  FLIGHT 

Aerospace  In  t  orr,..  t  ion  Division,  Library  of  Congress  AID  Report  62-202  , 

DecccI.er  19,  19n2  ASTI>\  AD  294  572 

Or  ii;  i:-.a  1  Source;  P(  rvvve  kosr-.ichesk  i  ye  po  1  e  t  v  chc  I  oveka  (First  Spacf,  Fliehcs 
of  Man)  Moskva,  Izd-vo  AN  SSSR,  1962,  176-196 


ABSTRACT:  This  publication  presents  a  detailed  report  of  the  physiological 
responses  of  Yu.  A.  Gagarin  and  G.S.  Titov  to  space  flight.  The  record  of 
changes  in  pulse  rate  and  respiration  rate  during  acceleration  and  weightlessness 
are  presented. 
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Sisakyan,  N’.M.  ,  V.V,  Parin  ot  al.  1962  PROBLEMS  OF  SPACE  BlOI.OiNY  AND  PlIYSIDLOGY 
(U.S.  Departs, eat  of  Coc-j-.crce,  Office  of  Ti-chnical  Services,  Joint  Publications 
Research  Service)  JPRS:  lo,  033  7  Nov.  1962  ASTLA  AD  299  909 

Original  Source:  izvestiva  Ak.ide-'ii  Nauk  SSSR.  S<riya  B  io  1  o>;  ich'.;  ska  y  a 
(Moscow)  No.  2:  133-162.  1962. 


A3STR.ACT;  The  ach  ieve-rents  of  r;odorn  s,. 
the  outstanding'  progress  of  as  tron.iut  ; 
knowledge,  space  biology.  T!:-  '■  '< 


'  '  ■  1 ,  I  e  >  i  s  I  1 1. 

:■  iologicc  1  d 
«  at  connec t ion  w 
ami  charat  !  i-r  is  ;  s 
'  =  >t  i  t  I  ai.  i  s  .  ■ 

»  will!  '  I 't  ’  '  1  ’ 


distinguishes  it  appreciahi  • 
is  the  interpenetration  and  uv 
and  technical  sciences.  T' • 
in  connection  with  which  . 
is  considerably  more  extensive 
space  biology  has  created  and  is  c,ntir.-. 
investigation,  which  art;  f undarconta  1  i v  ■ 
field  biology  methods. 

.^t  the  present  time,  it  would  ■  M 
problems  constituting  the  content 
•'owi'ver,  three  na  i  n  probl.'::'s  ipP'  ' 
the  i  tf'.’ct  of  extrer^-.e  sp.iv.-  :  tv 
■tudy  .trid  Cv  ,•  lonnent  of  tht  aiulogycal  basis  of  provisio 
lor  ; ito  on  ;  inecs.  3.  study  of  the  forms  and  condition 

earta. 


■ring,  particularly 
•'  to  a  new  branch  of 
■tcc  biology,  which 
'■>  s  created  long  ago, 

!  ■  ic Ids  of  nautra 1 

'  biology  is  its  youth 
f  future  testarch, 
espite  its  youth, 

.  ;  methods  of 
lu.jry  laboratory  or 


;ult  to  presen 


ice  biolgoy  with  adequate  completeness; 

11  defined:  1.  study 


us  sufficiently  we 
ars  on  living  organism 


of  the  earth .  2 . 

h  for  space  flights  and 
p  of  life  outside  the 
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Sisakvan,  N.M,  L  V.I.  Yazdovsxiy  1962  RESULTS  OF  POSTFLIJ 
E.v\MIN;\TIONS  OF  G.S.  TITOV 

Aerospace  Information  Division,  Washington,  D.C.  AID  Re 
Dec.  19,  1962  ASTLA  AD  294  371 

Original  Source:  Pervvye  Rosmichesk i vo  Pole  tv  Chelo 


Flights  of  Man)  Moskva,  Izd-vo  AN  SSSR  pp.  123-153 


t  the  scientific 


GHT  MEDICAL 
port  No.  62-204 
/eka  (First  Space 
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Sitchov,  A.  &  J.  Ivanov  1938  THE  EFFECT  OF  ACCELERATIONS  ON  THE  ORGANISM 
OF  ANIMALS  AND  HUMAN  BEINGS  Vo^  Sanit ■  Dyelo  2:79. 
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,  A. A.  1931  EXPZRIMENTCLLE  STUDIEN  USER  DEN  AUSL6'SUNGMECHANISMUS 
DAK  SELrEuMAll^lIT  (Experimental  St-idies  Concerning  the  Release  Mechanism 
of  Seasickness) 

Acta  Oto-L  irvn -oloeica  (Stockholm)  Supp.  14:  1 
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Slager,  U.T.  1962  SPACE  IfEDTCINE^ 

(Inglewood  Cliffs,  N.J.:  Pren t ice Tnc.,  1962) 

Library  of  Congress  Catalog  Card  N^.  62-12491 

AHSTFLiVCT:  Contents  include  papers  on  the  following  subjects:  "The  Concept  of 
Spice  Flight";  "CcvelopMcnt  of  the  Space  Vehicle";  "T’lc  Concept  of  Space  Mediciiie" 
"Pressure  and  Oxygen  in  the  Upper  Atmosphere  and  Spate";  "Meteoritic  Material 
in  the  Upper  Atmosphere  and  Space";  "Experimental  Space  Simulation";  "The 
biological  Effects  of  Low  Pressure";  "The  Temperature  During  Flight  in  the 
Atmospliore";  "The  Temperature  During  Orbital  Flight";  "Experimental  Space  Simula¬ 
tion";  "The  Biological  Effects  of  Temperature  Variations";  "Radiation  in  Space"; 
"Exper inenta I  Space  Simulation";  "Interaction  of  Electromagnetic  Radiations 
','ith  Matter";  "The'  Biological  Effects  of  Non-Ionizing  Radiation";  "Ionizing 
Radiations  in  Space";  "Exper i..i'--i.tal  Space  Simulation";  "Mode  of  Action  of 
Ionizing  Radiations";  "The  Biological  Effects  of  Ionizing  Radiation";  "Dynamics 
of  Space  Flight";  "Experimental  Simulation  of  Space  Flight  Accelerations"; 
ihe  !; iolog ica 1 . Ef f cc ts  of  Acceleration";  "The  Dynamics  of  We igh . . essness" ; 

"the  Experimental  Simulation  of  Weightlessness";  "The  Biological  Effects  of 
i  jit  lessne'ss" ;  "Noise  and  Vibration  in  Space  Fliglit";  "Experimental  Space 
si-ulation";  "The  Biological  Effects  of  Sound  and  Vibration";  "Metabolic, 

:  V  c-,. :  rv. :  .ento  in  Space",  "Experimental  Space  .S  .mulat  ion"  ;  "The  Biological  Effects 
o:  I, lie  Support  Systems  Im.oalance";  "Eiie-Suppor t  Systexas";  "Ionizing  Radiation"; 
".A.  r  t  iculo  te  Matter";  "Toxic  Chemical  Com.poui.ds "  ;  "Psychological  Stress  in  Space"; 
"  xoe rimer. to  1  Space  Simulation";  "Psychological  Effects  of  Space  Flight";  "The 
Space  Environment" ;  and  "Biology  of  Far  Space". 
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Slater,  A.  E.  1957  MEDICAL  A.M)  BIOLOGICAL  PROBLEMS 

In  Bates,  D.  R. ,  ed..  Space  Research  and  Exploiation 
(London;  Eyre,  1957),  pp.  165-181 


-  1,415 
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Slater,  E.T.O.,  A.E.  Slater  &  H.E.  Ross  1950  SYMPOSIUM  OF  MEDICAL  PROBLEMS 
ASSOCIATED  WITH  SPACE  FLIGHT 
Brit.  Interplanetary  Soc ,  J.  9(1):  14-37  Jan,  1950 


ABSTRACT:  Thiee  papers  are  presented:  "Psychological  Problems  of  Space-Flight" 
by  E.T.O.  Slater;  "Balancing  Mechanisms  of  Inner  Ear"  by  A.E.  Slater;  and 
"Lunar  Spacesuit"  by  H.E.  Ross. 
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Slayton,  D.K.  &  A.B.  Shepard  1961  ASTRONAUTS  DISCUSS  MERCURY  TRAINING 
Aviation  Week  &  Space  Technol..  74(25):67,  71,  73-75,  77,  79 


ABSTRACT:  This  article  written  by  two  astronauts  describes  the  training 
program  for  Project  Mercury.  Various  methods  were  used  to  simulate  flight 
stresses.  A  weightless  state  was  produced  for  15-30  seconds  in  the  interior 
of  an  aircraft.  A  human  centrifuge  was  used  to  produce  high  acceleration  and 
high  altitude.  A  special  chamber  producing  temperatures  of  250"  was  used  in 
training  for  working  under  heat  loads.  Survival  training  on  water  included 
exercises  in  distilling  water  and  learning  methods  of  sun  protection.  The 
overall  psychological  effect  of  the  training  period  was  to  instill  confidence 
in  the  astronauts. 
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Slayton,  D.  K.  1961 

(Paper,  Conference  on 
Flight .  June  6,  1961, 


PILOT  TRAINING  AND  PREFLIGHT  PR£PAR\TI0N. 

Results  of  the  First  U.S.  Manned  Suborbital  Space 
NASA,  Washington,  D.C.) 
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iloane,  M.  1963  TuST  SETUP  AND  rR0C,:DUR£  TO  DEn:R:;iNE  THE  EFFECT  OF 

SEQUENTI/iL  EXPOSURE  TO  ,  CCLIJTP.vTlON  A.ND  THE  GASEOUS  ENVIROIOUINT  OF 
THE  SPACE  CAPSULE  UPON  TiIE  iTA’SIOLOGIC  ADAPTATION  OF  MAC.'. 

(U.  S.  Naval  Air  Material  Center,  P’.ii  lade  1  ph  ia ,  Pa-)  N/\EG-ACEL-504 
18  June  1963.  DDC  AD  409  463. 

ADSTR\CT:  P."  iccdurcs  and  engineering  support  are  discus  d  for  conducting 

a  hu.i.an  SLiidy  on  tlie  physiological  effects  of  1007.  oxyge..  and  5  psia  when 
imposed  under  conditions  of  acceleration  combined  with  steady  state  con¬ 
finement.  Special  measures  were  necessary  to  insure  continuity  of 
environment  since  the  acceleration  and  confinement  capabilities  were  located 
at  two  different  Naval__actiyities  .  _  __  _  _ _  _ _ _  _ _ _  _ 


1,416 
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Slonim,  A.  R.  MEASUREMENT  OF  BIOCHEMICAL  CHANGES  IN  BODY  FLUIDS 

(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  ProJ .  7220, 

RPO  -  805 

ABSTRACT:  This  task  covers  the  search  for  a  biochemical  assay  method  to  be  applied 
to  subjects  exposed  to  various  acceleration  patterns.  The  work  entails  a  study 
of  the  level  of  the  sympathomimetic  hormones  (epinephrine /norepinephrine)  in  the 
plasma  rather  than  the  urine  of  a  centrifuge  subject.  Such  catechol  amines  are 
believed  to  be  the  responsive  agents  in  an  Individual's  tolerance  to  acceleration. 
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Slonim,  A.  R.  1960  EFFECT  OF  ACCELERATION  ON  BLOOD  CREATINE,  CREATININE  AND 
INORGANIC  PHOSPHOROUS  IN  MAN.  J .  Appl .  Physiol .  15(2): 271-274,  March  1960 

ADSTRiiCT:  Ten  healthy  male  subjects  were  centrifuged  front  to  back  at  6  G  for  3 
minutes,  with  head  and  trunk  inclined  25  degrees  forward  in  the  direction  of 
acceleration.  Average  control  values  of  blood  creatine,  creatinine,  and  inorganic 
phosphorus  were  almost  identical  to  those  found  immediately  after  exposure  to 
the  acceleration.  Relatively  large  differences  (test  minus  control), in  some 
individuals  were  not  significant.  Acceleration  of  the  magnitude  and/or  duration 
u.sed  in  this  study  does  not  appear  to  ba  comparable  to  the  effects  of  vigorous  ■ 
exercise  on  the  phosphocreatine  system  of  man.  (AUTHOR) 
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Slonim,  A.  R.  19fl  EFFECTS  OF  RELATIVELY  HIGH  ACCELERATIONS  ON  SOME  BIOLOGICAL 
SYSTEMS.  J.  Appl.  Physiol.  16(2):221-225,  March  1961 

ABSTRACT:  Fasting  male  subjects  were  exposed  to  forward  accelerations  (12-degree 
back  angle)  at  fatiguing  levels  varying  both  in  amplitude  and  duration,  nonfati¬ 
guing  levels  and  meek  runs,  and  to  treadmill  exercise.  The  following  analyses 
were  made;  plasma  bicarbonate,  blood  glucose,  phosphorous  and  creatinine,  urine 
creatinine,  urine  \olume,  urinalysis,  and  an  estimate  of  creatinine  clearance. 

The  only  consistent  change  noted  after  fatiguing  accelerations  was  a  small  rise 
in  blood  creatinine  (P<0.05).  Exercise,  however,  resulted  in  a  marked  (?<0.01) 
decrease  in  bicarbonate,  rise  in  blood  creatinine,  and  drop  in  clearance. 
Accelerations  in  comparison  to  exercise  showed  little  effect  on  either  muscular 
or  -enal  activity.  No  correlation  was  found  between  any  of  the  biochemical  mea¬ 
surements  and  acceleration  intensity  nor  were  there  any  differences  noted  between 
Tg'al  and  mock  accelerations,  indicating  that  none  of  these  tests  could  index  the 
severity  of  accelerative  stress.  The  fatigue  associated  with  high  accelerations 
is  not  easily  explainable  in  terms  of  increased  muscular  activity.  (AUTHOR) 
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Slowik,  J.  and  W.  Weir  1963  INVESTlGATIOlfS  OF  CREW  ESCAPE  SYSTEM 
SURFACE  IMPACT  TECHNIQUES  FOR  ADVANCED  AEROSPACE  VEHICLES 
(Flight  Dynamics  Laboratory,  Aeronautical  Systems  Division,  Air 
Force  Systems  Command,  Wright-Patterson  AFB,  Ohio)  ' 

Pro j.  No.  1362,  May  15.  1963  ASD-TDR-63-173 . 

ABSTRACT:  ,  This  report  describes  the  results  of  a  four-part  study  related 
to  the  parachute  landing  impacts  of  a  manned  capsule.  A  survey  of  literature 
with  the  objective  of  establishing  human  tolerance  to  rapidly  applied 
acceleration,  revealed  a  substantial  discrepancy  among  the  data  published 
by  investigators  in  this  area.  The  tolerance  limits  published  in 
HIAD  were  accepted  as  the  parametric  limits  for  the  present  study, 
pending  tho  completion  of  advanced  studies  in  this  area.  Analyses  of 
typical  parachute  landings  revealed  that  horizontal  velocities  of  up  to 
56  fps  and  vertical  velocities  of  up  to  33  fps  are  possible.  Secondary 
impacts  resulting  from  toppling  are  likely.  Active  and  passive  atten¬ 
uation  methods  were  quantitatively  evaluated  in  an  effort  to  determine 
an  optimum  attenuator.  From  the  results  of  this  evaluation,  it  was 
recommended  that  an  active  type  system  be  developed  to  negate  the 

horizontal  velocity  and  that  a  conventional  passive  type  system  be 
employed,  to  alleviate  the  vertical  impact.  A  study  of  experimental 
techniques  indicated  that  part-scale  model  testing  is  feasible  and 
advantageous  for  a  program  in  which  prototype  attenuators  are  validated. 
Methodologies  were  derived  for  dynamic  scaling  of  the  results  obtained 
from  small  model  experiments  to  permit  prediction  of  full-size  model 
performance. 


4,686 

Slye,  R.  E.  1961  VELOCITY  REQUIREMENTS  FOR  ABORT  FROM  THE  BOOST  TRAJECTORY 
OF  A  MAIWED  LUNAR  MISSION.  (National  Aeronautics  and  Space  Administration, 
Washington,  D.  C.)  Technical  Note  D-1038;  ASTIA  AD-260  178;  July  1961 

ABSTRACT:  An  investigation  is  made  of  the  abort  veloc-ty  requirements  associated 

with  failure  of  a  propulsion  system  for  a  manned  lunar  mission.  Two  cases  are 
considered:  abort  at  less  than  satellite  speed,  which  results  in  maximum  decelera 
tions  in  the  following  entry,  and  abort  at  greater  than  satellite  speed  with 
immediate  return  to  earth.  The  velocity  requirements  associated  with  the  latter 
problem  are  found  to  be  substantial  (several  thousand  feet  per  second)  and  are 
found  to  be  even  more  severe  if  boost  trajectories  which  lead  to  burnout  at  high 
altitudes  or  large  flight-path  angles  are  used.  The  velocity  requirements  assoc¬ 
iated  with  abort  at  less  than  satellite  speed  are  found  to  be  less  severe  than 
those  for  abort  at  greater  than  satellite  speed  except  for  non-lifting  vehicles. 
It  is  found  that  abort  rockets  sufficient  for  abort  at  greater  than  satellite 
speed  can  be  used  to  reduce  maximum  decelerations  in  entries  following  an  abort 
at  lower  speeds.  This  reduction  is  accomplished  by  use  of  the  abort  rockets  to, 
decrease  ent ry  angle  immediate ly  prior  to  ent ry  into  The  atiaosphere .  (AUTHOR) 
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Smedal,  H.A.,  &  A.P.  Webster  1949  SAFE  PARACHUTE  DESCENT  -  AN  UNSOLVED 
PROBLEM.  J.  Aviation  Med.  20(6) :443-447 
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Smedal,  H.  A.,  B.  Y.  Crecr,  &  R.  C.  Wtngrova  1960  THE  ABILITY  OF  PILOTS  TO 

PERFORM  A  CONTROL  TASK  IN  VARIOUS  SUSTAINED  ACCELERATION  FIELDS.  (Paper,  Slat 
Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana  Hotel,  Bal 
Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960)  Aerospace  Med.  31(11) :901-906 

ABSTRACT:  An  investigation  has  been  made  attempting  to  establish  the  ability  of 
pilots  to  perform  a  control  task  in  various  sustained  acceleration  fields  typical 
of  those  which  might  be  encountered  by  a  forward  facing  pilot  flying  an  entry 
vehicle.  For  this  program  a  special  restraint  system  was  developed  in  an  attempt 
to  maximize  the  accelerations  in  which  the  pilot  could  operate.  The  experiment 
was  accomplished  utilizing  a  flight  simulator,  setup  involving  a  centrifuge.  A 
detailed  description  of  the  restraint  system  will  be  presented  as  it  relates  to 
protection  against  the  various  acceleration  vectors.  The  effects  caused  by 
acceleration  on  the  circulatory,  respiratory  and  visual  systems  will  be  discus.sed 
in  relation  to  the  pilot's  tracking  ability.  It  is  believed  that  the  information 
which  has  been  obtained  will  be  of  considerable  value  in  the  design  of  atmosphere 
entry  vehicles. 
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Smedal,  H.A.  G.R.  Holden,  and  J.R.  Smith,  Jr.  1960  A  FLIGHT  EVALUATION  OF  AN 
AIRBORNE  PHYSIOLOGICAL  INSTRUMENTATION  SYSTEM,  INCLUDING  PRELIMINARY  RESULTS 
UNDER  CONDITIONS  OF  VARYING  ACCELERATIONS.  (Ames  Research  Center,  Moffett 
Field,  Calif.)  NASA  Technical  Note  D-351,  Dec.  1960.  NASA  N62- 70925 
ASTIA  AD  247  141 

ABSTRiiCT:  An  instrumentation  system  has  been  designed  at  the  Ames  Research 
Center  to  measure  the  pilot's  electrocardiogram,  pulse  rate,  respiration  rate, 
and  blood  pressure  during  control  studies  in  flight  and  in  motion  simulators. 
Preliminary  evaluation  of  this  system  in  a  T-33  aircraft  demonstrated  its  reli¬ 
ability.  Interesting  preliminary  observations  were  made  as  to  the  effect  of  sub¬ 
gravity  conditions  on  pulse  rate  and  blood  pressures. 
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Smedal,  H.A.,  fl.Y.  Creer,  &  R.C.  Wingrove  1960  PHYCIOLOGICAL  EFFECTS  OF  ACCELER¬ 
ATION  OBSERVED  DURING  A  CENTRIFUGE  STUDY  OF  PILOT  PERFORMANCE  (Ames  Research 
Center,  Moffett  Field,  Calif.)  NASA  Technical  Note  D-345,  Dec.  1960,  NASA  N62- 
70919 

ABSTRACT:  Ah  inve.stiga tion  has  been  made  in  an  attempt  to  establish  meaningful 
human  tolerance  to  acceleration  boundaries  typical  of  those  which  might  be 
encountered  by  a  forward  facing  pilot  flying  an  atmosphere  entry  vehicle.  The 
experiuicnt  was  accomplished  utilizing  the  Johnsville  Centrifuge  as  a  flight 
simulator  and  operated  as  a  closed  loop  system,  with  a  representative  control 
problem.  The  physiological  effects  of  these  accelerations  on  the  circulatory, 
respiratory,  and  visual  systems  are  discussed. 
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Smedal,  H.  A.,  G.  W.  Stinnett.  &  R.  C.  Innis  1960  A  RESTRAINT  SYSTEM  ENABLLNG 
PILOT  CONTRCiL  UNDER  MODERATELY  HIGH  ACCELERATION  IN  A  VARIED  ACCELERATION 
FIELD.  (National  Aeronautics  and  Space  Administration,  Washington,  D.  C.) 

NASA  Technical  Note  D-91;  ASTLA  AD-236  603;  May  1960 

ABSTRACT:  A  restraint  system  is  described  which  was  used  in  a  joint  centrifuge 

program  by  the  Ames  Research  Center  of  the  National  Aeronautics  and  Space 
Administration  and  the  Aviation  Medical  Acceleration  Laboratory  of  the  Naval  Air 
Development  Center.  The  program  was  designed  to  study  the  ability  of  a  pilot  in 
a  forward-facing  position  to  control  an  entry  vehicle  which  employed  lift.  The 
pilot  was  required  to  carry  out  a  relatively  complex  tracking  problem  on  a  flight 
simulator  which  involved  the  centrifuge  operated  as  a  closed  loop  system.  Dyna¬ 
mics  typical  of  an  entry  vehicle  were  used  and  the  pilot  was  subjected  to  varied 
acceleration-time  profiler  with  relatively  high  accelerations,  up  to  7g,  from 
various  directions  for  approximately  2  to  5  minutes  duration.  In  order  to 
conduct  these  tests,  it  was  necessary  to  design  a  special  restraint  system.  This 
system  combined  the  use  of  a  modified  NASA  posterior  mold  or  couch  with  an  anterior 
restraint  made  from  nylon  straps  and  nylon  netting.  A  special  support  for  the 
head  and  face  was  also  incorporated  in  the  restraint  system.  The  use  of  this 
restraint  System  permitted  a  thorough  study  of  some  of  the  control  problems  of  entry 
veh-iulc.s  ,  f  AUTKGS) 
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Smedal,  K.A. ,  H.C.  Vykukal,  R.P.  Gallant,  &G.W.  Stinnett  1961  CREW 
PHYSICAL  SUPPORT  AND  RESTRAINT  IN  ADVANCED  MANNED  FLIGHT  SYSTEMS. 
American  Rocket  Society  J.  31  (1 1) : 1544-1548  ,  Nov.  1961. 


ABSTRACT:  A  new  conce pr'ih'physTcarTupport  and  restraint  cor  pilot  and  crews 

of  motion  flight  simuiaLuct  or  advanced  manned  flight  vehicles  has  been  describ¬ 
ed.  The  T-inciple  of  a  wear-in  restraint  which  i.s  easily  secured  to  or  released 
from  the  support  structure,  which  is  part  of  the  vehicle,  is  the  basic  concept 
in  this  support  and  restraint  system.  Its  capability  as  a  functional  support 
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and  restraint  for  vehicle  control  studies  during  sustained  accelerations  has 
been  established  by  its  Cise  in  3  human  centrifuge  programs.  Its  capability  for 
tolerance  to  impact  accelerations  is  unproven.  Further  improvements  and  test¬ 
ing  is  required  in  order  to  qualify  it  as  an  omnidirectional  support  and 
restraint  system  adequate  for  sustained  and  impact  accelerations  of  high  magni¬ 
tude.  (Authors) 
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Smedal,  Harald  and  u.  Dewey  Haviii  DLVELOPKENT  A^ND  USE  oF  ^iaRK 

SENSE  RECORD  CARDS  FOR  RECORDING  MEDICAL  DATA  ON  PILOTS  SUBJECTED 
TO  ACCELERATION  STRESS.  Aerospace  Medicine  33( 10) : 1 187- 1 192 
Oct.  1962.  .  ' 

ABSTRACT:  This  report  presents  the  design  format  of  two  machine  record 
cards  of  the,  mark  sense  card  type  which  have  been  developed  for  use  in 
connection  with  recording  medical  data  on  test  pilots  who  are  subjected 
to  various  acceleration  stresses.  One  is  a  series  card  used  to  record 
subjective  data  from  pilots  after  a  single  or  a  series  of  runs  o  a  motion 
simulator  during  which  acceleration  stress  is  encountered.  The  'tber  is 
a  nistory  card  intended  for  use  once  a  year  at  the  time  of  the  pilot's 
annual  physical  exam.ination.  The  history  card  is  intended  to  provide 
information  regarding  accumulative  effects  of  repeated  acceleration  stress 
on  the  pilot.  The  series  card  has  been  used  during  one  centrifuge  program 
conducted  by  the  NASA,  Ames  Research  Center  at  the  Naval  Air  Development 
Johnsville,  Penn.,  during  March,  April,  and  May  of  1961  and  has  proved 
very  successful.  Although  the  population  group  was  small  and  so  not 
ideally  suited  for  mark  sense  card  data  acquisition  some  valuable  accurate 
subjective  information  was  obtained,  particularly  in  regard  to  vision. 

This  information  would  not  have  been  obtained  by  simply  keeping  a  log. 
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Smedal,  H.  A.,  T.  A.. Rogers,  &  T.  D.  Duane  1962  SOME  EFFECTS  OF  ACCELERATION 
ON  CERTAIN  PHYSIOLOGIC  FUNCTIONS  OBSERVED  DURING  A  CENTRIFUGE  STUDY  OF  PILOT 
PERF0RM/\N'CE .  (Paper,  33rd  Annual  Meeting,  Aerospace  Medical  Assoc.,  9-12 
April  1962,  Atlantic  City,  N.  J.) 


A1’»STR(\CT;  As  a  part  of  a  continuing  study  into  the  effects  of  acceleration  on 
pilot  performance,  this  ri lort  will  present  additional  physiological  data  con¬ 
cerning  the  effects  of  acceleration  on  man.  22  test  pilots  w.^re  subjected  to 
sustained  acceleration  as  high  as  14  g  EBI,  10  g  EBO  and  9  g  E3D.  Some  observa¬ 
tions  as  to  meaningful  tolerance  levels  to  acceleration  as  well  as  the  effect  such 
-acceleration  have  ot  the  visual , "cardiovascular  and  fespifatbfy  systems  will  be 
reported.  These  observations  will  include  a  statistical  evaluation  of  the  subjec¬ 
tive  symptoms  reported  by  the  pilots  during  and  after  the  centrifuge  runs.  The 
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objective  finding  concerning  the  function  of  the  respiratory  system  such  as  tidal 
and  minute  volumes,  vital  capacities,  and  other  pulmonary  function  indices  will 
be  described.  Pulse  rate  change  and  variations  in  blood  pressure  during  accelera¬ 
tion  will  also  be  reported.  Some  problems  that  arise  in  the  visual  system  will 
be  brought  out.  fierospace  Medicine  33(3): 351-352 ,  Mar.  1962) 
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Smedal,  Harald  A.,  Terence  A.  Rogers,  Thomas  D.  Duane,  George  R.  Holden  & 

Joseph  R.  Smith  lAuj  tnc.  x'nioiuLoGiCAu  i*L-iITATIONS  OF  PERFCPMANCE  DURIX^'- 
ACCELERATION 

Aerospace  Medicine  3A(1):  A8-55,  Jan.  1963 

ABSTRACT:  The  present  report  is  concerned  with  the  principal  findings  with  .'espect 
to  visual  and  cardiovascular  dunctions,  and  some  extensions  of  our  previously 
reported  respiratory  data. 

Experienced  test  pilots  have  performed  sophisticated  tracking  casks  under 
acceleration  and  their  performances  were  evaluated.  Concurrent  physiological 
experiments  have  been  conducted  in  an  effort  to  correlate  psychomotor  performance 
with  changes  in  physiological  functions.  The  experiments  have  been  chiefly 
concerned  with  three  organ  systems  most  acutely  atfected  by  acceleration  stress, 
namely  visual,  circulatory,  and  respiratory. 

A  particularly  important  aspect  of  this  program  is  Chat  Che  development  of 
a  suitable  restraint  system  has  permitted  the  study  of  pilots  under  acceleration 
in  the  EBO  vector  as  well  as  in  the  EBI  vector,  the  latter  having  been  used  for 
almost  all  previous  experiments  in  the  field.  From  the  very  beginning,  it  was 
clear  there  are  interesting  differences  between  the  effects  of  EBI  and  EBO 
acceleration,  and  much  of  the  subsequent  work  comprises  a  systematic  comparison 
of  the  changes  in  various  functions  during  acceleration  in  these  two  vectors. 
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Smirnov,  N.  I.  and  V.L.  Ruban  19A9  DEPENDENCE  OF  THE  VELOCITY  OF  DROPS 
ON  THE  VELOCITY  OF  THE  MEDIUM 

Zhurnal  Prikladnoi  Khimii,  USSR.  Vol.  22,  j9A9,  No.  11,  pp .  1211-1213 
R.A.E.  Translation  No.  371* 
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Smith,  A.  C.  1952  AUTOMOBILE  CRASH  SAFETY  RESEARCH. 

(Cornell  Aeronautical  Laboratory,  Inc.  Buffalo,  N.  Y.) 

Report  No.  YB-846-D-1,  21  October  1952 

Abstract;  This  report  contains  results  of  a  3  phase  research  program  in  crash 
safety.  The  time-motion  characteristics  of  the  occupants  of  an  automobile 
during  crash  decelerations  were  experimentally  obtained  to  establish  the 
probable  hit  zones,  velocity  of  impact  and  the  attitude  and  angle  of  the 
body  at  the  instant  of  impact.  A  study  of  methods  of  reducing  the  damage 
incurred  by  .-n  automobile  in  a  ersh  showetf  "Royalite"  a  synththetic  plastic , 
impact  resist,  m.aterial.  Passenger  protection  discussed,  padding  character¬ 
istics,  chest  protection  device  for  steering  wheel. 
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Smith,  A.H.,  C.M.  Winget  and  C.F.  Kelly  1959  PHYSIOLOGICAL  EFFECTS 

OF  ARTIFICIAL  ALTERATIONS  IN  WEIGHT.  Naval  Research  Reviews  16-24, 
April  1959 
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Smith,  A.  M.  0.  and  C.  F.  Lombard  1951  THE  EFFECT  OF  ELASTICITY  UPON  THE 

PRESSLTIES  WITHIN  A  LIQUID  FILLED  TUBE  WHEN  SUBJECTED  TO  FLUCTUATING  FORCES 
(office  of  Naval  Research,  Washington,  D.  C.) 

January  1951  '  Contract  N6ori77 

SOOIARY;  In  order  to  better  understand  the  recorded  blood  pressures  of  animals 
exposed  to  the  fluctuating  accelerations  of  the  Epicyclic  centrifuge,  a  theore¬ 
tical  analysis  is  presented  so  that  the  nature  of  the  dynamic  responses  can  be 
envisioned. 

No  summary  is  possible  since'  this  is  a  highly  mathematical  and  theoretical 
treatise. 
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Smith,  B.  J,,  ed.  1958  HUMAN  CONTROL  DYNAMIC.^  IN  AIR  AND  SPACE  CRAFT. 

(Proceedings  of  2nd  Annual  Human  Factors  Discussion  Group,  llth  Annual 
International  Air  Safety  Seminar,  Nov. 1958) 
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Smith,  C.  P.,  Jr.  1952  THE  PHYSICAL  RECOVERY  OF  INSTRUMENTS  AND  DATA  FROM  A 
ROCKET  FLIGHT.  In  White,  C.  S.,  &0.  0.  Ben:.-.-.,  Jr.,  eds .  ,  Physic.'^:  rnd 
Medicine  of  the  Unner  Atmosphere,  A  Study  of  the  Acropnusc  (Albuquerque, 
N.  Mex.:  Univ.  of  New  Mexico  Press,  1952)  pp .  441-446 
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Smith,  E.W.  1959  DEVELOPME.NT  OF  ZERO  ALTITUDE  ESCAPE  SYSTEM  FOR  SUPERSONIC 
AIRPLANTS  .  (Nofth  American  Aviation,  Columbus',  Ohio),  Report  no.  5vH-2i5 
(Paper,  Aero  Medical  Assoc.,  30th  Annual  Meeting,  April  27-29,  1959) 

ABSTRACT:  In  recent  years  considerable  attention  has  been  focused  on  .supu  ni 

flight  r''gif^es  and  the  need  for  escape  systems’ capab le  of  meeting  th^  r.ax;-  .i- 
speeds  which  these  airplanes  fly.  It  is  somewhat  surprising  to  know  tl.at  i;. 
current  century  series  aircraft  the  egress  emergencies  are  still  pre  do:"ir.a.'.L  1  > 
'in  tlje  medium  to  low  subsonic  speed  ranges  at  low  altitudes  with  a  vlC}-  s;a’.  i 
percen't'hge  of  the  emergency  escapes  being  required  in  the  high  perform. .mcu  .i;v. 
On  the  ba^s  of  probability  alone  the  need  for  a  supersonic  ejection  syst^:  li.,.' 
not  been  demonstrated  by  the  current  operational  statistics.  Without  beia  t.: 
the  point  the  current  state-of-the-art  knowledge  makes  possible  tlio  propv^r  ctiv- 
age  of  supersonic  escape  regimes  without  undue  compromise  to  the  most  nece.'' s-r ; 
low  altitude  low  speed  regime.  The  North  American  Aviation  Company  is  sati-tii. 
that  a  supersonic  ejection  seat  system  is  not  only  feasible  but  is  now  in  ,,n 
advanced  state  of  development  and  is  expected  to  be  completely  qualified,  for 
the  A3J-1,  Navy  attack  airplane  by  the  end  of  the  year,  1959. 
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Smith,  E.W.  1959  THE  DEVELOPIE.NT  OF  A  ZERO  ALTITUDE  ESCAPE  SYSTEM  ■ 

FOR  SUPERSONIC  AIRPLANES .  (Paper,  Meeting  of  Aero  Medical  Association, 
Statler  Hilton  Hotel,  Los  Angeles,  27-29  April  1959.) 

ABSTRACT:  A  zero  level-supersonic  escape  system  pre'sents  formidable 

problems  not  encountered  in  the  subsonic  system.  These  arc:  (1)  heavier 
structure  capable  of  withstanding  2,500  ps  f  im.pact  pressure,  (2)  control 
of  drag-weight  ratio  at  high  speeds,  (3)  autom.atic  retention  and  release 
of  arms,  legs,  and  torso,  (4)  control  of  seat -man  attitude  during  hi.^h 
speed  ejection  to  insure  transverse  G  loading,  (5)  variable  paracluit*. 
opening  time  delay  system  acting  as  a  function  of  dynamic  pressure  -r.d 
altitude  to  activate  short  time  delays  at  low  sp'oed  -  low- level  and  lor.ger 
time  delays  at  high  speed.  Pl.ysiologic  design  allowable  used  w^re:  35  G 
transverse  20  G  positive  and  10  G  negative.  Due  to  the  constraints  of 
space  and  weight,  a  simplified  'box  kite'  collapsible  fin  syster.,  was 
utilized  together  with  a  drogue  parachute.  A  lift  plate  on  tb.e  seat 
bottom  acts  to  cancel  negative  lift  forces  at  the  17”  ejection  angle  to 
gain  altitude  at  higher  speeds.  Stability  in  pitch  and  yaw  at  high  speeds 
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controlled  by  dynamically  balancing  the  reaction  of  t!ie  fins,  lift  plate, 
head  plate  area,  and  rocket  thrust.  Positive  (rearward)  pitching  is 
achieved  at  high  speed  in  this  manner  and,  at  low  speeds  by  rocket  thrust 
moments.  Fast  drogue  deployment  is  utilized. to  "catch"  positive  pitching 
overshoots  at  ,low  speeds  where  significant  aerodynamic  forces  are  not 
present.  System  was  developed  for  the  Navy  A3J  Vigilante  at.ack  aircraft 
(  J .  Aviat ion  Med .  30(3) :204,  March  1959) 
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Smith,  F.K.  n.d.  CENTRIFUGE  METHODS  A':D  TECHNIQUES  IN  THE  U.S.  NAVY. 

(U.S.  Naval  Ai’’  Development  Ctr.,  .‘.viation  Medical  Acceleration  Lab., 
Johnsville,  Pa.) 

ABSTRACT:  The  human  centrifuge  at  the  Naval  Air  Development  Center,  Johnsville, 
Pa.  has  a  welded  steel  arm,  50  ft  in  length,  which  rotates  in  a  horizontal  plane. 
At  the  end  of  the  arm  an  oblate  spheroid  aluminum  gondola,  10  ft  in  diam  by.  70  . 
inches  in  width,  is  mounted  in  a  double  gimbal  system.  The  arm  can  accelerate 
to  173  miles  per  hr  at  the  gondola  center,  producing  a  radial  acceleration  of 
40  G  in  7  sec.  The  double  gimbal  system  can  continuously  position  the  subject 
with  respect  to  the  direction  of  the  resultant  accel  .ation  vector.  The  outer 
(roll)  gimbal  is  limited  to  90°  of  travel.  The  inner  (pitch)  gimbal  can  make 
complete  rotations.  Angular  accelerations  can  reach  10  rad/sec^  and  angular 
velocities  can  reach  2.8  rad/sec.  With  this  power  capability  and  with  proper 
control  the  3  linear  acceleration  components  of  flight  can  generally  be  simulated 
continuously.  The  angular  accelerations  of  the  centrifuge  with  only  three 
degrees  of  freedom  of  control  in  genera]  cannot  match  those  of  flight. 


4,705 


Smith,  G.B.,  Jr.,  and  L.E.  Lamb  1959  VECTORCARDIOGRAPHY  IN  ^vEROSPACE 

FLIGHT'/YPPLICATIONS  AND  RATIONALE.  In:  L.E.  Lamb,  Ed.,  Hie  First 
Internat iona 1  Symposium  on  Cardiology  in  Aviation.  (  School  of  Aviation 
Medicine,  Brooks  AFB,  Texas,  12-13  November  1939)  ASTIA  AD-244389j  p/ft 


ABSTRACT:  The  vectorcardiogram  offers  three  distinct  advantages  over  the 
conventional  electrocardiogram: 

1.  It  enables  relatively  undistorted  representation  of  the  electrical 
forces  of  the  heart.  (The  v.-lidity  of  this  statement  depends  on  tlie 
reference  system  used.)  Thus,  the  true  magnitude  and  direction  of  the 
spatial  vectors  are  available. 

2.  The  loop  or  spatial  pathway  de.scribed  by  the  vcrtorc.ardiogram  provides 
a  measurement  that  is  not  available  in  the  routine  electrocardiogram. 
This  may  be  plotted  along  a  time  base  as  in  the  linear  vectorcardiogram. 

3.  The  use  of  a  cathode  ray  oscilloscope  rather  .ban  a  direct  writing 
instrument  allows  greater  accuracy  in  presentation  of  rapid  or  minute 

cliangcs  in  electrical  forces.  . 

The  applications  of  vectorcardiography  in  assessing  the  pilots  cardio- 
v.isculnr  system  and  in  monitoring  cardiovascular  function  during  flight  have 


been  tiiscussed.  For  fundamental  reasons  outlined  in  the  report  th_s  technique 
promises  to  have  even  wider  applications  to  aviation  cardiology  in  the  future. 
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Smith,  G.B.,  Jr.,  S.J.  Gerathewohl  et  al.  1962  BICASTRON’ALTICS 
(J^ational  Aeronautics  and  Space  Administration,  Washington,  D.C.)  NASA-SP-18, 
NASA  N63-1150S 


ABSTRACT:  This  publication  contains  papers  presented  at  Session  L  of  tht  .'.'AS.A- 
University  Conference  on  the  Science  and  Technology  of  Space  Exploration,  at 
Chicago,  Illinois  on  November  1-3,  1962.  The  following  papers  arc  pfesentid: 
"Environmental  Biology"  by  G.B.  Smith,  Jr.  (NASA,  .'ianned  Spacecraft  Center);, 
"Physiological  and  Behavioral  Sciences"  by  £.J  Gerathewohl  and  B.E,  Gernindt 
(NASA.  Anies  Research  Center);  "Bioengineering"  by  Richard  S.  Johnston  (NASA, 
Manned  Spacecraft  Center);  "Exobiology"  by  R,S.  Young  (NASA.  Ames  Research 
Center). 
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Smith,  G.B.  1962  L;A'IK>''N’:;i  N'i M  li.  V 

In;  I'roc  e<'d  i  n"  s  of  tl~.<.  N"''.  '  _ _ thi  Sc-.i,  nci  .  ird  I'',  c  l.r.'i  1  o  •'/ 

of  Spact  Explora  t.  i'Ui .  i  :  i‘  ■  ",  •  A  .  -hoc  i  i>n  ,  h.r.:  N-ttionai  Ai.  ronau  t  ic  s  ' 

and  Space  Admtn  i  s  1 1  a  t  n>r. ,  li.  NASA  SP-lb 

ABSTRACT;  Env  ironmen  f  a  1  f  u  tors  i.-.  s;  m  flight  and  their  eftects  on  r.in  are 
discussed  as  they  relate  to  p:  om>: ;  i :  .uu!  'uiintaining  are  includid:  (1)  biody- 

namics  ,  involving  noisi-  and  vibratiots,  s'I^ta:ntd  ac  c  c  1 1’ ra  t  n.'ns  and  it  pacts, 
and  the  effects  of  we  i  gh  1 1  e.ssncss ,  (2)  r.iU. aliens  frvim  tl.e  sun,  tlie  stars,  the 
Van  Allen  belt,  and  nuc  1  ea  r  -  reac  t  or  propnl.sion  or  power  svstem.s;  (j)  life  support, 
consisting  of  providing  food,  water,  oxvgi-n,  etc.;  and  (A)  medical  selection  and 
maintenance.  The  National  Aeronautics  and  Space  Administration  has  used  the 
skills  of  various  federal  agencies,  the  academic  world,  aid  industry,  as  well 
as  its  own  centers  in  these  endeavors. 
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Smith.  H.  P.  R,  et.al,  DISCUSSION  ON  THE  ROLE  OF  NERVOUS  SYSTEM  IN 
ADAPTATION  TO  HIGH  PERF0R.M,\NCE  FLYING 
Proc .  Roy.  Soc.  Med.  48:868-877,  Nov.  1955 


ABSTRACT:  Disorientation  under  instrument  flight  conditions  is  pronably 
the  most  common  cause  of  fatal  accidents  not  due  primarily  to  mecli.inical 
failure.  Flight  evnerience  indicates  a  division  into  two  methods  of 


causation.  The  first  is  due  to  either  inadequate  or  misleading  data  making 
computation  difficult,  or  indeed  impossible.  The  solution  of  this  is 
probably  possible  with  the  application  of  existing  knowledge  and  techniques 
in  the  design  of  indicators  and  certain  sounds.  The  second  method  of 
causation  is  due  to  environmental  factors,  the  most  upsetting  being 
vibrations  of  very  low  frequency  and  large  amplitude  such  as  occur  in  the 
application  of  alternating  positive  and  negative  g  to  the  man  either 
through  aircraft  control  effects  or  such  as  occur  in  high-speed  flight  in 
turbulent  air.  tt  is  possible  for  an  unacclimatized  man  to  be  disorientated 
witii  after  effects  lasting  for  twenty-four  hours  by  a  flight  of  only  thirty 
minutes  under  these  conditions.  ( J ■  of  Aviation  Medicine  29(9): 689,  Sept.  1958) 
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Smith,  H.  1951  CRASHWORTHINESS 

The  Tech.  Instructor  6:3-6,  June  1951 
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Smith,  P.  1942-43  PARADOCTORS 

Med.  Economics  20( 12) ; 37-43 .  1942-43 
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Smith,  P.K,  1943  EFFECT  OF  BENZEDRINE  ON  SWING  SICKNESS  (School  of  Aviation 
Medicine,  USAF,  Randolph  AFB,'  Texas)  Rept.  No.  113-1,  August  1943 
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Smith,  P.K.  1943  EFFECT  OF  HYOSCTNE  (SC.'.POLAMINE)  ON  SWING  SICKNESS  (School 
of  Aviation  Medicine,  USAF  Randolph  AFB,  Texas)  Rept.  No.  111-2,  April  1943. 
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Smith,  P.K.  1943  EFFECT  OF  THIAMINE  CHLORIDE  ON  SWING  SICRNTSS 

(School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Report  142-1,  Aug.  1943. 
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Smith,  P,K.  1943  EFFECT  OF  V-5  ON  SWING  SICKNESS  (School  of  Aviation  Medicine, 
USAF  Randolph  AFB,  Texas)  Kept.  No.  132-1,  April  1943 
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Smith,  P.K.  1944  THE  EFFECTIVENESS  OF  S0>2:  MOTION  SICKNESS  REMEDIES  IN 
PREVENTING  AIRSICRNTSS  IN  NAVIGATION  STUDENTS. 

(School  of  Aviation  Medicine,  USi\F  Randolph  AFB,  Texas)  Rcpt .  No.  '261-1, 
June  1944. 
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Smith,  P.K.  1945  ATTE.MPTS  TO  FIND  A  REMEDY  SUPERIOR  TO  HYOSCINE  FOR  MOTION 

SICKNESS  (School  of  Aviation  Medicine,  USAF  Randolph  AFB,  Texas)  Rept.  No. 
333-1,  August  1945 
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Smith,  P.K.  1945  EFFECT  OF  PYRID0,K:NE  HYDROCHLORIDE  ON  SWING  SICKNESS'  (School 

of  Aviation  Medicine,  USAF  Randolph  AFB,  Texas)  Rept.  No,  333-2,  August  1945 


ABSTRACT:  Pyridoxine  hydrochloride  given  either  in  doses  of  100  mgm.  or  200  mgn. 
given  on  the  average  of  approximately  1  hour  before  swinging  produced  no 
appreciable  decrease  in  the  incidence  of  swing  sickness. 
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Smith,  P.K.  1945  EFFECTS  OF  SWING  SICKNESS  AND  SIDE  EFFECTS  OF  SOME  ATROPINE -LIKF 
DRUGS  (School  of  Aviation  Medicine,  USAF  Randolph  AFB,  Texas)  Rept.  No. 

297-1,  January  1945 
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Smith,  P.K.  1945  USE  OF  HYOSCINE  HYDROBROOTDE  FOR  THE  PREVENTION  OF  AIRSICKN’ESS 
IN  FLEXIBLE  GUNNERY  STUDENTS  (School  of  Aviation  Medicine,  USAF  Randolph 
AFB,  Texas)  Rgpt.  No.  261-3,  December  1945 


Smith,  P.K,  1946  PRESENT  STATUS  OF  DRUGS  FOR  USE  IN  MOTION  SICKNESS  WITH 

PARTICULAR  REFERENCE  TO  AIRSICKNESS  (Schobl  of  Aviation  Medicine,  USAF 
Randolph  AFB,  Texas)  Rept.  No.  468>1,  June  1946 
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Smith,  P.K.  1948  TREATMENT  OF  AIRSICKNESS  WITH  DRUGS, 
Am.  J.  Med..  4:64^ 
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Smith,  R.W.,  &  J.W.  Altman  1961  SPACE  PSYCHOLOGY;  SOME  CONSIDERATION 
IN  THE  STUDY  OF  ASTRONAUTS'  BEHAVIOR. 

(American  Institute  for  Research,  Pittsburg,  Pa.)  April  1961. 


ABSTRACT.:  The  following  environmental  factors  and  their  potential  implications 
for  human  behavior  are  discussed;  altered  atmospheric  characteristics,  high 
gravitational  loads,  weightlessness,  temperature,  radiation,  noise  and  vibration, 
isolation  and  confinement,  sexual  deprivation,  time,  and  encounters  with  alien 
factors. 
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Smith,  W.  G'.  1958  TESTING  TOMORROW'S  SPACE  PIONEERS. 

Science  Digest  43(3): 10-16,  March  1958 

ABSTRACT:  A  popularized  account  of  the  numerous  and  often  grueling  tests  men 

now  are  undergoing  in  order  to  prepare  for  human  flight  into  space!  research  in 
space  medicine,  increasingly  long  periods  of  time  spent  in  simulated  space 
•flight  conditions,  studies  in  the  effect  of  weightlessness  on  the  human  body, 
and  so  forth,  is  presented  here.  Partially  solved  and  as  yet  unsolved  problems 
are  discussed. 
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Snell  Memorial  Foundation  1957  COMPARATIVE  IMPACT  PERFORMANCE  TESTS, 
SPORTS  TYPE  PROTECTIVE  HEADGEAR.  (Spell  Memorial  Foundation,  a 
trusteeship  of  the  San  Francisco  Region,  Sports  Car  Club  of  America) 
18  May  1957 


STUDIES  IN  HEAD  PROTECTION 
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4,725 

Snively,  G.G.  &  C.O.  Chichester  1959 
Sports  Car  16:37.  Dec.  1959. 
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Snively,  G.  G.  1961  I11PACT  ATTENUATION  IN  PROTECTION  AGAINST  CONCUSSION. 
(Snell  Memorial  Foundation,  Inc.,  San  Francisco,  Calif.)  Sept.  1961 
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Snively,  G.G.  and  C.  0.  Chichester  1961  IMPACT  SURVIVAL  LEVELS  OF 
HEAD  ACCELERATION  IN  MAN 

Aerospace  Medicine  32(4): 316-320,  April,  1961. 


SUMMARY:  Studies  based  upon  actual  field  data  suggest  that  in  the  design 
of  protective  headgear  unique  emphasis  must  be  placed  upon  the  effects  of 
sharply  localized  force  loading. 

Analysis  of  accident  data  in  the  light  of  experimentally  derived  force- 
deflection  curves  of  helmet  liners  has  been  used  to  obtain  the  G  loading 
of  the  human  head . 

Survival  limits  of  localized  head  acceleration  of  brief  duration  in  man 
have  been  shown  to  exceed  450  G. 

Preliminary  observations  on  experimental  and  prototype  helmets  suggest  that 
protection  against  impact  energy  levels  far  higher  than  currently  considered 
in  helmet  design  can  quite  feasibly  be  attained. 
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Snively,  G.G.  &  C.O.  Chichester  1962  EVALUATION  AND  DESIGN  CRITERIA 

OF  PROTECTIVE  HEADGEAR.  In  M.K.  Cragun,  ed. ,  The  Fifth  Stapp  Automotive 
Crash  and  Field  Demonstration  Conference.  Sept.  14-16.  1961 
Pp.  182-190 
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Snively,  G.  G.  and  C.  0.  Chichester  1962  SAFETY  IN  RACING,  PART  TI - 

(Personnel  Restraining  Sys  ems  in  Automotive  Safety,  work  supported 
in  part  by  Research  Grant  no.  AC-51  of  the  U.  S.  Public  Health  Ser¬ 
vice.  May  1962) 
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Snyder,  F.W.  1962  EFFECTS  OF  LOW  FREQUENCY  VERTICAL  VIBRATION  ON  HUMAN 

PERFORl'iANCE .  (Paper,  Meeting  of  Aero  Medical  Association,  Atlantic  City, 
April  9-12,  1962) 

ABSTRACT:  This  program  was  initiated  in  1959  under  contract  with  office  of 
Naval  Research.  A  laboratory  facility  designed  for  human  experimentation  is 
used.  Seventeen  subjects  participated  in  the  first  experiment  establishing 
judged  vibration  severity  levels  identified  as  definitely  perceptive,  mildly 
annoying,  extremely  annoying,  and  alarming.  Sinusoidal  vibration  frequencies 
ranged  from  1-27  cps .  Acceleration  ranged  from  0.01  g  at  1  cps  to  1.5  g  at 
20  cps.  Performance  of  six  to  nine  subjects  wa.s  measured  for  continuous  track¬ 
ing  and  discrete  tasks  during  vibration.  Highlight  results  are;  performance 
is  degraded  on  some  tasks  but  not  on  others;  subjects  are  not  always  aware  of 
performance  degradation;  some  correlation  exists  between  affected  body  region 
and  vibration  frequency;  distraction  irritation  in  nose  region  occurs  above 
12-14  cps;  visual  degradation  is  greatest  in  the  range  12-23  cps. 
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Snyder,  R.G.  1959  BRACING  MAN  FpR  SPACE  FLIGHT. 

(Paper,  American  Anthropological  Assoc,  and  Sociedad  Mexicans  de 
Antropologia ,  Mexico  City,  Dec.  1959) 


ABSTRACT:  The  author  of  this  paper  discusses  a  frequently  encountered  asj^ct 
of  abrupt  deceleration  which  occurs  in  the  field  of  aviation--that  of  the 
vertebral  injury.  Vertebral  fractures  are  of  particular  concern  due  to  tl) 
increasing  incidence  of  this  type  of  injury  resulting  from  high  impact  si 
tions.  A  major  explanation  for  the  increasing  incidence  of  vertebral  inj 
appears  to  be  due  to  the  increase  in  the  vertical  component  of  decelerati 
force  diagrams.  Present  restraint  systems  do  not  give  adequate  support  be 
they  are  basically  designed  for  lineal  deceleration  protection  only.  Reep: 
tion  of  this  point  is  observed  in  the  recent  modification  of  the  shoulder 
inertial  reel  locking  device  in  fighter  type  aircraft.  The  proposed  brae 
restraint  is  designed  to  keep  the  back  in  optimal  position  for  high  decel^ 
loads.  Use  of  a  bracing  restraint  would  tend  to  keep  the  back  in  optimal 
position  for  such  loads.  In  regard  to  comfort  it  is  believed  that  if  thi: 
support  were  properly  fitted  and  snugged,  it  would  provide  the  pilot  with 
support  which  he  does  not  have  at  present.  The  most  important  considerati] 
in  Such  a  system  is  the  degree  of  additional  protection  which  could  be 
obtained.  In  instances  of  abrupt  deceleration  while  wearing  such  a  devicej 
the  force  normally  borne  by  the  lumbar  area  of  the  vertebral  column  would 
be  partially  absorbed  by  the  bracing  system. 
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Snyder,  R.G.  19*; 9  A  NEW  APPROACH  TO  THE  PROBLEM  OF  INCREASING  HUMAN 

TOLERANCE  TO  HIGH  DECELERATION  FORCES/ 

Journal  of  the  Arizona  Academy  of  Science  1(2):68-71 


SUMMARY;  Preliminary  design  and  theory  of  a  full  back  brace  restraint  system 
Intended  for  wpar  under  flight  clothing  by  pilots  of  high  perfomance  air¬ 
craft  is  brief]/  described.  It  is  hypothesized  that  such  a  protective  device 
might  not  only  decrease  physical  fatigue  on  long  flights,  but  due  to  its 
individual  support  characteristics  might  offer  a  method  of  substantially 
increasing  hupian  tolerance  to  abrupt  multi-directional  deceleration  forces. 
Such  a  system  might  have  an  immediate  usefulness  in  reduction  of  the  present 
high  incidence  of  vertebral  fractures  incurred  by  pilots  of  high  performance 
aircraft,  and  might  be  utilized  by  personnel  of  space  vehicles.  (Author) 
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Snyder,  R.  G.  1961  MANNED  SPACE  FLIGHT  VEHICLES  AND  THE  PHYSICAL 

ANTHROPOLOGIST 

Am.  J.  Phys .  Anthropol.  19(2) ; 185-193,  June  1961. 

ABSTRACT:  Antliropomo tries  and  biomechanics  have  already  helped  to  elucidate 
problems  in  aeronautical  science.  Future  problems  of  interest  include 
hypersonic  escape,  space  capsule  environments,  seating  and  restraint,  weight¬ 
lessness,  human  tolerance  to  various  physical  forces,  criteria  of  physique, 
recycling  of  wastes  in  nutrients,  radiation  effects  and  a  vast  array  of  other 
biological  and  cultured  relationships.  Tlie- author  briefly  outlines  the 
role  of  physical  anthropology  in  some  of  these  areas.  Regarding  the  problem 
of  restraint,  a  complete  outline  of  requirements  for  a  minimum  restraint 
system  is  given.  Feeding,  walking,  and  medical  problems  are  discussed  in 
conjunction  with  the  weightless  condition.  In  conclusion  it  appears  that 
physical  anthropology^  having  the  most  comprehensive  range  of  knowledge  of  man, 
will  contribute  much  to  future  research  in  aerospace  medicine. 
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Snyder,  R.  G.  1962  A  CASE  OF  SURVIVAL  OF  EXTREME  VERTICAL  IMPACT  IN  SEATED 
POSITION.  (Civil  Aeromedical  Research  Institute,  Federal  Aviation  Agency, 
Oklahoiiui  City,  Oklahoma)  CARI  Rept  .  62-19,  Oct.  1962 

ABSTRACT:  Physical,  biophysical,  and  medical  data  are  presented  concerning  the 

case  of  a  20-yi’ar-oi  d  ma  l  e  o f  ^exceilent  physica  l  eond  rti  on“vho"  j  urpe^ 

Golden  Gate  Bridge  in  San  Francisco,  surviving  for  ten  days  a  free-fall  decelera¬ 
tion  in  the  seated  position  (buttocks  to  head)  of  a  calculated  4128  g  for  .0023 
secs.  Specific  trauma  resulting  from  this  impact  indicates  that  thi.s  may  closely 
approach  tlie  e.xtreme  liuman  survival  tolerance(s)  to  impact  in  this  position,  and 
that  while  distribution  of  forces  through  support  of  the  upper  torso  may  greatly 
minimize  injury  to  the  skeletal  system,  protection  of  internal  organs  will  present 
a  much  more  difficult  problem.  (AUTHOR) 
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Snyder,  R.  G.  1962  HUMAN  SURVIVAL  OF  EXTREME  VERTICAL  DECELEILMION  IN  FREE- 
FALL.  (Paper,  33rd  Annual  Meeting  of  the  Aerospace  Medical  Assoc.,  9-12 
April  1962,  Atlantic  City,  N.  J.) 

ABSTRACT:  Mobt  studies  concerned  with  human  tolerance  to  abrupt  impact  forces  have 
of  necessity  been  confined  to  aspects  of  the  body's  lower  limits,  with  an  end¬ 
point  often  being  that  of  subjective  pain  or  below  that  level  at  which  non-rever- 
sible  trauma  may  occur.  As  a  result  little  is  known  about  the  higher  ranges  of 
human  impact  survivability  or  variability.  In  this  investigation  information 
concerning  vertical  impacts  received  in  accidental,  suicidal,  or  homicidal  free- 
falls  was  obtained  during  the  past  year  on  2000  individuals  who  survived  falls 
gteater  than  ten  feet.  These  included  both  sexes  and  ranged  from  infancy  to  91 
years  in  age.  In  addition,  data  have  been  obtained  on  fatal  falls  for  the  same 
period.  Of  the  survivable  falls,  100  cases  were  selected  for  intensive  study  in 
which  most  variable  were  known  or  could  be  determined  accurately.  In  each  case 
the  exact  distance  of, the  fall,  body  position  upon  impact,  material  impacted, 
and  resulting  deformation  were  known,  allowing  bio-physical  calculations  of  velo¬ 
city  and  impact  forces  to  be  made.  Complete  medical  histories  and  roentgenograms 
were  obtained  on  each  subject  and  the  injuries  correlated  with  the  directions, 
magnitude,  and  distribution  of  force  at  impact.  These  data  indicate  that  under 
certain  conditions  the  human  body  can  survive  considerably  higher  impact  forces 
than  previously  reported..  Although  impact  tolerance  v.riability  was  evident, 
some  factors  were  found  which  appear  to  increase  the  human  impact  survival  limit. 

CAerospace  Medicine  33(3) : 369-370,  Mar.  1962) 
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Snyder,  R.  G. '  1963  HUMAN  SURVABILITY  OF  EXTREME  IMPACTS  IN  FREE-FALL 

(Civil  Aeromedical  Research  Institute,  Federal  Aviation  Agency, 
Oklahoma  City,  Oklahoma)  CARI  Report  63-15. 

ABSTRACT:  Human  deceleration  tolerances  beyond  the  limits  imposed  by 
voluntary  experimental  methods  were  studied  by  means  of  intensive  case 
Histories  of  137  individuals  who  have  survived  extremely  abrupt  impacts 
in  accidental,  suicidal,  and  homicidal  free-falls.  Fall  distances 
ranged  up  to  275'  and  calculated  velocities  up  to  116  ft/sec(79  mph). 
Physical  and  biological  data  are  presented  on  both  sexes  with  an  age  range 
of  Ij  to  91  years,  and  with  Impacts  occurring  in  all  body  axis  orientations. 
A  detailed  analysis  of  factors  found  to  affect  survivability  in  free-falls 
collected  in  the  past  two  years,  demonstrate  that  humans  have  survived 
impact  forces  considerably  greater  than  those  previously  believed  tolerable. 
(CARD- 
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Snyder,  R.  G.  1963  HUMAN  TOLERANCES  TO  EXTREME  IMPACTS  IN  FREE-FALL 

(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 
Hilton  Hotel,  Los  Angeles,  Calif,,  May  2,  1963) 


SUMMARY:  Physical  and  biological  data  have  been  presented  on  137  of  168  cases  of 

individuals  who  have  survived  extremely  abrupt  impacts  in  free-falls.  Fall 
distances  ranged  up  to  275'  and  calculated  velocities  up  to  116  ft/sec  (79  inph). 
This  population  included  both  sexes  with  an  age  range  of  Ij  to  91  years.  A 
detailed  analysis  of  factors  found  to  affect  survivability  in  free-fall  impacts 
was  presented. 

It  has  been  shown  that  humans  have  survived  impact  forces  considerably  greater 
than  those  previously  believed  tolerable.  It  is  suggested  that  muscular  relaxa¬ 
tion  (as  in  intoxication  or  paranoid  schizophrenia)  may  play  an  important  role  in 
reducing  trauma  in  some  cases.  These  data  also  indicate  that,  as  the  duration 
of  impact  is  decreased  below  .0006  seconds  and  zero  time  is  approached  body  tissues 
may  not  respond  as  expected  and  survival  of  impact  forces  of  normally  fatal 
magnitude  may  ue  increased.  (AUTHOR) 
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Snyder,  R.  G.  1963  HUMAN  TOLERANCES  TO  EXTREME  IMPACTS  IN  FREE-FALL 
Aerospace  Medicine  34(8)695-709. 

SUMMARY:  Physical  and  biological  data  have  been  presented  on  137  of  168 

cases  of  individuals  who  have  survived  extremely  abrupt  impacts  in  free- 
falls.  Fall  distances  ranged  up  to  275'  and  calculated  velocities  up  to 
116  ft. /sec.  (79  mph).  This  pupulation  included  both  sexes  with  an  age 
range  of  1^  to  91  years.  A  detailed  analysis  of  factors  found  to  affect 
survivability  in  free-fall  impacts  were  presented. 

It  has  been  shown  that  humans  have  survived  impact  forces , cons iderably 
greater  than  those  previously  believed  tolerable.  It  is  suggested  that 
muscular  relaxation  (as  in  intoxication  or  paranoid  schizophrenia)  may 
play  an  important  role  in  reducing  trauma  in  some  cases.  These  data  also 
indicate  that,  as  the  duration  of  impact  is  decreased  below  .0006  sedonds 
and  zero  time  is  approached,  body  tissues  m.ay  not  respond  as  expected  and 
survival  of  impact  forces  of  normally  fatal  magnitude  may  be  increased. 
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Snyder,  R.G.  1963  I>T'ANTICIDE  AND  AURORA  7:  AEROMEDICAL  ANTHROPOLOGICAL 
RESEARCH  IN  EXTREME  HUMAN  DECELERATION.  (Paper,  presented  at  annual 
meeting,  American  Association  of  Physical  Anthropologists,  University 
of  Colorado,  Boulder,  Colo.,  4  May  1963) 


.‘JlSTilACT:  Current  scientific  knowledge  of  human  physical,  physiological, 
and  psychological  responses  to  extreme  impact  forces  is  primarily  restricted 
to  non-reversible  injury  thresholds  experimentally  induced  with  voluntary 
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subjects.  A  new  approach,  based  upon  two-year's  nation-wide  investigation 
of  selected  cases  of  survived  accidental,  suicidal,  and  homicidal  free-falls, 
has  provided  considerable  information  concerning  human  tolerances  to  high 
impact  forces  up  to  terminal  velocity.  These  data  indicate  that  under 
certain  conditions,  man  may  survive  deceleration  forces  many  times  higher 
than  previously  considered  possible.  Implications  for  manned  space  flight 
are  considered.  (Author) 
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Snyder.  R.Z,  1961  A3J-1  SPIN  SIMULATION  PROGRAM  ON  THE  NAVY  HUMAN  CENTRIFUGE. 

(Aviation  Medical  Acceleration  Lab.,  Johnsville,  Pa.) 

NADC-MA  6104,  17  March  1961.  ASTIA  AD  256  260. 

ABSTRfXCT:  The  Navy  acceptance  tests  for  the  A3J-1  include  a  spin  test  b£  five 
turns  before  starting  recovery.  Pilot  ability  to  recover  the  airc’^aft  while 
subjected  to  spin  type  acceleration  loads  was  evaluated  through  the  operation 
of  the  human  centrifuge,  so  as  to  simulate  an  A3J-1  spin  of  eleven  turns,  with 
either  steady  or  oscillatory  loading  during  either  normal  or  inverted  spins. 

It  was  found  that  the  pilots  were  capable  of  performing  the  required  recovery 
procedures  while  exposed  to  the  various  predicted  loads. 
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Snyder,  R.Z.  1960  NONDESTRUCTIVE  TESTING  OF  THE  AVIATION  MEDICAL  ACCELERATION 
LABORATORY  HUMAN  CENTRIFUGE 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  (Minutes  of  11th  Annual 
Conference  on  Nondestructive  Testing,  Sept.  13-15,  1960) 

ABSTRACT:  The  purpose  of  this  paper  is  to  present  information  pertinent  to 
stress  monitoring  problems  connected  with  nondestructive  testing  of  the  50-ft. 
human  centrifuge.  A  description  of  the  centrifuge  and  its  equipment  is  given 
along  with  detailed  specifications  concerning  structure  and  performance'.  The 
present  system  of  stress  testing  is  examined  and  the  centrifuge  modification  prog 
ram  is  discussed  in  relation  to  future  stress  testing  requirements.  Recommenda¬ 
tions  are  solicited  on  the  problem  of  developing  an  adequate  method  to  stress 
monitor  centrifuge  programs  on  the  present  centrifuge  and  on  the  development  of 
a  stress  analysis  program  that  can  be  incorporated  into  plans  and  design  of  the 
new  centrifuge. 
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Sochring,  K  1945  LIST  OF  PUBLICATIONS  AVAILABLE  AT  THE  LIBRARY  OF  THE 

GERMAN  AEROMEDICAL  RESEARCH  INSTITUTE.  (  Buecherel  des  LuftfahrCmedizinis’ 
chen  Forschungsinsc itut  des  Reichs luftfahrtminlsceriums) 

ASTIA  AII-59256,  June  1945 


ABSTRACT':  A  list  of  publications  available  at  the  Library  of  the  German  Aero- 
medical  Research  Institute  is  presented.  The  list  includes  periodicals  dealing 
with  general  medical,  physiological,  aero-medical,  and  other  scientific  topics; 
also  textbooks  and  treatises  on  physics,  chemistry,  physiology,  physiological 
chemistry,  hygiene,  internal  medicine,  and  aeromedicine ,  on  the  physiology  of 
high  altitudes,  as  well  as  books  on  miscellaneous  subjects,  A  number  of  books 
listed  are  the  property  of  the  members  of  the  Research  Institute. 
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Sohn,  R.  L.  1960  VEHICLE  DESIGN  FOR  LUNAR  LANDING 

(Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif.) 

Rept.  No.  STL/TR-60-0000-09169;  20  May  1960 

ABSTRACT:  Impact  conditions  to  be  encountered  during  a  landing  on  the  surface 
of  the  ijoon  will  be  determined  by  uncertainties  in  launch  and  midcourse  trajec¬ 
tory  guidance  accuracies,  retro-rocket  performance,  terminal  guidance,  and 
retro-rocket  orientation.  For  semi-soft  landings,  in  which  no  attempt  is  made 
to  remove  residual  velocities  and  altitudes  after  retro-firing,  impact  velocities 
can  reach  several  hundred  it/sec.  Further,  the  direction  of  impact  will  not  be 
known,  so  that  an  omni-directional  in^iact  structure  is  required.  For  full  soft 
landings,  velocities  can  be  reduced  to  less  than  50  ft/sec. 


4,744 

Sokolov,  V,A.  1961  STAGES  ON  A  GREAT  ROAD 

^ir  Information  Division,  Wright-Patterson  AFB,  OhioJ  AID  Rept.  No.  61-156 
ASTIA  AD  269  794 

Or^ginal  Source:  Nauka  i  zizhn*  April  1961,  Pp.  5,  8ff. 
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Solley,  C.  M.  1960  INFLUENCE  OF  HEAD  TILT,  BODY  TILT,  AND  PRACTICE  ON 
REDUCTION  OF  ERROR  IN  PERCEPTION  OF  THE  POSTLTRAL  VERTICAL. 

J.  gen,  Psychol.  62(First  Half):69-74,  Jan.  1960. 


ABSTRACT:  The  effects  of  head  tilt,  body  tilt,  and  practice,  and  the  inter¬ 
actions  of  these  variables  on  the  decrease  in  error  in  perception  of  the 
postural  body-vertical  were  investigated.  Twenty-four  male  students  partici¬ 
pated;  six  were  assigned  to  each  of  four  experimental  conditons:  two  body 


tilt  (30  degrees  right  or  30  degrees  left)  and  two  head  tilt  (30  degrees  right 
or  30  degrees  left) .  A  given  S  was  always  tilted  in  one  direction  with  one 
direction  of  head  tilt;  his  task  was  to  return  himself  to  true  vertical  on 
each  of  30  trials.  Average  error  for  blocks  of  five  trials  was  computed  per 
S;  these  data  wete  examined  by  an  analysis  of  variance.  The  results  were 
discussed  in  light  of  other  findings  in  the  area.  (Tufts) 
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Sollid.iy,  R.  E.  1961  EVALUATION  OF  PROJECT  MERCURY  SIMULATOR. 

‘  (Naval  Air  Test  Center,  Patuxent  R-ver,  Md . )  Proj .  TED  PTR  RAAD-3058, 
FT  2123-68,  Rept .  No.  1,  21  Feb.  1961 
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Sommer,  A.  V.  1952  THE  PILOT  IS  THE  LIMIT.  Aero  Digest  65:17-25. 
Dec.  1952.' 


4,748 

Sommer,  J,  1939  ZUR  FRAGE  DER  EINWIRKUNG  VON  MECHANISCHEN  SCHWINGUNGEN  AUF 
DEN  EIGENREFLEXAPPARAT  DES  MENSCHEN  (On  the  Question  of  the  Effect  of 
Mechanical  Vibrations  Upon  the  Individual  Reflex  Apparatus  of  Man) 

Luf tfahr tmediz in  4:  292. 
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Sorin,  A.B.  1957  THE  REIJiTIVE  CRASH  PROTECTIVE  QUALITIES  AND  DEFICIENCIES 
.  OF  THE  MIL-S-7877  PASSENGER  SEATS  IN  FORWARD  AND  AFT  FACING  POSITIONS 
(Paper,  American  Medical  Association  Convention,  May  7,  1957)  • 
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Sorin,  B.  A.  1955  THE  RELATIVE  CRASH  PROTECTIVE  QUALITIES  AND  DEFICIENCIES 
OF  MIL-S-’«77  PASSENGER  SEALS  IN  FORWARD  AND  AFT  FACING  POSITIONS. 

(BuAer,  Flight  Safety  Foundation,  Inc.) 
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So*now,  M.  &  E.  Ross  1961  ELECTRODES  FOR  RECORDING  PRIMARY  PIOELECTRICAL 
SIGNALS 

(DSAF  Biomedical  Lab.,  Wright-Patterson  AFB,  O.hip) 

Contract  AF  33(616)  7304,  Proj .  7222,  Task  71751,  ASD  TR  61  437,  Sept. 
1961. 


ABSTRACT:  This  report  summarizes  electroding  practices  in  the  biological 
sciences.  The  literature  concerning  major  problems  associated  with  pl-.ysio- 
logical  electroding  techniques  in  common  use  is  reviewed.  Primary  areas  of 
interest  and  discussion  are  1)  general  electrode  problems;  2)  methods  of 
minimizing  these  problems;  and  3)  specific  applications  to  bioelectric 
measurements  such  as  electroencephalography,  electrocardiography,  GSR, 
electromyography,  and  electrical  optokinetic^ .  (Tufts) 


Soule,  H.  A.  and  0.  Seidtnan  1942  INFLUENCE  OF  LOADING  CONDITION  ON  PILOTING 
TECHNIQUE  FOR  SPIN  RECOVERY  fOR  PURSUIT  AIRPLA.NES  .  (National 
Advisory  Committee  for  Aeronautics,  Washington,  D.  C.)  NACA  RB, 

June  1942 . 
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Space  Technology  Labs.  1962  PERVYI  V  MIRE  GRUl’POVOl  POLET  V  KOS- 

MICHESKOE  PROSTRANSTVO  (OSNOTOYE  ITOGI)  (The  World’s  First  Tandem 
.  Flight  in  Space  (Basic  Results) 

(Space  Technology  Labs.,  Inc.,  Redondo  Beach,  Calif.) 

Transl.  from  Pravda  (Moscow)  P.  1-3,  Oct.  22,  i962, 

Rept.  9990-6333-KU-000  STL-TRANS-70  N63- 18841 

ABSTRACT:  The  objectives,  spacecraft  design,  g  lidance  and  measurement 

systems,  radio  and  T.V.  communications  systems,  biomedical  studies,  and  the 
parameters  for  uhe  accomplishment  of  the  first  Soviet  tandem  flight  in 
8pace--Vostok  3  and  Vostok  4--are  given.  The  technological  si  1  organization 
problems  confr<-nted  and  solved  in  preparation  for  such  a  fligtit  are 
discussed,  including;  (a)  devising  a  complex  of  ground  support,  data  pro¬ 
cessing,  and  recovery  systems;  (b)  organization  aiid  operation  of  simultaneous 
flight  conmvind,  guidance,  and  ground  control  systems,  and  (c)  organization 
of  radiation  and  medical  control  systems  to  check  on  the  astronauts' 
conditions.  The  astronauts'  duties  during  flight  were;  (1)  to  communicate 
with  ground  stations  and  the  other  satellite  via  radio;  (2)  to  conduct 
regular  psychological,  physiological,  and  vestibular  tests,  i/csides  the 
normal  medical  tests;  (3)  to  conduct  observations  of  the  other  ship,  the 
earth  ,  clestial  bodies,  and  other  phenomena,  and  to  evaluate  the  manual 
controls;  (4)  to  nvike  motion  pictures  inside  the  capsule  and  through  port¬ 
holes;  (5)  to  evaluate  the  experiences  related  to  the  state  of  "free- 
floating",  and  (6)  to  conduct  biological  experiments,  such  as  regulating 
atmospheric  conditions  in  the  capsule  and  performing  normal  body  functions. 
(N63- 18841) 
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Sp*tz,  H.  1950  BRAIN  INJURIES  IN  AVIATION. 

German  Aviation  Medicine.  World  War  II  (  Dept.  Air  Force,  1950)  I,  616-640. 
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Specht,  H.  1952  TOXICOLOGY  OF  TRAVEL  IN  THE  AEROPAUSE 

In  White,  C.  S.,  &  0.  0.  Benson,  Jr.,  eds..  Physics  and  Medicine  of  the 
Upper  Atmosphere.  A  Study  of  the  Aeropause  (Albuquerque,  N.  Mex.:  Univ.  of 
New  Mexico  Press,  1952)  pp .  171-181 
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Spector,  M  1959  DIZZINESS  IN  RELATION  TO  ORGAN  SYSTEM. 

Eye  Ear  Nose  Monthly  38:1030-5,  December  1959 
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Spector,  K.  1961  POSITIONAL  NYSTAGMUS  AND  VERTIGO. 
In.  J.  Int.  Coll.  Surg.  36:359-363,  Sept.  1961. 
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Spector,  W.  S.; Ed.  1956  HANDBOOK  OF  BIOLOGICAL  DATA. 

WADC  Tech.  Rept.  56-273,  October  1956.  ASTIA  AD  110  501 

ABSTRACT:  This  report  presents  tabular  data  and  certain  graphs,  charts  and 
diagrams  in  the  broad  areas  of  plant,  animal,  and  pre-clinical  medical  sciences. 

The  principal  factors  in  selecting  table  subjects  and  data  were  their  basic 
importance  or  wide  general  interest,  and  adaptability  to  tabular  presentation. 

The  report,  as  presented,  represents  a  condensation  and  abridgment  of  some 
20,000  pages. 

The  tables  are  arranged  under  the  following  categories:  (I)  Biochemical  and 
"iophysical  Characteristics;  (II)  Genetics,  Cytogenetics,  and  Reproduction; 

(III)  Development  and  Morphology;  (IV)  Nutrition,  Digestion,  and  Metabolism; 

(V)  Respiration  and  Circulation;  (VI)  Other  Physiological  Activities  and  Perfor¬ 
mances;  (VII)  Biologically  Active  Compounds;  (VIII)  Environment  and  Survival; 

(IX)  Symbiosis  and  Parasitism;  and  (X)  Ecology  and  Biogeography.  In  every 
category  some  tables  will  be  of  interest  to  all  biologists  generally,  and  some 
tables  will  be  of  interest  to  those  in  major  branches  of  biology. 

M,aterial  in  this  Handbook,  like  that  In  the  previous  reports  are  unique  in  the 
high  degree  cf  authorita tiveness  sought  for  the  data.  These  tables,  like  those 
it.  the  previous  reports,  arc  also  unusual  in  their  trcatruont  of  the  well-known 
phenomenon  of  biological  variability.  Quantitative  data  are  supplemented  with 
such  essential  information  as  units,  methods,  and  conditions  of  measurement, 
conversion  f..ctors,  glossaries,  and  taxonomy  lists.  An  Appendix  and  an  unusually 
complete  Index  are  included. 
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Spells,  K.E.  1959  A  DISCUSSION  OF  SOME  ASPECTS  ON  THE  THEORY  OF  THE  SEMICIRCULAR 
CAI^L  (Flying  Personnel  Research  Committee  (Gt.  Brit.)  Rept.  No.  FPRC  1095; 
Aug.  1959,  ASTIA  AD-237  775 


ABSTRACT:  An  attempt  is  made  to  derive  equations  for  the  motion  of  the  cupula  from 
first  principles,  and  to  indicate  the  nature  of  the  assumption  required  to  reduce 
these  equations  ot  the  equation  given  by  van  Egmond  et  al  Q.  Phvs .  110:  1,  1949). 
Also  an  attempt  has  been  made  to  allow  for  the  effect  of  leakage  of  endo lymph  betwcew 
the  cjupula  and  the  walls  of  the  ampulla.  (Author) 
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Spells,  K.E.  1961  CALCULATIONS  FOR  THE  DESIGN  OF  LARGE  SCALE  WORKING  MODELS 
'  OF  THE  SEMI-CIRCULAR  CANAL 

(R.A.F.  Institute  of  Aviation  Medicine,  Farnborough,  Hants.)  I.A.M.  Scientific 
Memorandum  No.  34,  February,  1961 

ABSTRACT:  Equations  representing  general  relationships  to  be  satisfied  between 

linear  dimensions  and  other  parameters  are  given  for  the  construction  of'models 
dynamically  similar  to  the  semi-circular  canal  as  contemplated  in  the  theory  of 
Steinhausen  and  others.  The  equations  are  transformed  for  the  case  when  a 
piston  in  a  cylinder  replaces  the  cupula-ampulla,  and  numerical  calculations  are 
provided  for  a  16"  model. 
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Sperry,  E.G.,  H.P.  Nielsen,  I.M.  Barash  19 

SPEEDS  AND  HIGH  ALTITUDES.  J.  Aviation  Me 


SUMMARY  AND  CONCLUSION:  The  instances  of  delay 
which  the  subject  was  thrown  from  the  seat  by  t 
discussion.  In  each  case  the  subjects  were  in 
seconds  following  ejection.  They  were  experien 
made  at  least  one  previous  ejection  test.  They 
take  off  to  open  manually  the  lap  belt  at  the  f 
assumed  that  they  could  never  beat  the  automati 
In  each  case,  interrogation  disclosed  that  they 
observing  mind.  This  was  proved  by  checking  th 
the  photographic  results.  However,  there  was  a 
that  each  man  had  no  idea  that  ten  seconds  had 
seat,  they  were  just  beginning  to  take  correcti 
reports  of  fatal  emergency  ejections  in  which  a 
have  been  completed  at  moderate  altitudes,  but  ’ 
clear  the  seat  or  pull  the  rip  cord. 


>5  DOWNWARD  EJECTIONS  AT  HIGH 
3.  26(5) :356-372 


sd  separation  from  the  seat  in 
:ie  recovery  parachute  warrant 
:he  seat  for  approximately  ten 
red  parachutists  and  had  each 
were  instructed  shortly  before 
Lrst  opportunity,  it  being 
:  function  of  the  belt  release, 
had  maintained  an  alert  and 
;ir  description  of  events  against 
pparently  no  sense  of  time,  in 
; lapsed.  When  thro'wn  from  the 
/e  action.  This  may  explain 
pparently  successful  ejections 
^ith  no  subsequent  attempt  to 


-  -  ■  -  / 
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Spezla,  Emil  1962  ROLE  OF  PILOT  FACTORS  IN  ARMY  FIXED  WING  ACCIDNETS 

(Army  Board  for  Aviation  Accident  Research,  Fort  Rucker,  Ala.) 

Rept.  No.  HF  1-62,  ASTIA  AD-293  805, 
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Spiegel,  E.A.  &  T.D.  Demetriades  1922  BEITRAGE  ZUM  STUDIUM  VEGETATIVEN 

NERVENSYSTEMS.  III.  MITTEILUNG.  DER  EINFLUSS  DES  VESTIBULARAPPARATES 
AUF  DAS  GEFASZSYSTEM  (Contribution  to  the  Study  of  the  Vegetative 
Nervous  System.  III.  Report.  The  Influence  of  the  Vestibular  Apparatus 
Upon  the  Vessel  System) 

Archly  fur  die  Gesamte  Psychologie  (Leipzig)  196:  185-199 


4,764 


Spiegel,  E.  A.,  M.  J.  Oppenheimer,  G.  C.  Henry,  &  H.  T.  Wycis  1944  EXPERIMENTAL 
PRODUCTION  OF  MOTION  SICKNESS.  War  Med.  6:283-290 
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Spiegel,  E.  A.,  M.  Spiegel -Adolph,  H.  T.  Wycis  and  M.  Marks  1947  CEREBRAL 
CONCUSSION  AND  CONVULSIVE.  REACTIVITY.  A.  Nerv.  &  Ment .  Pis .  Proc ., 

26:84. 
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Spiegel,  E.  A,,  M.  Spiegel -Adolph,  H.  T.  Wycis,  M.  Marks  and  A.  J.  Lee.  1947 
SUBCORTICAL  CHANGES  IN  CEREBRAL  CONCUSSION.  J.  Nerv.  &  Ment.  Dis.  106:359. 
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Spindler,  T.F.  &  R.W.  Hohl  1953  G  x  TIME  FLIGHT  PATTERNS  IN  THE  NAVAL 
AIR  TRAINING  COMMAND.  PHASE  I:  ACROBATIC  ANT)  GL'NNTRY  MANEUVERS  IN 
BASIC  TRAINING  AS  FLOWN  IN  INSTRUCTORS  BASIC  TRAINI.NG  UNIT. 

(U.S.  Naval  School  of  Aviation  Medicine,  Naval  Air  Station,  Pensacola, 
Fla.)  Research  Report  No.  NM  001  059.27.01,  7  Aug.  1953. 

ASTIA  AD  21051 

ABSTRACT:  The  acceleration  patterns  in  Acrobatic  and  Gunnery  flights  at 
the  Instructors  Basic  Training  Unit,  NAS,  Pensacola,  Florida,  have  been 
determined  using  Hathaway  Recording  Linear  Accelerometers. 
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The  magnitude  and  duration  of  the  G  forces  in  these  Acrobatic  and  Gunnery 
maneuvers  (as  flown  in  the  Instructors  Basic  Training  Unit)  frequently 
exceeded  the  blackout  threshold  values  as  determined  on  the  human  centrifuge 

This  is  a  reasonable  explanation  for  the  high  incidence  of  G  symptoms  in 
certain  phases  of  Basic  Flight  Training.  These  factors  and  their  signifi¬ 
cance  in  Naval  Air  Training  have  been  discussed. 
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Spindler,  T.F.  ,  1953  G  x  TIME  FLIGHT  PATTERNS  IN  THE  NAVAL  AIR 

TRAINING  COMMAND  PHASE  II  AND  III:  ACROBATIC  AND  GUNNERY  MANEUVERS 
IN  BASIC  TRAINING  AS  FLOWN  BY  FLIGHT  STUDENTS. 

(U.S.  Naval  School  of  Aviation  Medicine,  Naval  Air  Station,  Pensacola, 
Fla.)  Research  Report  No.  NM  001  059.27.02,  28  Aug.  1953. 

ASTIA  AD  21030 

ABSTRACT:  The  acceleration  patterns  in  acrobatics  and  gunnery  , fl ights  by 
students  in  the  Nava’  Air  Basic  Training  Command  have  been  determined  using 
recording  accelerometers. 

These  student  G  x  time  patterns  were  higher  in  acrobatics  than  the  instruc¬ 
tors  patterns,  (previously  determined  in  a  similar  study),  and,  also,  had 
much  more  variation  particularly  between  the  average  and  the  high  G  recorded 
in  each  maneuvers . 

The  use  of  recording  linear  accelerometers  in  training  aircraft  would  bring 
instances  of  excessive  G  to  the  instructors  attention  immediately  and  would 
also  provide  graphic  acceleration  patterns,  for  each  maneuver,  for  use  in 
post  flight  discussions. 

The  ase  of  recording  linear  accelerometers  in  training  aircraft  would  bring 
instances  of  excessive  G  to  the  instructors  attention  immediately  and  would 
also  provide  graphic  acceleration  patterns,  for  each  maneuver,  for  use  in 
post  flight  discussions. 

The  sue  of  anti-G  suits  would  raise  the  tolerance  of  practically  all  flight 
personnel  sufficiently  to  eliminate  blackout  and  consciousness  in  the  Basic 
Training  Command.  This  protection  would  increase  pilot  efficiency  and  would 
also  contribute  materially  to  flight  safety. 

Due  to  the  high  level  of  positive  accelerative  forces,  now  known  to  be 
present  in  acrobatic  and  gunnery  flights  in  the  Basic  Training  Command,  it 
is  suggested  that  reconsideration  be  given  the  possibility  of  utilizing  the 
standard  Navy  anti-blackout  suit  in  the  Basic  Training  Command. 
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Spratt,  H.G.M.  1957  TRANSDUCER  CHARACTERISTICS:  >EASUREMENT  OF  DISPLACE 
MENT,  VELOCITi^ ACCELERATION.  Elect .  and  Radio  Eng .  34:2-8,  Jan.  1957 
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Squires,  R.D.  &  E.  Hcndler  1959  NADC  BIOLOGICAL  INSTRUMENTATION  SYMPOSIUM  OF 
10  DEC.  1958 

tU.S.  Naval  Air  Development  Center,  Johnsville,  Pa^  NADC-MA-LR81,  April  S,  1959 

ABSTRACT;  This  report  presents  the  results  of  a  symposium  held  St  AMAL  to 
ascertain  the  existing  capability  for  estimating  any  change  in  measurable  . 
physiological  variables  occurring  in  pilots  while  flying  air  or  space  craft. 

The  minutes  of  the  meeting  are  included  as  an  enclosure.  Some  of  the  physiological 
measurements  that  might  be  made  are  respiration,  blood  pressure,  ECG,  EEC,  and 
some  of  the  environmental  measurements  are  pilot  body  temperature,  inside  pressure 
suit  temperatures,  cabin  temperature  and  pressure,  and  radiation  exposure.  The 
final  size  and  weight  of  the  entire  instrument  package,  including  power  supply 
and  tape  recorder  and  excluding  telemetering  equipment,  must  be  kept  at  an 
absolute  minimum,  e.g.,  to  be  able  to  fit  into  a  Martin  Baker  ejection  seat. 
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Squires,  R,D, 
(U,S.  Naval  Air 


1959  NADC  BIOIOGICAL  INSTRUMENTATION  SYMPOSIUM  OF  10  DlC  1958 
Development  Center,  Johnsville,  NADC-MA-LR89  June  8,  1959 


concerning  bioinstrumentation  and  gives 

il  5  .  ..  project.  An  airborne  instruisent 

package  is  bting  designed  which  will  include  the  following:  physiological 

Mte”and*^mlnC^*  •y«tollc  blood  pressure,  blood  oxygen  saturation,  respiratory 
rate  and  minbte  volume,  galvanic  skin  resistance)  and  environmental  parameters 

il  T?*!*  humidity,  pressure  suit  and  cabin  and  TV 

^Itorlng  oj  pilot  and  instrument  panel),  in  addition,  a  ground  control \i»d 
ta  processing  Installation  will  be  designed  and  constructed. 
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Squires,  R.  1).  et  al  1961  THE  REMOTE  MONITORING  OF  PHYSIOLOGICAL 
DATA  FROM  PERSONNEL  IN  FLIGHT. 

A(!rospace  Medicine  32(3):  248,  March  1961. 


ABSTRACT;  The  text  of  the  presentation  will  be  based  on  the  technical  and 


physiologica'  data  obtained  from  studies  done  at  the  Aviation  Medical 
Acceleration  Laboratory  during  the  past  two  years.  The  discussion  will 
attempt  to  describe  a  workable  total  system  concept  for  remote  monitoring 
of  physiological  data  compatible  with  our  experience  and  the  present  state 
of  the  art.  Included  will  be  a  discussion  of  the  various  physiological 
transducers  tried  at  the  Aviation  Medical  Acceleration  Laboratory. 
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Stacy,  R.  W.,  D.  T.  Williams,  R.  E.  Worden,  &  R.  0.  McMorris  1955  ESSENTIALS 
OF  BIOLOGICAL  AND  MEDICAL  PHYSICS.  (New  York;  McGraw-Hill  Book  Co.,  Inc., 
1955) 


4,774 

'  i 

Stable,  J.  1958  ELECTRONYSTAGMOGRAPHY  IN  THE  CALORIC  AND  ROTARY  TESTS 

A  CLINICAL  STUDY.  Acta  Oto-larvngol .  suppl.  137 
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Stanbridge,  R.H.  1934  AIR  SICKNESS.  Air  Travel . flondj.  1:21-27 
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Stanley  Aviation  Corporation  1960  FOOTBALL,  HUMAN  FACTORS,  AND  THE  B-58 
(Machine  Design.  News  Report-July  7,  1960) 

ABSTRACT:  After  being  awarded  an  Air  Force  contract  to  build  escape  capsules 
for  Convair's  three-man  B-58  Hustler,  Stanley  Aviation  Corporation  conducted 
several  acceleration  tests  using  football  players  from  Colorado  University. 
Accelerometers  mounted  on  their  shoulder  pads  recorded  the  startling  information 
that  they  had  absorbed  from  three  to  five  times  as  much  shock  as  the  Air  Force 
believed  feasible. 

Because  of  these  tests,  crew  members  of  combat  aircraft  will  again  enjoy 
the  freedom  of  "shirtsleeve"  flight.  The  escape  capsule  for  the  8-58  not  only 
eliminates  the  need  for  clumsy  pressure  suits  but  promise.?  crewmen  infinitely 
safer  separation  from  a  stricken  aircraft  at  any  speed  and  altitude. 

An  assortment  of  gas-initiated  devices  controls  the  ejection  sequence. 

Leg  and  torso  positioning,  door  closure,  pressurization,  and  rocket  powered 
departure  from  the  aircraft  occur  in  a  matter  of  a  few  seconds  (the  capsule's 
three  doors  rotate  closed  within  1  second). 

If  the  pilot  chooses,  he  can  fly  the  aircraft  after  encapsulation--the 
control  stick  is  inside  the  capsule  and  essential  flight  instruments  are  visible 
through  a  window. 

If  the  capsule  should  land  in  water,  an  immersion  valve  releases  pressurized 
air  to  inflate  flotation  balloonr  attached  to  the  ends  of  four  outrigger  booms. 
The  crew  member  can  safely  stay  afloat  in  Beaufort  Scale  5  seas  (19-24  mph)  for 
at  least  72  hours. 

The  capsule,  by  specification,  will  have  an  over-all  reliability  of  at 
least  97  percent  at  an  80  percent  confidence  level.) 
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Stanley  Aviation  Corp.  1960  REVISED  GROUND  LANDING  SYSTEM  FOR  THE 
PROJECT  MERCURY  CAPSULE  (Proposal,  Stanley  Aviation  Corporation, 
Denver,  Colo.)  No.  756,  Sept.  1960. 
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Stanley  Aviation  Corp.  1962  A  STUDY  OF  THE  DYNAMIC  MODEL  TECHNIQUE  IN 
THE  ANALYSIS  OF  HUMAN  TOLERANCE  TO  ACCELERATION. 

(Stanley  Aviation  Corporation,  Denver,  Colo.)  No.  793,  Feb.  21,  1962. 
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Stapp,  J.P.  1948  ANALYSIS  OF  INJURIES  SUSTAINED  AND  EVALUATION  OF 

PROTECTIVE  EQUIPMENT  USED  BY  PILOT  IN  TF  80-C,  no.  48-358  MAJOR  ACCIDENT 
OF  8  SEPTEMBER  1948.  (Engr.  Div.,  USAF  Air  Materiel  Command,  Muroc  AFB, 
Calif.)  Memo.  Report  MBEC-1303,  22  Nov.  1948. 
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Stapp,  J.P.  1948  PROBLEMS  OF  HUMAN  ENGINEERING  IN  REGARD  TO  SUDDEN  DECELERA- 
TIVE  FORCES  ON  MAN.-  MU.  Surgeon  103 (2): 99- 102,  Aug.  1948. 


ABSTRACT:  The  article  points  out  some  of  the  problems,  methods,  and  viewpoints 
of  human  engineering  applied  to  the  field  of  linear  decelerative  forces  of  rapid 
onset,  brief  duration,  and  high  magnitude  and  their  effect  on  the  living  human 
body. 
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Stapp,  J.P.  1949  HUMAN  EXPOSURES  TO  LINEAR  DECELERATION. 

PART  1.  PRELIMINARY  SURVEY  OF  AFT -FACING  SEATED  POSITION 
(Wright  Air  Development  Center,  Wrigh'-Patterson  AFB,  Ohio) 
AF  Technical  Report  5915,  June  1949.  ASTIA  ATI  71065 


ABSTRACT:  A  linear  decelerator  was  used  to  expose  three  young  healthy  males 
CO  decelerations  from  back  to  chest  in  the  seated  position.  Two  series  of 
decelerations  at  approximately  5  g  increments  up  to  30  g's  were  carried  out 
with  initial  rates  of  change  of  deceleration  at  500  and  1000  g's  per  second. 
Total  duration  of  exposures  ranged  from  .15  to  .42  seconds.  Subjective  accounts 
of  the  experiences  of  each  individual  are  given  and  oscillographic  records  of 
the  decelerations  on  the  chest,  on  the  helmet,  and  on  the  seat  discussed.  No 
more  than  mild  discomfort  or  injury  was  experienced.  Ultimate  decelerations 
voluntarily  tolerable  to  the  subjects  used  was  not  reached,  since  the  tests 
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ver*  halted  to  improve  the  mechanical  reliability  of  the  decelerator. 
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Stapp,  J.  P.  1951  HUMAN  EXPOSURE  TO  LINEAR  DECELERATIVE  FORCES  IN  THE 
BACKWARD  FACING  SEATED  POSITIONS 
Mil.  Surgeon  109:106-108,  Aug,  1951 
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Stapp,  ’.P.  1951  HUMAN  EXPOSURES  TO  LINEAR  DECELERATION  PART  II. 

THE  FORWARD-FACING  POSITION  AND  THE  DEVELOPMENT  OF  A  CRASH  HARNESS 
(Wright  Air  Development  Center,  Aero  Medical  Lab.,  Wright-Patterson 
AFB,  Ohio)  AF  TR  No., 5915,  Part  2,  Dec.  1951.  ASTIA  ATI  136452 


ABSTRACT:  Fifty-three  experiments  are  reported  in  which  twelve  healthy  male 
human  volunteers  were  exposed  to  linear  decelerations  at  right  angles  to  the 
long  axis  of  the  body.  In  fifty-one  experiments  the  subject  sat  facing  forward 
on  the  decelerator.  For  comparison  the  subject  was  seated  facing  backward  in 
two  cases.  The  range  of  deceleration  from  10  g  at  575  g  per  second  rate  of 
change  of  deceleration  to  38,6  g  at  1370  g  per  second  was  explored  by  a  series 
of  six  deceleration  configurations  increasing  by  about  5  g  increments,  A 
second  group  of  six  runs  provided  a  range  of  deceleration  of  14.0  g  at  281  g 
per  second  to  45.4  g  at  493  g  per  second.  Duration  of  deceleration  ranged 
from  .15  to  .35  seconds  for  all  experiments.  Measurement  of  harness  loading 
during  deceleration  by  means  of  bonded,  strain  gauge  tensiometers  attached  to 
a  symmetrical  half  of  the  harness  allowed  comparison  of  loadings  for  three 
harness  configurations,  and  served  as  a  check  on  accelerometer  data  in  twenty- 
two  experiments.  The  weight  of  the  subject  multiplied  by  the  deceleration 
at  the  chest  was  compared  with  the  total  loading  of  the  harness  measured 
simultaneously  by  the  tensiometers,  with  good  agreement.  The  limited  number 
of,  channels  confined  measurements  <luripg  a  run  to  physical  factors,  so  that 
physiological  and  clinical  data  consisted  of  such  measurements  before  and 
after  runs  as  electrocardiogram,  x-rays  when  indicated,  ophthalmoscopic 
examination,  testing  of  reflexes,  urinalysis  and  dye  excretion  tests,  pulse 
respiration,  temperature  and  blood  pressure,  and  detailed  interrogation  for 
subjective  data.  In  all  cases  where  subjects  were  adequately  restrained, 
findings  were  essentially  negative  below  the  level  of  30  g,  with  due  allow¬ 
ance  for  mild  abrasions,  contusions,  , nd  transient  effects  due  to  excite¬ 
ment  and  exertion.  At  30  to  35  g  plateau,  slight  signs  of  r.hock  such  as 
palor,  sweating,  falling  blood  pressure  and  rising  pulse  were  occasionally 
present  with  rate  of  change  of  deceleration  above  1000  g  per  second.  In  two 
runs  above  38  g  at  more  than  1300  g  per  second  rate  of  change  of  deceleration, 
definite  shock  levels  of  blood  pressure,  pulse,  and  respiration  occurred,  with 
near  syncope  in  one  case  and  with  two  brief  episodes  of  syncope  in  the  other. 

At  the  same  38  g  level  but  with  rate  of  change  of  330  g  per  second,  and  at 
45.4  g  at  493  g  per  second,  blood  pressures  were  elevated  and  pulse  and 


/ 
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resplratldn  increased  to  exertion  levels  but  there  was  no  sign  of  shock. 

Venous  pressure  in  the  velnules  of  the  eyes  evidently  exceeded  80  mm.  Hg. 
in  this  last  run  since  mild  retinal  hemorrhage  and  bulbar  conjunctival  petech~ 
iae  Were  produced. 

Sub jectivply , limits  of  voluntary  tolef'ance  were  approached  at  17.0  g  at  1000 
g  per  second  rate  of  onset  with  the  standard  Air  Force  harness  configuration, 

.  at  38.0  g  at  1350  g  per  second  with  the  inverted  V  leg  strap  added  to  the 
shoulder  straps  and  lap  belt  assembly,  and  at  about  46.0  g  with  rate  of  change 
,of  deceleration  of  about  500  g  per  second,  using  the  latter  configuration. 

Much  higher  levels  can  be  survived,  although  reversible  injurious  effects 
may  intervene.  Of  eight  harness  configurations  tested,  including  the  standard 
AF  design,  the  minimum  modification  to  provide  adequate  restraint  up  to  the 
maximum  exposure  to  deceleration  in  this  series  of  experiments  is  the  addition 
of  the  inverted  V  leg  strap.  The  principles  of  crash  harness  design  and  re¬ 
quirements  for  adequate  protection  are  discussed. 
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Stapp,  J.  P.  1951  HUMAN  TOLERANCE  TO  DECELERATION- --SUMMARY  OF  166  RUNS. 

J.  Aviation  Med.  22(l):42-45;  85.  Feb.,  1951. 

ABSTRACT:  Backward  facing  seat  tests  were  conducted  on  five  young  males 
In  19  tests,  covering  the  range  of  10  to  35  average  applied  g  deceleration 
by  5  g  Increments,  with  durations  between  0.42  and  0.11  seconds,  in  two 
series  of  rate  of  changes  of  deceleration  slopes,  one  of  500  g  per  second, 
the  other  at  1,000-1  200  gps .  The  maximum  was  35.4  g  average  applied 
deceleration  applied  for  0.16  secs,  at  a  rate  of  change  of  1,200  g  per 
second.  Measured  on  the  chest  accelerometer,  peaks  cf  57  g  for  0.02  secs 
duration  occurred,  with  forces  exceeding  8,800  lbs.  or  34.5  psi  on  the 
impinging  back  area.  In  none  of  these  experiments  have  there  been  other 
thin  mild  degrees  of  injury.  It  is  concluded  that  an  airline  passenger 
could  sustain  up  to  35  g  in  the  rear-ward  facing  position. 

A  series  of  36  experiments  were  run  with  thd  subject  in  the  forward  facing 
position.  Runs  started  at  10  g  average  applied  acceleration  for  .36  seconds 
to  40  g  for  .12  secs,  in  5  g  increments,  at  1,200  g  per  sec.  Except  for 
two  minor  injuries  no  irreversible  physiological  changes  were  noted. 

Tests  were  made  with  various  harness  configurations.  The  main  findings 
were:  (1)  that  40  g  at  1200  gps  for  .12  seconds  can  be  endured  with 
adequate  restraint;  (2)  the  present  USAF  harness  cannot  be  endured  above 
17  g;  (3)  addition  of  a  V-leg  strap  to  the  present  harness  extends  its 
range  to  25-30  g.;  (4)  if  the  scraps  from  the  waist  down  are  tighter  than 
the  shoulder  straos  it  is  subjectively  less  irritating;  (5)  that  strengthening 
of  aircraft  seats  and  enclosures  of  cockpits  is  justified  and  overdue  in 
view  of  the  strength  and  g  tolerance  of  the  body.  (CARI) 
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Stapp,  J.  P.  1952  HUMAN  AND  CHIMPANZEE  TOLERANCE  TO  LINEAR  DECELERATIVE  FORCE. 
(Paper  presented  at  Conference  on  "Problems  of  Emergency  Escape  in  High- 
Speed  Flight",  29-30  Sept.  1952,  at  Wright  Air  Development  Ctr.,  Wright- 
Patterson  AFB,  Ohio)  ASTIA  AD-14  351 

CONCLUSIONS: 

1.  Chimpanzee  subjects  have  sustained  exposure  to  linear  decelerations  of  65.5  g 
at  1400  g  per  second  rate  of  onset,  with  peak  values  exceeding  100.0  g's  during 
abrupt  stops,  with  the  subjects  seated  facing  forward,  seated  facing  backward, 
lying  on  one  side  transversely  facing  the  rear,  and  supine  head  first,  and  have 
incurred  no  Irreversible  injuries. 

2.  Chimpanzee  subjects  have  sustained  without  injury  exposure  to  linear  decelera¬ 
tions  of  51.0  g  at  900  g  per  second  rate  of  onset  in  the  supine  feet  first 
position,  corresponding  to  parachute  opening  shock,  and  to  47.0  g  at  1170  g  per 
second  rate  of  onset  in  the  sidewise  seated  position. 

3.  Human  volunteer  subjects  have  sustained  exposure  to  45.4  g  at  493  g  per  second 
rate  of  onset  of  deceleration,  and  up  to  38.6  g  at  1370  g  per  second  rate  of 
onset  of  deceleration  in  the  forward  facing  seated  position,  and  up  to  35.0  g  at 
1150  g  per  second  rate  of  onset  in  the  backward  facing  seated  position  without 
exceeding  tlie  limits  of  voluntary  tolerance. 

4.  Tolerance  to  decelcrative  force  is  higher  when  the  force  is  applied  to 

solid  structures  such  as  the  pelvic  and  pectoral  girdles.  Signs  of  cardiovascular 
shock  are  manifested  at  28  g  and  1060  g  per  second  rate  of  onset  when  lar-e 
decelerative  forces  are  localized  on  the  abdomen  by  a  lap  belt. 

5.  The  combined  effect  of  deceleration  plateau  and  rate  of  onset  of  decelera¬ 
tion  results  in  manifestations  of  shock  at  lower  plateau  values  as  the  rate  of 
onset  increases,  f  or  values  above  35.0  g  and  1100  g  per  second  rate  of  onset. 

6.  The  minimum  modification  of  the  exis t ing ’ USAF  I'tandard  lap  belt  and  shoulder 
harness  for  adequate  protection  up  to  45.0  g  and  36  psi  consists  in  adding  the 
inverted  -V  leg  strap  and  using  No.  13  nylon  in  place  of  No.  8  nylon  in  the 
shoulder  straps. 

7.  No  evidence  of  cumulative  effects  due  to  repeated  exposures  to  decelerative 
forces  has  been  found  in  any  of  the  twelve  subjects,  one  of  whom  sustained  26 
exposures  in  a  period  of  50  months. 
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Stapp,  J.  P.  1953  ■  TOLEILVVC.;  TO  AKRL'PT  DECELERjXTION 

(AGARD  Medical  Panel,  London,  September,  1953) 
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Stapp,  J.  P.  1953  TOLERANCE  TO  ABRUPT  DECELERATION  (Research  and 

Development  Board,  Dept,  of  Defense,  Washington,  D.  C.  Shock  and 
Vibration  Bulletin  No.  19,  Feb.  1953.  - 
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Stapp,  J.P.  1953  CRASH  PROTECTION  IN  AIR  TRANSPORTS. 
Aeronaut .  Eng ■  Rev . .  12(4):71-78. 


ABSTRACT:  In  1947  ,  tubular  steel  sled  sli;>per  with  one  to  four  solid  fuel 
rockets  for  propulsion  was  mounted  on  a  standard  gage  track.  Peak  decelera¬ 
tions  exceeding  100  g  would  thus  be  reproduced.  Parachute  dummies,  chimpan¬ 
zees,  and  human  subjects  were  used  in  these  experiments.  Later  a  sta..  d 
ejection  seat  catapult  was  developed  which  was  suspended  from  a  monorai).'  The 
carriage  was  decelerated  by  impinging  against  a  lead  cone  at  the  end  of  the  rail 
With  anesthetized  pigs  as  sub jecta ,,  motion  pictures,  instrument  readings,  and 
autopsy  data  provided  the  bases  for  analysis.  Time-displacement  data  for  human 
subjects  are  given  in  the  paper.  It  was  found  that  humans  show  the  most  severe 
transient  physiological  effects  when  subjected  to  a  rate  of  change  of  decelera¬ 
tion  of  1,370  g  per  sec.  and  a  peak  acceleration  of  38.6  g.  Protection  of  human 
occupants  is  limited  by  such  factors  as  dynamic  stJ’ess  limitations  of  the  air¬ 
craft,  relative  positions  of  seats,  specifications  of  life  belts,  and  sex  and 
age  factors. 
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Stapp,  J.P,,  6,  H  P.  Nielsen  1953 

HIGH  VELOCITY  AIRCRAFT.  (Holloman 
Now  Hex.)  ASTIA  AD  26  626 


PROPOSED  TESTS  FOR  ESCAPE  FROM  VERY  ' 
Air  Development  Center,  Holloman  AFB , 


SIR-ISARY:  The  hazards  faced  by  crew  members  when  they  escape  from  high-speed 
aircraft  at  high  altitudes  are  described.  At  15,000  ft.  problems  arise  from 
the  low  tem^rature,  low  atmospheric  pressure,  tumbling  and  spinning,  wind 
blast,  and  deceleration.  The  literature  concerning  the  effect  of  such  factors 
on  h^an  physiology  is  reviewed.  In  the  study  of  the  effects  of  deceleration 
on  the  human  body,  a  highspeed  sled, track,  and  water  braking  system  are  con¬ 
sidered. 
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Stapp  :.  P.  &  W.  C.  Blount  1953  HOLLOMAN  AFB  SHORT  TRACK  FACILITY. 

(Aero.  Medical  Field  Laboratory,  Holloman  Air  Development  Center, 

New  Mexico) 

ABSTRACT:  The  Short  Track  Facility  has  proven  to  be  a  versatile  testing 
device  which  can  be  operated  and  maintained  at  a  modest  cost.  The  water 
braKe  with  its  adjustable  orifices  permits  establishing  the  desired 

deceleration  pattern  with  accuracy  to  within  plus  or  minus  57L.  ThM«;  f^^r, _ 

established  parameters  of  90  g  at  12,000  g  per  second  and  5  g  at  100  g 
per  second  have  been  attained.  Future  testing  with  the  air  gun  is  expected 
to  enable  the  maximum  values  to  be  increased. 


-1.449  . 


This  preliminary  study  has  four  objectives:  To  determine  the  feasibility 
of  employing  lead  cones  as  a  braking  device,  to  test  the  water  inertia 
braking  system  and  establish  repeatability  curves  for  that  system,  to 
determine  the  effect  of  impact  forces  upon  the  spinal  column  in  the  intact 
subject  for  various  directions  of  orientation,  to  determine  any  adverse 
physiological  or  psychological  effects  that  may  be  incurred  by  hyman 
subjects  during  low  impact  deceleration  runs. 

It  should  be  noted  tliat  no  effort  has  bt-en  made  to  arrive  at  any  technical 
conclusions  as  too  few  tests  werp  conducted  to  offer  statistical  evidence. 

Continued  research  in  decelerations  above  'lOO  g  will  be  accomplished  for 
all  directions  of  subject  orientation.  (Authors) 
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rocket  sleds  as  biological  test  vehicles.  (Paper  presen- 

ted  before  the  American  Rocket  Society,  El  Paso,  Tex.,  Sept.  1954). 
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Ae  Medical  Field  Laboratory.  A  short  biography  of  the  author  is  included. 
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™  ™  systems. 

■  Air  ^^ield  Laboratory,  Holloman 

Air  Development  Center,  New  Mexico).  iium„n 

ABSTRACT:  The  author  briefly  summarizes  rhe  i 

Edwards  AFB  and  Holloman  AFB  to  determine  human  L loanee  trcralh^type 

the  number  of  "  -y 

and  human  tests  run  on  each  of  4  tracks  sK-ys,  k  ,  animal,  -u.,.„y 

indicated  by  these  tests.  (CARI)  tolerance  limit 
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Stapp,  J.  P.  1955  EFFECTS  OF  MECHANICAL  FORCE  ON  LIVING  TISSUES.  I.  ABRUPT 
DECELER^\TION  AND  WINDBLAST. 

J.  Aviation  Mod.  26(4): 268-287. 

SUMM/vkY:  Ku-jn  cxpcrirnents  on  a  rocket  propelled  linear  decelerator,  ,sled  capable 
of  higher  than  25  g  decelerations  for  longer  than  one  second  durations  have 
determined  parameters  for  limits  of  reversible  incapacita tion  of  volunteer  hu¬ 
man  subjects.  These  limits  of  human  tolerance  relate  to  decelerations  experienced 
during  escape  from  high  performance  aircraft  by  means  of  an  ejection  seat  during 
wind  drag  deceleration  at  high  ram  pressures  encountered  in  supersonic  flight. 

A  simultaneous  study  of  windblast  effect  due  to  impingement  of  ram  pressure 
agaia; ^  -he  exposed  body  of  the  subject  indicates  that  7.7  pounds  per  square 
i’.  h,  o.  1,103  pounds  per  square  foot  of  ram  wind  pressure  has  no  s igriif icant 
effect  or.  a  subject  whose  head  is  shielded  by  a  complete  enclosure,  and  whose 
heac  extremities  are  restrained  against  flailing.  Indications  are  that 
decelerations  exceeding  one  second  for  higher  chan  25  g  can  be  a  limiting  factor 
requiring  modification  of  the  deceleration  reaction  of  seat  and  occupant  to 
supersonic  ram  pressures.  On  the  basis  of  these  and  previously  reported  human 
experiments  it  is  postulated  chat  a  refractory  period  of  one-tench  seconds  with 
respect  to  hydraulic  displacement  effects  within  the  body  determines  very  high, 
i  :p.ic  t  tolerance . 

I:i  this  range  tissues  fail  in  Che  same  m.inner  as  inert  materials  bv  exceeding 
.ihvsical  characteristics  of  c>.nsile,  compression  or  shear  strength.  Beyond 
this  range,  tolerance  to  m.echanical  forces  is  determined  by  rcac.,.on  to  hydraulic 
displ ..cement  of  fluids.  Hydraulic  pressure  rupture  of  blood  vessels  and  pressure 
o.ir.a  -.i.'  to,  cell  membranes  sot  Che  limit  to  tolerance.  Hydraulic  pressure  values, 
or.  th.e  ociicr  hand,  tolerable  to  living  tissues  but  lasting  more  than  three 
seconds  can  produce  a  secondary  hypoxia  due  o  circulatory  stasis.  Such  hypoxia 
in  nervous  tissue  can  reach  a  duration  limit  for  uninjured  survival.  These 
responses  represent  a  continuous  spectrum,  of  reaction  to  mechanical  force . related 
to  rate  of  application,  magnitude  of  force,  duration  of  application,  and  i-.a 
direction. 

4.795 

Stapp,  J.  P.  1955  TAPE  RECORDING  OF  SPEECH  AT  TEXAS  TECH., 

LL-BBOCK,  TEXAS. 
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Stapp,  J.  P.  1956  BIODYNAMICS  OF  liUMXN  FACTORS  IN  AVIATION. 

Rocket  sled  tests  on  5,CC0  fout  track.  Project  7850. 
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Stapp,  J.  P.  1955  TOLERANCE  TO  ABRUPT  DECELERATION 
In  Collected  Papers  on  Aviation  Medicine 

(London:  Butterworths  Sci.  Pub.,  1955)  AGARDograph  No.  6,  pp.  122-139' 

1. --On  the  basis  of  experimental  exposure  of  human,  chimpanzee  and  hog 
subjects  to  abrupt  dccelerative  forces  by  means  of  linear  decelerations, 
it  has  been  established  that  tolerance  limits  for  human  subjects  approx¬ 
imate  50  g  peaks  at  500  g  per  second  rate  of  onset  for  0.25  second  duration, 
provided  restraints  are  adequate  and  impinge  on  solid  structures  of  the 
shoulders  and  hips,  or  against  the  back  surface  of  the  body. 

2 .  --Adequate ly  restrained  chimpanzees  and  hogs  exposed  to  abrupt  deceleration 
sustained  peaks  of  80  g  or  more  with  minimal' reversible  injuries  in  all 

body  orientations,  and  survived  peaks  of  more  than  200  g  in  the  forward 
facing'  seated  position. 

3. !--The  rate  of  change  of  deceleration,  the  body  area  impinged  upon  and 
the  configuration  of  the  webbing  or  bulk-head  restraints  are  the  limiting 
factors  to  tolerance  and  survival  of  exposure  to  linear  decelerative  forces. 

(Author.) 

4.798 

Stapp,  J.  P.  1956  BIODYNAMICS  OF  HUMAN  FACTORS  IN  AVIATION.  MISSILE 
TEST  DATA  AND  INSTRUMENTAL  REQUIREMENTS,  PROJECT  7850. 

(Holloman  AFB,  New  Mexico)  15  October  1956. 

ABSTRACT:  A  group  of  problems  have  arisen  in  the  Field  of  Aviation  Medicine 
concerning  th6  effects  of  mechanical  force  on  living  tissues.  The  title 
Biodynainics  of  Human  Factors  in  Aviation  covers  this  special  area  of  research 
in  Aviation  Medicine. 

A  short  history  of  research  in  human  tolerance  to  crash  type  forces 
includes  that  research  done  by  Germany  before  World  War  II.  The  history 
follows  research  through  that  done  recently  with  the  high  performance  rocket 
sled. 


4,799 


Stapp,  J.P.  £t  S.T.  Lewis 

FORCES  GROUND  VEHICLES. 


1956  ^  CRITERIA  FOR  CRASH  PROTECTION  IN  AFC'JiD 

(Holloman  AFB,  New  Mex . )  HADC  TN ,  April  1956 


MSTR..\CT:  An  evaluation  of  the  problem  of  crash  protection  for  ground  vehicle 
occupants  involved  in  accidents  is  presented.  Modification  of  ground  vehicles 
in  Older  to  improve  their  crash  protection  characteristics  is  recommended 

belts  and  lap  belt  installations  are  described  and  the 
use  of  these  belts  on  a  trial  basis  with  the  Office  of  Ground  Safety  as  the 

recommended.  This  report  will  assist  in  solving  the 
problem  of  reducing  injuries  to  occupants  of  vehicles  involved  in  ar^dents 


-1,452  - 


/ 
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Stapp,  J.P.  and  C.D.  Hughes  1956  EFFECTS  OF  MECHANICAL  FORCE  ON  LIVING 
TISSUES.  II.  SUPERSONIC  DECELERATION  AND  WINDBLAST. 

(Paper,  1956  Meeting  of  Aero  Medical  Association,  Chicago,  Ill.,  April  16-18) 

ABSTRACT:  Anesthetized  chimpanzee  subjects  were  exposed  to  accelerations  exceed¬ 
ing  25  g  lasting  for  two  seconds  or  more  with  no  injury  except  in  experiments 
where  an  axillary  belt  restricted  the  chest.  During  deceleration,  abrupt 
impingement  of  straps  against  the  chest  elevated  intrathoracic  pressure  in  those 
cases  where  the  axillary  belt  pressure  prevented  displacement.  This  pressure  was 
transmitted  hydrostatically  to  the  subject's  head  resulting  in  facial  edema  and 
ocular  hemorrhage.  The  onset  of  windblast  in  not  less  than  50  milliseconds  to 
more  than  2800  pounds  per  square  foot  was  sustained  without  injury  as  long  as 
the  subject's  head  was  enclosed  in  a  wind-proof  helmet  and  head  and  extremities 
from  supersonic  aircraft  in  flight  are  discussed. 

,(J.  Aviation  Med.  27, (1)  :  172-173 ,  April  1956) 
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Stapp,  J.  P,,  and  C.  D,  Hughes,  1956.  EF:''ECTS  0?  KECHANICAL  .^CRCE  Ctl  LB’ING 

TISSJE3.  II,  SUPEP.SC..IC  DECEI  SIATICN  AND  V/IIffiB'-'-ST.  J,  Aviat,  Med. 

27(5):U07-l4l3.  - 

SUyDJJiy:  Previously  reported  experiments  have  demonstrated  that  the  maximum  vel¬ 
ocity  of  Kach.9  attainable  with  U,5C0-poand  thrust,  five  second  duration  rockets 
within  the  3,5CO  track  length  was  below  the  threshold  for  vdndblast  effects.  A 
new  l,liC0  pou.nd  sled  propelled  by  up  to  9  each  1,8  second  duration  7>800  pound 
thrust  rockets,  and  having  ejection  catapult  actuated  canopy  for  jettisoning  in 
50  milliseconds  at  riaximu.m  speed  was  developed  and  used  in  the  experirents  re¬ 
ported,  Velocities  of  up  to  Mach  1,3  (l,U6l  feet  per  second)  were  attained  in 
eleven  progressively  higher  speed  experiments. 

A.nesthetized  chimpanzee  subjects  were  exposed  to  accelerations  exceeding  28 
G  during  1,8  seconds  or  more.  The  onset  of  windblast  in  not  less  than  50  milli¬ 
seconds  to  more  than  2800  pounds  per  square  foot  was  sustained  without  injury  so 
long  as  the  subject's  head  was  e.nclcsed  in  a  wind  proof  helmet  and  head  and  ex- 
tre-dties  were  adequately  secured.  Application  of  these  findings  to  methods  of 
escape,  from  supersonic  aircraft  in  flight  are  discussed. 
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Stapp,  J.  P.  1956  HUMAN  REQUIREMENTS  FOR  ESCAPE  FROM  HIGH  PERFORMANCE 

AIRCRAFT  (Aero.  Medical  F'eld  Laboratory,  Hollman  AFB,  H®”  Mexico) 

ABSTRACT:  Minimum  requirements  for  escape  from  such  aircraft  during 
Inflight  emergencies  Include:  (1)  Effectiveness  in  accomplishing 
escape  under  all  conditions  of  flight,  (2)  keeping  the  factors  imposed  by 
the  escape  process  within  limits  of  human  tolerance,  (3)  making  the  least 
demands  on  the  operator  by  automatic  sequencing  of  all  steps  in  the  process. 


-  1,453  - 


and  (4)  the  maintenance  of,  or  emergency  replacement  of  a  viable  envlron- 
nent  during  transition  from  aircraft  to  earth. 

Accompanying  charts  show  USAF  operational  experience  with  ejection 
escape  systems  (Aug.  1949  -  Mar.  1956),  air  speed  relationship  to  injury, 
safe  ejection  by  type  aircraft,  ejection  accelerations,  and  human  tolerance 
to  linear  deceleration.  (CARI) 
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Stapp,  J.P.  1956  •EA.SUREMENT  FOR  SURVIVAL 
Ordn.nnce  40(2 16)  : 975-979 ,  May-June  1956. 

(Paper,  presented  before  the  American  Ordnance  Association,  Watervliet 
Arsenal,  Watervliet,  New  York,  Jan,  1956. 

ABSTRACT:  The  propulsion,  braking,  and  instrumentation  systems  of  several 
high  .speed  linear  decelerators  designed  for  the  investigation  of  problems  of 
tolerance  to  forces  incurred  in  aircraft  crashes  and  during  ejection  from  high¬ 
speed  aircraft  are  described.  The  decelerators  include  (1)  a  rocket-propelled 
sled  braked  by  pressurized  gripping  units,  on  whicVi  tolerance  limits  for  pri¬ 
mates  have  been  established  for  avarious  body  positions',  and  harness  configura¬ 
tions  developed;  (2)  a  monorail  suspended  decelerator  braked  by  collision,  on 
which  high  tolerance  limits  to  impacts  of  high  rate  of  onset  and  short  duration 
have  been  established  for  hogs,  and  the  comparative  vulnerability  of  body  parts 
to  impingement  by  simulated  cockpit  components  evaluated;  and  (3)  a  high  per¬ 
formance  rocket  sled  with  water  brakes,  in  which  human  velocities  up  to  632  mph 
have  been  obtained. 

4.804 

Stapp,  J.P. ,  R.J.  Heymans,  &  R.M.  Stanley  1956  PROGRESS  IS  STEADY  TOWARD 
SOLUTION  OF  ACUTE  PILOT-ESCAPE  PROBLEMS.  2-  64  (13) :44-48 ,  Dec.  1956 

ABSTRACT:  Considerations  of  importance  in  the  development  of  pilot  escape 
devices  from  disabled  aircraft  at  high  speeds  and  altitudes  include  the 
possibility  of  incapacitation  resulting  from  fear,  injury,  hypoxia,  or  tumb¬ 
ling;  the  necessity  for  a  high  escape  velocity  to  avoid  collision  with  aircraft 
parts  and  the  possibility  of  attendant  spinal  injury;  the  effects  of  air  blast 
and  acceleration;  the  necessity  for  oxygen  and  perhaps  pressure  during  descent; 
the  danger  of  injury  during  parachuting  either  from  enemy  action  or  from  impact 
and  the  problem  of  the  storage  of  survival  equipment.  It  is  suggested  that  a 
capsule  or  pod-type  ejection  device  would  provide  protection  against  most  dan¬ 
gers,  but  would  present  serious  engineering  difficulties,  require  a  greater 
escape  acceleration,  and  be  more  susceptible  to  survivable  battle  damage  (with 
the  necessity  for  a  further  escape  system). 
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Stapp,  J.P.  and  S.T.  Lewis  1956  EFFECTS  OF  MECHANICAL  FORCE  ON  LIVING 
TISSUES.  IV.  TIME  MOTION  STUDIES  ON  SSCAPE  FROM  AIR  TRANSPORT  FOLLOWING 
EXPOSURE  TO  CRASH  FORCES. 

(Paper,  1956  Meeting  of  Aero  Medical  Association,  Chicago,  Ill.,  April  16-18) 


ABSTRACT:  Human  volunteers  were  subjected  to  decelerations  of  6  g  and  12  g  in 
an  aft  facing  and  forward  facing. seated  position  on  the  crash  restraint  demon¬ 
strator.  This  device  consists  of  an  aircraft  seat  mounted  on  a  small  platform 
moving  on  rails.  Abrupt  release  of  stretched  shock  cords  catapults  the  plat¬ 
form,  seat,  and  occupant  about  10  feet  along  the  rails  into  preset  mechanical 
pinch  brakes  that  stop  the  motion  in  less  than  2  feet,  imparting  the  desired 
decelerative  force  to  the  subject.  Immediately  after  exposure,  each  subject 
released  the  seat  belt  manually  and  proceeded  along  an  aisle  from  10  to  50  feet 
in  length  to  an  emergency  exit.  Time  motion  studies  were  made  beginning  at  the 
instant  of  seat  deceleration  to  successful  completion  of  exit  through  a  door. 

High  speed  motion  pictures  and  electronic  timing  in  addition  to  accelerometer  . 
and  strain  gauge  measurements  of  decelerative  forces  were  accomplished.  Compari¬ 
son  of  the  reactions  of  aiote  chan  twenty  subjects  are  discussed.  Recommendations 
are  made  regarding  seating  of  transport  passengers  in  relation  to  escape  from 
survivable  crashes.  (J.  Aviation  Med.  27(1) :173,  April  1956) 
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Stapp,  J.P.  1956  EFFECTS  OF  MECHANICAL  FORCE  ON  LIVING  TISSUES. 

IV.  TIM  MOTION  STUDIES  ON  ESCAPE  FROM  AIR  TRANSPORT  FOLLOWING  EXPOSURE 
TO  CRASH  FORCES.  (USAF,  Air  Development  Center,  Holloman  AFB.i  N.  Mexico) 


ABSTRACT:  Previously  reported  experiments  in  this  series  demonstrated  that 
the  maximum  velocity  of  Mach  .9  attainable  with  4500  pound  thrust  five 
second  duration  rockets  within  the  3500  foot  track  length  was.  below  the 
threshold  for  windblast  effects.  A  1400  pound  sled  propelled  by  up  to  9 
each  1.8  second  duration  7800  pound  thrust  rockets,  and  having  ejection 
catapult  actuated  canopy  for  jettisoning  in  50  milliseconds  at  maximum 
speed  was  developed  and  used  in  the  experiments  reported.  Velocities  of 
up  to  Mach  1.3  (1461  feet  per  second)  were  attained  in  eleven  progressively 
higher  speed  experiments. 
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Stapp,  J.P.  1956  HUMAN  FACTORS  OF  SUPERSONIC  ESCAPE 
Preprint  no.  748  (SAE  1956) 
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Stapp,  J.  P.  1957  HUMAN  TOLERANCE  TO  DECELERATION. 

Amer.  J.  Surg  .  93(4) : 734-740 .  April  1957. 

ABSTRACT:  In  order  to  accomplish  precisely  controlled  exposures  of  living  organ¬ 

isms  to  predetermined  configurations  of  n.echanical  force  with  reasonable  safety, 
the  dhosen  instrument  has  evolved  as  a  rocket  or  catapult -powered  sled,  slipper 
mounted  on  rails,  carrying  the  subject,  recording  and  transmitting  instrumentation 
and  braking  devices,  which  can  be  accelerated  to  the  required  velocity  and  then 
decelerated  accofding  to  plan.  It  can  be  concluded  from  the  results  that  the 
structural  strength  of  the  human  body,  its  energy  absorbing  characteristics  with 
respect  to'  brief  applications  of  high  dynamic  loads,  its  tolerance  to  abrupt  wind 
blast  of  nearly  explosive  violence  facilitate  salvaging  the  victims  of  high  speed 
transportation  accidents.  The  application  of  this  knowledge  can  lead  to  a  great 
saving  of  lives  and  prevention  of  disabilities. 


4,809 

Stapp,  John  P.  1957  ROLE  OF  THE  AIR  FORCE  VETERINARIAN'  IN  RESEARCH 
(Paper,  Veterinary  Section  Meeting  of  the  Association  of  Military  Surgeons  of 
the  United  States,  Washington,  D.C.  November  13,  1956.) 

(Reprinted  from  Military  Medicine.  Vol.  120,  No.  3,  March,  1957) 

ABSTRACT:  The  objectives  of  veterinary  medicine  in  Air  Force  Research  are 

twofold.  First  is  to  provide  a  standby  group  of  qualified  staff  officers  who 
are  capable,  in  the  event  of  emergency,  to  serve  air  commanders  and  surgeons 
as  technical  advisors  in  certain  defensive  and  protective  aspects  of  nucUar, 
biological,  and  chemical  warfare.  Secondly,  veterinarians  support  Air  Force 
research  by  providing  professional  service  and  assistance  for  all  projects 
involving  foods  or  animals,  and  further  by  having  veterinary  officers  with 
special  qualifications  actively  participating  as  research  team  members  on  such 
projects.  A  discussion  is  included  of  the  requirements  and  general  areas  of 
interest  in  which  veterinary  officers  are  qualified  in  veterinary  research. 
Some  of  the  current  research  projects  in  which  animals  are  employed  as  human 
substitutes  are  also  included. 


4,810 

Stapp,, J.  P.  1957  FROM  HYPOr.lESI?  TO  REALITY  IN  SPACE  FLIGHT 

I n  Procic’din'-’s  of  the  National  Svmoo.sitiri  or,  Human  F.irtors  in  Systems 

Engineering,  PI:  i  lav!..- 1  oh  ia  ,  I’unns'v  Ivnn  :  .i ,  D-'-cerbe-r  3-4,  1957  . 

(Human  Factors  Society  of  Am.erica,  Arlington,  Va .  L  Institute  of  Radio 
Engineers,  rni  lade Iphia,  Penn.)  ?p .  62-83,  Dec.  1937. 


ABSTRACT;  This  address  consisted  of  some  introductory  remarks  on  the 
unrealities ,  e  .g.,  flying  saucers ,-  versus  realities,  c.g.g—ETtrtnik,  in  space 
flight  and  the  showing  of  the  motion  picture  film  of  Major  D.  Simon's  balloon 
flight.  (Tufts) 


1,456 


4,811 

Stapp,  J.  P.  1957  HEARINGS  BEFORE  A  SUBCOMMITTEE  OF  THE  COMMITTEE 
ON  INTERSTATE  AND  FOREIGN  COMMERCE,  HOUSE  OF  REPRESENTATIVES,  85th 
CONGRESS,  FIRST  SESSION  ON  CRASHWORTHINESS  OF  AUTOMOBILE  SEAT  BELTS. 

^^97108,  U.S.  Government  Printing  Office,  5-8  August  1957. 

See  Also  U.S.  House  of  Representatives.  1957. 

4.812 

Stapp,  J.  P.  &  S.  T.  Lewis  1957  '  HUMAN  FACTORS  OF  CRASH  PROTECTION 

IN  AUTOMOBILES.  SAE  Transactions  65:488-492. 

4.813 

Stapp,  J.  P.  1957  HUMAN  TOLERANCE  FACTORS  IN  SUPERSONIC  ESCAPE. 

In  Problems  of  Escape  from  High  Performance  Aircraft:  A  Symposium. 

The  Journal  of  Aviation  Medicine  28:77-82,  February,  1957 . 

r  *) 

ABSTRACT:  The  following  escape  conditions  in  the  s  sonic  range  need  to  be 
provided  for;  (1)  Fatal  or  injurious  inadvertent  ejections  through  the  canopy 
with  the  aircraft  standing  still,  usually  with  engine  idling.  (2)  Escape  from 
an  aircraft  on  the  ground  in  motion.  (3)  Low-level  ejections  at  subsonic  speeds 
in  flight. 

Human  tolerance  factors  in  ejection  include  tumbling  and  spinning  and 
windblast.  Supersonic  escape  requirements  are  an  important  part  ol:  the  rocket 
sled  technique  of  investigations. 


4,814 

Stapp,  Col,  John  ?.,  and  Lt .  Wilbur  C.  Blount  1957  EFFECTS  OF  MECHANICAL 
FORCE  ON  LIVING  TISSUE  III.  A  COMPRESSED  AIR  CATAPULT  FOR  HIGH 
IMPACT  FORCES.  J.  Aviation  Med.  28(13):281-290  (June  1957). 

ABblPACT:  The  experiments  that  have  been  conducted  indicate  that  the  short 
tract  facility  will  provide  experimentally  controlled  G  forces  witiin  the 
following  parameters:  5  G  with  an  onset  of  100  G  per  second,  to  9)  G  with 
an  onset  of  12,000  G  per  second.  Maximum  deceleration  patterns  ob lained 
v;ith  ejection  seat  catapult  propulsion  indicate  that  the  proposed  maximum 
perfonr.ance  range  can  be  attained  with  adequate  propulsion. 

Linear  decelerations  of  92  G  lasting  for  a  period  of  0.11  second  have  been 
endured  by  animal  subjects  orientated  with  the  spinal  column  paral.el  to 
the  acceleration  vector,  without  anatomic  damage  or  abnormal  clinical 
neurologic  findings.  Volunteer  human  subjects  orientated  with  the  vertebral 
column  at  60  degrees  to  the  acceleration  Vector  sustained  a  deceleration 
of  10  G,  for  0.083  second  duration,  without  any  symptoms  of  physicel 
discomfort . 


-  1,457 
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Stapp,  J.  &S.  T.  Lewis  1957  CRASH  RESTRAINT  DEMONSTRATOR. 
(Hollotnan  Air  Development  Center,  Holloman  AFB,  New  Mexico) 
HADC  TN  57-9,  ASTIA  AD  123733,  June  1957. 


4,816  , 

Stapp,  J.P.  &  S.T.  Lewis  1957  EXPERIMENTS  CONDUCTED  ON  A  SWING  DEVICE 
FOR  DETERMINING  HL^N  TOLEPJVNCE  TO  LAP  BELT  TYPE  DECEXERATIONS . 

(Air  Force  Missile  Development  Center,  Holloman  AFB,  New  Mexico) 

AFMDC  TN  57-1,  ASTU  AD  135  005. 

ABSTRACT:  Anthropomorphic  dummies  and  human  volunteer  subjects  were 
decelerated  while  seated  in  a  swlng-seSt  device,  facing  forward,  and  being 
restrained  by  lap  belts  three  inches  wide.  The  swing  consisted  of  an 
aircraft  seat,  suspended  by  cables  forming  a  swing-pendulum,  which  could 
be  raised  and  dropped  through  a  measured  vertical  component  and  arrested 
by  a  steel  cable.  Rate  of  onset,  magnitude,  and  duration  are  tabulated  for 
21  duomy  tests  and  19  human  tests.  (Author) 


4,817 


Stapp,  J.  P.  1958  HUMAN  TOLERANCE  TO  ACCELERATIONS  OF  SPACE  FLIGHT  • 

Physics  and  Medicine  of  the  Atmosphere  and  Space.  (New  York:  John 
Wiley  &  Son,  Inc.  1958). 


ABSTRACT;  Sustained  flight  can  be  accomplished  by  application  of  three 
basic  principles  of  physics:  1.  Displacement  of  the  atmosphere  by  a 
lighter  gas,  2.  aerodynamic  lift,  3.  propulsive  force  sufficient  to  over 
come  the  force  of  gravity. 


4,818 


Injury  and  lln.lt*hls*’de«iaratiorruwo  *  m  a  manner  to  prevent  bod 

mechanical  factors  must  be  observed  This  1^^"? 

instrumented  vehicles  and  an'-hropomomhir  H  finding  of  studies  in  which 

Unions  uhereln  the  impart  s^eldr'aTd’^™  t  ^^^e^rireL^o/" 

were  those  obtained  from  accident  ^  ^  contact  in  collisi 

Safety  Headquarters,  USAF,  and  the  ^uto^otive^Cr^  Office  of  Ground 

-Cornell  University;“TIiis^paper^„,3V°f“["_^f;f  Jn^  Research  Department. 

be  considered  in  designing  a  seat  Ee!  u  aLo  ■ 

in  cor  interiors  if  magi™,  safety  is  ichievEd  ■“‘iiUcations  to  be  made 


4,819 


\ 


-  1,458  - 


Stapp,  J.  P.  1958  CRASH  INJURY  PREVENTION,  Part  1.  Cincinnati  J. Medj^ 
39(l):l-5. 

ABSTRACT:  A  review  of  t«,:?**arch  on  human  tolerance  to  crash  type  forces. 
Mentions  early  German  tests  wiih  swing-type  deceleration  and  U.  S.  Navy 
aircraft  barrier-crash-force  measurements.  Outlines  some  results  of  USAF 
experiments  with  the  linear  deceleration  at  Edwards  AFB:  In  all  cases 
where  subjects  were  adequately  restrained,  findings  were  essentially 
negative  below  the  level  of  30  g  with  due  allowance  for  mild  abrasions, 
contusions,  and  transient  effects  due  to  excitement  and  exertion.  At  30 
to  35  g  plateau,  slight  signs  of  shock  were  occasionally  present  with 
rate  of  change  of  deceleration  above  1000  g  per  second.  In  two  runs  above 
38  g  at  more  than  1300  g  per  second  rate  of  change  of  deceleration,  definite 
shock  levels  of  blood  pressure,  pulse,  and  respiration  occurred,  with  near 
fainting  in  one  case  and  with  two  brief  episodes  of  fainting  in  the  other. 

At  the  same  38  g  level  but  with  rate  of  change  of  330g  per  second,  and  at 
45. 4g  at  493g  per  second,  blood  pressures  were  elevated  and  pulse  and 
respiration  increased  to  exertion  levels  but  there  was  no  sign  of  shock. 
Subjectively,  limits  of  voluntary  tolerance  were  approached  at  about 
46. Og  with  rate  of  change  of  deceleration  of  about  500g  per  second.  Much 
higher  levels  can  be  survived.  Although  reversible  injurious  effects  may 
occur. 

Briefly  describes  USAF  automobile -coll is  ion  research  and  industry  safety 
developments.  Strongly  advocates  use  of  safety  belts  and  other  safety 
devices. 


4,820 

Stapp,  J.  P.,  et  al.  1958  HUMAN  TOLERANCE  TO  AIRCRAFT  SEAT  BELT  RESTRAIOT 
J.  Aviation  Med. ,  29 (3) ;  187-196  March  1958. 

SUMMARY:  Human  volunteer  subjects  were  decelerated  while  restrained  by 
a  lap  belt  three  inches  in  width  while  seated  forward- facing  in  three 
experimental  devices: 

1.  An  aircraft  seat  hanging  by  20-foot  cables  forming  a  swing-pendulum 
which  could  be  raised  and  dropped  through  a  measured  vertical  component 

and  arrested  by  a  steel  cable; 

2.  A  sled,  on  a  120-foot  track  propelled  by  an  ejection  seat  Ml-Al 
catapult  and  decelerated  by  water  inertia  brakes;  and 

3.  A  catapult  accelerating  a  seat  by  means  of  ruober  shock  cords  in 
an  18-foot  distance  and  decelerating  it  with  mechanical  frition  brakes  in 
thirty  inches  or  less. 

Rate  of  onset,  magnitude  and  duration  of  force  are  tabulated  for  30 
-human  experiments-; — ^Air  transport  crash  protection  is  discussed  as  well 
as  tolerance  limits  tothe  application  of  crash -type  mechanical  forces  of 
the  magnitude  investigated  by  these  experiments. 


-  1,459 
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Stapp,  J.  P.,  S.  T.  Lewis  and  J.  J.  Ryan  1958  PRELIMINARY  INVESTIGATIONS 
OF  A  HYDRAULIC  BUMPER  AND  ROLL-OVER  STRUCTURE 
(Air  Force  Missile  Development  Center,  Holloman  AFB ,  N.  Mex.) 

Rept,  no.  AFMDC  TN-58-5  Feb.  1958  ASTIA  AD  135  007 

ABSTRACT:  Data  are  presented  from  experimentation  with  (1)  a  bumper  capable 

of  absorbing  the  crash  forces  generated  by  the  collision  between  a  weapons 
carrier  traveling  at  speeds  up  to  40  mph  and  fixed  objects,  and  (2)  a  rollbar 
structure  capable  of  supporting  an  open-topped  vehicle,  overturned  or  rolling 
over  at  speeds  up  to  40  mph.  The  bumper  element  consists  of  2  closely- 
fitted  telescoping  cylinders  which  on  impact,  pass  a  liquid  from  one  to  the 
other  through  an  orifice  metered  by  a  pin  of  variable  diameter.  The  roll- 
bar  structure  was  formed  from  an  extra  -strong  steel  pipe  (2.75  in.  od  and 
1.939  in.  id)  superstructure  attached  to  the  truck  frame.  Preliminary 
conclusions  were  that  (1)  bumpers  for  attenuating  crash  forces  and  roll¬ 
over  structures  capable  of  protecting  occupants  can  be  successfully  con¬ 
structed,  (2)  improvements  in  measuring  techniques  and  pa r ts -cons true t ion 
will  Improve  the  development  of  final  designs,  and  (3)  the  proposed  series  of 
tests  Would  provide  sufficient  information  for  the  preparation  of  specifica¬ 
tions  for  the  modification  of  the  equipment.  (ASTIA) 


4,822 

Stapp,  J.  P.  1958  BIDOYInAMICS  OF  MANNED  SPACE  FLIGHT. 

The  Human  factor  in  Space  Travel,  Air  Univ.  Quarterly  Review  10(2)‘47-52 
Summer  1958  - -  ’ 


Stapp,  J.  P.  1958  ACCELERATIONS  OF  SPACE  FLIGHT 

(Paper,  American  Rocket  Society,  I3th  Annual  Meeting,  Hotel  Statler,  New 
York  City,  N.  Y.,  Nov.  17-21,  1958)  American  Rocket  Society  Paper  No.  700-58 
See  also  Report  of  3rd  European .Congress  of  Aviation  Medicine,  Jan.  1958 


ABSTRACT:  Man  can  endure  the  accelerations  anticipated  for  attaining  orbital  or 

escape  velocity  by  present  3  stage  rocket  propulsion  systems ,  if  he  is  optimally 
oriented  in  the  transverse  presentation  for  forces  above  4  g  and  can  sustain  pro¬ 
longed  exposure  to  low  acceleration  required  for  reentry,  but  he  is  scarcely 
likely  to  enjoy  either  of  these  ordeals,  until  the  design  and  operation  of  space 
vehicles  advances  to  the  point  of  complying  with  parameters  of  human  effective¬ 
ness  instead  of  imposing  on  survival  limits. 


1,460  , 


4,824 

Stapp,  J.  P.  1958  '  USAF  HIGH  ALTITUDE  RESEARCH  PROGRAM 

(Lecture  given  at  Univ.  of  Minn.  Parachute  Engineering  Course,  18  July  1958) 
(Armour  Research  Foundation  of  Illinois  Institute  of  Technology). 


4,825 

Stapp,  J.P.  1959  ACCELERATION:  HOW  GREAT  A  PROBLEM? 
Astronaut ics  4(2.):38-39,  93-100,  Feb.  1959. 


ABSTRACT:  Studies  to  date  indicate  that  man  can  tolerate  for  the  necessary 
durations  the  acceleration  forces  anticipated  for  present  3-stago  rocket  systems 
if  they  do  not  exceed  10  G  and  if  the  subject  can  be  optimally  positioned  for 
the  ordeal.  The  transverse  position  facing  the  direction  of  acceleration  with 
trunk  bent  forward  at  a  65^  angle  with  respect  to  the  thighs  proves  best  for 
sustaining  such  a  stress.  Immersion  in  water  increases  the  duration  of  endurance 
and  mobility  of  the  extremities,  but  is  redundant  for  present  configurations  of 
acceleration  that  will  reach  orbiting  velocities.  A  more  promising  prospect 
fiom  the  standpoint  of  human  effectiveness  is  found  in  extremely  prolonged 
accelerations  of  less  than  4  G.  Tolerance  that  is  not  exceeded  by  more  than  one 
hour  of  exposure  to  3  G  attained  by  gradual  onset  in  •  oth  the  transverse  and 
positive  G  orientations  offers  the  possibility  of  exceeding  escape  velocity  by 
tenfold.  With  means  of  propulsion  for  space  vehicles  that  will  provide  continuou; 
accelerations  not  exceeding  4  G,  for  durations  to  attain  orbiting  or  escape 
velocity,  the  experience  is  within  the  range  of  physiologic  adjustment  and  does 

not  impose  on  the  capacity  for  recovery. 


4,826  , 

Stapp,  J.  P.  1959  ESCAPE  FROM  AIRCRAFT. 

In  Medical  Aspects  of  Flight  Safety  AGARDograph  30,  Pp .  213-221. 

(New  York:  Pergamon  Press,  1959)  ■- 

ABSTRACT:  Comibat  mission  is  the  primary  basis  for  design  requirements;  that 

safety  takes  precedence  over  salvage,  in  terms  of  keeping  the  situations  of 
flight  requiring  salvage  to  an  absolute  minimum;  and  that  the  salvage  operation 
be  as  effective  as  possible  over  the  entire  spectrum  of  accident  probabilities. 


4,827 

Stapp,  J.P.  1959  MAN'S  MISSION  IN  SPACE 

-As  t^ron-a^-,.  ic-s^-(-l  1 )  :  -  2  8-  2  9--,-- J.  3-a--ll8U,-Mov^l  9  59  - 


ABSTRACT:  Man's  status  as  he  enters  into  the  space  age  is  briefly  examined  and 
the  problems  associated  with  his  requirements  for  survival  in  the  closed  environ¬ 
ment  of  the  future  spaceship  are  reviewed.  In  addition,  human  tolerance  to  such 
space  flight  conditions  as  acceleration  and  radiation  are  noted. 


-1,461 
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StaDP  J  P  I960  TOLEHtXNCE  TO  ACCELERATIONS  OF  SPACE  FLIGIu  .  ^ 

'  nnd  Modicino  of  the  AtrospLyrc  anci  Sp^  (New  York:  Jonn  Wwey  & 

Sons ,  Inc . ,  1960) 

AR<?TRArT-  Sustained  flight  can  be  accor:ip  1  ished  by  application  of  three  bas.c 
abstract  Sustained  t  ^  of  the  atmosphere  by  a  lighter  gas 

/I, ^ 

ineitia  of  the  vehicle. 


4,829 

Stapp,  J.  P.  1960  Hi:>lAN  FACTORS  OF  AJ’PLIED  SPACE' TECHNOLOGY , 

In  (Wright  Air  Development  Ctr,,  t.'r ighc-Patterson  AF3,  Ohio)  PROCEEDINGS 
OF  WADC  SPACE  TECHNOLOGY  LECTURE  SERIES,  VOLUME  1  TECHNICAL  AREAS.  WADC  TR- 
59-732;  ASTIA  AD-235  42A;  pp.  133-136 

ABSTRACT:  The  compulsive  challenge  of  space  exploration  offers  the  prospt'Ct  of 

extending  the  scope  of  basic  research  directly  to  universal  dimensions.  The  ent.ire 
area  from  the  upper  limits  of  aerodynamic  flight  to  the  lower  limits  of  orbital 
space  flight  can  be  investigated  by  a  continuous  progression  in  performance  incre¬ 
ments  from  aerodynamic  flight.  With  such  an. approach,  the  development  of  more 
efficient  propulsion  systems  would  provide  platforms  for  testing  and  developing 
all  components  of  space  weapons  and  space  transports  while  training  numbers  of 
space  pilots  in  real-time  flight  at  comparatively  low  cost.  However,  failure  to 
recognize  the  place  of  military  research  and  development  in  the  applied  technical 
area  could  result  in  wasting  the  existing  resources  and  capabilities  that  should  , 
be  converted  from  past  aircraft  technology.  (AUTHOR) 


4,830  . 

Stapp,  J.P.  1961  THE  "G"  SPECTRUM  IN  SPa\CE  FLIGHT  DYI.'AMICS . 

Lectures  in  Aeros pace  Med ic ine .  16-^  Jan.  1961  (  Conducted  at  the  School 
of  Aviation  Medicine,  Brooks  AFB,  Texas) 


ABSTRACT:  ,  To  attain  a  circular  orbit  200  to  250  kilor.cters  above  the  earth,  an 
artificial  satellite  must  be  accelerated  to  a  velocity  approximating  8  kilometers 
per  second  before  cent.'ifugal  force  comes  into  equilibrium  with  the  mass  of  the 
satellite  along  the  orbital  path.  This  would  require  a  calculated  constant 
acceleration  of  828  g  seconds.  To  reach  escape  velocity,  a  velocity  of  11  kilo¬ 
meters  per  second  must  be  attained.  1152  g  seconds  of  calculated  constant  1  g 
acceleration  will  be  needed  co  attain  this  velocity. 


-1.^62  . 
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Stapp,  John  P.  1961  ACCELEKATION  REVIEW  (  Presented  at  ARS  Space 
Flight  Report  to  Nation,  New  York)  9-15  October  1961 


4,832 


Stapp,  J.'p.  and  S.  E.  Neely  1961 
STORM  EFFECTS  ON  EJECTIONS. 

.Aerospace  Medicine  32(3):248,  March  1961. 


EVALUATION  ON  HIGH  SPEED  AND  THUNDER- 


ABSTR,\CT^  Utilizing  USAF  aircraft  accident  reports,  those  accidents  in- 
th  speed  ejections  (both  supersonic  and  over  500  knots)  and 

thunderstorm  ejections  are  analyzed.  The  influence  of  high  speed  and 
thunderstorm  conditions  on  ejection  are  evaluated.  Five  acciLnts  are 
present  '"concl"^-^  recent  multi-jet  accident  in  which  both  factors  were  ■ 
studied!  ‘‘"'™  concerning  the  slgnlfitente  of  the  fettors 


4,833 


Stapp.^.I,  P.,  6  S.  E.  .'.ocly  1961  EVALUATION  OF  HIGH  SPEED  AND  THUNDERSTORM 
LI-i-uCTS  0.,  US.AF  EJECTIONS.  (Data  for  this  study  were  compiled  from  the 
record.s  of,  the  Deputy  Inspector  General  for  Safety,  USAF,  Norton  ,^FB,  Calif 
1 5  Feb  .  1 96 1 ) 


4,834' 

Stapp,  J.  P'.  1961  WORK  OF  THE  LDJI'teD  STATES  AERONAUTICAL  LABORATORY  ON 

TiIE  FORCES  SET  IN  MOTION  AND  WOTODS  INDUCED  FY  COLLISIONS. 

In  Scm.  Med.  F.-pf.  37:839-8^:0,  Dec.  2,  1961  (France) 
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Stapp,  J.  P.  ■  1961  HUMA.N  TOLERANCE  TO  SEVERE,  A2RUPT  ACCELERATION .  (In 
Gauer,  0,  H.  and  G.  D.  Zuidena,  eds.,  Gravitat  ional  Stress  in  At-ro- 
space  Medicine)  (Boston:  Little,  Brown,  and  Co.,  1961).  p~  i  5  -  1  d8 
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Stapp,  J.  P.  1961  EFFECTS  OF  LLNEAR  ACCELERATION. 

Ir.  Arrstrc.ng,  H.  G.,  ed.,  Aerospace  Medicine  (Baltimore,  Md . :  Williams  i, 
Wilkins  Co  . ,  1961 ) 


-  1,463  - 
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Stapp,  J.  P.,  S.  E.  Neely,  &  A.  B.  Nutt  1561  CRASH  PROTECTION  OF  AIR  TR.V:S- 

PORT  PASSENGERS.  (Presented  at  the  Aerospace  Medical  Association  32nd  Annual 
Meeting,  24-27  April,  1961). 

CONCLUSIONS:  An  an.Tlysi.s  of  the  air  transport  passenger  crash  protection  problcr. 

from  the  st.indpoint  of  accident  experience,  deceleration  experiments  with  air¬ 
craft,  scats  .ind  hurvin  volunteers,  points  to  the  design  and  adoption  of  aft 
facing  seats  using  nev;  materials  that  will  conserve  weight  while  providing  greater 
protection  from  abrupt  crash  forces.  Ne.w  standards  for  transport  passenger  seats 
arid  restraints  should  be  established  to  permit  uniform  adoption  of  high 
strength  aft  facing  seats.  (AUTHOR) 
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Stapp,  J.  P.  156L  JOLT  EFFECTS  OF  IMPACT  ON  MAN. 

(Aerospace  Medical  Div.,  Brooks  AFB,  San  Antonio,  Texas) 

(Paper,  Symposium  on  Impact  Acceleration  Stress , -Bj^^^ks  AFB,  Texas 


27-29  November  1961) 


ABSTRACT:  The  paper  contains  reports  on  several  impact,  acceleration,  and 

deceleration  experiments. 


4,839 

Stapr-,  J.P.,  J.'D.  Moscly,  and  C.F.  Lombard  1962  "MEGABOOM"  LINEAR  WINDBLAST 
TESTS  ON'  SUBJECTS  A.ND  PROTECTIVE  EQUIPMENT. 

(Northrop  Space  Labs.,  Hawthorne,  Calif.)  Contract  AF  41(657)405, 

Proj .  7930,  ARL  TDR  62-6,  July  1962.  ASTIA  AD  283  803 

AiiSTRACT :  Information  is  presented  on  six  rocket  sled  experiments  to  investigate 

the  effects  of  supersonic  windblast  upon  personnel  and  personal  protective  equip¬ 
ment.  Five  chimpanzees  and  one  human  dumiry  were  used  as  test  subjects.  Veloci¬ 
ties  r.'ing.  d  from  1,330  to  1,922  fps  (906.8  to  1,310.4  MH);  stagnation  pressures 
of  18  to  42  pounds  per  square  inch,  or  loads  of  2,500  to  4,000  pounds  per  square 
fovit.  Standard  restraints  and  garments  proved  inadc  'uate  and  extensive  injuries 
os  tatj  1  i.shed  the  need  for  improvem.cnts  .  Restraints  and  garments  were  progressive-' 
ly  improved  until  protection  of  the  test  subject  was  achieved.  Injuries  were 
caused  by  the  subjects  being  displaced  within  the  restraints,  causing  high  non- 
uniform  forces  to  act  upon  the  various  parts  of  the  subjects'  bodies.  Other 
sources  of  severe  injury  were  the  frictional  heat  on  and  in  the  body  surface 
areas  and  su ucutaneous  tissues,  and  by  high  velocity  air  penetrating  wounds  and 
body  apertures.  Protection  can  be  achieved  by  adequate  restraints  and  garments' 
which  would  render  tlie  operational  efficiency  of  tl.e  wearer  marginal;  but  with 

careful  do  vi.  1  opr  out ,  sat  i:.  factory  protect  ion  with  workir.g  efficit.ncy  prooably 
can  be  atiiieved.  (Author) 


.  1,464  . 
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Stapp,  John  P.  1962  JOLT  EFFECTS  OF  IMPACT  ON  MAN 

In:  IniEjc t  Acceleration  Stress;  Proceedings  of  a  Symposium  With  a  Comprehensive 
^■I9^°Vg£lcaI  Bibliography.  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  123-130  ^ 

ABSTRACT;  A  survey  of  jolt  effects  of  impact  on  man  indicated  that  any  attempt 
at  stress  analysis  of  man  with  respect  to  impact  forces  must  take  into  account 
the  responses  ;of  the  body  as  a  whole;  the  simultaneous  responses  of  different 
kinds  and  different  states  of  materials  in  body  structure,  such  as  the  pneumatic 
and  hydraulic  behavior  of  gasis  and  fluids;  plastic  deformation  of  soft  tissues; 
and  the  stretching  of  the  masenteries  and  ligaments  by  displacement  or  organic 
masses.  Since  the  object  of  human  stress  analysis  is  to  determine  reversible 
and  irreversible,  disabling  and  fatal  criteria  of  the  human  structure,  it  is 
well  to  relate  measurements  to  points  of  structural  weakness  or  load  concentration. 
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Stapp,  J.P,  1962  MEDICAL  PROBLEMS  OF  SPACE  FLIGHT 

Jour.  Mississippi  State  Med.  Assoc..  3  (9):  404-412.  Sept.  1962 

ABSTRACT:  The  Mercury  space  flight  program  methods  fer  selecting,  training,  and 
physiologically  adapting  the  astronaut  for  space  fligh-  are  briefly  reviewed. 
Discussion  is  presented  of  the  preparation  for  both  suborbital  and  orbital 
flight,  flight  observations  of  astronauts  Shepard  and  Grissom  (suborbital  flight), 
and  Glenn  (orbital  flight).  Analysis  of  flight  data  and  postflight  examination 
were  found  to  be  normal  except  for  changes  comparable  to  the  results  of  exertion 
in  an  athletic  event  of  about  the  same  intensity  and  duration. 
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Stapp,  J.P.  1962  AFTER  SEAT  BELTS .. .WHAT? 

In  Cr agun ,  M . K . ,  ed . ,  The  Fifth  Stapp  Automot ive  Crash  and  Fie  Id 
Demonstration.  Sept .  14-16,  1961 .  Pp.  259-263 
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Stapp,  J.  P.  1963  LANDING  IMPACT  STUDIES  ON  APOLLO  CAPSULE.  NASA  MOTION 
PICTURE  FILM.  Presented  at  Seventh  Annual  Stapp  Car  Crash  Conference. 
Sheraton  Marina  Hotel,  Playa  del  Rey,  Calif.  12  November. 
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Stark  &  Roth,  tr.,  J.B.  Bateman  1945  REVIEW;  CATAPULT  SEAT  Do  335 
(Dornier-Werke  G.m.b.H.,  Friedrichshafen  a.  B. ,  Div.  of  Research) 
Research  Rept .  3240,  Pages  A-17206  to  A-17240,  23  May  1944. 

Translated  as  Appendix  13  to  Lovelace,  W.R.,  E.J.  Baldes,  &  V.J.  Wulff, 
The  Ejection  Seat  for  Emergency  Escape  from  High  Speed  Aircraft, 

ASTIA  ATI  No.  7245 


SUMMARY:  The  catapult  arrangement  was  used  200  times  in  all.  No  important 

drawbacks  were  apparent  in  these  tests.  The  ejection  velocity  can  be  signi¬ 
ficantly  improved  by  greasing  the  piston.  According  to  wind  tunnel  measure¬ 
ments  at  D  W  (see  Research  Report  No.  138  and  investigations  at  the  Heinkel 
factory,  report  No.  ENS-88/32)  with  a  total  weight  of  120  kg,  an  ejection 
velocity  of  about  17  meters  per  second  is  necessary  in  order  to  insure 
sufficient  clearance  of  the  tail.  Such  a  velocity  of  ejection  requires  three 
compressed  air  reservoirs  each  two  liters  in  capacity,  a  pressure  of' 120  atmo¬ 
spheres,  and  a  greased  piston  in  the  cylinder.  In  the  appendix  will  be  found 
further  theoretical  deductions  from  these  experiments  made  on  the  ground, 
from  the  measurements  in  the  wind  tunnel  at  the  Dornier  factory  and, from  the 
measurements  made  by  the  Heinkel  factory. 

The  experiments  on  human  subjects  showed  that  the  D  W  catapult  device  can 
also  be  discharged  at  120  atmosphere  without  endangering  the  person  ejected. 
The  subjects  found  the  seat  equipped  with  arm  rests,  head  cushion,  and  up¬ 
holstered  back  to  be  very  comfortable.  It  is,  however,  recommended  that  the 
pads  along  the  edges  of  the  arm  rests  should  be  raised  somewhat  in  order  to 
prevent  the  arms  from  being  jerked  off  the  rests.  The  arm  rests  probably 
support  a  considerable  fraction  of  the  body  weight  and  thus  make  possible 
ejection  with  the  use  of  such  high  reservoir  pressures.  Dr  Wiesehofer,  D  V  L, 
is  still  carrying  out  exact  investigations.  The  position  of  the  operating 
levers  with  respect  to  the  arm  rests  i;.  satisfactory.  Injury  to  the  forearm 
and  hand  was  never  produced.  It  would  be  a  good  idea  to  provide  a  bumper  on 
the  arm  rest  or  on  the  seat  in  roder  to  prevent  the  elbow  from  jerking  back 
too  far  when  the  catapult  lever  is  pul  .ed.  From  the  point  of  view  of  its 
mechanical  properties,  its  mode  of  act  on  and  its  physiological  effects  the 
D  W  catapult  device  fulfills  the  stand, irds  set  up.  (Author) 
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Starkiewicz,  W,  1936  l'INFLUENCE  DES  VOLA  ACPOBATIQUES  AUX  PETITES 

ALTITUDES  SLU  L'ETAT  FONCTIONNEL  DE  L'OEIL.  (Effect  of  Acrobatic  Flights 
at  Slight  Altitudes  on  the  Functicnal  Condition  of  the  Eye.) 

Rev,  pol,  de  la  med.  aeronautigue J  5:86-102 


ABSTRACT:  A  study  cf  visual  acuity  following  acrobatic  flights  at  slight 
altitudes  revealed  an  increase  in  visual  acuity  for  reading  black  signs  on  a 
white  ground  (Lando.]l,,t,.„,tables)  in  91.5  per  cent  of  all  cases.  In  general  this 
increase  surpasses  0.1.  Also  an  increcise  in  visual  acuity  in  reading  white  on 
a  black  ground  (Snellen's  tables)  was  noted  in  81  per  cent  of  the  cases  which 
did  not,  however,  surpass  0.1. 

No  significant  changes  in  accommodation  were  noted.  The  aviators  examined  had 


-  1,466  . 


not  been  exposed  to  anoxemia,  which  causes  diminution  ot  visual  acuity,  because 
they  had  not  exceeded  an  altitude  of  3,000  m. 

A  factor  which  may  play  an  important  part  is  increased  irritability  of  the  cere¬ 
bral  cortex,  which  is  exposed  to  various  influences  during  flight  (noise  of  the 
motor,  excitement,  and  vibrations  of  the  plane)  These  influences  affect  the 
optic  field  of  the  cerebral  cortex,  exciting  it  and  creates  a  visual  sensation 
on  the  retina.  ABSTSACT:  (Limited)  Journal  of  Aviat.  M^d.  8(2) : 113-114,  Ju  1937 
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Starks,  J.  H.  1961  CRASH  INJURY  WORK  OF  THE  ROAD  RESEARCH  UBORaTORY  OF  THE 
UNITED  KINGDOM,  RESEARCH  INTO  ROAD  SAFETY.  (Paris)  O.E.E.C.  PubUc;,rions 
No.  13,717,  pp.  35-37  - - - 
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Starnes,  A.  H.  ^'1942  FREE-FALL  PARACHUTING 

Canad.  Air  Cade t~^0c t) : 14-15.  Abstr:  Aeronaut.  Engng  Ref.  1, (Dec.); 51, 


4,848 

Stasevich  R  A.  1947  K  VOPROSU  0  BE20PASN0STI  EKIPAZHA  PRI  AVARII  (Safety 
of  the  Crew  in  Aircraft  Crashes)  '  ^ 

Tekhnika  vozdushnogo  flota  5;  18-23 
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Stasevich,  R.  A.,  &P.  K.  Isakov  1955  SKOROSTI.  USKORF.NTTa,  PERRCRnriri  (vvvn. 

X0KYE^QPR0sxji2iK.LA..iigi0wn 

PRORI.I^M^^PL.mSICS.  AND  PHYSIOLOGY  APPIJr^RTF. 
cTn  (Moskva;  Voennoe  IzdateTstvo  Ministerstva  Obprony  Soiuza 

odR  f  1 y  / 


ABSTRACT:  A  discussion  is  presented  for  popular  consumption  on  the  speed 
movement,  acceleration,  g-forces,  and  their  effects  on  the  human  organism 

t^Jp'r  fr'^h^’'^  although  some  are  also 


of 

.  The 
pertinent 
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Statni  Lekarska  Knihova  (National  Medical  Library)  1959  THE  ANTsTJAL  OF 

CZECHOSLOVAK  MEDICAL  LITERATURE  1957  - 

Praha,  Czechoslovakia:  Statni  Zdravotnicke  Nakladatelstvi  (Prague  1 
Czechoslovakia:  State  Health  Publishing  House)  ’ 


1,467  « 
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Statni  Lekarska  Knihovna  (National  Medical  Library)  1961  THE  ANNUAL  OF 
CZECHOSLOVAK  MEDICAL  LITERATURE  1959 


Praha,  Czechoslovakia:  Statni  Zdravotnicke  Nakladatelstvi  (Prague  1, 
Czechoslovakia:  State  Health  Publishing  House) 
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Stauffer,  F.  R.  1948  FACTORS  INFLUENCING  THE  CONCENTRATION  OF  THE 
BLOOD  AS  SUGGESTED  BY  FOOT /ARM  RATIOS  OF  HEMATOCRIT  AND  PLASMA  PROTEIN 
CONCENTRATIONS. 

(Office  of  Naval  Research,  Washington,  D.  C.) 

October  1948  Contract  N6ori77 

SUMMARY:  Samples  of  blood  were  drawn  simultaneously  from  the  median  arm 
and  dorsal  pedal  veins  of  men  who  had  just  sat  down  after  at  least  an  hour's 
ambulatory  activity.  This  blood  was  analyzed  for  red  cell  and  plasma 
protein  concentration  and  foot/arm  concentration  ratios  determined.  Some 
of  the  men  were  subjected  to  15  seconds  of  6  psi  pressure  to  the  abdomen 
thighs  and  legs  by  means  of  a  U.  S.  Navy  Type  Z-3  Anti-G  suit  after  sitting 
down  and  before  samples  were  taken. 

The  following  conclusions  were  drawn.  Ambulatory  activity  normally  provides 
a  dynamic  equilibrium  between  the  filtration  from  capillaries  in  the  dependent 
areas  and  the  return  of  fluid  to  the  blood  stream  via  the  lymphaties. 

Cossatibn  of  activity,  i.e,,  by  quiet  sitting,  results  in  increased  concen¬ 
tration  of  venous  blood  from  the  foot  compared  with  that  from  the  arm.  Factors 


4,853 

Stauffer,  F.  R.  and  C.  Hymian  1948  FLUID  SHIFTS  DURING  EXPOSURF  Tn 

f the  rapid  local  changes  under 

negative  G  (University  of  Southern  Calif.,  School  of  Medicine 
Los  ^geles  Contract  N6ori77,.  Task  1.  22  January  1948  See  also- 
Physiol.,  153:(l):64-70  April,  1948.  ^ee  also. 

ABSTRACT;  1  The  increased  intravascular  pressures  developed  during 

A  C  ^  Circulation.  2.  Blood  returning  from  the 

ad  end  of  goats  after  exposure  to  negative  G  shows  a  short  rapid 
concentrating  phase,  followed  by  a  somewhat  slower  phase  of’dUution  with 
respect  *-o  oth  hematocrit  and  plasma  protein  concentrations.  3  At  peak 
concentration  there  is  evidence  of  significant  leakage  of  protein  from 
the  circulation  as  calculated  from  the  hematocrit  and  plaLa  protein  values 
discussed  i"''°lved  in  the  fluid  loss  and  protein  Lakage  are 
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Stauffer,  ?.  R.  1948  THE  EFFECT  OF  AN  INVERTED  POSTURE  UPON  THE 

CONCENTRATION  OF  RED  CELLS  AND  PLASMA  PROTEIN  IN  THE  HUMAN 
(Office  of  Naval  Research,  Washington,  D.  C.) 

November,  1948  Contract  N6ori77 


SU>DIARY:  Twelve  subjects  were  subjected  to  thirty  minutes  of  a  45-degree 

head-down  position  during  which  blood  was  taken  from  the  median  arm  vein  at 
5-minute  intervals.  One  sample  was  also  obtained  from  the  external  jugular 
vein.  The  blood  was  analyzed  for  hematocrit  and  plasma  protein  content  and 
concentration  curves  referred  to  time  were  drawn.  The  following  conclusions 
have  been  made; 

The  mechanical  hydrostatic  effects  of  gravity  on  the  blood  in  men  are 
essentially  the  same  in  the  inverted  as  in  the  erect  position,  differing 
in  degree  primarily  as  a  result  of  the  lack  of  compensating  mechanisms  to 
oppose  the  pooling  of  blood  while  in  the  inverted  position.  The  systomic 
ccncentration,  as  measured  by  the  plasma  portein  content,  gradually  approaches 
values  57.  above  horizontal  values  during  30  minutes  of  45-degree  head-down 
posture,  as  a  result  of  filtration  through  the  cephalad  capillary  beds.  Red 
cells  appear  to  be  effectively  removed  from  the  active  circulation  during 
tl'.is  period  of  inversion  resulting  in  an  erroneously  low  systemic  concentra¬ 
tion  value  when  measured  by  the  hematocrit.  The  retarn  of  the  body  to 
horizontal  is  followed  by  a  gradual  return  to  the  previous  horizontal  position 
concentration  values.  The  dilution  appears  to  proceed  at  a  faster  rate  than 
do.s  the  concentration. 
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Stauffer,  F.R.  1949  THE  RELATIONSHIP  OF  EXTERNAL  PRESSURIZING  SYSTEMS' OF  ANTI' 
BLACKOUT  SUITS  TO  THE  FORMATION  OF  EDEMA  AND  PETECHIAE.  (Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.)  Proj .  MR005 . 12-0006 . 1 . 1 . ,  5/17/49 

ASTIA  AD-  71808 

ABSTRACT:  Proposed  improvements  in  standard  U.S.  Navy  Anti-blackout  equipment 
were  investigated  and  evaluated.  Forty-four  series  of  3  to  11  ten-sec 
centrifuge  runs  vere  made  on  23  young  niale  subjects  wearing  anti-blackout  suits 
of  varying  pressurizing  systems.  The  suits  were  analyzed  from  the  standpoint 
of  the  incidence  of  subcutaneous  edema  and  hemorrhages  in  the  trunk  and  lower 
extremities.  It  was  found  tliat  standard  bladder  pressure  produces  e.xtravasa tion 
at  the  bladder  borders  on  the  thigh  and  calves,  abdomen,  ankles  and  insteps,  and 
at  the  lumbo-sacral  triangle  and  adjacent  vertebral  groove.  Experimental  suits 
incorporating  flatter  bladders  with  thickened  marginal  seams  and  higher  pressure 
capacities,  and  upward  progressive-pressure-application  principles,  both  bladder 
and  capstan,  seem  desirable. 
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Stauffer,  F.  R.,  &  R.  E.  Kelley  1949  A  DEVICE  FOR  THE  AUTOMATIC  CONTROL 
BY  G-FORCE  OF  THE  POSITION  OF  THBl  CO.NTROLLABLE  SUPINE  SEAT.  (School 
of  Aviation  Medicine,  U.  S.  Naval  Air  Station,  Pensacola,  Fla  ) 

SDC  Project  ,9-U-37a,  Project  NM  001  059.02.05  (formerly  .NM  001  010) 
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Stauffer,  F.R.  1949  FACTORS  IN'  IIEM0C0:;CE;.TR.‘TI0N- :  TILE  EFFECTS  OF 
CIRClIL'wTORY  ST/i  JN'ATION  AND  OF  ANTI-G  SJ-'IT  PKESSL'KE. 

(University  of  Southern  Calif.,  School  of  Medicine,  Los  Anficles) 

Contract  N6ori77,  Project  N’r  161-014,  Task  order  1,  June  1949 
ATI  208  704 

ABSTRACT:  Serial  samples  were  taken  during  a  5  minute  period  from  the 
median  veins  of  26  men  subjected  to  quiet  sitting  after  ambulatory  activity 
Some  were  exposed  for  15  seconds  to  anti-G  suit  pressures  of  6  psi  applied 
to  the  legs  or  to  the  legs  and  abdomen  combined. 

No  significang  change  in  plasma  protein  concentration  was  observed'. 

In  all  three  groups  there  was  a  slight  but  significant  decrease  in  the 
hematocrit,  more  so  following  the  application  of  external  pressure. 

The  mechanisms  by  which  red  cells  undergo  apparent  dilution  is  dis, cussed. 
Emphasis  is  placed  upon  the  part  played  by  circulatory  stagnation  arising  . 
from  the  cessation  of  ambulatory  activity  and  by  the  application  of 
external  pressure. 
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Stauffer,  F.  R.  1949  THE  EFFECT  OF  THE  INVERTED  POSTURE  IN  YOL’NG  GOATS 

WITH  SPECIAL  REFERENCE  TO  THE  INTRAVASCULAR-EXTRA  VASCULAR  FLUID  BALAN'CE. 
(Office  of  Naval  Research,  Washington,  D.  C.) 

June  1949  Contract  N6ori77 

SUMMARY:  Six  male  goats  under  2  weeks  old  were  placed  in  a  vertical  head- 
down  position  for  several  hours  during  which  time  periodic  blood  samples  were 
obtained  from  large  vessels  in  the  neck. 

The  difference  between  simultaneous  hematocrits  of  carotid  and  jugular  blood 
was  not  very  great. 

The  difference  between  simultaneous  plasma  protein  concentrations  of  carotid 
and  jugular  blood  was  less  than  the  difference  between  the  hematocrits. 

The  hydrostatic  intravascular  pressure,  increased  in  the  head  region,  caused 
a  marked  passage  of  fluid  outward  from  the  blood  as  demonstrated  by  the 
uniform  increase  in  arterial  plasma  pr^^tein  concentration. 

On  the  basis  of  plasma  protein  concentration  changes,  an  estimated  hematocrit 
change  was  calculated  as  the  "expected"  hematocrit. 

Tlie  failure  jf  actual  red  cell  concentration  to  approximate  or  surpass  this 
"expected"  concentration  indicated  a  fairly  extensive  packing  of  red  cells 
trapped  in  stagnant  capillary  loops. 

The  maintained  invef ted  posture  caused  serious  respiratory  embarrassment 
apparently  of  a  combined  anoxic-anemic-stagnant  anoxia  type. 


1,470 


The  maintained  inverted  posture  reduced  not  only  the  total  blood  volume 
but  also  the  effective  circulating  blood  volume,  thereby  decreasing  the 
margin  of  safety  in  blood  sampling. 
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Stauffer,  F.  R.  1949  THE  EFFECT  OF  PROLONGED  EXPOSURE  OF  GOATS  TO 

NEGATIVE  2  G  RADIAL  ACCELERATION  WITH  SPECIAL  REFERENCE  TO  INTRAVASCULAR-' 
EXTRA-VASCULAR  FLUID  BALANCE. 

(Office  of  Naval  Research,  Washington,  D.  C.) 

June  1949  Contract  N6ori77 

SUMMARY:  Seven  goats  were  subjected  to  negative  2  G  on  the  University  of 
Southern  California  centrifuge  at  an  effective  radius  of  18  feet. 

The  results  found  suggest  that,  in  general,  the  effects  of  negative  2  G  are 
similar  to  those  of  negative  1  G  differing  primarily  by  being  more  rapid  in 
their  onset  and  development. 

Respiration  ceases  under  these  conditions  in  a  matter  of  minutes,  here  20 
or  less. 

Serial  artorial  blood  samples  taken  during  and  following  centrifugation  and 
analyzed  for  hematocrit  and  plasma  protein  concentration  show  that  a  marked 
loss  of  fluid  from  the  capillary  bed  occurs  in  the  stressed  end  of  the 
animal.  This  produces  a  decrease  in  the  total  blood  volume  and  a  high  con¬ 
centration  of  the  blood  remaining. 

Larger  animals  lo.so  appreciable  protein  through  the  capillary  wall  along  with 
the  increase  in  extravasation  of  fluid. 

A  mechanism  for  removing  red  cells  from  the  effective  circulation  by  packing 
them  in  stagnant  capillaries  develops.  This  removal  may  terminally  by  of 
serious  proportions. 

Six  of  the  seven  animals  were  spun  until  one  minute  after  they  became 
apneic.  Three  died  a  few  minutes  after  centrifugation  ceased.  Some  of  the 
possible  mechanisms  of  th''ir  death  and  the  recovery  of  tne  others  have  been 
discussed. 
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Stauffer,  F.R.  1949  FURTHER  EVIDENCE  OF  FLUID  TRANSLOCATIO.N  DURING 
VARIED  ACCELERATION  STRESSES:  GROSS  PATHOLOGICAL  FINDINGS  AND  WEIGHT 
CHANGES  IN  SPECIFIC  TISSUES.  (University  of  Southern  Calif.,  School 
of  Medicine,  Los  Angeles)  Contract  N6ori77,  Project  NR  161-014, 

June  1949 


ABSTRACT:  Three  groups  of  young  goats  exposed  to:  (1)  short-duration,  high 


-1,471 


magnitude  negative  G;  (2)  long-duration,  low-magnitude  negative  G:  and  (3) 
a  normal  unstressed  group  from  the  standpoint  of  gross  pathological  findings, 
the  percentage  of  body  weight  of  various  organs,  and  the  percentage  water 
content  of  various  tissues. 

In  general,  short-duration  high-magnitude  G  stresses,  either  positive  or' 
nega tive ,' produce  haraorrhagic  changes  in  the  stressed  end  cf  animal.  Ecema 
and  congestion  are  less  prominent  and  less  lasting.  Positive  G  stresses  in 
general  produce  less  intravascular-extravascular  changes  than  nega, tive  G 
stresses  of  equivalent  numerical  magnitude. 

Long-continued  low  negative  G  stresses  produce  little  or  no  henorrhage,  but 
a  marked  increase  in  filtration  with  the  formation  of  edema  in  the  stressed 

end  constantly  occurs. 


Under  any  form  of  G  there  is  a  tendency  for  congestion 
vascular  tissues  which  are  sideloops  of  m.ore  essential 


to  occur  in 
circulating 


very 
pa  ths  . 
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Stauffer,  F.  R.,  E.  L.  beckran,  &  J  .  ■!  .  Tliorn  1949  THE  EFFECT  OF  EaiL'aFAL 

FLUID  PRESSURE  DURING  POSITIVE  ACCELER.\TION  UPON  THE  RES PIR-ATORV  R.\7d .  PUI  S" 
R.ATE  ,\.ND  RIGtiT  INTR,i-AURICUL\R  PRESSUilE  OF  RABBITS.  HIGH'  ACCELER.iT ION  STUDY 
IN  AliliViLS  .  (Scl'.ool  of  Aviation  Medicine  6  Research,  Pensacola,  Fla.) 

Rept  .  No.  1,  Proj  .  NM,  001  048;  25  July  1949  yri  6  4  Toe? 


SUMMiRY  AND  CONCLUSION’S:  (1)  The  comparative  effects  of  water  and  satur.itec  ztnc 
cliloride  solutions  as  protective,  fluid  baths  for  rabbits  have  V'cen  studied  fro:::  t:'.i! 
standpoint  of  changes  in  pulse'  rate,  respiratory  rate  and  right  int ra-aur  icular 
pressure  during  and  after  one-minute  o.xposures  to  high  positive  (8-12  G)  radial 
acceleration.  (2)  Water  was  considerably  less  effective  than  a  saturated  zinc 
chloride  solution  in  preventing  the  dependent  pooling  of  blood,  but  ciio  po.'t-run 
recovc'ry  of  animals  immersed  in  water  was  considerably  faster  and  r.v.  I'e  Cv':v.  j  1 t e  . 

(3)  During  positive  acceleration  the  respiratory  rate  of  rabbits  in  a  wai^r  'at'n 
decreased  sligh.tly.  Post-run  there  Was  a  rapid  increase  in  the  respirator;,  rati- 
usually  to  levels  considerably  above  that  of  control  rates.  Wlien  a  saturated  zinc, 
chloride  solution  was  used  as  the  protecting  fluid,  respiratory  inhibition,  was 
much  more  marked,  frequently  to  the  point  of  apnea.  Recovery,  when  it  occurred, 
w.i,,  a  .'.lac  ,'1'.  Ciss.  ( )  liurir./,  liip.ii  po.sitiVu  .icce  lur.it  u-r.  ;.i.  N-r  rat.'  of 

r-i  bit-',  in  .1  w.itur  w.is  v-ir  i-’io  1  e  ,  ait  U'.u.i’ly  dccrias.^d  1  i  .p.t  1  y  .  T:a- 

po,>t-run  recovery  'to  norm.il  r.it..  ^  wis  .ilm.'iL  i  •.m  ed .  at .  '.'.'iicu  s.itarat.d  zinc 

c'.ilorid.e  solution  w.is  a., id  as  a  protecting  uUii,  t  iie  pulse  rate  dur;;';  aciuKra- 
t  ion  fell  :b;rtii..r  .i.'.vi  w.is  more  irr  ,yilar.  R.-cov.,  ry,  po.,t-run.,  wa.s  .  s 
s.s  t  1  i'.ictory .  (j)  li.e  right  int  r.i-aur  icu  l.ir  pressure  fell  slightly  duri;  :  !..h 

positive  .1  cce  1 1  r.K  i on  in  cliose  anim.ils  ii-r.ersed  in  water.  In  those  i'-i.t-i'sed  in 
a  s.ituratcd  zinc  cule-iride  solution  the  rigiit  int  raaur  i  cu  !  .a  r  pressure  eon  ,  i.st  en:  ly 

rose  on  _agi__a^eg‘age_o_f  40  r.m.  Hg  during  h  ign  pigs  .  C  iye  acce_l^^^^  _ Lb)._Tn.L.s_e _ 

findings  have  been  correlated  with  previous  studies  of  the  c  o;;.;..i  ra  t  ive  p'nyoiologi- 
cal  changes  occurring  with  and  without  anti-blackout  protective  devices.  (7) 

The  dangers  of  right  heart  failure  resulting  from  over-protect  io  i  against  blackout 


/ 


have  ;'.'v  a  diseussod,  (d)  Ant  i -blackovit  protect::*^  drvi..i-s  shiniii!  ;  i.  ;.;:ictcd 
in  tla  ir  f  i.ac  r  i')' ing  to  Icv'^ls  of  3  G  protecci‘>!i  or  below  until  r.rv'  def-iie 
know’.cd;^'  of  the  hutr-in  physiology  has  beer,  obtained.  To  tl.is  ind  it  u'^iuld  he 
interest  in.;  to  know  the  intracardiac  pressure  of  rr.an  during  acec  iorat  ion  with 
and  without  anti-blackout  protection.  (AUTHOR) 
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Staufier,  F.  R'.  ,  C.  Hyr-an,  D.  R.  Drury,  &C.  F.  Loc.bard  l'J49  IhTRAVA.SCLTAR- 
Z.\TR^\VASCL’L/'eR  FLUID  SHIFTS  OCCURRING  IN  YOUNG  GOATS  FOLLOWING  30-SECO:;D 
EXi’OSURES  TO  R,\DIAL  ACCELERATION  OF  5  G.  (Dopts.  of  Aviation  Medicine  A 
Physiology,  Univ.  of  Southern  Calif.,  School  of  Medicine,  Los  Angeles,  Cali*. 
Contract  N6ori77,  Project  NR  161-014,  Task  1,  July  1949,  ATI-2Jd  702 

SL'MM/'ilY  ANT)  CONCLUSIONS:  Some  of  the  mechanisms  of  intrav.iscu  lar-oi-ii  ravascu  lar 
fluid  e.xch.ange  have  been  studied  by  following  the  changes  in  the  hei.'.i!  act  it  and 
plasma  protein  concentrations  of  young  goats  subjected  to  radial  acceleral ion .  A 
total  of  32  animals,  all  under  two  weeks  old,  were  employed  by  divisicaa  into  five 
fuirly  uniform  groups.  In  these  animals  blood  samples  wc'c  obtained  fvom  the 
carotid  artery,  abdominal  aorta,  jugular  vein  and  inferio'  vena  cava  .after  30  .sees 
.01  eitliei'  i-ositivc  or  negative  5  g.  With  the  onset  of  radial  ace'e lerat  ion  an 
increase  in  hydrostatic  pressure  in  both  the  artery  and  vein  of  thj  outward  end  of 
ti'i  anin.a’,  resulted  in  a  marked  •ris''  in  intracapillary  hydrostatic  pressure,. 

Single  30,-scc .  ex''osures,  therefore,  causrd  a  rapid  outw.ard  shift  of  large  quant:  i- 
■r  ic.s  of  water.  This  resulted,  almost  at  jnce ,  in  local  (venous)  red  cell  and  pi  as 
ma  ..rotein  concentrations  10  to  1 5 /i  above  pre-run  control  values.  Tl.e  subsequent; 
-systemic  (arterial)  concentration  increased  3  to  67o  within  ly  to  2..  mins.  Hesides 
causing  hemoconcent rat  ion ,  the  outflow  of  fluid  apparently  produced  a  considerahic 

rise  in  ,ti'’'-’'te  pri-s.sure  directly  outside  i  lu-  blood  ve.v.scl.  C.apiliary  dislen.sioa 
to  thiO  point  of  piiysic.al  rupture  was,  thereby,  largely  cout;t.--r.icted , 

As  tiie  .ncce  lor.at  ir.g  force  w.is  removed,  the  int  rava.scu  lar  h)'droKtatic  .rcse.ure  f(  !  1  . 
Since  the  tissue  pressure  w..  s  still  eleva.cd,  tl'.ere  developed  siec;')  p.r.id.'ent 

irOm.  outside  in.  It  is  i'olic'cd  that  I'aciu'd  red  cells  I'revcr.ted  the  col'.ipsc-  ol  Lhc 
'.•essets.  ConsequeiiL  1  y .  a  rapiu  inward  fi.tration  followed.  This  w.is  oN.served  .is 
1  .swift  post  -  run  d  i !  ut  ion ,  both  of  venous  .and,  later,  arterial  blood.  Except  in'c.as.;- 
where  cons  idem  ole  plasma  protein  leakage  had  taken  place  during  t’ae  stress,  even  tlic 
system.ic  concent  r-.t  ions  were  back  to  cont:'ol  levels  within  5  m.ins.  An  ini  r.ava  seu  Ic.r 
increase  in  colloidal  osmotic  pressure  dir'ing  cent  rifug.at  ion  probably  played  a  r.igni- 
ficar.L  role  in  this  jiost-run  dilution  process.  Tiie  findings  indicated  tliat  during 
ti'.e  sliort  ex;  o,.L.ics  at  5  G  a  considerable  ar.ount  of  plasiaa  protein  passed  thru  i  i\e 
capillary  wall.  Tliis  leakage  was  especia  ly  m.arked  under  positive  G.  It  was  furthcir 
increased  under  expo r 1  conditions  wl;ich  produced  tem.nor.i ry  ano.xia  in  tho;;.- 
capillary  areas  subsequently  subjected  to  increased  intravascular  It ydrostat ic 
pressure.  Th.e  findings  indicated  further  that  under  short  5  G  e;<posures,  especially 
when  positive  in  direction,  reactions  fre<iuently  took  place  to  remove  erythrocytes 
from,  the  active  circulation.  This  was  probably  accom.pl  ished  by  the  packing  of  ivd 
cells  in  capillaries  thru  which  concent ra;;ed  piasmvi  could  still  pass.  Post-run  vaso¬ 
constriction  i  I  the  abdomen  increased  this  trapping  process  regardless  of  wlictlior 
the  previous  stress  had  been  positive  or  negative.  Protein  leakage  and  red  cell 
trapping,  therefore,  have  made  it  difficult  to  draw  any  definite  conclusions  from 


A 


.  1  .  * 
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citht-r  rho  fur-.-it  .'u- r  1 1  or  ;  prncf.n  cor  ^  tn  t  rjt  ior.  >.t.an4es  alo'-r. 

tho  i.  1  ru  1 1  .iPt.  oij'r  cir.n.'.is  oi  tvi>  v.iri.i  los,  !ro-.'i '/i- r  .  c';>,  oc  ra  1  i  v  ir-.  si-'r.'  in- 

oous  sanv.ilf.'  fron.  a  »:o  r  r  «.■  s  ;rond  i  Hf;  arii-ry  and  vein,  has  a  ; owi.  d  a  1  a  :  r '.  >  di_‘..r.i,;e 
unde  rst  and  i  n,;  of  sorx-  of  tho  cfia  ra  i  t  (  r  i  s  t  ic  of  .fluid  cxch.'in^to  across  t'ta-  >.i,  i'.  '.‘ar 
wall.  Finally,  .in  -.r.i.a  i  rid  circulatory  flow  tiiru  the  conj;este'd  arias  was  su,’,.' e  1 1 
by  the  rel.itively  Ion;;  tir*'  lag  before  tlu-  .syster.ic  concentration  curves  reaci.ed 
their  traxinka.  (A’uTHCR) 
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Stauffer,  F.R.  H-'.O  THE  EFFECT  OF  HIGH  ACGllLIllTiTIOG  FORCE.S  HPOll  CilRTMH 

PHYSIOLOGICAL  FACOTR.S  OF  IHRLAN’  SLfBJilGTS  PLNCLD  IN  A  MODIFIED  SLTIMM  POSITION 
(U.S.  Nav.al  School  of  Aviation  Medicine  and  Research,  Naval  Air  S'ation, 
Pensacola,  Florida)  SDC  Project  9-U-37a,  13  October  1949,  ASTIA  A71  70  ;;:-3 

AjfSTRACT :  Tho  effect  of  acceleration  forces  up  to  12  G  resultant  for  5-'  sec  on 
the  luimen  centrifuge  was  deterrr.incd  with  the  hum.an  subjects  placed  in  a  -edified 
supine  porition  in  which  tho  bent  knees  placed  the  feet  at  a  level  sot'C’.  -.e  t 
below  that  of  the  rest  of  the  body.  During  rotation  of  tiie  centrifuge  ./.i;  seat 
pivoted  so  that  the  G  force  was  supplied  po  the  subject  in  a  dirictien  f  rori 
chest  to  back.  Conic  iousness ,  vision,  and  voluntary  finger  novwr.i-n  .s  at  highest 
G  obtainable  not  imparod  under  these  conditions.  Tho  cardiovascul.»r  sy.sten 
according  to  tho  heart  rate  and  electrocardiogran,  did  not  .shew  'everc  enou.gh 
changes  to  consider  it  as  one  of  the  important  f.icotrs  of  human  tolerance  to  G 
force.  Tho  practicality  of  this  position  for  aircraft  personnel  is  discussed  an 
th.e  major, items  indicating  its  advantages  over  all  other  known  anti  G  protecting 
devices  are  presented. 
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btautter^^^  0.  Errebo-Knudsen  1950  POSITIVE  ACCELERATION  AND 

J.  rtv.  •  Med.  21(b;;50C-506. 


SUMMIT:  1.  The  effect  of  positive  radial  acceleration  on  the  urinary  output 

has  been  studied  in  ten  men. 

2.  In  water-loaded  subjects  an  exposure  to  positive  3  g  for  one  minute 

caused  a  significant  reduction  in -urinary  output  and  an  increase  in  specific 
gravity  of  the  urine,  ^ 

3.  When  these  water-loaded  subjects  were  exposed  to  positive  5  g  for 
one  minute  with  antiblackout  suit  protection,  the  reduction  in  urine  output 
was  much  greater  and  lasted  longer.  There  was  a  concomitant  greater  increase 
in  the  specific  gravity  of  t^e  urine. 

4 _  The  physiologica  I  mechanisms  -which  .may^e  involved  have  been  discus  sed , 
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Sta-iffcr,  F.  R.,  6.  E.  0.  E.  Kr.uJstn  195  POSITIVE  ACCLI.f'uMIO:,'  a;;0  Ov.1- 

PUT .  (Naval  School  of  Aviation  Midic;  a.  Pensacola,  Fia.)  Rosea  r w.  ii  4\t.  t.  . 
MR005.i5-is3pl  .1  .4.,  3/'''*-50 

See  also  J  .  Av i  i .  Mo d  ■  21:5U(/-306;  525,  Dec  1950 

ABSTRACT;  (1)  The  effects  of  positive  radial  accelfrat ion  on  the  urinary  oui,>ut 
has  been  studied  in  ten  n-,en .  (2)  In  water-loaded  subjects  an  exposure  to  positive 

3  G  for  one  minute  caused  a  significant  reduction  in  urinary  output  anci  an  increase 
in  the  specific  gravity  of  the  urine.  (3)  Wlien  these  water-loaded  subjects  were 
exposed  to  positive  5  G  for  one  minute  with  anti-blackout  suit  protection,  tiie 
reduction  in  urine  output  was  much  gr‘'ct^r  and  lasted  longer.  There  was  a  con¬ 
comitant  greater  increase  in  the  specific  gravity  of  the  urine.  (4)  The  physio¬ 
logical  mechanisms  which  may  be  involved  have  been  discussed.  (DACO) 
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Stauffer,  F.R.  1950  CERTAIN  PHYST0I/5(TTCA1.  RK.^PONSF.S  IN  mN  CHANGING  FROM  THF, 
SITTING  TO  SUPINE  POSITION  DURING  R.\DIAL  ACCELERATION  (Naval  School  of  Avhti 
Medicine,  Naval  Air  Station,  Pensacola,  Florida)  NM  001  059 . 02 . 02 ,9r  cl) .  .10',0, 
ASTIA  AD-208  679 


ABSTRACT:  The  back  portion  of  the  controllable  supine  seat,  DDC  Project  9-U  37a., 
takes  less  than  2  seconds  to  move  from  an  upright  to  a  horizontal  position  when 
the  seat  was  exposed  to  radial  acceleration. 

This  mechanism  was  used  to  study  the  effect  in  man  of  changing  from  a  sitting  to 
a  supine  position  while  under  going  radial  acceleration  up  to  5.0  G.  Fortliis 
study  certain  physiological  responses  have  been  observed  on  adult  males. 

When  the  G  level  was  below  thcblackoiit  threshold  for  the  subject  in  a  seated  pos  i 
tion,  the  change  of  position  to  the  supine  produced  no  deleterious  effects  eitliei 
subjectively  or  objectively. 

When  the  G  level  was  above  the  blackout  threshold  for  tl*?  subj'‘ct  in  the  seated 
position,  the  Impending  functional  disturbances  disappeared  as  the  subject's 
position  changed  from  seated  to  supine. 

These  experiments  have  demons tr" ted ,  therefore,  that  there  is  no  phy s i ologi ea 1 
contraindication  for  aircraft  personnel  to  change  from  a  seated  to  a  supine 
position  during  radial  acceleration.  If  the  supine  position  were  to  bo  used  to 
protect  the  pilot  against  the  effects  of  high  radial  acceleration,  prepos i t ion ing 
of  the  seat  by  the  pilot  would  not  be  necessary.  Instead,  a  G-controlled  mechanism 
set  at  a  specific  G  level  could  be  employed  to  change  the  seat  position  automatically 
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Stauffer,  F.  R.  iO50  COMPAR.\TIVE  EFFECTS  OF  HIGH  R.\DL\L  ACCELiuC.TIO:;  ON  NAN 

lo  NODIFICnTIONS  OF  THE  SUPINE  POSITION.  (Naval  School  of  Aviation  Medicine 

-  Pensacola,  Fla.)  Research  Proj  .  KR005 . 1 5-0001 . 1 .o . ;  R^pt .  NT!  001  059  02  06 ■  ’ 

j/i7/5o  ASTIA  ATI-86  955 


,A2STRi\CT:  (1)  Three  more  modificaricus  of  the  supine  position  have  been  tested 

Co  de te iTTiiTTe  htiman  tolerance  to  high  radial  acceleratiohs  of  five-second  duratioti 


(2)  As  lonj;  .is  Ihc-  n-Mii  .ind  luart  of  a  suN'.ct  ar.  .r  t:  i-  sa-.’  G-le/i  l,  -’.r.  -r 
adjustnents  in  tfie  position  <;£  his  ti.i^i'-  sni  lo,;s  cu  n't  linit  his  t.' It-rani..; 
below  12-13  0  for  fivo.secons.  (3)  Cor.:,  r*  and  -.sniratory  .ibilitv,  not  .>l.:c<ou 
nor  circulatory  insufficiency,  are  the  faci  .rs  which  .appear  most  active  in  Ur,iti;'S, 
human  tolerance  in  all  tested  no-Uf  ications  of  the  supine  position,  (d)  Cohort 
and  respiratory  ability  are  somewhat  improved  if  slight  flex.,on  is  present  in 
the  hips.  (5)  The  results  leading  to  these  conclusion^  ar.a  rhe  phys  iob>g ica  1 
problems  inherent  iu' high  acceleration  of  subjects  in  the  »upine  position  have 
been  discussed  in  considerable  detail. 
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Stauffer.  F.H.  1951  STUDIES  O:.:  THE  EFFECTIVENTSS  OF  AUTOMATIC  SUPINATION 
i;;  PROTtXTING  MAaN  AGAINST  HIGH  Puii>lAl.  ACCE’-EIOU'ION . 

(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fli.> 

Project  .\M  001  059.02.07.  29  Jan.  •1951.  ASTIA  ATI  108S15. 


ABSTIG\CT: 

1.  Seventeen  adult  nialea  have  been  suh;ected  on  the  Pensacola  H'aman 
Ctntiifugf  to  radial  acceleration  stresses  up  to  '2  .1  for  live  second.s  . 

2.  Af  tin  beginning  of  thes','  exposures  the  .ubjects  were  in  a  conven¬ 
tional  seated  jiosition,  i.e.,  su.>ject  to  ;>ositive  _ccc  lerat  io.n  effects. 

Protection  against  blackout  and  associated  i-ositivi.  acceleration  effects  w.is 
provided  by  a  ciiar.geab le  seat  automatically  contr.'lled  by  G  forces  acting  in 
the  diner  ion  head  to  hips  of  a  seated  individual.  UTien  the  G  force  exceeded 
3.0  G  the  back  rest  of  the  seat  rotated  backw.ird  t.o  place  the  suoject  in  a 
modified  supine  position.  The  position  was  niainteined  until  the  G  force  had 
dropped  below  2.7  G  at  which  time  the  back  rest  and  suoject  returned  to  their 
original  positions. 

3.  The  physiological  changes  during  such  s'-resses  have  been  disc.  ssed 
from  the  standooint  of  the  practicability  of  usin.g  such  a  protective  device 
position  during  radial  acceleration.  If  the  supi.tt  position  wore  to  bo  used  to 

- --'-t  the  pilot  agai"st  tb.o  effects  of  high  •  prdposi  rioni..„ 

.1  the  seat  by  the  pilot  would  not  be  necessary.  Instead,  a  G -cont ro  1  led  ■mechanism, 
■set  at  a  specific  G  level  could  be  employed  to  change  the  seat  position  automatically 

for  i>ilots  exposed  to  positive  acceleration  in  aircraft. 


4,869 

Stauffer,  F.R.  1951  CURRENT  STUDIES  ON  DEVELOPMENTAL  ANTI - BLACKOUT 
EQUIPMENT.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
MR005.12-0006.1.2,  Feb.  5,  1951.  _ 


Sr..ii;.r.  F.K..  C.  Hvr^n,  Dr.  Drurv  an^  C^T.  L  rhird  1951  l:r:?<,\VA5C’aAR 

i:>r:r--\vAS(:’,'L\K  fluid  shifts  occurring  in  young  goats  following  30- 

SKCONT)  EXTOSURES  TO  RADIAL  ACCEILRATION  OF  5  G . 

(  University  of  Southern  Calif;,  Scaool  of  Mediciac,  LiS  Angeles) 

Contract  N6ori77,  Task  1,  31  March  1951 

ABSTRACT:  Some  of  tne  mechanisms  of  l.iti.avascular-  extravascular  fluid' 
exchange  have  been  studied  by  following  the  changes  in  the  hematqcrit  and 
plasma  protein  concentrations  of  young  goats  subjected  to  radial  acceleration 
A  total  of  32  animals,  all  under  two  weeks  old,  were  employed  by  division 
into  five  fairly  uniform  groups.  In  these  animals  blood  samples  were 
obtained  from  the  carotid  artery,  abdominal  aorta,  jugular  vein  and  vena 
cava  after  30  seconds  of  either  positive  or  negative  5  G.  , 

The  findings  indicated  that  during  the  short  exposures  at  5  G  a  considerable 
amount  of  plasma  protein  passed  through  the  capillary  wall.  This  leakage 
was  especially  marked  uuuer  positive  G.  It  was  further  increased  ur !er 
experimental  conditions  which’  produced  temporary  anoxia  in  these  capillary 
areas  subsequently  subjected  to  increased  intravascular  hydrostatic 
pressure. 

The  findings  indicated  further  that  under  short  5  G  exposures,  especially 
when  positive  in  direction,  reactions  frequently  took  place  to  remove 
erythrocytes  from  the  active  circulation. 

Prote.;n  leakage  and  red  cell  trapping.,  have  made  it  difficult  to  draw  any 
definite  conclusions  from  either  the  hematocrit  or  plasma  protein 
concentration  changes  alone.  A  study  of  the  simultaneous  changes  of  these 
two  variables,  however,  especially  in  simultaneous  samples  from  a  correspond¬ 
ing  artery  and  vein,  has  allowed  a  fairly  definite  understanding  of  some  of 
the  character .sties  of  fluid  exchange  across  the  capillary  wall. 

Finally  an  impaired  circulatory  fl™-/  through  the  congested  areas  was 
suggested  by  the  relatively  long  time  lag  before  the  systemic  concentration 
curves  reached  their  maxima. 

A, 571 

Stauffer,  F.R.  1951  FACTORS  IN  HE>tt)CONCENTRATION :  THE  EFFECTS  OF 

CIRCJLATORY  STAGNATION  AND  OF  ANTI-G  SUIT  PRESSbUE,  (University  of  Southern 
Cilit.,  School  of  Medicine,  Los  Angeles)  Contract  N6ori77,  Task  1 
March  31,  1951  ’ 

ABSTRACi:  Serial  samples  were  taken  during  a  5-rainute  period  from  the  median 
veins  of  26  men  subjpcted  to- quiet  sitting  after  ambulatory  activitv. 

Seme  were  exposed  for  15  seconds  to  anti-G  suit  pressures  of  6  psi  applied  to 
the  legs.^or^  to  the  legs  .  and  libdoraen  combined. _ ^ _ 

No  significant  change  in  plasma  protein  concentration  was  observed. 

In  all  three  groups  there  was  a  slight  but  significant  decrease  in  the 
hematocrit,  more  so  following  the  application  of  external  pressure. 


T!u'  rr'A’ch.mi n  by  whicli  n-tl  ^  1  1  :i  un.'..  r 
Emphasis  is  pl.ici  j  upon  ih--  j'Tt  playiu 
from  the  cessation  of  aribulatory  aciivi 

pressut  e . 


.ij‘p-11.  d*  ..li-t'u'*  ►  *  ti  .  s  C  ;.i :  ■> »  d  , 

:>y  i  1  r  c  u  1 .1 1  >>r  y  s  t  c .  ir.  .iri:.in^; 
y  arid  by  tiie  a pp I  ic.i t  ion  of  external 
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Stauffer,  F.R  1951  TIIE  EFFECT  OF  THE  INSERTED  POSTURE  IN’  YOLT.’C  COATS 
WITH  SPECIAL  REFERENCE  TO  THE  INTRAVASCin^_-  EXTRA.VASCULAJl FLUID  BALAi;CE 
(  University  of  Southern  Calif.,  School  of  Medicine,  Los  Angeles) 
Contract  N6ori77,  Task  1,  31. March  1951 


ABSTRACT:  Six  Tivile  goats  under  2  weeks  old  were  placed  in  a  vertical  head- 
down  position  for  several  hours  during  vhirh  time  periodic  blood  samples 
were  obtained  from  large  vessels  in  the  neck. 

The  difference  between  simultaneous  hcnvitocrits  of  carotid  and  jugular  blood 
was  not  very  great. 

The  difference  between  simultaneous  plasma  protein  concentrations  of  carotid 
and  jugular  blood  was  less  than  the  difference  between  the  hematocrits 

The  hydrostatic  intravascular  pressure,  increased  in  the  head  reeion,  caused 
a  marked  passage  of  tiuid  outward  from  the  blood  as  demons  crated  by  the 
uniform  increase  in  arterial  plasma  protein  concentration. 

On  the  basis  of  plasma  protein  concentration  changes,  an  estimated  hematocrit 
change  was  calculated  as  the  "expected"  hematocrit. 

The  failure  of  actual  rod  cell  concentration  to  approximate  or  surpass  this 
"expected"  concentration  indicated  a  fairly  extensive  packing  of  red  cells 
crapped  in  stagnant  capillary  loops. 

The  maintained  inverted  posture  caused  serious  respirato.y  embarrassment 
apparently  of  a  combined  anoxic-anemic-stagnant  anoxia  type. 

The  maintained  inverted  posture  reduced  not  only  the  total  blood  volume  but 
also  the  effective  circulating  blood  volume,  thereby  decreasing  the  margin 
of  safety  in  blood  sampling. 


4,873 


Stauffer,  F.  R.  1951  FURTHER  EVIDENCE  OF  FLUID  TRANSLOCATION  DURING 

VARIED  ACCELER;\TION  STRESSES:  GROSS  PATHOLOGICAL  FINDINGS  AND  WEIGHT 
CHANGES  IN  SPECIFIC  TISSUES 
(Office  of  Naval  Research,  Washington,  D.  C.) 

Contract  N6ori77 


SUMMARY:  Three  groups  of  young  goats  exposed  to:  (1)  short-duration,  high- 


I  ,  li  7"'  - 


magnitudt  negative  G;  (2)  long-duration,  low-magni tude  negative  G;  and  (3) 
short-duration,  hig^-magnitude  positWe  G  stresses  have  been  compared  with  a 
normal  unstressed  group  from  the  standpoint  of  gross  pathological  findings, 
the  percentage  of  body  weight  of  various  organs,  and  the  percentage  water 
content  of  various  tissues. 

in  general,  short-duration  high -magnitude  G  stresses,  either  positive  or 
negative,  produce  homorrhagic  changes  in  the  stressed  end  of  animal.  Edema 
and  congestion  are  less  prominent  and  less  lasting.  Positive  G  stresses  in 
general  produce  less  intravascular-extravascular  changes  than  negative  G 
stresses  of  equivalent  numerical  magnitude. 

Long-continued  low  negative  G  stresses  produce  little  or  no  hemorrhage,  but 

a  marked  increase  in  filtration  with  the  fonnation  of  edema  in  the  stressed 
end  constantly  occurs. 

Under  any  form  of  G  there  is  a  tendency  for  congestion  to  occur  in  very 
Vascular  tissues  which  are  sideloops  of  more  essential  circulating  paths. 
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Stauffer,  F.R.  1951  RADIAL  ACCELERATION  AND  THE  URINARY  OUTPUT  OF  SUPINATED 
MAN'.  fNaval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 

Proj.  NM  001  059.  02.08;  MR005 . 15-0001 . 1 . 8;  Aug.  1951.  ASTU  ATI  112  894 
See  also  J.  Aviation  Med.  22(5) : 391 -402 ,  428, Oct.  1951. 


ABSTRACT:  (1)  The  urinary  output  has  been  studied  in  15  normal  adult  males  be¬ 
fore,  during,  and  after  exposure  to  forces  of  3,  5,  and  7  G  lasting  for  one 
minute  and  directed  from  front  to  back  (subject  supine).  (2)  The  results  of 
exposures  to  3  and  5  G  forces  were  similar  to  1  G  controls.  After  a  force  of 
7  G  supine  for  one' minute  there  was  a  slight  and  temporary  decrease  in  the  sub- 
jects  urinary  output  (cc./min.)  with  a  slight  transient  increase  in  the  urinary 
specific  gravity.  There  -..a;  .  -liK^t  Increase  in  urinary  cMoriJe  concentration 
(mgm.  per  cent)  but  no  t..«.»fte  in  tne  rate  of  chloride  excret  ion(mgm. /min . ) . 

(3)  A  review  of  the  literature,  in  the  light  of  these  experiments,  has  suggested 
that  these  changes  were  the  result  of  an  increased  tubular  reabsorption  of  water 
primarily  on  an  osmotic  pressure  basis,  because  of  the  hemoconcer.tration  produced 
during  the  stress.  (4)  Further  analysis  has  suggested  that  the  mechanisms  caus- 
ing  a  decreased  urinary  output  following  positive  G  stresses  may  be  quite  similar 
although  aided  by  a  marked  shunting  of  cardiac  output  away  from  the  kidney.  (5) 

These  experiments  add  to  the  evidence  which  suggests  (a)  that  vasovagal  syncope. 


fainting’,  has  different  physiological  repercussions  from  unconsciousness 
during  positive  G  stress,  and  (b)  that  there  is  no  hormone  relegated  solely 
to  the  renal  tubular  reabsorption  of  water.  (SAM,  Brooks  AFB.  Texas) 


/ 
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Stauffer,  F.  R.  1951  RADIAL  ACCELERATION'  /LND  THE  URINARY  OUTPUT  OF  SUPINATED 
MAN.  J.  Avia.  M.d .  22 ( 5 ) : 39 1 -402 ,  428.  Oct.  1951 

See  also  (Naval,  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Proj.  NT-l  001 
059.02.08.;  MR0U5 . 15-0001 . 1 .8 . ,  8/7/51 

ABSTRACT:  (1)  Tlie  urinary  output  has  been  studied  in  15  normal  adult  males  before 

during,  and  after  exposure  to  forces  of  3,  5,  and  7  G  lasting  for  one  minute  and 
directed  from  front  to  back  (subject  supine). 

(2)  The  results  of  exposures  to  3  and  5  G  forces  were  similar  to  1  G, controls. 

After  a  force  of  7  G  supine  for  one  minute  there  was  a  slight  and  temporary  decreas* 
in  the  subject's  urinary  output  (cc./mir..)  with  a  slight  transient  increase  in  the 
urinary  specific  gravity.  There  was  a  slight  increase  in  urinary  chloride  concen¬ 
tration  (mgm.  per  cent)  but  no  change  in  the  rate  of  chloride  excretion  (mgm./min. ) 

(3)  A  review  ,of  the  literature,  in  the  light  of  these  experiments,  has  suggested 

that  these  changes  were  the  result  of  an  increased  tubular  reabsorption  of  water, 
primarily  on  an  ■  smot ic  pressure  basis,  because  of  the  hemoconcentrat ion  produced 
during  the  stress  .  — 

(4)  Further  analysis  has  sugge^ed  that  the  mechanisms  causing  a  decreased 
urinary  output  following  positive  G  stresses  may  be  quite  similar,  although  aided 
bv  a  marked  shunting  of  cardiac  output  away  from  the  kidney. 
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Stauffer,  F.R.,  &  L.B.  Cochran  1951  PRELIMI.'^ARY  STUDIES  ON  THE  EASE 
WITH  WHICH  PILOTS  CAN  GRASP  AND  PULL  THE  EJECTION  SEAT  FACE  CURTAIN 
HANDLES.  (Naval  School  of  Ayiation  Medicine,  Pensacola,  Fla.) 
Project  MR005. 13-4002 .2 .2 . ,  6  Nov.  1951. 

See  also  Project  NMOOl .059 .22 .02 ,  8  Nov.  1951.  ASTIA  ATI  135023 


ABSTRACT:'  Determinations  were  made  of  the  level  of  g  force  at  which  the 
average  pilot  can  perform  the  muscular  actions  necessary  to  reach  and  pull  the 
face-curtain  handles,  thus  simulating  i  ik  ^,uceuure  required  to  actuate  the 
ejection  seat  firing  mechanism.  Twelve  nava’  fighter  pilots  of  various  physi¬ 
cal  build  were  tested  on  the  Pensacola  human  centrifuge  for  the  ability  to, 
actuate  the  Martin-Baker  (model  F2h-2)  ejection-seat  mechanism.  The  subjects 
were  protected  with  anti-g  suits  and  exposed  to  levels  of  positive  radial 
acceleration  about  2.0  g.  Above  their  relaxed  black-out  tolerance  level.  The 
mean  black-out  level  cf  the  subjects'  control  runs  for  10-sec.  exposure  was 
4.7,  with  a  range  of  3.3  to  5.8  g.  Eleven  of  the  subjects  were  able  to 
actuate  the  ejection-seat  mechanism  at  6.6  g  /range  of  5.2  to  7.4g),  and  with¬ 
in  an  average  time  of  4.6  sed.  (varying  from  2.5  to  8.0  sec.).  The  failure 
of  the  twelfth  pilot  was  attributed  to  fatigue.  The  results  suggest  that 
most  suit -protected  pilots  should  be  able  to  actuate  the  mechanism  at  2.0  g 
above  their  control  black-out  level,  providing  that  the  g  levels  are  constant. 
Proper  indoctrination  on  the  effects  of  g  forces  is  recommended. 
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Stauffer,  F.  R.  1952  ACCELERATION  FROriLEy,S  OF  NAVAL  AIR  TRAINLNG;  I.  NORMAL 
VARIATIONS  IN  TOLERANCE  TO  POSITIVE  R.U>IAL  ACCELERATION.  (Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.)  Research  Rept .  NM  OGl  059.02.09;  MR005 . 
15-0001.1.9.,  3/20/52;  ASTIA  AD-U9  480 
See  also  J .  Avia  .  Med .  24(3):  16 7- 188  ,  June  1953 

ABSTRACT:  One  phase  of  acceleration  as  a  problem  in  Naval  Air  Training,  has  been 

presented.  There  is  a  relatively  high  incidence  of  blackout  and  unconsciousness 
occurring  in  personnel  engaged  in  routine  flight  training  maneuvers.  Possible 
solutions  have  been  mentioned  but  the  lack  of  definitive  data  has  been  demonstrated 
as  a  major  factor  responsible  in  preventing  a  feasible  solution  at  this  time. 

Data  are  presented  on  215  su'.jects  to, show  the  normal  variations  in  tolerances  to 
certain  positive  G  stresses.  These  data  show:  (a)  The  range  ir,  tolerance  of  the 
normal  population  is  fairly  laige.  (b)  Tl»e  tolerance  of  the  average  population 
is  fairly  low.,  (c)  The  individual  tolerance  fluctuations  under  "normal"  conditions 
are  fairly  large,  (d)  Critical  symptoms  (blackout  and  unconsciousness)  are 
separated  in  the  average  individual  by  only  small  G-levels,  and  short  time 
intervals . 

Some  of  the  uses  of  the  Human  Centrifuge,  as  an  aid  to  flight  training  have  been 
presented.  It  has  been  pointed  out  that  selection  of  pilots  for  G-tolcrar.ce 
cannot  be  done  as  yet  on  the  Human  Centrifuge  although  this  muchine  can 
supply  valuable  practical  training  for  certain  selecttu  individuals. 

Determination  of  a  man  s  ability  to  "fly  G"  must  still  be  .made  in  actual 
flight.  (DACO) 
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Stauffer,  F.R.  1952  CERTAIN  PHYSIOLOGICAL  RESPONSES  IN  MAN  CHANGING  FROM 

THE  SITTING  TO  SUPINE  POSITION  DURING  RADIAL  ACCELERATION. 

(Naval  School  of  Aviation  Medicine  Naval  Air  Station  Pensacola,  Fla.) 

NM  001  059.02.02,  9  Feb.  1950.  ASTIA  ATI  208  679. 

ABSTRACT:  The  back  portion  of  the  controllable  supine  seat,  DDC  Project  9-U-37a, 
takes  less  than  2  seconds  to  move  from  an  upright  to  a  horizontal  position  when 
the  seat  was  exposed  to,  radial  acceleration.  This  mechanism  was  used  to  study 
the  effect  in  man  of  changing  from  a  sitting  to  a  supine  position  while  under¬ 
going  radial  acceleration  up  to  5.0  G.  For  this  study  certain  physiological 
responses  have  been  observed  on  12  adult  males.  Wlien  the  G  level  was  below  the 
blackout  threshold  for  the  subject  in  a  seated  position,  the  change  of  position 
to  the  supine  produced  no  deleterious  effects  cither  subjectively  or  objectively. 
When  the  G  level  was  above  the  blackout  threshold  for  the  subject  in  the  seated 
position,  the  impending  functional  disturbances  disappeared  as  the  subject's 
position  changed  from  seated  to  supine.  These  experiments  have  demonstrated, 
therefore,  that  there  is  no  physiological  contraindication  for  aircraft  person¬ 
nel  to  change  from  a  seated  to  a  supine  position  during  radial  acceleration.  If 
the  supine  position  were  to  be  used  to  protect  the  pilot  against  the  effects  of 
high  radial  acceleration,  prepositioning  of  the  seat  by  the  pilot  would  not  be 
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Stauffer.  F  R.  14!>3  ACCELERATIuN  rROniZVi;  OF  NAVAL  ATH  TR^MNING.  1. 

normal  variations  in  toler,\nce  to  positive  radial  acceleration. 

J.  AVIJ.  Kfd.  24(3) : 167- 188,  June  14S3. 

See  also  (N.ival  School  of  Avi.ilion  Mtdicvne,  Pens^iCola,  Fla.) 

Research  Rept .  NM  001  059.02.09,  MR  005.15-0001.1.9.,  3/20/52; 

ASTIA  AD-149  480. 

ABSTPACT:  One  phase  of  acceleration  as  a  problem  in  Naval  Air  Training, 

has  been  presented.  There  is  a  relatively  high  incidt-nce  of  blackout  and 
unconsciousness  occurring  in  personnel  engaged  in  routine  flight  train¬ 
ing  maneuvers.  Possible  solutions  have  been  r-entioned  but  the  lack  of  defin¬ 
itive  data  has  been  demonstrated  a.s  a  major  fa-tor  responsible  in  prevent¬ 
ing  a  feasible  solution  at  this  time  D-tta  are  presented  on '215  subjects 
to  show  the  normal  variations  in  tolerances  tv  i..  :taia  ;vositivc  G  stresses. 
The.;o,  data  show:  (a)  The  range  in  tolerance  ot  the  norr.al  population  is 
fairly  large,  (b)  The  tolerance  of  the  average  punulation  is  fairly  low. 

(c)  The  individual  tolerance  f luctuat ions  under  "normal"  conditions  are 
fairly  large,  (d)  Critical  symptoms  (blackout  and  u. icons c iousness )  are 
separated  in  the  average  individual  by  only  small  G-levels,  and  short  time 
intervals . 
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SCech,  E.  L.  1963  CALCHL/iTION  OF  ITOLkN  SPINAL  FR»)UEN'CY  FROM  CADAVER  DATA 
,  AND  CONffARISON  WITH  TESTS  ON  LIVE  HL-MAN  SUiUECIS. 

(Frost  Engineering  Dev.  Corp.,  Colo.)  Teth.  note  122-100,  Jan.  1963. 
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Stech,  E. 

(Prel imi 
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Stech ,  E . L. 

FREQUENCY 


962  STANDARD  ACCELERATION  EXPOSURE 

nary  Data  Sheet,  Frost  Engineering  Co.)  Aug.  1962 


1963  TIU.  EFFECT  OF  AGE  ON  VERTEBRAL  BREAKING  STRENGTH,  SPINAL 
ANT)  TOLERANCE  TO  ACCELE A\TION  IN  HUT-IAN  BEINGS  . 

(Frost  Ejrginoering  Development  Corp.,  Englewood,  Colo.) 

Technical  Note  122-101,  Jan.  1963. 


Stech,  E.  L.  1963  THE  USE  OF  A  SUBJECTIVE  ACCELERATION  SEVERITY  INDEX  IN 

RESTRAINT  SYSTEM  TESTS. 

(Frost  Eng.  Develop.  Corp.  Colo.)  (Life  Support  Systems  Lab.,  Wright- 

Patterson  AFB,  Ohio.)  BD  Tech.  Rept.  122-102,  Jan.  1963. 

ABSTRACT:  A  review  was  made  of  data  collected  and  made  available  by  the  Civil 
Aeromedical  Research  Institute  on  live  human  subject  drop  tests.  During  the 
data  review,  it  was  noted  that  subject  comnicnts  might  be  useful  as  a  measurement 
of  acceleration  severity.  ■ The  subject  reports  were  quantified  through  the  use 
of  a  rating  scale  and  then  averaged  for  each  drop  height  and  cushioning  condition. 
When  plotted  against  the  impulsive  velocity  change  involved,  the  averaged 
subjective  index  illustrated  results  which  would  be  predicted  by  support  system 
dynamic  models.  Therefore,  the  index  scale  can  be  considered  valid.  The  scale 
also  showed  a  reasonably  good  accuracy  in  terms’  of  differentiating  between 
various  impact-cushion  conditons.  In  addition,  an  average  subjective  endpoint 
at  11.2  fps  for  pure  impact  was  obtained  from  the  data  which  also  indicated 
that  the  head  becomes  the  controlling  factor  in  tolerance  to  short  rise  time 
acceleration  pulses.  (Author) 
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Stech,  E.L.  1963  AN  ANALYSIS  OF  FREE  FALL  ACCIDENT  DATA  INVOLVING  THE  HUMAN 
BODY  IN  THE  TRANSVERSE  DIRECTION. 

(Life  Support  Systems  Lab.,  Aerospace  Medical  Lab.,  Bioastronautics  Div., 
AFSC,  Wright -Patterson  AFB,  Ohio)  BD  Tech.  Rept.  TN-122-108,  April  1963. 


ABSTRACT;  Accidents  involving  free  falls  during  m.ountain  climbing  are  evaluated 
using  a  numerical  injury  severity  scale.  Zones  of  minor  injury,  major  injury, 
and  lethal  injury  are  developed  from  the  data,  and  a  velocity  change  of  53  fps 
is  calculated  to  represent  the  50%  probability  of  major  injury  in  the  transverse 
direction.  A  comparison  with  DeHaven's  earlier  free  fall  data  shows  that 
DeHaven's  points  represents  specially  selected  examples  and  should  not  be  con¬ 
sidered  typical  of  transverse  injury  probabilities. 
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Steel,  F.  L.  1962  EARLY  GRO^/TH  OF  RATS  IN  AN  INCREASED  GRAVITATIONAL 
FIELD. 

Nature  (London)  193:583-584,  Feb.  10,  1962. 
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Steele,  J.E.  1955  MOTION  SICKNESS. 

In  U.S.  Assistant  Secretary  of  Defense  (Research  and  Development) 
Washington  D.C.,  Shock  and  Vibration  Bulletin  No.  22. Supplement 
ASTIA  AD-  94  697  - 


-  1,483  - 
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Steele,  Jack  E.  1961  MOTION  SICKNESS  AND  SPATIAL  PERCEPTION.  A  THEORE¬ 
TICAL  STUDY.  (Wright -Pat ter son  Air  Force  Base)  ASD  TR  61-530; 

ASTU  AD  273  602. 

ABSTRACT:  Theories  of  motion  sickness  are  reviewed  and  compared  with  a 
new  theory  in  which  the  activity  of  the  central  nervous  system  is  more  im¬ 
portant  than  the  intensity  or  modality  of  sensory  stimulation.  Concepts 
treated  are  the  development  and  validation  of  an  inertial  reference  frame, 
the  perceptual  transformation  of  sensory  data,  which  reduces  its  content, 
increases  its  reliability  and  can  incorporate  compensations  for  environ¬ 
mental  variables;  and  the  consequences  of  perceptual  inadequacy.  (Author) 


4,888 

Stehling,  K.  R.  1960  LUNAR  LANDING  PROBLEMS. 

Interavia  15:1428-1430,  Nov.  1960 

ABSTRACT:  The  propulsion  problems  of  a  lunai  soft  landing  mission  are  discussed. 
A  rocket  system  is  considered  for  use  in  the  slowdown  for  the  soft  landing, 
since  no  other  braking  forces  are  available.  The  characteristics  of  a  rocket 
retro-system  are  studied,  assuming  an  ideal  system.  It  is  concluded  that  a  compo 
site  propulsion  system  is  ideal  for  a  soft  lanoing,  and  that  a  solid  rocket  shou 1 
be  used  to  cancel  out  about  907,  of  the  approach  velocity,  with  some  simple  h>'per- 
golic  or  tnonopropel lant  liquid  system  used  for  trimming  the  residual  velocity, 
maintaining  attitude  control,  and  final  touchdown  maneuvers.  The  characteristics 
are  described  of  a  hypothetical  propulsion  system  for  landing  a  net  instrument 
package  of  about  200  lbs.  on  the  lunar  surface.  Information  on  the  SURVEYOR 
program  is  included. 
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Stehling,  K.  R.  1960  LANDING  ON  THE  MOON, 

Space /Aeronautics  33(2): 42 -45,  Feb.  1960 

ABSTRACT:  "Hard"  and  "soft"  impact  landings  on  the  moon  are  briefly,  considered. 

Hard  impact  velocities  with  no  braking  will  approximate  7000-10,000  fps  and  the 
shock  may  reach  500,000  g's.  "Soft"  impact  landings  using  rocket  control  may 
produce  shock  as  little  as  10  g's.  Problems  of  descent  perturbation,  braking, 
ground  blast,  and  impact,  with  respect  to  nature  of  the  lunar  surface  are  all 
reviewed.  Additional  problems  must  be  considered  if  solid  rv>wk'>ts  arc  used  for 
the  lunar  landing.  It  is  concluded  that  "soft"  landings  will  be  very  hard  to 
simulate  here  on  earth  and  thus  the  first  "soft"  moon  landings  will  probably  be 
unmanned . 
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Slei.liikS.  1961 

Tnteravla  (Geneva)  16 


THE  MAJniED  LUNAR  PROJECT 
(12):  1654-1655.  Dec.  1961 


abstract:  Unmanned  lunar  wdlatioi  levels 

considerable  information  about  ^  o<cal  constants  pertaining  to  the  moon, 

near  the  "^ftrised^i^^  nuLd  lunar  landing 

.Although  much  of  this  information  ""  thrgeneral  advancement  of 

activity,  rcr;«^ai^f  th:1atiL:^  Aviation  and  Space  Agency  is 

lunar  science.  The  obe  for  hard  landing;  (a)  Surveyor 

subdivided  as  a  mobile  instrument  unit  which  can 

lunar  probe  for  soft  landing,  (  )  end  (4)  A£^.  rsenned  specs 

irul.  Lfa  ;:rT,.^n  ore.-.  Pescrtpclon  of  hcese  program  is  presented  and 
illistrations  are  included  of  the  Ranger  and  Surveyor  probes. 
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Steinberg,  I.  I.  1959  MEDICAL  ELECTRONICS:  BLACK  BAG  IN  SPACE 
Astronautics  4(6); 26-27,  June  1959 

ABSTRACT:  Description  of  specially  designed  electronic  devices  to  determine 
the  physiological  and  psychological  responses  of  the  first  man  in  space. 


4,892  , 

Steiner,  S.H.  1959  STANDARDIZATION  OF  THE  ENDPOINT  FOR  CENTRIFUGE 
EXPERIMENTS  DURING  POSITIVE  ACCELERATION. 

(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 
Los  Aiageles,  27-29  April  1959.) 


ABSTRACT:  A  plea  has  been  made  to  standardize  the  endpoint  in  human 
centrifuge  experiments  at  all  installations.  Light  loss  is  usually  taken 
as  a  standard  endpoint,  particularly  for  experiments  involving  G  protective 
equipment.  The  British  group  use  a  blackout  point  which  is  below  that 
usually  obtained  at  other  centers.  The  advantage  to  the  subject  is  obvious. 
At  the  Aero  Medical  Association  Meetings  in  1958  it  was  agreed  that  all 
centrifuge  centers  would  compare  this  system  with  a  white  light  panel 
comntJnly  used  at  many  installations  in  this  country.  This  systtm  involves 
visualization  of  760  mu  red  filtered  light,  in  a  dark  adapted  subject, 
adjusted  to  0.5  log  units  above  visual  threshold  for  this  wave  length. 

A  gradual  onset  run  of  0.1  g/sec  is  used  to  prevent  temporary  blackouts 
due  to  slowness  of  cardiovascular  adaptation.  Each  member  of  our  subject 
panel  was  consecutively  run  to  blackout  with  red  light  and  our  standard 
white  light  panel.  Three  runs  of  various  combinations  completed  one  series. 
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Steiner,  S.  H.  1959  STANDARDIZATION  OF  AN  ENDPOINT  TO  POSITI'/E  ACCELERATION 
ON  THE  HUMAN  CENTRIFUGE.  (Wright  Air  Development  Ctr.,  Wright-Pa'tterson 
AFB,  OHio)  WADC  TN  59-426;  ASTIA  AD-240  876;  Dec.  1959 

ABSTRACT:  The  experimental  variables  in  acceleration  research  should  be  standard¬ 
ized  among  all  of  the  different  centrifuges.  This  would  make  similar  data  com¬ 
parable  from  one  laboratory  to  another.  The  purpose  of  this  study  is  to  establish 
an  objective  and  standardized  endpoint  for  positive  acceleration  experiments. 

A  comparison  was  made  of  blackout  thresholds  to  a  red  filtered  light  of  760  mu, 
raised  0.5  log  units  above  visual  threshold  in  dark  adapted  subjects  to  a  white 
light  in  the  same  subjects.  A  significant  difference  was  found  for  each  subject 
(p<.02).  Differences  between  white  and  red  light  varied  1.1  to  2.8  g  for  this 
group.  The  differences  observed  would  v^ry  from  one  centrifuge  to  another 
depending  on  the  intensity  and  transmission  spectrum  of  the  white  light  used. 
Physiological  implications,  advantages,  and  possible  sources  for  error  are 
discussed.  (AUTHOR) 
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Steiner,  S.  H.,  G.  C.  E.  Mueller,  and  J.  L.  Taylor,  Jr.  1960  HEMODYNAMIC 
CHANGES  DURING  FORWARD  ACCELERATION.  Aerospace  Medicine  31(11)‘ 
907-914  November  1960. 

ABSTRACT:  Chloralose  anesthetized  mongrel  dogs  were  accelerated  at  6,  10, 
and  14  G  for  ten-minute  time  periods,  in  the  forward  facing  position,  on 
the  Wright  Air  Development  Division  centrifuge.  Cardiac  output,  heart 
rate,  circulation  time,  blood  pressure,  respiratory  rate,  and  qualitative 
appearance  Of  arterial  blood  were  recorded. 

Only  minimal  changes  in  cardiac  output  occurred.  These  changes  correspond 
closely  to  decreases  in  heart  rate,  and  Increases  in  circulation  time, 
resulting  in  unimpaired  stroke  output.  Blood  pressure  related  to  midchest 
surface  anatomy  fell  slightly,  but  probably  does  not  represent  physiologi¬ 
cally  important  alterations  in  the  vital  cardiac  regulatory  areas . 

Respiratory  frequency  was  increased  and  all  arterial  blood  samples  showed 
qualitative  evidence  of  desaturation  accompanied  by  marked  clinical  cyanosis 
of  the  mucous  membranes. 


4,895  - 

Steiner,  Sheldon  H, ,  Gustave  C.E.  Nueller,  et  al  1960  HEMODYNAMIC  CHANGES 
DURING  TRANSVERSE  ACCELERATION 

Paper:  31st  Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana  Hotel 
Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960 


ABSTRACT:  The  measurement  of  the  cardiac  output  using  a  dye-dilution  technique 
has  been  made  in  dogs  during  transverse  acceleration  stresses  of  6,  10  and  14  G 
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for  ten  minutes  at  each  G  level.  Arterial  samples  drawn  before  and  during  the 
stress  were  analyzed  for  oxygen  saturation.  Preliminary  observations  of  data 
reveal  no  essential  change  in  cardiac  output,  and  peripheral  resistance  is  main¬ 
tained  without  significant  changes.  At  6  G  the  oxygen  saturation  remains  within 
normal  limits  and  at  higher  G  levels  there  is  a  progressive  diminution  of  arterial 
oxygen  saturation. 


4,896 

Steiner,  S.  H.,  &  G.  C.  E.  Mueller  1961  HEART  RATE  AND  FORWARD  ACCELERATION. 
J.  Appl.  Physiol.  16(6); 1078-1080,  Nov.  1961 


ABSTRACT:  Cardiac  rate  was  measured  in  6  human  subjects  during  forward  accelera¬ 

tion  at  8  g  and  compared  with  changes  in  head  position  while  maintaining  the 
remainder  of  the  body  in  the  same  position.  There  was  no  change  in  cardiac  rate 
for  the  20-second  duration  the  plateau  with  the  head  ip  a  neutral  position  (fully 
supine).  The  heart  rate  increased  207.  with  the  head  elevated  and  decreased  161 
with  the  head  depressed.  Changes  in  rate  are  produced  by  altering  the  position 
of  the  carotid  baroreceptors  in  relation  to  those  located  in  the  trunk,  presumably 
due  to  alteration  produced  by  acceleration  forces  in  the  perfusion  pressures  in  , 
the  carotid  arteries.  (AUTHOR) 


4,897 

Steiner,  S.  H.,  &  R.  H.  Behnke  1961  PULMONARY  VENOUS  ADMIXTURE  IN  MAN  DURING 
NEGATIVE  PRESSURE  RESPIRATION.  J .  Appl  .  Physiol .  16(6): 1047-1049,  Nov.  1961 


ABSTRACT:  Arterial  blood  gases  were  measured  after  10  mins  of  full-phase  negative 
pressure  breathing  at  a  guage  pressure  of  -40  mm.  Hg .  Oxygen  capacity  increased 
slightly,  and  oxygen  saturation  fell  from  96.97.  to  92.61  in  the  seated  position 
and  from  96.01  to  92.21  in  the  recumbent  position.  At  this  transthoracic  pressure 
differential .there  would  be  expected  only  an  8-10  mm.  decrease  in  oxygen  tension 
resulting  in  a  11  decrease  in  arterial  sarurat  I'on .  pH  and  calculated  carbon 
dioxide  tension  were  not  altered.  The  physiological  shunt  appeared  to  increase 
as  evidc.-.ced  by  the  arterial  saturation.  If  blood  is  redistributed  away  from 
poorly  ventilated  regions,  the  redistribution  is  not  complete  during  negative 
pressure  breathing  at  this  magnitude.  Although  there  appears  to  be  an  increased 
shunting,  it  is  quite  small  compared  to  that  reported  in  the  anesthetized  dog  at 
only  -  20  mm.  Hg .  The  differences  are  probably  related  to  the  effects  of  anestl.c 
sia  causing  a  decrease  in  lung  volume  and  tidal  volume.  However,  the  arterial 
saturation  at  8  g  was  751,  and  8  g  has  been  estimated  as  being  equivalent  to  -28" 
mm.  Hg  (-3.5  mm.  Kg/g).  Therefore,  the  degree  of  arterial  desaturation  during 
forward  acceleration  is  more  reasonably  related  to  the  hydrostatic  effects  than 
to  Dossible  negative  pressure  breathing  effects.  (AUTHOR) 
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Steiner,  S.  H.,  &  G.  C.  E.  Mueller  1961  PULMONARY  ARTERIAL  SHUNTING  IN  MAN 
DURING  FORWARD  ACCELERATION.  J.  Appl .  Physiol.  16(6): 1081-1086 ,  Nov.  1961 


ABSTRACT:  The  arterial  blood  gases  were  determined  during  forward  acceleration 

90  degrees  to  the  acceleration  vector  at  6  g  and  8  g  breathing  room  air  and  8  g 
breathing  1007.  oxygen.  Arterial  saturation  fell  to  84%  at  6  g  and  75%  at  8  g. 
Prebreathing  oxygen  for  15  mins  prior  to  acceleration  with  continued  inhalation 
during  the  acceleration  plateau  only  partially  corrected  the  undersaturation  to 
86%  At  8  g.  Recovery  was  not  complete  in  3  mins  unless  oxygen . therapy  was  used. 
Whole  blood  carbon  .dioxide  content  was  depressed  at  6  g  and  8  g  on  room  air,  but 
this  was  corrected  by  oxygen  inhalation.  However,  during  the  recovery  period  while 
breathing  oxygen  the  carbon  dioxide  content  was  depressed.  pH  was  reduced  and 
carbon  dioxide  tension  elevated  slightly  during  each  acceleration  period.  Since 
cardiac  output  and  alveolar  ventilation  have  been  reported  to  be  essentially 
u“3ltered  during  forward  acceleration  at  these  magnitudes,  the  observed  effects 
must  represent  substantial  alterations  in  the  individual  ventilation  to  blood  flow 
ratios  throughout  the  lung,  with  approximately  507.  of  the  cardiac  output  shunted 
thru  totally  nonventilated  areas  at  8  g.  There  also  must  be  some  inadequately 
perfused  or  nonperfused  peripheral  areas,  as  evidenced  by  the  fall  in  carbon 
dioxide  contant  end  pH  and  the  accumulation  of  a  substantial  oxygen  debt  previous Iv 
reported  during  acceleration.  (AUTHOR) 
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Steiner,  S.  H.  et  al  1961  PULMONARY  GAS  TRANSPORT  AS  INFLUENCED  BY 
,  A  HYPER3R/.VITAT10NAL  ENVIRONMENT. 

J.  Appl.  Physiol.  16:641-643,  July  1961. 
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Steiner,  S.H.,  G.C.E.  Mueller,  A.  Caton  and  J.L.  Taylor  EFFECTS  OF 

FORWARD  ACCELERATION  UPON  ARTERIAL  BLOOD  OXYGEN,  CARBON  DIOXIDE  AND  pH 
IN  MAN.  (In  preparation). 
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.Steiner,  S.H.,  G.C.E.  Mueller,  and  J.  Prine  THE  PATHOLOGY  OF  CANINE 

SUBJECTS  EXPERIENCING  FORWARD  ACCELERATION.  (In  preparation). 
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Steiner,  S.H.  and  G.C.E.  Mueller  THE  CAROTID  BARORECEPTORS  AS  DETERMINANTS 

OF  HEART  RATE  DURING  FORWARD  ACCELERATION.  (In  preparation). 
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Steink^p,  G.  R. ,  W.  R.  Hawkins,  G.  T.  Hauty,  R.  R.  Burwell,  &  J.  E.  Ward  1959 
HUMAN  EXPERIMENTATION  IN  THE  SPACE  CABIN  SIMULATOR:  Development  of  Life 
Support  Systems  and  Results  of  Initial  Seven-Day  Flights.  (School  of 
Avia.  Med.,  USAF  Aerospace  Medical  Center,  (ATC)  Brooks  AFB  Texas)  Research 
Rept.  No.  59-101,  Aug.  1959. 
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Stelnhoff,  ,  Fehlke,  &  Buss,  tr. ,  J.B.  Bateman,  &  V.J.  Wulff  1945 

FUNCTIONAL  AND  FLIGHT  TESTS  OF  THE  COMPRESSED  AIR  EJECTION  SEAT  INSTALLA¬ 
TION  OF  THE  He  219.  (Rechlin  Testing  Ground)  Interim  Rept.  No.  1, 

3  Aug.  1%4.  Translated  as  Appendix  11  to  Lovelace,  U.R.  ,  E.J.  Baldes,  & 
V.J.  Wulff,  The  Election  Seat  for  Emergency  Escape  from  High  Speed  Aircraft 
ASTIA  ATI  7245 


SUMMARY:  The  function  of  the  compressed  air  emergency  catapult  seat  installa¬ 
tion  of  the  He  219  was  tested  on  the  ground  and  during  flight.  Forty  ejections 
were  made  with  dummies  and  three  with  human  beings  during  flight.  The  assembly 
is  fit  for  operation.  Maximum  permissible  ejection  pressures  determined  from 
the  results  of  ejection  experiments  on  ten  human  beings  on  the  ground  are  as 
follows;  For  the  pilot's  seat,  100-105  atm.;  For  the  observer's  seat,  85-90 
atm.  With  these  pressures  it  is  certain  that  the  tail  can  be  cleared  at  veloc¬ 
ities  of  flight  up  to  500  km/h  and  at  any  altitude.  (Author) 
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Stembridge,  V.  A.,  W.  M.  Crafft  and  F.  M.  Townsend 

INVESTIGATION  OF  AIRCRAFT  ACCIDENTS  WITH  MULTIPLE 
J._of  Aviation  Medicine  29(9) : 668-675 ,  September, 


1958  MEDICAL 
CASUALTIES 
1958 


ABSmCT:  Suggested  methods  for  handling  multiple  casualties  from  aircraft 

ZlunToVl  postmortem  exa'Lt.Lf 

handling  of  bodies  at  the  scene;  identification  problems;  external  exam- 

iith^otLrfl°’’?^  histopathologic  and  toxicologic  studies;  and  liaison 
^  investigators.  A  case  is  presented  illustrating  the 

actual  performance  of  these  steps.  * 
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Stepanov,  B.  1960 
Krasnaya  zvezda  P 


ON  THE  WAY  TO  THE  STARS 
3;  18  May  1960 
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Stephenson,  W.  B.  1962  INVESTIGATION  OF  HIGH-SPEED  IMPACT:  A  TECHNIQUE 
Aerospace  Engineering  21(11):10-16 
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Stephenson,  W.B.  1962  PERFORMANCE  OF  A  SMALL  TWO-STAGE,  LIGHT -GAS  GUN 
USED  FOR  IMPACT  TESTING.  (Arnold  Engineering  Development  Center, 

Air  Force  Systems  Command,  U.S.  Air  Force)  ASTIA  AD-270  170, 

January  1962 


ABSTRACT:  The  performance  of  a  siiiall,  two-stage,  light-gas  model  launcher 
used  fur  high  velocity  impact  testing  is  estimated  for  the  practical  range 
of  operating  varibles.  Hydrogen  and  helium  are  compared  as  propellants. 

The  effects  of  powder  charge,  piston  weight,  and  pump  tube  gas  charge  pressure 
are  shown.  Experimental  results  are  included. 
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Stem,  M.I.  1949  DETERMINATION  OF  URINARY  TOTAL  NEUTRAL  17  and  20 

KETOSTEROIDS  IN  "STRESS".  (RAF,  Institute  of  Aviation  Medicine, 
Famborough)  FPRC  719,  July  1949. 
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Stemick,  S.,  D.T.  Stimmel,  and  I.J.  Sattinger  1961  HUMAN  REACTION  TO 
MILITARY  VEHICLE  RIDE  (Institute  of  Science  and  Technology,  University 
of  Michigan,  Ann  Arbor,  Michigan)  Report  No.  2889-17-F,  Jan.  1961, 

ASTIA  AD  250  099 

ABSTRACT:  The  results  of  ah  investigation  conducted  at  Willow  Run  Laboratories 
(now  Institute  of  Science  and  Technology),  of  The  University  of  Michigan,  into 
the  effects  of  ride  on  both  passengers  and  crewmembers  of  military  ground 
vehicles  are  described.  A  general  analysis  of  these  effects  is  given  as  a 
basis  for  defining  the  problems  associated  with  vehicle  ride  and  of  recommend¬ 
ing  an  experimental  program  to  obtain  quantitative  information  on  the  effects 
of  ride  on  comfort  and  performance.  Test  techniques  and  test  equipment  re¬ 
quirements  for  comfort  tests  using  the  Method  of  Adjustment  and  for  perform¬ 
ance  tests  using  tracking,  driving,  visual  recognition,  and  information  hand¬ 
ling  task.s  are  outlined.  These  tests  are  based  on  the  use  of  a  vehicle-motion 
simulator  which  would  subject  human  beings  to  prescribed  sinusoidal  and  tran¬ 
sient  motions.  As  an  example  of  how  the  various  test  phases  can  be  performed, 
a  suggested  first  year's  test  program  is  developed  to  obtain  data  on  the 
subjective  evaluations  of  sinusoidal  and  nonsinu.soidal  motions  in  pitch  and 
roll. 
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Steubenr.  M.F.  1949  COMPARISON  OF  OVERALL  IMPACT  LOADS  OBTAINED  DURING 
SEAPLANE  LANDING  TESTS  WITH  IXIADS  PREDICTED  BY  HYDRODYNAMIC  THEORY. 
(National  Advisory  Connoittee  on  Aeronautics)  Technical  Note  1781, 
January  1949 


4,913 

Stevens,  H.L.  1939  PROPOSED  CENTRIFUGE 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough) 
FPRC  43,  July  1939 
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Stevenson,  S.A.  1960  A  BIBLIOGRAPHY  OF  AEROSPACE  MEDICAL  DIVISION  REPORTS 
IN  THE  FIELDS  OF  ENGINEERING  PSYCHOLOGY  AND  TRAINING  PSYCHOLOGY  1945-1960. 
(Wright  Air  DevclopniGnt  Division,  Wright -Patterson  AFB,  Ohio) 
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Stewart,  W.K.  1940  FINAL  OBSERVATIONS  ON  THE  VALUE  OF  CROUCHING  AS  A 

PREVENTATIVE  OF  BLACKING-OUT.  (RAF,  Institution  of  Aviation  Medicine, 
Farnborough)  FPRC  No.  177.  ASTIA  ATI  164  410 


ABSTRACTS  Eleven  subjects  made  100  man-runs  undergoing  centrifugal  force  in 
planes.  Nine  subjects  were  able  to  raise  their  blackout  thresholds  one  to  two 
"g '  by  ccpuching;  two  showed  r.o  improvement.  An  accessory  rudder  bar  to  facili¬ 
tate  the  crouch  position  is  described. 
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Stewart,  W.K.  1940  OBSERVATIONS  ON  THE  EFFICIENCY  OF  ABDOMINAL  BELTS 
IN  THE  PREVENTION  OF  BLACKING  OUT.  (Farnborough)  FPRC  No.  176. 

ASTU  ATI  206389 

ABSTRACT:  All  tests  conducted  in  planes  by  a  jmall  number  of  subjects. 

(a)  Elastic  belts  do  not  raise  blackout  threshold,  may  shorten  period 
between  blackout  and  unconsciousness.  Although  they  produce  a  feeling 
of  confidence  at  low  values  of  "g",  they  are  potentially  dangerous. 

(b)  Pneumatic  belts  inflated  at  pressures  exceeding  50  nan  Hg  prevent 
fastening  of  Sutton  harness.  Even  pressures  of  80  to  100  mm  Hg  (of 
therapeutic  value  according  to  Armstrong)  do  not  elevate  blackout  thres¬ 
hold. 

.  (c)  Hydrostatic  helps  are  uncomfortably  cold  even  at  altitudes  as  low 
as  10,000  feet.  At  6  "g"  belts  are  a  serious  hindrance  due  to  increased 
effective  weight.  Water  does  not  drain  out  of  belts  after  exposure  to 
"g"  and  is  very  uncomfortable.  Hydrostatic  belts  elevate  "g"  threshold 
at  least  0.5  "g",  but  disadvantages  outweigh  the  gain.  It  is  recommend¬ 
ed  that  experiments  on  belts  as  anti  "g"  devices  be  discontinued. 
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Stewart,  W.K.  1940  NOTE  ON  EXPERIMENTS 
Report  F.P.R.C.  #212-A.  December  1940 


CARRIED  OUT  IN  BATTLE  K.9289. 
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Stewart.  W.  K.  1940  AN  INVESTIGATION  INTO  THE  EFFECT  OF  A  RECLINI.'G  POSTURE 
ON  THE  ABILITY  TO  WITHSTAND  HIGH  ’’G"  (RAF,  Institute  of  Aviation  Medicine 
Farnborough)  FPRC  Rept .  No.  212;  10  Dec.  194u  .  ASTIA  ATI  206313 

ABSTRACT:  One  subject  made  experimental  runs  exceeding  5  "g”  for  10  to  20  j.econdsl 
Peak  run. was  6  "g"  for  6  to  9  seconds-.  This  resulted  in  uncon.sc iousne.s.s  when 
subject  was  unprotected.  When  cockpit  seat  was  inclined  45  degrees  from  vertical 
and  feet  rai.se  to  level  of  seat,  complete  visual  protection  was  obtained. 

The  venous  and  arterial  hydrostatic  levels  were  reduced  only  one  inch  b% 
this  maneuver,  but  the  decrease  in  the  leg-thigh  and  thigh-spine  angles  promoted 
venous  return.  Visual  fields  were  not  markedly  reduced  by  this  procedure,  but 
tilting  sufficient  to  protect  from  higher  values  of  "g”  would  produce  definite 
visual  impairment. 
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bucking-out  (RAF,  Institute  of 
Aviation  Medicine,  Farnborough)  FPRC  Report  233,  Jan.  1941. 
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Stewart,  W.K.  1941  REPORT  ON  ACCELERATION. 

(Flying  Personnel  Research  Committee,  England)  Report  No.  136a 
ASTIA  ATI  153  560,  May  1941. 

ABSTRACT:  To  Investigate  pooling  of  blood. In  the  legs,  a  metal  oncometer  in 
the  form  of  a  boot  was  constructed  in  order  to  investigate  the  effect  of  high  G 
on  the  total  volumes  and  blood  flows  in  the  lower  limbs.  Using  the  standard 
technique  of  Hewlett  and  Van  Zwaluwenberg,  considerable  work  Was  carried  out  on 
the  ground  to  determine  the  total  increase  in  leg  volume  due  to  a  venous  stasis, 
produced  by  a  pressure  in  the  sphygmom  mometer  cuff  of  60  -  80  m.  Hg.  However, 
it  was  unfortunately  found  to  be  impossible  to  use  the  oncometer  in  the  air  owing 
to  disturbance  from  the  increase  in  the  external  air  pressure  as  height  is  lost. 
This  is  at  present  inevitable  when  producing  high  G  in  the  Battle.  Consequently 
this  method  has  had  to  be  temporarily  abandoned. 

Work  has  also  been  commenced  on  the  influence  of  moderate  G  on  ocular  reaction 
times  and  on  the  localisation  of  the  failure  of  vision.  In  connection  with  the 
latter,,  atropinasion  of  the  pupils  does  not  effect  the  threshold  value. 
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Stewart,  W.  K.  1941  INFLUENCE  OF  DRUGS,  ON  ABILITY  TO  WITHSTAND  CENTRIFUGAL 
FORCE  (RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  No.  338, 

11  Aug.  1941 

ABSTRACT: 

(a)  CYCLITON  (like  coramine  and  camphor)  produces  a  rise  in  respiratory  rate  and 
blood  pressure.  2  cc  injected  in  human  subjects  have  no  effect  on  blackout 
threshold  but  alleviate  fatigue  due  to  "g"  in  flight  tests. 

(b)  BENZEDRINE.  25  ing  injected  have  no  effect  on  "g"  tolerance. 

(c)  GLUCOSE.  Injection  of  80  gms  in  500  cc  water  has  no  effect  on  "g"  tolerance. 

(d)  EPHEDRINE  and  ADRENALINE.  Have  synergistic  effect  on  the  sympathetic  nervous 
system.  Ephedrine  alone  has  no  effect  on  "g"  tolerance  but  ephedrine  plus 
adrenaline  produce  a  slight  improvement. 

(e)  ARENAL  CORTICAL  EXTRACT  (ESCHATIN) .  When  10  cc  (250  dog  units)  are  injected, 
they  produce  a  very  variable  rise  in  blood  pressure  and  in  "g"  tolerance. 

CONCLUSION:  None  of  the  drugs  tested  have  any  immediate  application  to  the  pro¬ 
blems  of  "g". 
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Rept.  No.  300.  ASTIA  ATI  206  420.  ^  J-cine,  Farnborough)  FPRC 


ABSTRACT: 

Thus  one  subject  was  ableTo' pVodZlTnl.T?’' 

35,000  feet  as  compared  with  65  i*,  ^  T  pressure  at 

rise  at  31,000  feet  as  compared  ::rth  2^  rs^a  llT" 

It  is  concluded  .hat  increased  intra-abdominal  pressure  has  2  effects: 
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(1)  an  immediate  beneficial  effect  on  cerebral  circulation  which  £s  maximally 
effective  after  60  seconds,  and 

(2)  a  retardation  of  blood  flow  from  the  lover  limbs  which  leads  to  a  decrease  in 
the  minute  volume  of  the  heart,  hence  to  syncope.  Therefore  increased  intra- 

abdominal  pressure  of  long  duration  will  lower  the  "g"  threshold.  An  increase 
shortly  before  exposure  to  "g"  will  raise  the  threshold  but  will  not  prevent 
blackout  or  syncope  if  the  "g"  is  applied  for  a  sufficient  period  of  time.  The 
discomforts  and  dangers  of  abdominal  belts  are  believed  to  outweigh  the  slight 
protection  afforde^l. 
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Stewart,  W.  K.  1942  NOTE  ON  SPENCER  ACCELERATION  BELT  AND  LEGGINGS  ■ 
USA  FIRM.' (RAF,  Institute  of  Aviation  Medicine ,  Farnborough) 

FPRC  458,  May  1942. 
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Stewart,  W.G.  1943  THE  EFFECT  OF  TILTING  THE  HEAD  BACK  ON  THE  INCIDENCE 
OF  SICKNESS  ON  THE  4-POLE  SWING. 

(RCAF  no.  2  Clinical  Investigation  Unit.)  June  1943. 
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Stewart,  W.G.,  G.W.  Manning  and  A.J.  Sutherland  1943  C0RREL.M10N 
BETWEEN  SWING  REACTION  AND  AIRSICKNESS. 

(National  Research  Council,  Canada)  Report  #C-2873,  30  April  1943 

ABSTRACT:  Considered  as  a  group  (492  swing  subjects)  and  regardless  of  body 
position  32  (11. 5Z)  Type  I,  10(24. 4X)  Type  II  and  68  (40,21)  Type  III  swing 

reactors  become  airsick.  From  this  general  group  of  492  swing  experiments 

it  was  found  that  3  Type  I,  I  Type  II  and  13  Type  III  swing  reactors  ceased 

training  from  airsickness.  The  4  Type  I  and  Type  11  reactors  were,  however, 

Type  III  swing  reactors  when  swung  again  in  the  sittiiig  and  not  the  original 
supine  position. 

Group  4,  the  sitting,  eves  open  posittv/n,  when  analysed  per  se ,  reveals  that 
11  (13.6TO  Type  I,  3  (16.7%)  Type  II  and  29  (51.37.)  Type  III  swing  reactors 
became  airsick.  Only  10  men  in  Group  4  (all  Type  III)  ceased  training  for 
airsickness.  This  number  represent  17.9%  of  the  Type  reactors  and  34.57,  of 
these  Type  III  reactors  who  became  airsick  any  nuir.oer  ot  times.  Six  (12.87.) 
of  these  men  were  at  Elementary  Flying  Training  Schools  and  4(44.47.)  were  at 
Air  Observer  Schools.  The  ceased  training  rate  for  all  reasons  among  nen  in 

Group  4  (Types  I,  II  and  III  swing  subjects)  was  found  to  be  25.2%  including 
6.5X  for  airsickness.  Among  Type  III  reactors  of  Group  4  who  ceased  training 
for  all  reasons,  airsickness  acounts  for  58.9%  of  the  ceased  training  cases. 
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Stewart.  W.  K.  1945  SOME  OBSERVATIONS  ON  THE  EFFECT  OF  CENTRIFUGAL 
FORCE  IN  MAN.  J.  Neurol.  Psvchlat.  8:24-33, 
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Stewart,  W.  K.  1945  INVESTIGATIONS  ON  CENTRIFUGAL  FORCE 
(R.  A.  F.  Physiological  Laboratory) 

(Paper,  Meeting  of  the  Physiological  Society,  10  February  1945) 

ABSTRACT:  This  problem  has  been  studied  in  four  general  ways:  (1)  by  experienced 
subjects  in  experimental  aircraft,  (2)  by  physiologists  piloting  various  aircraft, 
e.g.  Diringshofen,  Davidson,  (3)  by  mass  study  of  pilots  and  their  reactions,  (4) 
in  man-carrying  centrifuges. 

The  major  effects  of  centrifugal  force  on  man  result  from  the  increased  weight  of 
his  body  components,  especially  the  blood.  Carotid  blood  pressure  and  cardiac 
output  are  lowered,  with  impairment  of  circulation  and  of  central  nervous  func¬ 
tions.  Of  these,  vision  suffers  first  owing  to  the  retinal  circulation  being 
opposed  by  the  intraocular  pressure  which,  if  artificially  raised,  lowers  the  G 
threshold  for  blacking-out.  Total  failure  of  vision  may  be  preceded  by  A  progres¬ 
sive  rise  of  threshold  and  light  sense  may  outlast  visual  acuity.  In  a  large 
group  of  pilots,  large  unaccountable  differences  in  threshold  occur.  The  average 
difference  between  greying  of  vision  and  black-out  is  0-7  G.  Central  circulatory 
failure  results  in  brief  unconsciousness  (not  necessarily  preceded  by  black-out 
if  G  is  excessive  and  suddenly  applied)  followed  on  recovery  by  marked  confusion 
or  disorientation. 

Raised  blood  suear.  benzedrine  or  adrenal  cortical  hormone  scarcely  influence  visual 
impairment,  and  since  susceptibility  to  the  cerebral  effects  of  G  is  increased 
during  flight  by  O2  lack  (if  severe  or  reinforced  by  CO)  the  effects  described 
are  attributed  to  retinal  and  cerebral  anoxia.  Occlusion  of  the  leg  circulation 
raises  and  reactive  hyporaemia  lowers  the  black-out  threshold  to  G.  During  the 
partial  visual  impairment  of  a  prolonged  manoeuvre,  muscular  effort  (abdominal 
straining)  may  raise  the  blood  pressure  and  restore  normality.  A  pilot's  resis¬ 
tance  to  the  stress  may  depend  on  his  general  circulatory  reactivity. 

Duration  is  important.  20  G  for  0-01  sec.  or  12  G  for  0-1  sec.  causes  no  visual 
or  neurological  disturbance.  (Tolerance  of  brief  large  forces  probably  depends 
on  the  stnjctural  strength  of  the  body).  Several  minutes  of  acceleration  insuffi¬ 
cient  to  impair  vision  cause  only  fatigue.  In  flight,  the  acceleration  which 
affects  vision  usually  reaches  its  maximum  before  reflex  compensation  (autonomic 
or  somatic)  can  occur. 

Increased  weight  may  iinnobilize  the  trunk,  but  the  limbs  If  supported  are  movable 
at  right  angles  to  the  acceleration.  Rapid  rotation  of  the  head  (or  a  turret) 
at  about  20  degrees/sec.  under  high  G  may  cause  temporary  disorientation,  other¬ 
wise  vestibular  disturbances  are  uncomoun  in  experienced  pilots. 

(J.  of  Physiology  104;7P-8i',  10  Feb.  1945) 
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Stewart,  W.  K.  1945  SOME  OBSERVATIONS  ON  THE  EFFECT  OF  CENTRIFUGAL  FORCE 
IN  MAN. 

J.  Neurol..  Neurosurg..  Psychlat.  N.S,  8(l):24-33. 

ABSTRACT:  (1)  Some  observations  are  presented  which  support  the  view  that  there 
is  minimal  impairment  of  cortical  function  at  the  "black-out"  threshold. 

(2)  Application  of  centrifugal  force  as  a  method  of  experimental  investi¬ 
gation  holds  marked  possibilities  -for  the  study  of  fatigue,  physiology  of  vision, 
of  cortical  function  as  well  as  circulatory  problems. 
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Stewart,  W.K.  &  H.L.  Rokburgh  1945  GERMAN  OCCUPATION  DISARMANENT:  AVIATION 
MEDICAL  ASPECTS  IN  SCHLESWIG-HOLSTEIN 

(Flying  Personnel  Research  Committee,  Air  Ministry,  Gt.  Britain)  FPRC  627, 
Appendix  14,  May  1943. 

ABSTRACT:  Results  of  the  interrogation  of  German  personnel. 

In  response  to  questions  about  the  ejection  seat,  the  Squadron  Commander  gave 
the  following  information: 

Experiments  were  first  carried  out  on  a  ground  test  rig  at  the  Heinkel  aircraft 
works.  This  rig,  essentially  constructed  from  inclined  rails,  would  appear  to 
have  been  similar  to  the  Martin-Baker  test  rig,  and  to  have  a  vertical  height 
of  at  least  10  m. 

A  compressed  air  system  of  propulsion  was  first  investigated  and  abandoned  in 
favour  of  an  explosive  charge. 

Accelerations  of  4-6  g  were  first  investigated  and  gradually  increased  to  14  g 
which  was  the  acceleration  necessary  for  clearance  fror  the  Me.  16 J. 

The  duration  of  the  acceleration  was  not  known  but  the  distance  of  propulsion 
at  ground  level  was  stated  to  be  10  m.  and  it  is  considered  that  these  figures 
are  reasonable  consistent  with  present  R.A.F.  knowledge.  At  this  acceleration, 
it  was  necessary  to  hold  the  head  back  and  to  place  the  feet  on  supports.  The 
Squadron  Conmander  did  not  himself  notice  any  marked  difference  be  :ween  the 
acceleration  values  of  6  and  14  g. 

Th~  highest  of  g  reached  in  the  tests  was  26;  a  few  cases  of  back  injury  occurred 
but  these  had  not  been  observed  by  the  officer. 

He  stated  that  the  apparatus  had  actually  been  used  in  emergencies  on  two  to 
three  occasions  and  he  thought  that  the  maximum  air  speed  had  been  800  Km/hr. 

(500  mph).  No  difficulty  had  been  commented  on,  either  in  separating  from  the 
seat  or  in  autorotation  after  ejeefion.  He  could  not  state  whether  any  masks 
had  been  dislodged  in  the  air  blast. 
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Stewart.  W.K.  1946  EJECTION  OF  PILOTS  FROM  AIRCRAFT:  A  REVIEW  OF  THE 

APPLIED  PHYSIOLOGY.  (Air  Ministry,  Flying  Personnel  Research  Committee) 
Rept.  No.  671,  Sept.  1946.  ASTIA  AD  222  472 


ABSTRACT:  For  seat  ejection  two  general  stages  are  envisaged.  Firstly, 
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ejection  from  the  aircraft,  which  in  itself  is  a  great  advance  but  implies 
a  conscious  pilot  for  preservation  of  life;  secondly,  development  of  ejection 
with  ancillary  automatic  mechanism  to  ensure  that  an  unconscious  pilot  will 
avoid  severe  injury.  Cabin  jettisoning  is  of  primary  importance  for  very 
high  altitudes  or  very  high  speed  aircraft  and  should  be  thoroughly  investi¬ 
gated.  If  it  proves  acceptable  physiologically,  the  final  provisions  for 
escape  should  include  both  jettisoning  and  ejection,  but  where  this  proves 
impossible  in  any  given  case,  it  should  be  the  function  of  some  central 
authority  or  committee  to  state  which  system  has  to  be  installed. 
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Stewart,  W.  K.  &  Pekarek  1946  IMPROVED  ESCAPE  FACILITIES  IN  FLIGHT 
FOR  PILOTS  AND  AIRCREWS  IN  SERVICE  AIRCRAFT.  (RAF,  Ministry  of 
Supply,  Great  Britain)  Scientific  and  Technical  Memo.,  November  1946. 
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Stewart,  W.  K.  1952  THE  PHYSIOLOGICAL  EFFECTS  OF  GRAVITY. 

In  Lectures  on  the  Scientific  Bisis  of  Medicine  (London)  2:334-342,  1952 
1953,  passim. 
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Stewart,  W.  K.  1952  PHYSIOLOGICAL  PROBLEMS  OF  HIGH  PERFORMANCE 
MILITARY  AIRCRAFT. 

Advancement  of  Sci.  (London)  9:378-381. 
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Stewart,  W.K.  1955  LUNG  INJURY  BY  IMPACT  WITH  A  WATER  SURFACE 
ReiVinted  from  Nature,  175:  504-505,  Jan. -Mar.,  1955 

ABSTRACT:  Medical  findings  during  the  in_^uiry  into  the  recent  Comet 
disasters  have  suggested  that  the  possibility  of  lung  damage  by  impact  with 
a  water  surface  at  the  terminal  velocity  of  fall  should  be  investigated. 

It  is  known  from  observations  on  the  effects  of  explosive  blast  that  severe 
lung  damage  occurs  when  the  impulses  communicated  to  the  chest  wall  exceeds 
a  certain  limit. 

4.935 

Stewart,  W.K.,  H.P.  Ruffel  Smith,  and  D.J.  Williams  1955  ROLE  OF  THE 
NERVOUS  SYSTEM  IN  ADAPTATION  TO  HICT  PERFORMANCE  FLYING  (PROC.  ROY, 
SOC.  MED.  48,  MAY  5,  1955)  (Flying  Personnel  Research  Committee, 

Air  Ministry)  F.P.R.  C.  Report  Ho.  942,  May  1955 
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StWart,  W.  K.  1956  HIGH  ALTITUDE  AND  SPACE  TRAVEL  Royal  Society  for 
the  Promotion  of  Health  Journal  (London)  76  (8)  August  1956. 
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Stewart,  W.  K.  1959  BEHAVIOR  IN  CONVENTIONAL  AND  EXTRA-TERRESTIAL  PLIGHT. 
Sam  FUTURE  ASPECTS  OF  AVIATION  MEDICINE.  Nature  (London)  184:578-582. 
Aug.  22,  1959  - 

ABSTRACT:  Reviews  physiological,  psychologic,  and  biochemical  aspects  of 
behavior  and  reactions  of  man  and  animals  during  conventional  and  space  flight. 
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Steyer,  W.A.  1950  TRACK  OPERATED  TEST  VEHICLES,  DESCRIPTION  AND  PERFORMANCE 

FOR  EJECTION  SEAT  EXPERIMENTATION  (No*-throp  Aircraft,  Inc.,  Hawthorne,  Cali^.l 
Rept.  No.  SP-5,  3  Oct  1950,  ATI  95  213 

ABSTRACT:  This  report  is  a  detailed  presentation  of  test  equipment  preparations 
and  operations  performed  by  Northrop  Aircraft,  for  the  Aircraft  Laboratory, 

Engineering  Div, ,  Air  Materiel  Command  pursuant  to  ejection  seat  experimentation 
in  accordance  with  Contract  AF33(038) -3096 .  As  part  of  Air  Force  Project  MX-864 
ejection  seat  tests  were  conducted  on  track  operated  vehicles  on  the  10,000  ft. 
aerodynamic  research  track  facility  located  at  Edwards  Air  Force  Base,  Muroc, 
California.  The  services  rendered  by  the  Contractor  included  design  and  fabrica¬ 
tion  of  rocket-propelled  test  carriages  and  seats,  carriage  velocity  recording 
instrumentation  and  seat  actuation  mechanisms,  together  with  all  preparations  an^ 
actual  operations  of  test  carriages  with  seat  configurations  as  directed  by  A>C 
Aircraft  Lab  personnel.  Instrumentation  operations  pursuant  to  performance  of 
the  ejection  seat  test  articles  were  performed  by  personnel  of  Alt  Inatrxnnentatiafi 
and  Photographic  Laboratories. 
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Stickle.  J.  W.,  &  N.  S.  Silsby  I960 
CONDITIONS  FOR  A  LARGE  TURBOJET 
OPERATIONS.  NASA  TN  D-527 


AN  INVESTIGATION  OF  LANDING -CONTACT 
TRANSPOPT  DURING  ROUTINE  DAYLIGHT 
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Stickle,  J.  W.  1961  AN  INVESTIGATION  OF  LANDING-CONTACT  CONDITIONS 

FOR  TWO  LARGE  TURBOJET  TRANSPORTS  AND  A  TURBOPROP  TRANSPORT  DURING 
ROUTINE  DAYLIGHT  OPERATIONS.  (National  Aeronautics  &  Space  Admin. 
Washington,  D.  C.  NASA  TN  $-899. 

SUMMARY:  The  report  presents  statistical  results  of  an  investigation  to 
determine  the  vertical  velocity,  airspeed,  rolling  velocity,  bank  angle, 
and  distance  from  the  runway  threshold.  Just  prior  to  ground  contact. 

A  total  of  395  landings  of  two  turbojet  transports  and  a  turboprop  transport 
were  made  on  a  dry  runway  at  the  Los  Angeles  International  Airport.  (NASA) 
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Stieglitz,  W.  I.  1950  A  NOTE  ON  CRASH-WORTHINESS* 

Inst.  Aero.  Sci.  Preprint  No.  266 

(Paper,  Aniiuax  Meeting  of  the  Institute  of  Aeronautical  Sciences,  1950.) 
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Stiehm,  E.  R.  1961  ACCELERATION  PROTECTION  BY  MEANS  OF  STIMULATION  OF 
THE  RETICULO-ENDOTHELIAL  SYSTEM. 

Aerospace  Medicine  32(3):248,  March  1961. 


ABSTRACT:  An  animal's 
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Stiehm,  E.  R.  1961 


lon-specific  resistance  to  stress  is  intimately 
;^culo-endothelial  system  (PilS)  .  Hypertrophy  of  these 
Increased  resistance  to  a  wide  spectrum  of  stresses, 
Sion,  drum  trauma,  hemorrhage,  and  X-irradiation. 
to  see  if  resistance  to  acceleration  stress  could  be 
Bacterirl  endotoxin,  a  potent  RES  stimulator,  was 
jability  to  withstand  20  positive  G  was  measured, 
was  increased  100  per  cent  in  some  cases  without 
animal  s  metabolism.  The  conditions  for  such 
on  resistance  are  presented  and  the  underlying 
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m  Bergeret  P  TO  ACCELERATION  STRESS. 

Pergamon  Press,  1961)  AGARDograph  48.  Pp.  130-139.  ’ 
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Stiehm,  B.  R.,  &  J.  M.  Lyle  1961  THE  EFFECT  OF  COBALT  POLYCYTHEMIA  ON  THE 

ACCELERATION  TOLERANCE  OF  THE  RAT.  (Naval  Air  Development  Ctr.,  Johnsville, 

Pa.)  NADC-MA-6102;  ASTIA  AD-252  886;  1  Mar.  1961 

See  also  Aerospace  Medicine  32(7); 630-633,  July  1961 


ABSTRACT:  Twenty-five  animals  were  made  polycythemic  by  cobalt  administration. 

The  action  of  cobalt  resulted  in  some  growth  retardation  and  an  average  increase 
In  hemoglobin  from  16.9  gm./lOO  ml.  to  21.9  gm./lOO  ml.  The  tolerance  to  positive 
acceleration  was  then  measured  using  a  physiologic  end  point  approaching  death. 
Nine  animals  were  centrifuged  immediately  after  cobalt  administration  and  16  were 
centrifuged  10  days  after  cessation  of  cobalt,  at  which  time  any  toxicity  due  to 
cobalt  has  disappeared  but  polycythemia  persists.  No  significant  difference  of 
tolerance  to  acceleration  was  noted  in  either  cobalt  group  as  compared  to  control 
rats,  suggesting  that  increasing  the  amount  of  oxygen  to  the  tissues  does  not 
result  in  a  reversal  of  the  cellular  anoxia  caused  by  positive  acceleration. 
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Stiehm,  E.  R.  1961  ACCELERATION  PROTECTION  BY  MEANS  OF  STIMULATION  OF  THE 

RET ICULO -ENDOTHELIAL  SYSTEM.  (Naval  Air  Development  Center,  Johnsville,  Pa.) 
NADC-MA-6129,  22  June  1961.  ASTIA  AD  260  549 
NOTE:  CARI  P&S 

See  also  J.  Appl.  Physiol.  17(2); 293-298,  March  1962 


ABSTRACT:  Stimulation  of  the  rats'  re*t iculo-endothe  1  la  1  system  (RES)  was  found 
to  be  effective  in  enhancing  the  tolerances  to  high  G  acceleration  stress. 
Utilizing  10  daily  consecutive  intraperitoneal  Injections  of  endotoxin  at  increas¬ 
ing  doses  from  100  to  1200^ms,  the  median  survival  time  of  122  rats  undergoing 
20  positive  G  acceleration  was  increased  from  a  control  level  of  9.7  min  to  14.2 
min.  One  group  of  48  rats  had  a  median  survival  of  23.6  min  compared  to  a  control 
level  of  11.3  min.  The  protective  action  of  RES  stimulation  and  the  inhibitory 
action  of  RES  blockade  was  found  to  be  effective  in  rats  with  normal  or  prolonged 
survival  but  not  in  rats  with  diminished  tolerance  before  stimulation  or  blockade. 
An  analysis  of  factors  for  optimal  RES  stimulation  is  presented  as  are  possible 
mechanisms  of  action.  (AUTHOR) 
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Stiehm,  E.  R.,  &  J.  M.  Lyle  1961  THE  EFFECT  OF  COBALT  POLYCYTHEMIA  ON  THE 
ACCELERATION  TOLERANCE  OF  THE  RAT.  Aerospace  Medicine  32(7) ; 630-633, 
July  1961 

See  also  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-6102; 
ASTIA  fJ)-252  886;  1  Mar.  1961  (F) 


ABSTRACT:  Twenty-five  animals  were  made  polycythemic  by  cobalt  administration. 


The  action  of  cobalt  resulted  In  some  growth  retardation  and  an  average  increase 
in  hemoglobin  from  16.9  gm./lOO  ml.  to  21.9  gm./lOO  ml.  The  tolerance  to 
positive  acceleration  was  then  measured  using  a  physiologic  end  point  approaching 
death.  Nine  animals  were  centrifuged  immediately  after  cobalt  administration  and 
l6  were  centrifuged  10  days  after  cessation  of  cobalt,  at  which  time  any  toxicity 
due  to  cobalt  has  disappeared  but  polycythemia  persists.  No  significant  differ* 
ence  of  tolerance  to  acceleration  was  noted  in  either  cobalt  group  as  compared 
to  control  rats,  suggesting  that  increasing  the  amount  of  oxygen  to  the  tissues 
does  not  result  in  a  reversal  of  the  cellular  anoxia  caused  by  positive 
acceleration. 
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Stiehm,  E.  R.  1962  THE  EFFECT  OF  HYPOTHERMIA  ON  THE  RAT'S  TOLERANCE  TO  HIGH 
POSITIVE  ACCELERATION  WITH  EVIDENCE  FOR  THE  EXISTENCE  OF  DIFFERENT  ACCELERA¬ 
TION  SYNDROMES  AT  HIGH  AND  LOW  G.  (Naval  Air  Development  Center,  Johnsville, 
Pa.)  NADC-MA-6203,  MAy  31,  1962-  ASTIA  AD  277  704 


ABSTRACT;  The  tolerance  to  high  positive  acceleration  at  levels  of  20  to  80  g 
was  studied  in  normal  and  hypothermic  rats.  Normal  rats  have  a  mean  survival 
time  at  20  g  of  680  seconds  but  this  decreases  to  105  sec.  at  30  g.  Only  slight 
further  decreases  are  noted  at  higher  g,  suggesting  that  30  g  is  the  point  at 
which  cerebral  circulation  is  interrupted.  Hypothermia  at  22.5  degrees  C.  de¬ 
creases  the  tolerance  of  rats  to  20  g  positive  acceleration  but  markedly  increases 
their  tolerance  to  30  g  and  above.  The  beneficial  effect  of  hypothermia  was  most 
pronounced  at  40  g  at  which  level  hypothermic  rats  have  a  mean  survival  time  of 
252  sec.  compared  to  that  of  control  rats  of  75  sec.,  an  increase  of  236  per  cent. 
The  ECG  is  useful  as  an  indication  of  death  at  20  g  but  not  at  30  g  or  above. 
Animals  that  do  not  survive  high  g  levels  die  of  respiratory  paralysis  despite 
good  heart  action.  Hypothermia  must  make  the  respiratory  center  less  sensitive 
to  the  deleterious  effect  of  hypoxia.  There  seem  to  be  two  distinct  syndromes  of 
physiologic  failure  during  positive  acceleration.  One  is  a  "cardiac"  syndrome, 
occurring  at  20  g  and  below,  characterized  by  partial  maintenance  of  cerebral 

circulation  until  cardiac  failure  ensues,  and  the  other  is  a  "cerebral"  syndrome, 
occurring  at  30  g  and  above,  characterized  by  immediate  interruption  of  cerebral 
circulation.  Agents  such  as  hypothermia,  which  increase  tolerance  at  one  level 
of  positive  acceleration,  will  not  necessarily  be  of  benefit  at  another  level. 

(Aerospace  Medicine  33(11): 1397,  Nov.  1962) 
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Stiehm,  E.  R.  1962  ACCELERATION  PROTECTION  BY  MEANS  OF  STIMULATION  OF  THE 
RETICULO-ENDOTHELIAL  SYSTEM.  J.  Appl.  Physiol.  1 7 (2 ) ; 293-298 ,  Mar.  1962 
See  also  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-6129, 

22  June  1961 


ABSTRACT:  Stimulation  of  the  rats'  reticulo-endothelial  system  (RES)  was  found 
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to  be  effective  In  enhancing  the  tolerances  to  high  G  acceleration  stress. 
Utilizing  10  daily  consecutive  intraperitoneal  injections  of  endotoxin  at  increas¬ 
ing  doses  from  100  to  1200z£ms,  the  nvedian  survival  time  of  122  rats  undergoing 
2,0  positive  G  acceleration  was  increased  from  a  control  level  of  9.7  min  to  14.2 
min.  One  group  of  48  rats  had  a  mediah  survival  of  23.6  min  compared  to  a  control 
level  of  11.3  min.  The  protective  action  of  RES  stimulation  and  the  inhibitory 
action  of  RES  blockade  was  found  to  be  effective  in  rats  with  normal  or  prolonged 
survival  but  not  in  rats  with  diminished  tolerance  before  stimulation  or  blockade. 
An  analysis, of  factors  for  optimal  RES  stimulation  is  presented  as  are  possible 
mechanisms  of  action.  (AUTHOR) 
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Stiehm,  E.  R.  1963  DIFFERENT  EFFECT’S  OF  HYPOTHERMIA  ON  TWO  SYNDROMES  OF 
POSITIVE  ACCELERATION. 

J.  AdpI.  Physiol.  18:387-392,  Miirch  1963. 
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Stigler,  R.  1912  VERSUCiiE  USER  DIE  BETEILIGUNG 
ORIENTIERUNG  DES  MENSCHEN  IM  RAUME  (Experiments 
of  the  gravity  sensation  on  the  orientation  of 
-Archiv.  Physiol .  (Bonn)  148:573 


DER  SCHWEREEMFINDUNG  AN  DER 
about  the  participation 
humans  in  space) 
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Still,  E.W.  1960  EQUIPPING  MAN  FOR  A  FLIGHT  TO  THE  MOON 
Engineering.  (London 1  189(4907):  634-635,  May  6,  1960 


ABSTRACT:  A  review  is  presented  of  a  paper  read  before  the  British  Interplane¬ 
tary  Society  on  April  28,  1960.  A  resume  of  the  United  States  Space  Program 
was  given,  followed  by  a  discussion  of  the  environmental  requirements  for 
interplanetary  travel  and  the  engineering  techniques  being  developed  to  meet 
these  requirements.  (Aerospace  Medicine  31(10);  869,  Oct.  1960) 
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Stiltz,  H.  L.  1961 
Hall,  Inc.,  1961) 


AEROSPACE  TELEMETRY. 


(Englewood  Cliffs,  N.  J. ;  Prentice - 
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Stimler,  F.J.  and  R.S.  Ross  1960  DROP  TESTS  OF  16,000-SQUARE-INCH  MODEL 
PARACHUTES  VOLUME  VIII  SUMMARY  REPORT 
(Goodyear  Aircraft  Corporation,  Akron,  Ohio)  Contract  No.  AF33(6 16) -2310 

RDO  No.  672-160  AF  Technical  Report  5867  April  1960  ASTIA  AD  240877 

ABSTRACT:  Parachute  riodel  drop- tests  program  was  -conducted  in  the  Goodyear 
Aircraft  Corporation  airship  dock  at  Akron,  Ohio.  Twenty-seven  different  models 
of  the  following  types  with  16,000  sp.  in.  total  canopy  area  were  tested: 

Solid  Flat,  Solid  Extended  Skirt,  Sol^d  Spherical,  Solid  Conical,  Airfoil, 

Exeter  Type  12,  Guide  Surface,  Ring  S  ot,  and  FIST  Ribbon. 

An  information  sheet  is  provided’ for  each  of  the  parachute  models  and 
Includes  a  slioit  statement  describing  general  behavior  of  the  parachute  during 
descent  and  a  basic  reference  list  where  more  information  may  be  found  concerning 
similar  parachutes.  The  following  data  are  also  tabulated  for  terminal  vertical 
velocities  of  approximately  10,  15,  25  and  40  feet  per  second  by  taking  the 
average  value  for  both  the  horizontal  and  vertical  types  of  release:  drag 
coefficient,  average  glide  angle,  average  and  maximum  angles  of  oscillation, 
logarithmic  decrement,  and  frequency  of  oscillation. 

Curves  of  drag  coefficient  vs.  vertical  descent  velocity  are  presented 
for  each  parachute  family  for  comparison  purposes.  The  variation  of  average 
angle  of  attack  with  vertical  velocity  is  presented  for  the  Solid  Flat  Circular 
parachute.  The  effect  of  suspension- line  ratio  on  the  drag  coefficient  of  the 
Solid  107.  Extended  Skirt  parachute  is  also  given  for  the  range  of  suspension 
line  ratios  of  0.60  to  1.40. 

In  general  .  of  the  parachutes  tested  showed  a  decrease  in  drag  coefficient 
for  an  increase  in  vertical  descent  velocity;  however,  above  a  critical  vertical 
velocity  the  drag  coefficient  became  constant  in  most  cases.  Only  for  the  very 
stable  parachutes  did  the  drag  coefficient  remain  approximately  constant  for 
the  vertical  velocity. 
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Stimmel,  E.W.  et  al  1954  CONSTRUCTION  OF  AN  INEXPENSIVE  MOTORIZED  SWING 
(USAF  School  of  Aviation  Medicine,  Randolph  Field,  Texas)  Pro j .  no.  21- 
1208-0012,  Report  No.  6:  Sept-  1954.  ASTIA  AD  54  727 


ABSTRACT:  The  construction  of  an  inexpensive,  motorized  swing  from  generally 
available  materials  is  described.  Such  a  swing  affords  more  uniform  motion  and 
a  considerable  saving  in  manpower. 


Stingely,  N.  E.  1961  ACCELERATION-DECELERATION  STUDIES  OF  PROJECT  MERCURY 
CHIMPANZEES  (Air  Force  Missile  Development  Ctr .,  Hoi  Ionian  AFB,  N.  Mex.) 

Pro j .  Mercury  support,  Repr .  ESP  921E  9039  61001,  Revised  Apr.  1961 

ABSTRACT:  The  objectives  of  these  tests  is  to  determine  the  physiology  and  bio- 
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chemistry  of  the  chimpanzee's  response  to  simulated  acceleration-deceleration 
flight  profiles  of  the  project  mercury  flights  and  to  expose  all  programmed 
orbital  flight  animals  to  simulated  acceleration-deceleration  profiles  to  deter¬ 
mine  psychometer  response  ability. 
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Stingely,  N.  E,  1961  COUNTDOWN  AND  PROCEDURES  FOR  PROJECT  MERCURY 
FLIGHT  MR-2  (CHIMPANZEE  SUBJECT).  (AF  Missile  Development  Center, 

Holloman  AFB,  New  Mexico)  AFMDC  TR  61-20,  June  1961.  ASTIA  No.  AD-261652 

ABSTRACT:  This  report  presents  a  countdown  in  abbreviated  form  with  de¬ 
tailed  procedure  sheets  necessary  to  define  specific  actions.  These  actions 
are  necessary  to  ready  a  chimpanzee  subject  and  couch  for  flight  in  the 
Project  Mercury  capsule  and  the  post-flight  release  and  care  of  the  sub¬ 
ject.  The  countdown  and  procedures  not  only  describe  the  mechanics  of 
preparing  the  subject  and  couch  for  flight,  but  also  include  a  plan  for 
obtaining  a  maximum  of  useful  research  data.  Thus  the  biomedical  ade¬ 
quacy  of  the  Project  Mercury  capsvile  and  a  verification  of  ground,  flight 
and  recovery  procedures  could  be  determined,  and  the  chimpanzees'  physiology, 
ibchemistry  and  psychomotor  performance  could  be  studied.  During  the 
preliminary  phases  of  the  Project  Mercury  Animal  Support  program,  chim¬ 
panzees  were  subjected  to  temperature-humidity  tests,  psychomotor  training 
and  acceleration-deceleration  studies  on  a  centrifuge  and  deceleration 
tracks.  Considerable  knowledge  of  the  chimpanzees'  physiology  and  behavior 
and  invaluable  experience  in  the  use  of  Project  Mercury  hardware  was  gained 
during  these  exercises.  The  first  drafts  of  this  report  were  based  on  the 
above  experiences.  The  final  copy  was  updated  from  the  experiences  gained 
during  dry  runs  and  the  actual  MR-2  fligl  t.  (Author) 
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Stingely,  N,  E.  1962  THE  PHYSIOLOGICAL  RESPONSES  OF  CHIMPANZEES  TO  SIMULATED 
LAUNCH  AND  RE-ENTRY  ACCELERATIONS.  {6571st  Aeromedical  Research  Ub 

July  1962 

ABST^CT:  Five  male  chimpanzee  subjects  were  exposed  to  simulated  space  flight 
conditions  of  launch  acceleration  and  atmospheric  re-entry  deceleration.  Heart 
and  respiration  rates  showed  significant  differences  for  the  three  conditions  of 
launch.  The  conditions  of  launch  were;  launch  acc.leration  only,  launch  acceler¬ 
ation  with  vibration  and  noise,  and  launch  acceleration  with  noise,  vibration 
urinary  tract  catheterization  and  arterial  and  venous  catheterizations.  Physio- 
responses  associated  with  launch  and  re-entry  differed  significantly  from 
the  baseline  period  that  preceded  each  of  the  launches.  Physiological  changes 
associated  with  re-entry  were  not  as  severe  as  those  seen  with  laLch  The^ 
subjects  recovered  from  the  environmental  stressors  of  both  launch  and  re-entry 
cSJc'^a  ««‘^itant  responses  should  be  good  predictors  of  chimpanzee 

A  activity  during  the  critical  acceleration  phaserof  space 

nis!  also  serve  as  a  baseline  for  the  study  of  the  effects  of  weightless¬ 

ness  following  launch  acceleration  and  prior  to  re-entry  deceleration.  (AUTHOR) 
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St  Inge ly,  N.E.  1962  COUNTDOWN  AND  PROCEDURES  FOR  PROJECT  MERCURY 

ATLAS-5  FLIGHT  (CHIMPANZEE  SUBJECT). 

(Aeroinedical  Research  Lab.,  Holloman  AFB,  New  Mexico)  ARL-TDR-62-17 
Oct.  1962.  ASTIA  AD  288  921 


ABSTRACT:  This  report  presents  the  countdown  and  detailed  procedures  followed 
to  prepare  the  chimpanzee  subject  and  couch  for  flight  in  the  Project  Mercury 
capsule,  and  the  post-flight  release  and  care  of  the  subject.  It  summarizes 
experiences  gained  during  the  Mercury  Redstone-2  and  the  Mercury  Atlas-5 
flight  programs. 
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Stlrman,  J.A.  &  B.J.  Wilson  1957  TRAUMATIC  RENAL  FAILURE:  A  POSSIBLE 
ETIOLOGY.  (School  of  Aviation  Medicine)  Rept  ‘'8-8.  Sept.  1957. 

ABSTRACT:  The  present  study  was  undertaken  to  quantitate  and  define  in  experi¬ 
mental  animals  the  changes  in  renal  function  incident  to  the  hypovolemia  which 
attends  an  acute  extracellular  fluid  volume  deficit,  and  the  subsequent  repair 
of  this  deficit  with  a  balanced  salt  solution  or  with  compatible  whole  blood. 

The  results  based  on  ten  dogs  indicated  that  a  balanced  salt  solution  was  more 
effective  than  whole  blood  in  repairing  the  glomerular  filtration  rate  and  urine 
flow  in  conditions  of  extracellular  fluid  deficiency.  24  hours  after  treatment 
with  whole  blood  the  blood  urea  level  was  significantly  elevated. 
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Stivers,  R.H.  1957  RANDOM  ACCELERATION  TEST  FACILITY  DESIGN  CRITERIA 
(Sandberg-Serrel  1  Corp.,  Pasadena,  Calif.)  Rept.  No.  R324-5, 

Contract  AF(611)  2047,  15  Oct.  1957.,  ASTIA  AD  145  649. 

ABSTRACT:  Design  requirements  are  presented  for  a  random  acceleration  test 
facility  which  will  be  located  in  the  vicinity  of  the  Hydrodynamics  Laboratory 
at  the  Rocket  Test  Laboratory,  Edwards  AFB.  The  facility  will  conform,  in 
general,  to  sizes,  locations,  types  of  construction,  and  equipment  indicated 
the  planning  drawings  and  criteria,  insofar  as  such  are  applicable  and  practic¬ 
able  when  subsurface  conditions  are  known.  Structural  callouts,  evaluations, 
and  other  information  shown  on  planning  drawing  will  be  verified  during  the 
final  design  phase.  The  facility  will  include  a  tower  equipped  with  a  soft  mount 
and  shaker,  a  pumphouse  containing  power  supply  equipment  for  the  soft  mount  and 
shakers,  a  shop  with  boiler  and  terminal  rooms,  a  control  building,  provisions 
for  future  installation  of  temperature  conditioning  facilities,  and  other  necess- 
—  ary  back-up  facilities.  Missiles  to  be  tested  will  be  subjected  to  controlled 
vibrations  (amplitudes  to  +  1  in.,  frequencies  to  1000  c);  these  vibrations  will 
simulate  selected  in-flight  vibrations.  Nonhazardous  liquids  will  be  circulated 
in  the  propulsion  system  during  tests  in  lieu  of  actual  propellants  to  minimize 

hazards  and  to  simulate  in-flight  propellant  mass  and  dynamic  effects;  non¬ 
firing  tests  only  will  be  conducted. 
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Stocker,  J.  1961  A 
Popular  Mechanics 


CRASH  NEED  NOT  BE  FATAL 
115(1);  ,  Jan.  1961 
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Stoeckel  1942  SPECIAL  SEAT  AND  CONTROLS  DESIGNED  FOR  HIGH  ACCELERATIONS 
(Sitzanlage  Mit  Steuerungs I inrichtung  Fuer  Hohe  Flugbeschleunigungen) 
ASTIA  ATI-51  067,  23  February  1942 

ABSTRACT:  A  discussion  of  the  technical  and  physiological  problems  arising 
when  the  crew  of  an  airplane  are  placed  on  horizontal  position.  This  is  a 
pArt  of  the  intensive  research  as  to  the  limits  of  endurance  of  the  human 
organism  which  are  underway  at  various  places.  The  endurance  limits  seem 
to  depend  mainly  on  the  magnitude,  postition,  and  duration  of  the  acceleratior 
vector  which  acts  upon  the  human  organism,  as  well  as  on  the  individual  well¬ 
being  of  the  airmanr\The  aerotechnical  conclusions  of  this  aeromedical 
observations  are  chat  itr^jtormal  upright  sitting  position  radial  accelerations 
beyond  6  g  and  longer  than  4  seconds  generally  cannot  be  endured  without 
causing  blackout.  With  prone  position,  no  such  limit  exists. 
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Stoll  A.  M.  1953  HUMAN  TOLERANCE  TO  COMBINED  ACCELERATIONS  -  INVESTIGATIONS 
OF  PHASE  II  -  PRELIMINARY  STUDY  ON  PRIMATES  SUBJECTED  TO  MAXIMUM 
SIMPLE  ACCELERATION  LOADS.  (Naval  Air  Development  Center,  Johnsville, 
Pa.)  NADC-MA-5201,  22  May  1953. 
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Stoll,  A.  M.  1952  HUMAN  TOLERANCE  TO  CCWBINED  ACCELERATIONS. 
(Naval  Air  Development  Center,  Johnsville,  Pa.) 
NADC-MA-L5207,  s  Dec.  1952. 
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Stoll,  A  ,  B.M.  Lewis,  &  D.H.  Lewis  1955  MEASUREMENTS  TO  EVALUATE  THE 
EFFECTIVENESS  OF  THE  FULL  PRESSURE  HALF  SUIT  IN  APPLYING  EXTERNAL 
PRESSURE  TO  THE  BODY.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
NADC-MA-5502,  21  March  1955 
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Stoll,  A.  M.  1955  HUMAN  TOLERANCE  TO  POSITIVE  G  AS  DETERMINED  BY  PHYSIOLOGICAL 

END  POINTS.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5508; 

ASTU  AD'75  326 

See  also  J.  Avia.  Med.  27:356-367,  195o 

ABSTRACT;  A  method  of  analysis  adapted  to  the  use  of  data  covering  a  wide  range 
of  acceleration  rates  is  described.  This  method  is  used  in  the  analysis  of  the 
accumulated  data  available  at  the  Aviation  Medical  Acceleration  Laboratory  on 
tolerance  to  a  wide  range  of  levels  of  positive  G  resulting  in  grayout ,  blackout, 
and  unconsciousness  in  unprotected  humans.  The  data  are  plotted  as  a  strength-i 
duration  curve  of  maximum  G  vs.  total  time  of  exposure  to  G.  The  curve  is  found 
to  conform  to  the  usual  physiological  patterns  except  in  the  range  of  low  G  for 
exposure  times  longer  than  6  seconds,  in  which  area  cardiovascular  reflexes  become 
effective  in  increasing  G  tolerance.  Comparisons  with  similar  data  from  other 
laboratories  indicate  that  good  agreement  is  obtained  when  the  time  required  to 
reach  maximum  G,  as  well  as  time  at  maximum,  is  taken  into  consideration. 

Because  of  the  precision  of  the  experimental  procedure  employed  and  the  agreement 
obtained  in  areas  where  comparable  independent  data  exist,  it  is  concluded  that 
in  spite  of  the  relatively  small  number  of  individual  end  points  (forty),  the 
tolerance  curve  as  drawn  here  may  serve  as  a  valid  standard  of  reference  for 
protection  studies  and  for  animal  studies  employing  similar  patterns  of 
acceleration.  A  nomogram  derived  empirically  from  the  experimental  data  is 
presented  from  which  may  be  found  the  approximate  tolerance  time  for  various 
levels  of  G  attained  at  various  constant,  linear  rates  of  acceleration. 

This  chart  may  serve  as  an  instruction  device  and  a  guide  in  experimental 
design.  (AMAL) 
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Stoll,  A.,  B.  M.  Lewis,  &  D.  H.  Lewis  1955  A  STUDY  OF  THE  EFFECTS  OF  EXTERNAL 
PRESSURIZATION  OF  THE  LEGS  AND  ABDOMINAL  CAVITY  UPON  THE  CARDIOVASCULAR 
SYSTEM  WHEN  APPLIED  DURING  EXPOSURE  TO  HIGH  POSITIVE  ACCELERATION.  (Naval 
Air  Development  Ctr.,  Johnsville,  Pa.)  Project  NTl  001  100  302;  TED  ADC  AE 
1401;  31  Dec.  1955 


ABSTRACT:  There  has  been  cotmleted  a  series  of  experiments  in  which  measured  exter¬ 
nal  pressure  was  applied  to  the  lower  half  of  the  body  of  the  dog  while  pressures 
were  measured  from  the  carotid  artery,  the  pulmonary  artery,  the  rectum  and  the 
surface  of  the  abdomen.  Analysis  of  the  data  shows  that:  (1)  cardiovascular 
pressures  both  above  and  below  the  diaphragm  rise  with  increasing  external 
pressurization  and  there  is  a  transfer  of  blood  from  the  abdomen  to  the  thorax; 

(2)  external  pressures  above  3  psi  produce  hemorrhages  in  the  capillaries  of  the 
lungs,  liver  and  spleen. 


-  1,507  - 


4,968 

Stoll,  A.,  R.  Lawton,  L.  Greene,  R.  Zabelicky,  &  E.  Kephart  1955  THE  EFFECT  OF 

INCREASED  FORCES  OF  ACCELERATION  UPON  THE  BLOOD  FLOW  AND  DISPLACEMENT  OF 
INTRAVASCULAR  FLUID.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  Project 
NM  001  100  313;  31  Dec.  1955 

ABSTRACT:  The  development  of  two  forms  of  instrumentation  for  the  study  of  blood 
flow  are  under  way,  the  first  utilizing  the  thennostronuhr  principle,  and  the 
second  the  dye  dilution  technique.  Instrumentation  of  the  thermistor  thermostro- 
muhr  has  proceeded  through  one  pilot  model  which  indicated  the  unit  to  be  insensi¬ 
tive  at  body  temperature  (37  degrees  C).  Attempts  are  being  made  to  secure,  at 
this  time,  high  resistance  thermistors  wiilch  will  be  sensitive  at  the  temperature 
of  the  blood.  The  construction,  design,  and  procurement  of  all  the  equipment  for 
the  dye  dilution  technique  have  been  completed.  Calibration  of  all  components 
has  been  carried  out,  as  well  as  numerous  experiments  at  1  G  level. 
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Stoll,  A.M.  1956  HUMAN  TOLERANCE  TO  POSITIVE  G  AS  DETERMINED  BY  PHYSIOLOGI¬ 
CAL  END  POINTS.  J.  Aviation  Med.  27(8) : 356-367 ,  Aug.  1956. 

(See  also  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA5508, 

30  Aug.  1955. 

ABSTRACT:  A  method  of  analysis  of  experimental  data  covering  a  wide  range  of 

acceleration  rates  and  positive  G  levels  is  described.  The  data  are  plotted  as 
aj  strength-duration  curve  and  found  to  conform  to  the  usual  physiological  pattern 
except  in  the  range  of  low  G  for  exposure  tiroes  longer  than  6  seconds,  wherein 
cardiovascular  reflexes  become  eifective.  Comparisons  show  agreement  among  the 
dkta  from  the  Aviation  Medical  Acceleration  Laboratory,  Wright -Patterson  Air 
Force  Base,  Naval  School  of  Aviation  Medicine  at  Pensacola,  and  Mayo  Clinic 
centrifuges.  A  nomogram  relating  approximate  tolerance  times  to  various  G  levels 
attained  at  various  acceleration  rates  is  derived  empirically  and  discussed  with 
respect  to  the  Influence  of  the  rate  of  attaining  G  level  on  the  total  tolerance 
time.  (DACO) 
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Stoll,  A.M.  1957  SOME  PHYSIOLOGICAL  AND  PATHOLOGICAL  EFFECTS  IN  CHIMPANZEES 
EXPOSED  TO  40  TRANSVERSE  G  FOR  15  AND  FOR  60  SECONDS 
(ll.S.  Naval  Air  Development  Center,  Johnsville,  Pa.J  NADC-MA-LR27,  \ugust  30,  1957 

iBSTRACT:  The  purpose  of  this  study  was  to  determine  some  of  the  physiological 
nd  pathological  effects  in  chimpanzees  to  approximately  40  G  applied  trans- 
ersely  from  chest-to-back  and  from  back-to-chest,  simulating  the  supine  and  the 
rone  pilot  positions  respectively,  with  maximum  G  maintained  for  15  seconds  in 
ach  position.  Four  adult  chimpanzees  were  used  and  each  animal  was  subjected 
o  only  one  exposure.  All  animals  were  given  a  physical  examination  before  the 
:'un  and  autopsied  at  a  time  between  18  and  44  hours  following  exposure.  All 
animals  survived.  Only  provisional  gross  diagnoses  are  available  from  the 


Autopsies  at  this  time;  however,  these  indicated  that  none  of  the  pathologic 
changes  observed  were  sufficii 'tly  severe  to  constitute  a  lethal  injury. 
Tentative  conclusions  are:  (a)  the  position  of  less  trauina  is  that  in  which  the 
G  force  is  applied  from  chest  to  back  (supine);  (b)  in  the  position  of  less 
trauma,  the  heart  rate  is  nevertheless  profouhdly  reduced  and  some  abnormalities 
in  conduction  are  evidenced;  and  (c)  while  the  animals  survived,  the  EKG  events 
recorded  allow  for  the  possibility  that  permanent  damage  to  the  conductive 
system  of  the  heart  may  have  occurred. 
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Stoll,  A.  M.  1957  INVESTIGATION  OF  HUMAN  TOLTEAI.’CT  10  COMBINED  ACCELERATIONS 
(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  July  1957 
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Stoll,  Alice  M.  and  J.  D.  Mosely  1958  PHYSIOLOGIC  AND  PATHOLOGIC 
EFFECTS  IN  CHIMPANZEES  DURING  PROLONGED  EXPOSURE  TO  40  TRANSVERSE  G 
J.  of  Aviation  Medicine  29(8) : 575-586 ,  August  1958 


ABSTRACT:  Chimpanzees  were  used  in  acceleration  tests  to  determine  the  maximum 
forces  to  which  it  was  anticipated  that  man  might  be  exposed.  The  immediate 
effect  of  the  present  study  was  to  extend  the  experimentally  observed  survival 
limit  for  the  chimpanzee  to  at  least  40  G  for  sixty  seconds  at  maximum  G  with 
relatively  little  damage  resulting  when  the  animal  sustains  the  G  force  in  the 
fully  supine  position.  Undoubtedly  from  the  evidence  obtained,  it  may  be  inferred 
that  a  shorter  exposure  at  this  G  level  could  be  endured  without  loss  of  consciously 
ness  or  incurrence  of  an  incapacitating  Injury. 
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Stoll,  A.  M.,  &  J.  D.  Mosely  1958  PHYSIOLOGIC  AND  PATHOLOGIC  EFFECTS  IN 

CHIMPANZEES  DURING  PROLONGED  EXPOSURE  TO  40  TRANSVERSE  G.  J.  Avia.  Med. 
29(8): 575-586,  Aug.  1958 

ABSTRACT;  To  learn  more  of  the  effects  of  accelerative  forces,  five  chimpanzees 
were  exposed  to  40  transverse  G  for  periods  up  to  60  seconds  in  length. 
Electrocardiographic  and  respiration  measurements  were  uiede  during  exposure  and 
pathological  effects  were  noted  during  autopsy  18  to  44  hours  after  exposure. 

The  condition  of  the  animals  after  exposure  was  evaluated  clinically  also. 
Certain  conclusions  in  regard  to  preferential  position  during  exposure  to  accel¬ 
eration  are  also  given. 


-  1.509  . 
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Stone,  Gerald  1961  A  ST^Y  OF  THE  STATIC  STRENGTH  CHARACTERISTICS 
OF  THE  HUMAN  NECK.  (Fapei ,  Symposium  on  Biomechanics  of  Body 
Restraint  and  Head  Protection,  Naval  Air  Material  Center, 

Philadelphia,  Penn.  June  14-15,  1961. 

ABSTRACT:  This  paper  is  concerned  with  the  development  of  procedures  and 
techniques  for  determining  the  maximum  static  exertive  force  of  the  human 
neck.  Detailed  description  of  a  specialized  device  fabricated  for  the 
purpose  of  determining  maximum  neck  moments  is  presented  along  with 
experln!<:nL.«ii  results  obtained  using  this  de»i':e. 

In  all,  ten  subjects  were  utilized  to  obtain  th^  experimental  data.  The 
subjects  were  all  well  motivated  and  typical  of  the  general  pilot  pop¬ 
ulation. 

The  data  obtained  details  static  maximum  exertive  neck  moments  which 
are  pertinent  to  engineering  design  in  connection  with  ejection  from  high 
speed  aircraft.  Of  particular  interest  in  the  presented  data  is  the 
large  difference  extension  moments,  the  extension  moments  being  approx¬ 
imately  four  times  the  flexion  moments.  Also  shown  is  a  trend  which  indicates 
greater  muscle  strength  exists  on  the  left  side  of  the  neck. 

A  requirement  is  shown  for  more  detailed  studies  to  enable  a  better 
biomechanical  understanding  of  the  complex  structure  which  comprises  the 
human  neck.  Included  in  these  studies  should  be  dynamic  analysis  of  the 
neck  under  the  influence  of  impulse  and  cyclic  loading  conditions. 
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Stone,  I.  1955  HELMET  DESIGNED  FOR  SUPERSONIC  BAILOUTS. 
Aviation  Week,  pp. 33-35  ,  12  Dec,  1955 


ABSTRACT:  A  nc-w  full-face  helmet  has  been  developed  to  afford  complete  head  and 
face  protection  for  the  pilot  of  today's  high-speed  aircraft.  Retention  of 
the  conventional  helmet  and  oxygen  mask  combination  is  among  the  prime  requisites 
for  survival  in  high-speed  high-altitude  bailouts  and  other  emergencies,  pilots 
say.  North  American  Aviation  will  be  the  first  to  evaluate  the  new  helmet, 
developed  by  Protection,  Inc.  The  two  firms  have  been  collaborating  on  the  pro¬ 
ject  since  the  supersonic  bailout  of  NAA  test  pilot  George  F.  Smith  Nov.  14 
p.l4).  Frequently,  windblast  has  ripped  away  helmet  and  oxygen  n^sk,  exposing 
pilots  to  hypoxia  (lack  of  oxygen)  and  head  and  face  injuries.  Integration  o£ 
the  helmet  and  mask  could  eliminate  the  loss  of  these  components  in  the  face  of 
strong  windblast. 


-1,510  - 
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Stone,  I.,  &  E.  Clark  1956  USAF  REVEALS  NEW  X-2  CRASH  DETAILS. 

Aviation  Week  65(19): 26-27 ,  5  Nov.  1956 

ABSTRACT:  New  details  r>n  the  loss  of  the  Bell  X-2  rocket  research  plane  and  the 
death  of  USAF  Capt.  M.  G.  Apt  are  revealed.  Apparently  high-speed  pitching  of  the 
aircraft  caused  the  pilot  to  eject  the  capsule.  There  is  some  indication  that 
blackout  due  to  excessive  negative  g  forces  may  have  prevented  the  pilot  from 
completing  the  ejection  procedures. 
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Stone,  I.  1958  GRAVITY,  HEAT,  AFFECT  SPACE  CABIN  DESIGN. 
Aviation  Week  69(14): 30-31,  6  Oct.  1958. 
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Stone,  R.  W.,  Jr,  and  W.  Letko  1962  THE  EFFECTS  OF  ANGULAR  MOTION  OF 
ROTATING  SPACE  VEHICLES  ON  THE  ABILITY  OF  AN  ASTRONAUT  TO  PERFORM  SIMPLE  TASKS 
Paper,  Annual  Meeting  of  the  Inst,  of  Environmental  Sciences,  Chicago, 
Ill. ,  10-13  April  1962. 

ABSTRACT:  Use  of  angular  motion  to  simulate  effects  of  gravity  in  weightless 
space  is  a  possible  solution  to  the  prevention  of  deterioration  of  muscle  tone, 
muscle  atrophication,  and  debilitation  of  the  cardiovascular  system  that  man 
may  face  when  exposed  to  long  periods  of  weightlessness.  Tests  are  conducted 
to  determine  the  maximum  rotational  rate  that  will  not  induce  motion  sickness 
by  head  and  body  movement  when  rotating  a  space  vehicle  24  feet  in  diameter. 

Test  results  showed  that  stimulation  of  the  vestibular  organs  of  the  inner 
ear  can  be  caused  by  rotational  rates  beyond  10  r.p.m.  The  cross-coupled 
dynamics  involved  when  moving  the  head  or  body  in  a  rotating  vehicle  may 
cause  the  vestibular  stimulation.  Also  there  was  a  decrease  in  effectiveness 
in  task  performance  as  the  vehicle  rate  of  rotation  increased.  Thirteen  of 
29  subjects  tested  failed  to  complete  the  entire  experiment.  Also,  the  subjects 
that  completed  the  tests  experienced  a  reduction  in  efficiency  at  the  higher 
rotational  rates  (beyond  10  r.p.m.).  All  subjects  experienced  malaise  and 
nystagmus,  both  being  particularly  bothersome  beyond  10  r.p.m.  The  results 
furthee  suggest  the  need  for  experiments  wherein  the  head  motion  is  controlled 
to  remain  below  certain  of  the  tolerance  bound. :ries  suggested,  so  as  to 
determine  if  efficiency  can  be  maintained  below  the  tolerable  limits. 
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Strand,  0.  T.  May  1950  IMPACT  EFFECT  OF  TWO  TYPES  OF  PROTECTIVE  HELMETS. 
(U.  S.  Air  Force,  Air  Materiel  Command,  Wright  Field,  Ohio) 

AFTR  6020. 
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Streltsov,  V.V.  1942  AVIATION  MEDICINE  AND  PHYSIOLOGY  IN  RUSSIA  DURING 
THE  LAST  25  YEARS,  Byull.  Eskper.  blol  1  med..  (5-6)14:7-15 

ABSTRACT:  Russian  aviation  medicine  did  not  exist  under  the  Czars.  In  1924 
the  first  psychophysiologic  laboratory  for  the  study  of  the  aviation  problems 
of  the  Red  Army  was  founded.  This  group  first  studied  the  physiology  and  hygiene 
of  high  flight  -  oxygen  need  under  reduced  barometric  pressures,  physiologic 
role  of  accelerated  motion,  and  night  vision  in  relation  to  the  lighting  of 
the  cabin  interior.  In  1929  to  1930  there  were  studies  on  the  ear  and  its  relation 
to  aviator's  disease.  Other  studies  took  up  the  function  of  the  heart  and 
circulatory  system.  In  1931  began  the  studies  in  the  barometric  chamber  on 
breathing,  metabolism,  digestion  and  function  of  the  central  nervous  system  and 
receptors. 

In  1933  the  first  flight  instruction  in  the  barometric  chamber  was  established 
and  other  such  schools  soon  followed.  Investigations  were  pursued  on  the 
influence  of  oxygen  starvation  on  the  central  and  vegetative  nervous  systems. 

Other  experiments  studied  the  effect  of  oxygen  starvation  on  the  digestive 
tract.  Another  field  of  study  was  the  physiology  of  parachuting,  begun  in  1931, 
particularly  a  kinocyclographic  analysis  of  parachute  falls. 
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Streltsov,  V.  1944  THE  FUNCTION  OF  THE  EYE  IN  AVIATION. 

Am.  Rev.  Soviet  Med..  2:126-133,  Abstract:  Quart.  Rev.  Ophth.,  1:44,  1945 


ABSTRACT:  Acute  visual  disturbances  occur  in  pilots  who  perform  high  velocitjj 
turns  at  high  altitude  or  take  an  airplane  out  of  a  dive.  Two  types  of 
visual  disorder  result  from  increased  force  of’ gravity.  When  this  force  is 
directed  caudad,  the  pilot  has  the  sensation  of  a  dark  veil  moving  past  the 
eyes  from  below  upward;  as  speed  is  accelerated  the  visual  field  is  greatly 
obscured  or  completely  blacked  out.  This  is  due  to  an  acute  anemia  of  the 
retina,  following  a  rush  of  blood  from  the  head.  When  the  force  is  directed 
cephalad,  red  spots  appear  before  the  eyes  or  on  surrounding  objects,  and 
the  sky  appears  to  be  colored  red;  this  is  due  to  vascular  engorgement  of 
th®  choroidal  vessels. 

The  ocular  function  under  flying  conditions  is  also  affected  by  high  powered 
sources  of  light  such  as  searchlights’.  Experiments  have  shown  that  when  the 
eyes  are  exposed  to  the  beam  of  a  searchlight,  the  person  is  unable  to  see 
illuminated  objects  previously  distinctly  perceptible  for  20  to  30  minutes. 

So  far  no  ideal  light  filter  to  overcome  this  has  been  found. 
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Strickland,  B.A.  and  G.L.  Hahn  1949  THE  EFFECTIVENESS  OF  DRAMAMINE  IN 
THE  PREVENTION  OF  AIRSICKNESS.  Science.  20  ;371 
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Strickland,  B.  A.,  Jr.,  G.  L.  Hahn  &  H.  Adler  1950  STUDIES  ON  AIRSICKNESS. 

J.  Aviation  Med.  21(2):90-97. 

SUMMARY;  1.  Observations  on  the  symptomatology  of  motion  sickness  during  these 
studies  have  left  the  impression  that  the  terms  vagotonia  and  sympatheticotonia 
as  applied  to  this  condition  are  rarely  applicable.  No  such  distinct  differen¬ 
tiation  in  symptmotology  was  noted  among  485  subjects  subjected  to  motion  stinuli. 

2.  A  new  method  of  resear(;h  on  airsickness,  the  use  of  experimentally 
produced  aircraft  motion  in  actual  flight,  has  been  devised. 

3.  Dramamine  (B-dimethylaminoethyl  benzohydryl  ether  8-chlorotheo- 
phyllinate)  is  a  very  effective  preventive  of  airsickness. 

4.  Based  on  a  preliminary  controlled  study  of  twenty  susceptible  subjects, 
Dramamine  appears  to  be  no  more  effective  than  a  placebo  in  preventing  swing 
sickness . 

5.  Under  the  conditions  described,  hyoscine  hydrobromide  in  doses  of  0.65 
mg.  is  from  10  to  12  per  cent  better  than  Dramamine  in  preventing  experimentally 
produccvl  airsickness. 

6.  Among  206  subjects  given  100  mg.  doses  of  Dramamine  there  occurred  an 
8.7  per  cent  incidence  of  undesirable  side  effects.  With  0.65  mg  doses  of  hyoscine 
hydrobromide  the  only  undesirable  side  effect  noted  among  eighty-eight  subjects 
was  dryness  of  the  mouth  which  occurred  in  15  per  cent. 

7.  In  a  controlled  study  of  thirty  subjects,  Dramamine  did  not  adversely, 
affect  the  performance  of  a  complex  coordination  test  Ol  a  reaction  time  test. 
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Strickland,  B.  A.,  Jr.,  &  G.  L.  Hahn,  &  H.  Adler  1951  EFFECTS  OF  DRAMAMINE  ON 
AIRSICKNESS.  (School  of  Aviation  Medicine,  Randolph  Field,  Texas)  Project 
No.  21-32-007,  Rept.  No.  1,  Feb.  1951;  ASTIA  AD-98  533 


SUM^Y:  1)  A  new  technique  of  research  on  airsickness,  namely,  the  simulation 

of  flight  under  turbulent  conditions  by  experimentally  produced  aircraft  motion 
in  actual  flight,  has  been  devised.  2)  Dramamine  proved  to  be  a  moderately  good 
preventive  of  airsickness,  reducing  the  sickness  rate  to  28.7  percent  in  contrast 
to  55.6  percent  for  subjects  receiving  placebos.  3)  From  a  preliminary  study  of 
20  susceptible  subjects,  dramamine  appeared  to  be  no  more  effective  than  placebo 
in  preventing  swing  sickness.  4)  Under  the  conditions  described,  hyoscine  hydro- 
bromide  in  doses  of  0.65  mg.  was  superior  to  100  mg.  doses  of  Dramamine  in  prevent- 

produced  airsickness.  5)  Of  206  subjects  receiving  Dramamine 
(100  8.7  percent  experienced  undesirable  side  effects.  With  hyoscine  hydrobro- 

mide  (0.65  mg)  the  only  undesirable  side  effect  noted  anxng  88  subjects  was  dryness 
of  the  mouth  in  15  percent.  6)  In  thirty  subjects,  Dramamine  did  not  affect 

adversely  the  performance  of  a  complex  coordination  test  or  that  of  a . reaction  time 

test.  7)  When  placebo  only  was  administered,  the  incidence  of  airsickness  was 
influenced  by  the  time  interval  between  the  last  meal  and  the  flight.  Time  since 

subjects consequence  in  influencing  incidence  of  airsickness  in 
tion  of  bLT  placebo  was  administered  the  subject's  expccta- 

'■'..ces  of  actu.ll,  booo.log  aUslck 

”r,lcr^7„ot  f  the  subject’s  es„ectat io„%t  becoming 

affect  his  chances  of  becoming  airsick.  (AUTHOR) 
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Strollo,  M.  1955  VARIOUS  EXPRESSIONS  OF  INSTINCTIVE  LIFE  IN  RAIS  AND 
THEIR  RELATION  TO  ACCELERATION:  EXPERIMENTAL  STUDY.  Riv.  Med. 
Aeronaut .  18  (4). 
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Strollo,  M.  1957  TRENT)  OF  BLMANUAL  COORDINATION  IN  SUBJECTS  EXPOSED 

TO  DECELERATION  AFTER  ANGIIAR  ROTATION.  (  Andamento  della  coordinaz ione 
biroahuale  in  soggetti  sottoposti  a  deceleraz ione  dopo  rotazione  angolare) 
Rivista  di  medicina  aeronautica  (Roma),  20(4):  641-663,  Oct.  -  Dec.  1957 


ABSTRACT:  Thirty  subjects  of  a  mean  age  of  27  years  performed  a  bimanual 
coordination  test  to  evaluate  their  tolerance  to  deceleration  following 
angular  rotation.  Studies  were  made  with  a  modified  Casella's  chrono-accelero 
graph  connected  to  an  inatrumenc  for  the  free  binunual  coordination  test. 
Tolerance  was  ascertained  from  two  basic  values,  (1)  the  time  which  elapsed 
from  the  moment  of  deceleration  to  the  moment  of  task  performance,  and 
(2)  changes  in  task  performance  deduced  from  the  number  of  errors  and  from 
the  observed  behavior.  This  test  is  valuable  in  presenting  relative  data  of 
personal  psychophysical  characteristics,  under  the  stress  of  brisk  decelera¬ 
tion,  which  are  essential  for  piloting  and  for  selection  of  flying  personnel. 
It  also  constitutes  an  efficient  instrument  for  objective  training  by  an 
exact  determination  of  a  candidate's  capacities. 

4,987 


Strollo,  M. 
SPAZIALE 
1141-1146 


1959  PROSPETTIVE  DI  INTERESSE  PSICOLOGICO  IN,  MATERIA  DI  VOLO 
(PSYCHOLOGICAL  ASPECTS  OF  SPACE  FLIGHT)  Minerva  Medica  50(31): 


NOTE:  Reel  11,  Flash  6 


ATTRACT:  A  number  of  problems  of  applied  physiology  connected  with  the  feasi- 
ility  of  launching  a  manned  vehicle  into  space,  probably  with  the  intention  of 
reaching  other  planets,  are  discussed  and  a  brief  review  is  made  of  the  serious 
problems  involved.  The  need  for  studying  a  number  of  particular  aspects  of  man 
in  space  is  stressed,  in  the  first  place  from  the  standpoint  of  "survival”  and 
secondly,  of  operativeness".  A  preliminary  picture  is  also  drawn  of  the  pre¬ 
sumable  psychological  reactions  of  man  to  space  flight.  This  picture  is  frrcedly 
limited  and  fragmentary  on  account  of  the  uncertainty  of  the  first  tentative 
experimental  approaches  and  the  lack  of  reliable  data.  These  psychological  ’ 
changes  are  classified  according  to  three  different  structural  levels  of  the 
human  personality:  1)  psycho-physiological  (senso-percept ive  reality);  2) 
emotional-affective  (psycho-emotional  resonances  and  balance);  3)  inteilective 
(performance  and  operativeness).  (Minerva  Medlca  50(31):  1157,  1959) 
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Scrollo,  M.  1961  ^SOME  EFFECTS  PRODUCED  BY  RADIAL  ACCELERATIONS  OF  DIFFERENT 
SIGNIFICANCE  AT  TllE  VISUAL-MOTOR  LEVEL.] 

Rev.  Med.  Aero  (Paria)  2:40-43,  Dec.  1961 


4,989 

Strong,  H.L.  1952  THE  AIR  FORCE  BOX  SCORE  PRESENTATION 

(Conference  on  High  Speed  Escape,  Wright  Air  Development  Center, 
Wright-Patterson  AFB ,  Ohio,  29-30  September  1952). 

ABSTRACT:  Experiences  with  conventional  bailout  are  compared  with  bailout  by 
means  of  an  ejection  seat  on  the  basis  of  U.S.  Air  Force  records  and  question- 
aires.  The  majority  of  fatalities  due  to  ejection  occurred  in  bailout  below 
2000  ft.  A  device  for  the  automatic  separation  of  the  pilot  from  the  ejection 
seat  would  alleviate  this  problem.  Failure  of  the  canopy  jettisoning  system 
was  another  cause  of  fatal  or  delayed  escape.  If  the  pilot  could  eject  through 
the  canopy,  the  number  of  accidents  would  be  reduced.  Standardization  of 
releases  and  other  devices,  as  well  as  elimination  of  unnecessary  equipment 
might  remove  mental  obstacles  often  responsible  for  accidents.  Accidents  could 
be  further  reduced  by  ejection  seat  training  particularly  when  procedures  and 
location  of  releases  are  changed;  improvement  of  parachute  training  (  over  50Z 
of  all  escape  injuries  are  connected  with  landing)  is  badly  needed;  and  adequate 
oxygen  training  under  the  supervision  of  a  specialized  technician,  who  could  alsd 
cope  with  problems  related  to  the  use  of  altitude  suits,  would  be  most  importantJ 


4,990 

Strong,  James  1955  1  G  IN  ALL  DIRECTIONS 
Aeroplane  88:676,  May  20,  1955 


ABSTRACT:  A  half-humorous  review  of  space  travel  aspects  of  acceleration. 
The  author  believes  that  space  ships  should  be  designed  for  1  G  acceleration 
and  deceleration  in  spite  of  fuel  economics. 


4,991 

Strughold,  H.  1936  LUFTFAHRTMEDI2INISCHE  FORSCHUNG  (Aeronautical  Medicine 
Research) 

Interna tionalcr  Sportarz te-Kongress ,  II.  (Berlin)  2: 


212-215 
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StruRhold,  H.  1946  SPEED  IN  AERIAL  WARFARE  AND  PHYSIOLOGIC  REACTION 

TIME.  (War  Depc . ,  Air  Forces)  TSEAA-660-99 ,  Appendix  A,  28  Feb.  1945 


4,993 

Strughold,  H.  1950  THE  MECHANORECEPTORS  OF  SKIN  AND  MUSCLES  UNDER  FLYING 

CONDITIONS.  In  German  Aviation  Medicine.  World  War  II  (Washington,  D.  C.: 
U.  S.  Government  Printing  Office,  1950)  pp.  994-999 


4,994 


Strughold,  H.  1951  THE  HUMAN  TIME  FACTOR  IN  FLIGHT  1,  THE  LATENT  PERIOD  OF 
OPTICAL  PERCEPTION  AND  ITS  SIGNIFICANCE  IN  HIGH-SPEED  FLYING  (School  of 
Aviation  Medicine,  USAF  Randolph  AF3,  Texas)  Special  Report, 

January  1951 


4,995 

Strughold,  H.  1955  THE  MEDICAL  PROBLEMS  OF  SPACE  FLIGHT. 
International  Record  Med.  168:570-575 


4,996 

Strughold,  H.  1956  A  SIMPLE  CLASSIFICATION  OF  THE  PRESENT  AND  FUTURE  STAGES 
OF  MANNED  FLIGHT.  In  School  of  Aviation  Medicine,  Randolph  AFB,  Texas, 
Epitome  of  Space  Medicine,  Item  31 
See  also  J.  Avia.  Med.  27:328-331  ^  August  1956 

ABSTRACT:  An  examination  of  environment,  speed,  and  distance  as  factors  in 
the  evolution  of  rocket-powered  space  flip^t. 

SECOND  ABSTRACT:  The  final  achievement  of  a  space  flight  to  the  moon  or  to  Mars 
will  be  the  end  result  of  a  gradual  evolution.  The  stages  of  this  evolution  are 
examined  under  three  main  categories  in  this  article:  (1)  the  physiological  and 
raechanical  properties  of  the  environment;  (2)  the  speeds  attained  by  rockets; 

(3)  and  distances  they  travel  over  and  away  from  the  earth.  (CARI) 
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Strughold,  H.  1956  MEDICAL  PROBLEM'S  INVOLVED  IN  ORBITAL  SPACE  FLICilT 

In  School  of  Aviation  Medicine,  Randolph  AFB,  Texas,  Epitome  of  Space 
Medicine  ,  Item  32 

See  also  Jet  Propulsion  26:745-748,  756,  788,  Sept.  1956 

ABSTRACT:  Discussion  of  medical  problems  involved  in  circumplanetary  or  orbital 
space  flight  including:  the  state  of  weightlessness,  its  sensomotor  effect,  and 
its  effect  upon  the  general  wellbeing  of  Satellite-vehicle  occupants;  the  optical 
properties  of  the  environment  and  the  visual  appearance  of  light  sources;  phy¬ 
siological  day-night  cycling;  and  problems  of  human  engineering  of  the  space 
cabin  involving  pressurization,  supply  of  oxygen,  removal  of  carbon  dioxide, 
photosynthetic  gas  exchange,  and  the  event  of  sudden  decompression  of  the  cabin. 
(Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  medicine  Bibliography) 
(Technisch  Docuroentatie  en  Informat ie  Centrum  voor  de  Krijgsmacht,  den  Haag, 
Netherlands)  Rept .  No.  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 


4,998' 

Strughold,  H.  1958  FROM  AVIATION  MEDICINE  TO  SPACE  MEDICINE 
Air  University  Quarterly  Review.  SunmiT  1958 
Sec  also  J .  Avia  .  Mod .  23(4) : 315-318 ,  329,  1952 


ABSTRACT:  A  brief  outline  of  the  development  of  space  medicine  is  given.  The 
lower  layer  of  the  atmosphere  supports  propeller  (up  to  60,000  feet)  and  jet 
(up  to  80,000  feet)  flight  and  is  the  realm  of  conventional  aviation  medicine. 
Space  medicine  is  concerned  with  additional  dimension,  vertical,  and  its  pro¬ 
vince  is  rocket  flight  which  has  no  vertical  limit.  The  transition  from  lower 
atmosphere  to  space  conditions  is  gradual  and  various  physiological  functions  of 
the  atmosphere  cease  at  different  altitudes.  These  'space-equivalent'  altitudes 
are:  for  anoxia,  52,000  feet;  body  fluids  boil  at  65,000  feet;  heavy  primaries 

of  cosmic  radiation  penetrate  to  120,000  feet;  ultraviolet  solar  radiation,  to 
135,000  feet;  optical  appearance  of  the  sky,  400,000  feet;  and  penetration  of 
meteorites,  500,000  feet.  The  so-called  upper  atmosphere  of  physicists  is,  for 
all  physiological  purposes,  equivalent  to  free  space.  Aviation  at  present  is 
in  an  amphibious  stage,  in  a  transition  between  conventional  flight  and  space 
flight.  (Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine 
Bibliography)  (Technisch  Documentatie  en  Informatie  Centrum  voor  de  Krijgsmacht, 
den  Haag,  Netherlands)  Rept.  No.  TDCK-:6903;  ASTIA  AD-227  817;  Feb.  1959) 
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Strughold,  H.  1958  MAN  IN  SPACE  Flug-Revue  9:12-14  Sept.  1958. 
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Strughold,  H,  1959  BIOASTRONAUTICS  ADVANCES  IN  RESEARCH  (USAF  School  of 
Aviation  Medicine)  Document  47999(U) ,  March  1939 

ABSTRACT:  In  this  publication  fifteen  special  progress  reports  are  published 
vhich  deal  with  problems  immediately  applicable  in  rocket  flight  and  satellite 
flight.  Other  reports  about  progress  in  fields  which  will  be  of  usefulness  in 
more  advanced  space  operations.  All  of  these  special  reports  may  serve  as  a 
source  of  infonnation  for  physiologists  and  physicians  working  in  a  space 
medicine  or  bioastronautics,  and  also  to  the  physical  scientists,  rocket 
engineers,  military  officials  and  government  administrators  concerned  with 
the  national  space  program. 


5,001 


Strughold,  H.,  &  0.  0.  Benson  1959  SPACE  MEDICAL  RESEARCH 
New  England  J.  Med.  261 (10) :A94-502,  3  Sept.  1959 


5,002 

Stubbs,  R.  A.  1951  MOTION  RECORDING  DEVICES  USED  BY  THE  RCAF  AND  THE 
DEFENCE  RES.  MED.  LAB.  IN  MOTION  SICKNESS  STUDIES.  (Defense  Res. 
Med.  Lab.,  Toronto)  October  1951. 


5,003 

Stubbs,  R.A.  1953  DYNAMIC  CENTRIFUGE  TRIALS  OF  ANTI-G  VALVES 

J.  Aviation  Med.  24(4): 334-339 ,  370 


ABSTRACT:  The  effects  of  various  input  pressures  and  ambient  temperatures 
on  the  Aro  M-8  and  Clarke  M-4  anti-g  valves  were  investigated  using  wooded 
dummies  and  human  subjects  (wearing  G-4A  and  G-4B  anti-g  suits)  on  the  RCAF 
centrifuge.  The  valves  were  subjected  to  centrifugal  accelerations  of  3  to 
8  g  at  1  g  increments.  Each  valve  was  subjected  to  more  than  1,200  centri¬ 
fuge  runs.  The  results  indicated  that  the  Aro  M-8  valve  has  some  advantages 
over- the  Clarke  M-4  valve  in  meeting  the  anti-g  valve  requirement  of  a  modern, 
high  speed  aircraft. 


5,004 

Strumza,  M.  V.  1961  C^ROBLEMS  POSED  BY  SPEED  (ACCELERATION,  DECELERATION)] 
Presse.  Med.  69:317-320,  Feb.  11,  1961 
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Stubbs,  R.  A.  1960  SOME  ENGINEERING  CONSIDERATIONS  FOR  THE  MANNED  ORBITING 
VEHICLE.  Can .  Aeronaut .  J .  6:375-379,  Nov.  1960 


ABSTRACT:  Cabin  pressure,  temperature,  and  constituent  gases,  along  with  man's 

tolerance  to  accelerations  during  launch,  orbit,  and  reentry  are  discussed  in  this 
paper.  (CARI) 


5,006 

Stubbs,  S.M.  1963  INVESTIGATION  OF  THE  SKID-ROCKER  LANDING  CHARACTERISTICS 
OF  SPACECRAFT  MODELS,  (  National  Aeronautics  and  Space  Administration, 
Washington)  Technical  Note  D-1624,  April  1963 

ABSTRACT;  A  "belly-landing"  technique  in  which  the  vehicle  was  caused  to  skid 
and  rock  on  its  curved  lower  surface  (heat  shield)  in  order  to  convert  sinking- 
speed  energy  into  angular  energy  was  investigated  on  a  hard-surface  runway  for 
speed  ranges  that  might  be  encountered  in  the  use  of  a  paraglider  letdown  system 
Landings  were  also  made  in  calm  water.  Landing  motions  and  acceleration  data 
were  obtained  over  a  range  of  landing  attitudes,  horizontal  velocities,  and 
vertical  velocities.  Stability  limits  for  various  center-of-gravity  locauions 
-.'sre  determined  for  hard-surface  landings.  A  brief  experimental  study  was  made 
of  the  effect  of  a  small  shock  absorber  on  accelerations  and  rocking  motions. 
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Stuckman,  E.C. 
SPECIMN 
Serial  So 


1959  PROJECT  MERCURY,  PILOT  SUPPORT  SYSTEM 
EXPERIMENT.  (McDonne,!  Aircraft  Corporation) 
11,  1959. 


development  LIVE 
Report  6875, 


ABST^CT:,  Four  live  female  Yorkshire  pigs  were  subjected  to  impact  landing  tests 
simulating  the  .Vercury  capsule  larding  in  a  laboratory  investigation  of  the 
energy  absorbing  characteristics  of  columned  aluminun  honeycomb.  Two  specimens 
sustained  impact  accelerations  of  approximately  38g  without  injury  while  the 
other  two  sustained  impact  accelerations  of  approximately  58g  with  only  minor 
internal  injuries.  None  of  the  specimens  were  rendered  senseless  by  the  impact. 
Preliminary  biological  analysis  of  the  specimens  indicates  the  improbability  of 
serious  effects  from  any  of  the  injuries  of  the  test  subjects  ^ 


5,008  ^  -  -  - 

Sturm,  R.  1944  DESCRIPTION  OF  A  DEVICE  FOR  MEASURING  BLOOD  PRESSURE  UNDER 
INCREASED  G.  (Acceleration  Conference,  Rochester,  Minn.)  23  Feb.  1944 

ABSTRACT:  An  inflatable  cuff  covers  the  wrist  of  the  subject.  Cuff  pressure  and 
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finger  pulsations  are  recorded.  ,  Systolic  blood  pressure  is  taken  as  that  pres 
sure  just  below  the  cuff  pressure  which  cuts  off  finger  pulsations  Blood 
pressure  at  any  level  of  the  body  may  be  determined  by  anchoring  the  hand  at 

Trial ^ runs  show  that  blood  pressure  is  well  maintained  at  heart  level  during  5 
to  on  the  centrifuge.  This  does  not  look  as  if  venous  return  were 

impaired. 


5,009 

Sturm,  R.  h.,  &  E.  H.  Wood  19A4  AN  INSTANTA.\EOUSLY  RECORDING  CARDIOTACHOMETER 
APPLICABLE  TO  THE  STUDY  OF  HEART  RATE  CHANGES  IN  HU:iAN  BEINGS  DURING 
EXPOSLUES  TO  ACCELERATION  (Mayo  Clinic)  CAM  No.  371;  Sept,  1944 

ABSTRACT:  For  human  centrifuge  studies  of  acceleration  a  record  of  instantaneous 
heart  rate  is  necessary.  The  circuit  diagrams  and  an  explanation  of  the  o^eratiorj 
of  a  suitable  cardiotachometer  are  given.  The  instrument  is  activated  by  th^-R 
wave  impulse  of  the  ECG  but  can  be  adapted  for  activation  by  ear  opacity,  volume, 
or  pressure  pulse  impulses.  By  appropriate  modification  the  instrument  can  be 
ii^^d  to  record  the  instantaneous  rate  of  occurrence  of  any  phenomenon  which 
produces  or  can  be  caused  to  produce  changes  in  electrical  potentials. 


5,010 

Sturm,  R.  E,,  E.  H.  Wood  &  E.  H.  Lambert  1945  DETERMINATION  OF  MAN’S  BLOOD  ' 
P^SSURE  ON  THE  HUMAN  CENTRIFUGE  DURING  POSITIVE  ACCELERATION.’ 

Fed.  Proc;  4(1);69,  March  1945. 

ABSTRACT:  An  apparatus  consisting  of  the  following  parts  has  been  devised  for 
the  indirect  determination  of  man's  systolic  blood  pressure  on  the  nunwjn  centri¬ 
fuge:  (1)  an  inflatable  cuff  surrounding  the  wrist;  (2)  a  magnetically  operated 

inflating  valve,  which  on  opening  raises  the  cuff  pressure  40  mm.  of  mercury; 

(3)  a  constant  leak,  deflating  the  cuff  approximately  10  mm.  of  mercury  per 
second;  (4)  a  photo-electric  opacity  pulse  detector  on  a  finger  distal  to  the 
cuff  and  (5)  an  adjustable  electonic  synchronizer,  which  opens  the  magnetic 
inflating  valve  in  response  to  impulses  received  from  the  photo-electric  pulse 
detector . 

In  operation,  the  cuff  pressure  is  raised  above  systolic  blood  pressure.  The 
constant  leak  then  slowly  reduces  this  pressure.  When  a  systolic  pressure  , 
peak  pushes  a  pulse  wave  past  the  cuff,  it  is  detected  in  a  finger.  The  pulse 
activates  the  magnetic  valve,  which  instantly  raises  the  cuff  pressure  40  mm. 
of  mercury.  By  simultaneously  recording  the  finger  pulsations  and  the  wrist 
cuff  pressure  a  determination  of  systolic  blood  pressure  at  the  wrist  is  obtained 
every  three  or  four  heart  beats. 

During  exposure  to  positive  acceleration  the  blood  pressure  at  the  level  of  the 
eyes  fell  approximately  20  to  30  mm.  of  mercury  per  g  increase  in  acceleration. 
The  maximal  fall  occurred  within  seven  seconds  and  was  followed  by  recovery  of 
the  blood  pressure  Uvel  while  acceleration  was  maintained.  Thus  like  other 
physiologic  changes  in  man  during  positive  acceleration,  the  blood  pressure 
displays  a  period  of  failure  followed  by  a  period  of  compensation. 


5,011 
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Sturm,  R.  E.,  «.  E.  H.  Wood  1946  AN  INSTANTANEOUSLY  RECORDING  CARDIOTACHOMETER . 
(Acceleration  Lab.,  Mayo  Aero  Medical  Unit,  Rochester,  Minn.) 


ABSTRACT:  An  instrument  has  been  developed  which  continuously  and  instantaneously 
records  the  heart  rate.  In  principle,  the  device  consists  of  an  electrical  circuit 
which  deflects  a  galvanometer  at  a  constant  rate;  the  swing  of  the^galvanometer 
is  interrupted  and  returned  to  the  zero  position  instantaneously  second)  by 

the  R-wave  of  the  electrocardiogram.  Thus,  the  length  of  the  galvanometer  deflec¬ 
tion  is  proportional  to  the  interval  between  successive  R-waves  and  when  used  with 
a  suitable  camera  the  device  plots  a  graphic  record  of  the  heart  rate  with  each 
heart  beat . 

The  instrument  was  designed  to  allow  convenient  study  of  the  rapid  changes  in 
heart  rate  which  occur  in  man  during  exposure  to  positive  acceleration  and  for 
this  purpose  has  been  extensively  and  satisfactorily  used  in  this  laboratory  for 
some  years.  It  has  been  found  chat  throughout  the  period  of  progressive  failure 
which  is  encountered  during  the  first  six  to  eleven  seconds  of  exposure  t" 
positive  gram  the  heart  rate  rapidly  increases.  If  the  acceleration  is  maintained,, 
the  period  of  compensation  then  occurs  and  this  increase  is  checked  and  the  heart 
rate  is  usually  slowed. 

AiChoueh  a$  .u5ed  in  these  studies  the  instrument  is  activated  by  the  R-wave 
impulses  of  the  electrocardiogram,  it  can  easily  be  adapted  to  record  the  pulse  rate 
from  opacity,  volume  or  .pressure  pulse  impulses.  Also,  by  appropriate' modification 
it  can  be  used  to  record  the  instantaneous  rate  of  occur-ence  of  other  phenomena 
which  produce  or  can  be  made  to  produce  changes  in  electrical  potentials. 

(Federal  Proceedings  5(1): 102,  1946) 
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Suchs,  L.D,  1952  HISTORICAL  SKETCHES  OF  THE  CATAPULT  DEVELOPMENT  PROGRAM 

(Pitman-Dunn  Labs.,  Frankford  Arsenal,  Philadelphia,  Pa.)  29-30  Sep.  1952, 
ASTIA  AD- 14  357 
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Sudan,  E.  J.  1942  LES  EFFECTS  PHYSIOLOGIQLTIS  DUS  AUX  GRANDES  VITESSES 
(The  physiological  effects  of  very  high  velocity) 

Schweiz.  Aero  Rev.  229-230,  1942. 

ABSTRACT:  Aeronaut .Engng .  Rev.  179,  1942. 
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Suddath,  J.  H.  1960  A  THEORETICAL  STUDY  OF  THE  ANGUUR  MOTIONS  OF  SPINNING 
BODIES  IN  SPACE.  NASA  TR  R-83 
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Sueda,  M.  1937  INFLUENCES  OF  VIBRATIONS:  EFFECT  ON  BODY  WEIGUf  AND  LIFE 

PERIODS  OF  ANIMALS 

Ml^t.  Med.  Acad.  Kioto  (Kyoto-Ikadaigaku  Zasshi)  21:1703,  1704 

ABSTRACT:  A  train  in  motion  produces  two  types  of  vibration:  vertical  or, 
up-and'down,  and  a  slde-to-slde  lurching  movement.  To  test  the  effects  of 
these  motions  upon  the  body-weight  and  the  life  period  of  animals,  the 
following  experiments  were  performed. 

1.  One  group  of  rabbits  was  placed  In  a  box  constructed  so  as  to  shake 
vertically  with  a  vibrating  amplitude  of  2  cm  and  at  a  vibration  speed  of 
140  times  per  minute.  A  second  group  of  rabbits  was  placed  In  a  box  prepared 
to  reproduce  the  lurching  vibrations  of  trains,  l.e.,  the  box  moved  from  side* 
to-slde  with  an  angle  of  inclination  7°34"  4',  and  at  a  vibrating  speed  of 
140  times  per  minute.  These  two  boxes  were  shaken  continously  by  electric 
power  and  the  effects  upon  the  animals  noted. 

It  was  found  that  the  vertical  vibration  caused  by  relatively  slight 
injuries.  The  body  weight  decreases  rather  slowly  at  first,  but  after  a 
certain  period  the  decreasing  stops  despite  the  continuance  of  the  vibrations^ 
The  body  weight  thus  lost  was  not  recovered  even  after  a  long  rest.  Some  of 
the  animals  lived  for  a  long  period  under  these  conditons  although  some  of 
them  died  of  disease  which  developed  while  they  were  being  shaken. 

Those  animals  subjected  to  the  lurching  motions  died  after  9  to  21  days 
(mean  16.5),  the  rate  at  which  the  body  weight  declined  was  much  higher  than 
in  the  case  of  the  animals  shaken  vertically.  Just  prior  to  death,  the  weight 
of  the  animals  suffered  an  additional  sudden  decrease. 

From  these  results,  and  from  my  former  conclusions  concerning  the  life 
period  of  spermatozoa  subjected  to  vibrations,  we  may  conclude  that  the  vertical 
motion  of  trains  has  but  relatively  little  harmful  effect  upon  passengers  while 
the  lurching  motion  has  a  much  more  serious  effect. 

2.  Two  groups  of  white  rats  under  an  absolute  fast  wer  subjected  to 
continous  horizontal  vibrations.  The  vibrating  amplitude  of  the  first  group  was 
2  cm,  and  of  the  second  4  cm.  The  first  group  died  in  2.5  days,  and  the  second 
in  2.0  days,  while  those  rats  on  an  absolute  fast  not  being  subjected  to 
vibrations  (  the  controls  lived  for  about  6  days.  These  results  demonstrate  the 
injurious  effects  of  vibration  upon  the  life  period  of  animals.  The  longer  the 
period  of  vibration  is  continued,  the  greater  the  rate  at  wjiich  the  body  weight 
diminishes. 
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Sueda,  M.  1933  EXPERIME.NTAL  STUDY  OF  THE  EFFECT  OF  visRATIONS  UPON  thv 
BLOOD  PRESSURE  OF  RABBITS.  Mitt.  Med.  Akad.  ^ 


AKTRACT:  A  group  of  male  rabbits  were  placed  in  a  box  b 
the  lurching  vibrations  of  trains  and  the  box  was  moved  f 
ly.  At  certain  intervals  during  and  after  the  shaking  ob 
blood  pressure  was  examined.  The  results  were  as  follow^ 


repared  to  reproduce 
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1.  In  the  case  of  a  large  number  of  animals  (a)  the  maximal  pressure 
rises  during  the  course  of  the  shaking  process.  In  the  case  of  the  remainder 
(b)  the  pressure  falls.  Following  24  hours  of  continuous  shaking,  the  blood 
pressure  returns  essentially  to  its  original  point  in  both  groups. 

2 .  In  the  case  of  convalescent  animals,  the  blood  pressure  rises  slight¬ 
ly  in  group  "a"  and  remains  at  this  point  even  after  24  hours  of  repose.  In^ 
group  "b"  the  blood  pressure  rises  slightly  at  the  beginning  of  the  process, 
then  falls,  a  fall  from  which  it  does  not  recover  even  after  24  hours  of 
repose. 
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aullivan,  G.,  T.  A.  Schulkins,  and  T.  Freedman  1961  INTERNALIZED  ANIMAL 
TELEMETRY  SYSTEM— BIOMEDICAL  AND  SURGICAL  CONSIDERATIONS. 

Aerospace  Medicine  March  1961. 

AIlSTRiXCT:  This  paper  describes  an  experimental  chronic  instrumentation 
system  that  nukes  use  of  a  single  channel  telemeter  to  eliminate  the  dis¬ 
advantages  usually  seen  in  conventional  animal  instrumentation  systems. 
Discussed  are  the  size  and  shape  of  the  telemeter  unit,  the  selection  of 
site  of  Implementation  and  the  physiological  parameter  selected  for  experi¬ 
mental  transmission.  The  electrode  type  and  location  and  the  introduction 
of  artifacts  are  discussed  as  well  as  the  surgical  procedure  and  post 
operative  convalescence.  Finally  the  physiological  data  obtained  and  the 
significance  of  this  data  in  evaluating  the  response  of  the  cardiovascular 
system  to  severe  environmental  conditions  of  loud  noise,  severe  vibration 
and  large  G  forces  is  reviewed. 
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Sullivan,  G.H.,  C.J.  Martell,  &  G.  Weltman  1963  MYOELECTRIC  SERVO 
CONTROL.  (Spacelabs,  Inc.,  Van  Nuys ,  California) 


ABSTRACT:  Under  high  accelerative  forces,  it  becomes  extremely  difficult  for 
a  pilot  physically  to  move  his  arms  and  hands  to  exercise  control  over  his 
craft.  By  attempting  to  move  his  arms,  the  pilot  generates  muscles  action 
potentials,  or  myoelectric  signals,  which  may  be  utilized  as  a  control  source. 
The  basic  arm  movements  desired,  and  the  muscles  involved,  were  determined  and 
the  myoelectric  activity  patterns  characteristic  of  the  movements  measured. 
Transforms  were  performed  on  the  "raw"  signals  and  control  logics  which  relates 
myoelectric  signals  to  desired  servoaction  were  written.  A  simulator  trainer 
was  constructed  which  accepts  the  myoelectric  inputs  from  sets  of  three  or 
four  muscles,  indicates  the  desired  arm  movement,  performs  the  preset  logic  on 
the  elicited  myoelectric  signals,  provides  success-failvire  feedback  and  drives 
a  splint  in  uniplanar  up-down  movement.  The  development  of  the  control  logics 
and  servo  system  mark  a  significant  advance  in  prosthetic  control  with  direct 
application  to  amputees  and  malformed  (Thalidomide)  children. 

(Aerospace  Medicine  34(3):267,  March  1963) 
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Sullivan,  James  1962  MAN  AGAINST  SPACE--HIGH  G  AND  ZERO  G. 
Science  World.  Vol  4,  No.  5  4  April  1962 
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Sumnerfield,  M.  1957  PROBLEMS  OF  LAUNCHING  AN  EARTH  SATELLITE.  PART  1 
Astronautics  2(4):  Nov.  1957 
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Sunmerfield,  M.  1957  PROBLEMS  OF  LAUNCHING  AN  EARTH  SATELLITE.  PART  II. 
Astronautics  2(5):  Dec.  1957 
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Sunderman,  J.F.  1958  BIBLIOGRAPHY  OF  SPaCE  LITERATURE 
^  Mag,  ,  41:168-174,  March  1958 

ABrTRACT:  Books  on  missiles,  rockets,  satellites,  astronautics,  space,  space 

flight,  and  closely  related  fields,  listed  by  subject  area  and  by  the  year 
published. 
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Suvorov,  P.  M.  1958  EFECT  OF  ANGULAR  ACCELERATION  ON  THE  SECRETORY 

AND  MOTOR  ACTIVITY  OF  THE  HUMAN  ST(»1ACH  Bull.  Exoer.  Biol,  and  MpH 
45(5):531-532,  May  1958.  - - - ^ 

ABSTRACi':  Secretion  of  gastric  juice  was  measured  in  human  subjects  during 
and  after  angular  accelerations  of  3-3  g  for  30  seconds.  Gastric  secretion 
was  stimulated  by  inflation  of  rubber  bag  in  the  stomach  or  by  ingestion 
of  a  57L  alcohol  solution.  Acceleration  was  found  to  produce  an  inhibition 
of  gastric  secretion  for  10-30  minutes,  followed  by  a  sharp  increase  in 
activity.  Increased  secretion  was  generally  accompained  by  increases  in 
the  free  and  total  acidity  and  peptic  activity  of  the  joice.  Periodic 
contractions  of  the  sto.roch  were  unchanged.  Repeated  accelerations  at 
intervals  of  5-o  days  j  no  significant  effect  on  the  gastric  response  to 
acceleration. 


-  1,524  . 


5,024 

Suvorov,  P.  M.  1953  VLIL\NIE  R/\DL\L"N’YKH  USKOREN'II  NA  SEKRETSIU  SLIUNNYKH, 

ZHELUDOCIINYKII  ZlIELEZ  I  PERIODICIIESKIE  SOKllASHCHENILV  Zl[ELUDKi\  (The  Effects 
of  Radial  Accelerations  on  Salivary  and  Gastric  Gland  Secretion  and  on 
Periodic  Gastric  Contraction). 

Biull.  eksp.  biol.  mod.  46(9):28-34,  Sept.  1958. 

ABSTRACT:  The  author  studied  the  effects  of  radial  accelerations  on  the  secre¬ 
tion  of  parotid  glands,  gastric  glands,  and  on  periodical  stontach  contractions. 
Radial  accelerations  in  the  craniocaudal  and  caudocranial  directions  caused 
inhibition  of  the  reflex  salivary  secretion  and  of  periodic  stomach  contractions. 

A  spontaneous  secretion  of  the  gastric  juice  was  noted  in  high  accelerations  in 
dogs  with  a  Basov  stomach  fistula.  Disturbance  of  the  para -sympa the  tic  innerva¬ 
tion  in  a  dog  with  an  isolated  Heidenhain  stomach  pouch  resulted  in  the  absence 
of  spontaneous  gastric  secretion.  However,  a  prolonged  inhibition  of  gastric 
secretion  was  noted  in  these  conditions.  It  is  assumed  that  the  changes  described 
above  are  connected  with  the  changes  in  the  nervous  system  particularly  in  its 
parasympathetic  and  sympathetic  portions. 
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Suvorov,  P.  M.  1959  "EFFECT  OF  ANGULAR  ACCELERATION  ON  THE  SECRETORY  AND 
MOTOR  ACTIVITY  OF  THE  HUMAN  STOMACH. 

A.M.A.  Proceedings  .  April  1959 


Abstract;  Five  pei^ 
accelerations  and 
there  was  complete 
of  increased  secre 
Upon  repeated  stiim^ 
took  place.  The  pe 


sons  were  subjected  to  radial  accelerations.  During 
^or  ten  to  thirty  minutes  after  their  discontinuance 
absense  of  gastric  secretion  followed  by  a  period 
ion  (about  three  times  more  than  under  normal  conditions), 
lation,  only  insignificant  normalization  of  these  changes 
iodic  contractions  of  the  stomach  remained  unchanged. 
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Suvorov,  P.  M. ,  & 


|M.  G.  Papkov  1960  (CENTRIFUGE  TESTS  ON  FLYING  PERSONNEL 
WITH  FUNCTIONAL  CNS  DISTURBANCES.)  Voyenr.o  -medics inskiy  zhurnal 
1960  (8);73-76, 


ABSTRACT:  A  study 
with  functional  CN 
acceleration  the 
The  use  of  the  ceti 
g'ation  of  the  abii 
hence  their  more 


of  the  effect  of  radial  acceleration  on  personnel 
S  disturbances,  but  fit  for  flying  duty.  During 
ormal  regulation  of  the  cardio-vascular  system  is  impaired, 
trifuge  in  aviation  medicine  allows  more  direct  investi- 
ity  of  personnel  to  withstand  radial  acceleration  and 
ccurate  medical  assessment.  (CARI) 
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Suvorov,  P.M.  and  M.G.  Papkov  1960  THE  VALUE  FOR  MEDICAL  EXPERTISE 

OF  EXAMINING  FLIGHT  PERSONNEL  WITH  FUNCTIONAL  DISTURBANCES  OF  THE  NERVOUS 
SYSTEM  IN  A  CENTRIFUGE.  Military  Medical  Journal  (8); 117-122. 

JPRS  #7609,  August  1960 


Surosky,  A.  E.,  D.  A.  Hill,  &  J.  S.  di  Rende  1959  GRAVITY-ZERO  GRAVITY  --- 
ENVIRONMENTAL  CONTINUUM.  In  1959  Proceedings  of  the  Institute  of  Environ¬ 
mental  Sciences,  Annual  Technical  Meeting,  April  22-24,  1959.  La  Salle  Hotel, 
Chicago,  Illinois  (Institute  of  Environmental  Sciences,  Mt .  Prospect,  Ill.) 
pp.  189-192 


ABSTRACT:  Gravity,  a  universal  environment,  is  rapidly  assuming  a  critical  role 

as  an  environmental  parameter.  Its  decrease  with  increasing  altitude  and  its 
rapid  effective  variation  from  zero  to  several  g's  leads  to  some  unusual  design 
problems.  This  paper  conjectures  on  the  nature  of  gravity  and  future  utilization 
of  its  gradient.  The  effects  of  the  gravity-zero  gravity  continuum  on  men  and 
equipment  are  discussed.  Some  thoughts  are  presented  concerning  the  "gravity" 
environment  in  the  test  laboratory.  (AUTHOR) 


5,029 

Suzuki,  J.,  &  G.  Totsuka  1960  POSTROTATORY  NYSTAGMUS:  MODIFICATIONS  OBSERVED 
IN  EXPERIMENTS  WITH  REPEATED  ROTATORY  STIMULATION.  Acta  oto- larvneo 1 . 
51:570-578 
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Suzuki,  J.  I.,  &  A.  Komatsuzaki  1962  CLINICAL  APPLICATION  OF  OPTOKINETIC 
NYSTAGMUS:  OPTOKINETIC  PATTERN  TEST.  Acta  otc- laryngologica  (Stockholm) 
5A(l):49-55,  Jan.  1962 

..BSTRACT:  Optokinetic  nystagmus  was  provoked  by  constant  acceleration  followed 
by  constant  deceleration  of  an  electrically  controlled  rotating  drum.  Nystagmus 
thus  induced  was  recordei’  on  a  chart  fed  at  the  speed  of  0.1  cm. /sec.  Two-channel 
electronystagmography  was  with  time  constants  of  6  seconds  and  0.015  seconds 

in  order  to  approximate  the  former  to  eye  deviation  and  the  latter  to  eye  speed. 
Eye  speed  of  the  s Ljw-phase- induced  nystagmus  in  normals  Increases  and  decreases 
in  close  approximation  to  the  angular  speed  of  the  drum.  The  patterns  obtained 
were  denominated  "optokinetic  pattern"  (OKP) ,  and  the  procedure  "OKP  test". 

OKP  was  modified  by  a  weak  spontaneous  vestibular  nystagmus  in  proportion  to  its 
degree.  When  optokinetic  stimulation  was  applied  to  spontaneous  nystagmus  of 
ocular  or  central  origin,  OKP  appeared  to  show  characteristic  patterns  according 
to  causative  lesions.  An  analysis  of  these  patterns,  therefore,  is  expected  to 
contribute  to  differentiation  and  identification  of  spontaneous  nystagmus. 

(AUTHOR) 
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Swearingen,  J.J.  1950  PROTECTI(»  OF  PASSENGERS  AND  AIR  CREW  FROM  AIR 
BLAST  EFFECTS  OF  EXPLOSIVE  DECOMPRESSION. 

(Civil  Aeromedical  Research  Institute,  Federal  Aviation  Agency, 

Oklahoma  City,  Oklahoma)  Project  No.  50-516,  CARI  Report  No.  1, 

Aug.  1950. 

ABSTRACT:  Sudden  loss  of  pressure  as  the  result  of  structural  failure  in 
pressurized  aircraft  results  in  the  immediate  exposure  of  personnel  to  two 
major  stresses:  wind  blast  and  lack  of  oxygen.  The  Civil  Aviation  Medical 
Reseach  Laboratories  have  recently  studied  the  effects  of  the  air  blast  of 
explosive  decompression  on  "passengers"  seated  at  various  distances  from 
windows  of  the  same  dimensions  as  those  found  in  some  current  transport 
aircraft.  The  first  method  of  protection  considered  is  location  of  the  seats 
beyond  the  boundaries  of  the  danger  area.  The  second  is  application  of 
the  simple  principle  of  increasing  the  time  of  pressure  equalization. 
Application  of  this  latter  principle  appears  to  be  practical,  need  not 
interfere  with  vision,  and  will  not  cause  uneasiness  since  passengers  will 
not  be  aware  of  its  use. 
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Swearingen,  J.J.  &  D.J.  Morrow  1956  MOTIONS  OF  THE  HEAD  AND  TRUNK 
ALLOWED  BY  SAFETY  BELT  RESTRAINT  DURLNG  IMPACT. 

(Civil  Aeronautics  Medical  Research  Laboratory,  Federal  Aviation  Agency, 
Oklahoma  City,  Okla)  Project.  No.  53-204.  June  1956. 


ABSTRACT:  This  study  was  conducted  to  record  and  describe  the  actual  path  of 
motion  of  the  head  and  trunk  as  it  is  propelled  forward  or  to  the  side  over 
a  safety  belt  in  a  crash.  Records  of  these  orbits  of  motion  for  one  hundred 
Dale  subjects  are  presented  in  the  three  figures  immediately  following: 

Because  of  the  low  forces  (about  1  g)  used  to  displace  the  body  in  this  study, 
the  measurements  presented  here  must  be  considered  as  minimal  protective 
distances.  In  the  crash  situation  two  factors  will  certainly  act  to  permit 
greater  movements  of  the  body.  These  are  :  (a)  the  greater  forces  involved 
in  crashes,  and  (b)  the  practice  of  passengers  wearing  their  lap  safety  belt 
mors  loosely  than  the  standard  maintained  for  these  tests.  In  this  connection 
laboratory  tests  were  conducted,  and  even  under  the  1  g  forward  loading,  it 
was  demonstrated  that  the  soft  tissues  of  the  abdomen  are  compressed  until 

the  safety  belt  is  virtually  a  straight  line  across  the  iliac  crest  of 
the  pelvis.  Hence  the  forward  displacement  of  the  body  will  be  increased 
one  inch  for  every  two  inches  of  safety  belt  not  pulled  through  the  buckle. 
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Swearingen,  J.J.,  E.B.  McFadden ,  J.D.  Garner,  &  J.C.  BleChrow  1960  HUMAN 

VOLUNTARY  TOLERANCE  TO  VERTICAL  IMPACT.  (Paper,  31st  Annual  Meeting  of  the 
Aerospace  Medical  Association,  Americana  Hotel,  Bal  Harbour,  Miami  Beach, 
Fla.,  May  9-11,  1960).  Aerospace  Med.  31( 12): 989-998 


ABSTRACT:  Results  of  several  facets  of  testing  of  human  tolerance  to  vertical 
impact  forces  in  standing  and  sitting  positions  are  presented.  Tentative 
strength  of  the  legs  at  various  knee  angles  was  determined  in  Che  standing 
position  by  static  and  dynamic  tests.  In  addition  x-ray  studies  of  bone  deforma¬ 
tion  during  static  loading  were  made. 
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Swearingen,  J.J.,  E.B.  McFadden,  J.D.  Garner,  J.G.  Blethrow  and  W.  Reed  1960 
PROTECTION  OF  SHIPBOARD  PERSONNEL  AGAINST  THE  EFFECTS  OF  SEVERE  SHORT-  ' 
LIVED  UPWARD  FORCES  RESULTING  FROM  UNDERWATER  EXPLOSIONS.  , 

(Federal  Aviation  Agency,  Civil  Aeromedical  Research  Inst.,  Oklahoma 
City,  Okla)  Contr.  NA~onr-104-5i ,  Jan.  1960 


ABSTRACT:  Human  voluntary  tolerances  to  vertical  impact  were  determined  while 
standing  with  knees  locked,  standing  with  knees  bending,  squatting,  and  seated 
in  a  rigid  chair.  Various  energy-dissipating  materials  and  devices  were  eval¬ 
uated  for  protection  against  vertical  impact. 
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Swearingen.  J.  J.  &  E.  B.  McFadden  1960  STUDIES  OF  AIR  LO.'.DS  ON  MAN. 

(Civil  Aeromedical  Research  Institute,  Federal  Aviation  Agency, 
Oklahoma  City,  Oklahoma)  CARI  Report  63-9,  See  also  Human  Factors. 
2(2):84-91.  May  1960. 

ABSTRACT:  Data  obtained  in  three  different  studies  related  to  measurement 

of  forces  on  the  body  due  to  air  movement  are  summarized.  The  effects  of 
short  duration  blast  forces  on  personnel  seated  or  standing  at  various 
distances  from  openings  during  pressure  loss,  blast  forces  necessary  to 
disorient  the  body  from  numerous  positions,  effects  of  clothing  on  the 
drag  forces,  and  measurements  of  forces  and  moments  on  the  body  during  wind 
tunnel  tests  are  discqssed  and  compared. 
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Swearingen,  J.  J.  &  E.  B,  McFadden  1960  STUDIES  OF  AIR  LOADS  ON  MAN. 

Human  Factors.  2(2);84-91,  May  1960 

See  Also  Civil  Aeromedical  Research  Institute,  Federal  Aviation  Agency, 
Oklahoma  City,  Oklahoma.  CARI  Report  63-9 

ABSTRACT:  Data  obtained  in  three  different  studies  related  to  measurement 
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of  forces  on  the  body  due  to  air  movenent  are  summarized.  The  effects  of 
short  duration  blast  forces  on  personnel  seated  or  standing  at  various 
distances  from  openings  during  pressure  loss,  blast  forces  necessary  to 
disorient  the  body  from  numerous  positions,  effects  of  clothing  on  the  drag 
forces,  and  measurements  of  forces  and  moments  on  the  body  during  wind  tunnel 
tests  are  discussed  and  compared. 


5,037 

Swearingen,  J.  J.,  E.  B.  McFadden,  J.  D.  Garner,  and  J.  G.  Blethrow  1960 
DETERMINATION  OF  HUMAN  TOLERANCE  TO  VERTICAL  IMPACT  FORCES  (,FAA, 
Oklahoma  City,  Oklahoma  Contract  NAonr  25*58,  Task  No.  NR  102-074. 

ABSTRACT;  Relative  strength  of  the  legs  at  various  knee  angles  was 
determined  in  the  standing  position  by  three  different  test  procedures. 
Man's  weakest  knee  angle  was  found  to  be  60°. 

X-ray  studies  of  the  legs  and  feet  during  vertical  loading  failed  to  reveal 
any  bending  of  the  femur  or  tibia  or  compression  of  cartilage.*?  in  the  knee 
or  ankle.  There  was  a  slight  lateral  bending  of  the  fibula  and  the  tarsal 
and  metatarsal  bones  were  displaced  downward. 

Human  voluntary  tolerances  to  vertical  impact  were  determined  while  (1) 
standing  with  knees  stiff,  (2)  standing  with  knees  bending,  (3)  squatting, 
and  (4)  seated  in  a  rigid  chair.  In  addition,  various  energy-absorbing 
materials  and  devices  were  evaluated  for  protection  against  vertical 
impact.  These  tolerances  and  evaluations  are  being  summarized. 
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Swearingen,  J.J.  &  R.G.  Snyder  1961  HUMAN  TOLERANCE  TO  VERTICAL  IMPACT. 

(Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Material  Center,  Philadelphia,  Pa.,  June  14-15,  1961) 


ABSTRACT:  The  results  of  several  studies  concerned  with  the  voluntary  physio¬ 
logical  tolerance  limits  and  transmission  of  impact  forces  parallel  to  the 
body's  logitudinal  axis  (caudal-cranial)  are  presented.  Over  500  tests  of  13 
male  subjects  were  conducted  utilizing  an  instrumented  drop  test  apparatus. 
Impact  forces  at  the  foot  and  seat  level  and  attenuation  at  shoulder  level  was 
measured  for  each  subject.  Results  of  the  seated  impacts  showed  that  subjects 
seated  on  a  rigid  chair  seat  reached  voluntary  tolerance  (complaints  of  severe 
pains  in  chest,  head,  abdomen,  and  Icmbar  spinal  areas)  when  the  shoulder  accel 
erometer  reached  10-12  G  at  over  600  G/sec.  with  mean  initial  impact  loads  of 
95  G  (.0075  sec,  19,000  g/sec  jolt).  Various  materials  and  methods  including 
Styrofoam,  polyvinyl  chloride,  undrawn  nylon,  horsehair  and  rubber,  hydraulic 
bleed  pistons,  and  Stafoam  were  studied  in  an  attempt  to  increase  the  decelera¬ 
tion  time  and  subjects  tolerance.  Of  these,  Stafoam  indicated  most  promise  as 
a  significant  damping  agent.  Standing  impact  tolerance  was  studied  with  knees 
locked  stiffly  tnd  with  knees  flexed.  Attemjits  to  determine  static  leg  loading 
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through  double  exposure  x-rays  was  essentially  negative.  Strength  of  the  legs 
at  various  knee  angles  in  both  static  and  dynamic  tests,  and  human  tolerance 
to  impact  in  the  squatting  position  were  also  investigated.  Brief  discussion 
of  more  recent  vertical  deceleration  research  activities  at  CARl  are  noted. 


5,039 

Swearingen,  J.  J.  1962  DETERMINATION  OF  CENTERS  OF  GRAVITY  OF  MAN. 

(FAA,  Civil  Aeromedical  Research  Institute,  Oklahoma  City,  Okla.) 
62 -lA  August  1962. 


5,040 

Swearingen,  J.  J.,  A.  H.  Hasbrook,  R.  G.  Snyder,  &  E.  3.  McFadden  1962  KIXE- 
>UTIC  BEILWIOR  OF  THE  HirAN  i'ODY  DURIX’G  DECELER,'.! ION  .  Reprint  Aerospace 
Medicine  33:  188-197,  Feb.  1^62 

See  also  (Civil  Aeromedical  Rescaren  In-stitute,  Federal  Aviation  Agency, 
Oklahoma  City,  Oklahoma)  Rept .  62-13,  ASTIA  AD-233  93d;  June  1962 

.‘.BSTRACT;  The  geometry  of  motion  of  the  head,  trunk  and  appendages  was  estab¬ 
lished  for  one  hundred  male  subjects  restrained  by  a  safety  belt  during  forward 
and  side  dynamic  loadings.  Lethal  3truc*’iros  of  present  aircraft  seating  and 
cockpit  arrangements  are  revealed  by  correlating  crash  injuries  with  these  kine¬ 
matic  data.  In  addition  an  analysis  of  the  forces  created  by  body  kinematics  dur¬ 
ing  forward  deceleration  sheds  new  light  on  seat  anchorage  problems.  (AUTHOR) 


5,041 

Sweeney,  H.  M. ,  &  H.  S.  Mayerson  1937  EFFECT  OF  POSTURE  ON  CARDIAC  OUTPUT. 
Amer.  J.  Physiol,  120:329-335 


5,042 

Sweeney,  H.M.  and  E.J.  Baldes  1946  INVEST IGATIO;,’  OF  HUMV;  TOLERA.NCE 

DURING  HIGH  LINEAR  DECELERATION  -  A  STUDY  OF  HUI'A:.  TOLERjU.CE  TO  FORCES 
DEVEIXIPED  IN  AIRCR.\FT  CRASHES.  Special  C/uM  Report,  14  June  1946 


5,043 

Sweeney,  H.M.  1948  PRI.NCIPLES  OF  P.ROTECTION  AGAINST  EFFECTS  OF 
NTCATIVE  G.  Federation  Proc . .  7.121 

ABSTRACT:  A  colored  motion  picture  was  made  to  show  methods  of  protecting  egainst 
the  effects  of  negative  acceleration.  The  development  of  hemorrhage  ..nd  petechiae 
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in  the  sinuses  and  conjunccivae  is  shown  in  inan  and  animals.  Motion  pictures  of 
the  blood  vessels  o£  the  brain  of  a  monkey  with  a  lutite  calvarium  under  g  show 
that  within  the  closed  box  of  the  skull  fluid  counter-pressure  protects  against 
blood  vessel  ruptures.  The  technique  of  radial  arterial  and  frontal  vein  canulla- 
tion  using  an  Ungar  type  double  needle  is  demonstrated  together  with  the  use  of  a 
Gaucr-Wetterer  inductance  pressure  gauge  for  measurement  of  venous  and  arterial- 
pressure  in  man  while  undergoing  negative  acceleration.  This  film  shown  pictures 
of  humans  undergoing  abrupt  accelerations  demonstrating  the  greater  tolerance 
achieved  by  shortening  the  period  of  application  of  g  The  principle  of  protection 
afforded  by  inclination  of  the  long  axis  of  the  body  to  the  direction  of  the  g-forc 
is  demonstrated. 


5,04A 

Sweeney.  H.  M.  19A9  ,  CENTRIFL’GE  I.\’  OPERATION  AT  AERO  MEDICAL  LABORA¬ 

TORY  TO  DETERMINE  "G*’  TOLERANCES.  Technical  Data  Digest  pp .  15-24, 

1  April  1949 

ABSTRACT:  High-speed  postwar  aircraft  have  intensified  the  problem  of  deter¬ 

mining  exactly  how  many  g's  a  pilot  can  tolerate  in  an  average  turn  lasting 
from  10  to  15  seconds.  The  Air  Materiel  Command's  Aero  Medical  Laboratory 
uses  a  human  centrifuge,  which  simulates  the  flight  of  a  fast  plane  in  a 
turn,  to  find  out  if  anti-g  suits,  either  presently  used  or  proposed,  are 
capable  of  protecting  an  airman  from  blackout  and  subsequent  unconsciousness. 
(DACO) 


5,045 

Sweeney,  H.  M.  1951  HUMAN  DECELERATOR 

J.  Avia.  Med.  22(1 ): 39-41 ; ,49 .  Feb.  1951 

ABSTRACT:  A  device  for  controlled  linear  deceleration  has  been  developed, 
with  which  the  three  important  factors  of  acceleration,  magnitude,  rate  of 
change  and  duration,  can  be  independently  varied  through  a  known  reproducible 
range,  permitting  a  quantitative  application  of  all  combinations  of  factors 
for  the  evaluation  of  the  effect  of  each  factor. 
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Swann,  H.  G.  1944  PHYSIOLOGICAL  EFFECTS  OF  HIGH  NTGATIVE  r.ASK  PRESSURES 

- '  during  A  SIMULATED  FREE  FALL  .(U.S.  Army  Air  for  ce  ,"  Air  Mater  le  l 

Coanand.  Wright  Field,  Ohio)  TSEAL-3-696-68 ,  Report  #1,  Nov.  1944. 
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Swann,  H.  G.  1945  PHYSIOLOGICAL  EFFECTS  OF  HIGH  NEGATIVE  MASK  PRESSURES 
DURING  A  SIMULATED  FREE  FALL.  (U.  S.  Aray  Airforce.  Air  Materiel 
Command,  Wright  Field,  Ohio)  TSEAL  3-696-38A,  Report  #2,  March  194^. 


5,048 

Sweeney,  R'  1957  STUDIES  PROBE  MAN'S  FUNCTION  IN  SPACE. 
Aviation  Week,  67(26) :45-47 ,49 .  Dee.  30,  1957 


ABSTRACT:  Research  activities  arc  described  on  problems  of  n.an  s  existence 

and  function  during  space  flight  as  carried  out  by  three  Southern  Cal  ifornia 
contractors:  North  American  Aviation,  C«nvair,.and  the  Douglas  Aircraft 

Compaqy.  These  studies,  taking  place  before  manned  space  flight  is  attempted, 
range  proposals  (as  in  the  case  for'  North  American)  to  a  service  for 

specific  investigations  to  company-under -writ ten  general  thinking  efforts, 
Convair  projects  described  include  investigations  of  (l)human  tolerance  to 
complex  and  transverse  accelerations;  (2)  human  tolerance  to  combined 
environmental  stresses  in  today's  high-performance  aircraft;  (3)  criteria 
concerning  selection  and  training  of  bio-satellite  crews;  (4)  calculations  on 
a  nvinned  nuc lear-propcl led  space  vehicle;  and  (5)  human  factors  in  design  of 
-inimum  capability  required  for  a  manned  orbital  vehicle.  Douglas  Aircraft 
Co.  work  has  been  categorized  into  three  phases:  supersonic  at  altitudes  up 
to  100,000  ft.;  hypersonic,  over  Mach  5,  flight  at  altitudes  up  to  one  million 
feet;  and  pure  space  flight. 


5,049 

Sweeney,  Richard  1958  SPACE  MONOPOLIZES  CONTROL  STUDY 
Avia tion  Week  68; 34-35,  Feb.  10,  1958 

AB.'^TRACT:  It  was  indicated  at  a  LTAF  Control-Display  Integration  Symposium 

in  early  February  chat  space  flight  technology  s';udy  proposals  would  be  along 
the  following  lines:  reference  and  coordinate  systems;  acceleration  control; 
and  flight  path  reference. 
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Sweeney,  Richard  1958  PILOT  OUTLINES  ORBITAL  TEST  PROGRAM 
Aviat.  Wk.  68:51-52,  April  28,  1958 


ABSTRACT:  Sunt.iary  of  a  paper  by  A.W.  Blackburn  in  which  is  outlined  a  four- 

phase  program  for  flight  testing  an  operational  vehicle  system  proposed  to 
place  a  man  ed  aircraft  in  orbit.  Design  and  performance  parameters  are  taken 
from  vonBraun's  Mars  project  and  scaled  down. 
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Sweeney,  R.  1959  CENTRIFUGE  CHECKS  ORBITAL  PILOT  STRESSES. 
Aviation  Week  70(23) : 52-53 ,  55,  59.  8  June  1959 


5,052 

Sweeney,  R.  1959  CENTRIFUGE  TESTS  PILOT  RE-ENTRY  CONTROL  Avlat,  Week  71:89, 
July  6,  1959 


5,053 

iiweitzcr,  Dorothy  I.  1960  ASTRONAUTICS  INFORMATION.  BIOLOGICAL  AND  ARTIFICIAL 
INTELLIGENCE 

(Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena)  Dec.  1960,  Literature 
search  no.  254,  Contract  NASw-6  ASTLA  AD  251  506 
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1961  ASTRONAUTICS  INFORMATION.  BIOLOGICAL  AND  ARTIFICIAL 


Sweitzer,  Dorothy  I, 

INTELLIGENCE  ,  i 

(Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena)  May  ^ 

Literature  search  no.  254,  AD  251  506,  Contract  NASw-6  ASTIA  AD  262 
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Switzer,  R.E.  1951  FINAL  REPORT- -PHYSIOLCSICAL,  BIOCHEMICAL  AND 
ANATOMICAL  EFFECTS  OF  ACCELERATION  ON  THE  BODY  RELATIVE  TO  PILOT 
POSITION  IN  HIGH-SPEED  AIRCRAFT.  (A  reprint  of  USN  project  by 
the  University  of  Southern  California).  Pub.  no.  M  35-51,  10  July  1951. 


5,056 

Syrotynin,  M.  M.  1961  COSMIC  MEDICINE  AND  ITS  TASKS  (Kosmichna 
Medytsyna  ta  Yiyi  Zavdannya) 

Trans,  of  Fiziologlchnw  Zhumal  (USSR)  7(1):  3-8,  1961. 

(Joint  Publications  Research  Service,  New  York,  N.  Y.) 

June  14,  1961  JPRS;  9418 
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Taborelli,  R.  V.,  I.  G.  Bowen.  &  E.  R.  Fletcher  1959  TEWIARY  EFFECTS  OF 

BLAST- -DISPLACEMENT  (OPERATION  PLUMBEOB) .  (U.  S,  Civil  Effects  Test  Group) 

Report  WT-1A69;  Project  33.3;  22  May  1959 

A".STRACT:  The  objective  of  Project  32.3  was  to  determine  the  velocity-time  and 
distance-time  histories  of  anthropomorphic  dummies  and  equivalent  spheres  (ideal- 
;zed  models  having  an  acceleration  coe f f ic ient  CV  equal  to  that  of  the  dummy) 
displaced  by  blast  winds.  The  dummies  and  spheres  were  located  at  stations  within 
: jgions  of  about  5  and  7  psi  overpressures. 

.  le  technique  used  for  recording  the  movement  of  these  objects  was  phototriangula- 
lon.  Analysis  of  the  films  obtained  gave  the  velocity  and  distance  in  the  case 
f  one  shot.  In  a  second  shot  the  field  of  view  was  obscured  by  smoke  (perhaps 
•  St  too)  before  any  mot  ion  could  be  recorded  by  the  cameras. 

lP.  one  phase  of  the  experiment,  equivalent  spheres  were  caught  in  flight  at  near 
.n'edicted  cu.(ximum  velocity  by  missile  traps.  The  depth  of  sphere  penetration  in 
:.ie  ca!  brated  capture  medium  was  then  used  to  compute  the  sphere  velocity. 
(/dJThO..) 


5.058 


Tabus.so,  L.,  &  R.  Mainard  1956  LES  EFFETS  DE  LA  VITESSE  ET  DES  ACCELERATIONS 
SINI  LE  SYSTEM  CARDIOVASCULAIRE  .  {THE  EFFECTS  OF  SPEED  AND  ACCELERATIONS  ON 
TilZ  CARDIOVASCULAR  SYSTEM.)  La  sante  de  I'hotnme  (Lyon)  92:5*7,  Jan. -Feb., 
1956 


ABSTRACT:  The  effects  of  high  speed  and  accelerations  on  the  cardiovascular 
'yste;.  as  shown  by  research  and  actual  supersonic  flight  are  briefly  outlined. 
Changes  have  been  observed  in  the  electrocardiogram,  arterial  pressure,  cardiac 
rhythm,  and  vasomotric i ty .  It  is  concluded  that  supersonic  flight  is  dangerous 
for  the  cardiovascular  system,  and  may  cause  ischemic  hypoxia  which  will  eventually 
lead  to  anoxemic  hypoxia. 
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Tabuase,  L. ,  R.  P.  Oelahaye  &  R.  Pannier  1962  [APROPOS  OF  EJECTION  FROM  AM 
AIRPLANE  AT  SUPERSONIC  SPEED j 

Rev.  Med.  Aero  (Paria)  2:53-57,  Nov. -Dec.  1962  (France) 
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Tadokoro,  Y.  1943  EFFECTS  OF  ACCELERATION  Mi  THE  CARDIAC  FUNCTION  IN  HUMAN 
SUBJECTS.  II.  ON  THE  ELECTROCARDIOGRAPH  AND  APICAL  ELECTROKYMOGRAPH, 
Kokutgaku.  1(1); 71,  Oct.  1943. 

ABSTRACT:  Ten  healthy  tnales  were  subjected  to  4  positive  G  for  10  seconds. 
Electrocardiogram  from  chest  lead  and  apical  electrokymography  was  examined 
using  carbon  microphone.  In  EKG,  the  delayed  intraventricular  conduction, 

R  wave  lowered,  disapp>earance  of  T  wave  was  noticed.  Apical  kymography  showed 
diminished  shape  in  aortic  wave  and  tension  wave. 


5,061 

Tait,  J.  and  W.J.  McNally  1934  SOME  FEATURES  OF  THE  ACTION  OF  THE 
UTRICULAR  MACUIAE  (AND  OF  THE  ASSOCUTED  ACTION  OF  THE  SEMICIRCULAR 
CANALS)  OF  THE  FROG.  Philos.  Trans.  Roy.  Soc.  B.  224(513) :241-286 
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Takahasht,  J.  1944  THE  EFFECTS  OF  ACCELERATION  ON  THE  HUMAN  BODY. 
Kokuigaku .  2(1,2);158,  Aug.  1944. 


ABSTRACT  i 

1)  Comparison  of  appearance  of  blackout  between  while  normal  breathing 
and  Valsalva  maneuver  under  positive  G  stress  was  studied. 

2)  Changes  of  pulse  rate  under  positive  and  transverst  G  stress  were 


recorded. 

3)  Neurological  study  during  and  after  G  stress  were  done. 
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TakahashL.  J.  &  K.  Tanitnura  1944  EFFECT  OF  CEOTRIFUGAL  ACCELERATION  ON  THE 
i:;TERNAL  ORGANS  IN  HUMAN  SUBJECTS. 

Kokuigaku ,  2(1,^): 160,  Aug.  1944. 

ABSTRACT:  Under  the  stress  of  positive  4  G  with  normal  breathing,  cardiac  sil¬ 
houette  markedly  decreased  in  transverse  and  longitudinal  diameter  and  cardiac 
area,  but  vertical  diameter  decreased  a  little.  The  heart  axis  approached  to 
the  vertical  from  horizontal.  During  maximal  expiration  under  the  same  G  stress, 
transverse  and  longitudinal  diameters  show  little  changes  and  cardiac  areA 
decreases  slightly.  The  main  axis  of  heart  approaches  the  horizontal. 
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Talbot,  J.M.  1958  UNEXPLAINED  AIRCRAFT  ACCIDENTS  IN  THE  U.S.  AIR  FORCES  IN 
EUROPE.  J.  Aviation  Nod.  29(2 ) : 1 11- 1 16 . 


AllSTRi\CT ;  The  following  points  deserve  emphasis.  The  reported  experiences 
of  US/J'E  flyers  show  convincingly  that  hypoxia  and  spatial  disorientation  and, 
to  a  lesser  extent,  decompression  sickness,  are  continuing  threats  to  flight 
safety  and  crew  effectiveness..  Tnore  is  a  serious  and  compelling  requirement 
to  improve  the  logistics  and  maintenance  of  personal  protective  flying  equipment. 
The  reported  US/^FE  experiences  firmly  support  present  policy  that  requires 
tiiorough  refresher  training  of  jot  aircrew  personnel  in  flight  physiology  and 
protective  equipn.ent  every  18  months.  In  the  USAFE  experience  may  be  found  ample 
justification  for  both  fundamental  and  applied  research  for  a  better  understand¬ 
ing  of  human  performance  capabilities  and  limitations,  and  for  improving  the 
design  and  reliability  of  the  equipment  that  is  essential  to  flying  safety  and 
aircrew  effectiveness. 
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Tantzen,  R.G.  1959  DATA  REDUCTION  REPORT  OF  SPACE -TIME  SLED  DATA  (Air  Force 
Missile  Development  Center,  Holloman  Air  Force  Case,  N.  Mex.)  Mlsc.  rept, 
no.  59-2-21,  proj ,  no.  5201,  29  July  1959,  ASTIA  AD-222  590 

.M.STRACT:  This  paper  is  the  data  reduction  of  the  space-time  system  for  a 
,.uirticular  sled  run  on  the  Hollom.an  Track. 

It  contains  a  listing  of  the  recorded  times  the  sled  passed  interrupters 
placed  at  13-foot  intervals  along  the  track.  These  raw  times  are  smoothed 
by  a  least  squares  process.  Velocities  and  accelerations  are  computed  and 
listed  at  13-foot  inter-zals.  Explanations  of  computation  procedures  and 
confidence  limits  are  given.  Graphs  of  velocity  and  acceleration  are  included. 


S,065 


-  1,536 


Tantzen,  R.G.,  W.C.  Crehl  1961  MASTER  FILE  OP  DATA  OF  THE  HOLLOM^N  TRACK 
(Air  Force  Missile  Development  Center,  Holloman  AFB,  New  Mexico) 

TR-61-10,  April,  1961.  ASTIA  AD  255  757. 

ABSTRACT:  This  master  file  serves  as  a  basis  for  computing  data  In  any  desired 
coordinated  system.  In  addition  to  the  survey  data  printed  In  this  report,  the 
Information  is  available  on  IBM  cards,  on  Remington  Rand  magnetic  tape  (Uniservo) 
and  on  I£M  magnetic  tape  (704). 


5,066 

Tate,  K.A.  1951  PERFORMANCE  AND  STRUCTURAL  INTEGRITY  TEST  OF  TYPE  HG  MK-1 

CATAPULT  (Naval  Aircraft  Factory,  Philadelphia,  Pa.)  24  July  1951;  Kept,  no. 
M-5039,  ASTIA  AD- 102  384 

ABSTRACT  The  object  of  the  teats  was  to  prove  the  integrity  and  determine  the 
performance  characteristics  of  the  subject  catapult.  The  tests  were  also  con¬ 
ducted  to  obtain  the  characteristics  of  the  MK-4  Arresting  Gear  for  operation 
under  conditions  required  for  use  with  the  HG-MK-1  Catapult,  The  HG-MK-1  cata¬ 
pult  performance  Is  shown.  Characteristics  of  acceleration  and  oil  back  pressure 
for  ten  consecutive  launchings  at  various  "G"  values  requested  by  another  agency 
a: a  also  shown.  Sample  acceleration  histories  of  2300  and  3020  pound  deadloads 
are  shown.  The  acceleration  curves  obtained  vary  from  a  pure  trapezoidal  form 
due  to  the  presence  of  vibratory  peaks  particularly  during  the  first  portion  of 
the  nm.  Arrestatioo  will  Impose  a  minimum  deceleration  of  2.5  G’s  on  the  load. 


5,067 

Tatum,  A.L.  1949  MOTION  SICKNESS. 
Wisconsin  M.  J. .  48:  930 
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Taub,  J.,  et  al.  1954  CRASH  INJURY . STUDY .  KLM  ROYAL  DUTCH  AIRLINES  CON- 
VAIR  240  ACCIDENT  AT  SCHIPHOL  AIRPORT  ON  MAY  25,  1953. 

(KLH-Royal  Dutch  Airlines  and  Dutch  Dept.  Aviation  (RLVD) ;  July  1954) 
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V.  Tavel,  F.  1947  THE  IMPORTANCB  OF  THE  TM  FACTOR  FOR  DISTURBANCES  DUE 
TO  ACCELERATION  DURING  MILITARY  FLIGHT.  Schwe Lzerlsche  Mediztnische 
Wochenschrift  77(22/23): 611-614 


ABSTRACT:  It  was  pointed  out  that  the  time  factor  is  of  practical  importance 

tor  the  development  of  disturbances,  particularly  unconsciousness  during  flights 
related  with  high  accelerations  acting  on  the  pilot.  For  better  understanding 
of  this  factor  in  prevention  and  causality  of  flight  accidents  and  for  indoctri¬ 
nation  a  handy  chart  was  developed  and  described.  The  datas  were  gathered  from 
observations  in  several  test  flights  during  short  and  long  acting  accelerations 
and  from  some  indications  in  the  literature.  The  possible  causes  of  some  dis¬ 
turbances  and  their  relations  to  anoxia  are  discussed.  (AUTHOR) 
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luylor,  D.,  &  S.R.  Harris  1957  A  VISUALIZATION  STUDY  OF  WIND  BLAST 
EFFECTS  ON  FLIGHT  CLOTHING  AND  PERSONAL  GEAR  (U)  (Arnold  Engineering 
Development  Ctr. ,  Arnold  Air  Force  Station,  Tenn.)  AEDC-TR-57-13 , 
Aug.  1957.  ASTIA  AD  135  335 
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Taylor,  E.J.,  R.F.  Chandler,  L.W.  Rhein,  R.H,  Edwards  &  V.L.  Carter  1963 
THE  EFFECTS  OF  SEVERE  IMPACT  ON  BEARS 

Paper:  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler-Hilton 
Hotel,  Los  Angeles,  Calif.,  April  29-May  2,  1963 

ABSTRACT:  As  one  phase  of  the  NASA  Impact  studies,  a  series  of  high  level 
deceleration  test  were  performed  with  bears  on  the  Daisy  Deceleration  test 
facility.  A  series  of  11  tests  were  accomplished  at  impacts  as  high  as  92  g's 
and  velocities  as  high  as  68.5  ft/sec.  The  test  subject  was  oriented  in  the 
-G  (eyeballs  up),  +G  (eyeballs  left),  -u  (eyeballs  right),  and  right  and  left 
obfique  positions  (ey^oalls  up  and  right,  Eyeballs  up  and  left).  No  significant 
niological  effects  were  noted  in  any  runs  at  moderately  severe  levels  (35-30g); 
at  '92gG  ,  one  animal  died  after  a  marked  vagotonic  shock,  complicated  by  severe 
fractures,  visceral  lacerations  and  pulmonary  trauma. 


1,538 


-5,072 

Taylor,  E.  R.  1958  PHYSICAL  AND  PHYSIOLOGICAL  DATA  FOR  BIOASTRONAUTICS . 
(School  of  Aviation  Medicine,  Brooks  AFB,  Texas)  18  March  1958 


ABSTRACT:  The  purpose  of  this  publication  is  to  gather  together,  under  one 
cover,  useful  data  pertinent  to  space  flight,  both  physical  environments  of 
various  portions  of  space,  and  the  needs  and  limitations  of  the  human  organism. 
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Taylor,  E.  R.,  &  L.  W.  Rhein  1962  EFFECTS  OP  IMPACT  -  RELATIVE  BRADYCARDIA 

(Paper,  33rd  Annual  Meeting  of  the  Aerospace  Medical  Assoc.,  9-12  April  1962, 
Atlantic  City,  N.  J.) 


ABSTRACT:  While  awaiting  acceleration  and  impact,  the  heart  rate  tends  to 
increase  due  both  to  work  of  respiration  against  restraint  and  to  epinephrine. 
Immediately  after  impact,  there  is  a  slowing  of  the  rate  lasting  several  seconds, 
after  which  the  rate  returns  to  or  even  exceeds  the  pre-impact  rate.  This  rela¬ 
tive  bradycardia  has  been  shown  to  be  directly  related  to  phase  of  respiration  at 
impact;  if  at  full  inspiration,  the  effect  is  maximal.  The  effects  of  atropine 
are  shown.  The  relationship  to  blast  injury  is  discussed.  The  use  of  this  effect 
in  human  sled  testing  is  presented.  (J.  Aerospace  Medicine  33(3) :  355-356,  Mar.l96J2_) 
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Taylor,  Ellis  R.  &  Leroy  W.  Rhein  1962  THE  NATURE  OF  RE  BRIS1C<ESS 
(6571  St  Aeromedical  Research  ‘.ab.,  Holloman  Air  Force  Base,  New  Mexico) 
ARL-TDR-62-27  Project  7850;  Task  785001  Dec.  1962 

ABSTRACT:  An  accelerometer  sensor  was  used  in  the  testing  of  patellar  and  other 

deep  tendon  reflexes.  A  qualitative  difference  wasnoted  in  the  time-history 
and  wave  form  produced  by  patients  with  the  clinical  picture  of  increased 
briskness"  due  to  well-demonstrated  upper  motor  neuron  pathology.  The  "brisk" 
reflex  achieves  maximum  force  in  the  same  time  as  normal,  but  maintains  this 
force  at  approximately  the  same  level  for  .04  to  .10  seconds;  at  this  time 
damping  occurs  quickly.  In  contrast,  normal  subjects  exhibit  damping  instantan¬ 
eously  after  reaching  peak  acceleration.  Thus,  the  phenomenon  of  briskness 
is  a  prolongation  of  peak  acceleration,  hence  of  peak  force. 


r 

i 
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Taylor.  E.R.  1962  THROMBOCYTOPENIA  FOLCWING  ABRUPT  DECELERATION. 
A  PRELIMINARY  COMMUNICATION.  {657l8t  Aeromedical  Research  Lab., 
Holloman  Air  Force  Base,  N.  Mex.)  Rept .  No..  ARL  TDR  62*30, 
December  1962.  ASTIA  AD  293  880 


A3STRACT:  A  series  of  six  progressively  severe  abrupt  acceleration  tests 
was  conducted  on  seven  human  sled  subjects  in  the  forward -facing  position, 
with  the  final  two  impacts  on  each  subject  being  -20Gx  peak,  at  an  onset  rate 
of  800G/sec.  Thrombocyte  counts  made  before,  1  hour  after  and  24  hours  after 
impact  revealed  a  one-hour  post-impact  decrease  of  major  proportion,  with  full 
recovery  to  mean  pre-impact  thrombocyte  concentrations  by  24  hours  post-impact. 
An  elevation  of  pre-impact  (baseline)  thrombocyte  counts  occurred  after  the 
first  and  fifth  tests.  Various  mechanissis  for  this  effect  are  presented  and 
areas  of  potential  use  are  outlined.  (Author) 
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Taylor,  E.  R.,  L.  W.  Rhein,  &  J.  F.  Ferguson  1962  THE  EFFECT  OF  IMPACT  UPON 
TilE  PATELLAR  AND  OTHER  DEEP  TENDON  REFLEXES.  (6571st  Aeromedical  Research 
Lab.,  Holloman  AFB,  N.  Mex.)  Proj  .  7850;  ARL  TDR  62-18;  ASTIA  AD-284  461;, 
Aug.  1962 

A3STR,\CT;  Alterations  of  the  deep  tendon  reflexes  have  been  frequently  obeerved 
in  humans  after  impact.  A  series  of  experiments  was  conducted  to  study  reflexes  . 
in  humans  undergoing  a  15  seat  G  impact,  with  a  control  group  undergoing  a  5  seat 
G  impact.  Using  standard  clinical  examination  and  notation  techniques,  no  quanti¬ 
tative  differences  were  noted  between  the  experimental  and  control  groups.  In  the 
opinion  of  the  medical  examiners,  however,  a  slight  increase  in  'briskness'  was 
found  in  the  experimental  group  in  contrast  with  the  control  group.  Development 
of  a  reflex  sensor  suitable  for  sled  testing  is  necessary  for  further  work  in  this 
investigation.  (AUTHOR) 


5,077 

Taylor,  E.  R.,  L.  W.  Rhein,  &  G.  R.  Beers  1962  EFFECT  OF  ATROPINE  UPON  THE 

RELATIVE  BRADYCARDU  ASSOCIATED  WITH  IMPACT.  (6571st  Aeromedical  Research 
Lab.,  Holloman  AFB,  K.  Mex.)  Rept.  No.  ARL  TDR  62-13;  Proj.  7850;  ASTIA 
AD-282  884;  Aug.  1962 

ABSTRACT:  The  relative  bradycardia  immediately  following  in^sact  in  the  backward¬ 
facing  configuration  at  15  G's  is  demonstrated  to  be  abolished  completely  in 
humans  by  the  intramuscular  injection  of  1.6  milligrams  of  atropine  sulphate 
45  to  60  minutes  preceding  impact.  This  evidence  supports  the  hypothesis  previous 
ly  advanced  that  bradycardia  is  due  to  a  vagal  reflex  from  an  undetermined  sensor 
system  and  mediated  through  the  vagu.s  nerve  to  the  heart  .  (AUTHOR) 
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.1  r ,  E.R.  ,ir.>i  L.W  R},(  in  1962  A  >  ■}  . 

F-XPERIMENTATIij;;  CONTROL .  (657i5,t  ...  ,  '  i, 

AfB,  N.  Mexico)  AKL  TDR  62-19,  Pr- ,  .  A.  TlA  AL'  2--.  . 

Ai'lSTPo^CT:  The  validity  of  using,  as  a  control,  sn  net-,  nn.i- 1  ,  .  i  n,-.  .  i  ;  i- 

ticu  and  r.inimal  impart  as  comp.'ired  with  using  oiult  i  in,-,  .;  i  .  , 

abort'  at  the  completion  of  countdown  was  tested,  u.sir.,,  Loan  r.in-  .i.s  •.  be  .  :  ;  :  or 
ion  for  comparison.  Subjects  undergoing  acceleration  and  mii.inii  ir,;'.;.;  , 

found  to  have  a  statistically  significant  increa.sc  in  l-.c  art  rate  is:  .oiii  ii(  i 
post-impact  as  compared  with  the  subjects  not  fired.  This  iffe.  t  i.-.  attril  .ted 
to  preliminary  acceleration;  since  experimental  subjects  undergo  ;.re  1  in.in ai  . 
acceleration  also,  control  subjects  should  undergo  actual  acceleration  and  ..  nii 
Tiar  im.pact .  (Author) 
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Taylor,  E.  R.  1962  BIODYNbiMICS  OF  AEROSPACE  FLIGHT 
(U.  S.  Air  Force)  Project  No.  7850,  31  Jan.  196.2 


5,080 

Taylor,  E.R.  and  R.F.  Chandler  1962  A  SIMPLE  REFLEX  SENSOR;  ,  ( 

A  DESCRIPTION  AND  TRIAL  USE.  (  Aeromcdical  Research  Labor.atory, 

Hollotoan  AFB,  New  Mexico)  Technical  Documentary  Kept.  no.  .ARL-TDR- 62  -  2  5 , 

AStiA  AD-  286-850,  September  1962 


ABSTRACT:  A  simple  device  for  the  quantitative  measurement  of  dee;,  ter.don 

reflexes  was  designed  with  locally  available  tr.aierials.  This  device  coi  hi.s',, 
of  a  strain  gage  accelerometer  and  mounting,  a  battery  source,  and  an  ehetro- 
cardiographic  recorder. 

Preliminary  clinical  investigation  with  this  device  indicates  tlei;  t.  e  devic 
has  both  practical  and  theoretical  advantages  over  otr,or  existing  reflex 
sensing  and  recording  devices. 


3.081 


Taylor,  E.R.  1963  BIODYNAMICS:  PAST,  PRESENT  AND  FUTURE. 

(6571st  Aeromcdical  Research  Lab.,  Aerospace  Medical  Div.,  Air  Force 
Systems  Command,  Holloman  Air  Force  Base,  New  Mexico) 

Report  No.  ARL-TDR-63-10,  March  1963.  A.STIA  AD  402  084 


.  A  brief  operational  definition  of  biodyTian.ics  is  prc;scnted 


i  1 i.  i;  a  1.  'ndtT.si-d  l:i-t.LT>  I'f  fie 
o  I  tho  transient  r:,*' chan  i<.  a  1  a!'!al"fi.. 
jci  i  vi  t  .»rp  listed.  A  definition 
disciplines  is  advanced. 


fii'/d,  iriiiuding  a  r(  view  of  weakrosses 
a;'pri)ath.  pr*.  sent  rsi.o  'u^ical  research 
of  working  re  1  at ionsn ips  between 
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Taylor,  E.R.  1963  PROBLEMS  AlsD  TECHNIQLT;S  OF  HITMAN  SLED  SUBJECT 

SELECTION.  (6571st  Aerocedical  Research  Lab.,  Holloman  AFB,  N.  Mexico) 
Report.  No.  ARL  TDR  63-5,  March  1963,  ASTIA  AD-299  472 


ABSTRACT;  The. present  methods  of  human  sled  subject  selection  for  abrupt 
acceleration  experimentation  are  enumerated.  The  problem  in  validity  of 
selection  from  the  population  at  risk,  while  maintaining  safety,  Is  discussed. 
Selection  examinations  include  medical  history  and  physical  examination,  X-ray 
photographs,  anthropometry,  neurological  evaluation,  electroencephalography, 
clinical  psychological  appraisal,  laboratory  measurements,  electrocardiography 
trial  impact,  and  prolonged  clinical  appraisal. 


5,083 


Taylor,  E.  R.,  R.  F.  Chandler,  L.  W.  Rhein,  R.  H.  Edwards,  &  V.  L.  Carter  1963 
THE  EFFECTS  OF  SEVERE  IMPACT  ON  BEARS.  (Paper,  34th  Annual  Meeting  of  the 
Aerospace  Medical  Association,  Stat ler-Hil ton  Hotel,  Los  Angeles,  Calif., 
April  29-May  2,  1963) 
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Taylor,  H.  R.  1955  AN  INSTRUMENT  FOR  IN’/ESTIGATING  AUTOMOBILE  BRAKE  USAGE 
UNDER  PRACTICAL  CONDITIONS.  Electronic  Engineering  27:470-476,  Nov.  1955 


ABSTRACT:  The  instrument  provides  a  detailed  record  of  when  and  how  the  brakes 

on  a  car  were  used  so  that  the  effects  of  speed,  drive,  route,  traffic,  etc. 
could  be  investigated.  A  tachometer  generator  was  driven  by  the  propeller 
shaft  and  also  generated  a  voltage  proportional  to  the  angular  speed  of  the  rear 
wheels.  This  signal  was  differentiated  electrically  to  measure  the  angular 
deceleration  of  the  wheels.  A  voltage  proportional  to  the  power  dissipation  at 
the  brakes  was  derived  from  the  product  of  the  speed  signal  and  the  hydraulic 
pressure  in  the  braking  system  which  was  measured  with  a  potent ionteter  transducer. 
Trie  temperature  of  the  bulk  of  one  brake  drum  was  measured  by  a  thermistor.  These 
four  signals  were  suitably  amplified  and  applied  to  a  four-pen  recorder. 


. 


Taylor,  J.W.  I960  X- IRRADIATION  AND  ACCL',£ RATION  STRESS. 

(Aviat ion  Kcdical  Acceleration  Lab.,  Naval  Air  Development  Center, 

Johr.sville,  Pa.)  NADC-MA-6003 ,  1  March  1960.  ASTLA  AD  234  596 

ABSTRACT;  It  vas  determined  whether  a  correlation  existed  between  the  stress 
due  to  ex-irradiation  and  the  stress  due  to  acceleration.  Sprague -Dawley 
rats  were  exposed  to  an  acute  dose  of  600  r  +  20%  x- irradiat ion  and  then 
centrifuged  at  20  G  for  7  minutes.  The  data  resulting  from  this  procedure 
was  then  compared  with  data  for  two  control  groups,  one  centrifuged  and  one 
irradiated.  There  appeared  to  be  no  significant  correlation  between  irradia¬ 
tion  stress  and  acceleration  stress  at  the  experimental  levels  used  in  the 
study.  , (Author) 


5,086 

Taylor,  N.B.G.,  J.  Hunter  and  W.H.  Johnson.  1957  ANTIDIURESIS  AS  A 
MEASUREMENT  OF  LABORATORY  INDUCED  MOTION  SICKNESS. 

Can.  J.  Biochem.  Physiol.  35:1017-1027 
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Taylor,  W.  J,  R.,  W.  H.  Johnson,  and  E.  A.  Sellers  1960  CARDIOVASCULAR 
CHANGES  WITH  VESTIBULAR  STIMUjlATION 

Aerospace  Medicine  31(8) : 627-638  August  1960 

ABSTRACT:  Individuals  susceptible  to  motion  sickness  were  found  to  demonstrate 
characteristic  cardiovascular  reactions  in  response  to  selectid  physical  stimuli. 
These  reactions  have  been  shown  to  differ  from  those  in  a  comparable  group  of 
subjects  who  were  more  resistant  to  vestibular  stimulation.  Cne  hundred  randomly 
selected  RCAF  aircrew  candidates,  ages  seventeen  to  twenty-seven  years,  were 
subjected  to  controlled  vestibular  stimulation;  forty-one  subjects  by  swing, 
fifty-nine  on  a  turntable.  Changes  in  blood  pressure,  heart  rate  and  A-V 
conduction  tii^e  were  analyzed.  With  vestibular  stimulation  by  either  method, 
both  systolic  and  diastolic  pressure  rose;  the  heart  rate  initially  rose  and  then 
fell.  The  P-R  interval  shortened  initially  and  then  became  more  prolonged. 

These  changes  were  compared  with  those  occurring  in  the  same  subject  after 
exercise,  with  carotid  sinus  pressure  and  with  eyeball  pres-ure.  The  turntable 


I'"; ‘  tlividni  ir.:o  two  ,;roups  accorolr'^  to  tho  of  suscopc  iS  i  1  ity 

to  iv:;k  r  ;  I  nta  M  y  produn-d  ~,ot  ions  ickrios.  j  .  Thi-  -niticn  s  i  o  <  >;roup  sho-wfci  a 
sr-uiili't  riso  in  systolic  blood  pressure  than  the  less  ,-,usi  ept  ible  group,  while 
the  rise  in  diastolic  p.i  sfoire  wa>  r^ore  pronounced.  An  i  levation  in  heart  rate 
was  initially  npe-sent  in  the  motion  .sick  group.  Heart  rate  finally  decreas  J 
in  both  groups.  Karly  in  the  period  of  rotation  the  A-V  conduct  ion  tln»'  of  tne 
susceptihli  group  was  shorter  than  tiie  resting  value,  becoming  more  prolonged 
toward  the  end  of  exposure.  Mo  change  In  P-R  interval  occuired  in  the  non- 
inactive  group.  The  ca rd i ova scu 1  a r  reaction  pattern  aftei  exercise,  with 
carotid  sinii.s  pressure  and  with  ''yeball  pressiiri-  of  the  subjects  experiencing 
mol  ion '  s  ickness  was  likewise  shown  to  differ  from  t  lia  t  of  the  non-sick  group. 

The  findings  of  this  study  demonstrate..!  correlatior,  between  autonomic  reactivity 
and  susceptibility  to  motion  sickness. 


^ ,  0«8 

,es',  d.,  S.  C.  Allen,  d  V.  E.  Hall  19  A  STU.'Y  OF  ORTHOSTATIC  INSLTFI- 
vlIlhOY  BY  THE  TILT  BOARD  METHOD.  (Stanford  University)  CAM  Mo.  I 

..,S'i\.\CT-  Out  of  91  healthy  male  subjects  aged  lS-28,  20  were  fainters  and  71 
non- f ainti rs .  The  accumulation  of  blood  in  the  lower  part  of  the  body  causes 
ceri'  ral  .e.oxia.  It  can  be  prevented  by  leg  bandaging  and,  to  some  extent,  by' 
vj'.iys.cal  training. 


5,089 


Teate,  D.  1951  POST-MORTEM  EXAHIMATIONS  ON  AIR-CRASH  VICTIMS 
British  M.  J.  (4733;! :  707  -  708  ,■  Sept .  22,  1951 


ABSTRACT:  The  author  describes  fatal  injuries  received  by  passengers  and  crew 
m.  rubers  in  an  airplane  crash.  Ke  suggests  that  certain  parts  of  an  aircraft  are 
more  dangerous  in  the  event  of  a  crash  than  others. 
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Technisch  Documentatie  en  Informat ie  Centrum  voor  de  Krijgsmacht  1959  SPACE 
MEDICINE  BIBLIOGRAPHY.  (Technisch  Documentatie  en  Informat ie  Centrum  voor 
de  Kr i jgsraachi.  (Netherlands).  ASTIA  AD-227  817,  Feb,  1959 


Tedoschi,  C.G,  1044  CirMULATIVE  EFFrCTS  OF  RFFrvXTEO  HF^\D  Cf 

INTL.VSITY;  OBSERVATIONS  ON  EXPERIMENTAL  ANIMALS  Proc,  Soc ,  exp.  Biol,  M.  >, 
57 ; 264-266 


5.092 


Tenney,  S.M..  &  C.R.  i’onig,  1955  THE  EFFECT  OF  THE  ANTI-0  SUIT  ON  THE 

BALLISTOCARDIOGRAM.  REVERSAL  OF  NORMAL  RESPIRATORY  V.YRIATION  AN.)  CHANGE 
IN  THORACIC  BLOOD  VOLL’ME.  J.  Aviation  Med.  26 (3)  :  194- 1 99 


ABSTRACT;  The  standard  ’'.S.  Air  Force  pneunatic  anti-G  suit  (tyr'C  G-4A  when 
inflated  to  a  pressure  above  75  mm.  hg .  caused  a  diminution  or  reversal  of 
the  normal  respiratory  variation  cf  the  systolic  complexes  of  the  BCG. 

Indirect  evidence  has  been  piesented  to  show  that  the  pulmonary  blood  reser¬ 
voir  is  enlarged  at  the  time  the  respiratory  variation  is  reversed  from,  norm.al, 
and  with  this  observation  an  explanation  has  been  sought  for  the  change  in 
right  and  left  ventricular  force  relationships. 


5,U9I 

Tereshkovich,  K.A.  1936  DISTURBANCE  OF  VEGETATIVE  )XK\'0US  SYSTEM  IN  P.lKACHuTE 
JUMPERS,  K1  in icheskaya  meHjrsina.  (Moskv'a)  8:405-8 


5,094 


Tereshkovich,  K.  I.  1937  THE  HIGH-SPEED  AVUTION  AND  THE  PILOT. 
The  Plane  (Samolet)  6:20 


5,095 


Tereschovich,  K.  1937  WIRKUNG  DER  BESCHLEUNIGUNG  AUF  DES  ORGANISMS  (Effects 
of  Acceleration  Upon  the  Organs) 

Vyestn.  Vozd.  Flota  19(4);  29-34. 


Terrv,  C  W.  19..  S 

I  .  •  I  I  .  ■  -  .  I  1  .. 

'  ’  ’  t  »  I  u  ,  D .  C  .  ) 


■  -iT  TFST?:  n)  AI,  i  1 -BUV.KOL^  EQUIPMENT, 
ti  Med.,  L'  S.  National  Research  Council, 
CAM  #  426,  25  April  1945. 
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Thaler,  ■  1943  INVESTIGATION  OF  THE  INFLUENCE  OF  HIGH  WIND  VELOCITY 

ON  THE  UNPROTECTED  HUMAN  HEAD.  Deutsche  Luftfahrt  forschung.  Sept.  10,  1943. 
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Thatcher,  J.  0.  M.  1942  PARA  TROOPS  AND  PARA  PHYSICIANS 
Nay,  med .  Bull . .  Washington  40:280-281,  1942 


5.099 

F.V.  19', 3  ATMOSPHERIC  AND  1MMF»S10N  BIA*?!  TN.nraiES.iJAr  ifad- , 
4:262-269. 


5,100 


Thetford.  P.  E.,  &  F.  E,  Guedry  1952  JUDGMENT  OF  THE  POSTURAL  VERTICAL' 

DURK  G  EXPOSLTIE  TO  A  MISLEADING  VISUAL  FRAMEWORK  IN  UNILATERALLY  LABYRINTH- 
ECTOMIZED  SUBJECTS.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
Proj.  NM  001  no  500.27.,  28  July  1952-  AJTIA  ATI  169369 


ABSTRACT:  Four  unilaterally  labyrinthectcmized  hun.in  Ss  made  judgments  of 

the  postural  vertical  in  the  presence  of  a  tilted  visual  framework.  In 
general,  the  estimates  of  postural  vertical  it y  were  not  displaced  in  the 
direction  of  the  injured  side.  The  tilted  visual  framework  did  not  have 
unusual  effects  on  the  judgments  rendered  hence  these  Ss  with  one  functional 
labyrinth  did  not  demonstrate  a  less  stable  conception  of  verticaltty  than 
previously  observed  'normals.' 


Thetford,  P.  E.,  &  F.  E.  Guedry  1952  THE  POSTURAL  VERTICAL  IN  UNILATERALLY 
LABYRINTHECTOMIZED  INDIVIDUALS.  (Naval  School  of  Aviation  Mecicine, 
Pensacola,  Fla.)  Proj .  NM  001  110  500.26.,  1  June  1952 
ASTIA  ATI  159  447 
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Thieme,  F.  P.  1950  LUMBAR  BREAKDOWN  CAUSED  BY  ERECT  POSTURE  IN  MAN.  With 
emphasis  on  Spondylolisthesis  and  Herniated  Intervertebral  Discs. 
(University  of  Michigan,  Anthropological  Papers  No.  4,  University  of 
Michigan  Press,  1950. 

ABSTRACT-  It  was  found  that  the  mechanical  strains  resulting  from  erect  posture 
and  lumbar  curvature,  particularly  a  shear  component  of  the  vertical  compression 
forces,  are  the  contributory  cause  of  the  two  types  (spondylolisthesis  and 
herniated  intetvertebral  discs)  of  low  back  breakdown  which  are  discussed  here. 

A  short  discussion  of  the  evolutionary  adaptations  of  man,  in  relation  to 
the  assumption  of  erect  posture ,  is  included. 
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Thomas,  A.R.  1941  "BUST  CHEST":  RADIOtOGIC  ASPECT  OF  PULMONARY  CHANGES 
FOLLOWING  EXPOSURE  TO  HIGH  PRESSURE  WAVES  Brit.  1.  Radiol.  14:403-406 
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T-  ...  B.,  Jr.  1961  RESEARCH.  DEVELOPMENT.  TEST  AND  EVALUATION  IN  THE  NAVY 

.research  Paper:  U.  S.  Naval  Postgraduate  School,  1961)  Rept.  VF  3386 
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Thomas,  L.J.  1962  A  BIBLIOGRAPHY  OF  REPORTS  ISSUED  BY  THE  BEHAVIORAL 
SCIENCES  UBORATORY:  ENGINEERING  PSYCHOLOGY,  TRAINING  PSYCHOLOGY 
ENVIRONMENTAL  STRESS,  SIMUUTION  TECHNIQUES  AND  PHYSICAL  A.NTHROPOLOGY . 
(Behavioral  Sciences  Lab.,  6570th  Aerospace  Medical  Research  Laboratories, 
AMC,  Wright -Patterson  AFB,  Dayton,  Ohio)  ASTIA  AD-282  281,  June  1962 


CONTEOTS :  This  bibliography  lists,  by  functional  groupings,  the  technical 
reports,  technical  notes,  contractor  reports,  memorandum  reports,  and  journal 
articles  prepared  by  the  Behavioral  Sciences  Laboratory,  and  its  contractors 
from  1945  through  1961. 
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Thorn.is,  L.J.  1963  A  BIBLIOGRAPITY  OF  REPORTS  ISSUED  BY  THE  BEHAVIORAL 
SCILNTFS  I^\BOP,,MC.RY:  EUGI NnF RIEL  PSYCHOLOGY,  TRAINING  PSYCHOLOGY, 
F.irVIKONITNTAL  STRESS,  SI>rjl^\TION  TECHICIQl'ES ,  AIH)  PHYSICAL  ANTHROPOLOGY 
(Behavioral  Sciences  Laboratory,  6570th  Aerospace  Medical  Research  Lab., 
Aerospace  Medical  Div. ,  Air  Force  Sys tens  Connand,  Wr igh t-Pa t ter son  Air 
Force  Base,  Ohio)  March  1963  • 

AbSTK^NCT:  This  bibliography  lists,  by  functional  i?roupings,  the  technical 
reports,  technical  notes,  contractor  reports,  memorandum  reports,  and  journal 
articles  prepared  by  the  behavior  sciences  laboratory,  and  its  contractors, 
from  1946  through  1962. 
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Tiioml  ,n  ,  J.  1960  E.MERGENCY  STOPPING  OF  AIRCRAFT  WHICH  OVER-RUN  AIR- 
FILL.;)  RU.N'WAYS 

(Lvovisorv  Group  :Lir  Aeronaurical  Researcli  and  Development,  Paris,  France) 
Murcli  1960  Rept  no  226  ASTIA  AD  232  995 


;  .anv 


ot  the  vari^ui.s  wa-,  >  that  have  either  been  tn.ed  or  proposed  for 
■  :  '.I  lircraft  which  ov.-'rrun  an  airfield  runway  are  discussed.  Soft  ground 

,  r-run  ire.j  are  discussed  and  not  regarded  with  favor.  Mechanical 

ure  Considered  where  special  fittings,  such  as  an  arresting  hook,  are 
pr-.v.Ued  on  the  aircraft,  and  also  where  no  such  fittings  are  provided.  Air-  i 
crait  caiciiirg  devices,  such  as  arresting  wires  and  barrier  nets,  are  examinea 
.ind  the  energy  absorption  systems  which  might  be  used  are  described.  Some  of  l[he 
more  important  points  in  the  mechanics  of  these  schemes  are  briefly  mentioned. 
(Author) 
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Thompson,  A.B.  1959  PHYSIOLOGICAL  AND  PSYCHOLOGICAL  CONSIDERATIONS  FOR 

MANNED  FPACE  FLIGHT  (Vought As tronautics  Div.  of  Chance  Vought  Aircraft, 
Inc,,  Dallas)  CVA-E9R- 12349 ,  1  June  1959 
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i:‘>'  ’n,  A.  K.  1962  ,  A  PROPOSED  NEW  CONCEPT  FOR  ESTIMATING  THE  LIMIT  OF 

:i  'FAN  1  OLE RjX.N'CF.  TO  I.MPACT  ACCELERATION.  (Paper  presented . ait  the  Aerospace 

Med.  Assoc.  Coni.,  At iant i c  C i t y ,  N.  J.,  11  April  1962.) 

A..  ros;-,u-e  Medicine  33(  1  1  ):  1)49-  1  355,  Nov.  1962 

^1  ■■■■A,  .  J  t  heni.i  t  i  c  a  1  techniejucs  are  being  developed  for  determining  human  whole 

•Hi.  response  to  various  impact  accelerations,  but  no  satisfactory  method  is  avail- 


-  1,548  - 


able  for  defining  the  human  response  tolerance  limit  to  impact  loads  resulting  from 
abrupt  decelerations.  Limits  set  by  tota.  G  '’s .  time,  rate  of  on.set  ,  and  velocity 
change  are  ill-defined  and  variable.  A  concept  is  proposed  whereby  limits  are  set 
by  the  force  exerted  per  unit  area  on  the  body  by  the  restraint  or  support  system 
at  maximum  deceleration.  Correlation  is  made  between  blast  tolerance,  sled  test 
tolerance,  and  automobile  accident  and  fall  impact  survivals  which  indicates  tliat 
28  to  32  pounds  per  square  inch  is  the  onset  lev  'r  shock  and  45  to  55  po\mds 
per  square  inch  is  the  level  for  50  per  cent  mot  .  for  transverse  accelerations 
of  less  than  0.07  second  duration.  In  this  .concept  G,  rate  of  onset,  and  onset 
time  a're  all  dependent  variables  while  impact  force  per  unit  area,  delta  velocity 
change  and  impact  pulse  time  define  the  tolerance  envelope.  (AUTHOR)  (.Aero spa ;c 
Medic ii-.e  33(-i) :  355-356 ,  March  1962) 
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Thompson,  G.V.E,  1957  ASTRONAUTICS  AT  CRANFIELD  AeronaufKs  37:60 


ABSTRACT:  Summaries  of  papers  read  at  the  symposium  on  "High  Altitude 

and  Satellite  Rockets"  held  at  the  RAF  College  of  Aeronautics,  l?-20  July  1957, 
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Thomson,  F.B.,  W.K.  Kerr  and  B.  Rose  1942  ABILITY  OF  THE  C2F  OXYGEN 

DEMAND  VALVE  TO  FLECTION  NORMALLY  AT  ACCELERATIONS  UP  TO  10  G. 
(National  Research  Council,  Canada)  Report  #  C-2603,  October  15,  1942 


ABSTRACT:  The  sample  of  the  C2F  Oxygen  Demand  Valve  was  tested  in  all  oositiorw 
at  accelerations  from  1  co  10  G  and  no  significant  change  in  function  was 
noted.  Removal  of  the  spring-  from  the  oxygen  inlet  valve  did  not  impair  the 
function  at  an  acceleration  of  10  G.  The  clothing  clip  (60-175)  maintained 
its  grip  without  slipping  at  forces  equivalent  to  those  resulting  from  an 
accpl erat ion  of  15  C. 
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Thomson,  F.B.  and  W.K.  Kerr  1943  THE  EFFECTS  OF  G  ON  OXYGEN  EQUIPMENT. 
(National  Research  Council,  Canada)  Report  #C-2824,  June  8,  1943 


ABSTRACT:  The  R.A.F.  type  MK  VIII  A#  oxygen  regulator,  R.C.A.F.  type  C3B, 
American  Pioneer  type  Al2 ,  and  American  Aro  type  A12  oxygen  demand  valves  all 


function  normally  up  to  lOG,  in  the  vertical  position.  The  R.C.A.F.  type  C2 
oxygen  mask  and  type  C2  suspension  when  adjusted  comforLahly  does  not  slip  on 
the  face  at'  less  than  3  G  ar.d  only  slipped  more  than  suspension  when  adjusted 
comfortably  does  not  slip  at  less  than  4  G,  may  slip  grossly  at  5  to  7  G  and 
on  two  out  of  three  tests  was  pulled  off  the  no'se  at  7  1/2  G.  In  order  to 
prevent  slipping  of  the  oxygen  m.ask  off  the  face  under  G  it  is  important  to 
limit  the  elasticity  of  the  suspension  to  the  lea^e  amount  compatible  with 
comfort . 
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Thompson,  W.C.  1956  MODEL  D1  TCH TNG  IVv’ESTlGATlON  OF  A  JET  TPA.N'SPORT  AIRt'IANE 

Wlut  VARIOl'S  ENGINE  IN5TALL,\TI0NS  ( Na  t  i  ona  1  Advisory  Committee  for  Aeronautic  t; 
Langley  Aeronautical  Laboratory,  Langley  Field,  Va , )  N,\CA  RM  L56G10, 

20  Augus  t  19. '5  ' 


ABSTR.'\CT :  The  ditching  ciia  •  ac  te  r  i  s  t  i  c  s  of  a  jet  transport  airplane  with  various 
engine  configurations  wert-  investigated  in  Langley  tank  No.  2.  A  dynamic  model 
was  used  to  determine  tlie  probable  ditching  behavior  in  calm  w.ater  and  the  best 
ditching  procedure.  Various  conditions  of  damage,  engine  i  ns  ta  1  la  t  Ions  ,  Lcxling 
attitude,  and  speed  were  investigated.  Data  we;.'  >'  rained  from  visual  observations, 

acceleration  records,  and  motion  pictures 
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Thompsfin,  W.C,  1961  INA  i  ..  .  .Alio.'  .  ■  a  ■  •  •  '  .•G  OF  A 

DYN/LMIC  MODEL  OF  A  .iET  UOLNSPO.kT.  r  '  >  .nd  Space 

Administration,  Washington,  D.C'l  tv  ■  Imu.ii  nwte  D-7J2, 

A5T1A  AD-  256  305,  May  1961 

ihSTRACT:  An  investigation  was  rv<a«  to  obtain  data  whiih  would  aid  in 

tominin.-  the  prac  t  icab  i  1  i  t  v  oi  using  a  water-pond  ar^'csting  system  for 
.rplaru  rur.u  •  ,  overrun.  Tests  were  rvide  with  several  water-pond  configura- 
t  iO.'.', ,.  w.it.  •  ,iths,  and  airplane  entry  speeds.  The  waterpond  could  stop 
the  lor  at  of  the  test  conditions,  although  there  was  some  damage 

to  the  model  at  -  •'  higher  water  entry  speeds.  (Author) 
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Thompson,  W.  0.,  P.  K  Thompson,  &  M.  E.  Dailey  lv28  THE  EFFECT  CF  POSTURE 
UPON  THE  COMPOSITION  AND  VOLUME  OF  TOE  BLOOD  IN  MAN.  J,  Clin.  Invest. 
5:573-604 
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Thorndike,  R.  L.  1951  THE  HUMAN  FACTOR  IN  ACCIDENTS,  WITH  SPECIAL 
REFERENCE  TO  ALRCRAFT  ACCIDENTS.  (USAF  School  of  Aviation  Medicine, 
Randolph  Field,  Texas)  Project  No.  21-30-001,  Report  No.  1,  February 
1951. 
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Thorner,  M.  W.  1942  QUESTIONNAIRE  ANALYSIS  OF  THE  PROBLEM  OF  AIRSICKNESS 
AS  IT  IS  MET  WITHIN  STATIONS  IN  THE  CONTINENTAL  UNITED  STATES 
(School  of  Aviation  Medicine,  USAF  Randolph  AF  Base,  Texas)  Report 
No.  38-1,  September  1942. 
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Tillman,  J.M.  1956  NORTHWEST  AIRLINES  B-377  DITCHING,  APRIL  2,  1956,  STAR 
SEATTLE,  WASHINGTON 
^CAB  Hearing) 


5.119 

Tillman,  J.M.  1956  CRASH  SAFl^  CONSIDERATIONS,  UNITED  AIRLINES  DC-8. 
(United  Airlines)  September  10,  1956. 

5.120 

Timakov,  V.  1960  MAN  AND  THE  (i:0S>K)S 

Trans,  of  Sovetskii  Kraanyi  Krest  (USSR)  10(1): 12-13,  1960 
(Office  of  Technical  Services,  Washington,  D.C.) 

April  3,  1962  62-24912  | 
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Timmons,  D.E.  1954  NOTES  ON  HIGH  ALTITUDE  BAILOUT. 

(Flight  Test  Engineer!^  Division,  Human  Factors  Branch) 
18  Nov.  1954.  I 

! 

i 

I 
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Titov,  G.S.  1962  REPORT  OF  MAJOR  GHERMAN  S.  TITOV  AT  FIFTH  PLENARY  MEETING  OF 
COSPAR  ON  MAY  i,  1962 

Conmictee  of  Space  Research  (COSPAR),  The  Hague  (NeCherlands)  NASA  N62-15330 


ABSTRACT:  Major  Gherrvjn  S.  Titov's  speech,  giver,  at  the  Fifth  Plenary  Meeting 

of  COSPAR,  includes  details  of  his  flight  or.  August, 6-7,  1961,  in  the  spacecraft 
Vostok  II.  Major  Titov  reviews  ine  purpose  and  accompl  ish.'nents  of  his  flight. 

He  indie. .tes  that  reentry  into  the  earth's  atmosphere  was  accomplished  ,by 
means  of  a  paraciiute  mecl'.anism.  The  physical  sensations  he  encountered  during 
the  flight  are  .discussed. 


5.123 


T.  (1.  I ''62  >rf  DAY  IN’  SPACE 

Sp.:c.  :  :  1  .:.t  .  4  (5):  14o-150.  Sept.  Ih62 

,M'.S  rR-’.Ci :  Til  i ;;  :s  an  ahrid.'.ed  version  of  ttie  speech  m.ide  by  the  Russian  astronaut 
C-  ..:i  Tit.'v  on  .'•'.ay  3,  .i  c  the  3rd  Space  Science  Symposium  in  Washington, 

ii.C,  Vn  ..ais  ,1;-, pacts  of  lus.l7-orhit  flight  of  August  5-7,  1961,  'iscussed 
o'lC  I  iiih  d  h.iinch  1  n.; ,  entering  orbit,  .ictual  flight,  re-entering  the  atmosphere, 

1  .nuiii., .  The'b.i.sic  physiological  functions  conformed  well  to  flight  loads 
and  .stres.ses.  Tiio  flight  indicated  th.it  man  can  withstand  the  effect  of  weight- 
lissi'.ess  for  24  I'.ours .  Some  motion  sickness  was  encountered  which  later  abated, 
but  eating,  drinking,  muscle  coordination,  and  task  performance  remained  good. 

Till'  fli,.;ht  was  preceded  by  two  preparatory  stages,  a  training  program  consisting 
of  theoretical,  sp  c ia 1  physical,  medico-biological,  technical,  and  flight 
factors;  and  an  immediate  preflight  period. 


Tkachur  ,  V.R.  1959  RA3CHET  GORIZONTAL 'MHOl  SOSTAVLIAIUSHCHIKH  VETRA  PRI  UCHETE 
\T;'uTRENN’l.GO  TRENIIA  I  NELIENINYKH  CHLENOV  USKORENIIA  (COMPUTATION  OF  THE  ' 
HORIZO:;'"AI.  WIND  COMPON'MS  WHEN  CALCULATING  THE  INTERNAL  FRICTION  AND  NON-LINEAR 
TERMS  OF  ACCELERAT'iON  (American  Meteorological  Society,  Boston,  Mass.) 

Trans,  no.  T-R-220  of  Aksileici ia  Nauk  SSSR .  I zves t i ia .  Seriia  Georir.icheskala , 
no.  12;  Contract  AF  19(504)1936)  ASTIA  AD  236  563. 


Aidsii-dTCT:  The  question  of  the  distribution  of  wind  velocity  in  the  friction 

r  -  the  lower  layer  of  the  atmosphere  which  is  up  to  1  km  high  -  is  of  great 
interest.  Tno  difference  between  the  wind  ob'^erved  near  the  earth  and  in  the 
fiee  atmosphere,  the  vertical  wind  motions  i  the  upper  atmosphere  (not  only 
in  the  friction  layer,  but  even  much  higher  than  it),  the  formation  of  low  and 
frontal  clouds,  etc.,  are  a  function  of  this  distribution. 
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Tobias,  C.A.  &  J.V.  Slater  1961  CERTAIN  ASPECTS  OF  SPACE  BIOLOGY 

(5pace  Sciences  Laboratory  &  Donner  Laboratory  of  Biophysics  &  Medical  Physics, 

Univ.  of  Calif.,  Berkeley,  Calif.)  I'SAEC  &  NASA  Series  No.  2;  Issue  No.  7, 
August  1,  1961 

ABSTRACT:  In  this  publication,  the  authors  reach  the  following  conclusions' 

(1)  Space  flight  for  tnan  involves  a  great  many  physiological  and  psychological 
stresses.  It  is  imperative  that  we  carry  out  further  research  to  understand 
man's  homeostatic  responses  to  these  stresses  and  their  limits.  (2)  Acceleration 
forces  greater  than  1  "g"  cause  profound  chronic  alterations  in  animal  longevity, 
development,  and  phy.siology .  (3)  The  condition  of  weightlessness  presents  a 

challenge  to  the  biophysicist,  for  it  presents  a  new  environment,  previously 
untested.  It  will  probably  cause  chronic  alterations  in:  (a)  growth,  differen¬ 
tiation  and  development.  (b)  longevity  and  metabolic  physiology,  with  perhaps 
beneficial  effects.  (A)  Underlying  physical  causes  for  the  effects  of  weight¬ 
lessness  probably  involve  alterations  in  convection  patterns.  These  appear  to 
change  the  mode  of  mixing  and  of  phase  changes  and  might  also  result  in  reduced 
cell  division.  (5)  Radiation  hazards,  particularly  from  flares  and  from  heavy 
primaries,  present  a  serious  problem.  For  long  voyages  shielding  must  be  applied. 
For  the  most  space  radiations  accelerators  are  available  or  could  be  built  to 
evaluate  biological  effects.  Two  types  of  studies  are  of  great  interest: 

(a)  neurological  effects  of  radiation,  (b)  developmental  effects  in  embryonic 
forms.  (C)  Knowledge  in  biology  is  gained  slowly  and  many  experiments  need  to 
be  done.  It  would  be  useful  if  each  satellite  in  the  physical  programs,  partic¬ 
ularly  those  that  are  to  be  recovered,  would  leave  some  space  for  a  biological 
experiment.  ( /)  Complete  knowledge  of  planetary  life  will  be  gained  only  when 
man  himself  can  go  to  the  planets,  hence  the  approaches  described  above  are  of 
some  immediate  significance.  (Author) 
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Tobias,  C .  A .  and  J .  V .  S la  ter  1962  OUR  VIEW  OF  SPACE  BIOLOGY  WIDENS 
As tronautics  7(l):20-22,  47-52.  Jan.  1962 


ABSTRACT:  Putting  a  man  safely  into  space  requires  knowledge  concerning  his 

ability  to  withstand  the  stresses  resulting  from  accelerai ion-deceleration, 
weightlessness,  temperature  changes,  vibrations,  tumbling,  artificial  gas 
environments,  and  radiations.  The  importance  of  biological  research  in  the 
space  program  is  emphasized.  For  example,  in  radiobiology,  two  aspects  under 
study  are  the  neurological  effects  of  radiation,  and  its  developmental 
physicist.  Underlying  physical  causes  for  the  effects  of  weightlessness 
probably  involve  alterations  in  convection  patterns  of  liquids  and  gases. 
These  appear  to  change  the  mode  of  mixing  and  the  phase  changes  and  might 
also  result  in  reduced  cell  division.  Many  examples  are  given  of  phenomena 
both  observed  and  considered  for  future  research. 
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Tobias,  P.,  &  J.  P.  ..cehan  1963  THE  ACCELERATION  PHOSPHENT: 

(Paper,  3Ath  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 
Hilton  Hotel,  Los  Angeles,  Calif.,  April  28  -  May  2,  1963) 

ABSTRACT:  The  investigation  of  phosphenes,  or  the  sensation  of  light  in  the 
absence  of  light,  dates  back  to  antiq.uity.  Recent  investigations  at  the  Univer¬ 
sity  of  Southern  California  Human  Centrifuge  have  produced  a  vivid  visual  phos- 
phene,  never  before  described  nor  reported  during  exposure  to  positive  acceleration^ 
This  report  reviews  the  methods  of  producing  phosphenes  in  general,  and 
the  acceleration  phosphene  in  particular,  A  detailed  and  graphic  description 
is  presented;  and  the  results  of  several  experiments  conducted  with  60  subjects 
is  reported.  These  experiments  investigated  the  universality  of  this  phenomenon, 
its  G  threshold,  characteristics;  and  the  effects  on  this  threshold  of  (1)  dark 
adaptation,  (2)  breathing  100  per  cent  oxygen,  and  (3)  breathing  11  per  cent  oxygerj 
Finally,  evidence  for  the  relationship  between  the  phosphene  and  the  cardiac 
pressor  response  is  presented,  giving  some  explanation  to  cne  origin  of  this 
entopic  sensation  and  Indicating  areas  for  future  research. 
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Tobin,  W.  J.,  R.  Cicconi,  J.  T.  Vandover  and  C .  S.  Wohl  1943  PARACHUTE 
INJURIES 

Army  med .  Bui.  (66) : 202-221 .  1943 
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Tobin,  W,  J.  1944  PARACHUTE  INJURIES 
Milit.  Sure.  94: 222-224.  1944 
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Toda  AIR  SICKNESS  RESEARCH  REPORTS  PARTS  I,  II,  and  III.  (JAPANESE) 
(Appendix  7  of  ATIG  Report  No.  36) 

In:  J.  G.  B.  Castor,  "List  and  Disposition  of  Documents  Collected  by 
The  Aero-Medical  Section,  Air  Technical  Intelligence  Group,"  ATIG 
Report  No.  241. 
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Tolle,  E.A.  1960  SIMULATED  COKBINED  VIBRATION,  SUSTAINED  ACCELERATION 
AND  QCTREME  TEMPERATURE  ENVIRON>SNTS .  (Aeronautical  Accessories  Lab., 
Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio)  WADC  TN  59-351, 
Feb.  1960.  ASTIA  AD  236  057. 


ABSTRACT:  A  simulator  believed  to  be  the  first  of  its  kind  to  produce  simultan 
ecus  steady  acceleration,  vibratory  acceleration,  and  extreme  temperature  is 
described.  It  comprises  a  450  pound  force  electro-dynamic  vibrator  and  tempera 
ture  box  installed  on  a  large-mass  centrifuge.  The  combination  of  environments 
produced  by  this  simulator  makes  possible  more  realistic  testing  of  certain 
ballistic  missile  components  than  otherwise  would  be  possible.  Design  and 
performance  characteristics  are  presented,  and  component  testing  results  are 
discussed.  (Author) 


5,132 

Tolies,  Walter  E.  &  William  J.  Carbery  1959  A  SYSTEM  FOR  MONITORING  THE 

ELECTROCARDIOGRAM  DURING  BODY  MOVEMENT.  WADD  TR  58-453;  ASTIA  AD  215  538. 

ABSTRACT:  This  investigation  was  undertaken  to  develop  a  system  for  monitor¬ 
ing  the  electrocardiogram  during  body  movement.  Two  new  lead  systems  were 
devised  that  produced  interpretable  electrocardiograms  and  were  insensitive 
to  moderate  body  movements.  A  new  stainless-steel  mesh  electrode  designed 
for  this  investigation  provided  technically  satisfactory  electrocardiograms 
during  all  body  movements.  The  best  method  of  applying  these  electrodes  to 
the  skin  was  with  adhesive  tape.  Good  e lectrode-to-skin  contact  was  obtained 
for  as  long  as  6  hours.  For  monitoring  of  the  electrocardiogram  with  the  new 
lead  system,  a  recording  frequency  band  pass  of  0.1  to  20  cps  produced  inter¬ 
pretable  electrocardiograms  during  moderate  body  movement.  With  more  strenuous 
activities,  a  recording  frequency  band  pass  of  0.8  to  10  cps  produced  inter¬ 
pretable  electrocardiograms;  however,  the  amplitude  and  shape  of  the  charac¬ 
teristic  waves  were  modified. 
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Tomesa'',  S.  L.  1960  DECELERATOR  BAG  STUDY 

(Wright  Air  Development  Center,  Wright  Field,  Ohio)  WADC  TR  59  775, 
June  1960. 
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Tompkins,  V.H. 
IN  AIRCREW 


1956  THE  SIGMFICANCE  OF  THE  ABNORMAL  HLECTROENCEPHALOGRAM 
(Eighth  AGARD  Aerontedlcsl  Panel  Meeting,  Copenhagen,  May  1956) 
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Topliff,  E.D.L.  A  STUDY  OF  ENERGY  ABSORBING  MATERIALS  FOR  THE  PREVENTION  OF 
IMPACT  INJURY.  (Defence  Research  Medical  Laboratories,  Toronto,  Canada) 
F-8. 
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Torii,  K.,  T.  Tsuji  &  H.  Ishii  1944  HEARING  AND  VESTIBULAR  FUNCTION  UNDER 
G  STRESS.  Kokuigaku  1:137 
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Tourin,  B.  &  S.  Macri  1953  AIRCRAFT  SAFTTY  BELTS:  THEIR  INJURY  EFFECT  ON 
THE  HUMAN  BODY.  (Aviation  Crash  Injury  Research) 
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Tower,  D.  B.  and  D.  McEachern  1948  ACETYLCHOLINE  AND  NEURONAL  ACTIVITY  IN 
CRANIO-CEREBRAL  TRAUMA.  J.  Clin.  Invest.  27:558. 
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Townsend,  F.  M. ,  V.  A.  Stembrldge  &  F.  K.  Mostofi  1957  THE  ROLE  OF  THE 

PATHOLOGIST  IN  AIRCRAFT  ACCIDENT  INVESTIGATiONS .  Aero.  Eng.  Rey^ 
16:65-67,  July  1957, 
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Townsend,  F.  M.,  1957  THE  PATHOLOGIC  INVESTIGATION  OF  AIRCRAFT  ACCIDENT 

FATALITIES.  J.  Aviation  Med.  28(5):461-468. 
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Townsend,  Frank  M.  and  Vernie  A.  Stembridge  1958 

MODERN  CONCEPTS  IN  INVESTIGATIONS  OF  AIRCRAFT  FATALiTiDS 
Jm'  .  of  Forensic*  3:331-400,  Orfc'ber,  1958. 

ASTIA  AD  205  786 

ABSTRACT:  Death  or  incapacitation  of  the  crew  may  actually  cause  an 
accident  rather  than  being  only  the  result,  of  the  accident;  therefore,  a 
complete  and  thorough  medical  investigation  of  aircraft  accident  fatalities 
must  be  instituted.  This  study  should  include  a  correlation  of  injuries 
sustained  with  the  mechanical  aspects  of  the  accident  for  the  prevention 
of  future  injuries.  A  careful  consideration  must  be  given  to  environmental 
factors  and  pre-existing  disease  as  the  cause  of'  'ir  accidents.  The 
military  services  have  established  a.  program  for  : he  investigation  of 
aircraft  investigation  of  aircraft  accidents  to  •  iclude  an  intensive  medical 
examination  utilizing  the  practices  of  forensic  sciences.  (AUTHOR) 
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Townsend,  F.  M.  &  V.  A.  Stembridge  1958  PREVENTION  OF  INJURY  AND  DEATH  IN 
AIRCRAFT  ACCIDENTS  Arch.  Indus .  Health  17:111-117. 
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Townsend,  F.  M.,  et  al.  1959  MEDICAL  ASPECTS  OF  FLIGHT  SAFETY. 
(London:  Fergamon  Press,  1959)  AGARDograph  30 


5,144 

Townsend,  Frank  M.  1959  THE  UTILIZATION  OF  PATHOLOGY  IN  AIRCRAFT  ACCIDECT 

INVESTIGATION.  Reprint  from  Medical  Aspects  of  Flight  Safety.  AGARDograph 
30. 
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Townsend,  F.  M.  and  W.  H.  Davidson  1961  EXPERIENCE  OF  THE  ARMED 
FORCES  INSTITUTE  OF  PATHOLOGY  IN  AIRCRAFT  ACCIDENT  INVESTIGATION, 
1956-1960. 

(Armed  Forces  Inst,  of  Pathology,  Army  Medical  Center,  Washington,  D.C.) 
Reprint  from  Military  Medicine  126:335-339,  May  1961. 
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Townsend,  F.M  and  W.H.  Davidson  1961  EXPERIENCE  OF  THE  ARFZlif  tudr^ZS 
INSTITUTE  OF  PATHOLOGY  IN  AIRCRAFT  ACCIDENT  INVESTIGATION,  1956-1960. 
(Army  Medical  Center,  Washington,  D.C.)  ASTIA  AD-258  526 
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Townsend,  F.M.,  B.C.  Doyle  and  W.H.  Davidson  1961  TWO  YEARS’  EXPERIENCE  IN 
COMBINED  ENGINEERING  AND  PATHOLOGY  INVESTIGATION  OF  AIRCRAFT  ACCIDENTS. 
(Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical  A.ssociation  in 
Chicago,  Illinois,  24-27  April  1961) 


ABSTRACT:  The  Aerospace  Pathology  Branch  of  the  Armed  Forces  Institute  of 
Pathology  has  assisted  the  Civil  Aeronautics  Board  and  the  Federal  Aviation 
Agency  in  the  medical  investigation  of  seventeen  commercial  and/or  civil 
aircraft  accidents  since  November  1957.  The  work  of  the  Human  Factors 
Committee  of  the  CAB,  combined  with  that  of  the  pathology  studies,  has 
assisted  greatly  in  reconstructing  the  mechanism  of  injuries  sustained  in 
passenger  and  crew  fatalities.  A  review  of  this  work  again  emphasizes  the 
necessity  of  a  rearward  facing  seat  in  future  commercial  aircraft  with  a 
better  System  of  passenger  "tie-down".  A  continuing  effort  to  improve  exist¬ 
ing  forward  facing  seats  and  installation  of  rearward  facing  seats  on  newly 
certificated  transport  aircraft  will  be  discussed. 

(Aerospace  Medicine  32(3):250,  March  1961) 
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Townsend,  F.  M. ,  W.  H.  Davidson,  &  B.  C.  Doyle  1962  TWO  YEARS'  EXPERIENCE 
IN  COMBINED  ENGINEERING  AND  PATHOLOGY  INVESTIGATION  IN  AIRCRAFT  ACCIDELTS. 
(Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical  Association  in  Chicago, 
Illinois,  24  April  1961) 

Aerospace  Medicine  33:913-919,  1962 

ABSTRACT:  In  the  accidents  in  which  crash  injury  played  a  major  role,  the  find¬ 
ings  indicate  that  there  are  certain  factors  that  must  be  considered  in  the 
design  of  future  aircraft. 

The  evidence  is  definite  that  there  is  a  relationship  between  the  injuries 
sustained  by  the  passengers  and  the  forward  facings  seats  of  present  commercial 


aircraft. 

Much  can  be  done  by  the  airframe  and  equipment  designer  to  eliminate  and/or 
minimize  injuries  and  fatalities  resulting  from  aircraft  accidents.  First,  it 
is  essential  that  the  occupants  remain  in  the  seats  and  the  seats  remain  attached 
to  the  airframe  structure.  Assuming  that  the  seat  will  remain  attached  and  the 
passenger  will  remain  in  the  seat,  how  can  the  designer  eliminate  the  leg 
injuries  sustained  by  passengers  that  are  presently  occurring  in  aircraft 
accidents?  There  are  four  alternatives;  increase  the  seat  spacing,  eliminate 
the  aft  stretcher  at  the  bottom  of  the  seat,  install  leg  retention  devices,  or, 
install  a  properl/  designed  rearward  facing  seat.  (CARI) 
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Trapp,  R.  F.  1963  AN  EVALUATION  OF  SPACE  RESEARCH  REQUIREMENTS 

(Am.  Inst,  of  Aeron.  and  Astronautics,  N.  Y. ) 

AIAA  Paper  63-131  May  2,  1963 


ABSTRACT:  The  need  for  a  manned  space  laboratory  is  discussed.  The  prime 
justification  ^or  this  laboratory  is  for  research  on  the  physiological, 
psychological,  and  performance  aspects  of  long-duration  weightless  manned 
flight  and  attendant  problems,  such  as  enduring  reer.try  following  prolonged 
weightlessness.  Key  among  the  secondary  reasons  for  the  manned  laboratory 
is  experimentation  in  the  weightless  environment  in  which  man  is  an  Integral 
part  or  in  which  he  adds  measurably  to. the  value  of  the  experiment.  The 
four  possible  future  space  missions  which  could  profit  by  information  obtained 
in  the  laboratory  are;  lunar  base,  operational  space  station,  planetary 
flyby,  and  planetary  lauding.  (N63- 18836) 
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Travis,  R.  C.  1944  PERCEPTION  AND  BODILY  ADJUSTMENT  UNDER  CHANGING  ROTARY 
ACCELERATIONS:  A  NEW  TECHNIQUE.  The  American  Journal  of  Psychology 
57(4): 468-481,  Oct.  1944 


rhe  primary  purpose  of  this  paper  is  to  describe  a  new  apparatus  and  technic 
for  producing  and  recording  accelerative  movements  in  the  rotation-chair 
and  to  record  experiments  carried  out  with  it..."  The  apparatus  permits  the 
study  of  the  accuracy  of  the  observer's  adjustment  when  instructed  to  keep 
his  body  motionless.  Seven  different  periods  of  motion  and  1  immobile  period 
were  used;  the  periods  of  motion  varied  in  duration,  magnitude,  and 
acceleration.  Three  trials  blindfolded  and  3  with  the  eyes  open  were  given 


to  determine  the  perception  of  direction.  Subjects  were  100  college  men  and 
99  college  women;  scores  were  in  percentage  of  a  perfect  score. 

Results  were:  (1)  blindfolded,  men's  mean  "51,  women's  ■  47,  CR”  2.4; 

(2)  with  vision,  men's  mean  ■  81,  women's  “  77,  CR  “  2.9.  Ten  trials  were 
made  of  S's  accuracy  in  compensating  for  motion.  The  results  showed  a 
steady  improvement  during  the  10  trials,  with  small  sex  differences  in 
favor  of  the  women  and  greater  variability  for  the  men.  It  is  clear  that 
these  2  performances  demand  different  skills;  r  between  maintaining  bodily 
orientation  and  perception  of  motion  without  visual  cues”  —.13;  with 
visual  cues,  -.06.  It  is  suggested  that  these  technics  offer  promise  for 
the  selection  of  flying  personnel. 
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Travis,  R.C.  1945  AN  EXPERIMENTAL  ANALYSIS  OF  DYNAMIC  .AND  STATIC  EQUILIBRIUM 
J.  exp.  Psychol.  35:216-234 


ABSTRACT:  An  experimental  analysis  of  the  factors  involved  in  the  two  kinds  of 
equilibrium  and  of  the  interrelationship'  of  tneir  components  yielded  the  followilng 
major  results:  The  dynamic  component  of  equilibration  is  unrelated  to  the  static 
component.  There  is  practically  no  correlation  between  balancing  skill  on  the 
stabilometer  and  ability  manually  to  maintain  orientation  of  a  rotation  chair  ir 
continuous  displacement.  Weight  is  of  relatively  greater  importance  than  heigh, t 
in  dynamic  stabilometer  performance,  and  distance  from  the  center  of  gravity  to 
the  foot  base  line  shows  high  correlation  with  standing  height.  When  weight  is 
controlled,  there  is  a  small  sex  difference  in  favor  of  women's  performance  on 
the  stabi lotreter .  Both  dynamic  and  static  equilibrium  show  greatly  superior 
performance  when  visual  cues  operate.  While  mild  exercise  increases  body  sway 
significantly  as  a  result  of  increased  respiration  and  therefore  of  head  movetnenttn, 
it  shows  little  effect  on  dynamic  stabilometer  performance.  A  correlation  of 
150  between  eyemanual  co-ordination  and  balancing  skill  is  believed  to  show 
presence  of  a  steadiness  factor  in  the  two  performances. 
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Traylor,  M.E. 
ARDC  PRC 
^ND  ITS 
N.  Mc'xic 


,  Jr.  and  R.L.  Player  1959  A  SUMMARY  OF  REPORTS  PRODUCED  UNDER 
JECT  1080;  "PROTECTIVE  CONSTRUCTION  AND  TARGET  VULNERABILITY" 
PREDECESSORS  (Air  Force  Special  Weapons  Center,  Kirtland  AFB, 
o)  Rept.  No.  AFSWC-TN-59-11,  March  1959,  ASTIA  AD  307  301. 


ABSTR^XCT:  The  purpose  of  this  report  is  to  summarize  the  work  of  this 
structures  Division,  its  predecessors,  and  its  contractors  in  blast  effects 
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research,  in  order  that  other  interested  agencies  may  be  made  cognizant  of 
the  results  obtained  far  and,  in  turn,  to  effect  closer  coordination  and 
cooperation.  Some  of  the  work  mentioned  was  performed  under  tasks  that  are 
now  terminated  and  not  specifically  mentioned.  (Author) 
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Treat,  W.  C.  1955  MOTION  SICKNESS. 

,  (San  Diego  State  College  Foundation)  ASTIA  AD-95139,  July  1955 
Contract  Nonr- 1 ?6P(01 ) 

ABSTRACT:  Because  those  deaf  persons  who  lack  vestibular  sensitivity  have 
been  demonstrated  to  be  inmune  to  motion  sickness,  the  internal  mechanism 
responsible  for  the  malady  has  been  defined  as  the  semi-circular  canals  of 
the  inner  ear.  The  kinds  of  motion  that  most  readily  induce  sickness  have 
been  found  to  be  quite  specific.  Rotation,  by  itself,  does  not  make  subjects 
sick,  but  when  accelerations  and  decelerations.  Separated  by  constant  speed, 
are  introduced  into  rotational  apparatus,  the  subjects  become  sick.  Further¬ 
more,  it  has  been  shown  that  rotation  in  several  planes  favors  sickness. 

It  has  been  found  that  a  variety  of  "minor'  stimulus  conditions  help  or  hinder 
motion  sickness.  Visual  disorientation,  uncomfortable  warmth,  and  unpleasant 
odors  are  reported  to  facilitate  sickness.  Where  there  is  much  to  occtipy 
the  attention  of  a  person,  as  in  the  case  of  an  airplane  pilot,  motion  sickness 
seldom  occurs  even  under  adverse  conditions  of  motion.  In  the  case  of  air¬ 
sickness,  Chinn  and  Milch  have  concluded  that  Phenergan  is  the  most  effective 
preventative  yet  discovered  and  produced  the  fewest  annoying  side-effects. 

For  seasickness,  Dramamine  has  long  been  the  favorite  of  the  Navy.  It  should 
be  noted  that  no  drug  has  yet  been  discovered  that  has  no  adverse  effects. 
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Tremblay,  H.  G.  .  1961  THE  CENTRIFUGE  SIMULATION  OF  THE  X-15 

(Paper,  Panel  on  Acceleration  Stress  of  the  Armed  Forces-NRC  Committee  on 
Bio-Astronautics,  6-11  March  1961,  NASA  Ames  Research  Ctr.,  Moffett  Field, 
Calif.) 
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Trill  iPg,  Leon  1950  THE  LMPAET  OF  A  BODY  ON  A  WATER  SURFACE  AT  AL’ 

ARBITRARY  ANGLE 

J.  Appl  ■  Phys.  .  21  (1):  161-170 

ABSTR^\CT;  This  paper  presents  an  approxima'e  method  of  df  tenrining  "he 
pressure  distribution  during  impact  on  the  surdace  of  a  body  which  strikes 
a  horizontal  water  surface  at  an  arbitrary  angle.  The  efiect  of  the  splash 
is  neglected  and  the  pressure  on  the  free  boundary  is  assumed  proportional 
to  the  potential,  as  if  the  process  were  an  impulse.  The  shape  of  the 
submerged  portion  of  the  striking  body  is  approximated  by  a  semi-ellipse  (two 
dimensions)  a  hemisphere,  half  an  ellipsoid  of  revolution  and  half  a  general 
ellipso.id.  Under  those  conditions  explicit  results  for  the  pres.sure 
distribution  are  found. 
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Tripp,  R.  C,  H.  1945  RECENT  ADVANCES  IN  RESEARCH  ON  PARACHUTES  IN 
THE  GERMAN  AIR  FORCE.  (RAF,  Institute  of  Aviation  Medicine, 
Parnborough)  FPRC  635,  July  1945. 
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Trojan,  S.  and  L.  Jilek  1961  PROCF.DL'RES  AFFECTING  THE  RESISTANCE  OF  RATS 
TO  POSITIVE  ACCELERATION  DURING  ONTOGENY. 

In  Physiol,  Bohemoslov  10:467-473,  1961. 
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Trumbull,  R. ,  H.I.  Chinn,  C.H.  Maag,  L.J.  Milch,  S.W.  Handford,  R.  Seibert, 
P.  Sperling  and  P.K.  Smith.  1960  EFFECT  OF  CERTAIN  DRUGS  ON  THE 
INCIDENCE  OF  SEASICKNESS.  Clin  Phe’-macol  Ther  1:280-3,  May-June  .960 
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Tschermak-Seysenegg,  A.  1932  PHY’SIOLOGISCH-OPTISCHE  BEOBACHTUNGEN  IM  FLLGZEUG 
UND  IM  ROTAIORIUM  (Phy s io 1 og ica 1 -Opt ica 1  Observations  in  the  Aircraft 
and  in  the  Rotarium) 

Forsch.  Fortschr.  dtsch.  Wiss.  (Berlin)  8:  72-73 


5,160 


-  1,562  - 


Taiolkovskii,  K.  E.  1911  INVESTIGATION  OF  OUTER  SPACE  BY  JET  PROPULSION 
Unedited  rough  draft  trans.  of  mono .,Tsiolkovski i ,  K.  E,,  Sobranie 
Sochinenl 1 .  v.  2:  Reaktivnye  Letatelnye  Apparaty.  195A,  p.  100-139, 
(Originally  pub.  in  Airflight  Herald.  1911,  sic). 

(Office  of  Technical  Services,  Washington,  D.C.) 

Oct.  25,  1960  61-27426 


ABSTTLiCT:  Tsiolkovsky 'a  pioneer  (l9ll)  theoretical  derivations  for  a 
"rocket"  or  jet-propulsion  device  for  space  flight  are  reprinted. 
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Tsuda,  J.  1943  THE  CARDIAC  FUNCTION  AND  ACCELERATION. 
Kokuigaku  1:72 


ABSTRACT:  When  positive  G  was  applied,  the  pulse  rate  increased  up  to  39,  then 
decreased  slightly.  Until  negative  4G  has  reached,  the  pulse  rate  also  increased 
but  in  higher  G,  it  deteriorate  rapidly  and  showed  arrhythmia.  In  case  of  trans¬ 
verse  G,  it  decreased  slightly  probably  due  to  the  vestibular  reflex.  The  increas 
ed  heart  rate  will  suggest  the  augmentation  of  cardiac  function. 
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Tsuji,  T.  1943  EXPERIMENTAL  STUDY  ON  THE  EFFECT  OF  FORCE  ON  THE 
DISTURBANCE  IN  AUDITORY  FUNCTION. 

Kokuigaku.  2(1,2):163,  Oct.  1943. 
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Tsuzi,  T.  1943  INVESTIGATION  OF  THE  HEARING  DISTURBANCES  DUE  TO  ACCELERMION 
STRESS .  Kokuigaku  1:112 

ABSTRACT:  The  guinea  pig  weighing  400  to  500  g  that  has  concha  movement  reflex 
for  the  acoustic  stimulations  was  used  for  the  experiment.  The  movement  of  the 
concha  was  recorded  on  the  smoked  paper  by  the  tanbour.  It  is  recognized  that 
under  positive  G  the  hearing  faculty  decreased  considerably  being  suggested  by 
the  decreased  amplitude  of  the  concha  movement. 
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Turnbow,  James  W,  1961  n.S.  ARMY  H-25  HELICOPTER  DROP  TEST  OCTOBER  22,  1960 
(U.S.  Army  Transportation  Research  Command)  Contract  DA-44- 177-TC-624  TREC 

Technical  Report  60-76J  AvCIR  2-TR-125- 

ABSTRACT:  This  report  presents  the  results  of  an  exploratory,  experimental 
study.  A  Piasecki  Model  H-25A  helicopter  has  been  employed  in  recreating  a 
typical  accident  approximating  an  unsuccessful  attempt  to  attain  autcrotation 
from  a  low  altitude  power  failure.  Relatively  high  (50G  to  lOOG)  vertical  and 
longitudinal  accelerations  have  been  observed  for  periods  in  the  ordeip  of 
10  milliseconds  in  an  impact  leaving  the  cabin  area  of  the  airframe  reasonably 
intact.  Failure  of  all  seats  occurred  without  failure  of  either  seat  belts  or 
shoulder  harness. 

The  instrumentation  and  research  techniques  used  in  (1/  the  measurement 
of  the  impact  forces  and  accelerations,  (2)  the  determination  of  the  feasibility 
of  the  utilization  of  on-board  recorders,,  and  (3)  the  evaluation  of  certain 
problems  inherent  in  the  dynamic  crash  testing  of  full-scale  helicopter  and 
VTOL  aircraft  were  presented  in  an  earlier  preliminary  report. 
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Turnbow,  J.W.,  V.E.  Rothe,  G.M.  Bruggink,  &  H.F.  Roegner  1962  CRASH 
INJURY  EVALUATION.  MILITARY  TROOP  SEAT  DESIGN  CRITERIA. 

(U.S.  Army  Transportation  Research  Command,  Fort  Eustis,  Va.) 

TREC  TR  62-79,  Nov.  1962. 

ABSTRACT:  This  report  was  prepared  by  Aviation  Crash  Injury  Research. 

It  contains  the  results  of  a  careful  analysis  of  troop  seat  deficiencies 
ccnducteo  over  the  past  three  years.  The  analysis  was  made  in  light  of 
accident  experience  with  this  seat,  human  tolerance  as  presently  known,  and 
accelerations  and  forces  which  may  be  anticipated  in  potentially  survivable 
accidents  involving  army  aircraft. 

The  analysis  revealed  that  the  strength  requirements  quoted  in  current  mili¬ 
tary  specifications  are  considerably  lower  than  (1)  those  which  would  be 
dictated,  by  the  upper  limit  of  accelerations  which  can  be  tolerated  by  the 
occupants  of  the  seats;  (2)  they  were  also  lower  than  the  accelerations  and 
forces  which  probably  occur  in  many  Army  air-craft  accidents  .  22  This 

substaiit iates  the  observation  by  the  Army  that  these  seats  fail  under  rela¬ 
tively  niuor  accident  conditions,  thus  subjecting  the  occupant  to  further 
hazards,  especially  to  increased  contact  injuries. 

On  the  basis  of  the  detailed  examination  of  current  specifications,  human 
Cl' Icrance .  and  impact  acceleration  data,  it  is  recommended  that  the  troop 
seat  specifications  be  revised  and  that  dynamic  load  factors  of  25  G  for 
0.20  second  plus  45  G  for  0.10  second  be  adopted  for  troop  seat  design  in 
the  longitudinal  and  lateral  directions  and  25  G  for  0.10  second  for  the 
vertical  direction.  In  addition,  an  energy  absorption  capability  must  be 
incorporated  into  the  seat  system  to  reduce  the  vertical  accelerations  on 
the  occupant,  which  would  frequently  exceed  25G,  to  a  tolerable  level. 


-  1*564 


\ 


5,166 

Turnbow,  J.  W.  1962  A  DYKAMIC  CRASH  TEST  OF  AN  H-25  HELICOPTER. 
(Paper,  National  Aeronautic  Meeting,  April  3-6,  1962),  Society  of 
Automotive  Engineers,  New  York,  New  York.  No.  517A 


ABSTRACT:  An  H-25A  Piasecki  helicopter  has  been  employed  in  recreating  a 
"typical"  accident  occurring  with  both  longitudinal  and  vertical  velocity 
components  at  impact.  Acceleration  patterns  at  various  stations  in  the  air¬ 
craft  and  in  the  dummy  occupants  have  been  found  to  be  incomparable  with  the 
results  of  similar  tests  conducted  for  fixed-wing  aircraft  by  NACA.  For  the 
helicopter,  large  magnitude,  short  duration,  accelerations  have  been  observed. 

By  contrast,  accelerations  of  smaller  magnitude  but  with  relatively  longer 
duration  were  found  for  transport  type  aircraft  by  NACA.  When  the  acteleration 
environment  for  the  H-25  is  compared  with  known  tolerance  limits  for  human 
subjects,  evidence  of  the  need  for  modification  in  crew  and  passenger  seats 
to  provide  better  crash  protection  for  the  aircraft'-'s  occupants  becomes  apparent 
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Tu  mb  ridge,  R.  E.  and  J.  V.  Wilson  1943  BLAST  INJTJRY:  PATHOLOGIC  AND 
CLINICAL  FINDINGS  Quart.  J.  Med.  12:169-184. 
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Turnbridge,  R.  E.  1945  CAUSE  EFFECT  AND  TREATMENT  OF  AIR  BLAST  INJURIES 
War  Med . .  (Chicago)  7:3-6. 
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Tuttle,  A.D.  and  H.G.  Armstrong  1939  THE  ROLE  OF  AVIATION  MEDICINE  IN  THE 
DEVELOPMENT  OF  AVIATION.  Mil.  Surgeon.  85:285-301 


ABSTRACT:  The  outstanding  proble '.s  in  the  field  of  aviation  medicine  are: 
effects  of  altitude;  psycho-physiologic  characteristics  of  the  airman;  effects 
of  speed,  vibration,  noise,  etc.;  aside  from  selection  of  pilots  and 
maintenance  of  fitness  in  the  same.  The  pilot  must  possess  a  complex  of  psycho 
physiologic  aptitudes  relating  to  acuity  of  vision,  depth  perception,  sense  of 
motion,  balance,  orientation,  and  other  reactions  relating  to  the  sense  organs 
and  the  central  nervous  system. 

Valuable  data  in  aviation  medicine  with  regard  to  ocular  functions  were 
furnished  by  Berens  and  Wilmer.  The  credit  of  furnishing  the  fundamental  basis 
for  blind  flying  should  be  attributed  to  Major  Myers. 


The  upper  limlc  for  consciousness  in  unacclimatized  men  during  short  exposures 
appears  to  be  between  23,000  and  25,000  feet. 

During  the  first  World  War  many  pilots  refused  to  use  oxygen  until  reaching 
17,000  to  20,000  feet.  However,  the  ’’ceilings"  were  getting  progressively 
lower  as  the  war  went  on,  indicating  cumulative  ill  effects.  The  latter  on 
mind  and  body  were  demonstrated  by  Barcroft,  McFarland  and  Armstrong  at  an 
altitude  of  from  10,000  to  12,000  feet. 
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Tuttle,  A.  D.,  &  G.  R.  Wendt  1946  STUDIES  IN  MOTION  SICKNESS:  IJ.  AIRSICK¬ 
NESS  AMONG  ONE  HUNDRED  EIGHTY-NINE  AIRLINE  STEWARDESSES  AND  ITS  RELATIONSHIP 
TO  PREVIOUS  HISTORY  OF  MOTION  SICKNESS.  (Civil  Aeronautics  Administration, 
Washington,  D.  C.)  April  1946;  Rept.  No.  60 

SUMMARY:  A  questionnaire  was  administered  to  189  United  Air  Lines  stewardesses 
requiring  them  to  report  the  frequency  and  degree  to  which  they  had  been  airsick, 
and  the  conditions  under  which  it  occurred.  The  questionnaire  also  included  an  , 
inventory  of  motion  sickness  on  boats,  trains,  autos,  and  other  devices.  The 
frequency  of  airsickness  was:  427.  had  vomited  from  airsickness;  367,  had 
experienced  lesser  degrees  of  sickness;  227.  had  teen  completely  free  of  sickness. 
And  a  priori  scoring  key  was  applied  to  the  inventory  of  motion  sickness  on 
devices.  Two  people  rated  the  airsickness  part  of  the  questionnaire  for  amount 
of  sickness.  The  correlation  of  inventory  and  airsickness  scores  was  .53, 
showing  that  history  of  sickness  on  other  devices  yields  some  useful  prediction 
of  airsickness.  Significant  conditions  of  airsickness,  according  to  the  ste¬ 
wardesses,  were:  rough  air,  fatigue,  illness  at  time  of  emplaning,  psychological 
factors,  gastric  factors,  high  altitude,  odors,  and  heat.  (CAA) 
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Tyrer,  J.  and  K.V.  Robertson  1944  REPORT  ON  ANTI-G  EQUIPMENT. 

(Report,  Comm.  Flying  Personnel  Research)  RAAP  -FK  95,  13  Aug.  1944 
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Tyler,  D.  B.  1948-49  THE  EFFECT  ON  MARKMANSHIP  OF  SOME  MOTION  SICKNESS 
PREPARATIONS  CONTAINING  BARBITURATES  AND  HYOSCINE. 

J.  Appl.  Physiol.  1:  737 
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Tyler,  D.B,  and  P.  Bard  1949  MOTION  SICKNESS. 
Physiol.  Rev..  29:311 
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Unger,  H.  R.  &  L.  J.  Milch  1959  THE  EFFICACY  OF  TRILAFON  IN  POTENTIATING 
BONAMINE  MOTION  SICKNESS  PROPHYIAXIS  IN  DOGS.  (School  of  Aviation 
Medicine,  Randolph  AFB)  Rept.  no.  59-78;  ASTLA  AD  226  474. 


ABSTRACT:  A  standardized  swinging  procedure  was  utilized  to  indupe  vomiting 
in  a  group  of  normal  mongrel  dogs.  Only  dogs  which  exhibited  emesis  con¬ 
sistently  within  a  30-minute  interval  during  a  premedication  control  period 
were  considered  susceptible.  The  susceptible  animals  were  randomly  placed 
in  three  treatment  groups  -  namely,  placebo,  bonamine^,  and  the  combination 
of  bonamine*^  with  trilafon  .  Prolongation  of  vomiting  time  represents  an 
elevated  threshold  of  vgstibular  stimulation  along  the  labyrinthine-vomgting 
center  chain.  Bonamlne  and  the  combination  of  bonamlne^  with  trilafon 
exhibited  a  protective  effect  against  swing-induced  emesis.  Trilafon®,  a 
potent  tranquilizer,  has  no  protective  effect  when  used  alone  and  in  combina¬ 
tion  with  bonamlne®  affords  a  degree  of  protection  which  is  no  greater  than 
the  effect  shown  bv  bonamine®  alone.  It  is  therefore  concluded  (a)  that  the 
action  of  trilafon®  does  not  contribute  to  the  protection  afforded  by  bonamine 
against  swing-induced  vestibular  stimulation  and,  therefore,  (b)  that  stimuli 
arising  from  those  brain  centers  affected  by  trilafon®  have  not  been  shown  to 
be  contributing  factors  in  the  etiology  of  motion-induced  emesis.  (Author) 
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University  of  Florida  1956  ANALOG  SIMULATOR  SYSTEM  (Departmen't  of  Engineer¬ 
ing  Mechanics,  Engineering  and  Industrial  Experiment  Station,  University 
of  Florida,  Gainesville,  Florida)  Contract  Number  AF  08(616) -36,  Task  2, 
August  1956,  ASTIA  AD- 106  702 


ABSTRACT:  This  Instruction  Manual  presents  the  theory,  design,  operation 
and  maintenance  of  the  Analog  Simulator  System,  a  special-purpose  mathematical 
machine  that  gives  the  response  acceleration  of  a  single-degree-of -freedom 
mass-spring  system  whose  support  is  subjected  to  some  given  shock  excitation. 
The  Simulator  System  is  capable  of  arbitrary  variations,  within  wide  limits,  of 
the  two  parameters  of  the  mass-spring  system,  the  natural  frequency  and  damping 
coefficient.  Also,  the  System  mechanizes  the  application  of  the  generalized 
spectrum  criterion  for  the  severity  of  shock,  which  was  developed  in  a  previous 
Phase  Report. 
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University  of  Southern  Calif.,  School  of  Medicine  1951  ESCAPE  PROM  HIGH- 
SF^  AIRCRAFT  AND  THE  PROBLEM  OF  COMPOUND  ACCELERATIONS:  A  LABORATORY 
STUDY.  (  Presented  at  the  twenty-second  meeting  of  the  Aero  Medical 
Association  in  Denver,  Colorado,  May  1951) 
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CCMPAHATIVB  STRESS  ANALYSIS  FOR  LARGE 


University  of  Virginia 
DYNAMIC  ACCELERATORS 
(Research  Laboratories  for  the  Engineering  Sciences,  University  of  Viralnla^ 

^571.t  Aero^edical  ResL«h  u^^^tory 
*‘**^‘'°  (Publication  of  Final  Report  expected  in 
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Uradnicek,  R.  K.  1961  EVALUATION  OP  A  PRECISION  CENTRIFUGE  FOR  USE  IN  LINEARITY 
CHECKING  GUIDANCE  ACCELEROMETERS .  In  1961  Proceedings  of  the  Institute  of 
Environmental  Sciences  National  Meeting.  April  5.  6.  7.  1961.  Washington.  D.C. 
(Mt.  Prospect,  Ill.:  Institute  of  Environmental  Sciences,  P.  0.  Box  191) 
pp.  299-303 

ATTRACT:  The  purpose  of  this  evaluation  was  to  determine  the  operating  character¬ 
istics  of  a  precision  centrifuge.  Areas  of  most  importance  were  precision  plat- 
fora  excursions  and  angular  velocity  measurements.  A  second  objective  was  to  make 
modifications  and  recommendations  to  improve  the  centrifuge  test  facility.  Results 
of  the  evaluation  will  be  used  to  clarify  performance  characteristics  of  guidance 
accelerometers  in  an  extensive  linearity  test  program.  (AUTHOR) 
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Urschel,  D.L.  1%2  MEDICAL  FACTORS,  IN  NON-FATAL  AIRCRAFT  ACCIDENTS. 

(Paper,  33rd  annual  meeting  of  the  Aerospace  Medical  Association,  Atlantic 
City,  N.J. ,  9-12  April  1962) 
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Usachev,  V.V.  1956  NA  U3LOVNYE  SOSUDISTO-DVIGAIEL’NYE  REFLEKSY 

(Effects  of  Radial  Acceleration  on  Conditioned  Vasomotor  Reflexes) 
Zhurnal  Vysshel  Nervnol  Deist*»l  Nosti  Imeni  E*P-  Paiova  6(3)  :555-56o,* 
May- June  1956. 


ABSTRACT:  The  effects  of  acceleration  on  the  central  nervous  system  were 
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studied  by  pletliysmographlc  measurement  of  changes  in  the  conditional  vasomotor 
(vasoconstriction)  reflexes  to  a  bell  and  unconditional  vasomotor  reflexes  to 
cold  water  stimulation.  Five  healthy  males,  21  to  32  years  of  age,  were  subject¬ 
ed  to  positive  acceleration  in  a  centrif*jge  of  3.5  m.  radius.  Maximum  force 
was  exerted  for  20  sec.  The  decline  of  both,  cold-pressor  reflex  and  the  condi¬ 
tional  vasomotor  reflex,  and  the  increase  in  the  respective  latencies  during 
the  first  twenty  to  twenty-six  minutes  after  rotation  attest  to  the  dominance  of 
inhibition  processes  under  acceleration  in  those  parts  of  brain  which  regulate 
the  vascular  tonus. 
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Osachev.  V.  V.  1957  K  VDPRDSU  0  PRICHINEKH  ZRITEL'NYKH  NAKUSHENIY  PRI 

DLITEL'NYKH  USKORENIYAKH.  (THE  PROBLEM  OF  VISUAL  DISTURBANCES  AT  SUSTAIN¬ 
ED  ACCELERATIONS.)  Voyenno-medltsinskiv  Zhurnal  (Military  Medical 
Journal)  4:19-21,  1956.  (Translation  in  USAF  Air  Intelligence  Informa¬ 
tion  Report  "Acceleration  and  the  Human  Organism".  IR-1282-S7,  20  March 
1957). 
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Usachev,  V,  1958  ACCELERATION  DURING  SUPERSONIC  FLIGHTS 
Sovetakava  Aviatalva  (Moacow),  12  July  1958 


ABSTRACT:  Prolonged  period  of  acceleration  during  flights  faster  than  sound  pro¬ 
duces  certain  changes  In  the  human  organism.  Inability  of  the  human  organism  to 
withstand  G- force  even  of  comparatively  low  magnitude  places  a  limit  on  the  possi¬ 
bility  of  carrying  out  tactical  air  maneuvers.  The  human  organism  is  capable  of 
withstanding  adverse  effects  of  acceleration.  Protective  mechanism  come  into 
action  as  soon  as  the  centrifugal  forces  appear  and  the  vascular  reflexes  Immed¬ 
iately  begin  to  regulate  the  arterial  pressure  more  effectively  and  to  accomodate 
the  activity  of  heart  to  new  conditions.  Blood  pressure  evens  out  and  blood  flow 
In  the  brain  remains  at  sufficiently  high  levels.  Muscle  tension  in  the  stomach 
and  In  the  lower  extremities,  during  acceleration  hinder  blood  flow  into  the 
lower  half  of  the  body,  thereby  compensating  to  some  degree  any  disturbance  In 
circulation.  It  has  been  proven  that  a  period  of  combat  training  and  various 
physical  exercises  help  to  Improve  blood  circulation.  This  helps  the  huamn  organ¬ 
ism  to  become  more  responsive  to  signals,  thus  limiting  the  adverse  effects  of  G- 
forces.  At  present,  fighter  pilots  wear  anti-G  suits  which  improve  blood  flow  in 
the  brain.  (CARI) 
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Usachev.  1960  MAH  IN  FLIGHT  AND  CHANGE  IN  GRAVITY. 

Sovetskava  Aviatsiva  (USSR)  p.  3,  22  August  1958 
LC  or  SLA  60-23534 


ABSTRACT:  When  head  to  foot  accelerations  of  4  G’s  last  for  3-5  seconds. 


contraction  In  peripheral  vision  usually  results,  and  after  1-2  seconds  only 
central  vision  remains  unimpaired.  Accelerations  of  5  G's  lasting  4-6  seconds 
causes  the  central  vision  to  become  hazy  and  finally  lost.  Consequently, 
acceleration  of  5  G's,  lasting  10-20  seconds,  is  the  limit  of  tolerahce  for 
the  majority  ofhealthy  people  who  have  not  been  conditioned.  However  great 
magnitudes  can  be  tolerated  for  brief  times.  In  ejection  from  an  aircraft 
18-20  G's  for  0.1-0.15  seconds  can  be  tolerated.  Danger  of  significant 

G  forces  decreases  with  altitude  becausd  thinness  of  the  atmosphere  precludes 
violent  maneuvers.  Anti-G  suits  md  an  inclined  positin:u  can  help  to  increase 
tolerance.  It  is  important  to  note  that  the  ouin  symptoms  which  alert  the  pilot 
are  visual  disturbances. 
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Dsachev,  V.  V.  1961  VLIYANIE  RADUL'NYKH  DSKORENII  HA  DVIGATEL’HYB 

USLOVNYE  RETLEKSY  (Effect  of  Radial  Acceleration  on  Mo tor -Condi tinned 
Reflexes) 

(Trans,  of  Zhumal  Vvsshei  Nervonoi  Deyatel'nosti  (USSR)  ll(l);22-28, 
1961) 

(Office  of  Technical  Services,  Washington,  D.C.)  61-27393 
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Gseller,  J.W. ,  and  J.S.  Algrantl  1960  PILOT  REACTION  TO  HIGH-SPEED  ROTATION 

(Lewis  Research  Center,  Cleveland,  Ohio,  Presented  at  lAF  Meeting,  Stockholm, 
Sweden,  August  1960)  National  Aeronautics  and  Space  Administration  Report  No. 
B-990. 
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Dsaller,  J,  W.,  &  J.  S.  Algrantl  1960  PILOT  CONTROL  OF  SPACE  VEHICLE  TUMBUNC 
(Paper,  Institute  of  Aeronautics  6  Space,  National  Specialists  Meeting  on 
"Guidance  of  Aerospace  Vehicles",  25-27  May  1960,  Boston,  Mass.) 
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Uyemura,  M.  &  A.  Ishida  1940  HYDROMECHANISCHE  UNTERSUCHUNGEN  tfBER  DEN 
BLUTDRUCK  DER  NETZHAUTGEPJCSSE  (Hydro-mechanical  Studies  Concerning 
the  Blood  Pressure  of  the  Retinal  Vessels) 

Acta  Societatls  Ophthalmologicae  Japonicae  (Tokyo)  44(2);  1114-113®  “ 
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Uyemera,  M.  and  A.  lahlda  1940  HYDROMECHANIC  STUDIES  ON  THE  BLOOD 
PBQBSSURE  of  the  retinal  blood  vessels.  (Nippon  Gankaga’-Jial  Zaaai.) 
Acta  Soc.  Ophth..  (Japan),  44:1114-39.  Abatract:  J.  Avlat  Med. .  12:266 


ABSTRACT:  Four  healthy  males  were  measured  for  the  capillary  blood  pressure 
of  the  macula  lutea  In  different  body  positions ‘by  means  of  Uyemura  and 
Sugnanuma's  ophthalmodynamometer.  The  retinal  blood  pressure  in  a  horizontal 
position  was  higher  than  In  a  vertical  position  and  Increased  by  3.9,  10.7, 
and  19.6  inn.  Hg.,  respectively,  when  the  body  was  tilted  head  downward  at  a 
certain  speed  to  angles  of  15,  30,  45,  and  60  degrees. 

The  brachial  blood  pressure,  which  was  measured  slraultaneaouly,  did  not 
change  at  any  position.  The  rise  of  the  retinal  blood  pressure  was  due  to 
the  stagnation  of  blood  In  the  retinal  capllarles  brought  about  by  centrifugal 
force.  With  repeated  experiments  the  rise  became  less  and  less  noticeable  as 
a  result  of  the  adaptation  of  the  subject.  When  the  tilting  was  done  at  a 
slow  and  constant  rate,  no  rise  In  the  retinal  blood  pressure  was  observed. 

By  contrast,  when  the  tilting  was,  done  suddenly  and  rapidly,  the  retinal  blood 
pressure  rose  twice  as  high  as  normal.  Hence  the  blood  pressure  In  the  retinal 
capllarles  la  subject  to  hydrodynamic  principles  and  Is  changed  by  centrifugal 
force  when  the  body  Is  In  motion,  unless  compensated  by  physiologic  adaptation. 
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U.  S.  Adjutant  General's  Office  1958  MILITARY  ASPECTS  OF  SPACE  EXPLORATION 
(A  SELECTED  LIST  OF  TITLES)  (Adjutant  General's  Office,  Washington,  D.  C.) 
Special  Bibliography  No.  16;  ASTIA  AD-220  815;  5  June  1958 


ABSTRACT:  This  bibliographic  survey  has  been  made  at  the  request  of  the  Office, 
Chief  of  Research  and  Development,  Department  of  the  Army.  Its  aims  and  objec¬ 
tives  are  specific  -  to  throw  light  on  available  unclassified  lltetature  which 
points  up  the  military  implications  of  space  exploration.  In  the  process  of 
research  it  became  evident  to  the  analysts  of  the  Army  Library,  that  the  scope 
of  unclassified  materials  dealing  exclusively  with  the  military  aspects  of  the 
subject  were  limited,  and  that  the  available  materials  tend  to  emphasize  the 
subject  indirectly  rather  than  directly.  Nevertheless,  through  careful  selec¬ 
tion,  it  was  possible  to  assemble  approximately  300  titles  which  should  prove 
helpful  to  those  who  seek  Information  on  the  military  Implications  of  space 
exploration.  The  broader  aspects  of  space  exploration,  Involving  the  overall 
scientific  and  nonscientlf Ic  trends  and  activities,  have  been  deliberately  ex¬ 
cluded  from  this  compilation.  (AUTHOR) 
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U.S.A.F.,  Aerospace  Information  Division  1961  SOVIET  LITERATURE  ON  LIFE  SUPPORT 
SYSTEMS 

(Science  and  Technology  Branch,  Aerospace  Information  Division)  AID  Work 
Assignment  No.  22,  Report  /  AID  Report  61-168  December  20,  1961 
ASTIA  AD  271  154 

ABSTRACT:  This  is  the  seventh  in  a  monthly  report  series  reviewing  Soviet 
developments  in  life  support  systems  as  reflected  in  Soviet  publications.  This 
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report  !•  bated  on  materials  made  available  at  the  Aerospace  Information  Division 
during  October -November  1961,  Items  are  selected  from  Soviet  open  literature 
and  include  scientific  publications  and  literature  of  a  popular  type. 

The  BUterials  in  this  report  deal  with  the  following  topic:  Space  medicine 
and  biology. 
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U.S.  Aerospace  Information  Div.  1961  SOVIET  LITERATURE  ON  LIFE  SUPPORT 
SYSTEMS  (Science  and  Technology  Branch,  Aerospace  Information  Div, 

Washington,  D.C.)  AID  Work  Assignment  No.  22,  Report  6,  AID  Report  61-143, 

Oct  27.  1961.  ASTIA  AD  267  926 

ABSTRACT:  This  is  the  sixth  in  a  monthly  report  series  reviewing  Soviet  develop¬ 
ments  in  life  support  systems  as  reflected  in  Soviet  publications.  It  reviews 
Soviet  developments  in  space  biology,  medicine,  vehicle  ecology,  and  life 
support  instrumentation.  This  report  is  based  on  materials  made  available  at 
the  Aerospace  Information  Division  during  September  1961.  Items  are  selected 
from  Soviet  open  literature  and  include  scientific  publicati,ons  and  literature 
of  a  popular  type. 
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U.S.  Air  Information  Division  1961  COMPREHENSIVE  ANALYSIS  OP  SOVIET  SPACE 
PROGRAM  (BASED  ON  SOVIET  OPEN  LITERATURE  1958-61) 

(Science  and  Technology  Section,  Air  Information  Division)  AID  Rept.  61-72; 
22  May  1961;  ASTIA  AD  260  501 


ABSTRACT:  This  report  is  based  on  more  than  200  articles,  official  (TASS)  reports 
sketches,  and  books  published  in  connection  with  the  Soviet  space  program.  The 
report  reflects  information  on  Soviet  space  technology  covering  a  period  of  about 
3  years  (1958-61).  The  report  consists  primarily  of  cotiments  published  by 
Soviet  specialists  in  astronautics  and  of  opinions  formed  by  the  writer  on  the 
basis  of  his  analysis  of  this  Information.  In  most  cases,  the  Soviet  comments 
and  opinions  are  closely  paraphrased,  rather  than  directly  quoted.  In  expressing 
his  own  opinions  and  conclusions,  the  writer  has  attempted  to  show  the  inferences 
on  which  they  are  based.  The  literature  surveyed  has  led  the  writer  toward 
several  tentative  conclusions  which,  if  correct,  may  be  of  considerable  signifi¬ 
cance.  These  opinions  concern  the  launching  and  recovery  systeiss  us'rd  in  the 
Soviet  space  programs. 


5,193 

U.S.A.F.,  Air  Information  Division  1961  FURTHER  DETAILS  ON  GAGARIN  FLIGHT 
(Science  and  Technology  Branch,  Air  Information  Division;  AID  Rept,  61-113 
July  27,  1961  ASTIA  AD  261  454 


ABSTRACT:  The  present  brief  report  recounts  certain  details  found  in  three 
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articles  published  by  USSR  scientists  and  discusses  the  implications  of  this 
information.  The  first;  article  was  written  by  Professor  G.V,  Petrovich  and 
published  in  the  Vestnlk  of  the  Academy  of  Sciences  USSR,  The  second  is  a 
TASS  interview  with  Professor  V.V.  Dobronravov.  The  third  was  written  by 
Inna  Yavorskaya,  scientific  secretary  of  the  Interplanetary  Travel  Conaaission 
of  the  Academy  of  Sciences  USSR. 
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U.S.A.F.,  Air  Information  Div.  1961  SOVIET  LITERATURE  ON  LIFE  SUPPORT  SYSTEIC 
(Science  &  Technology  Section,  Air  Information  Division)  AID  Work  Assignment 
No,  22,  Kept.  4;  AID  Rept.  61-109;  July  1961  ASTIA  AD  261  452 


ABSTRACT:  This  is  the  fourth  in  a  monthly  rejxjrt  series  reviewing  Soviet 
developments  in  life  support  systems  as  reflected  in  Soviet  publications. 

This  report  is  baaed  on  materials  made  available  at  the  Air  Information  Division 
during  June  1961.  Items  are  selected  from  Soviet  open  literature  and  include 
scientific  publications  and  literature  of  a  popular  type. 

Tlie  materials  in  this  report  deal  with  the  following  topics: 

I.  Space  Medicine  and  biology 

II.  Space  physiology 

III.  Space  psychology 

IV.  Space  vehicle  ecology 
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U.S.  Air  Information  Division  1961  SOVIET  LITERATURE  ON  LIFE  SUPPORT  SYSTEMS 
Science  and  Technology  Section,  Air  Information  Division  AID  Rept,  61-41 
March  24,  1961  ASTIA  AD  254  410 


ABSTRACT:  This  is  the  first  in  a  monthly  report  series  reviewing  Soviet  develop¬ 
ments  in  life  support  systems  as  reflected  in  Soviet  publications.  In  this 
series,  materials  will  be  grouped  according  to  the  fol),7wing  topics;  I.  Space 
medicine  and  biology;  I.  Space  physiology;  III.  Perceptual  physiology; 

IV.  Space  psychclogy;  V.  Space  vehicle  ecology;  VI.  Survival  conditlions; 
and  VII.  Instrumer. tatlon.  This  report  is  based  on  source  materials  made  available 
at  the  Air  Information  Division  during  February,  1961.  Items  are  selei:ted 
from  Soviet  open  literature  and  include  scientific  publications  and  literature 
of  a  popular  type.  Materials  in  this  report  deal  with  topics  I,  II,  vL  and  VI. 
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U.S.  Aerospace  Information  Division  1961  SOVIET  LITERATURE  OH  LIFE  SUPPORT 
SYSTEMS.  (Science  and  Technology  Branch,  Aerospace  Information  Division) 
AID  Report  61-156,  30  Nov.  1961.  ASTIA  AD  269  794. 


CONTENTS : 

Ecological  System 


1,574 


Stress  Factors  -  Acceleration,  Noise.  Vibration 

Weightlessness 

Radiation  Effects 

Training  and  Biota IcMtry 
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U.S.  Aerospace  Information  Division.  1962  SOVIET  MANNED  SPACE  FLIGHT 

INDIVIDUALS  AND  COMPONENTS  OF  THE  USSR  SPACE  COfMAND  SYSTEM- SUPPLEMENT 
(BASED  ON  SOVIET  OPEN  LITERATURE  1961-1962).  (Aerospace  Information 
Division,  Science  and  Technology  Branch,  Wash.,  D.C.)  AID  rept.  no.  62-129; 
ASTIA  AO-2S5  329;  12  Sept.  1962 
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U.S.A.F.  Aerospace  Information  Division  1962  SOVIET  LITERATURE  ON  LIFE 
SUPPORT  SYSTEMS  (Aerospace  Information  Division,  Washington,  D.C.) 
AID  Report  62-95,  3  July  1962.  ASTU  AD  28§X32 


ABSTRACT:  The  first  18  paragraphs  of  this  article  (pp.  1217-1219)  deal  with 
the  achievements  of  Soviet  space  science,  the  discovery  of  the  three  "cosmic 
speeds"  progress  in  rocketry,  planned  aspects  of  the  Soviet  space  program,  the 
rise  of  space  biology,  the  space-flight  factors  which  affect  life,  the  role  of 
telemetry,  the  hazards  of 'space  flight,  and  space  medicine.  These  are  dealt 
with  In  general  terms  and  have  been  published  earlier  in  many  Soviet  publications 
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U.'i. Aerospace  Information  Dlv.  1962  SOVIET  LITERATURE  ON  LIFE  SUPPORT  SYSTEMS 

(Aerospace  Informatlotk  Dlv. ,  Washington,  D.C.)  AID-62-28,  NASA  N621'>686, 

Feb.  1962 

ABSTRACT:  This  report  reviews  Soviet  developments  In  space  biology,  medicine 
and  physiology.  (AUTHOR  ABSTRACT) 
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0.  S.  Aerospace  Information  Dlv.  1962  SOVIET  LITERATURE  ON  LIFE  SUPPORT 
SYSTEMS  (Aerospace  Information  Dlv.,  Washington,  D.C.,  Jan.  1962) 
AID-62- 17,  NASA  N62- 14685 

ABSTRACT:  This  report  reviews  Soviet  developments  In  space  physiology. 
(AUTHOR  ABSTRACT) 


Aerospace  Information  Division  1962  SOVIET  LITEBATURE  ON  LIFE  SUPPORT  SYSTEMS 
A.  BIOSCIENCES 

Aerospace  Information  Division,  AID  Work  Assignment  No.  22,  AID  Report  62>61 
March  31,  1962  ASTIA  AD  276  171 


ABSTRACT:  This  is  the  tenth  in  a  monthly  report  series  reviewing  Soviet 
developments  in  life  support  systems  as  reflected  in  Soviet  publications. 

This  report  is  based  on  materials  made  available  at  the  Aerospace  Information 
Division  during  March  1961.  Items  are  selected  from  Soviet  open  literature  and 
Include  scientific  publications  and  literature  of  a  popular  type.  The  materials 
in  this  report  deal  with  the  following  topics:  I.  Space  medicine  and  biology 
and  II.  Space  physiology. 
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D.S. Aerospace  Information  Div.  1962  SOVIET  MANNED  SPACE  FLIGHT  LIFE  SUPPORT 
SYSTEMS:  MEDICAL  AND  BIOLOGICAL  ASPECTS  OF  THE  VOSTOK'3  AND  VDSTOK-4 
FLIGHTS.  (Aerospace  Information  Division,  Washington,  0;C,) 

AID  Report  No.  62-191,  November  1962.  ASTIA  AD  291  911, 


^T^CT:  The  medical  and  biological  aspects  of  the  Vostok-fl  and  Vostok-4 
flight,  Including  selections  of  orbits,  physical  and  psychological  preparation, 
l^dical  monitoring,  radiation  protection,  diet,  cabin  ecology,  and  projected 
problem  for  interplanetary  flight,  were  reviewed.  The  sources  are  from  Soviet 
open-literature,  chiefly  newspapers,  published  in  the  period  August -October 
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Aerospace  Information  Div,  1962  PRINCIPLES  OF  LIFE  SUPPORT  IN  SPACE  BASED  ON 
SOVIET  OPEN  LITERATURE  PUBLISHED  IN  CONNECTION  WITH  THE  VOSTOK-3  AND 
VOSTOK-A  LAUNCHINGS 

Aerospace  Information  Div.,  Washington,  D.C.  5  Dec.  1962  ASTIA  AD  291  910 


ABSTRACT:  Descriptions  of  the  principles  of  life  support  in  space  used  b 
Soviet  specialists  at  the  present  time  for  orbital  flights,  and  those  which  are 
being  discussed  and  developed  for  future  lont’-range  missions  have  been  extracted 
from  more  than  two  hundred  articles  and  TASS  reports  published  predominantly 
in  Soviet  newspapers  in  ccnnecticn  with  the  launching  of  the  Vostok-3  and  Vostok-A 
spaceships.  The  articles  were  written  by  various  specialists  in  the  field  of 
space  technology,  including  academicians,  corresponding  members  of  the  Academy 
of  Sciences,  professors,  doctors  of  biological  sciences,  doctors  of  medical 
sciences,  candidates  of  medical  and  technical  sciences  and  physics  and  math¬ 
ematics,  engineers,  science  reporters,  and  cosmotiauts.  Primary  emphasis  was 
placed  on  the  discussions  of  data  which  describe  the  design  elements  of  equipment 
used  in  space  application,  including  the  spaceship  cabin,  automatic  devices, 
equipment  used  in  the  cosmonaut  training  program.  Psychological  and  physiological 
conditioning  and  responses  and  safety  factors  are  included.  (Author) 
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Aerospace  Information  Division  1963  SOVIET  LITERATURE  ON  LIFE  SUPPORT 
SYSTEI1S.  A.  BIOSCIENCES  (  Aerospace  Information  Division,  Library  of 
Congress,  Washington,  D.C.)  AID  Report  P-63-43,  29  March  1963. 


ABSTRACT:  This  is  the  thirteenth  in  a  series  reviewing  Soviet  developments  in 
life  support  systems.  It  is  based  on  materials  made  available  at  the  Aerospace 
Information  Division  through  December  1962.  Items  are  selected  from  Soviet  open 
literature. 

The  materials  in  this  series  are  grouped  according  to  the  following  toplca: 

Psrt  A  (Biosciences) 

I.  Space  medicine  and  biology 

II.  Space  physiology 

111.  Perceptual  physiology 

IV.  Space  psychology 

V.  Space  vehicle  ecology 

VI.  Survival  conditions 
Part  B.  (Instrumentation). 

Materials  in  this  report  deal  with  topics  I,  II,  and  V. 
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U,S,  Aerospace  Information  Division  1963  SOVIET  BIOMEDICAL  MONITORING  IN  SPACE 
FLIGHT  METHODS,  TECHNIQUES,  AND  EQUIPMENT 
(Aerospace  Information  Division,  Library  of  Congress)  AID  Work  Assignment  No.  22 
AID  Report  P-63-42  March  27,  1963  ASTIA  AD  402  620 


ABSTRACT:  This  report  consists  of  eleven  abstracts,  one  of  an  article  in  Etudes 
sovietiques  and  ten  of  articles  in  two  recently  published  Soviet  collections, 
Pervyye  kosmicheskiye  polety  theloveka  (First  space  flights  of  man)  and  Problemy 
kosmicheskoy  biologil  (Problems  of  apace  biology). 


Aerospace  Medical  Association  1  1960  PRESENT  ACTIVITIES  IN  THE  LIFE 

SCIENCES.  (Life  Science|s  Conmittee,  Aerospace  Medical  Association, 
Washington,  D.C.)  I 


ABSTRACT:  This  publication  contains  a  list  of  the  present  research  activity 
in  the  field  of  life  sciences  Ulth  a  corresponding  list  of  laboratory  names 
and  locations  and  chief  investigators  who  are  doing  research  work  in  the  fields 

listed. 
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USAF  Aerospace  Medical  Center  1960  LECTURES  IN  AEROSPACE  MEDICINE, 

11  "  15  JANUARY  1960.  (School  of  Aviation  Medicine,  USAF  Aerospace 
Medical  Center  (ATC) ,  Brooks  AFB,  Texas) 

ABSTRACT:  This  lecture  series  Includes  twenty-four  lectures  presented  to  an 
audience  composed  of  dlstlnquished  foriegn  representatives,  U.S.  ailltary  officese, 
and  outstanding  research  and  university  representatives. 
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1961  LECTURES  IN  AEROSPACE  UEDICINE> 
(Conducted  at  the  School  of  Aviation  Medicine. 

Brooks  AFB,  Texas) 

ABSTRACT;  This  lecture  series  Includes  twenty-sU  lectures  presented  to  an 
audience  co^osed  of  dlstlnquished  foreign  representatives,  U.S.  allitary  offlcsiia, 
and  outstanding  research  and  university  representatives.  ' 
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r 

March  1959,  ASTIA  AD  226  473  corce  ssse,  Tex.) 

CONTENTS : 

{indl  subdivisions  o#'  /vj 

by  H.  Strughold  (bioastronautical  aspect) 

Bio-paks:  Instrumentation  and  biomedical  research  Prl^ul^».  < 

Center  of  gravity  and  fflnlTlo^^o  •  j  earen  rrtmates  In  space 

rhesus  monkey,  by  H.G.  Clamann  ^"ertla  measurements  for  seat  plus  a 

by  H.rtun  condition.. 

.ystcr’:c:dCs''b^v“  Kc:jr*'"  ““  *”  '■»»<'  «dio,ic,i 

Man  in  Space,  by  B.  Balke 

Physiological  Instrumentation  of  man  during  liaht  Sv  r  u  v 

CnrOon  ^no.ide  ph.no.en,  in  g„nn  pUnt,  ^  s  l  Sltr 

R.M.  Adams,  J.A.  Green  and  E.G.  Shaw  ^  Wilks, 
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1961  DETAILS  OF  THE  LEGENDARY 


U.S.  Aerospace  Technical  Intelligence  Center 
FLIGHT 

Center,  Wrlght-Patterson  AFB,  Ohio 
Trans,  No,  MOL-1035  16  April  1961  ASTIA  AD  261  805  ^ 

Original  Source:  Komaotnol *skava  Pravda  91(11031);  1-3 
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n  S .  Air  Forces  War  Dept . .  1943  EFFECT  OF  ACCELERATION  ON  ESCAPE  FRCM 

AIRCRAFT.  Appendix  J.  TSELA-3-697-11,  28  Feb.  1943. 
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O.S.  Air  Force  1945  EFFECT  OF  ACCELERATION  ON  ESCAPE  FROM  AIRCRAFT 

(Paper,  Conference  on  "Buman  Factors  in  the  Design  and  Operation  of 
Aircraft'*  Aero  Medical  Laboratory,  Engineering  Division,  Wright -Patterson 
AFB,  Ohio,  19,  20  Jan.  1945)  ASTIA  ATI  12  729 
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U.8.  Air  Force  1948  VENOUS  PRESSURE  IN  TNE  HEAD  UNDER  NEGATIVE  ACCELERATION 
(Aeronaut leal  Medical  Laboratory,  Wright -Patterson  AFB,  Ohio)  15  Jan.  1948. 


5,214 

U.S.  Air  Force  1949  SYNOPSIS  OF  IKE  AERO-MEDICAL  ASPECTS  OF  JET-PROPELLED 
AIRCRAFT.  (USAF  Air  Material  Coomand,  Wrlght-Patterson  AFB,  Ohio) 

Jan.  1949.  ASTIA  ATI  56  134. 


ABSTRACT:  This  publlcaticn  contains  brief  suosmaries  of  aero  medical  problems 
arising  today  from  the  use  of  Jet  aircraft.  Specifically,  there  are  sections 
concerning  the  problems  of  high  altitude  flight,  problems  of  high  speed  flight, 
and  problems  concerning  flight  safety.  In  many  sections  nothing  nev  has  been 
added  since  the  war,  except  a  better  understanding  of  human  requirements.  In 
others,  much  new  material  has  been  included  and  many  new  problems  clarified. 
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U.S.  Air  Force  Air  Materiel  Command 
(USAF,  AMC,  Holloman  AFB,  N.M.) 


1950  HIGH  ALTITUDE  BATL-OUTS. 

Memorandum  Report  MCREXD-695,  Sept.  1950. 


ABSTRACT:  Experimental  results  are  presented  of  fourteen  human  tests  accomplish¬ 
ed  at  Holloman  Air  Force  Base,  which  prove  the  feasibility  of  escape  at  high 
altitude  from  a  physiological  standpoint  and  demonstrate  the  practicability  of 
automatic  equipment  for  ejection  seat  and  free  bailout  methods  of  escape. 
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U.S.  Air  Force  1950  BACK  INJURY  IN  JET-AIRCRAFT  ACCIDQiTS;  28  CASES- 

nAsn  LANDINGS.  (USAF  Flying  Safety,  Norton  AFB,  Calif)  Informal  Report. 
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USAF  1950  GERMAN  AVIATION  MEDICINE,  WORLD  WAR  II. 
(  School  of  Aviation  Medicine,  Wash.  D.C.) 
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O.S.  Air  Force  1951  PARACHITTE  HANDBOOK 

(Parachute  Branch,  Equipment  Lab.,  Wright  Air  Davelopnent  Ctr. ,  Wright- 
Patterson  AFB,  Ohio)  1  March  1951.  ASTIA  ATI  35532. 


5,219 

U.S.  Air  Force  1952  THE  BEGINNINGS  OF  RESEARCH  IN  SPACE  BIOLOGY  AT  THE  AIR 
FORCE  MISSILE  DEVELOPMENT  CENTER,  HOLLOMAN  AIR  FORCE  BASE,  NEW  MEXICO, 
1946-1952 

Air  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.  Mex.  ASTIA  AD  208  018 

ABSTRACT;  The  first  Installment  tovard  fulfilling  the  need  for  examining  the 
history  of  Air  Force  participation  in  space-biology  research.  A  serious  study  of 
the  origins  of  biological  projects,  their  gradual  evolution,  and  their  scientific 
and  technical  contributions  is  of  considerable  value  in  avoiding  did  mistakes  or 
duplicating  previous  effort,  and  for  suggesting  new  paths  of  endeavor  in  the 
planning  and  pursuit  of  the  more  complex  programs  required  in  the  immediate 
future.  The  V-2  and  Aerobee  rocket  experiments  and  balloon  flights  are  reviewed, 
with  emphasis  upon  the  biomedical  information  obtained  therefrom.  Experiments 
included  fungus  spores,  fruit  flies,  mice,  hamsters,  cats,  dogs,  and  monkeys  as 
subjects.  The  effect  at  high  speed  and  altitude  of  G  forces,  subgravity,  and 
cosmic  radiation  were  major  factors  explored.  Experience  gained  in  rocket  and 
balloon  launching,  instrumentation  and  recovery  techniques,  and  , the  growing 
collection  of  scientific  data  particularly  related  to  cosmic  radiation  and  sub¬ 
gravity  problems  marked  the  practical  beginnings  of  Air  Force  research  in  apace 
biology. 
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USAF  1952  PHYSICS  AND  MEDICINE  OP  THE  UPPER  ATMOSPHERE 
(  School  of  Aviation  Medicine,  Randolph  Field,  Texas) 
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U.S.  Air  Force  1953  PROJECT  PHYSIOLOGY  OF  ROCKT'T  FLIGHT,  MX  NO. 2.  (Hollc 
(Air  Development  Center,  Hollotsen  Air  Force  Base,  N.  Mexico) 
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U.S.  Air  Force  1953  PROJECT  PHYSIOLOGY  OF  ROCKET  FLIGHT,  MX  NO. 
1450-R.  (Holloman  Air  Dsvelopment  Center,  Holoman  AFB,  N.  Hex.) 
Weekly  teat  status  report  for  week  ending  24  Feb.  1953. 

Report  No.  HOT  319.1/27 


U.S.  Mr  Force  19S3  FBISIOLOGT  OF  FLIGHT?  OSAF  Mentml  160*30. 
(Heehington,  D.C.  :  U.S.  Govemaent  Printing  Office,  1953) 
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OSAF  195A  FUCHT  SOBGKX'S  MAITOAL.  (Kennel  160-5,  Dept  IF,  Oct.  1954) 
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0. 


S.  Air  Force  1954 
JULY-DECKMBER,  1954. 
N.  Hex.) 


HADC  ssa -ANNUAL  F80GSESS  REPORT,  '’ABRUPT  UBCSLERATKW'' 
(AerooMdicel  Field  Uboretoty,  AFMDC,  Bolloaen  AFB, 


5,226 


0.  S.  Air  Force  June  1955  SEKl -ANNUAL  PROGRESS  REPORT  ---  PROJECT  7850, 

Jenuery-June  1955  (Aeronedlcel  Field  Leboretory,  Air  Force  Mleaile 
Developaent  Center,  Holloaen  AFB,  Nev  Mfc..lco) 
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U.S.  Air  Force  21  June  1955  TEST  REPORT  ON  ESCAPE  FROM  AIRCRAFT  AT  HIGH 
SPEED  AND  ALTITUDE.  (Aeromedlcel  Field  Leboretory,  Air  Force  Missile 
Developaent  Center,  Holloaen  AFB,  New  Mexico)  Rept.  No.  2,  21  June  1955 
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U.  S.  Air  Force  July  1956  -  Nov.  1956  OPERATIONAL  REPORT  ...  1  JULY  1956 

THROUGH  28  NOVEMBER  1956.  (Air  Force  Missile  Developaent  Center,  Holloaen 
AFB,  N.  Mex.) 
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USAF  Air  Force  1956  ARDC  SLED  TESTS  EJECTION  IMPACT  FORCES. 

Aviation  Week  65(24) ;8l-83,  lO  Dec.  1956. 

ABSTRACT:  The  new  catapult  sled  "Daisy  Track"  Installed  at  the  Holloaen  Air 
Development  Center  is  described.  Some  of  the  studies  oh  the  effects  of  abrupt 
deceleration  and  on  the  best  body  position  for  eaergency  ejection  arc  aentioned. 
briefly. 
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U.S.  Air  Force,  trans.  P.P.  Batrechenko  1956  OPYT  MEDITSINSKOGO 

OBESKENKENIYA  TRASIROVKI  A  PROTIVOPERBGRUZOCHNYN  USTROYSTV(»!  UETNOGO 
SOSTAVA  CHASTI.  (Experience  with  Medical  Superviaion  During  the  Training 
of  the  Flying  Personnel  of  the  Unit  in  the  Uee  of  Pressure  Suit  Equipeent) 
Vovenno-tnedits:tnakiv  Zhumal  (Military  Medical  Journal)  3:64-65,  1956. 

USAF  Translation:  IR-1037-57.  1957 
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U.S.  Air  Force  1956  UNITED  STATES  AIR  FORCE  PARACHUTE  HANDBOCBC. 

(Wright  Air  Development  Center,  Air  Research  and  Development  Coamand, 
Wright-Patterson  AFB,  Ohio)  WADC  Technical  Report  55-265,  Dec.  1956. 
ASTIA  AD  118036. 


ABSTRACT:  The  United  States  Air  Force  Parachute  Handbook  is  a  collection 
of  information,  test  results,  and  other  technical  data  pertaining  to  the 
application,  design,  construction,  and  testing,  of  parachutes,  parachute 
systems,  and  accessories.  The  contents  of  the  Handbook  represent  the  state- 
of-the-art  of  parachute  development,  design,  fabrication,  and  tasting,  and 
will  be  amended  as  the  state-of-the-art  advances. 
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U.S.  Air  Force,  trans.  1956  AT  THE  AEROMEDICAL  SECTION  OF  THE  LEARNED  MEDICAL 
COUNCIL  ATTACHED  TO  THE  CHIEF  OF  THE  MAIN  MILITARY  MEDICAL  ADMINISTRATION. 
(V  Sektsii  Aviatsionnoy  Meditslny  Ughenogo  Medits  Irskogo  Frl  Machal'Nike 
Gvmi)  compiled  from  two  sources:  Vovenno-Meditsinskiy  Zhumal  (Military 
Medical  journal)  5:95-96  (1956)  and  Vestnik  Vezdushnogo  Flotg  (Herald  of 
the  Air  Fleet)  5:83-84  (1956).  (Trans.  In,  USAF  Air  Intelligence  Infoima- 
tlon  Report  IR-1621-56.  13  Aug.  1956) 


5,233 

U.  S.  Air  Force  1956  U.  S.  A.  F.  SUPERSONIC  AIR  RESEARCH  TEST  TRACK:  PBOJECT 
SMART.  Shell  Aviation  News  221:12-14,  Nov.  1956 

ABSTRACT:  The  Air  Force  supersonic  military  air  research  track  (SMART),  12,000 
feet  long,  across  the  flat  top  of  Hurricane  Mesa,  Utah,  terminates  at  the  brink  of 
a  1,500  tv ot  escarpment.  Test  vehicles  can  be  accelerated  to  supersonic  speeds 
along  this  track  and  escape  devises  such  as  ejection  seits  released  from  them  to 
continue  over  the  cliffs,  their  descent  being  checked  by  the  same  parachutes  used 
in  high  performance  aircraft.  Illustrations  are  included  of  the  rocket  sled, 
dummy,  and  ejection  seat,  and  of  test  ejections. 
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U.  S.  Air  Force  Sept.  1957  DAISY  TRACK  TESTS.  (Air  Force  Mleaile 
Development  Center,  Holloman  AFB,  New  Hex.)  Teat  Report  Ho.  6, 
10  Sept.  1957,  p.  4 
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D.  S.  Air  Force  1957  AUTOMOTIVE  CRASH  TEST  PROGRAM. 

(Aeroawdlcal  Field  Laboratory,  Air  Force  Mlaalle  DevclopaMnt  Canter, 
BolloiMa  AFB,  N.  Max.)  17  May  1957 
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0.  S.  Air  Force  1957  SYMPOSIUM  NO.  3  PHYSICAL  STANDARDS  AMD  SELECTION,  AVIATION 
MEDICINE  RESIDENCY  TRAINING  PROGRAM,  19-20  FEBRUARY  1957  (School  of  Aviation 
Medicine,  Randolph  AFB,  Texaa).  ASTIA  AD-144  144 


CONTENTS: 

The  phlloaophy  of  physical  atandarda  for  military  aervlce; 

The  history  of  physical  atandarda  In  the  USAF 
Pulmonary  function  standards 
Cardiovascular  standards 

The  electrocardiogram  In  the  selection  of  flying  personnel 
Serum  lipoprotein  and  pilot  selection 

Eye  standards  for  visual  acuity,  depth  perception,  and  muscle  belonce 

Visual  standards  --  color  vision 

Discussion  of  papers 

Eye,  nose,  and  throat  standards 

The  establishment  of  norms 

Conservation  of  the  trained  airman 

The  stability  of  the  nervous  system 

Psychiatric  standards 

The  significance  of  loss  of  consciousness 
Specific  requiresmnts  of  the  Strategic  Air  Comsumd 
Physiological  selection; 

Standards  for  acceleration; 

Job  requirements  and  matching  standards 
The  Job  of  flying  high-performance  aircraft 
Physical  standards  for  hlgh-altltude  Indoctrination 
Selection  and  the  man-machine  complex 
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U  S  Air  Force  1957  PROJECT  91-  MX  -981  -  AERO  MED  SLED  RUN  DATA— HOLLOMAN 
TRACK.  ISSUE  III.  (Air  Force  Missile  Development  Center,  Holloman  AFB, 

Hew  Mexico)  1  May  1957. 
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U.S.  Air  Force  1957  VERTIGO /DIS ORIENTATION . 

(Headquarters  Tactical  Air  Command,  Langley  APB,  VA.) 
Tactical  Air  Command  Surgeon ' s  Bull .  7(2):1A-17,  Feb.  1957. 


ABSTRACT:  A  review  of  human  factors  involved  in  major  aircraft  accidents  for 
the  period  of  January-September  1956,  reveals  that  vertigo  and/or  disorientation 
accounted  for  32  of  the  116  major  accidents.  Most  typical  cases  of  vertigo  are 
transient  and  usually  of  short  duration  and  consist  of  illusions  of  pitch,  sensa¬ 
tions  of  turning  while  in  straight  and  level  flight  and  vice  versa.  These  are 
usually  overcome  by  strict  instrument  interpretation.  The  Coriolis,  reaction, 
however,  is  more  dangerous  and  causes  more  severe  reactions  in  pilots  leading  to 
uncontrollable  flight  situations  immediately  after  changing  radio  channels. 
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U.S.  Air  Force  1957'^Tffi  HOLLOMAN  TRACK. 

(Air  Research  &  Development  Command,  Air  Force  Missile 
Holloman  AFB,  New  Mexico)  AFMDC  TR  57-1,  Sept.  1957. 


Development  Ctr. , 
ASTIA  AD  150  248. 


ABSTRACT:  A  means  for  testing  which  permits  the  dynamic  loads  of  free-flight 
tests,  and  yet  insures  recovery  of  the  test  object,  was  bom  of  this  necessity. 
Supersonic  tracks  allow  proper  programming.  The  Holloman  Track,  at  the  Air  Force 
Missile  Development  Center  of  Che  Air  Research  and  Development  Command,  USAF  is 
the  largest  crack  facility  in  the  Department  of  Defense.  It  is  the  purpose  of 
this  booklet  to  acquaint  prospective  track  users  with  the  potentialities  of 
the  Holloman  Track. 
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USAF  Air  Intelligence,  trans.  1957  ACCELERATION  AND  THE  HUMAN  ORGANISM. 
(USAF  Air  Intelligence  Report)  IR-1282-57.  See  V.  I.  Babushkin,  V.  V. 
Malkin,  &  V.  V.  Usachev;  and  V.  V.  Usachev,  1957. 
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USAF  Air  Intelligence,  trans,  1957  PHYSTOLOGY  OF  ACCELERATION:  A  CONTRO 
VERSY  BETWEEN  D.  YE.  ROZENBLYUM  AND  G.  L.  KOMENDANTOV.  (USAT  Air 
Intelligence  Information  Report)  IR-1407-57.  See  D.  Ye.  Rozenblyua; 

G.  L.  Komendantov;  K.  M.  Shalay  et  al.;  and  A.  P.  Popov.  1956 
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USAF  Air  Intelligence,  trans.  1957  TWO  PROBLEMS  IN  ACCELERATION:  CUMULATIVE 
EFFECT  AND  X-RAY  EXAMINATIONS.  (USAF  Air  Intelligence  Information  Report) 
IR-1600-57.  See  S.  A.  Gozulov;  and  A.  R.  Manzurov,  1956. 
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DSAF  Office  <>f  Scientific  Research  1957  ASTROHAITTICS  STMPOSIUMr 
Ist  -  2nd  1957'1958  (  New  York:  Symposium  Publications  Division, 

Pergaiaon  Press) 


5,344 

U.  S.  Air  Force  1957  ASTRONAUTICS  SYMPOSIUM,  SAN  DIEGO,  CALIFORNIA,  FEBRUARY 
18-20,  1957,  SUMMARY  SESSION.  (Air  Force  Office  of  Scientific  Research) 
AFOSR-TR-57-14 
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USAF,  Wright  Air  Development  Center  1958  SPACE  TRAVEL:  PRDB1E16  AND  PROSPECTS 
(Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio)  December,  1958 

ABSTRACT:  Tliis  publication  is  a  bibliographical  listing  of  books  and  articles 
dealing  with  apace  travel.  Much  of  the  material  was  originally  presented  by 
the  Armrican  Rocket  Society,  the  Institute  of  the  Aeronautical  Sciences,  and 
the  Society  of  Automotive  Engineers. 
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.  S.  Air  Force  1958  RESEARCH  ACCOMPLISHMENTS  IN  PIODYNAMICS-  DECELERATION 

m5^«a  missile  DEVElOnOT  CENTER,  HOLLOMAM  AIR  FORCE 

TOnograph  here  presented.  Dr.  David  Bushnell,  of  the  Air 
Force  Missile  Development  Center’s  Historical  Office,  presents  a  carefully 
documented  account  of  the  successes  and  failures  encountered  in  biodynamics 

escape  physiology.  He  has  endeavored  to  place 
^ese  accomplishments  within  the  larger  context  of  such  work  undertaken  else- 
by  the  United  Stete.  Air  Force,  the  United  State,  N,»y,  JndnStcUl 
corporations  and  academic  institutions  of  the  United  States,  plus  some 

This  Germany,  and  the  Soviet  Union. 

This  the  sixth  of  the  series  of  monographs  published  this  year  devoted  to 

Jir^Sl^l'FteU  In  the 
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U.S.  Air  Force  1958  REPORTS  ON  SPACE  MEDICINE  -  1958 

Air  University,  School  of  Aviation  Medicine,  Randolph  AFB,  Texas  Feb.  1958 

ABSTMCT:  This  publication  contains  the  following  papers:  "Human  Performance 
in  the  Space  Travel  Environment"  by  G.T.  Hauty;  "Supersonic  and  Hypersonic 
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Human  Flight"  by  J.E.  Ward.  s.J.  Gar.thewohl  and  G  R  Stalnk-^n-  . 

Ing  of  the  Sealed  Space  Cabin"  bv  r  r  i.-*  Human  Engineer- 

Proficiency  Decrement"  by  G.J.  ;nf R  ^  p!’  **  Conflnoment.  and 

Human  Urine  for  Utilization  in  a  p  *i*  Feaaibillty  of  Reeycllng 

W.R.  lUvUn,  .nd  C.I  Hduty  Ld  'vLfhMr  ''>•  SP*c«  Cabin  sl«.Utor"  by 

Ro,c.  ,...,„b  Proirin^brs."" •”>*  **' 

5,348 

"is€E  r 

isilfl5"w3M  «lrtl«d  in,  ite*  M„uo) 
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(«»OHE‘b?Ll  »'B«OOR»P„y  OP  SOVIET  HE  *»,  SPACE  PEOdECTS 

Trans,  from  Soviet  open  sources.  1951-1959. 

if  J®*^^"**^*^  Services,  Washington,  D.C.) 

May  19,  1959  59-16479 


^ver  100  paper,  on  problem.  l„  .pace 

s  ,:-!ir;s;,:-;„Tr  sr,s=.:.”,r=  -  -•• 
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(E.ai!d!h<l.,  fy  SCOOTS  (AND)  EESEAECE  OP  PARAHOONT  IMPOETA.BE 

Ir.na  from  Pravda  (Moicon)  1959.  Ko.  189,  P,  8.  1  and  a  Iran, 

o  J  articles  on  the  same  subject  from  Isve.tiva  (U^SR)  1959,  4o.  160, 

(Office  of  Technical  Services,  Washington.  DC) 

Aug.  3,  1959  59-19716 

ABSTRACT:  The  .couts  are  2  dogs  and  a  rabbit,  test  animals  used  in  erperl- 
«nt.l  on  weightlessness.  The  ballistic  rocket  which  served  a.  a  vehicle 

flndltg.*  “  "  “»U>‘»E  apaelfK:  on  ph,.lolo*l..l 


DSAT  1959  PROSPECTORS  OF  GREAT  HEIGHTS  (Razvcdchlkl  Bol'shifch  Vytot) 
Trans,  of  Pravda .  Moscow  (USSR)  no.  189(14948)  p.  6.,  1959. 

(Office  of  Technical  Services,  Washington,  D.C.) 

Jan.  1960  60-19078 


ABSTRACT:  The  scouts  are  2  dogs  and  a  rAbblt,  tdst  anlaals  used  In  cxpcri- 
swnts  on  weightlessness.  The  ballistic  rocket  which  served  as  a  vehicle 
for  the  anliMls  Is  not  described.  There  Is  nothing  specific  on  physiological 
findings. 
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s:-  S.  Air  lorce  1959  BIBLIOGRAPHY  ON  AEROMEDICAL  RESEARCH  WITH  ABSTRACTS. 

^Vrlciit  Air  Development  Div.,  Wright -Patterson  APB,  Ohio)  ASTIA  AD-247  101, 
Dec.  1959 
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U.S.  Air  Force  1959  DISCOVERER  III  BIOMEDICAL  DATA  REPORT. 

(Directorate  of  Bioaatronautlca  Projects,  Air  Force  Ballistic  Missile 
Division,  Headquarters  ARDC,  Los  Angeles,  Calif.)  WDZPB  Report  No.  2 
ASTIA  AD  241  853 


AE6TRACT:  Four  C-57  black  mice  lived  through  the  stresses  of  launch  and 
accelerative  forces  produced  by  the  two  stage  Discoverer  vehicle  and  through 
more  than  500  seconds  of  weightlessness.  Speclntent  activity  correlated  with 
ignition  and  burn-out  of  each  stage  and  marked  activity  occurred  during 
weightlessness.  Speciment  activity  correlated  with  lgiij.i.ion  and  burn-out 
of  each  stage  and  marked  activity  occurred  during  weightlessness.  The  life 
support  system  of  the  Mark  I  biomedical  recovery  capsule  functioned  satis¬ 
factorily  from  lift-off  to  790  seconds.  The  atmosphere,  continuously  moved 
through  a  ducted  gas  control  system,  varied  between  330  db  Hg  oxygen  partial 
pressure,  maintained  a  low  pC02  and  low  relative  humidity  (below  60X)  with 
a  constant  but  relatively  low  temperature  of  56°  F,  During  flight,  no  leaks 
occurred  in  the  capsule  or  oxygen  system  and  the  latter  functioned  normally 
to  maintain  a  satisfactory  cell  pressure  between  6.3  to  7.0  pals  from  an 
oxygen  cylinder  maintaining  approximately  1200  psig. 

The  primary  biomedical  mission  objective  was  not  achieved  because  of 
failui;  of  the  Discoverer  III  vehicle  to  gain  sufficient  velocity, 
resulting  in  a  prolonged  ballistic  trajectory,  rather  than  the  pro- 
gramned  orbit.  However,  part  or  all  of  secondary  mission  objectives 
were  achieved. 


1,587 
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U.  S.  Air  Force  1959  BIOASTRONAUTICS  -  ADVANCES  IN  RESEARCH 

(Air  University,  School  of  Aviation  Medicine,  Randolph  AFB,  Texas) 
ASTIA  AD-226  473 


ABSTRACT:  In  this  publication  fifteen  special  progress  reports  are  ptiblished 

which  deal  with  problems  applicable  in  rocket  flight  and  satellite  flight  (chaptcra 
on  "Bio-Paks”  and  "Primtes  in  Space").  Others  report  about  progress  in  fields 
which  will  be  of  usefulness  in  more  advanced  space  operations  (chapters  on 
"Fhotosynthetic  Gas  Exchanges...."  and  "Man  in  Space"). 
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U.  S.  Air  Force  1960  AEROMEDICAL  FIELD  LABORATORY  MEETS  THE  CHALLENGE  OF 

BIOASTRONAUnCS .  Holloman  Monthly  News  Bulletin  5(1): 6,  8,  11-12,  Nov.  1960 

ABSTRACT:  The  research  problems  in  this  field  presently  under  consideration  and 
development  by  Holloman's  Aeromedical  Field  Laboratory  are  discussed  in  this 
article. 
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U.S.  Air  Force  1960  PROCEEDINGS  OF  WADC  SPACE  TECHNOLOGY  LECTURE  SERIES, 
VOLUME  I,  TECHNICAL  AREAS 

Wright  Air  Development  Ctr,,  Wright-Patterson  AFB,  Ohio  WADC  TR  59-732 
ASTIA  AD  235  424 


ABSTRACT:  This  report  is  a  consolidation  of  the  papers  presented  by  members  of 
the  WADC  laboratories  at  its  Space  Technology  Lecture  Series  between  /  Oct.  1958 
and  11  Dec.  1958.  The  papers  were  prepared  for  the  purpose  of  cross-education  and 
therefore  are  directed  toward  an  audience  representing  many  disciplines  of  science 
and  engineering.  The  presentations  contained  basic  technical  as  well  as  state- 
of-the-art  information  in  at  least  sixteen  unique  technical  areas  and  subsystems 
directly  related  to  space  technology.  The  topics  covered  in  this  report  are  as 
follows:  Propulsion;  Flight  Mechanics  and  Structures;  Flight  Control;  Guidance; 

Communications;  Secondary  Power;  Supporting  Subsystems;  Reconnaicsance ;  and 
Vehicle  Defense,  technical  areas:  International  Geophysical  Year  -  The  Ground 
Work  for  Space  Flight;  Environment  of  Space;  Mechanics  of  Space  Flight;  Electro- 
megnetics;  Space  Medicine;  and  Materials. 
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U.S.  Air  Force  1960  PROCEEDINGS  OF  WADC  SVkCE  TECHNOLOGY  LECTURE  SERIES, 

VOLUME  2  SUBSYSTEMS -PART  I.  (Wright  Air  Development  Ctr.,  Wright-Patterson 
AFB,  Ohio)  WADC  TR  59-732,  April  1960.  ASTIA  AD  236  641. 


ABSTRACT.  This  report  is  a  consolidation  of  the  papers  presented  by  memebers  of 
the  WADC  laboratories  at  its  Space  Technology  Lecture  Series  between  7  Oct  1958. 
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and  11  Dec.  1958.  The  papers  were  prepared  for  the  purpose  of  cross-education 
and  therefore  are  directed  towatd  an  audience  representing  many  disciplines  of 
science  and  engineering.  The  presentations  contained  basic  technical  as  veil  as 
8tate>of-the-art  information  in  at  least  sixteen  unique  technical  areas  and 
subsystems  directly  related  to  space  technology.  Areas  covered  in  this  report 
are  the  following:  Propulsion;  Flight  Mechanics  and  Structures;  Flight  Control; 
Guidance;  Coessunicationa;  Secondary  Power;  Supporting  Subsystems;  Reconnaissance; 
Vehicle  Defense. 


5,358 


O.S.  Air  Force  Missile  Development  Center  1960  HOLLOMAN  TRACK  CAPABILITIES 
(Air  Force  Missile  Development  Center,  Holloman  AFB,  New  Mexico) 

AFMDC  Technical  Report  60-24,  Nov.  1960.  ASTIA  AD  250  057. 
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O.S.  Air  Force  Missile  Development  Center  1960  THE  BEGINNINGS  OF  RESEARCH  IN 
SPACE  BIOLOGY  1946-1952  (Holloman  AFB,  New  Mexico) 
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O.S.  Air  Force  1960  OPERATIONAL  SUITABILITY  TEST  OF  THE  MODEL  66C  PENDANT 

SUPPORT  SYSTEM  FOR  THE  BAK-6/F27A  AIRCRAFT  ARRESTING  SYSTEM  (WATER  SQUEEZER) 
(47SOth  Test  Squadron,  Tyndall  AFB,  Fla.)  (Tactics  &  Application  Engineering 
ProJ.  Rept.  ADC/73AD/59-18.  April  1960.  ASTIA  AD  252  617. 


SUMMARY  (a):  The  Model  66C  Pendant  Support  System  provides  a  retractable 
runway  pendant  cable  for  the  BAK-6/F27A  Aircraft  Arresting  System.  The  system 
is  pneumatically  powered  and  can  be  controlled  electrically  from  the  control 
tower  or  manually  from  the  side  of  the  runway.  The  pendant  cable  is  raised 
and  lowered  on  eight  leaf  spring  type  supports  spaced  twenty  feet  apart.  A 
semaphore  at  the  side  of  the  runway  gives  a  visual  indication  of  the  system 
position. 

The  test  was  conducted  at  Kincheloe  AFB,  Michigan,  during  March  and  early  April 
1960.  The  three  test  phases  Included  twelve  F-102A  high  speed  tire  versus 
pendant  support  damage  investigation  taxi  runs,  ten  F-106A  high  speed  tallhook 
versus  pendant  support  damage  investigation  engagements  and  four  system  freezing 
effects  investigation  tests.  The  Model  66C  in  the  raised  postition  was  found 
to  be  a  satisfactory  pendant  cable  supporting  system  to  insure  successful 
engagements  without  damage  to  aircraft  tires  or  tailhooka.  The  system  was  render¬ 
ed  inoperative  by  freezing  in  the  retracted  position  and  all  major  systems 
deficiencies  resulted  from  the  effects  of  cold  weather. 

Reconmendations  are  made  chat  an  operative  heating  system  be  provided  for 
cold  weather  locations  and  that  certain  design  changes  be  incorporated  if 
reliance  is  to  be  placed  on  ice  removal  chemicals  only.  Additional  design 
changes  or  construction  deficiency  corrections  are  recommended  for  the  actua¬ 
tor  soleoold  valves,  actuator  pit,  semaphore  and  pendant  cable  groove. 
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U.S>  Air  Porce  Air  Information  Dlv.  1961  RIBMOHEHA  IN  THE  UPPER  ATMOS  MARS. 
REVIEW  OF  SOVIET  LITERAIURE.  (Science  end  Tech.  Sect.,  Air  Informetlon 
Dlv.,  Weehington,  D.C.)  AID  Rept.  61-69,  31  May  1%1.  ASTIA  AD  257  913. 


ABS^CT:  Materlala  in  thia  analyaia  deal  with  the  following  toplca;  (1)  Solar 
radiation  and  the  lonoaplwre,  (2)  Van  Allen  belta  and  cosmic  rays,  (3)  Telluric 
currents,  (A)  atmospheric  electricity,  and  (5)  Satellite  and  missile  data. 
(Author) 
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OSAF  1961  FIRST  FLIGHT  OF  INTO  SPACE  (SOME  DETAILS  ON  PREPARATI0H8 
FOR  THE  FIIGHT  AND  THE  FLIGHT  ITSELF  ON  THE  SATELLITE .  "VOSTOK")  . 

Trans,  from  Ekonomteheskaya  Gazeta  (USSR)  no.  89(951)  p.  3,  1961. 

July  27,  1961  ASTU  AD  261  826 
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United  States  Air  Force  1961  FIRST  ARTICLE  FUNCTIONAL  TEST  OF  THE  BAK-9/F48A 
AIRCRAFT  ARRESTING  BARRIER 

(4750  Test  Squadron,  Tyncall  AFB,  Florida)  Project  ADC/73AD/61-5,  Final  Report 
July  10,  1961  ASTIA  AD  261746 

ABSTRACT:  The  BAK-9/F48A  Aircraft  Arresting  Barrier  is  a  rotary  friction  brake 
type  energy  absorber.  The  distressed  aircraft's  tailhook  engages  a  runway  pendant 
cable  which  pulls  two  nylon  tapes  from  storage  reels  mounted  on  a  common  shaft 
between  two  disc  type  brakes.  The  reels  revolve  and  drive  a  hydraulic  pump 
which  supplies  pressure  to  a  control  unit.  The  control  tmit  applies  constantly 
varying  pressure  to  the  reel  brakes  so  as  to  stop  the  aircraft  in  1000  feet 
regardless  of  engaging  speed.  An  electric  motor  retrieves  the  system  in  3^ 
minutes.  The  system  will  stop  a  45,000  pound  aircraft  at  161  knots  or  a  55,000 
pound  aircraft  at  141  knots  without  exceeding  2.0  G  deceleration  or  conservative 
tape  strengths. 

The  first  article  functional  test  was  conducted  at  S..ymour  Johnson  Air  Force 
Ease,  North  Carolina,  for  MOAMA  and  ASD.  Fifteen  F-106A  and  two  F-IOIB 
arrestments  were  made  at  sp  eds  of  52  to  106  knots  and  aircraft  weights  of 
28,5uO  to  43,500  pounds.  The  system  was  tested  at  ambient,  +120°F  and  -  30°F 
temperatures.  On-centerline  and  75  foot  off-center  engagements  were  made. 

A  barrier  intercoupling  disconnect  feature  was  tested. 

The  system  performed  very  satisfactorily  under  these  conditions.  A  tendency 
for  tape  twisting  during  retrieval  was  corrected.  Recommendations  for  ininediate 
operational  use,  reduction  of  runout  distance  to  950  feet,  and  certain  crash 
crew  and  air  crew  training  were  made. 
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OSAF  1961  OmiLS  OF  IHB  LSGEHDAKT  FUGHT  Koatoaol 'ikTa 

Pr«vd<  (Acrospac*  Tachnieal  Intalligenca  Cantar,  Wrlght- 
Factaraoa  AFB,  Ohio)  Traaa.  no.'lCL-lOSS  27  July  1961. 

A£TU  AO  26  1  805. 
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OSAF  1961  1BK  FISST  MUmED  SPACE  FUGHT 

Traaa.  froai  Prayda  (Moacow)  (OSSR)  ao.  115(15605)  p.  1,  3-4,  1961. 
July  27,  1961  A8TU  AD  26  1  822. 


5,366 

U.  S.  Air  Force  1961  PUBUCATIONS  OF  THE  SCHOOL  OF  AVIATION  MEDICINE,  INlieX, 
FISCAL  YEAR  1960  (School  of  Aviation  Medicine,  OSAF  Aeroapace  Medical 
Ctr.  (AXC)  Brooke  AFB,  Texaa)  ASTIA  AD  250  040,  Jan.  1961 
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O.S.  Air  Force  1961  AT  SUPERSONIC  VELOCITY. 

(Foreign  Tech.  Div.,  Air  Force  Systems  Connand,  Wright -Patterson  AFB, 
Ohio)  Trans.  No.  FTD-TT-6 1-203,  27  November  1961.  ASTIA  AD  168  072 
From  Sovetskava  Litva.  p.  3.  28  July  1961. 


ABSTRACT:  New  types  of  ejection  seats  were  developed  in  recent  years. 

Instead  of  pyrotechnic  cartridges,  they  use  rocket  engines.  The  most  perfect 
sasiples  allow  ejections  at  velocities  up  to  24000  km/hr.  Developed  also  were 
the  first  samples  of  special  safety  capsules.  They  are  like  small  cabins 
formed  by  extensive  walls.  Such  a  capsule  closes  automatically  and  becomes 
hermetically  sealed  prior  to  catapulting,  offering  protection  against  counter 
stream  of  air,  and  safe  landing.  In  addition,  it  serves  as  a  container  for 
rescue  devices  (Parachutes,  emergency  supply,  oxygen  equipsent,  etc.)  and  as 
a  rescue  raft  in  case  of  falling  into  the  water.  (Author) 
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U.S.  Air  Force  1961  A  STUDY  OF  USAF  SURVIVAL  ACCIDENTS  1  JANUARY  1958 

THROUGH  31  DECEMBER  1961.  (Directorate  of  Flight  Safety  Research,  Norton 
AFB,  Calif.)  Study  no.  17-62,  Dec.  31,  1961.  ASTIA  AD  285  130. 

ABSTRACT:  Major  USAF  aircraft  accidents  resulting  in  survival  situations  continue 
to  occur  in  significant  numbers.  A  survival  accident  is  defined  as  any  accident 
resulting  in  a  water  landing  or  any  accident  where  rescue  was  delayed  for  one  or 
more  hours.  During  the  period  1  Jan  1958-  31  Dec.  1961,  one  in  every  ten  USAF 
major  aircraft  accidents  resulted  in  a  survival  situation.  In  a  great  many  of 


these  excessive  delays  In  the  location  and  recovery  of  downed  crewmembers  were 
Indicated.  These  delays  resulted  In  the  loss  of  Highly  trained  crewmembers  and 
presented  definite  hazards  to  the  survival  of  many  others.  The  survivors  are 
frequently  subjected  to  exposure  and  adverse  conditions  for  long  periods  of  tlnie 
In  remote,  uninhabited  areas.  The  physical  and  mental  stresses  attrl^ted  to  ex¬ 
posure  In  survival  situations,  though  difficult  to  evaluate,  undoubtedly  are  major 
factors  In  the  eventual  outcome  of  these  cases.  It  becomes  Increasingly  apparent 
that  the  existing  search  and  rescue  effort,  as  well  as  survival  training,  mat  be 
improved  to  reduce  the  Incidence  of  post  accident  conditions  from  which 
survival  is  a  matter  of  chance.  An  urgent  requirement  exists  for  an  ijaproved 

personal  locator  device. 
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U.S.  Air  Force  1961  ITEMS  OP  INTEREST:  NBV  INDICATKWS  IN  SOVIET  SPACE 
TECHNOLOGY.  (Air  Information  Division,  Science  and  Technology  Section, 
Washington,  D.C.)  AID  Report  61-40,  28  March  1961.  ASTIA  AD  254  409. 


ABSTRACT:  Academician  N.M.  Slaakyan  discusses  certain  biological  data  obtained 
in  experimenta  with  animals  during  vertical  and  orbital  flights. 
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U.S.  Air  Force  1961  PERIODICAL  REPORT  ON  AEROMEDICINE:  BIOPHYSICAL 

ASPECTS  OF  GAGARIN'S  FLIGHT.  (1126th  USAT  FAG,  Arlington  Hall  Station, 
Arlington,  Va.)  Rept.  1452517 

ABSTRACT:  The  authors  point  out  that  the  design  of  the  spacecraft  "Vostok  I" 
Incorporated  many  years  of  work  by  numerous  groups  of  scientists  and  engineers. 
It  takes  into  consideration  the  data  yielded  by  probes  on  geophysical,  ballist¬ 
ic,  and  space  rockets,  satellites,  and  space  ships  as  well  as  the  data  on 
properties  of  space  surrounding  the  earth. 

The  problems  discussed  by  the  authors  are  varied.  The  problem  of  meteorite 
danger  was  investigated  in  particular  detail.  Radiation  danger  was  examined 
with  equal  zeal.  The  problem  of  temperature  conditions  arose  because  of  the 
exposure  of  the  spacecraft  to  extreme  heat.  Gagarin's  solution  to  the  problem 
of  acceleration  is  reviewed.  Although  the  authors  avoid  stating  Gagarin's 
reaction  to  weightlessness,  they  do  Include  it  as  a  very  real  problem  in  space 
flight.  The  authors  then  give  a  brief  description  of  the  interior  of  the  space 
cabin  and  the  function  of  television  cameras  throughout  the  flight.  (CARl) 


U.S.  Air  Force  1961  PERIODICAL  REPORT  ON  AEROMEDICINE  IN  THE  U.S.S.R.;  61-24 
(1126th  USAF  FAG,  Arlington  Hall  Station,  Arlington,  Va.)  Rept.  1452577. 


ABSTRACT:  This  is  a  report  dealing  with:  (a)  Contents  of  a  book  entitled 
Fevchology  of  the  Flying  Profession:  (b)  Comparative  Physiological  study  of 
tolerance  to  radial  acceleration;  (c)  The  Sixth  Congress  of  the  Ukr.  Society  of 
Physiologists,  and  (d)  Astronaut  training  and  manned  space  flights.  It  gives  a 
description  of  Gagarin's  training  prior  to  his  space  flight.  The  author  places 
emphasis  on  the  fact  that  fear  about  the  adverse  effect  of  transition  to  g's 
upon  reentry  proved  groundless.  (CARI) 
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U.S.  Air  Force,  trans.  1961  SOVIET  AVIATION  (SELECTED  ARTICLES) 

(Aerospace  Technical  Intelligence  Center,  Wrlght-Patterson  AFB,  Ohio) 
Trans.  No.  MCL-405,  21  Dec.  1961.  ASTIA  AD  258  497. 


OONTENTS: 

Optical  orientation  device  on  the  voyage  to  the  Cosmos,  by  V.  Arsent'yev 

How  the  speed  of  the  rocket  was  changed,  by  B.  Kakslmachev 

Cosmic  rocket  planes  of  the  future,  by  S.S.  Ustinov 

Problems  of  science  and  technology  transport  rockets,  by  G.  Petrovskiy 
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U.S.  Air  Force  1961  REVIEW  OF  AERONAUTICAL  AND  SPACE  MEDICINE. 

(SELECTED  ARTICLES).  (Aerospace  Technical  Intelligence  Center, 
Wright-Patterson  AFB,  Ohio)  Trans.  No.  MCL-787,  25  April  1961. 

ASTIA  AD  259  594. 

CONTENTS: 

Pulmonary  volume  reports  on  124  athletes  ranging  in  ages  from  20  to  39  years, 
by  G.  Fumagalli,  R.  Serra,  and  S.  Berzolla 
Modification  of  the  electrocardiogram  of  albino  rats  subjected  to  tangential 
(transversal)  acceleration  before  and  after  splenectomy,  by  C.  Vacca  & 

L.  Vacca 

Behavior  of  body  weight,  heart  rate  and  arterial  pressure  in  1,000  Italian 
pilots  in  relation  to  their  age  and  performance,  by  A.  Scano 
Quantitative  evaluation  of  the  ballistocardiogram  after  muscular  strain 
Effect  of  low  baroiuetrlc  pressure  and  of  some  tranquilizers  on  the  spontaneous 
motorlal  activity  of  mice,  by  F.  Sparvierl 
Symposium  on  medical  radiobiology. 


1,593 
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U.S.  Air  Force  1961  FROM  MAN-MADE  SATELLITES  TO  INTERFLANETART  FLIGHTS. 
(Ot  Iskuestvennykh  SpuCnlkov  R  Mekplanetnym  Poletam) 

(Aerospace  Technical  Intelligence  Ctr. ,  Wrlghc-Patterson  AFB,  Ohio) 
Trans.  No.  MCL-1301,  18  Sept.  1961.  ASTIA  AD  264  626. 
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USAP  1962  FIRST  IN  THE  WORLD  GROUP  FLIGHT  IN  COSMIC  SPACE  (BASIC  RESULTS) 
Trans,  from  Pravda  (Moscow)  (USSR),  no.  295(16151)  p.  1-3,  Oct.  22,  1962. 
(Office  of  Technical  Services,  Washington,  D.C.) 

Nov.  29,  1962  63-13906 
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U.S.  Air  Force  1962  LECTURES  IN  AEROSPACE  MEDICINE  JANUARY  8-12,  1962. 

(Held  at  the  School  of  Aerospace  Medicine,  USAP  Aerospace  Mejdical  Division 
(AFSC)  Brooks  AFB,  Texas) 


ABSTRACT:  The  complete  text  of  lectures  presented  at  the  School  of  Aerospace 
Medicine.  Also  included  is  an  introduction  to  each  of  the  speakers  and  a 
welcome  address  by  Brig.  Gen.  Theodore  C.  Bedwell,  Jr. 
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U.S.  Air  Force  1962  TECHNIQUES  OF  PHYSIOLOGICAL  MONITORING, 

I.  FUNDAMENTALS.  (Aerospace  Medical  Research  Laboratories,  Wright - 
Patterson  AFB,  Ohio)  Final  Report.  AMRL-TDR-62-98.  Sept.  1962 
ASTIA  AD  288  906 


ABSTRACT:  This  volume  is  the  first  of  a  three-volume  handbook  covering 
the  applications  of  electronics  in  monitoring  bioelectric  physiological 
responses.  The  fundamental  concepts  and  methods  presented  in  this  volume 
form  a  foundation  for  the  detailed  technical  discussions  in  the  succeeding 
volumes  and,  it  is  hoped,  to  provide  a  conmon  language  and  basis  of  under¬ 
standing  between  the  physiologist  and  electronic  engineer  engaged  in  this 
field.  The  data  obtained  by  monitoring  physiologist  and  electronic  engineer 
engaged  in  this  field.  The  data  obtained  by  monitoring  physiological 
responses  in  varied  environments  can  be  ubed  to  Lnprove  the  Liftclency  and' 
Increase  the  safety  of  a  human  subject  in  aircraft  and  spacecraft . 
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USAF  1962  FEASIBILITY  STUDY  OF  HYPERSONIC  PARACHUTE  FREE  FLIGHT  TEST 
CAPABILITY  (Phase  I) 

(Flight  Accessories  Laboratory  Aeronautical  Systems  Div.  Air  Force 
Systems  Command  Wright -Patterson  Air  Force  Base,  Ohio)  ASD-TR-61-600. 
ASTIA-275578 

ABSTRACT:  A  study  has  been  conducted  to  determine  the  feasibility  of  estab¬ 

lishing  a  free-flight  test  capability  for  aerodynamic  decelerators  at  super¬ 
sonic  and  hypersonic  velocities.  Methods  for  boosting  test  vehicle  weights 
of  250,300,  800,  and  2000  pounds  to  various  altitudes  and  Mach  numbers  util¬ 
izing  presently  available  rocket  motors  and  range  facilities  and  evaluated. 

Test  altitudes  vary  from  2000  to  250,000  feet  for  a  Mach  number  range  of  1.0  to 
10.  Instrumentation  requirements  for  measuring  decelerator  performance  charact¬ 
eristics  and  vehicle  flight  parameters  are  investigated.  Methods  for  water 
and  land  recovery  of  the  payload  section  of  the  vehicles  are  presented. 

The  results  of  the  study  indicate  that  presently  available  vehicle  design 
and  instrumentation  techniques,  as  well  as  existing  range  facilities,  may 
be  employed., 
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U.  S.  Air  Force  1962  THE  EFFECTS  OF  EXPOSURE  TO  SIMULATED  LAUNCH  AND  RE-ENTRY 
PROFILES  ON  CHIMPANZEE  PERFORMANCE.  (657l8t  Aeromedical  Research  Ub., 
Holloman  AFB,  N.  Mex.)  Hept.  ARL-TDR-62-1;  March  1962 


ABSTRACT:  Five  chimpanzees  trained  to  perform  a  continuous  avoidance  task  were 

exposed  to  the  acceleration  profiles  simulating  the  conditions  of  launch  and 
re-entry  which  exist  when  a  capsule  is  placed  into  orbit.  Performance  during 
launch  and  re-entry  differed  from  the  base-line  period  which  immediately  preceded 
each  of  the  three  launches.  However,  performance  immediately  following  launch 
and  re-entry  indicated  that  the  animals  recovered  rapidly  and  tolerated  the 
insults  well. 
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U.  S.  Air  Force  Missile  Development  Center  1962  HOLLOMAN  TRACK  CAPABILITIES 
(Air  Force  Missile  Development  Center,  Holloman  AFB,  N.  Mex.)  MDC-TDR-62-9- 
ASTIA  AD-286  761;  Sept.  1962 

ABSTRACT:  Because  the  Holloman  Track  can  ciosely  simulate  missile  free  flight 

environment  and  allow  closer  observation  during  and  after  a  run,  it  is  an  ideal 
development  facility  for  use  between  laboratory  and  free  flight  tests  of  guidance 
and  other  missile  systems. 

The  Holloman  Track  is  the  longest  and  most  precisely  aligned  test  track  in  the  free 

world.  The  design  and  construction  was  based  on  experience  gained  at  Holloman - 

and  the  other  major  tracks.  Track  testing  has  been  in  progress  here  since  1950, 
when  the  SHARK  missile  was  tested.  Since  this  time,  dozens  of  varied  programs 
have  been  successfully  accomplished,  building  a  valuable  reservoir  of  experience. 


/ 


-  1,595  - 


The  test  sled  brings  together  the  payload,  propulsion,  instrumentation,  and  other 
accessory  equipment,  and  is  of  major  importance  in  the  test  program.  The  AFMDC 
Track  Test  Division  has  pursued  a  long-range  sled  development  program  which  has 
resulted  in  the  following:  (1)  a  dual-rail  sled  than  can  carry  a  200-lb.  payload 

to  3,600  ft.  per  second  at  56  g  maximum  acceleration,  (2)  a  monorail  sled  that  can 

carry  a  150  lb.  payload  to  over  3,800  ft.  per  second,  and  (3)  vyloua  liquid - 

fueled  sleds  which,  with  a  long  thrust  duration,  can  achieve  relatlvelv  hieh 

velocities  with  a  large  payload  and  low  accelerations. 

A  similar  development  program  has  produced  a  high-quality  instrumentation  support 
capability  as  follows:  (1)  operational  FM/FM,  PCM,  and  PDM  telemetry  systems  in 
the  800  me  region,  (2)  miniaturized,  rugged,  dependable  sled-borne  tape  recorders, 

(3)  a  velocity-measuring  system  with  an  error  of  less  than  one  part  in  20,000, 

(4)  the  roost  advanced  timing  and  progratmning  system  in  existence,  and  (5)  suffi¬ 
cient  numbers  and  types  of  data  collection  cameras  to  furnish  practically  anjr 
optical  coverage,  required.  (AUTHOR) 
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U.  S.  Air  Force  1962  EFFECTS  OF  ACCELERATIVE  FORCE 

In  Flight  Surgeon's  Manual^  Air  Force  Manual  No.  161-1,  Chap.  5,  17  Jan. 1962 
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U.S.  Air  Force  1962  STU. .  OF  A  DRAG  BRAKE  SATELLITE  RECOVERY  SYSTEM, 
VOLUME  1  (Aeronautical  Systems  Division,  Wright -P3*'t‘»rscn  AFB ,  Ohio) 
ASD  TR  61-348,  Vol.  1.  ASTIA  AD  274  087. 


ABSTRACT:  Research  and  development  on  the  Drag  Brake  Satellite  System,  advanced 
to  preliminary  design  stage  for  structure  and  subsystems,  are  fully  documented. 
Included  are  preliminary  designs  and  the  preceding  research  and  engineering, 
specifications,  text  planning  and  requirements,  peripheral  supporting  studies 
and  problem  areas.  Significant  advances  in  coated  wire  mesh  skin  development 
and  nominal  tajectory  follower  type  of  control  systems  are  reported.  In  this 
4-voluffle  report,  Vol.  I  contains  general  introductory  material  and  diacusaes  the 
Drag  Brake  System  and  mission,  and  steucture. 
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U.S.  Air  Force  1962  STUDY  OF  A  DRAG  BRAKE  SATELLITE  RECOVERY  SYSTEM, 

VOLUME  II  (Aeronautical  Systems  Division,  Wright-Patterson  AFB,  Ohio) 

ASD  TR  61-348,  Vol.  2.  ASTIA  AD  275  253. 

ABSTRACT:  Research  and  development  on  the  Drag  Brake  Satellite  System, 
advanced  to  preliminary  design  stage  for  structure  and  subsystems,  are  fully 
documented.  Included  are  preliminary  designs  and  the  preceding  research  and 
engineering,  specifications,  text  planning  and  requirements,  peripheral  support¬ 
ing  studies  and  problem  areas.  Significant  advances  in  coated  wire  mesh  skin 
development  and  nominal  trajectory  follower  type  of  control  systems  are  reported. 


-  1^96  - 
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B  S  Air  Force  Acadetny  1962  SYMPOSIUM  OK  BALLISTIC  MISSILE  AND  SPACE 

TECHNOLOGY,  SEVENTH,  August  13-16,  1962.  TRANSACTIONS,  (Aerospace  Corp. , 
Los  Angeles)  ME-3 
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U.S.  Air  Force  1962  STUDY  OF  A.Wl/C  BRAKE  SATELLITE  RECOVERY  SYSTEM, 

VOLUME  111.  (Aeronautical  Systems  Division,  Wright -Patterson  AFB,  Ohio) 
ASD  TR  61-348,  Vol.  3.  ASTIA  AD  274  088. 

ABSTRACT:  Aerospace  dynamics  (Aerodynamics,  aeroelastlclty ,  and  upper  atmo¬ 
sphere  physics);  Ground  support  (Mechanical  and  electrical  maintenance  ground 
equipment,  electrical  test  support  equipment,  and  balloon  and  orbital  test 
programs);  arid  System  test*  (Laboratory  test  and  quality  assurance  program, 
wind  tunnel  tests,  flight  test  program,  operational  support,  and  hot  tests). 
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U.S.  Air  Force  1962  STUDY  OF  A  DRA3  BRAKE  SATELLITE  RECOVERY  SYSTEM,  VOLUME  IV 
(Aeronautical  Systems  Division,  Wrlght-Patterson  SFB ,  Ohio) 

ASD  TR  61-348,  ASTIA  AD  274  089. 

ABSTRACT:  Research  and  development  on  the  Drag  Brake  Satellite  System, 
advanced  to  preliminary  design  stage  for  structure  and  subsystems,  are  fully 
documented.  Included  are  preliminary  designs  and  the  preceding  research  and 
engineering,  specifications,  text  planning  and  requirements,  peripheral  support¬ 
ing  studies  and  problem  areas.  .  Significant  advances  in  coated  wire  mesh  skin 
development  and  nominal  trajectory  follower  type  of  control  systems  are  reported. 
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U.S.  Air  Force  1962  TECHNICAL  PROGRAM  SUMMARY 

(6571st  Aeromedlcal  Research  Laboratory  Aerospace  Medical  Division, 
Holloman  AFB,  New  Mexico)  March  1962. 
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U.S.  Air  Force  1963  NEW  GERMANY  (SELECTED  ARTICLES) 

Translation  Services  Branch,  Foreign  Technology  Division,  WP-AFB,  Ohio 

FTD-TT-62-1584/1+4  Jan.  17,  1963  ASTIA  AD  295  769  - 

Original  Source:  German  Newspaper,  Neues  Deutschland.  August  14,  1962, 
Pp.  1  &  2 


ABSTRACT:  This  publication  contains  a  group  of  artlclea  praising  the  flights 
of  spaceships  Vostok  III  and  Vostok  IV. 


U.S.  Air  Force  1963  A  DIGITAL  READOITT  TECHNIC  APPLICABLE  TO  LABORATORY  AND 
AEROSPACE  MEDICAL  MONITORING  OF  PHYSIOLOGIC  DATA. 

(USAF  School  of  Aerospace  Medicine,  Brooks  AFB ,  Texas) 

Techni4cal  Report  No.  SAM-TDR-62-139,  Feb.  1963.  ASTIA  AD  403  431 


ABSTRACT:  This  report  describes  a  technic  for  digital  readout  of  systolic  and 
diastolic  blood  pressure,  heart  rate,  and  respiratory  minute  volume,  applicabl 
to  wire  telemetry  in  the  laboratory  as  well  as  wireless  telemetry  from  aero¬ 
space  vehicles.  General  description  of  the  technic  and  specific  construction 
details  are  given. 
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0.  S.  Air  Force  1963  INVESTIGATION  OF  CREW  ESCAPE  SYSTEM  SURFACE 
IMPACT  TECHJIQUES  FOR  ADVANCED  AEROSPACE  VEHICLES . 

(Aeronautical  Systems  Division,  Dir/Aero-mechanics ,  Flight  Dynamics 
Lab.,  Wrlght-Patterson  AFB,  Ohio)  Final  Report  ASD-TDR-63-173 
May  1960. 

ABSTRACT:  This  report  describes  the  results  of  a  four-part  study  related 
to  the  parachute  landing  impacts  of  a  manned  capsule.  A  survey  of 
literature,  with  the  objective  of  establishing  human  tolerance  to 
rapidly  applied  acceleration,  revealed  a  substantial  discrepancy  among 
the  data  published  by  investigators  in  this  area.  The  tolerance  limits 
published  in  HIAD  were  accepted  as  the  parametric  limits  for  the  present 
study,  pending  the  completion  of  advanced  studies  in  this  area.  Analyses 
of  typical  parachute  landings  revealed  that  horizontal  velocities  of 
up  to  56  fps  and  vertical  velocities  of  up  to  33  fps  are  possible. 
Secondary  Impacts  resulting  from  toppling  are  likely.  Active  and  passive 
attenuation  methods  were  quanitatlvely  evaluated  in  an  effort  to  determine 
an  optimum  attenuator.  From  the  results  of  this  evaluation,  it  was 
recommended  that  an  active  type  system  be  developed  to  negate  the 
horizontal  velocity  and  th#t  a  conventional  passive  type  system  be 
employed  to  alleviate  the  vertical  Impact.  A  study  of  experimental 
techniques  indicated  that  part-scale  model  testing  is  feasible  and 
advantageous  for  a  program  in  which  prototype  attenuators  are  validated. 
Methodologies  were  derived  for  dynamic  scaling  of  the  results  obtained 
from  small  model  experiments  to  permit  prediction  of  full  size  model 
performance . 


5,391 

U.S.  Air  Force  ACCELERATION  STUDIES  ON  MERCURY  ASTRONAUT  CANDIDATES. 

(WADC  Tech.  Report  in  preparation.) 


1,598 


MOTION  PICTURE 

U.  S.  Air  Force  nim  Library  Ctr.  1956  HUMAN  FACTORS  IN  RESEARCH  AND  DEVELOP¬ 
MENT.  (Air  Force  Film  Library  Center,  St.  Louis,  Mo.)  (Pro).  50/6/S-82) 

Film  No.  ER-64 

ABSTRACT:  Depicts  five  areas  of  investigation  performed  on  the  Human  Factors 
program  by  ARDC,  showing  personnel  equipment,  explosive  decompression,  Ait  Force 
clothing  research,  downward  ejection,  and  wind  blast  and  deceleration  at  high 
speeds . 
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U.S.  AAF  Air  Technical  Service  Command  1947  NOTES  ON  DECELERATION  AT 
BAIL-OUT  OF  AIRCRAFT.  Memorandum  Reel  -C  262.  A.T.I.  7236 
10  April  1947. 


ABSTRACT:  In  this  report  the  results  are  presented  of  considerations  and 
calculations  covering  deceleration,  velocity,  and  time  during  bail-out  of 
high  speed  aircraft .  As  a  result  of  the  high  speed  the  air  forces  on  a 
human  body  leaving  a  plane  without  opened  parachute  are  very  high  and  can 
increase  to  such  an  extent  that  the  limit  a  man  can  withstand  may  be  surpassed. 
The  decelerations  were  investigated  for  velocities  from  300  mph  to  600  mph, 
for  altitudes  from  sea  level  to  40,000  ft  and  for  drag  areas  from  the  largest 
and  smallest  cross-section  of  a  human  body,  for  average  drag  area  obtained 
from  human  free-falling  tests,  and  for  a  human  body  leaving  a  plane  with 
ejection  seat. 
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U.S.  Air  Force  Air  University  Library  1958  EARTH  SATELLITES 
Special  Bibliography  No.  118.  Supplement  No.  1,  Maxwell  AFB 


ABSTRACT:  Lists 
books,  documents 


127  selected  references  in  Air  University  Library  includina 
and  periodicals .  ° 
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USA?  Foreign  Tech.  Div.  1962  AVIATSIYA  I  KOSMONAVTIKA  (Aviation  and 
Cosmonautics)  (Foreign  Tech.  Div.,  Air  Force  Systems  Command 
Wright -Patterson  AFB,  Ohio)  FTD  Rept .  No.  SI  62  9.  Sent  1962 
ASTIA  AD  409  050.  ^ 
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U.S.A.F.,  Foreign  Tech,  Div,  1962  EARTH-SPACE -EARTH  (SELECTED  ARTICLES) 
(Foreign  Tech,  Div,,  Air  Force  Syatema  Command,  WrighC-PatCerson  AFB,  Ohio) 

Trana,  No,  FTD-TT-62-1A16  Oct,  11,  1962  ASTIA  AD  292-224 
Original  Source:  Zemlya-Zoamoa-Zeml ya .  (Sbornik  Materlalov,  Opublukovannykh 
V  Gazete  "Pravda"  Izdatel *atvo  "Pravda",  (Moakva),  24,  Pp,  10,  13,  14,  27, 
30,  31  45-4/,  51,  52,  56,  5/  and  61,  16  Aug,  1962 


ABSTRACT:  Thia  publication  contains  artlclea  by  the  following  tltlea:  'Voatok-3 
in  Outer  Space";  "News  from  Outer  Space";  "Vo8tok-4  in  Orbit";  "Neva  from  Outer 
Space";  "Reaearch  Program  ia  Being  Executed  Succeaafully";  "Conversation  in 
Outer  Space";  "Food  of  Coda";  "Precisely  According  to  Program"; "Before  the 
Completion  of  a  Histbrical  Flight";  and  "Good  Wishes  to  Nations  of  the  World," 


5,397 

USAF,  Foreign  Technology  Division  1962  (U)  AVIATION  AND 

COSMONAUTICS  (Foreign  Technology  Division,  Wright-Patteraon  AFB, 
Ohio)  FTD-ST-62-9,  44(9)  1962, 

ABSTRACT:  A  translation  of  the  special  issue  of  the  Russian  periodical. 
Aviation  and  Costnonau tics,  commemorating  the  dual  flight  of  Andriyan 
Nikolayev  and  Pavel  Popovich  in  August  1962.  Includes  official 
communiques  released  before,  during,  and  after  the  flight  and  speeches 
and  statements  by  Soviet  officials  and  cosmonauts. 
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USAF,  Foreign  Technology  Division  1963  AVIATION  REVIEW  (Selected 
Articles)  ^Foreign  Technology  Division,  Wright-Patterson  AFB, 
Ohio)  FTD-TT-63-219/1.  Letecky  Obzor.  6(8):625  268, 269. | 1962. 
ASTIA  AD  409  271, 


Modification 
Ad  true 


This  publication  contains  articles  on  the  following  subjects: 
of  Jet  passenger  aircraft  TU-104A;  a  new  airfield  in  Moscow;  ai 
flying  saucers. 
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U.r.  AAl  Headquarters  1945  INTERROGATIONS  OF  GERMAN  PERSOlJJNEL  INTERESTED 
IN  GERMAN  AVIATION.  (U.S.  AAF  Headquarters,  U.S.  StrategjLc  Air  Forces 
in  turope,  Aero-medical  Research  Section)  15  Aug.  1945 


ABSTRACT:  The  work  on  catapult  seats  started  in  1939  for  the 
original  stimulus  for  the  work  was  the  necessity  for  getting 
a  test  plane  which  was  being  used  in  a  study  of  the  critical 
and  engine  pressures.  This  first  development  was  an  ejection 


Jlu-88.  The 
pilots  out  of 
v^lue  of  flutter 
eat,  activated 
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by  rubber  cords  that  gave  a  calculated  clearance  over  the  rudder  of  1/2  meter 
at  600  kilometers  per  hour  speed  of  the  aircraft .  This  seat  was  to  have  had 
a  maxinum  acceleration  of  10  g. 

As  the  speed  of  military  aircraft  was  increased,  the  German  statistics  showed 
that  there  were  more  and  more  accidents  involved  in  escape  from  the  plane  and 
this  provided  a  further  stimulus  to  the  development  of  ejection  seats  was  the 
conservation  of  oxygen  during  escape  at  high  altitudes.  He  stated  that  at  the 
heights  which  they  were  flying  the  oxygen  reserve  was  not  enough  to  make  it 
possible  for  a  man  to  get  out  of  the  plane  if  he  had  to  do  any  appreciable 
amoiint  of  work.  It  is  his  present  opinion  that  all  aircraft  capable  of  speeds 
of  over  500  kilometers  per  hour  should  have  ejection  seats. 
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0.  S.  Air  Force  Missile  Development  Center  1957  MAJOR  ACHIEVEMENTS  IN  SPACE 
BIOLOGY  AT  THE  AIR  FORCE  MISSILE  DEVELOPMENT  CENTER,  1953-1957-. 

(Air  Force  Misrile  Development  Center^Hol loman  AFB,  N.  Mex.) 

ASTIA  AD  208  016 

ABSTRACT:  This  historiographical  effort  was  prepared  as  part  of  a  larger  history 
of  aeromedical  research  at  Holloman  AFB.  Important  technological  advances, 
discussed  in  the  initial  portion  of  this  study,  contributed  to  outstanding  accom¬ 
plishments  in  two  broad  fields  of  space  biology  research  -  cosmic  radiation  and 
controlled  artificial  environments.  Scientific  and  engineering  progress  in  these 
latter  fields  is  the  main  theme  of  this  publication,  which  culminates  with  a 
review  of  the  record-making  Manhigh  II  flight. 
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U.  S.  Air  Force  School  of  Aviation  Medicine  n.d.  AIR  SICKNESS  -  CAUSES  AND 
PREVENTION.  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas) 

ATI-117  794 


ABSTRACT:  Airsickness  among  air  crew' personne 1 ,  or  among  those  carried  by  aerial 
transport,  represents  a  wastage  of  military  efficiency.  Each  airsick  member  of 
ah  air  crew,  whether  he  be  pilot,  bombaruier,  gunner,  navigator,  or  engineer,  is 
unable  to  perform  his  duties  with  alertness  and  zeal  if  his  attention  is  focused 
upon  his  physical  condition.  Airborne  troops  who  are  unable  to  disembark  and  ac¬ 
complish  their  missions  with  dispatch  because  of  airsickness,  are  to  that  degree 
casualties,  and  therefore  do  not  justify  their  selection  for  an  important  combat 
mission.  Furthermore,  the  student  pilot,  who  because  his  instructor  thinks  it 
necessary  to  "wring  him  out"  on  his  first  ride,  may  develop  a  distaste  for  flight 
and  be  lost  forever  to  the  flying  training  program.  This  small  pamphlet  has  been 
written  to  point  out  how  the  knowledge  which  has  been  gleaned  from  Army  Air  Forces 
experience  and  research  may  be  applied  to  make  military  forces  more  efficient. 
(AUTHOR) 
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USAF  School  of  Aviation  Medicine  1958  EPITOME  OF  SPACE  MEDICINE  (Randolph 
AFB,  Tex:  U.S.A.F.  School  of  Aviation  Medicine)  AST/X  AO  J 5^05 2 

ABSTRACT;  Forty-one  paper*  prepared  by  SA,  personnel  on  various  aspects  of 
space  medicine.  The  first  ten  are  "Research  Reports,"  the  remainder  are 
offprints  of  articles  from  scientific  Journals. 
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U.S.  Schoolof  Aviation  Medicine  1960  PUBLICATIONS  OF  THE  SCHOOL  OF  AVIATION 
MEDICINE,  Index,  Fiscal  Year  1959 
School  of  Aviation  Medicine  Brooks  Air  Force  Base,  Texas 


ABSTRACT:  This  publication  lists  the  research  reports  and  aeromedical  reviews 
from  the  School  of  Aviation  Medicine  during  the  fiscal  year,  1959. 
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U.S.  School  of  Aviation  Medicine  1960  ADVANCED  COURSE  IN  AVIATION  MEDICINE 
CURRICULUM  (School  of  Aviation  Medicine,  Brooks  AFB,  Tex.)  AF-SAM-Q-12, 
Course  OAR  9356-1,  24,  Aug.  1960 
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U.  S.  Air  ’^'orce  School  of  Aerospace  Medicine  1962  PUBLICATIONS  OF  THE  SCHOOL 
OF  AtROSPACE  MEDICINE,  FISCAL  YEARS  1961  AND  1962.  (School  of  Aerospace 
Medicine,  Brooks  AFB,  Texas)  June  1962 
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School  of  Aerospace  Medicine  1962  LECTURES  IN  AEROSPACE  MEDICINE  (School  of 
Aerospace  Medicine,  Brooks  Air  Force  Base,  Tex) 


U.S.  School  of  Aviation  Medicine  1962  BIOASTRONAUTICS.  ADVANCES  IN  RESEARCH. 
vSchoo,  of  Aviation  Medicine,  Randolph  Air  Force  Base,  Tex.) 

March  1959.  ASTIA  AD  226  473 


CONTENTS: 

Definitions  and  subdivisions  of  space  (bioas t ronaut ica 1  aspect) 

by  H  ,  St  rvi(’ho  1  d 

3io-paks:  lnstrun:entat  ion  and  biomedical  research  Prinites  in  space 


■  1,602  - 


Center  of  gravity  and  moments  of  inertia  measurements  for  seat  plus  a 
rhesus  monkey,  by  H.G.  Clamann 

Summary  of  immunochemical  analyses  on  sera  from  humans  exposed  in  a 
simulated  altitude  chamber,  by  W.G.  Glenn 

Survival  terrestrail  micro-organism  under  simulated  Martian  conditions, 
by  J . 0 .  Fu 1  ton  . 

Photosynthetic  gas  exchangers  and  recyclers  used  in  closed  ecological 
system  studies,  by  W.A.  Kratz 
Man  in  Space,  by  B.  Balke 

Physiological  instrumentation  of  man  during  light,  by  C.H.  Kratochvil 
Carbon  monoxide  phenomena  in  green  plants  systems,  by  S.S.  Wilxs, 

R.M.  Adams,  J.A.  Green  and  E.G.  Shaw 
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0.  S.  American  Bosch  Arma  Corp.  1961  LOW  RANGE  ACCELEROMETER  (U) 

(American  Bosch  Arma  COrp.,  Garden  City,  New  York)  ARMA  RN  DR-62-E653- 1 ; 
Dociupent  no.  20,043;  Contract  AF  33(616)7308,  Pro).  4431,  Jan.  1962, 

ASTIA  AD- 329  646 

ABSTRACT:  Efforts  were  continued  to  produce  feasibility  models  of  an  ultra¬ 
sensitive  accelerometer  suitable  for  inertial  navigation  of  space  vehicles  with 
low  thrust  propulsion  systems.  All  assembly  and  detail  drawings  were  made  and 
a  large  portion  of  the  fabrication  work  was  carried  out.  This  includes  the 
making  of  matched  sensitive  vibrating  tapes.  Work  was  initiated  toward  assem¬ 
bling  the  equipment  required  for  the  evaluation  of  the  experimental  models. 

Because  of  the  high  accuracy  requirements,  certain  precise  optical  reference  blocxv 
are  needed.  Design  and  faprlcation  of  the  necessary  mechnalcal  fixtures  was 
continued.  (U)  (AUTHOR)  [ 
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U.  S.  Armed  Services  Technical  Information  Agency  1959  BIO-ASTRONAUTICS:  AN 
ASTIA  REPORT  BIBLIOGRjiPHY  (U)  (Armed  Services  Technical  Information  Agency, 
Arlington,  Va.)  ASTIA  AD-306  007;  Feb,  1959 

ABSTRACT:  This  bibliography  j* vers  the  subject  matter  from  1952  through  1958 
insofar  as  report  literature,  represented  by  ASTIA  holdings,  is  concerned. 
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U.  S.  Araae-d  Services  Technical  Information  Agency  1960  BIO -ASTRONAUTICS:  AN 
ASTIA  REPORT  BIBLIOGR/lPHY  (U)  (Armed  Services  Technical  Information  Agency, 
Arlington,  Va.)  ASTIA  AD-315  200  (Suppl.  to  AD-3C6  007);  Feb.  1960 


ABSTRACT;  Previous  bibliographies  have  covered  the  literature  on  bio-astronau¬ 
tics  thru  19S8.  This  supplemental  bibliography  brings  the  subject  matter  up  to 
date  through  1939  insofar  is  report  literature,  represented  by  ASTIA  holdings, 
is  concerned. 
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U.  S.  Armed  Services  Technical  Information  Agency  1962  TECHNICAL  ABSTRACT 
BULLETIN.  (Armed  Services  Technical  Information  Agency,  Arlington,  Va.) 
Bulletin  No.  U62-2-6:  June  1962 


5,412 

Technical  Information  Agency  1962  TECHNICAL  ABSTRACT 

BUU^TIN.  (Armed  Services  Technical  Information  Agency,  Arlington  Va  ) 
Bulletin  No.  U62-3-1;  1  July  1962  Arlington,  Va.; 


5,413 

U.S,  Armed  Services  Technical  Information  Agency  1962  TECHNICAL  ABSTRACT 
BULLETIN  (Armed  Services  Technical  Information  Agency,  Washington,  D.6.) 
Bulletin  No.  062-3-2,  15  July  1962 


5,414 

U.S.  Armed  Services  Technical  Information  Agency  1962  TECHNICAL  ABSTRACT 

BULLETIN.  (Armed  Services  Technical  Information  Agency,  Arlington,  Virginia) 
Bulletin  No.  U62-4-4;  15.  Nov.  1962 


5,415 

U.  S.  Armed  Services  Technical  Information  Agency  1962  TECHNICAL  ABSTRACT 
BULLETIN  (Armed  Services  Technical  Information  Agency)  Bulletin  No. 
U62-4-5;  1  Dec.  1962 
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U.S.  Armed  Services  Technical  Information  Agency  1962  TECHNTCAT,  ABSTRACT 
BULLETIN  (Armed  Services  Technical  Information  Agency,  Washington,  D.C.) 
Bulletin  No.  62-3-3, - 1  August  1962 


5.417 

U.  S.  Armed  Services  Technical  Information  Agency  1962  TECHNICAL  ABSTRACT 

BULLETIN.  (Armed  Services  Technical  Information  agency,  Arlington,  Virginia) 
Bulletin  No.  U62-4-6;  15  December  1962 


-  1,60A  - 


.,418 

J.--..'-Anned  Services  Technical  Information  Agency  1962  TECHNICAL  ABSTRACT 
BULLETIN 

(Armed  Services  Technical  Information  Agency,  Department  of  Defense) 
Bulletin  No.  U62-3-4  Pages  1-173  August  IS,  1962 

ABSTRACT:  This  issue  contains  AD  numbers  27S  350  thru  2'5  899  and  329  350 
thru  329  549. 
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U.  S.  Armed  Services  Technical  Information  Agency  1963  TECHNICAL  ABSTRACT 
BULLETIN  (Armed  Services  Technical  Information  Agency,  Washington,  D.  C.) 
Bulletin  No.  U63-1-6,  15  March  1963 


5.420 

U.  £.  Army  Air  Force  1942  INSTRUMENTS  ON  THE  HUMAN  CENTRIFUGE  AT  RCAF  NO.  1 
INITIAi.  TRAINING  CENTER,  TORONTO,  CANADA.  (Wright  Field)  Memo  Rept. 
EXP-M-49-695-16A;  21  Sept.  1942 

ABSTRACT:  Description  of  Canadian  equipment  Including  color  motion  picture 
cameras,  signal  system,  accelerometers,  and  electroencephalographs. 
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U.  S.  Army  1944  INJURIES  ASSOCUTED  WITH  PARACHUTE  ESCAPES 
Air  Surg.  Bull  l(5):8-9. 

(U,  S.  Array,  Office  of  Flying  Safety,  Medical  Division)  1944 
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Army  Department  1957  THESES  AND  DISSERTATIONS  IN  THE  HOLDINGS  OF  THE  ARM"? 
LIBRARY  (The  Army  Library,  The  Adjutant  General's  Office,  Department  of 
the  Army)  18  July  1957;  ASTIA  AD 143  963 


ABSTRACT:  This  compilation  of  theses  and  dissertations  in  the  holdings  of  The 
Army  Library  is  being  presented  upon  consultation  with  the  Officers  Assignmenis 
Division  (formerly  Career  Mana<»eroent  Division)  of  The  Adjutant  General's 
Office  which  coordinates  the  "training  of  military  personnel  at  civilian 
educational,  consnercial,  and  industrial  institutions." 

The  present  compilation,  some  of  which  have  been  received  from  sources  other 
Chan  chose  covered  by  AR  350-200,  contains  approximately  350  titles,  arranged 
functionally  by  title  in  an  alphabetical  order  within  major  and  subordinate 
subject  classes.  Such  an  arrangement  should  offer  an  easy  method  of  locating 
needed  materials. 
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U.S.  Dept,  of  the  Army  1958  MISSILES,  ROCKETS  AND  SATELLITES 
(U.S.  Government  Printing  Office,  Washington,  D.C.)  Pamphlets  70-5-1-70-5-5 
Five  volumes 

ABSTRACT:  The  bibliography  includes  the  following  titles:  (I)  O.S.S.R. 

(II)  United  States  (III)  Great  Britain,  France  and  Other  Free  Countries  of 
the  World  (IV)  Technology,  Means  and  Methods  (V)  Earth  Satellites  and  Space 
Exploration. 

This  bibliographic  survey  covers  the  period  1957  through  March  1958 
and  includes  about  1,500  unclassified  titles,  parts  abstracted  and  annotated, 
selected  from  periodicals,  books  and  studies. 

Materials  are  arranged  in  alphabetical  order,  by  title,  within  major 
and  subordinate  subject  groups. 
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U.S.  Army  Airborne  &  Electronics  Board  1959  PARACHUTE  JUMPING  FROM  ARMY 
AIRCRAFT.  (Army  Airborne  and  Electronics  Board,  Fort  Bragg,  N.C.; 

10  December  1959.  ASTIA  AD  230  493 


ABSTPJ^CT*  This  publication  reviews  the  experiments  conducted  to  determine 
safe  procedures  for  parachute  jumping  from  Army  aircraft,  except  command  type 
airplanes  and  reconnaissance  helicopters  (H-13  and  H-23).  It  was  fo»^d  that 
the  H-34  Helicopter,  when  modified  by  installation  of  the  anchor  cable  with 
the  addition  of  certain  safety  measures,  is  suitable  for  parachute  deliv«y 
of  a  maximum  of  10  combat  equipped  parachutists  in  temperate  climates.  When 
so  modified,  the  H-34  Helicopter  is  suitable  for  consecutive  parachute  deliv¬ 
ery  of  standard  type  aerial  delivery  containers  from  the  door  or  from  the  cargo 
hook  followed  by  combat  equipped  parachutists  in  temperate  climates.  The  out¬ 
lined  procedures  included  in  this  report  are  suitable  for  parachute  delivery 
of  combat  equipped  parachutists  and  standard  type  aerial  delivery  containers 

from  the  H-34  Helicopter. 
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U.  S.  Department  of  the  Array,  Headquarters  1960  MISSILES,  ROCKETS,  AND  SATEL¬ 
LITES,  1958  TO  1960.  (Department  of  the  Army,  Headquarters,  Washington, 

D.  C.)  Pamphlet  No.  70-5-1  to  8 

ABSTRACT:  Eight  annotated  bibliographies,  for  the  period  1957-Sept.  1960,  cover¬ 

ing  various  aspects  of  the  subject,  and  titled  as  follows:  I.  "USSR",  II. 

"United  States,"  III.  "Great  Britain,  France,  and  Other  Free  Countries  of  the 
World,"  IV.  "Technology;  Means  and  Methods,"  and  V.  "Earth  Satellites  and  Space 
Exploration."  This  bibliography  is  continued  as  follows:  Missiles,  Rockets,  and 
Space  in  War  and  Peace  (70-5-6),  Missiles,  Rockets,  and  Space  Vehicles  1959-1960 
(70-5-7),  and  USSR:  Missiles,  Rockets,  and  Space  Effort,  A  Bibliographic  Record 
1956-1960  (70-5-8). 
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U.S.  Army  1960  ARMY  AVIATION  SAFETY  WITH  REFERENCE  TO  CRASH  INJURY  AND 
CRASH  WORTHINESS  PROGRAMS.  (U.S.  Army  Transportation  Research  Coninand, 
Ft.  Burtla,  Va)  Tech.  Rept  60-77,  30  Dec.  1960. 


5,427 

U.  S.  Army  1960  ABSTRACT  BIBLIOGRAPHY  TECHNICAL  REPORTS  PUBLISHED  FISCAL 

YEAR  1960  (Quartermaster  Field  Evaluation  Agency,  U.  S.  Army  Quartermaster 
Research  and  Engineering  Conmand,  Fort  Lee,  Virginia)  ASTIA  AD-241  381- 
July  1960  ’ 

CONTENTS: 

Research  &  Engineering  Program 
Applications  Engineering  Program 
Airborne  Program 
Methods  Research  Program 
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U.S.  Army  1963  BIBLIOGRAPHY  OF  REPORTS  ACQUIRED  BY  CHABA. 

(Armed  Forces  -  NRC  Committee  on  Hearing  and  Bio-Acoustics,  Wash.,  D.C.) 
ASTIA  AD-298  057,  January  1963 


5,429 

U.S.  Army  Air  Force  n.d.  EFFECT  OF  MODERATE  POSITIVE  ACCELERATION  ON 
ABILITY  TO  READ  AIRCRAFT-TYPE  INSTRUMENT  DIALS. 

(USAAF,  AMC,  Wright  Field,  Ohio)  Memo  Rept.  No.  TSEAA-694-10 


5,430 

U.  S.  Army  Air  Force  1942  INSTRUMENTS  ON  THE  HUMAN  CENTRIFUGE  AT  RCAF  NO.  1 
INITIAL  TRAINING  CENTER,  TORONTO,  CANADA.  (Wright  Field)  Memo  Rept. 
Bxp-M-49-695-16A;  21  Sept.  1942 

ABSTRACT:  Description  of  Canadian  equipment  including  color  motion  picture 
eaaeraa,  signal  system,  accelerometers,  and  electroencephalographs. 


5,431 


U.S.  Army  Air  Force  1943  A  COMPARISON  OP  THE  CHANGES  IN  PULSE  RATE  AND  IN 
BLOOD  PRESSURE  RESULTING  FROM  ANOXIA,  INCREASED  INTRATHORACIC  PRESSURE  AND 
CHANGE  IN  POSTURE.  (USAAF  School  of  Aviation  Medicine,  Randolph  Field, 
Texas)  Project  115,  Report  No.  1,  2  Feb.  1943. 


ABSTRACT:  Fourteen  male  subjects  exposed  to  anoxia  for  30  minutes  at  a 


-  1,607 


simulated  altitude  of  18,000  feet  had  an  average  pulse  rate  of  89  aa  compared 
to  75  at  sea  level.  There  was  no  consistent  change  in  blood  pressure. 

Rising  suddenly  from  a  lying  to  a  standing  posture  caused  the  pulse  rate  to 
increase  from  70  to  90.  There  was  also  a  decrease  in  both  systolic  and 
diastolic  blood  pressure  at  the  end  of  2  minutes  which  had  no  relation  to 
the  change  in  pulse  rate. 

The  Valsalva  experiment  (40  mm  Kg  pressure)  caused  the  pulse  rate  to  increase 
from  82  to  115.  Blood  pressures  could  not  be  measured. 
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U.  S.  Army  Air  Forces  1943  ARMf  AIR  FORCES  CONFERENCES  ON  ACCELERATION  AT 

THE  MONTREAL  NEUROLOGICAL  INSTITUTE.  (Wright  Field)  Memo  Rept,  Eng-49-696- 
4B,  14  June  1943 

PURPOSE:  To  report  conferences  on  the  effects  of  radial  acceleration  on  the  phy¬ 

siology  of  animals,  held  by  Dr.  H,  Jasper  (Montreal  Neurological  Institute)  and 
Lt.  C.  A.  Maaske  (Wright  Field). 

(a)  Safety  of  human  subjects  can  be  greatly  promoted  by  preliminary  centrifuge 
studies  of  animals.  It  was  concluded  that  animal  experimentation  is  vital  to  the 
elucidation  of  physiological  changes  occurring  under  "g". 

(b)  In  animals  the  normal  cardiac  response  to  "g"  unprotected  is  tachycardia 
superseded  by  bradycardia  when  "g"  is  removed.  Failure  to  obtain  tachycardia 
indicates  poor  or  depressed  cardiac  reflexes  and  is  a  very  grave  sign.  However, 
bradycardia  with  |  rotection  under  "g"  is  a  usual  though  not  invariable  response. 

With  protection,  iorm  of  the  ECG  is  the  best  index  of  the  subject's  condition, 

(c)  Results  of  animal  experimentation  indicate  that  physiological  events  irmed- 
iately  following  "g"  exposure  are  as  significant  as  results  obtained  under  "g". 
Furthermore,  these  events  vary  with  the  duration  of  the  exposure.  The  important 
indices  are  blood  pressure,  ECG,  EEG,  and  respiration.  Therefore  all  centrifuge 
studies  should  conform  in  "g"-time  relationships  to  flight  maneuvers. 

(d)  Three  type  of  episodes  are  seen  in  monkeys  under  high  positive  "g". 

(a)  Cortical  fit  associated  w- •  ;>  sensitizatii  a  of  the  cerebral  cortex  by 
ischemia  followed  by  return  of  enough  blood  to  produce  convulsions. 

(This  response  is  frequently  seen  where  external  anti-"g"  protection 
is  used . ) 

(b)  Di-cerohritc  at  tack --complete  abolition  of  cortical  brain  waves.  Extensive 
clonic  spasms  followed  by  decerebrate  rigidity  lasting  many  hours, 

(c)  Gasp  reflex  initiated  by  medullary  anoxia.  This  can  be  differentiated 
from  a  cortical  fit  Dy  its  occurrance  during  rather  than  after  "g"  exposure 

(e)  Movies  show  that  there  is  no  drainage  of  blood  from  brain  vessels  under  "g" 
unless  air  is  allowed  to  enter  the  skull  artificially. 

(f)  Where  skull  defects  exist,  vhe  brain  is  pressed  down  on  its  base  under  "g“  and 
an  unusual  type  of  blackout  occurs  produced  by  blockage  of  the  optic  nerve  at  the 
geniculate  level. 

(g)  Animals  immersed  in  water  to  the  neck  are  partially  protected  from  "g".  The 
same  amount  of  protection  is  conferred  by  immersion  only  to  the  xiphoid  process, 
but  if  the  water  is  lowered  further,  protection  decreases  sharply. 

(h)  The  feasibility  of  raising  intra-pulmonary  pressure  as  a  protective  device 
was  discussed.  This  project  is  especially  important  because  Dr.  Jasper  has  noted 
right  heart  failure  and  pulmonary  engorgement  of  animals  exposed  to  high  "g" 
while  protected. 


U.S.  Amy  Air  Force  INTERNAL  INJURIES  i'Kf'S.  ■  f,;>  > '  A.- k;  iV 

DECEI^RATION  OF  EXPERl'lZNTAL  ANIMAI-S.  (Army  Air  Force,  School  of  A  in 
Medicine)  Kept.  No.  jl  ,  Project  No.  AOl ,  15  Jan. 


U.S.  Army  Air  Force  1946  THE  CURRENT  CONTINENTAL  USAAJ'  ACCIDENT 
SITUATION.  Medical  InvestiRatora  *  Accident  B-jlletin  2(10)c 
October  1946.  (AAF  Flying  Safety  Service ,  Medical  Safety  Division) 


U.S.  Army  Air  Forces  1946  CERVICAL  FRACTURE  DESPITE  THE  USE  OF  To" 
SHOULDER  HARNESS.,  In  Accident  Bulletin  for  Medical  Invc.nt  ieafors 
Page  2.  (Continental  U.S.  Army  Air  Forces,  Hq.  AAF,  AC/AS-3  FfiTht 
Operations  Div.,  Flying  Safety  Branch)  February  1946. 


U.S.  Army  Air  Fcrce  '  1946  EFFECTS  OF  ABRUPT  DECELERATION  ON  THE  ELECTRO¬ 
CARDIOGRAM  LEAD  IN  THE  CAT  IN  THFl  SUPINE  POSITION. 

Rept.  No.  1,  SAM  Pro j .  No.  459,  21  Jan.  1946. 


3,437 

U.S.  Army  Air  Force  1946  REQUIREMENTS  FOR  PILOT  EJECTION  IN  FIGHTER  AI'PLA 
(U.S.  AFF ,  Air  Material  Consmand,  Eng.  Dlv, ,  Aircraft  Laboratory)  TSF.’.CH 
4534-7-2,  add.  no.  1,  1  May  1946  * 


5.438 


U.S.  Army  Air  Force  1946  A  METHOD  FOR  CALCULATING  THE  TRAJTiCTORY  OF  A 
EJECTED  FROM  AN  AIRPLANE  (U.S.  AAF  Air  Materiel  Command,  Eng.  Dlv 
Lab.)  MR  TSEAC3-4534-1-1,  29  July  1946 


MAN 
A  ire 
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U.S.  Army  Air  Force  1946  ACCIDENT  TYPES  AJ;D  GENERAL  CAUSE  FACTOP- • 

COMBAr^^A°F  hazards  of  escaping  FROM  AIRCRAI’T  IN 

COMBAT  (R.A.F.  Inst,  of  Avn.  Med.  -  March  1946)-  B  STAT  FATTirpro 

Division)  judical  Investigators'  Accident  Bulletin  2(10)- 
October  1946.  - - 


nO 


U.S.  Army  Air  Force  1947  ACCIDENT  INVESTIGATING  AND  REPOhTlNC. 

(AAF  Flying  Safety  Service,  Medical  Safety  Dlvialon) 

Medical  Investigators'  Accident  Bulletin  3(5):  May-June  1947. 


5,441 


U.S.  Army  Air  Force  1947  VERY  YOUNG  PILOTS. 

(AAF  Flying  Safety  Service,  Medical  Safety  Diviaion)  Medical 
Inveatigatora '  Accident  Bulletin  3(1):  Jantiary  1947. 


5,442 


U.S.  Army  Air  Force  a  1947  NOTES  ON  DECELERATION  AT  BAIL-OUT  OF  AIRCRjiFT. 
(Army  Air  Forcea  Air  Technical  Service  Comnand)  Memorandum  Reel  C262 
10  April  1947.  ASTIA  ATI  7236 


5,443 


U.S.  Army  Air  Force  1947  SET:  RESEARCH  AND  EXPERIMENTAL,  PHYSIOLtGICAL 
ASPECTS  OF  ORIENTATION  AS  THEY  RELATE  TO  AVIATION. 

(Superintendent  of  Documenta,  Waahlngton,  D.C.)  PB  87452 


5,444 

U.S.  Army  Air  Force  1947  CURRENT  CONTINENTAL  USAAF  ACCIDENT  SITUATION 

(AAF  Flying  Safety  Service,  Medical  Safety  Diviaion) 

Medical  Investigators'  Accident  Bulletin  3(1):  January  1947. 


U.S.  Army  Air  Force  1947  CURRENT  CONTINENTAL  USAAF  ACCIDENT  SITUATION 
(AAF  Flying  Safety  Service,  Medical  Safety  Diviaion) 

Medical  Investigators'  Accident  Bulletin  3(5):  May-June  1947. 
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U.S.  Army  Air  Force  1947  ACCIDENT  INVESTIGATION  AND  REPORTING. 
(AAF  Flying  Safety  Service,  Medical  Safety  Diviaion) 

Medical  Investigators'  Accident  Bulletin  3(1):  January  1947. 


I'.S.  Arnv  Avi,.tior,  19^'^  SPECIAL  BI  BLIiX-RAPlfi'  NK.  1  (RZVISEO) 

(L'plte'l  States  Arinv  Aviation  School,  Fort  Rucker,  Alahaina)  April  6,  19S9 
ASTIA  AD  216  999 


ABSTRACT:  This  bibliography  supersedes  Special  Bibliography  (No.  1),  Army 
Aviation,  dated  June  1958.  AD  209035 


5,448 


OSA  Bo-'-d  for  Aviation  Accident  Research  1961  ACCIDENT  SUMMARIES 
a:®  seminar  reports. 

(OSA  Board  for  Aviation  Accident  Research,  Fort  Rucker,  Ala.)  Dec.  1961 


ABSTRACT;  This  letter  contains  aviation  accident  sumnaries  and  semin,*!- 
reports  of  interest  to  the  flight  surgeon.  Included  are  papers  on  disorienta¬ 
tion  due  to  subclinlcal  vestibular  pathology,  the  graveyard  spiral, 
vestibular  stimulation  and  blood  flow,  high  intensity  noise  and  disorienta¬ 
tion,  pathology  of  fear,  post  mortem  search.  Navy  ejection  seat  experience, 
principles  of  crash  protective  restraint,  survey  of  helicopter  accidents, 
and  fatal  aircraft  accidents  and  disease  of  aircrew.  (Tufts) 


5,449 

D.  S.  Army  Transportation  Research  Conmand  1961  FACTOR  ANALYSIS  OF 

LIGHTPLANE  ACCIDENT  IMPACT  AND  DAMAGE  VARIABLES,  (U.S.  Army  Transporta¬ 
tion  Research  Comnand,  Fort  Euotls,  Virginia)  TREC  Technical  Rept.  61-122, 
August  1961. 


5,450 


O.S.  Army  Transportation  Research  Command  1961  RELATIONSHIP  BETWEEN  IM¬ 
PACT  VARIABLES  AND  INJURIES  SUSTAINED  IN  LIGHTPLANE  ACCIDENTS.  (U.S.  Army 
Transportation  Research  Command,  Fort  Eustis,  Virginia)  TREC  Tech. 

Rept.  61-95,  August  1961. 


5,451 


U.S.  Central  Intelligence  Agency  1962  CHINESE  SCIENCE 
(Central  Intelligence  Agency,  Washington,  D.C.) 

Scientific  information  rept.,  5  Nov.  1962.  ASTIA  AD  332  795. 

ABSTRACT:  Chinese  Science  is  a  serialized  report  consioting  of  unevaluated 
Information  prepared  as  abstracts,  summaries,  and  translations  from  recent 
Chinese  publications  falling  under  the  subject  headings  Biological  and  Medical 
Sciences,  Technical  Sciences,  Earth  Sciences,  Chemistry  and  Chemical  Technology, 
mathematical  and  Physical  Sciences. 


5.452 


U.  S.  Central  Intelligence  Agency  l9o2  BlOUVir  aSD  »tDlCIIrt  vCentral 

Intelligence  Agenry,  Waehlngtcn,  D.C.)  Sunaary  rtpt,  no.  3V24,  Oct.  1962, 
ASTIA  AD-332  657 

This  is  a  serialized  report  consisting  of  unevaluated  information  pvepared  as 
abstracts,  sunsoariej,  and  translations  from  recent  publications  of  the  Sino- 
Soviet  Bloc  countries.  (U)  (AUTHOR) 
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U.S,  Central  Intelligence  Agency  1963  CONSOLIDATED  TRANSLATION  SURVEY 
Foreign  Docur.onts  Division,  Central  Intelligence  Agency  Numbe*  63  for  March  1963 
ASTIA  AD  402  915 

ABSTRACT:  This  Survey  is  prepared  monthly  by  Foreign  Documents  Division,  CIA, 
from  lists  received  through  cooperation  of  US  governirent  agencies  and  includes 
translations  of  such  agencies,  private  industry,  universities,  research  institu¬ 
tions,  and  conmercial  translation  organizations.  It  is  a  compilation  of  foreign 
docui.jentary  projects,  completed  or  starred  during  the  month  preceding  this  public¬ 
ation.  Translations  are  listed  by  area  and  subject  category.  Scientific  projects 
are  grouped  as  a  section  regardless  of  geographic  area.  Title  in  English,  author, 
foreign  language  title  of  source  of  material,  date  and  data  of  publication, 
and  publication  identification  of  tite  completed  project  are  given  when  available. 


5,454 

U.S.  Civil  Aeromedical  Research  Institute  1961  F.A.A.  FACILITIES  AND 

PROGRAMS  AS  RELATED  TO  IMPACT  ACCELERATION  RESEARCH.  Organization  chart; 
program  objectives,  P&S  Branch;  present  staffing,  CARI:  Facilities. 
(Federal  Aviation  Agency,  Civil  Aeromedical  Research  Institute,  Oklahoma 
City,  Okla.)  I  Nov.  1961. 


5.455 


U.S.  Civil  Aeronautics  Board  1953  ACCIDENT  INVESTIGATION  REPORT  -  LAKE 
CENTRAL  AIRLINES,  INC.  -  INDIANAPOLIS,  INDIANA,  AUGUST  21,  1952. 

File  No.  1-0061,  CAB,  10  April  1953. 


5,456 

U.S.  Civil  Aeronautics  Board  1956  EASTERN  AIRLINES  M-404  ACCIDENT,  HUNTINGTON, 
WEST  VIRGINIA,  JANUARY  15,  1956  (Civil  Aeronautics  Board,  Washington,  D.C.) 


U  S.  Civil  A.  ronauttcs  Board  19*>7  OVERSHOOT  ACCIDENTS  IN  U.S.  SCHED.  US 
and  IRAEoULAR  air  carrier  OPERA.IONS:  r»ANSPORT  TYPE  AIRCRATT,  1950  i95.  . 
(Civil  Aeronautics  Board,  Bure  lu  of  Satety.  Washington,  D-C.)  8  March  1957. 


5,4  53 

U.S.  Civil  Aeronauttrs  Board  1959  AIRCRAFT  ACCIDENT  REPORT-PIPER  MODEL  PA-22, 
N  2945P.  NEAR  DOVER,  DELAWARE,  SEPTEMBER  23,  1958.  File  No.  2-0124,  CAB, 

10  Oct.  1959. 


5.459 

U.S.  Civil  Aeronautics  Board  1960  GENERAL  AVIATION  ACCIDENTS,  A  STATISTICAL 
REVIEW,  CALENDAR  YEAR  1960.  (Civil  Aeronautics  Board,  Washington,  D.C.) 

ABSTRACT;  This  report  furnishes  certain  statistical  factors  and  related  data 
pertaining  to  all  general  aviation  by  (non-air  carrier)  aircraft  accidents 
(incident  to  flight  which  occurred  during  the  year  1960.  (CARI) 


5,460. 

O.S.  Civil  Defense  Adm.  1952  WINDOWUSS  STRUCTURES,  A  STUDY  IN  ELAST- 
RESISTANT  DESIGN.  (Federal  Civil  Defense  Administration) 

Technical  Manual  TM-5-4,  June  1952. 
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U.S.  Committee  on  Aeronautical  &  Space  Sciences  1960  SPACE  RESEARCH  IN 
THE  LIFE  SCIENCES:  AN  INVENTORY  OF  RELATED  PROGRAMS,  RESOURCES  AND 
FACTl-ITIES ,  (  R6th  Congress,  Second  Session,  Washington,  July  15,  1960) 


5 . 462 


U.S.  Congress  1958  SPACE  HANDBOOK:  ASTRONAUTICS  AND  ITS  APPLICATIONS 
(U.S.  Congress,  85th,  Second  Session)  December  29,  1958 

ABSTRACT:  An  exhaustive  report  on  the  technology  and  applications  of  space 

probes  and  satellite  vehicles  is  presented  together  with  ^  ^scuss ion  of 
general  space  research.  Details  are  given  of  space  environment,  trajectories, 
,and  orbits,  rocket  vehicles,  propulsion  systems,  propellants,  internal  power 
source,  structures  and  materials,  flight  path  and  orientation  control,  guidance, 
comniunlcation,  observation  and  tracking,  atmospheric  flight,  landing  and 

recovery,  environment  of  manned  systems,  space  stations  and  extraterrestrial _ 

bases,  nuclear-weapons’  effects  in  space,  cost  factors  and  ground  facilities. 


- 


and  current  technology  programa  in  the  United  States.  Specific  flight  poss« 
Ibllltles  are  discus«ed,  u.ad  a  wide  variety  of  applications  for  satellite 
vehicles  Is  outlined.  The  applications  of  scientific  space  exploration  are 
reviewed.  Also  Included  Is  a  description  of  progress  In  astronautics  In  other 
countries. 


5.A63 

U.S*  Congress  Coninlttee  on  Space  &  Astronautics.  1958  COMPILATION  OF 
MATERIALS  OH  SPACE  AMD  ASTRONAUTICS.  (  8Sth  Congress,  Second  Session, 
Washington,  1958) 


5,464 

U.  S.  Continental  Air  Cotanand  1956  PRELIMINARY  REPORT  ON  A  SUBSTANTIATED 

SUPERSONIC  ejection.  (Continental  Air  Cottmand,  Mitchell  Air  Force.  Base,  N.Y. 
Med.  Training  Bull.  3(3): 1"5,  Feb.  1956 


5,465 


U.S.  Continental  Array  Command  1956  ARCTIC  TEST  OF  PARACHUTE  JUMPING 

FROM  ARMY  AIRCRAFT  (L-20  AIRPLANE).  (Continental  Army  Command,  Arctic 
Test  Branch,  Big  Delta,  Alaska)  Project  AB  2354  (Arctic) 

Partial  Rept.  No.  1,  13  Nov.  1956.  ASTIA  AD  115  447 


ABSTRACT:  Effort  Is  made  to  determine  safe  procedures  for  making  parachute 
jumps  from  the  L-20  aircraft  under  arctic  winter  conditions.  Jump  techniques 
were  developed  from  temperate  climate  jump  techniques.  A  total  of  32  Jumps 
were  made  without  difficulty  at  ambient  temperatures  of  27  degrees  to  14 
degrees  F,  In  sticks  of  1  and  2  parachutists.  Over-all  results  indicated 
that,  after  modification,  the  L'^20  airplane  will  be  suitable  for  consecutive 
aerial  delivery  of  parachutists  and  equipment  at  ambient  temperatures  below 
0  degrees  F. 


5,466 

U.S.  Continental  Army  Command  1956  PARACHUTE  JUMPING  FROM  ARMY  AIRCRAFT 
(H21C  HELICOPTER).  (Continental  Army  Command  Board  No.  5,  Ft.  Bragg, 
N.C.)  Project  No.  AB  2354,  Partial  Rept.  No.  3,  5  Sept.  1956. 

ASTU  AD  113  658 


ABSTRACT:  Jumps  were  performed  by  parachutists  to  determine  safe  procedures 
for  the  H-21C  helicopter.  The  H-23C  forward  door  was  concluded  to  be  suitable 
for  the  aerial  delivery  of  a  maximum  of  10  parachutists  wearing  combat  equip¬ 
ment.  Safe  Jump  procedures  are  outlined.  (ASTIA) 
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U.S.  Dept,  of  Coimaerce  CATALOG  OF  TECHNICAL  REPORTS 

(U.S.  Department  of  Cosanerce,  Office  of  Technical  Services,  Washington, 
D.C.)  CTR-358 


5,468 

U.S.  Department  of  Commerce  1962  MEDICAL  AND  BIOLOCICAL  ASPECTS  OF  USSR  SPACE 
'  FLIGHTS 

(U,S.  Department  of  Commerce,  Office  of  Technical  Services,  Joint  Publications 
Research  Service)  JPRS:  16,277  16  Nov.  1962  ASTIA  AD  400  411 


ABSTRACT;  This  publications  contains  translations  of  articles  from  the  Russian- 
language  newspaper  Meditsinskiy  rabotnik  (Medical  Personnel),  17  August  1962, 
page  3.  Complete  bibliographic  information  accompanies  each  article. 


5,469 

U.S.  Dept,  of  Defense  &  U.S.  Atomic  Energy  Com.  1950  THE  EFFECTS  OF  ATOMIC 
WEAPONS.  (Prepared  by  the  U.S.  Department  of  Defense  &  the  U.S.  Atomic 
Energy  Commission)  Sept.  1950. 


5,470 


U.S. 


Department  of  Defense 
(Prepared  by  U.S.  Dept. 
Commission)  June  1957. 


1957  THE  EFFECTS  OF  NUCLEAR  WEAPONS 
of  Defense,  Published  by  U.S.  Atomic  Energy 


u. 


^ I  Education  &  Welfare  1958  BIBLIOGRAPHY  OF  SPACE 

MEDICINE  (U.  S.  Dept,  of  Health,  Education  &  Welfare,  Public  Health  Service 
National  Library  of  Medicine,  Reference  Division,  Washington,  D.  C.) 

gra^;;  till"  tTn  H«lth  Service  Biblio- 


CONTENTS; 

This  bibliography  contains  information  on  the  following  topics 
Sealed  Cabin  Problems 
Acceleration/Deceleration 
Fractional  and  Zero  Gravity 

Co smi  c^H^  i  a  tT  bn  - 

Survival  Problems 
Psychological  and  Social  Problems 
Ground  Crew  Problems 
Extra-Terrestrial  Aspects 
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-1,615  - 


5.472 

U.S.  Dcp.irtment  of  Health,  Education,  and  Welfare  1959  MEDICINE  AND  THE 
ALLIED  PROFESSIONS  -  SOURCES  OF  CAREER  INFORMATION  FOR  STUDENTS 
(U.S.  Department  of  Health,  Education,  and  Welfare,  Washington  D.C.,  Nov,  1959) 

ABSTRACT:  Students  seeking  careejr  guidance  in  health  and  medical  fields  can 

usually  obtain  information  from  professional  societies  or  national  organizations 
for  each  occupation.  These  agencies  offer  a  variety  of  pamphlets  describing 
the  nature  of  the  work  involved,  the  educational  and  other  qualifications 
required,  the  availability  and  coat  of  training,  and  current  opportunities 
and  prevailing  salaries. 

Some  medical  occupations  have  been  described  in  books  and  pamphlets 
independently  published;  these  vary  greatly  in  usefulness  and  timeliness. 

Those  cited  here  have  been  chosed  for  their  general  availability  in  public 
and  school  libraries. 

Under  the  first  heading;  GENERAL,  arc  listed  organizations  and  publications 
giving  information  on  several  occupations.  The  second  heading;  MEDICINE,  is 
Confined  to  the  study  of  medicine  exclusively.  Following  these,  in  alphabetical 
order,  are  the  allied  or  ancillary  professions  and  occupations. 


5  473 

U.S.  Directorate  of  Research  and  Development  1960  FUNDAMENTALS  OF  ASTRONAUTICS 
(Directorate  of  Research  and  Development,  Headquarters  U.S.A.F,,  Washington,  D.C.) 
ASTIA  AD  252  825 


ABSTRACT:  This  paper  is  intended  to  serve  as  a  brief  refresher  for  some  of  che 
physics  and  physiology  of  space  flight.  It  will  also  define  some  of  the  more 
important  astronautical  terms  and  concepts.  The  author  defines  the  separate 
layers  of  the  Earth's  atmosphere  including  the  troposphere,  stratosphere,  iono¬ 
sphere,  and  exosphere.  He  then  discusses  the  solar  system  including  the  planets, 
satellites,  asteroids,  ar  ’  .  -n  T'’e  physics  of  space  flight  is  discussed  with 
particular  emphasis  on  rocket  propulsion,  thrust,  specific  impulse,  mass  ratios, 
thermal  efficiency,  and  propulsion  efficiency.  The  subject  of  human  factors  in 
space  flight  concentrates  largely  on  the  aspects  of  cabin  environment  requirements, 
waste  disposal,  weightlessness,  isolation  and  sensory  deprivation,  cosmic  radiation 
and  limited  G  forces. 
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US  FAA  1961  FAA  HEADQUARTERS  LIBRARY  LIST  OF  UNPUBLISHED  RESEARCH 

REPORTS,  LISTED  BY  AD  NUMBER  CATALOGED  BY  AUTHOR,  TITLE,  SERIES  AND 
CORPORATE  ENTRY.  December  1961.  ASTIA  Doc.  No.  AD-270  025 


.  1.616 


5.47S 

U.  S.  Federal  Aviation  Agency  1962  BIBLIOGRAPHIES  OF  TECHNICAL  REPORTS 

INFORMATION  RETRIEVAL  LIST  NO.  I  (Office  of  Management  Services,  Administra¬ 
tive  Services  Div.,  Library  Branch,  Federal  Aviation  Agency,  Washington,  D.C.) 
ASTU  AD-282  111;  July  1962 


ABSTRACT:  This  list  of  references  has  been  compiled  for  the  purpose  of  providing 

a  quide  to  the  basic  bibliographies,  subject  indexes,  and  publications  lists  that 
are  currently  in  the  technical  report  collection  of  the  Information  Retrieval 
Section.  The  references  vary  from  extensive  bibliographies  covering  several 
hundred  items  to  .special  reports  vith  brief  bibliographies.  The  following  sub¬ 
jects  are  covered;  Acoustics;  Aerodynamics;  Aeronautics;  Air  Traffic  Control; 
Airports;  Antennas;  Aviation  Medicine;  Control  Systems;  Data  Processing;  Documenta¬ 
tion;  Electronics;  Fuels  and  Power  Supplies;  Human  Engineering;  Infrared; 
Instrumentation;  Logistics;  Lubrication;  Materials;  Metals  and  Alloys;  Meteorology; 
Microminiaturization;  Microwave;  Military  Aviation;  Noise;  Operations  Research; 
Radio  and  Radar;  Reliability;  Safety;  Science  (General);  Semiconductors;  Snow  and 
Ice;  Thermodynamics;  Training.  (CARI) 
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U.  S.  House  of  Representatives,  84th  Cong.,  2nd  Session  1956  HEARINGS  0^ 
INVESTIGATION  Of  OlQimi  TRAFFJLC  ACCIPSaiS-  (Wash.  D.  C.  :  U.  S.  Govt. 
Printing  Office,  16,  23  July;  8-10  Aug.;  27-31  Aug.;  25-28  Sept,  1956.  ) 
Pp.  909,  921-22. 
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U,S.  Inter-Service  Comlttee  on  Technical  Facilities,  Sourtheastern  USA 
SURVEY  OF  TECHNICAL  FACILITIES 
ASTIA  AD  228  872 

ABSTRACT:  The  Inter-Service  Committee  on  Technical  Facilities,  Southeastern 
USA,  was  established  in  1955  to  promote  the  cooperative  use  of  facilities 
and  to  interchange  technical  information  among  its  member  agencies.  A  signifi¬ 
cant  portion  of  the  Committee's  respoasibility  is  the  dissemination  of  informa¬ 
tion  about  specialized  facilities,  equipment,  and  knowledge  available  at  each 
station  represented  on  the  Committee. 

A  list  of  present  members  of  the  Committee  is  Included.  Requests  for 
information  should  be  addressed  directly  to  the  appropriate  Committee  member 


5.478 

U.  S.  Joint  Ccmmittec  on  Aviation  Pathology  1956  AUTOPSY  PERFORMED  ON  AN  AIR¬ 
CRAFT  FATALITY  (Joint  Conmittce  on  Aviation  Pathology,  Washington,  D.  C.) 
Memorandum  No.  1,  Feb.  1956 

ABSTR,\CT:  The  need  for  carrying  out  full  autopsies  on  all  aircrew  and  pas.senger 


cjsualtii'v  as  a  risiilt  of  an  aircraft  accident  is  enunasized  in  order  to  elucidate 
the  cause  of  accident,  be  it  a  ,iro -ex  i  s  1 1  ng  or  acquire!  lesion  of  the  pilot  or 
defi’ctivo  or  damaged  aircraft.  Steps  for  the  pathologist  to  follow  during  accident 
analysis  include  (1)  familiarization  with  the  internal  structure,  seating  arrange¬ 
ment,  ejection  mechanism  and  general  layout  of  the  plan?  'nvolved;  (2)  obsenation 
of  body  position  in  relation  to  total  wreckage,  and  condition  in  wliich  body  r'as 
fouhd;  (3)  meticulous  examination  of  exterior  of  the  body  and  viscera,  with 
necessary  clqse-up  photographs  and  X-rays,  and  removal  of  tissue  for  chemlca . , 
toxicological  and  histopathological  examination;  and  (4)  study  of  report  of  ; ne 
accident  itself. 
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U.S.  Joint  Publications  Research  Service  1962  THE  EFFECTS  OF  CHANGES  IN 
THE  GRAVITATIONAL  FIELD. ON  THE  COORDINATION  OF  MAN’S  VOU.'NTARY  MOVEMENTS 
(Joint  Publications  Research  Service,  Washington,  D.C.) 

JPRS-1.5539,  2  Oct.  1962.  NASA  N  62-17962 


ABSTRACT:  A  study  is  made  of  the  effect  of  changes  in  the  gravitational 
field  on  the  coordination  of  man's  voluntary  novements.  The  coordination 
of  man's  voluntary  movements  is  di.sturbed  by  heightening  of  the  gravitational 
field.  Limits  of  the  disturbances  depend  upon  the  condition  and  training 
of  the  person  appearing  in  the  field  and  are  proportional  to  the  logarithm 
of  acceleration  of  force  of  weight.  Systematic  execution  of  the  disturbed 
movement  habit  in  a  heightened  gravitational  field  will  'ead  to  the  restora¬ 
tion  of  coordination  of  movements.  The  Indicated  restoration  will  depend 
on  the  condition  and  training  of  the  person  appearing  In  this  field,  on  the 
magnitude  of  gravitation  and.  In  separate  periods,  is  proportional  to  the' 
logarithm  of  the  time  of  the  fulfillment  of  the  movement.  These  deductions 
may  be  applied  to  the  case  of  zero  gravitation. 
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U.S.  Joint  Publications  Research  Service  1962  THE  E.’ FECT  OF  OXYGEN 

DEFICIENCY  AND  PROLONGED  RADIAL  ACCELERATION  ON  AN  ANIMAL  ORGANISM  (Jc'nt 
Publications  Research  Servi:e,  Washington,  DC.)  JPRS-15346,  19  Sept.  1962[ 
NASA  N62- 17780  (BYULL,  EKSPTL,  BIOL.  I  MED.  (MOSCOW)  53(4): 42-46,  1962) 

ABSTRACT:  Animal  studies  are  conducted  to  determine  the  effects  of  oxygen 

deficiency  on  conditioned  reflex  reactions  of  respir-ation  and  cardiac  activity 
and  the  effects  of  acceleration  on  the  organs  of  the  thoracic  cavity.  Pressuri 
chamber  experiments  were  conducted  at  ground  conditions  as  well  as  at  simulatet 
altitudes  of  2000  to  10,000  meters.  The  dogs  used  in  the  tests  were  conditioni 
by  the  techniques  of  V.P.  Protopopov.  The  acceleration  tests  were  conducted 
in  a  centrifuge  with  a  radius  of  3.66  meters.  The  X-ray  equipment  was  attachei 
to  the  centrifuge  for  taking  photographs  during  acceleration. 
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U.S.  Joint  Publications  Research  Service  1962  THE  Q'J7.STI0N  OF  PHYSICAL 
HYGIENIC  EVALUATION  OF  PULSE  OSCILLATIONS 

(Joint  Publications  Research  Service,  Washington,  D.C.)  JPRS-14974, 

27  Aug.  1962.  NASA  N  62-17969 


ABSTRACT:  The  study  of  physical-hygienic  evaluation  of  pulse  oscillations  in 
the  human  organism  is  discussed.  The  most  important  factors  in  such  studies 
is  the  establishment  of  indices  which  do  not  cause  pathologic  changes  in  the 
organism  and  their  quantitative  expression.  For  the  accomplishment  of  this 
task,,  it  is  necessary  on  the  widest  scale  to  set  up  experimental  models,  pri¬ 
marily  using  sinusoidal  oscillations.  It  is  also  necessary  to  carry  out 
clinical  studies  using  physiological  and  biochemical  methods  for  the  establish¬ 
ment  of  the  early  changes  which  cannot  be  detected  by  ordinary  clinical  methods. 
The  hardness,  the  duration,  the  number  of  shocks  per  second,  and  the  amplitude 
of  the  pulse  oscillations  should  be  obtained;  It  is  especially  necessary  to 
determine  the  changes  of  acceleration  with  respect  to  time,  since  this  is  a 
combined  index  of  hardnes.-  and  is  the  most  stable  Index. 
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U.  S.  Liaison  Office,  Technical  Information  Center  1961  TRANSLATION,  ANNUAL 
REPORT  OF  THE  GERMAN'  AERONAUTICAL  TEST  LABORATORIES,  1958  (Liaison  Office, 
Technical  Information  Center,  MCLTD,  Wright-Patterson  AFB,  Ohio)  Rept . 
MCL-136/1II;  ASTIA  AD-257  111,  Jan.  1961 


CONTENTS; 

Ulbricht,  G.,  Aircraft  Radio  Institute; 

Quick,  A.  W. ,  Institute  for  Control  and  Regulating  Engineering; 
Ruff,  S.,  Aeromedical  Institute; 

Goertler,  H.,  Institute  for  Applied  Mathematics  and  Mechanics; 
Spies,  R.,  Testing  Station  for  Aeronautical  Instruments; 

Gdaniec,  0.,  Department  for  Scientific  Reporting  and  Documentation; 
Ulbricht,  G.,  Institute  for  Microwaves; 

Spengler,  G.,  Institute  for  Aircraft  Fuels  and  Lubricants; 
laierenbauro,  K.,  Institute  for  Engine  Dynamics; 

Schmidt,  F.  A.  F.,  Test  Stand  in  Garmisch-Grainau; 

Leist,  K.  ,  Institute  for  Jet  Propulsion; 

Dehn,  K.,  Institute  for  Thermodynamics  and  Conbustion; 

Eber,  H.,  Institute  for  Strength  Investigations; 

Wille,  R.,  Institute  for  Turbulence  Research; 

Oswatitsch,  K.,  Institute  for  Theoretical  Gas  Dynamics; 

Flngado,  H.,  Institute  for  Flight  Mechanics; 

Naumann,  A.,  Institute  for  Applied  Gas  Dynamics; 
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U.S.  Marine  Corps  n.d.  Aviation  Equipment  Office,  Marine  Aircraft  Group 
91,  9th  Marine  Aircraft  Wing,  Fleet  Marine  Force,  USMCAS,  Cherry  Point, 
N.C. 


ABSTRACT:  A  total  of  14  tests  of  the  current  antl-‘'g"  suit  (G-4)  were  made 
by  Marine  aviators.  It  was  fqund  to  prevent  blackout  under  high  "g"  and  to 
reduce  pilot  fatigue.  The  suit  Is  uncomfortable  only  If  improperly  fitted. 
Sticking  of  the  pressure  regulator  valve  may  occur  In  new  equipment  but  is 
easily  corrected.  It  Is  concluded  that  the  C*4  Is  a  valuable  and  practical 
piece  of  equipment. 

Tables  of  the  pressure  provided  by  the  valve  from  2  to  8  "g"  and  of  the 
permlssable  maximum  acceleration  of  the  F4U  and  10,000  to  30,000  feet  are 
Included. 
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U.S.  Marine  1960  MARINE  PHYSICAL  LABORATORY  BIBLIOGRAPHY 

JULY  1946  -  JUNE  1960.  (Marine  Physical  Laboratory  of  the  Scrtpps 
Institution  of  Oceanography,  San  Diego  52,  Calif.)  ASTIA  AD-240  420, 
25  July  1960 
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National  Advisory  Committee  for  Aeronautics  LOAD  ASSUMPTIONS  FOR  THE 

landing  IMPACT  OF  SEAPLANES.  (National  Advisory  Committee  for  Aironautics, 
Washington,  D.C.)  Technical  Memorandum  643. 
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Nationl  Advisory  Conunlttee  for  Aeronautics  19  GENERALIZED  THE 

AND  EXPERIMENTAL  INVESTIGATION  OF  MOTIONS  AND  HYDROLOADS  EXPERIEM 
V-BOTTOM  SEAPLANTS  DURLNG  STEP-LANDING  IMPACTS.  (National  Advise 
for  Aeronautics,  Washington,  D.C.)  Technical  Note  1493. 


ORETICAL 
ICED  BY 
ry  Committee 
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U.S.  National  Advisory  Committee  for  Aeronautics  1909-1932  BIBLIOGRAPHY 
OF  AERONAUTICS.  Wash.,  D.C.,  Government  Printing  Office,  1921-36 


Bibliography  of  aeronautics  (1909-1916)  inclusive  is  presented  by  Paul 
Brockett,  quoting  the  titles  of  current  publications,  together  with  the 
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periodicals  in  which  chey  had  been  published  (in  English  ar.J  foreign  languages) 
the  second  volume  creating  cities  of  articles  published  during  or  after  the 
First  World  War.  The  third  volume  is  dated  1922,  and  so  on  (in  rotation) 
until  1932.  In  the  first  volume  no  subdivision  is  devoted  to  medicine,  but 
there  are  articles  mentioned  on  "orientation.'*  From  the  second  volume, 
articles  on  medicine  are  indexed  only  occaaionally. 
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National  Advisory  Committee  for  Aeronautics  1940  INDEX  OF  REPORTS  ON  AERO¬ 
NAUTICAL  RESEARCH.  (National  Advisory  Committee  for  Aeronautics,  Washington, 
D.  C.)  Sept.  1940 
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National  Advisory  Committee  for  Aeronautics  1953  REPORT  OF  CRASH  DATA  TO 
INDUSTRY.  Aviation  Week  59(21);26-28.  30,  Nov.  23,  1953. 
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NaCional  Advisory  Committee  for  Aeronautics  .  1956  NACA  CONFERENCE  ON  AIRPLANE 
CRASH -IMPACT  LOADS,  CRASH  INJURIES  AND  PRINCIPLES  ,0F  SEAT  DESIGN  FOR 
CRASH  WORTHINESS 

(Lewis  Flight  Propulsion  Laboratory,  Cleveland,  Ohio,  April  17,  1956) 

ABSTRACT:  This  volume  contains  copies  of  the  technical  papers  presented  at 
the  NACA  Conference  on  "Airplane  Crash-Impact  Loads,  Crash  Injuries,  and 
Principles  of  Seat  Design  for  Crash  Worthiness"  on  April  17,  1956  at  the  Lewis 
Flight  Propulsion  Laboratory.  A  list  of  invitees  and  attendees  is  included. 
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U.S.  National  Advisory  Committee  for  Aeronautics  1957  ACCELERATIONS  IN 

FIGHTER  AIRPLANE  CRASHES  (Uwis  Flight  Propulsion  Lab.,  Cleveland,  Ohio) 
NACA  RM  E57G11 
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NASA  1960  CONFERENCE  ON  MEDICAL  RESULTS  OF  U.S.  MANNED  SUB -ORBITAL  SPACE  FLIGHT 
(Government  Printing  Office,  Washington,  D.C.,  6  June  1961) 


- I,b21 


5  493 

National  Aeronautics  and  Space  Administration.  1960  FIRST  PLANNING 

CONFERSNCE  ON  BIOMEDICAL  EXPERIMENTS  IN  EXTRATERRESTRIAL  ENVIRONMENTS, 
HELD  UNDER  THE  AUSPICES  OF  NASA,  WASHINGTON,  D.C.,  20  JUNE  1960. 

TN  D*781,  ASTIA  AD-250  068 


ABSTRACT:  Thirty  of  the  nations  leading  experltoental  biologists  conferred 
with  the  staff  of  the  NASA  Office  of  life  Science  Programs.  The  group  recommend¬ 
ed  emphasis  on  the  following:  extraterrestrial  life,  effects  of  simulated 
extreme  environments,  cellular  and  biological  systems  in  space  conditions, 
decontamination  of  space  probes  and  vehicles,  effects  of  space  on  biological 
rhythms  and  animal  orientation,  and  photosynthesis  in  ecosystems. 
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NASA  1960  MAJOR  ACTIVITIES  IN  THE  NASA  PROGRAMS 

(The  National  Aeronautics  and  Space  Administration,  Washington  25,  D.C.) 

October  1,  1959  -  March  31,  1960 

ABSTRACT:  Herein  are  recounted  major  activities  of  the  National  Aeronautics 
and  Space  Administration  from  October  1,  1959,  through  March  31,  1960,  the  third 
half-year  period  since  NASA  came  into  being. 

This  publication  comprises;  (1)  an  intorductory  chapter  which  summarizes 
the  status  of  current  NASA  programs  and  briefly  outlines  long-range  planning; 

(2)  a  detailed,  17-chapter  discussion  of  progress  in  NASA  aeronautics  and  space 
research  and  development;  and  (3)  fourteen  appendices  that  include  memberships 
of  principle  Congressional  and  NASA  ;ommittees,  an  analysis  by  the  NASA 
Bioscience  Advisory  Committee  of  the  role  of  the  life  sciences  in  space  explora¬ 
tion,  lists  of  research  grants  and  contracts  and  research  and  development 
contracts,  and  the  NASA  financial  statement  for  the  period. 
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National  Aeronautics  and  Space  Administration.  1960  ARTIFICIAL  EARTH 

SATELLITES  NO,  3  1959.  Transl.  from:  Iskusstvennyye  Sputnik!  Zemli. 

No.  3  ,  NASA  Techn.  Transl.  F-8 


CONTENTS:  Presented  are  abstracts  of  13  articles  on  artificdAl  earth  satellites 
and  related  subjects,  which  comprise  the  third  of  a  series  of  publications  by 
the  Academy  of  Sciences  USSR,  titled  "Iskusstvennyye  Sputniki  Zemli,"  no.  3, 
1959. 
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U  S.  NASA  1961  RESULTS  OF  THE  FIRST  US  MANNED  SUBORBITAL  SPACE  FLIGHT. 
(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 
June  6,  1961.  ASTIA  AD  259  061 - 


ABSTRACT:  This  document  is  a  record  of  the  proceedings  of  a  conference  on  the 
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results  of  the  first  U.S.  manned  suborbltal  space  flight.  This  conference  was 
held  by  the  NASA,  in  cooperation  with  the  National  Institutes  of  Health  and  the 
National  Academy  of  Sciences,  at  the  U.S.  Department  of  State  auditorium  on  June 
6,  1961.  The  papers  presented  were  prepared  by  representatives  of  the  NASA  Space 
Task  Group  In  collaboration  with  personnel  from  various  Department  of  Defense 
medical  Installations,  the  University  of  Pennsylvania,  and  McDonnell  Aircraft 
Corp. 
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National  Aeronautics  and  Space  Administration  1961  NATION^  WIND-TUNNEL 
SUMMARY.  (National  Aeronautics  and  Space  Administration,  Wash.,  D.C.) 
ASTIA  AD-262  938,  July  1961 


ABSTRACT:  A  ready  reference  is  provided  on  current  wind-tunnel  facilities  for 
governmental,  industrial  and  institutional  organizations  that  employ  wind 
tunnels  in  the  U.D.  The  tables  contain  data  on  major  wind  tunnels  owned  by 
the  Department  of  Defense,  the  National  Aeronautics  and  Space  Administration 
(NASA),  industrial  organizations,  and  universities.  The  Ih format Ion  was  obtain 
ed  from  questionnaires  completed  and  returned  by  the  operators  of  the  wind 
tunnels.  Included  are  facilities  that  are  now  In  operation  or  being  constructed 
and  those  that  are  currently  authorized.  The  wind  tunnels  reported  in  this 
survey  are  classified  according  to  their  size  and  speed  range.  (Author) 
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U.  S.  National  Aeronautics  and  Sriace  Administration  1961  RESULTS  OF  THE  SECOND 
U.  S.  MANNED  SUBORBITAL  SPACE  FLIGHT,  JULY  21,  1961  (National  Aeronautics 

^shington,  D.  C.)  ASTIA  AD-270  539;  21  July  1961 


and  Space  Administration,  wi 


CONTENTS:  Spacecraft  and  flight 
Results  of  the  MR-4  pi 
conducted  on  astrons' 
Physiological  response 
Flight  surgeon's  repot 
Results  of  inflight  pi 
Pilot's  flight  report. 

(ASTU) 


plan  for  the  Mercury-Redstone  4  flight; 
eflight  and  postflight  medical  examination 
ut  Virgil  I.  Grissom 

of  the  astronaut  in  the  MR-4  space  flight 
for  Mercury-Redstone  Missions  3  and  4 
jlot  performance  studies  for  the  MR-4  flight;  and 
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U.  S.  National  Aeronautics  and  Sp. 
CONFERENCE  ON  RESULTS  OF  THE 
(National  Aeronautics  and  Sp. 
6  June  1961.  ASTIA  AD  259  06 


CONTENTS: 

Kraft,  C,  C.,  Jr.,  Flight  PI 
Bond,  A.  C.,  Mercury  Spaced 


lace  Administration  1961  PROCEEDINGS  OF  A 
FIRST  U.  S.  MANNED  SUBORBITAL  SPACE  FLIGHT, 
lace  Administration,  Washington,  D.  C.) 

61 


an  for  the  MR-3  Manned  Flight; 
aft  Systems; 
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Vlhite,  S.  C.,  Review  of  Biomedical  Systems  for  MR-3  Flight; 

Jackson,  C.  B.,  Jr.,  Results  of  Preflight  and  Postflight  Medical 
Examinations; 

Henry,  J.  P.,  Bioinstrumentation  in  MR-3  Flight; 

Augerson,  S.,  Physiological  Responses  of  the  Astronaut  in  the  MR-3  Flight; 
Slayton,  D.  K.,  Pilot  Training  and  Preflight  Preparation; 

Voas,  R.  B.,  J.  J.  van  Bockel,  R.  G.  Zedekar,  &  P.  W.  Backer,  Results  of 
In-Flight  Pilot  Performance; 

Shepard,  A.  B.,  Jr.,  Pilot's  Flight  Report,  Including  In-Flight  Films. 
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U.S.  National  Aeronautics  &  Space  Administration  1962  ORBITAL  FLIGHT  OF 
JOHN  U.  GLENN,  JR.  (A  text  of  the  hearings  before  the  committee  on 
Aeronautical  and  Space  Sciences,  U.S.  Senate,  February  28,  1962) 
Available  from  U.S.  Printing  Office  (35  cents) 


CONTENTS :  Contains  testimony  of  three  NASA  officials  and  three  astronauts 
basic  statistics  of  Glenn's  flight;  chronology  of  Glenn's  day,  February  20, 
1962;  transcript  of  all  public-address  announcements  during  Glenn  flight; 
transcripts  of  Glenn  post-flight  press  conferences  and  Glenn  message  to  Joint 
meeting  of  Congress,  February  26. 
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U.  S.  National  Aeronautics  &  Space  Administration  1962  RESULTS  OF  THE  FIRST 
UNITED  STATES  MANNED  ORBITAL  SPACE  FLIGHT,  FEBRUARY  20,  1962.  (National 
Aeronautics  &  Space  Administration,  Washington,  D.  C.) 

ABSTRACT:  This  document  presents  the  results  of  the  first  United  States  manned 
orbital  space  flight  conducted  on  February  20,  1962.  The  pre launch  activities, 
spacecraft  description,  flight  operations,  flight  data,  and  postflight  analyses 
presented  form  a  continuation  of  the  information  previously  published  for  the 
two  United  States  manned  suborbital  space  flights  conducted  on  May  5,  1961,  and 
July  21,  1961,  respectively,  by  the  National  Aeronautics  &  Space  Administration. 
(NASA) 
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lASA  1962  RESULTS  OF  THE  SECOND  U.S,  MANNED  ORBITAL  SPACE  FLIGHT,  MAY  24,  1962 
(NatibnaT  Aeronautics  and  Space  Administration,  Washington,  D.C,  1962) 

ABSTRACT:  Discussions  are  presented  of  performance  of  the  spacecraft  and 
launch  systems,  the  modified  Mercury  Network,  mission  support  personnel,  and 
the  astronaut  (M.  Scott  Carpenter) ,  together  with  analyses  of  observed  space 
phenomena  and  the  medical  aspects  of  the  mission.  These  form  a  continuation  of 
the  information  previously  published  for  the  first  United  States  manned  orbital 
flight,  conducted  on  February  20,  1962,  and  the  two  manned  sub-orbital  space 
flights.  An  appendix  is  included  of  MA-7  air-ground  voice  communication. 
Pertl-..ent  papers  are  abstracted  separately. 


\ 
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U.  S.  National  Aeronautics  &  Space  Administration  1962  PROCEEDINGS  OF  THE 

SECOND  NATIONAL  CONFERENCE  ON  THE  PEACEFUL  USES  OF  SPACE,  SEATTLE,  WASHINGTONi, 
MAY  8-10,  1962.  (National  Aeronautics  &  Space  Administration,  Washington, 
D.,C.)  NASA  SP-8 


CONTENTS: 

Newell,  H.  E.,  Space  Sclence--Earth ,  Sun,  and  Stars; 

Cortrlght,  E.  M.,  Space  Sclence--Moon  and  Planets; 

Ames,  M.  B.,  Jr.,  Space  Vehicle  Research; 

Finger,  H.  B.,  Nuclear  Energy:  The  Space  Exploration  Energy  Source; 

Tepper,  M.,  Meteorological  Satellites; 

Jaffe,  L. ,  NASA  Coiranunlcat ions  Satellite  Program; 

Buckley,  E.  C.,  Tracking  and  Data  Acquisition; 

Gllruth,  R.  R.,  Projects  Mercury  &  Gemini; 

Low,  G.  M.,  Project  Apollo; 

von  Braun,  W.,  Launch  Vehicles  &  Launch  Operations; 

Johnson,  D.  S.,  Satellites  &  Weather  Forecasting; 

Kreuzer,  B.,  Low-Altitude  Repeater  Satellites; 

Felker,  J.  H.,  Telstar  Project; 

Adler,  F.  P.,  Synchronous -Orbit  Communications  Satellites; 

Paglin,  M.  D.,  Regulatory  Aspects  of  Satellite  Communications  Systems; 

Furnas,  H.,  Some  Foreign  Policy  implications  of  Space  Science; 

Heckling,  W.  H,,  The  Economic  Importance  of  Space  Technology; 

Gordon,  D.,  Panel  Discussion:  How  Will  Space  Research  Affect  Youth’s  Future? 
Beck,  Jack,  Panel  Discussion:  Impact  of  Space  Programs  on  Society; 

Simons,  D.  G.,  Manhigh  Balloon  Flights  in  Perspective; 

Kittinger,  J.  W.,  Jr.,  Discussion  of  Project  Excelsior; 

Ross,  M.  D.,  A  Consideration  of  the  U.  S.  Navy  Strato-Lab  Balloon  Program 
and  its  Contributions  to  Manned  Space  Flight; 

Armstrong,  N.  A.,  J.  A.  Walker,  F.  S.  Petersen,  &  R.  M.  White,  The  X-15 
Flight  Program; 

Glenn,  J.  H.,  Jr.,  Astronaut's  Report  on  Project  Mercury 
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National  Aeronautics  and  Space  Administration  1962  ASTRONAUTICS  INFORMATION 

VOL.  V  NO.  4.  (Jet  Propulsion  Laboratory  California  Institute  of  Technology 
Pasadena,  California)  April  1962,  NAS  7-100,  ASTIA  AD-275  020 


ABSTRACT:  Coverage  of  Astronautics  Information  Abstracts  is  restricted  to  the 
subject  of  spaceflight  and  to  applicable  data  and  techniques.  Areas  currently  bein« 
reported  by  other  Information  agencies  are  usually  excluded.  However,  data  and 
techniques  arising  from  other  technologies  are  reported  if  the  relationship  to 
astronuatics  is  clear.  For  example,  coverage  Is  given  to  propulsion  when  related 
to  specific  space  travel  missions  and  to  meteorology  when  related  to  the  envelope 
beyond  the  stratosphere.  Aeronautics,  communications,  guidance.  Instrumentation, 
materials,  vehicle  engineering,  etc.,  are  treated  similarly,  the  Intent  being  to 
give  full  coverage  to  astronautics  but  to  exclude  peripheral  material. 


-  1,625  . 
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U.  S.  National  Aeronautics  &  Space  Administration  1962  RESULTS  OF  THE  THIRD 
UNITED  STATES  MANNED  ORBITAL  SPACE  FUCHTT,  OCTOBER  3,  1962.  (National 
Aeronautics  &  Space  Administration,  Washington,  D.  C.)  NASA  SP-12 


ABSTRACT:  This  document  presents  the  results  of  the  third  United  States  manned 
orbital  space  flight  conducted  on  October  3,  1962.  The  performance  discussions 
of  the  spacecraft  and  launch-vehicle  systems,  the  flight  control  personnel,  and 
the  astronaut,  together  with  a  detailed  analysis  of  the  medical  aspects  of  the 
flight,  form  a  continuation  of  the  information  previously  published  for  the  first 
two  United  States  manned  orbital  flights,  conducted  on  February  20,  and  Hay  24, 
1962,  and  the  two  manned  suborjital  space  flights.  (AUTHOR) 


5,505 

U.  S.  National  Aeronautics  and  Space  Administration  1962  BIOASTRONAUTICS 
(National  Aeronautics  and  Space  Administration,  Washington,  D.  C.)  NASA 
SF-18;  Dec.,  1962 


CONTENTS : 

Smith,  G.  B.,  Jr.,  Environmental  Biology 

Gerathewohl,  S.  J.,  6  B.  E.  Gernandt,  Physiological  and  Behavioral  Sciences, 
Johnston,  R,  S.,  Bioengineering, 

Young,  R.  S.,  Exobiology 


5,506 

National  Aeronautics  and  Space  Administration  1963  ASTRONAUTICAL  AND 
AERONAUTICAL  EVENTS  OF  1962,  REPORT  TO  THE  COMMITTEE  ON  SCIENCE  AND 
ASTRONAUTICS,  U.S.  HOUSE  OF  REPRESENTATIVES,  EIGHTY-EIGHTH  CONGRESS, 
FIRST  SESSION. 

(NASA,  Washington,  D.  C.)  N63-19071 


ABSTRACT:  A  chronology  of  astronautical  and  aeronautical  events  occurring 
in  1962  is  presented.  Two  appendices  are  included,  one  on  the  satelities, 
space  probes,  and  manned  spaceflights  launched  during  the  year,  and  the 
other  on  the  major  NASA  launchings  from  1958  to  1962.  (N63- 19071) 


5,507 

National  Aeronautics  &  Space  Administration - 1963 - SCIENTIFIC  AND  TECHNICAL 

AEROSPACE  REPORTS.  (National  Aeronautics  &  Space  Administration, 
Washington,  D.C.)  Vol.  1,  No.  8,  April  23,  1963. 

ABSTRACT:  Contents  include  Life  Sciences,  buiaan  and  space  vehicle  data. 


.1^26 


5,508 

Kational  Aeronautics  and  Space  Admlnlstraclon  1963  THE  TRIUMPH  OF 
ASTRONAUT  L.  GORDON  COOPER,  JR.  AND  THE  FAITH  7,  MAY  15-16,  1963. 
(NASA  ,  Manned  Spacecraft  Center,  Houston,  Tex.) 

M63- 18852 


ABSTRACT:  The  flight  of  astronaut  L.  Gordon  Cooper  In  the  Faith  7  space 

capsule  is  discussed.  Included  are  the  prelaunch  preparations,  'the  launch 
itself,  orbit,  experimental  aspects  of  the  flight,  aeromedical  studies, 
the  flashing  beacon  experiment,  satellite  instrumentation,  astronaut  protection 
systems,  and  the  recovery  mechanism.  (N63- 18852) 


5,509 

National  Aeronautics  &  Space  Administration  1963  SCIENTIFIC  AND  lECHNlCAL 
AEROSPACE  REPORTS.  (National  Aeronautics  &  Space  Administration, 
Washington,  D.C.)  Vol.  1,  No.  7,  April  8,  1963. 

ABSTRACT; 

Contents  Include  life  sciences  and  space  vehicle  data.  ■ 


5,510 

National  Aeronautics  &  Space  Administration  1963  SCTENIIFIC  AND  TECHNICAL 
AEROSPACE  REPORTS.  (National  Aeronautics  &  Space  Administration, 
Washington,  D.C.)  Vol.  1,  No.  4,  Feb.  23,  1963. 


ABSTRACT: 

Contents  include:  Life  Sciences,  stresses  and  loads,  launch  and  space 
vehicles  and  human  behavior. 


5,511 

National  Aeronautics  &  Space  Administration  1963  SCIENTIFIC  AND  TECHNICAL 
AEROSPACE  REPORTS.  (National  Aeronautics  &  Space  Administration, 
Washington,  D.C.)  Vol.  1,  No.  2.  Jan.  23,  1963. 


CONTENTS:  Life  sciences  and  space  vehicle  data 


5,512 

ilASA  1963  PROCEEDINGS  OF  THE  CONFERENCE  ON  SPACE-AGE  PLANNING: 

A  PART  OF  THE  THIRD  NATIONAL  CONFERENCE  ON  THE  PEACEFUL  USES  OF  SPACE, 
CHICAGO,  MAY  1-9,  1963.  (National  Aeronautics  and  Space  Administration, 
Wash.,  D.C.)  NASA  SP-40 


-  1,627  . 
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National  Aeronautics  &  Space  Administration  1963  SCIENTIFIC  AND  TECHNICAL 
AEROSPACE  REPORTS .  (National  Aeronautics  &  Space  Administration, 
Washington,  D.C.)  Vo.  1,  No.  5,  March  8,  1963. 


ABSTRACT:  Contents  include  Life  Sciences,  human  behavior,  and  space  vehicle 
data. 


5,514 

U,S.  National  Bureau  of  Standards  1946  PORTABLE  CALIBRATOR  OF 
"PULSE"  TYPE  FOR  HIGH  FREQUENCY  ACCELEROMETERS. 

Progress  Report  13,  NBS  Lab  No.  65128,  BuAer  TED  NBS  4025, 

12  September  1946. 


5,515 

U.S.  National  Bureau  of  Standards  1949  TEST  OF  OMNIDIRECTIONAL  ACCELEROMETER 
FOR  OFFICE  OF  NAVAL  RESEARCH.  National  Bureau  of  Standards  Laboratory 
Rapt.  No.  6.4/1-238,  3  Aug.  1949 


5,516 

U.  S.  National  Library  of  Medicine  1958  BIBLIOGRAPHY  OF  SPACE  MEDICINE 
(Department  of  Health,  Education  and  Welfare,  Public  Health  Service) 
No.  617,  Bibliography  Series  No.  21 


ABSTRACT:  References  for  this  bibliography  have  been  selected  from  a  search  of 

the  indexes  and  catalogs  of  the  National  Library  of  Medicine,  and  from  examina¬ 
tion  of  the  principal  aviation,  aviation  medicine,  and  astronaut ical  publications; 
they  are  arranged  in  broad  subject  classes,  in  inverse  chronological  order, 
alphabetically  by  author  within  the  years. 


National  Research  Council  1942  MINUTES  OF  THF.  1ST  MEETING  OF  THE  SUBCOMMITTEE 
ON  ACCELERATION.  (National  Research  Council,  Washington,  D.  C.)  28  Sept. 

1942 


5,518 

National  Research  Council  1942  BIBLIOGRAPHY  OF  AIR  SICKNESS  AND  SEA  SICKNESS 

(  National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
C.A.M.  Report  No.  82,  Nov.  1942. 


1,628  - 


S,519 


National  Research  Council  1942  MINUTES  OP  THE  SECOND  MEETING  OF  THE  SUBCOM¬ 
MITTEE  ON  ACCELERATION.  (National  Research  Council,  Washington,  D.  C.) 

2  Dec.  1942 


5,520 


National  Research  Council  1943  MINUTES  OF  THE  FOURTH  MEETING  OF  THE 

SUBCOMMITTEE  ON  ACCELERATION.  (National  Research  Council,  Washington,  D.C.) 
17  Sept.  1943 


5,521 


National  Research  Council  1943  MINUTES  OF  THE  THIRD  MEETING  OF  THE  SUBCOM¬ 
MITTEE  ON  ACCELERATION.  (National  Research  Council,  Washington.  D  C  )■ 
29  March  1943  .  •  • 


5,522 

National  Research  Council  1943  REPORT  ON  BLAST  INJURIES 

(National  Research  Council,  Division  of  Medical  Sciences,  Washington,  D.C.) 
June  1943 . 


5,523 

National  Research  Council  1944  MINUTES  OF  THE  FIFTH  MEETING  OF  THE  SUBCOM¬ 
MITTEE  ON  ACCELERATION  (Mayo  Aero  Medical  Unit,  Rochecter,  Minn.,  Feb. 
23-24,  1944) 


5,524 

U.S.  National  Research  Council  1944  THIRD  CRASH  INJURY  CONFERENCE 

ARMY,  NAVY,  C.A.A.  ANDN.R.C.  15  -  16  May  1944.  ’ 


ABSTRACT:  The  subject  of  this  conference  will  be  the  safer  cockpit. 

The  first  two  crash  injury  conferences  were  largely  devoted  to  basic  informa¬ 
tion.  We  have  now  reached  the  stage  where  many  of  the  questions  can  be 
answered  with  sufficient  accuracy  to  permit  applications  in  cockpit  design. 

It  seems  advisable  at  this  meeting  to  confine  the  discussion  to  the  cockpit. 

We~hope-^o--secure~taT"recoM>endatT6ns"'for  chah^es^thar“can  be  made“Trrtire”near 

future  without  radical  alteratio  s  in  structure,  and  (b)  suggestions  for 
radical  changes  that  will  eventually  provide  a  cockpit  that  is  "ideal"  for 
coafort,  ease  of  control,  and  safety  in  case  of  crash. 


.  1,629  . 
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National  Research  Council  1944  MINUTES  OF  THE  SIXTH  MEETING  OF  THE  SUBCOMMI’  TEE 
ON  ACCELERATION  (National  Academy  of  Science  Building,  Washington,  D.C., 

7  June  1944) 


5,526 

National  Research  Council  1946  BIBLIOGRAPHY  ON  AVIATION  MEDICllJE 

(National  Research  Council,  Division  of  Medical  Sciences)  Vol.  I. 
ASTU  ATI  208  592. 


5,527 

National  Research  Council  1946  BIBLIOGRAPHY  m  AVIATION  MEDICINE.’ 
(National  Research  Council,  Division  of  Medical  Sciences) 

Vol.  11.  ASTIA  ATI  208  593. 


5,528  .  ' 

National  Research  Council  1958  SOME  OF  THE  RESULTS  OF  SCIENTIFIC  RESF.Aha  S 

ON  THE  FIRST  TWO  SOVIET  ARTIFICIAL  EARTH  SATELLITES 
(National  Academy  of  Sciences,  Washington,  D.C.)  Memo  TP*21,  June  10,  1958 

ABSTRACT:  This  report  is  a  translation  of  a  communication  from  the  USSR  on 
the  scientific  results  of  the  first  two  Soviet  artificial  earth  satellites 
launches  on  October  4,  1957  and  November  3,  1957. 

Data  is  given  on  results  of  radio  and  optical  observations  of  the'  satell  tf  s. 
The  doppler  effect  was  utilized  to  determine  th6  parameters  of  the  satellites 
or'bits.  Optipal  observations  were  made  with  special  photocinetheodoli  tes  and 
photographs  of  the  satellites'  tracks  were  obtained  with  modernized  aecophoto 
cameras.  The  most  ■'uccessful  method  of  photographing  was  the  operation  with 
electro-optical  interferometers. 

Air-density  and  temperature  measurements  were  obtained  from  observations 
of  the  satellites'  orbits.  The  rate  of  decrease  in  density  is  characterized  v 
a  "height  of  homogv  aeous  atmosphere,"  which  is  proportional  to  air  temperatur 
and  inversely  proportional  to  its  molecular  weight.  Density  measurements  pro  ad 
5  to  10  times  greater  than  the  values  originally  assunied.  Air  temperature 
derived  from  the  received  data  is  greater  than  had  been  theoretically  assumec' 

Data  received  in  the  observationr  '-•f  radio' signals  transmitted  from  the 
satellites  indicated  that  electron-density  values  in  the  outer  ionosphere 
(above  the  main  maximum)  decreases  with  altitude  5  to  6  times  slower  than  it 
increases  below  the  maximum.  Cosmic  ray  data  showed  that  from  an  altitude  ol 
225  to  700  km  the  intensity  of  radiation  Increases  by  app  oximately  407.. 

Data  from  the  biological  investigation  carried  out  in  Sputnik  II  indicat  d 
that  the  animal  withstood  the  physiological  effects  of  acceleration  without 
too  much  difficul*^^  ;  however,  Che  phenomenon  of  weightlessness  prevented  it 
from  returning  to  normal  as  quickly  as  in  laboratory  experiments. 


1,630  - 


5.529 

National  Research  Council  1961  HUMAN  ACCELERATION;  EIBLIOGRAPhV , 

TERMINQLOGY,  ACCELERATION  ENVIRONMENTS. 

(National  Academy  of  Sciences,  National  Research  Council,  Washington,  D.C.) 
Publication  913,  Library  of  Congress  Catalog  Card  No.  61-60079. 

CONTENTS; 

Bates,  G.,  A  Bibliography  Index  for  Cataloging  the  Acceleration  Literature; 
Clark,  C.C.,  J.D.  Hardy,  &  R.J.  Crosbie,  A  Proposed  Physiological 
Acceleration  Terminology  with  an  Historical  Review; 

Hessberg,  R.R. ,  Acceleration  Environments  Pertinent  to  Aerospace  Medical 
Research. 


5,530 

National  Academy  of  Sciences  1961  THE  TRAINING  OF  ASTRONAUTS.  REPORT 
OF  A  WORKING  GROUP  CONFERENCE 

National  Academy  of  Sciences  -  National  Research  Council,  Washington. , D.C 
Publ,  no,  873,  1961 
ASTU  Ad  263  763 


CONTENTS : 

Training  aspects  of  the  X-15  program. 

Man's  integration  into  the  Mercury  capsule. 

Project  Mercury  astronaut  training  program. 

Some  implications  of  Project  Mercury. 

Experience  for  future  astronaut  training  programs. 
Dyna-Soar  pilot  training. 


5,531 

U.  S.  National  Research  Council  1961  THE  TRAINING  OF  ASTRONAUTS.  REPORT  OF 
A  WORKING  GROUP  CONFERENCE.  (National  Academy  of  Sciences,  National  Resear. 
Council,  Washington,  D.  C.)  Publication  No.  873;  ASTIA  /J)-263  763 
Library  of  Congress  Catalog  Number  61-60021 

CONTENTS : 

Training  aspects  of  the  X-15  Program; 

Man's  Integration  into  the  Mercury  Capsule; 

Project  Mercury  Astronaut  Training  Program; 

Some  Implications  of  Project  Mercury; 

Experience  for  Future  Astronaut  Training  Programs; 

Dyna-Soar  Pilot  Training. 


5.532 

National  Roso.irch  Council  Ibf,!  SPACE  SCIENCE  BOARD  ABSTRACTS: 

S\’>:roSlrM  on  impact  acceleration  stress  .  Presented  at  Brooks  AFB,  Tex 
by  Man  in  Space  Committee,  Space  Science  Board,  Nat.  Acad,  of  Sciences 
and  NASA,  27-29  Nov.  1961. 


1,631 
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U.S.  National  Research  Council  1961  REPORTS  ON  HUMAN  ACCELERATION 
Rational  Research  Council,  Conanlc tee  on  Bio-Astronautics^  Publication  901 
ALTIA  AD  266  077 

ABSTRACT:  This  publication  contains  papers  on  the  following  subjects:  "Safety 
Monitoring"  by  F.dwia  F.  Hiatt;  "Physiologic  Endpoints"  by  J,P,  Meehan;  "Psycholo¬ 
gical  Testing"  by  Robert  Galambos.  Taken  together,  these  reports  stunmarize 
what  is  known  about  physiological  and  psychological  testing  under  acceleration 
stress,  and  point  to  ways  by  which  we  can  discover  still  more. 


5,534 


National  Research  Council  1962  IMPACT  ACCELERATION  STRESS:  PROCEEDINGS  OF 
A  SYMPOSIUM  WITH  A  COMPREHENSIVE  CHRONOLOGICAL  BIBLIOGRAPHY 
(National  Academy  Of  Sciences,  National  Research  Council,  Washington,  D.C.) 
Publication  No.  977 


ABSTRACT;  The  purpose  of  the  symposium  is  twofold:  (1)  the  exchange  of  research 
information,  plans  and  future  programs  among  scientists  in  the  field  of  accelera¬ 
tion  stress,  with  particular  emphasis  on  impact  acceleration,  and  (2)  the  develop¬ 
ment  of  authoritative  recommendations  regarding  the  goals  for  Impact  research  and 
development  in  the  United  States  in  terms  of  the  programs,  facilities,  personnel, 
and  funding  necessary  to  attain  these  objectives. 


This  book  contains  the  text  of  all  formal  papers  and  panel  discussions  presented 
at  this  meeting.  A  bibliography  has  been  Included  with  this  publication  to  pro¬ 
vide  readers  with  fairly  comprehensive  intoirr-atlon  on  literature  relating  to  the 
biollogical  effects  of  impact  acceleration. 
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|S.  Naval  Air  Development  Ctr.  1954  ACCOMPLISHMENT  SUMMARY  OP  AVIATION 
MEDICAL  ACCELERATION  LABORATORY.  (Naval  Air  Development  Ctr.,  Johnsville, 
Pa.)  ASTIA  AD-52  476 


ABSTRACT:  A  brief  account  is  given  of  the  various  studies  in  aviation  medicine 

undertaken  at  the  Aviation  Medical  Acceleration  Laboratory.  A  50-ft  centrifuge 
was  employed  in  studying  human  tolerance  to  acceleration.  An  acceleration  chart 
was  prepared  sunmarizing  the  type  of  accele . ation,  direction  of  body  movement, 
aircraft  maneuver,  and  maximum  human  and  animal  exposures.  Other  studies  involved 
the  simulation  of  uncontrolled  aircraft,  the  evaluation  of  acceleration-protective 
devices,  and  the  effect  of  simulated  high-altitude,  high-velocity,  or  high-perfor- 
marce  flying  on  various  physiological,  biochemical,  psychophysical,  and  pathologi¬ 
cal  conditions.  Consideration  was  given  to  the  use  of  X-ray  motion  pictures  in 
studying  circulatory  and  visceral  movements  under  acceleration  stress. 

(ASTU) 


-  1,632 


/ 
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U.S.  Naval  Air  Development  Center  1955  THE  EFFECTS  OF  TONIC  ELECTRICAL  STIMU¬ 
LATION  AS  A  MEANS  OF  COMBATING  ADVERSE  CIRCULATORY  DISTURBANCES  CAUSED  BY 
ACCELERATION  (Naval  Air  Development  Center,  Johnavllle,  Pa.)  NADC-MA-5501. 
25  January  1955. 


5,537 

U.S.  Naval  Air  Development  Center  1955  INFLIGHT  PHYSIOLOGICAL  AND 
PSYCHOLOGICAL  REACTIONS  TO  THE  SUPINE  POSITION. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  31  Dec.  1955. 


5,538 

U.S.  Naval  Air  Development  Ctr.  1955  AVIATION  MEDICAL  ACCELERATION  LABORATORY 
RESEARCH  PROGRESS  REPORT  31  DECEMBER  1955 

(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  ASTIA  AD  83  499 

ABSTRACT:  With  the  advent  of  high-altitude,  high-velocity,  high-performance 
flying  in  military  aircraft,  it  has  become  necessary  to  intensively  engage  in 
research  in  aviation  medicine  to  determine  the  physiological  limits  imposed  on 
the  body  by  such  aircraft.  The  Human  Centrifuge  at  the  Aviation  Medical 
Acceleration  Laboratory,  Johnsville,  Pennsylvania,  was  specifically  designed 
and  is  particularly  suited  for  research  in  aviation  medicine  having  the  above 
objectives , and  simulation  of  high-altitude,  high-velocity,  high-performance 
aircraft  can  be  made  with  this  device  under  controlled  conditions,  and  with 
performance.  This  report  reviews  some  of  the  important  contributions  related 
to  the  above  objectives . 


5,539 


U.  S.  Naval  Air . Development  Ctr.  1955  ANTI-BLACKOUT  EQUIPMENT,  DETERMINATION 
OF  LIMITATIONS  OF  EQUIPMENT  AND  PERSONNEL.  (Naval  Air  Development  Ctr., 
Johnsville,  Pa.)  Project  TED  ADC  AE-5201.3;  31  Dec.  1955 

ABSTRACT:  Experimental  work  on  G  protection  and  limitations  of  G  suits,  the  inte 
grated  suit,  the  full  pressure  half  suit,  supination,  and  a  combination  of  G  suit 
and  supination  has  been  completed.  The  maximum  protection  against  blackout  was 
provided  with  the  subject  wearing  a  Z-2  anti-blackout  suit  and  straining  while 
supinated  65  degrees.  One  hundred  percent  of  the  subjects  withstood  7  G  for  30 
seconds  without  peripheral  light  loss. 


5,540 

U.S.  Naval  Air  Development  Center  1957  ACCELERATION  PROBLEMS  IN  SPACE  FLIGHT. 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 

NADC-MA-5909,  Dec.  1957. 


-  1,633 
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U.S.  Naval  Air  Development  Ctr.  1958  STATUS  REPORT  ON  ANIMAL  SATELLITE 
(Naval  Air  Development  Center,  Johnsvllle,  Pa.)  NADC  Letter  Report  AE'>1412 

ABSTRACT:  Progress  which  has  been  made  In  the  biosatellite  program  since  its 
Initiation  on  February  27,  1958,  is  listed.  The  preparations  for  this  animal 
satellite  which  has  hot  been  put  in  orbit  were  made  with  cooperation  of  the 
Franklin  Institute. 
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Naval  Air  Development  Ctr.  1958  CCWPARATIVE  EVALUATION  OF  A  STAND¬ 
ARD  FACE  CURTAIN  AND  AN  EXPERIMENTAL  D-RING  LOCATED  ON  THE  SEAT  FRONT 
AS  MODES  OF  ACTUATING  EJECTION  DURING  EXPOSURE  TO  ACCELERATION. 

(Naval  Air  Development  Ctr.,  Johnsvllle,  Pa.)  NADC  AE5205,  MA  3-3585. 

5  May  1958. 
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U.  S,  Naval  Air  Development  Ctr.  1959  EVALUATION  OF  THE  TORSO-HEAD  RESTRAINT 
SYSTEM  AND  THE  INTEGRATED  HARNESS  RESTRAINT  SYSTEM  UNDER  CONDITIONS  OF 
ACCELERATION.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  MA-82-2621* 
ASTU  AD-257  375;  2  Apr  1<»'^9 

ABpRACT:  An  investigation  was  carried  out  at  the  Aviation  Medical  Acceleration 
Laboratory  to  evaluate  the  torso-head  restraint  system  developed  under  BuAer 
research  contract  Nos.  57-737  with  respect  to  its  ability  to  restrain  the  pilot 
under  conditions  of  sustained  and  fluctuating  patterns  of  acceleration  A 
model  F4H-1  aircraft  ejection  seat  equipped  with  the  torso-head  restraint  system 
was  used  for  this  investigation.  In  addition,  the  Integrated  harness  restraint 
system  used  with  the  Martin-Baker  G-5  ejection  seat  was  also  evaluated  under 
i^esti^gtlon  acceleration.  This  report  presents  the  results  of  the 
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U.S.  Naval  Air  Development  Ctr.  1959  TORSO-HEAD  RESTRAINT  SYSTEM  FOR 

THE  MODEL  F4H-1  AIRPLANE.  (Naval  Air  Developmrnt  Ctr.,  Johnsville,  Pa.) 
Rept.  No.  MA-82-1390,  20  Feb.  1959.  ASTIA  AD  257  374 


ABSTRACT:  A  study  was  conducted  to  evaluate  an  experimental  torso-head 
restraint  system  to  be  used  in  the  flight  tests  of  the  Model  F4H-1  airplane. 
This  study  was  concerned  with 'the  adequacy  of  the  restraint  offered  by  the 
system  with  respect  to  protection  of  the  pilot  during  exposure  to  acceleration. 
Three  specific  acceleration  patterns  representing  extreme  conditions  which 
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might  occur  during  the  course  of  the  flight  tests  were  Investigated.  Also 
determined  in  the  course  of  the  study  was  the  ability  of  subjects  to  operate 
the  stick  and  rudder  pedals,  the  aircraft  drogue  chute,  and  both  ejection 
controls  under  these  conditions  of  acceleration  %<hile  using  the  torso-head 
***t>f*i*'t.  Results  indicated  that  to  the  degree  that  the  conditions  of  flight 
of  the  F4H-1  were  simulated  in  this  study  the  pilot  will  be  adequately 
restrained  by  this  seat  and  restraint  system  and  will  be  able  to  operate  the 
stick  control,  rudder  pedals,  drogue  chute  control,  and  the  ejection  controls 
under  actual  flight  conditions.  (Author), 
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U.S.  Naval  Air  Development  Center  .1960  NADC  BIOLOGICAL  INSTRUMENTATION 
SYMPOSIUM  OF  DECEMBER  10,  1958:  SEVENTH  LETTER  REPORT  CONCERNING 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC -MA- 1602 1 , 

July  12,  1960.  ASTU  AD  242  449. 

ABSTRACT:  This  is  a  preliminary  report  of  tests  carried  out  on  the  Aviation 
Medical  Acceleration  Laboratory  (AMAL)  Bioinstrumentation  package  during  which 
six  channels  were  transmitted  on  an  assigned  frequency  of  232.4  megacycles 
from  the  package  mounted  in  the  AMAL  centrifuge  gondola  to  the  AMAL  monitoring 
and  recording  system. 

Aircraft  ooeration  of  the  package  using  either  tape  recording  or  direct  telemetry 
will  be  the  subject  of  a  subsequent  paper.  Work  is  continuing  on  the  modification 
of  various  sensor  subpackages  which  will  interchangeable  fit  in  the  AMAL  bio¬ 
ins  trumentat  ion  package  to  allow  versatility  in  the  selection  of  psychiological 
and  environmental  parameters  to  be  studied  for  a  particular  program.  A  complete 
report  of  detailed  specifications  on  all  components  is  in  preparation. 
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U.S.  Air  Naval  Air  Development  Center  1960  NADC  BIOLOGICAL  INSTRUMENTATION 
SYMPOSIUM  OF  DECEMBER  10,  1958:  SIXTH  LETTER  REPORT  CONCERNING 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC -MA- 16018 
July  5,  1960.  ASTIA  AD  242  448. 

ABSTRACT:  The  report  constitutes  a  summary  of  the  investigations  carried  out 
on  three  types  of  respiration  sensor  systems  which  have  been  developed  and 
evaluated  at  the  Aviation  Medical  Acceleration  Laboratory  (AMAL)  during  the 
past  nine  months.  The  three  types  of  respiration  sensor  systems  are:  (a) 
strain  gauge  chest  strap  (2)  respiratory  gas  flow  rates  with  calibrated  spiro¬ 
meter  tracings  (3)  AMAL  lip  mike  thermistor. 

Development  and  evaluation  of  respiratory  sensors  is  continuing.  Under  current 
study  are  a  respiratory  rate  meter,  an  isothermal  thermistor  mean  flow  sensor 
and  a  respiratory  gas  sampling  and  analysis  system.  A  complete  report  of  detailed 
specifications  of  all  components  is  in  preparation. 
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U.S.  NavaT  Air  Development  Ctr.  1960  BIOPROBE,  DEVELOPMENT  AND  STUDY  WITH, 
(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-Ma  16007 

ABSTRACT:  Some  technical  details  of  the  bioprobe  and  the  results  of  test  runs 
with  rats  are  described. 
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U.S 


Naval  Air  Development  Center  1961  NAVY  CENTRIFUGE  AND  NO^ 
AMERICAN  AVIATION  G  SEAT  SIMULATIONS  OF  LOW  ALTITUDE  FLIGHT,  PROGRAM  2 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  Progress  Report. 
NADC-MA-L6128,  Rept .  No.  MA-2,  18  July  1961.  ASTIA  AD  327-415L 
(Confidential  Report) 
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U.S.  NAMC 


BODY  RESTRAINT  AND  HEAD  PROTECTION .  NAMC . 


5,550 

U.S.  Naval  Air  Materiel  Center 

(U.S.  Naval  Air  Materiel  Ctr., 


DEFENSE  THROUGH  RESEARCH. 
Philadelphia,  Pa.) 


ABSTRACT;  This 
conducted  by  the 


publication  i'  an  illustrated  resume  nf  the  phases  of  work 
Naval  Air  Materiel  Center. 
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1  A-  vt  ^  rial  Center  I960  DETERMINATION  OF  TEST  INSTRUMENTATION 
requirements  for  BIOLOGICAL  ^IRBO^E  AND  ASTRONAOTICAL  TESTS . 

(U  S.  Naval  Air  HaterUl 

Project  TED  NAM  AE-1403.1.  ASTIA  AD  234  091. 
abstract:  a  descriprion  of 

roaSuio-  cr‘::nivi"  m  -Ulch  rhaae  alactrodaa  .era  applied  to 

the  surface  of  the  body  was  also  indicated. 
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A  BIBLIOGRAPHY  OF  PSYCH0PHY3I0L0GICAL 
STUDIES  RELEVANT  TO  SPACE  AND  ORBITAL  FLIGHT  (  U.S.  Naval  Air  Materiel  Ctr 
Air  Crew  Equipment  Laboratory,  Philadelphia,  Pa.)  NAMC-ACEL-441 

ABSTRACT:  Lists  582  entries  (on  3  x  5  Inch  file«card  forms)  based  on  a  litera- 
t  .  e  review  through  April,  1960  of  psychological,  physiological',  and  environ¬ 
mental  reports  pertinent  to  man's  role  in  space  and  orbital  flight. 
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U.S.  Naval  Air  Material  Center  1961  PROGRAM  FOR  SYMPOSIUM  ON 

BIOMECHANICS  OF  BODY  RESTRAINT  AND  HEAD  INJURY.  (Sponsored  by  the  Office 
of  Naval  Research,  The  Bureau  of  Naval  Weapons  and  the  Air  Crew  Equipment 
Laboratory.  Naval  Air  Material  Center,  Philadelphia.  14-15  June,  1961) 


ABSTRACT:  The  objectives  of  Che  Symposium  were  to  (1)  review  and  bring 
up-to-date  the  theoretical  biological  knowledge  on  acceleration  injuries, 

(2)  review  and  bring  up-to-date  engineering  progress  in  the  design  of  pro¬ 
tective  devices,  and  (3)  foster  the  i.iierchange  of  ideas  between  the  two 
disciplines  with  the  hope  of  eventually  developing  better  protection  against 
linear  acceleration. 

This  Compendium  contains  a  copy  of  the  program,  chose  abstracts  of  papers 
which  were  submitted  for  inclusion  herein. and  a  complete  list  of  attendees. 
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U.S.  Naval  Air  Test  Center  1959  TYPICAL  ACCELERATION  LOADS  IMPOSED  ON  PILOTS 
DURING  CATAPULTING  AND  ARRESTING.  (Naval  Air  Test  Center,  Patuxent  River, 
Md.)  Final  Rept.  Pro j .  TED  PTR  SI-43108,  FT35-149,  Rept.  No.  1,  3  Apr.  1959 
ASTIA  AD  214  749 


ABSTRACT:  Tests  were  conducted  to  find  the  time  histories  of  cockpit  accelera¬ 
tions  during  catapulting  and  arresting  with  three  current  airplane  models.  The 
airplanes  used  for  the  tests  were  the  F4D-1,  FllF-1,  and  F6LI-i.  The  F8U  launch 
from  the  steam  catapult  resulted  in  severe  tracking  oscillations  as  evidenced 
by  the  lateral  acceleration.  This  acceleration  was  not  uncomfortable  to  the 
pilot,  however.  Pilots  considei  H8  catapult  launches  extremely  severe  and  dis¬ 
orienting  compared  to  steam  catapult  launches.  This  is  attributed  to  the  rapid 
build-up  to  a  sustained  high  longitudinal  acceleration  associated  with‘"H8 
launches.  The  high  transient  g  onset  rate  of  the  steam  catapult  produces  no 
uncomfortable  effect  because  of  the  short  duration  of  initial  peak  longitudinal 
acceleration.  Free-flight  arrested  landings  subject  the  cockpit  to  high  normal 
accelerations.  This  is  particularly  true  of  FllF  and  F4D  airplanes  which  often 
engage  the  wire  at  a  high  angle  of  attack,  resulting  in  rapid  pitch  rate.  High- 
sink  landings  impose  accelerations  which  sometimes  result  in  critical  situations. 
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U.S.  Naval  Aviation  Safety  Ctr.  1956  EJECTION  SEAT  STUDY;  A  REPORT 

OF  EJECTIONS  AND  BAILOUTS,  AUGUST  1949  THROUGH  MAY  U56. 

(Naval  Aviation  Safety  Ctr.,  Norfolk,  Va.)  ASTIA  AD  125  052 


ABSTRACT:  A  study  is  presented  on  the  ejection  seat  in  emergency  escape  from 
naval  aircraft  from  the  first  ejection  in  August  1949  through  May  1956.  The  ' 
findings  demonstrate  an  increase  in  the  ejection  rate  per  unit  hours  flown, 
and  a  pronounced  relationship  between  successful  ejection  and  altitude  and 
speed.  Successful  bailouts  may  be  made  at  lower  altitudes  and  slower  speed 
than  can  ejections.  Ejecting  from  F9F,  F7U  and  TV  model  aircraft  is  signifi¬ 
cantly  more  dangerous  than  from  F2H  and  FJ  models.  Bailing  out  from  FAU 
model  aircraft  is  more  dangerous  than  that  from  AD  and  SNJ  models.  Injuries 
sustained  during  ejections  occur  mainly  upon  landing,  by  the'  forces  involved 
in  ejecting  the  seat  and  the  pilot,  and  by  the  shock  of  the  opening  parachute. 
Injuries  sustained  during  bailouts  occur  upon  landing,  in  the  cockpit,  upon 
the  fuselage,  and  by  parachute  shock.  A  large  and  significant  difference 
was  found  in  the  number  of  injuries  between  trained  parachute  Jumpers  and 
untrained  ones.  (Author) 
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UiS.  Naval  Gun  Factory  1957  OPERATION  AND  MAINTENANCE  INSTRUCTIONS  FOR  POWDER 
TYPE  STORES  CATAPULT 

^,S.  Naval  Gun  Factory,  Washington  25,  D.C.)  NAVORD  Report  5519  NGF-T-30-57 
ASTIA  AD  143  563  , 

ABSTRACT:  The  purpose  of  this  publication  is  to  provide  instructions  for  test 
personnel  for  the  operation  and  maintenance  of  the  powder  type  stores  catapult 
test  apparatus,  which  is  under  the  technical  cognizance  of  the  Bureau  of  Ordnance 
The  instructions  conform  in  all  respects  to  the  policies  prescribed  by  the  Chief 
of  Naval  Operations.  The  information  in  this  publication  includes  a  brief 
general  description  of  the  materials  and  equipment  to  be  tested,  the  test 
apparatus  to  be  used,  and  the  test  procedures  to  be  followed.  Instructional 
materials  herein  include  specific  instructions  in  regard  to  the  proper  operation 
and  maintenance  of  the  laajor  functional  assemblies  and  subassemblies,  and  detAil 
descriptions  of  the  same. 
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U.  S.  Naval  Postgraduate  School  1956  LIST  OF  THESES  SUBMITTED  BY  OFFICER 

STUDENTS  IN  PARTIAL  FULFILLMENT  OF  THE  REQUIREMENT  FOR  DEGREES  THROUGH  1956 
(U.  S.  Naval  Postgraduate  School,  Monterey,  California)  Research  Paper  No. 

14"''  '  ■  - - - - 
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U.  S.  Naval  Postgraduate  School  1957  LIST  OF  THESES  SUBMITTED  BY  OFFICER 
STUDENTS  IN  PARTIAL  FULFILLMENT  OF  THE  REQUIREMENT  FOR  DEGREES  FOR  1957 
(U.  S.  Naval  Postgraduate  School,  Monterey,  Calif.)  Research  Paper  No,  19 
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U.  S.  Naval  Postgraijuate  School  1958  LIST  OF  THESES  SUBMITTED  BY  OFFICER 
STUDENTS  IN  PARTIAL  FULFILLMENT  OF  THE  REQUIREMENT  FOR  DEGREES  FOR  1958. 
(U.  S.  Naval  Postgraduate  School,  Monterey,  Calif.)  Research  Paper  No.  20 


U.  S.  Naval  Postgraduate  School  1959  LIST  OF  THESES  SUBMHTED  BY  OFFICER 
STUDENTS  IN  PARTIAL  FULFILLMENT  OF  THE  REQUIREMENT  FOR  DEGREES  FOR  1959 
(U.  S.  Naval  Postgraduate  School,  Monterey,  Calif.)  Research  Paper  No.  21 
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U.  S.  Naval  Postgraduate  School  1960  LIST  OF  THESES  SUBMITTED  BY  OFFICER 
STUDENTS  IN  PARTIAL  FULFILLMENT  OF  THE  REQUIREMENT  FOR  DEGREES  FOR  1960 
(U.  S.  Naval  Postgraduate  School,  Monterey,  Calif.)  Research  Paper  No.  27 


5,562 

U.  S.  Naval  Postgraduate  School  1961  LIST  OF  THESES  SUBMITTED  BY  OFFICER 
STUDENTS  IN  PARTIAL  FULFILLMENT  OF  THE  REQUIREMENT  FOR  DEGREES  FOR  1961 
(U.  S.  Naval  Postgraduate  School,  Monterey,  Calif.)  Research  Paper  No.  30; 
ASTIA  AD-270  117 
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U.S.  Naval  Research  Laboratory  1961  NAVY  HIGH-IMPACT  SHOCK  MACHINES  FOR  LIGHT¬ 
WEIGHT  AND  MEDIUMWEIGHT  EQUIPMENT  I.  Vigness 
(shock  and  Vibration  Branch,  U.S.  Naval  Research  Laboratory,  Washington,  D.cj 
'■  NRL  Report  3618  June  1,  1961  ASTIA  AD  .  260  008 

ABSTRACT:  Descriptions  are  given  of  the  Navy  HI  shock  machines  for  lightweight 
and  raediumweight  equipment.  Shock  motions  are  given  for  standard  loading 
conditions.  These  are  illustrated  by  acceleration-,  velocity-,  and  displacement 
time  relations .  Maximum  value s^of^veloci ties  'and  displacements,  and  of  accelera 
tions  passed  by  various  low-pass  filters,  are  presented.  Shock  spectra  are 
presented  for  selected  conditions..  Equivalent  displacement-  and  velocity-shock, 
together  with  maximum  values  of  acceleration,  can  be  established  for  their 
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.•espective  effective  frequency  ranges  from  observations  of  the  shock  spectra. 

Concepts  relative  to  the  specification  of  shock  tests  are  considered.  These 
include  brief  considerations  of  analyses  of  shock  motions,  methods  of  specifying 
a  shock  test,  and  what  is  meant  by  simulation  of  field  conditions.  It  indicated 
that  shock  tests  should  not  be  specified  in  terms  of  shock  motions,  or  spectra, 
unless  the  values  specified  by  considered  only  as  nominal  values. 
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U.S.  Naval  School  of  Aviation  Medicine  1955  DISORIENTATION:  A  CAUSE  OF  PILOT 

'  ERROR.  (U.S.  Naval  School  of  Aviation  Medicine,  Naval  Air  Station,  Pensacola 
Fla.)  Research  Pro j .  No.  NM  001  110  100.39,  2  March  1955.  ASTIA  AD  66  703. 

ABSTRACT:  This  report  which  is  written  primarily  for  flight  surgeons  summarizes 
and  organizes  a  large  number  of  studies  bearing  on  disorientation  (vertigo)  in 
aircraft  pilots.  It  is  organized  in  terms  of  the  perceptual  processes  which  lead 
to  proper  orientation  and  disorientation  in  flight  and  attempts  to  show  their 
relation  to  the  pilot's  task.  Disorientation  in  flight  is  considered  to  ,be  due  to 
psychophysiological  causes  which  should  be  regarded  as  the  inevitable  consequence 
of  placing  man  in  a  task  for  which  he  is  not  fitted  either  by  endowment  or  past 
training.  .\n  attempt  is  made  to  present  explanations  of  pilots'  experiences  with 
disorientation  in  psychophysiological  terms.  Some  suggestions  are  made  to  prevent 
disorientation  and  to  deal  with  it  when  it  does  occur. 
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U.  S.  Naval  School  of  Aviation  Medicine  1960  BIBLIOGRAPHY:  PSYCHOLOGICAL 
RESEARCH  IN  THE  U.  S.  NAVAL  SCHOOL  OF  AVIATION  MEDICINE.  (Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.)  ASTIA  AD*258  939,  July  1950  -June  1960 
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U.  S.  Naval  School  of  Aviation  Medicine  1961  COMPREHENSIVE  BIBLIOGRAPHY  OF 

RESEARCH  REPORTS  ISSUED  OVER  A  NINETEEN-YEAR  PERIOD  BY  THE  U.  S.  NAVAL  SCHOOL 
OF  AVIATION  MEDICINE.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
ASTIA  AD-258  940,  May  1,  1961 
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U.S.  Navy  Yard  1941  ACCELERATION  BELT. 

(RAF,  Institute, of  Aviation  Medicine.  Famborough) 
FPRC  263(c),  March  1941. 


-  -  —  -  -  -  1,640  - - - 
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O.S.  Navy  1943  REPORT  ON  CAUSATION  OF  BLAST  INJURY. 
Naval  Medical  Bulletin  41:363-366.  Mar.  1943. 


MOTION  PICTURE 

U.S.  Navy  Department  1943  2,  AND  YOU.  (Navy  Department) 

ABSTRACT:  Presents  the  problem  of  high  acceleration  and  its  physical  effects 
on  pilots.  Demonstrates  the  accelerometer  and  the  centrifuge.  Shows  various 
tests  performed  to  determine  the  effect's  of  G  upon  pilots.  Explains  the  basic 
principles  of  the  flying  suit  and  shows  how  it  is  fitted  to  the  pilot. 
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U.S.  Navy  1945  ACCELERATION:  INFORMATION  ON  AND  CENTRIFUGE 

INDOCTRINATION  OF  FLIGHT  SURGEONS.  (Navy  Dept.,  Naval  Air  Station, 

San  Diego,  Calif.)  22  October  1945 

5.571 

U.S.  Na’/y  Dept.  June  1946  SPECIFICATION  FOR  HUMAN  CENTRIFUGE  DEVICE  9-G-l. 
(Navy  Dept.,  Office  of  Research  &  Inventioas,,  Special  Devices  Division) 
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U.S.  Navy  1947  TISSUE  DEFORMATION  IN  AIRCRAFT  CRASHES. 
(Division  of  Aviation  Medicine) 

Navy  Department  Burned  News  Lettdr.  Aviation  Supplement  9(1): 
December  1947 . 
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U.S.  Navy  1949  NAVAL  ORDANCE  LABORATORY  DROP  TESTER  (40)  XD-IA, 

DESIGN,  CONSTRUCTION  AND  CALIBRATION  OF  (PROJECT  NOL-26-Re2b-281-3) 
(Naval  Ordnance  Laboratory,  White  Oak,  Silver  Spring,  Maryland) 
Naval  Ordnance  Lab.  Memorandum  10292,  ASTIA  AD-103435,  14  June  1949 


ABSTRACTT  A  40  f t  ~gu i d e d  d r o p  tester  has  been  constructed  and  installed  in 
the  White  Oak  explosive  test  area,  where  it  is  designated  as  Building  320 

The  drop  tester  provides  a  facility  for  applying  reproducible  shock  patterns 
characterized  by  peak  accelerations  up  to  30,000  g  and  velocity  changes 
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up  to  75  feet  per  second.  The  primary  application  of  the  drop  facility  is 
for  conducting  safety  tests  on  unarmed,  live-loaded  fuzes. 

This  report  describes  the  drop  tester  and  its  operation,  presents  callbratioi 
data  and  reviews  the  basic  design  considerations.  The  personnel  who  contrib  itadi 
to  its  development  sre  listed. 
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U.S.  Navy  1950  BIBLIOGRAPHY  OF  HUMAN  ENGINEERING  REPORTS,  (REVISED) 

(US  Office  of  Naval  Research,  Special  Devices  Center,  Port  Washington, 
N.Y.)  Library  of  Congress  PB  103234 
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U.S.  Navy  1950  A  SYMPOSIUM:  PSYCHOPHYSIOLOGICAL  FACTORS  IN  SPATIAL  ORIENTATION 
(School  of  Aviation  Medicine,  Pensacola,  Fla.)  30-31  Oct.  1950. 

ASTIA  ATI  178  831 
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U.S.  Navy  1951  INVESTIGATION  OF  HUMAN  TOLERANCE  TO  COMBINED  ACCELERAIIONT^ 
(U.S.  Naval  Air  Development  Center,  Philadelphia,  Pa.) 

5,577 

U.S.  Navy  1954  SUMMARIES  OF  RESEARCH. 

(Naval  Medical  Research  Institute,  National  Naval  Medical  Center, 
Bfthesda,  Maryland)  1  January  30  June  1954,  ASTIA  AD-46495 


ABSTRACT:  These  summaries  cover  the  research  reported  upon  during  the  first 
six  months  of  1954.  A  series  of  Lectures  and  Reviews  are  referred  to  only 
by  title.  In  order  to  facilitate  distribution,  classified  studies  are  not 
included . 
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U.S.  Navy  1956  THIRD  SUPERSONIC  TRACK  SYMPOSIUM  PROGRAM,  CHINA  UKE, 
CALIFORNIA,  24-27  SEPTEMBER  1956. 


-  1,642  - 


5,579 

U.S.  Navy  1957  EXPERIMENTAL  INVESTIGATION  OF  THE  PRESSURE 

DISTRIBUTION  ON  AXI-  SYMMETRIC  FLAT-FACE  CONE-TYPE  BODIES  AT  SUPERSOHIC 
AND  HYPERSONIC  SPEEDS.  (U.S.  Naval  Ordnance  Lab.,  White  Oak,  Maryland) 
Navord  Report  5659,  ASTIA  AD-156190,  1  October  1957 


ABSTRACT;  An  extensive  systematic  experimental  investigation  of  the  pressure 
distribution  on  blunt  body  shapes, at  supersonic  and  hypersonic  speeds  is  in 
progress.  The  results  obtained  from  the  initial  phase  of  this  investigation 
are  given.  The  experimental  wind  tunnel  results  are  for  six  variations  on  a 
general  truncated ' pone-type  body  shape.  The  data  cover  a  Mach  number  range 
from  about  1.75  to  8.00  for  bodies  with  2-lnch  and  5-inch  base  diameters. 

Also  Included  are  typical  schlieren  and  shadow  photographs  obtained  for  a 
number  of  the  body  shapes.  In  addition,  shadow  graphs  and  aerodynamic  drag 
data  were  obtained  for  a  single  configuration  in  the  Pressurized  Range. 
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U.S.  Navy  Department  1960  PROGRESS  REPORT  ABSTRACTS 

(Physiology  Branch,  Office  of  Naval  Research)  ONR  Rept.  ACR-45,  Jan.  1960. 


ABSTRACT:  This  publication  consists  of  a  collection  of  77  sHort  progress  reports 
prepared  by  the  investigators  sponsored  by  the  physiology  Branch  of  the  Office 
of  Naval  Research.  It  is  designed  to  meet  a  need  for  reciprocal  exchange  of 
conveniently  summarized  research  data  among  these  investigators.  Subjects 
covered  may  fall  under  one  of  more  of  the  following  generalized  topics. 

(1)  Nerve  and  muscle  function,  (2)  regulatory  systems  and  functions,  (3)  physical 
factors  in  biological  systems,  (4)  aviation  physiology,  (5)  underwater  physiology, 
(6)  physiological  problems  of  climatic  strewses,  and  (7)  adjustments  to  operation¬ 
al  hazards. 


5,581 

U.S.  Navy  1960  DETERMINATION  OF  TEST  INSTRUMENTATION  REQUIREMENTS 
FOR  BIOLOGICAL  AIRBORNE  AND  ASTRONAUTICAL  TESTS;  REQUEST  FOR 
(Air  Crew  Equipment  Lab.,  Naval  Air  Material  Center,  Pa.) 

Letter  Report.  Project  TED  no.  NAM  AE-1403.1,  Rept..  no.  2137 
28  March  1960.  ASTIA  AD  234  091 


ABSTRACT:  A  description  of  electrodes  suitable  for  obtaining  ECG  records 
when  worn  under  protective  clothing  during  prolonged  exposures  in  adverse 
environmental  conditions  has  been  given.  The  manner  in  whTch~^these“elex^^ 
trodes  were  applied  to  the  surface  of  the  body  was  also  indicated.  The 
electrodes  were  found  to  give  clinically  acceptable  ECG  recordings  during 
tests  lasting  over  12  hr.  During  this  time,  subjects  dressed  as  shown  in 
enclosure  (5)  were  exposed  to  very  warm  and  humid  environmental  conditions 
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After  wearing  these  electrodes  for  46  hr,  a  subject  having  fair,  thin  skin 
showed  no  skin  changes  other  than  a  moderate  reddening  at  the  areas  of 
contact.  After  removing  the  electrodes,  these  reddened  areas  disappeared 
within  6  hr.  In  no  case,  when  these  electrodes  were  used,  did  any  of  the 
subjects  report  discomfort  arising  from  the  electrodes  or  the  lead  wires. 

(Author) 
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U.S.  Navy  1961  MOTION  PICTURES,  SCENE  DESCRIPTIONS  AND  SAFETY 

PROCEDURES  OF  NAVY  CENTRIFUGE  SIMULATIONS  OF  THE  X-15  RESEARCH  AIRCRAFT. 
(Aviation  Medical  Acceleration  Lab.,  Naval  Air  Development  Center, 
'Johnsville,  Pa.)  Progress  Rept .  NADC*MA  L6126,  26  July  1961. 

ASTIA  AD  271  927  , 


5,583 

U.S.  Office  of  Naval  Research  1946  MONTHLY  REPORT  OF  THE  SPECIAL  DEVICES  CENTER 
DI■:CE^ffiER  19-!.  6 

Office  of  Nav,al  Research,  Special  Devices  Center,  Port  Washington,  L.I,,  N.Y, 

ASTIA  ATI  28590 


A.'5STR/\CT:  Synthetic  training  devices,  teaching  aids,  huniai>  engineering,  tactical' 
evaluators,  research  tools,  and  training  methods  arc  the  fields  for  which  special 
devices  have  been  developed.  In  order  to  familiarize  the  operator  with  his  duties 
new  training  techniques  include  assessing  dry  aircraft  rocket  and  bombing  runs, 
remote  scoring  target,  projector  smoke  generator,  coordination  of  navigation 
devices,  and  contact-flight  simulator.  A  discussion  is  given  of  the  pilot  ejectioift 
scat  which  is  necessary  for  escape  from  high-speed  aircraft.  New  developments  in 
sighting  for  aircraft  and  anti-aircraft  gun  systems  are  automatic  sighting  systems 
combining  radar  information,  a  gyro  unit,  a  computer,  and  servos.  It  is  suggested 
that  television  be  used  for  mass  training  of  personnel  which  is  an  important 
factor  in  emergencies. 


5,584 

US  Office  of  Naval  Research  1954  BIBLIOGRAPHY  OF  UNCLASSIFIED  RESEARCH 
REPORTS  (PSYCHOLOGICAL  RESEARCH) 

(US  Office  of  Naval  Research,  Psychological  Sciences  Div.) 

Library  of  Congress  PB  116382 


5,585 

U.S.  Office  of  Naval  Research  1954  BIBLIOGRAPHY  ON  RESEARCH  REPORTS 

(PSYCHOLOGICAL)  JANUARY  1947  -  January  1954 

(US  Office  of  Nav^’  Research,  Physiological  Psychology  Branch) 

Library  of  Congress  PB  116303 
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US  Office  of  Naval  Research  1956  BIBLIOGRAPHY  OF  HUMAN  ENGINEERING 
REPORTS.  (US  Office  of  Naval  Research,  Special  Devices  Center, 
Port  Washington,  N.Y.)  OTS  PB  121452 


5,587 

U.  S.  Office  of  Naval  Research  1956  BIBLIOGRAPHY  ON  MOTION  SICKNESS. 

(Office  of  Naval  Research,  Physiological  Psychology  Branch,  Psychological 
Sciences  Division,  Washington,  D.  C.,  Joint  Services  Committee  for  the  Study 
of  Motion  Sickness)  Rept .  No.  2;  ONR  Rept .  No.  ACR-3;  ASTIA  AP103  549 

ABSTRACT:  A  title  bibliography  coiitaiuiu^  selected  rcfersnces  pertinent  to  an 
evaluation  of  the  ptutective  effects  cf  drugs  in  motion  ickness  is  presented.  The 
references  represent  the  literature  which  appeared  up  to  and  through  the  year  1954, 


5,588 

Office  of  Naval  Rosc.irch  1961  SYMPOSIUM  PROCEEDINGS  STRUCTURAL  DYNAMICS  OF 
HIGH  SPEED  FuIGHT  LOS  ANGELES,  CALIFORNIA  -APRIL  24,25,  26,  1961 
(Office  of  Naval  Research,  Washington,  D.C.)  Rept.  no.  CR-62, 

ASTIA  AD-264  140 


CONTENTS:  Concepts  for  aeroelastic  system  approximations;  static  aerodynamics 
for  flutter  analyses;  flutter  at  high  mach  numbers;  an  indicial  flutter 
analysis  for  hypersonic  delta  wings;  a  theory  for  aeroelastic  studies  of  delta 
lifting  surfaces;  flutter  of  flat  panels  in  a  low  supersonic  flow;  flutter  of 
rectangular  panels;  model  flight  testing  on  high-speed  tracks;  liquid  behavior 
in  rocket  propellant  tanks;  dynamics  of  LP  vehicles;  aero-inertial  control 
system;  dynamic  loads  of  missile  configurations;  wind  loads  on  a  vertically 
rising  vehicle;  random  gust  and  taxi  response  calculations  for  delta  wing 
aircraft;  blast-loading  on  airfoils;  stall  buffeting  loads;  a  method  for 
analyzing  heated  wings;  deformational  response  of  heated  wing  structures;  thermal 
stiffness;  acoustic  fatigue  tests  Eos  elevated  temperatures  structural  design; 
structural  vibration  in  space  vehicles;  structural  response  to  noise  inputs; 
captive  missile  response  to  random  pressures;  structural  response  to  the  noise 
input  of  the  Saturn  engines;  the  environmental  vibration  problem. 


5.589 

Public  Health  Service  1958  BIBLIOGRAPHY  OF  SPACE  MEDICINE 
(Public  Health  Service,  Washington,  D.C.)  Publication  no.  617  (Bibliography 
scries  21),  1958,  49  pp. 


ABSTRACT:  This  bibliography  contains  references  on  ac  eleration,  deceleration, 
and  partial  and  zero  gravity. 


1,645 


5,590 

U.  S.  Quartermaster  Research  &  Engineering  Command  1960  AIR  DELIVERY  ENGINEER 
ING  STUDY,  M-831.  AIRBORNE  DITCHER.  (Quartermaster  Field  Evaluation  Agency, 
U.  S.  Army  Quartermaster  Research  &  Engineering  Command,  Fort  Lee,  Va.) 
Technical  Rept .  E-51;  FEA  ABN  5937;  SenC  •  1560 


ABSTRACT:  An  air  delivery  engineering  test  was  conducted  to  determine  the  struc¬ 
tural  adequacy  of  the  M-831  Airborne  Ditcher  for  air  delivery.  Both  static  and 
airdrop  tests  were  madt.  to  obtain  the  necessary  data  required  IwC  evaluation. 
Standard  air  delivery  equipment  was  used  wherever  possible. 

The  air  delivery  system  was  designed  for  an  impact  velocity  of  25  feet  per  second 
and  an  impact  deceleration  not  to  exceed  20  or  a  damage  susceptibility  factor 
of  20. 

Four  instrumented  static  drop  tests  were  performed  at  the  FEA's  Static  Drop  Faci¬ 
lity  from  a  height  of  8  feet  to  determine  a  suitable  energy  dissipating  unit. 

The  results  of  static  drop  tests  gave  an  average  impact  load  factor  of  17.9  g's. 
Five  airdrop  tests  were  made  on  the  FEA's  Tracking  Range  from  a  C-130  aircraft 
flying  at  an  indicated  airspeed  of  130  knots  and  an  absolute  altitude  of  1,500 
feet.  The  gross  weight  of  the  system,  rigged  for  air  delivery,  was  20,600  pounds 
A  24- foot  fist  ribbon  cargo  extraction  parachute  was  used  for  extraction  and  6 
G-llA  cargo  parachutes  were  used  for  retardation.  The  extraction  force  varied 
between  17,000  and  19,500  pounds  and  the  average  opening  force  for  each  of  the 
6  G-llA  cargo  parachutes  was  2.23  g's.  The  results  of  the  airdrop  tests  gave 
the  average  equilibrium  rate  of  descent,  w^  ,  as  21.7  foet  per  second. 

It  was  concluded  that  the  test  item  is  func?ionally  suitable  for  air  delivery 
providing  the  test  item  is  modified  to  include  (1)  4  suspension  points,  (2) 

4  load-bearing  plates  attached  to  the  basic  frame,,  and  (3)  installation  of  a 
permanent  brace  to  secure  the  discharge  conveyor  assembly. 

It  was  recommended  that  the  M-831  Airborne  Ditcher  be  submitted  to  the  appro¬ 
priate  agencies  for  air  delivery  service  test  when  the  pro|>osed  modifications 
are  accomplished.  (Abstract  Bibliography  Technical  Report  i  Published  Fiscal 
Year  1961,  Quartermaster  Research  &  Engineering,  Airborne  Test  Activity,  Yuma 
Test  Station,  Arizona,  ASTIA  AD-262  197,  Aug.  1961) 
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U.  S.  Quartermaster  Research  &  Engineering  Command  1961  AIR  DELIVERY  ENGINEER¬ 
ING  STUDY  OF  TRANSPORTER,  LIQUID,  ROLLING  WHEEL  TYPE,  600-GALLON,  T-4 
(Quartermaster  Airborne  Test  Activity,  Quartermaster  Research  &  Engineering 
Ccimmind,  U.  S.  Army,  Yuma  Test  Station,  Arizona)  Technical  Rept.  E-59;  ATA 
610U.;  March  1961 

ABSTRACT:  An  air  delivery  engineetiag  study  was  conducted  to  determine  the 

structural  adequacy  of  the  Transporter, "XIi(uid,  Rolling  Whuel  Type,  600-Gallon, 
T-4,  for  low  velocity  type  air  delivery;  to  design  a  low  velocity  air  delivery 
system  for  use  with  U.  S.  Air  Force  aircraft,  utilizing  standard  air  delivery 
components  wherever  possible;  and  to  determine  if  the  air  delivery  system  is 
functionally  suitable  to  submit  to  the  appropriate  agencies  for  service  test. 

A  series  of  static  drop  tests  were  conducted  to  determine  the  structural  adequacy 
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of  the  test  item  when  dropped  using  standard  air  type  equipment  and  paperboard 
.honeycomb  energy  dissipating  material.  The  air  delivery  system  was  designed  for 
an  impact  velocity  of  25  feet  per  second  and  an  Impact  deceleration  of  20  g's. 

A  series  of  airdrop  tests  were  conducted  to  determine  the  functional  suitability 
of  the  air  delivery  system.  These  tests  were  conducted  from  a  C-130  cargo  air¬ 
craft  flying  at  130  knots  indicated  airspeed  and  1500  feet  absolute  altitude.  The 
gross  weight  of  the  CEP  system,  prepared  for  air  delivery,  was  8700  pounds.  A 
22-foot  cargo  extraction  parachute  was  used  for  extraction  and  three  G-llA  cargo 
parachutes  were  used  for  load  retardation. 

It  was  concluded  that  the  test  item  was  structurally  adequate  for  air  delivery 
and  the  proposed  air  delivery  system  was  functionally  suitable  for  air  delivery 
and  recommended  that  the  air  delivery  system  be  submitted  to  the  appropriate 
agencies  for  service  test.  (Abstract  Bibliography  Technical  Reports  Published 
Fiscal  Year  1961,  Quartermaster  Research  &  Engineering,  Airborne  Test  Activity, 
Tuma  Test  Station,  Arizona,  ASTIA  AD-262  197;  Aug.  1961) 
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U.  S.  Quartermaster  Research  &  Engineering  Command  1961  ABSTRACT  BIBLIOGRAPHY 
TECHNICAL  REPORTS  PUBLISHED  FISCAL  YEAR  1961  (Quartermaster  Research  & 
Engineering,  Airborne  Test  Activity,  Yuma  Test  Station,  Arizona)  ASTIA 
AD- 262  197;  Aug.  1961 
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U.S.  Select  Committee  on  Astronautics  and  Space  Explorations.  1959  SPACE 
HANDBOOK:  ASTRONAUTICS  AND  ITS  APPLICATIONS.  (  85th  Congress,  Second  session 
Washington,  1959) 
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U.S.  Senate  1958  ASTRONAUTICS  AND  SPACE  EXPLORATION 

(Hearings  before  the  House  Select  Committee  on  Astronautics  and  Space 
Exploration,  85th  Congress,  2nd  Session,  on  HR  11881,  Washington:  GPO) 

ABSTRACT:  Testimony  by  many  of  the  nation's  leading  space  scientists  in  April- 
May  1958  prior  to  the  enactment  of  legislation  creating  NAS\.  Volume  is  a 
valuable  source  book  covering  such  aspects  of  space  as  law,  medicine,  vehicles, 
and  research,  and  such  projects  as  Vanguard  and  the  IGY. 
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U.S.  War  Dept.  1943  PHYSIOLOGICAL  ASPECTS  OF  FLYING 

TM  1-705,  (Washington:  U.S.  Government  Printing  Office,  1943) 

ABSTRACT:  Paragraph  55.  Effects  of  centrifugal  forces:  (p)  loss  or  blackout  of 


vision  as  it  occurs  in  making  a  sudden  change  in  direction  at  high  speed:  The 
visual  mechanism  being  peculiarly  sensitive  to  lack  of  oxygen  or  blood-flow, 
fails  to  function  under  the  above  conditions,  and  when  6  G's,  are  reached,  a  dark 
Curtain  usually  flashes  over  the  sense  of  vision  causing  the  blackout,  the  effect 
being  in  proportion  to  the  force  and  time  endured.  At  high  forces  even  short 
periods  of  time  are  sufficient  to  produce  loss  of  vision. 


5,596 

U  S.  Work  Projects  Administration  1941  BIBLIOGRAPHY  OF  AERONA'JTICS ,  SUPPIFMENT 
TO  PART  48-  PARACHUTES:  PART  49-  ROCKET  PROPULSION:  PART  50-  STRATOSPHERIC 
FLIGHT 

(U.  S.  Work  Projects  Administration,  New  York,  New  Yo.'k)  Compiled  from  the 
Index  of  Aeronautics  of  the  Institute  of  the  Aeronautical  Sciences. 

47p.,  March  1941 

ABSTRACT:  Includes  articles,  books  and  pamphlets  bringing  up-to-date  the 
original  parts  of  the  bibliography.  The  latter  were  not  accessible  for  review. 
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Vacca  C.  and  L.  Vacca  1960  MODIFICATIONS  OF  THE  ELECTROCARDIOGRAM 

IN  ALBINO  RATS  SUBJECTED  TO  TANGENTIAL  (TRANSVERSE)  ACCELERATIONS 
BEFORE  AND  AFTER  SPLENECTOMY.  I. 

In  Rtv.  Med.  Aero.  23:347-367,  July-Sept.  1960  (Italy) 
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Vacca,  C.,  P.  De  Franciscis,  &  L.  Vacca  1961  VARIAZIONI  DELL’ECG  IN  RATTI 
ALBINI  SPLENECTOMIZZATI  A  VARIA  DISTANZA  DI  TEMPO  ED  IN  TOPI  CON  AGENESIA 
DELLA  MILZA,  TRATTATI  CON  OMOGENATO  TOTALE  DI  MILZA  E  SOTTOPOSTI  AD 
ACCELEP-AZIONI  TANGENZIALI  (TRANSVERSALI)  II.  (ELECTROCARDIOGRAPHIC  VARIA¬ 
TIONS  IN  ALBINO  RATS  SPLENECTOMIZED  AT  VARIOUS  TIME  INTERVALS  AND  IN  MICE 
WITH  SPLENIC  AGENESIS  TREATED  WITH  TOTAL  SPLENIC  HOMOGENATES  AND  SUBJECTED 
TO  TANGENTIAL  (TRANSVERSE)  ACCELERATIONS.  II.  Rivista  di  mediciria  aeronauti- 
ca  e  spaztale  (Roma)  24(4) : 501-532 ,  Oct. -Dec.  1961 

ABSTRACT:  Dramatic  electrocardiographic  (ECG)  alterations  wtere  observed  in  rats 
newly  splenectomized  (froti  5  and  45  days),  splenectomized  about  one  year 
previously,  aiid  in  nice  w.th  splenic  agenesis  who  were  subjected  to  transverse 
accelerations  of  3  and  6  j;  for  2-3  minutes,  and  10  g  for  2  minutes.  The  time 
required  for  return  of  EC(I  patterns  at  rest  to  normal  after  accelerations  in  rats 
splenectomized  for  1  year  (about  20-25  minutes)  was  equal  to  that  of  animals 
newly  splenectomized.  In  :raperitoneal  injection  of  bovine  splenic  homogenate  45 
minutes  before  exposure  to  acceleration  restored  the  normal  ECG  at  rest  in  less 
time  (lo-12  minutes  in  newly  splenectomized  animals  and  5-7  minutes  in  those 
splenectomized  from  6  mon  :hs  on).  Mice  with  splenic  agenesis  behaved  similar  to 
animals  splenectomized  from  6  months  to  1  year.  It  is  postulated  that  a  functional 
relationship  exists  betweim  the  spleen  and  the  heart  under  conditions  of  stress. 

The  injection  of  splenic  liomogenate  may  have  a  remarkable  effect  on  heart  dis¬ 
orders  produced  by  transvurse  acceleration  because  it  reduces  the  time  necessary 
to  restore  a  normal  resting  ECG  to  half. 


5,599 

Vacca,  C.  &  C.  Koch  1962  INFLUENCE  OF  VASOSENSORY  REFLEXOGENIC  AREAS  ON 

VESTIBULAR  FUNCTION  IN  THE  RABBIT  SUBJECTED  TO  HIGH  TRANSVERSE  ACCELERATIONS. 
Riv.  Med.  Aero,  25:641-652.  Oct. -Dec.  1962  (It) 
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Vacca,  C.,  &  L.  Vacca  1962  EKGRAPHIC  MODIFICATIONS  IN  ALBINO  RATS  DURING  TAN¬ 
GENTIAL  ACCELERATIONS  BEFORE  AND  AFTER  SPLENECTOMY  (PRELIMINARY  COMMUNICA¬ 
TION)  In  Barbour,  A.  B.,  &  H.  E.  Whlttlngham,  eds . ,  Human  Problems  of  Super¬ 
sonic  and  Hypersonic  Flight  (New  York,  Oxford,  London,  Paris:  Pergamon 
Press,  1962)  pp.  170-185 
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Vaeth,  J.G.  1952  ESCAPE  PROM  EARTH  Plying  51:26-27 


ABSTRACT:  A  scientist  at  the  US  Navy  Specla.1  Devices  Center,  Office  of  Naval 
Research,  discusses  the  problems  involved  in  escaping  from  the  earth's 
gravitational  pull. 
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Valentine,  G.  1956  DYNAMIC  ANALYSIS -EMERGENCY  ESCAPE  SYSTEMS .  (Stanley 

Aviation  Corp . ,  Denver,  Colorado)  Document  Mo.  451;  Contract  AF  33(600)32054^ 
ASTIA  AD-115  879;  13  July  1956 

ABSTRACT:  This  report  presents  an  appraisal  of  twelve  configurations  of  emergency 
escape  devices.  They  are:  (1)  Upward  seat,  forward  facing;  (2)  Upward  seat, 
forward  facing  with  added  mass;  (3)  Downward  seat,  forward  facing;  (4)  Downward 
seat,  forward  facing  with  added  mass;  (5)  Seat -capsule ,  forward  facing;  (6)  Seat- 
capsule,  forward  facing  with  added  mass;  (7)  Upward  seat  aft  facing,  (8)  Upward 
seat  aft  facing  with  added  mass;  (9)  Downward  seat  aft  facing;  (10)  Downward  seat 
aft  facing  with  added  mass;  (11)  Seat  capsule,  aft  facing;  and  (12)  Seat  capsule, 
aft  facing  with  added  mass.  The  following  characteristics  of  the  more  promising 
of  these  configurations  were  determined  for  ejection  at  650  knots  EAS  at  sea  level 
and  44000  feet  altitude:  (1)  Trajectory  to  tail.,  (2)  Spinal  and  cross-body 
accelerations  vs.  time.  (3)  Pitching  acceleration,  velocity  and  altitude  vs.  time|r 
Also  determined  were  thruster  requirements  for  upward  ejection  at  maxinum  q  and 
minimum  airspeed  and  low  altitude  escape  limitations  for  critical  configurations. 
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Valentine,  G.  A.  1958  Proposal  -  ENCAPSULATED  SEAT  (Stanley 
Aviation  Corporation,  Denver,  Colo.)  Document  No.  645. 

ABSTRACT:  Presented  herein  is  the  Stanley  Aviation  design  proposal 
for  an  emergency  escape  system  capable  of  functioning  successfully 
at  speed  and  altitude  regimes  compatible  with  the  Convair-Fort  Worth  B-58 

alrplanev - - - - -  - - - - - ^ - 
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Valentine,  G.A.  1960  HUMAN  FACTOR  CONSIDERATIONS  IN  THE  DESIGN  OF  THE  B-58 
ESCAPE  CAPSULE.  (Paper,  31st  Annual  Meeting  of  the  Aerospace  Medical 
Assoc.,  Americana  Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  19-11,  1960) 

ABSTRACT:  The  Convair  B-58  will  be  equipped  with  an  escape  capsule  in  each 
cockpit.  The  escape  capsule  is  designed  to  provide  protection  in  case  of  cock¬ 
pit  decompression  at  altitude,  permit  emergency  egress  throughout  the  speed  and 
altitude  range  of  the  B-58,  and  serve  as  an  aid  to  survival  on  either  water  or 
land  under  any  clirtatic  condition.  In  the  event  that  cockpit  pressurization 
is  lost,  the  B-58  pilot  and  crew  members  can  actuate  handles  which  initiate  the 
following  series  of  actions:  torso  and  leg  positioning,  capsule  door  closure, 
and  capsule  pressurization.  The  pilot's  capsule  permits  the  pilot  to  fly  the 
aircraft  being  encapsulated.  Thus,  the  aircraft  can  be  flown  to  an  altitude 
where  pressurization  is  not  required.  Capsule  ejection  is  initiated  by  the 
aircraft  crew  using  either  or  both  of  the  two  ejection  triggers.  The  capsule 
doors  provide  protection  against  windblast  as  the  capsule  enters  the  airstream. 
Careful  rocket  catapult  design  and  good  stability,  provided  by  a  stabilization 
parachute,  hold  accelerations  within  human  tolerance  limits.  The  stabilization 
equipment  is  jettisoned  as  the  recovery  parachute  is  deployed.  Landing  accele¬ 
rations  are  minimized  through  the  use  of  an  impact  attenuating  air  bag. 
Automatically  inflated  flotation  cells  on  outriggers  are  used  to  provide 
buoyancy  and  stability  when  the  capsule  lands  on  water.  Critical  survival 
equipment  is  accessible  to  the  capsule  occupant  with  the  doors  closed.  A 
complete  set  of  Strategic  Air  Command  survival  equipment  is  provided  in  each 
capsule  and  is  readily  accessible  with  the  capsule  doors  opened. 
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Valentine,  G.  A.  1962  HUMAN  FACTORS  CONSIDERATIONS  IN  THE  DESIGN  OF  THE  B-58 
ESCAPE  CAPSULE.  In  Barbour,  A.  B.,  &  H.  E.  Whittingham,  eds . ,  Human  Problems 
of  Supersonic  and  Hypersonic  Flight  (New  York,  Oxford,  London,  Paris; 
Pergamon  Press,  1962)  pp .  286-294 
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van  Allen,  J.  A.  1952  THE  ANGULAR  klTION  OF  HIGH-AlTITUDE  ROCKETS 
In  White,  C.  S.,  &  0.  0.  Benson, Jr.,  eds.,  Physics  and  Medicine 
of  the  Upper  Atmosphere.  A  Study  of  the  Aeropause  (Albuquerque, 
N.  Mex.;  Univ.  of  New  Mexico  Press,  1952)  pp.  412-431. 
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van  Allen,  J.  A.  1952  METHODS  AND  VEHICLES  FOR  RESEARCH  IN  THE  HIGH 
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van  de  Water,  M.  1942-43.  PULLING  OUT  OP  PAST  DIVES  Chem.  Leaflet 
16:1135-1138. 

ABSTRACT:  The  fastest  power  dive  does  not  hurt  the  pilot;  the  trouble 
comes  when  he  has  to  pull  out  of  it  quickly.  A  sudden  stop,  abrupt 
change  in  speed,  or  a  rapid  alteration  of  direction,  especially  in  loops, 
if  a  curve  is  made  at  too  great  a  speed  or  in  too  sharp  a  turn,  have 
a  pronounced  ill  effect  on  the  pilot. 

A  normal  aviator  can  stand  4.5  to  5.5  G's  for  3  to  4  seconds  without 
ill  effects.  A  radius  of  1,500  feet  is  required,  to  keep  the  acceleration 
,  below  5  G's. 

The  eyes  are  particularly  affected  by  failure  of  circulation  in  the  head. 
First  they  seem  covered  by  a  gray  haze.  If  the  high  strain  is  main¬ 
tained,  abruptly  everything  goes  black.  Experienced  fliers  get  used 
to  blacking  out.  "Negative  gravities"  of  from  seat-to-head  forces 
cause  a  "redding  out".  Low  negative  G's  minus  3  or  4  may  produce  very 
serious  conditions. 
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van  der  Wal,  F.  L.  and  W.  D.  Young  1958  A  PRELIMINARY  EXPERIMENT 

WITH  RECOVERABLE  BIOLOGICAL  PAYLOADS  IN  BALLISTIC  ROCKETS.  PROJECT  KLA 
(Space  Technology  Laboratories,  Inc.,  Redondo  Beach,  Calif.) 

GM-TR-0165-00498,  STL  reprint  no.  298,  Sept.  1958 

ABSTRACT:  Mice  carried  in  the  nose  cone  of  long-range  ballistic  missiles  have 
successfully  survived  re-entry  into  the  atmosphere.  In  most  aspects,  the 
environmental  conditions  experienced  by  these  subjects  exceeded  in  severity 
those  which  will  be  imposed  on  satellite  passengers.  Although  no  new  technique 
were  used,  this  program  represents  a  significant  step  forward  from  the  early 
pioneering  flights  of  mice  and  monkeys  in  relatively  low-performance  sounding 
rockets.  The  relative  success  of  these  experiments  permits  a  considerable 
degree  of  confidence  in  the  ultimate  successful  recovery  of  biological 
payloads  from  future  satellite  vehicles. 

The  project,  known  as  Project  MIA  (Mouse-In-Able) ,  was  planned  as  a  noninter¬ 
ference  experiment  in  conjunction  with  the  Project  Able  re-entry  test  program. 

In  each  of  the  three  Able  flights,  one  mouse  is  carried  in  the  nose  cone. 
Although  none  of  the  nose  cones  was  recovered,  telemetered  physiological  records 
were  obtained  on  the  second  and  third  Able  fligh-s. 

Preparation  for  the  flights  included  planning  of  the  program,  designing  and 
fabricating  of  the  MIA  package,  developing  of  instrumentation  (including  the 
technique  of  sensor  implantation  in  the  animal  and  signal  amplification), 
testing  of  the  assemble  unit  (including  the  mouse)  for  duration  and  ability 
to  withstand  environmental  conditions  anticipated  in  the  flight  profile,  and 
providing  equipment  and  ins  true  Uon  tojiersonne  aboard  the  recovery  ships  to 
assure  obtaining  maximum  experimental  data,  fhs  i  prepa’tory  wb  riri7as““ac  comp  1  i  shed 
and  the  first  flight  occurred  within  one  month  after  official  authorization. 

This  report  includes  a  detailed  description  of  the  physical  system,  and  the 
preliminary  tests  and  flight  preparations,  the  instrumentation  used  in  flight, 
and  the  resulting  signal  pattern.  The  special  problems  associated  with  the 
use  of  living  payloads  in  space-flight  vehicles  are  also  discussed. 


5,610 


-  1,652 


van  der  Wal ,  F.  L.,  &  W.  D.  Young  1959  PROJECT  MIA  (MOUSE-IN-ABLE) , 

EXPERIMENTS  ON  PHYSIOLOGICAL  RESPONSE  TO  SPACEFLIGHT.  J,  American 
Rocket  Society  29:716-720,  Oct.  1959. 

ABSTRACT:  This  project  was  planned  as  a  noninterference  experiment  In 
conjunction  with  the  Project  Able  reentry  test  program  employing  as  the 
launching  vehicle  a  2-stage  missile  consisting  of  the  Douglas  Thor 
IRBM  and  The  Aerojet  1040  liquid  propellant  rocket.  Three  Able  vehicles 
were  flown:  4/23,7/9,  and  7/23/58.  Each  carried  a  mouse.  Although 
none  of  the  nose  cones  was  recovered,  telemetered  physiological  records 
(heart  rate)  were  obtained  on  the  second  (for  mouse  Laska)  and  third 
(for  mouse  Benji)  flights.  The  amount  and  nature  of  the  data  available 
were  extremely  limited,  and  therefore  no  generalized  conclusions  regard¬ 
ing  the,  behavior  of  space  mice  could  be  drawn.  Among  the  observations 
were  the  following:  (1)  Take-off  conditions  were  not  severe  enough  to 
produce  any  evidence  of  violent  or  continuing  response  from  the  mice. 

(2)  The  acceleration  loads  during  burning  were  essentially  paralleled 
by  Laska 's  heart  rate,  though  this  characteristic  was  not  displayed  by 
Benji  under  similar  load  conditions.  (3)  The  observed  decrease  in 
Laska 'a  heart  rate  at  first-stage  burnout  was  gradual;  at  second-stage 
burnout  it  was  sharp.  This  la  in  opposition  to  the  heart-rate  behavior 
reported  for  Laika,  the  Russian  satellite  dog.  No  trend  was  detect,-’'  ’ 
in  Benji's  heart  rate  at  first-stage  burnout,  but  a  distinct  increas. 
to  slightly  above  his  preflight  reading  was  apparent  at  the  beginning 
jf  weightlessness.  (4)  Since  both  mice  flew  to  a  maximum  altitude  of 
,1400  statute  miles  (as  compared  with  Laika's  apogee  of  1050  miles), 
they  returned  to  earth  from  a  higher  altitude  than  that  reached  by  any  other 
.iving  organism.  (5)  Laska,  and  probably  Benji,  returned  to  sea  level 
aive  after  experiencing  reentry  conditions  approaching  those  associated 
with  satellite  reentry.  (6)  No  evidence  of  distress  due  to  weightlessness 
was  noted  in  either  flight.  The  mice  were  weightless  for  longer  periods 
than  any  animal  otiif'  than  Laika.  (7)  There  is  every  reason  to  believe  , 
that  both  Laska  and  Ber.H  would  have  been  recovered  alive  after  their 
flights  if  the  nose  cones  ii,.d  been  retrieved.  The  report  includes  r 
description  of  the  physical  ■  5ystem,  the  preliminary  tests,  development 
of  the  instrumentation  used  in  flight,  and  the  resulting  signal  pattern. 

The  special  problems  associated  with  the  use  of ■ 1 iving  pay I6ads  -n 
soace-fli;ht  vehicles  are  discussed.. 
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van  Egmond,  A.  A.  J.,  J,  J.  Groen,  &  L.  B.  W.  Jongkees  1949  THE  MECHANICS 
OF  THE  SEMICIRCULAR  CANAL.  J.  Physiol.  110:1-17.  _ 
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van  Egmond,  A.  A.  K.,  J.  J.  Groen,  and  L.  B.  W.  Jongkees  1952  THE 
FUNCTION  OF  THE  VESTIBULAR  ORGAN  (S.  Karger ,  Basel,  Switzerland) 
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van  Liere,  E.J.  1957  SPACE  MEDICINE 

West  Virginia  Med.  J,  53(8);  297-301  Au’.  1957 


ABSTR/\CT:  An  outline  is  made  of  some  of  the  physiologic  problems  encountered 
in  space  flight,  including  those  arising  from  accelerations,  weightlessness, 
rapid  decompression,  and  hypoxia.  As  a  result  of  such  flights  physicians 
will  have  to  treat  such  things  as  radiation  sickness,  ultraviolet  and  thermal 
burns,  cosmic  ray  danuge,  sterility,  accidents  due  to  meteors,  and  fractures 
sustained  by  assuming  incorrect  position  when  acceleration  begins.  Mention  it 
made  of  the  emotional  strain  and  physical  and  mental  fatigue  which  are  conduc; 
to  bringing  about  neuroses  in  spacemen. 
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Van  Middlesworth,  L.,  and  S.W,  Britton  1946  PROTECTION  AGAINST  ACCELERATORY 
FORCES  BY  C02  INHALATION  Federation  Proceedings  5:107 


ABSTRACT:  Increased  tolerance  to  positive  acceleratory  forces  has  been  demon*  • ated 
with  monkeys,  cats,  and  dogs  which  inhaled  CO-/O2  mixtures  before  and  during  • 
acceleration.  Brachial  arterial  pressure,  EKG,  and  EEC  were  continuously  reci  ■'d 
in  more  than  200  exposures  of  30  animals.,  13-207.  CO^  in  0.  administered  (at  1 
level)  to  monkeys  for  18-180  seconds,' or  to  dogs  50-180  seconds,  prevented  ab  : 

407.  of  the  blood  pressure  changes  ordinarily  observed  at  4  "g”  per  lO-second 
exposure .  When  this  mixture  was  inhaled  for  more  than  300-400  seconds  the  be. 
ficial  effect  was  lost. 
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van  Middlesworth,  L.,  &  R.  F.  Kline  1948  PROTECTION  AGAINST  ACCELERATORY 
FORCES  BY  CARBON  DIOXIDE  INHALATION.  Am.  J.  Physiol..  152:22-6. 
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van  Rossum,  J.  W.  M.  1962  BIBLIOGRAPHY  ON  BLAST,  SHOCK  WAVES  AND 

ALLIED  TOPICS,  FEATURING  NUCLEAR  EXPLOSIONS  (Technisch  Documentatie 
en  Informatie  Centrum  voor  de  Krijgsroacht  (Netherlands). 

ABSTRACT:  Entries  include  references  to  reports  pertaining  to  character¬ 
istics  of  nuclear  explosions  -  air  burst,  ground  burst  and  underwater 
burst  -  together  with  the  response  of  structures  to  blast  loading. 
Attention  is  paid  to  measurements,  experimental  techniques  and  testing 
equipment.  Many  of  the  references  in  this  repr.rt  bear  only  a  marginal 
relationship  with  the  subject  mentioned,  but  their  findings  are  of 
interest  as  adding  to  the  over-all  picture.  This  bibliography  is 
divided  in  main  headings  each  with  several  subheadings.  The  use  of  some 
topics  as  subdivisions  of  other  topics  has  been  indicated  by  cross 
references.  References  have  been  arranged  chronologically  with  the 
latest  references  placed  first.  An  author  index  is  provided.  (Author) 
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van  Woerden,  J.  1959  LITERATUUROVERZICHT  (OVER  RUINTTEVAARTGENEESKUNKE) 

(SPACE  MEDICINE  BIBLIOGRAPHY)  (Technisch  Documentatie  en  Informatie  Centrum 
voor  de  Krijgsmacht,  den  Haag,  Netherlands)  Report  No.  TXK-16903; 

ASTIA  AD-227  817;  Feb.  1959 

ABSTRACT:  This  bibliography  contains  summaries  of  reports  and  articles  on  space 
medicine,  compiled  from  the  abstract  -  cards  indexes  of  the  Netherlands  Armed 
Services  Technical  Documentation  and  Information  Cbnter. 

SECOND  ABSTRACT:  This  bibliography  contains  one  hundred  eight  abstracts  on  space 
medicine  compiled  from  reports  and  articles  at  the  Nerherlands  Armed  Service 
Technical  Documentation  and  Information  Centre.  Most  of  the  abstracts  are  in 
English,  but  some  are  in  German  or  Dutch.  The  bibliography  covers  the  field  of  ■ 
space  medicine  from  biological  and  physiological  problems  to  psychological 
variables. 


5,618 

van  Woerden,  J.  1959  UNITERMS:  SPACE  FLIGHT  MEDICINE 

(Netherlands  Armed  Services  Technical  Documentation  and  Information 
Centre,  Den  Haag,  The  Netherlands) 

UDC:  613.693:629.19,  TDCK  16903,  Feb.  1959. 


ABSTRACT:  This  bibliography  on  space  medicine  contains  summaries  of  reports 
and  articles  compiled  from  the  abstract  card  indices  of  the  Netherlands  Armed 
Services  Technical  Documentation  and  Information  Centre.  Some  of  the  reports 
are  available  on  loan  from  the  Centre.  The  index  indicates  wide  coverage  of 
factors  related  to  space  travel  from  biological  and  physiological  to 
psychological  variables;  design  of  vehicles  and  suits,  radiological  problems 
of  space  flight,  etc.  One  hundred  eight  abstracts  are  included.  A  majority 
are  in  English,  but  some  are  in  German  or  Dutch. 


5,619 

Van  Wulfften-Palthe,  P.  M.  1922  FUNCTION  OF  THE  DEEPER  SENSIBILITY  AND 
OF  THE  VESTIBULAR  ORGANS  IN  FLYING.  Acta  oto-laryng  4:415. 
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Varene,  P.  &  C.  Jacquemin  1961  DOES  AN  OBSTRUCTIVE  RESPIRATORY  SYNDROME 

- during  TRANSVERSE  ACCBLERATION^BaSTT - 

Rev.  Med.  Aero  (Paris)  2:51-54,  Dec.  1961  (Fr) 
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Varene,  P.  and  C.  Jacsuenin  1961  BRONCHIAL  RESISTANCE  DURING  TRANSVERSE 
ACCELERATTONS 

In  C.  R.  Acad.  Set,  (Parlt)  252:3652-3654,  Juna  5,  1961  (Franca) 
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Vary,  V.  V.  Oct.  1958  UNITED  STATES  AIR  FORCE  DEVELOPMENT  OF  AIRCRAFT 
ARRESTING  GEAR.  ASTU  AD  227  468.  (Presented  at  the  Thirteenth 
Meeting  of  the  Flight  Teat  Panel,  held  from  21st  to  25th  Oct,  1958, 
in  Copenhagen,  Demark) 

SUMMARY:  For  many  years  Navy  airplanes  have  required  arresting  gear 
and  catapults  for  carrier  operation.  This  has  meant  a  considerable 
weight  penalty  to  the  airplane  structure,  which  has  had  to  be  designed 
to  withst^d^horizontal  arresting  accelerations  up  to  6  g  and  also 
large  vertical  accelerations  due  to  the  relatively  high  vertical  speed 
of  contact  with  the  deck.  A  relatively  low  stalling  8peed--to  keep 
within  required  launching  and  arresting  energle8-->has  been  another  pen¬ 
alty.  Land  based  Air  Force  airplanes  have,  until  recently,  gone  in  for 
longer  runways  and , consequently ,  can  operate  at  greater  loads  and 
speeds.  This  makes  the  design  of  arresting  gear  for  Air  Force  Airplanes 
much  more  difficult  than  for  the  short-stroke,  high-g  Navy  airplane. 

This  report  describes  the  United  States  Air  Force  Arresting  Gear  Program 
and  discusses  various  devices  by  which  engagement  can  be  effected  and 
the  airplane  successfully  arrested.  At  the  present  tlsie,  emergency 
arrestment  only  is  the  USAF  goal,  but  the  future  for  normal  routine  operat¬ 
ional  arrestment  is  also  discussed. 
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Vasllevskii,  V.  6  Yu.  Fedotov  1963  MEDICINE  AND  THE  COSMOS 
(Joint  Publications  Research  Service,  Washington,  D.C.) 

Trans,  of  Molodol  Kdmmunist  (USSR)  20(12):45“50,  >1962. 

>  April  1963.  ASTIA  AD  408  243 
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Vasll'yev,  G.  1959  KABINA  KOSMICHESKEY  RAKETY  (Cabin  of  a  Space  Rocket) 
Sovet.  Aviat .  (USSR)  p.  4,  12  Sept.  1959. 

(Air  Technical  Intelligence  Ctr. ,  Wrlght-Patterson  AFB ,  Ohio) 

Rept.  No.  ATIC- 1256225,  22  Oct.  1959.  , 


ABSTRACT:  The  use  of  Tsiolkevskii 's  chamber,  filled  with  water,  in  place  of 
the  usual  cabin  by  oilots  of  fighte'  planes  and  by  astronauts  is  suggested  by 
the  author  as  a  means  for  counteracting  the  effects  of  great  g-force  exerted 
on  the  human  body  during  certain  maneuvers. 
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Vaughan,  V.L. ,  Jr.  1959  WATER-LANDING  IMPACT  ACCELERATIONS  FOR  THREE 

MOI^LS  OF  REENTRY  CAPSULES.  (Langley  Research  Center,  Langley  Field,  Va.l 
NASA  TN  D-145,  ASTIA  AD  227296 


ABSTRACT:  Three  conical  models  were  tested  to  determine  the  rigid-body  impact 
accelerations  for  nominal  flightpaths  angles  of  90*  and  65*,  a  range  of  contact 
attitudes  of  -30*  to  30*,  and  a  range  of  full-scale  vertical  contact  velocity 
^5  feet  per  second.  Accelerations  of  the  models  at  impact  were 
measured  along  the  X  (roll)  and  B  (Yaw)  axes. 
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Vaughan,  Victor  L. ,  Jr.  1961  LANDING  CHARACTERISTICS  AW  PimATION  proppr- 
TIES  OF  A  REENTRY  CAPSULE.  NASA  TN  D-653  ASTIA  AD  251  188 

ABSTRACT:  An  investigation  has  been  conducted  to  determine  the  rigid-body  impact 
accelerations  of  a  reentry  capsule  during  simulated  parachute-supported  landings 
on  sand  and  on  water.  Tests  were  also  made  to  determine  the  flotation  properties 
of  the  capsule.  Two  1/6-scale  dynamically  similar  models,  one  a  landing  impact 
model  and  one  a  flotation  model,  were  used  in  the  investigation.  Tests  were  made 
at  a  variety  of  flight  paths  to  simulate  the  effect  of  surface  winds  that  might 
act  on  the  capsule  during  parachute  letdown.  A  range  of  contact  attitudes  was 
investigated  to  simulate  the  attitude  the  capsule  might  have  upon  contact  as  a 
result  of  the  capsule  swinging  under  the  parachute.  Landing  impact  accelerations 
were  measured  along  the  X-axis  (roll)  and  Z-axis  (yaw)  by  accelerometers  located 
at  the  center  of  gravity  of  the  models.  The  maximum  accelerations  along  the  X- 
ifxis  measured  at  the  center  of  gravity  were  about  74g  for  sand  landings  and  about 
33g  for  water  landings.  The  maximum  onset  rates  of  acceleration,  also  along  the 
X-axis,  were  about  25,000g  per  second  for  sand  landings  and  about  12,800g  per 
second  for  water  landings.  Accelerations  2.05  feet  in  front  and  in  back  of  the 
center  of  gravity  for  water  landings  varied  as  much  as  +^5  percent  from  those 
Z-axis  were  about  25g  for  sand  landings  and  about  9g  for”  water  landings.  -’'e 
The  capsule  with  a  dry  interior  was  stable  with  center-of-gravity  locations  at 
1.21  feet  and  1.08  feet  measured  above  the  maximum  diameter  of  the  capsule. 

The  capsule  was  unstable  with  a  centex-of-gravity  location  at  1.33  feet  and  would 
turn  over  on  its  side.  The  weight  of  a  man  and  his  survival  equipment  intthe 
canister  caused  the  capsule  to  turn  over  on  its  side  for  all  center-of-gravity 
conditions  tested. 
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Velasco  do  Pando,  M.  1959  ARTIFICIAL  SATELLITES  AND  INTERPLANETARY 

TRAVEL:  PHYSIOLOGICAL  EFFECTS  OF  CHANGE  IN  GRAVITY. 

A.M.A.  Proceedings .  April  1959. 


ABSTRACT:  This  is  the  corrected  and  extended  version  of  part  of  an  analyti¬ 
cal  study  (Sec.  13)  on  the  launching  of  space  rockets,  vihich  was  published 
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In  •  previous  issue  of  the  same  Journal  (52(1): 11>61,  1958.  An  attempt  is 
made  of  correlating  mathematically  basic  physiological  and  physical  parameters 
If  J  represents  the  effects  of  gravity  experienced  by  a  space  traveler  within 
the  space  vehicle  ("sensible  gravity"),  the  following  formula  applies: 

dtl  (»fy)« 

in  which  y  is  the  altitude,  t  the  time,  g  the  gravitational  acceleration  on 
the  surface  of  the  earth,  and  a  the  terrestrial  radius.  In  this  formula  the 
expression  d>y  represents  the  effective  vertical  acceleration  and  ga*  2  the 
dtl  a+y 

effects  of  terrestrial  acceleration  at  the  altitude  y.  The  validity  of 
the  formula  is  tested  for  the  following  conditions:  (1)  the  vehicle  rests 
on  the  terrestrial  surface;  (2)  the  vehicle  travels  unaccelerated  at  a 
given  altitude  (this,  being  the  case  when  the  upward  acceleration  equals 
the  weight  of  the  vehicle)  ;  (3)  the  vehicle  travels  at  a  given  altitude 
and  at  a  given  acceleration  and  (4)  the  vehicle  travels  through  outer  space 
with  the  rocket  motor  shut  off  (the  occupants  are  in  a  state  of  weightless¬ 
ness).  In  conclusion,  the  author  derives  optimal  values  for  escape  velocity 
and  trajectory  of  the  hypothetical  space  ship. 


•5,628 

Venson,  V.G.,  E.L.  Beckman;  K.R.  Cobum  &  R.M.  Chambers  1961  EFFECTS  OF 
WEIGHTLESSNESS  AS  SIMIHATED  BY  TOTAL  BODY  IMMERSION  UPON  HUMAN  RESPONSE 
TO  POSITIVE  ACCELQIATION.  (Naval  Air  Development  Center,  Aviation  Medical 
Acceleration  Lab.,  Johnsville,  Pa.)  Rept.  No.  NADC-MA-6132 ,  June  26,. 1961, 
ASTIA  AD  212  329.  See  Also  Aerospace  Med. .  33(2)  :  198-203 ,  Feb.  1%2. 

ABSTRACT:  Using  underwater  breathing  equipment,  twelve  members  of  the  Under- 
vater  Demolition  Team  No.  21  were  completely  immersed  in  water  for  eighteen 
hours.  The  subjects  had  no  ill  effects  as  a  result  of  the  immersion.  Following 
imnersion,  their  responses  to  positive  acceleration  were  determined  by  observing 
the  G  level  at  which  the  limitation  of  ocular  motility  under  acceleration  (LOMA) 
occurred.  This  G  level  is  approximately  the  same  as  when  greyout  occurs  when 
subjects  are  exposed  to  positive  acceleration.  A  small  but  significant  decrease 
in  the  G  level  at  which  L(»1A  occurred  was  found  following  the  period  of  iamieraion 
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Verliac,  F.A.  1940  CONNAISSANCES  ACTUELLES  SUR  L’ INFLUENCE  DES  ACCELERATIONS 
EN  AVION  SUR  L  ORGANISME  (Actual  Understanding  on  the  Influence  of 
Aircraft  Acceleration  on  the  Body) 

(These  de  Paris:  Le  Francois  1940  52  p.) 
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Vlgness,  I.  1961  NAVY  HIGH-DIP  ACT  SHOCK  MACHINES  FOR  LIGHTWEIGHT 

AND  MEDIUMWEIOIT  EQUIPMENT  (Naval  Research  Laboratory)  Report.  5618. 
June  1,  1961. 

Descriptions  are  given  of  the  Navy  HI  shock  machines  for  lightweight 
and  mediumweight  equipment.  Shock  motions  are  given  for  standard 
loading  conditions.  These  are  illustrated  by  acceleration-, 
velocityr  and  displacement -time  relations.  Maximum  values  of 
velocities  and  displacements,  and  of  accelerations  passed  by  various 
low-mass  filters,  are  presented.  Shock  spectra  are  presented  for 
selected  conditions.  Equivalent  displacement-  and  velocity-shock, 
together  with  maxiisum  values  of  acceleration,  can  be  established 
for  their  respective  effective . frequency  ranges  from  observations  of 
the  shock  spectra. 
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Villela,  AJk,,  V.  Lins,  Jr.  &  A.  Lobao  1950  ACCELERATION  AND  VENOUS  SYSTEM: 
NEW  OCCUPATIONAL  DISEASE 

Arcuivos  Brasilelros  de  Cardiologia  (Sao  Paulo)  3;  295-312. 
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Villetorte,  P.  1961  SUMMARY  OF  DISCUSSION;  IN  THE  CHAIR;  MR.  P.  VILLETORTE 
International  Road  Safety  and  Traffic  Review  9;  50 
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Vinacke,,  W.  E.  1946  THE  CONCEPT  OF  AVIATOR'S  "VERTIGO". 

(Naval  School,  of  Aviation  Medicine,  Pensacola,  Fla.)  Pro j  .  MROOS .13-6001 .1 . 
7.,  8  May  1946 


ABSTRACT:  Research  in  an  effort  to  clarify  the  kinds  of  disorientation  character¬ 
istic  of  flying  under  various  conditions,  and  to  elucidate  the  effects  of  disor¬ 
ientation  upon  the  pilot,  and  to  clarify  a  term  employed  by  pilots  to  describe 
these  reactions. 
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Vinacke,  W.  E.  1946  "VERTIGO"  AS  EXPERIENCED  BY  NAVAL  AVIATORS. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  ProJ .  MROOS. 13-6001 
1.12.,  3  July  1946 
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Vlnacke,  W.E.  1946  TYPES  OF  ILLOSIONS  EXPERIENCED  BY  AIRCRAFT  PILOTS  Antr. 
Ptychologiat  1:282  — 
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Vlnacke,  W.  E.  1946  PREDICTING  THE  SUSCEPTIBILITY  OF  AVIATORS  TO  "VERTIGO**. 
(Naval  School  of  Aviation  Medicine,  Penaacola,  Fla.)  ProJ  .  MR005. 13-6001. 
1.10.,  21  June  1946 
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Vlnacke,  W.  E.  1947  ILLUSIONS  EXPERIENCED  BY  AIRCRAFT  PILOTS  WHILE  FLYING. 

I-  IJed.  18(4): 303-325. 

SL.£l\.^Y  &  CONCLUSIONS:  From  case  material  on  sixty-seven  pilots,  interviewed  on 
the  subject  of  "vertigo",  seventy-seven  Instances  of  sensory  Illusions  were 
selected  by  the  author.  An  attempt  was  made  to  include  all  the  different  illu¬ 
sory  phenomena  reported  by  the  pilots,  where  Illusion  is  defined  as  a  •*mistaken 
perception."  Five  psychologists  were  asked  to  classify  the  seventy-seven  items 
Into  meaningful  categories.  Agreement  among  the  five  classifiers  was  ascertained 
and  names  assigned  to  the  general  types  of  illusions  represented  by  the  items. 

Each  of  these  is  discussed  in  terms  of  the  probable  etiology  Involved  and  the 
effect  of  the  Illusion  on  the  behavior  of  the  pilot.  The  Illusions  reported  in 
the  study  are  of  five  general  types  which,  in  practice,  are  not  always  separable; 
namely,  visual,  non-visual,  conflicting  sensory  cues,  dlssoclatlonal  or  recog- 
nltional,  and  emotional.  Visual  Illusions  Include  confusion  of  lights,  splitting 
of  lights  (diplopia),  autokinesis,  depth  perception,  relative  motion,  and  per¬ 
spective  illusions.  There  is  also  evidence  that  visual  hallucinations  occasion¬ 
ally  occur.  Non-visual  Illusions  include  failure  to  perceive  rotation  itself,  or 
the  after-effects  of  rotation,  or  both,  false  sensations,  after-effects  of  rota¬ 
tion,  and  correct  perception  with  wrong  reference  point.  There  may  also  occaslon*- 
ally  be  non-visual  hallucinations.  Illusions  resulting  from  conflicting  sensory 
rues  msv. occur  In  the  visual  field.  In  the  non-vlsual  field,  or  In  combinations 
of  the  two.  Dlssoclatlonal  or  recognltlonal  Illusions  Include  phenomena  of  iamais  vu' 
d6j.i  loss  of  sense  of  direction,  and  loss  of  the  sense  of  time.  General'li^^oi^Il 
disturbance  is  non-specific  and  results  In  generalized  disorientation,  including  per¬ 
ceptual,  rather  than  in  specific  illusions  occurring  In  flight  affords  insight  into 

Adlus^me^t^rthe^U^hr  r*  aviator  to  that  eLlronment. 

Adjustment  to  the  flight  environment  has  two  aspects,  erroneous  response  to  environ¬ 
mental  cues  (such  as  l,.luslons),  and  the  psychological,  or  emotional  and  cognitive 
state  of  the  aviator.  a 
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Violette,  F.,  R.  Senrla 
PROLONGED  ACCELE: 
FAIBLE  VALEUR  ET 
Physiol.  (Paris; 


&  A.  Loubiere  1959  EFFECTS  OF  WEAK  AND 
-T0:JS  ON  DOG  KIDNEYS  (EFFETS  DES  ACCEiIrATIO 
OUREE  PROIXINGEE  SUR  LE  REIN  DU  CHIEN)  J. 
i (3) :575-576,  May-June  1959.  "* 
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VioUtte.  Francois  1961  CENTRIFUGES  IN  FRANCE:  PAST  AND  PRESENT  RESULTS. 
ACCELERATION  RESEARCH  PROGRAM  IN  FRANCE.  (Paper,  Panel  on  Acceleration 
Stress  of  the  Armed  Forces-NRC  Conmittee  on  Bio-Astronautics,  6-11  March 
1961,  NASA  Ames  Research  Ctr.,  Moffett  Field,  Calif.) 
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Violette,  F.  1961  FRENCH  OBSERVATIONS  AND  RESEARCHES  CONCERNING  IMPACT  OF 
CRASHES.  (  Presented  at  Impact  Acceleration  Symposium,  Brooks  AFB, 

,  27-30,  1961) 

ABSTRACT:  Observations  and  research  results  of  the  French  Air  Force  Medical  Corps 
on  impact  and  crash  include  the  following:  (1)  For  wounded  patients  that  are 
carried  with  feet  forward  on  longitudinally  set  stretchers,  two  straps  are 
sufficient  --  one  on  the  base  of  the  thorax,  the  other  on  the  middle  of  the 
thighs.  These  straps,  usually  moderately  tightened,  must  be  sufficiently 
tightened  in  case  of  crash  to  prevent  any  slipping  of  the  wounded  on  the  stretcher. 
The  restraint  may  be  comfortized:  (a)  with  stoppers  placed  on  the  arms  of  the 
stretchers,  and  (b)  by  broadening  the  straps  (three  inches  or  7.5  cm).  A 
release-pin  system  is  recommended  for  quick  strap  release.  (2)  The  telescopic 
ejection  seat  is  superior  to  the  ejection  seats  with  solid  axis  guns.  Also,  the 
breaking-joint  of  the  spine  was  about  the  seventh  thoracic  vertebra.  In  addition, 
a  helmet  chinstrap,  in  high-speed  ejection  is  both  useless  and  dangerous.  (3)  In 
the  emergency  ditching  of  a  helicopter,  the  impact  shock  on  the  cabin  floor  was 
not  felt  by  the  standing  crew  members;  nevertheless,  the  pilot  and  copilot  both 
received  spinal  fracture's  although  well  strapped.  In  such  accidents  the  impact 
deceleration  may  be  transmitted  without  softening  from  the  floor  to  the  seat  and 
to  the  strapped  subject. 
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Violette,  F.  1962  FRENCH  OBSERVATIONS  AND  RESEARCHES  CONCERNING  IMPACT  AND 
CRASH 

(In:  Impact  Acceleration  Stress:  Proceedings  of  •  Symposium  With  a  Comprehensiv . 
Chronological  Bibliography.  National  Ac  demy  of  Sciences,  National  Research 
Coun<-:‘  ,  Publication  No.  977,  pp.  35-38) 

ABSTRACT:  Few  researches  have  been  accomplished  in  France  concerning  crash  and 
impact  problems  because  of  the  lack  of  finances  to  purchase  the  needed  equipment. 
Private  societies  manufacturing  cars  and  planes  have  also  been  kept  back  because 
of  the  prices  of  the  devices,  and  until  now  just  followed  the  progress  of  the 
researches  completed  in  other  countries,  mostly  in  the  United  States. 

French  current  medical  literature  concerning  impact  consists  of  general 
reviews  and  does  not  bring  forth  any  new  facts. 

Problems  concerning  crash  and  impact  have  therefore  been  raised  at  the 
French  air  Medical  Corps  which  tried  to  give  them  a  solution.  (1)  The  problem 
of  contention  of  transported  wounded  personnel  in  the  crash.  (")  The  problem  of 
choice  between  ejection  seat  with  full  ^un  and  with  telescopic  gun.  (3)  Casualties 
of  the  flying  Personnel  occurred  during  emergency  crash  or  ditching  of  helicopter 
and  contributed  in  putting  forth  a  particular  traumatology. 


Viteles  M.  S.,  &  0.  Backstrom,  Jr.  1943  AN  ANALYSIS  OF  GRAPHIC  RECORDS  OF 

PILOT  PERFORMANCE  OBTAINED  BY  MEANS  OF  THE  R-S  RIDE  RECORDER.  (CAA  Dlvition 
^  of  Research,  Washington;  D.  C.)  Rept.  No.  23;  Nov,  1943 

ABSTRACT:  R-S  ride  recorder  records  movement  of  aircraft  in  3  dimensions. 

Useful  for  mapping,  "g"  patterns  of  aerial  maneuvers. 
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Vladimirov,  C.  E.  N.  S.  Sedlna  et.  al.  1959  RESEARCH  ON  NEUROPHYSIOLOCY 
AT  THE  MILITARY  MEDICAL  ACADEMY  IMENI  S.  M".  KIROV 
(Trans .  of  Tezisy  Dokladov  Nauchnoy  Sesii,  Voycnno-Meditsinskaya 
Ordena  Lenina  Akademiya  imeni  S .  M.  Kirova  (These  of  Reports  of  the 
Scientific  Session  of  the  Miltary -Med leal  Order  of  Lenin  Academu, 
imeni  S.  M.  Kirov)  Leningrad,  P.  6-8,  31-32,  35-37,  46-48,  and  54-55, 
Oct.  29-Nov.  2,  1956. 

(Library  of  Congress,  Washington,  D.C.)  59-13369 
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Vloynkin,  Yu.  M, ,  V.I.  Yazdovskiy  et  al.  1962  THE  FIRST  MANNED  SPACE  FLIGHTS 
(Pervyye  Kosmlcheskiye  Polety  Cheloveka) 

Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wr ight-Pattersen  AFB,  Ohio 
Trans,  No.  FTD-TT-62-1619  Dec.  7,  1962  ASTIA  AD  294  537 
Original  Source:  Medlko-Blologicheskiye  Issledovaniya  (Moskva) 

ABSTRACT:  Contents  include  material  on  the  following  , subjects: 

Training  cosmonauts  in  controlling  the  ship 
Life  Support  in  space  flight 

Microclimatic  conditions  in  a  spaceship  cabin 
Food  and  water  supply 
Life  support  and  recovery  systems 
Radiation  protection 

The  biological  effect  of  cosmic  radiation  in  spaceships 
Measures  providing  radiation  safety  on  the  flights  of  Gagarin  and  Titov 
The  protective  properties  of  space  suits 
Emergency  supply  pack  of  the  cosmonaut 
Systems  for  landing  the  cosmonaut 

Familiarization-training  flights  on  aircraft  under  weightlessness  conditions 
Psychological  investigations 

Organization  and  mothod  of  carrying  out  physical  training  exercises 
Results  of  the  medical  examination  of  the  astronauts 

Methods  of  physiological  investigations  and  medical  monitoring  during  spaceflight 
The  physiological  reactions  of  the  astronauts  in  flight 
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Voas,  R.B.  1961  PROJECT  MERCURY  ASTRONAUT  TRAINING  PROGRAM 

In;  The  Training  of  Astronauts  (National  Academy  of  Sciences,  National  Research 
Council)  Publication  No.  873,  Pp.  22-40 

ABSTRACT ;  A  general  over-all  outline  of  the  training  program  is  given,  A 
brief  discussion  is  presented  of  the  astronaut  selectiop  program  and  basic 
considerations  for  the  training  program.  Training  in  vehicle  operation  includes 
lectures,  field  trips,  and  study  programs  of  the  various  capsule  systems. 

Simulators  for  training  in  attitude  control  during  orbit  and  retrofire,  navigation, 
control  of  tumbling,  environmental  control  of  the  cabin,  and  management  of 
procedures  are  discussed.  Training  in  various  scientific  disciplines  is  des¬ 
cribed  along  with  the  various  lecture  courses  that  each  astronaut  takes.  Space 
flight  conditions  such  as  disorientation,  weightlessness,  reduced  pressure, 
etc.,  are  described  and  simulated  for  the  astronauts.  A  physical  fitness  program 
for  the  trainees  is  discussed  pertaining  to  weight  control,  breathing  control, 
and  general  physical  conditioning.  Countdown  procedures  and  ground  comnmnicatlona 
are  recovery-survival  methods  are  part  of  ground  activity  training.  Maintenance 
of  flight  skills  as  a  method  to  maintain  vigilant  decision  making  is  accomplished 
by  regular  flights  in  high-performance  jet  aircraft.  The  significance  of  this 
program  on  future  space  flight  is  discussed.  (J.  Aerospace  Med.  33(11):  1403, 

Nov.  1962) 
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Voas,  R.  B.  1961  PROJECT  MERCURY;  ASTRONAUT  TRAINING  PROGRAM. 

PHYSCOPHYSIOLOGICAL  (Sic)  ASPECTS  OF  SPACE  FLIGHT.  (Columbia  Univ. 
Press)  Pp.  96-116.  Jan.  1961. 
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Voas,  R.B.  1963  TRAINING  HAN  FOR  SPACE 

Paper:  Lectures  in  Aerospace  Medicine,  School  of  Aviation  Medicine,  Brooks  AFB, 
Texas,  4-8  February  1963 
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Vogel,  P.  1931  tfBER  DIE  BFDINGUNGEN  DES  OPTOKINETISCHEN  SCHWINDELS  (Concerning 
the  Condition  of  tLe  Optical  Illusion) 

Pfliig.  Arch,  ges .  Physiol.  (Berlin)  228;  510 
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Vokhmyanin,  P.  1936  RESULTS  OF  MEDICAL  OBSERVATION  OF  A  GROUP  OF  HIGH  SPEED 
FLYERS 

Voenno-aanitarnoe  delo  (Moscow)  11;  19-22 
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Volltnecke,  A.  R.  1961  PROPOSAL  FOR  STUDY  OP  A  DYNAMIC  TESTING  DEVICE  FOR  AIR¬ 
CRAFT  AND  COMPONENTS  (General  Dynamics  Corp.,  Convair  Division,  San  Diego, 
Calif.)  Rept.  No.  ZS-308;  ASTIA  AD-259  117;  20  June  1961 

ABSTRACT:  General  Dynamics /Convair  has,  in  the  development  of  commercial  air¬ 
craft,  been  actively  engaged  in  a  program  of  delethalization  of  cabins  and  seats 
under  simulated  crash  conditions.  Experience  Includes  design  and  use  of  such 
energy  devices  as  HYGE,  rocket  sleds,  pendulum  swings,  electro-hydraulic  ^nd 
electropneumatic  servo  systems.  Data  systems  associated  with  these  test  programs 
have  also  been  designed,  manufactured,  installed  and  serviced  by  General  Dynamics/ 
Convair  personnel .  The  proposal  presented  in  this  report  defines  system  concepts 
based  upon  actual  test  experience.  Emphasis  is  placed  upon  reliability  and 
repeatability  of  testing  to  kno%m  input  values  of  acceleration  or  deceleration. 
Practical  engineering  principles  of  size  limitations,  initial  system  cost,  cost 
per  test  'shot',  time  between  consecutive  'shots*',  and  ease  of  test  parameter 
change  are  the  basis  for  system  concept  choices. 

A  preliminary  study  by  General  Dynamics /Convair  indicates  that  inherent  advantages 
exist  within' two  different  and  separate  test  concepts.  The  first  is  that  of  pro¬ 
gramming  the  specimen  acceleration  ftom  rest-to-velocity;  the  second  is  to 
decelerate  the  moving  specimen  from  velocity-to-rest .  The  g-forces  that  occur 
through  either  acceleration  or  deceleration  are  Identical,  so  far  as  the  speci¬ 
men  or  its  mere  image  is  concerned.  Any  damage  that  takes  place  is  the  result 
of  g-forccs.  If  the  forces  are  applied  in  a  piirticular  pattern,  reach  a 
particular  magnitude,  and  extend  through  a  particular  time  duration,  it  makes 
no  difference  whether  they  are  created  by  an  acceleration  or  a  deceleration  of 
the  object  under  test,  as  long  as  the  object  is  orientated  correctly  on  the 
test  machine.  The  test  facility,  therefore,  in  both  cases  %K}uld  consist  of  an 
accelerator,  a  track-guided  test  vehicle  (with  a  specimen  receiver  capable  of 
acceleration  in  three  coordinate  directions),  a  decelerator  and  a  data  acquisi¬ 
tion  station. 

General  Dynamics /Convair  proposes  that  the  t%K>  test  concepts  as  defined  within 
this  report  be  given  consideration  with  choice  of  final  system  to  be  based 
upon  thorough  engineering  evaluation. 

(AUTHOR) 
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Volynkin,  Yu.  M. ,  V.I.  Yazdovskiy  et  al  1962  THE  FIRST  MANNED  SPACE  FLIGHTS 
(Translation  Services  Branch,  Foreign  Technology  Division,  Wright-Patterson 
AFB,  Ohio)  FTD-TT-62-1619/1+2  7  Dec.  1962  ASTIA  AD  294  537 

ABSTRACT:  The  radiation  situation  during  Yu.  A.  Gagarin's  and  G.S.  Titov's 
flights  was  favorable.  The  biotelemetric  equipment  installed  on  the  space  ships, 
operated  reliably  and  secured  registration  of  all  physiological  indices  specified 
by  the  program.  The  increase  in  frequency  of  the  pulse  in  the  pre-launching 
period  and  in  a  portion  of  entry,  connected  with  the  inevitable  emotional  strain 
and  acceleration  and  deceleration  forces,  was  not  accompanied  by  changes  in  the 
electrocardiogram  and  kinetocardiogram,  going  out  the  frame  of  the  sinus  tachycar¬ 
dia,  The  astronauts  did  not  experience  difficulties  in  eating  and  drinking.  It 
was  established  that  under  conditions  of  weightlessness,  the  usual  daily  rhythm 
of  sleep  and  wakefulness  is  not  disturbed.  Urination  under  conditions  of 
weightlessness  was  done  without  difficulty.  Dizziness,  perspiration  during 
weightlessness,  were  provoked  by  sharp  movements  of  the  head  and  observations 
of  the  moving  surface  of  the  earth  in  the  illuminator. 

/ 
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Volynkin,  Yu.  M.  et  al  1962  THE  FIRST  MANNED  SPACE  FLIGHTS 

Trans,  of  mono.  Perwe  Kosmlcheakle  Poletv  Cheloveka.  Moscow,  1962. 
(Office  of  Technical  Services,  Washington,  D.C.) 

Dec.  7,  1972  63-15572 


CONTENTS: 

General  problems  of  flight 

The  space  shlp/Vostok"  as  an  object  of  control 
Teaching  (and  training)  cosmonauts  In  controlling  the 
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von  Beckh,  H.J.A.  1955  VELOCIDAO,  ACCERACION,  GRAVITACION. 
Rlv.  nac.  aeronaut.  Sept.  1955. 
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von  Beckh,  H.  J.  1958  PHYSIOLOGY  OF  LAUNCHING  AND  RE-ENTRY  STRESS  IN  RODENTS. 
(Air  Force  Missile  Development  Center,  Holloman  AFB,  N.  Mex.)  AFMDC  TN  58-11 
ASTIA  AD  154  105,  Aug.  1958. 

Sunmary:  Centrifuge  runs  with  rodents,  by  several  investigators  are  reviewed. 

It  is  concluded  that  accelerative  forces  per  se  would  not  endanger  these  an¬ 
imals  in  bio-satellite  experiments.  However,  environmental  stresses  and  the 
absence  of  gravity  could  lower  their  resistance,  and  therefore,  a  reliable 
G-protection  for  the  animal  is  proposed.  (Author) 
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von  Beckh,  H.J.  1958  FLIGHT  EXPERIMENTS  ABOUT  HUMAN  REACTIONS  TO 
accelerations  which  are  FOLLOWED  OR  PRECEDED  BY  THE  WEIGHTLESS  STATE . 
(Air  Force  Missile  Development  Center,  Holloman  AFB,  New  Mexico) 
Report  No.  TN  58-15,  Dec.  1958.  ASTIA  AD  154  108. 


ABSTRACT:  Flight  experiments  which  simulated  Pre -weightlessness  and  Post- 
weightlessness  acceleration  were  conducted  in  jet  aircraft.  It  was  shown 
that  alternations  of  acceleration  and  the  weightless  state  decrease  the 
acceleration  tolerance  of  the  subject  and  the  efficiency  of  the  physiologi¬ 
cal  recovery  mechanisms.  The  implications  for  planning  of  manned  space 
flight  are:  (1)  thrust  values  and  re-entry  profiles  must  take  the  lower 
accelefatibn^toTerahce  into  conslderarlon7~  and  (2)  adequate  G-  protection 
must  be  designed  for  the  pilot,  to  prevent  dangerous  effects  of  unavoidable 
high  accelerations.  (Author). 


-  1,665  - 


5,656 

von  Beckh,  H.J.  1958  FLIGHT  EXPERIMENTS  ABOUT  HUMAN  REACTIONS  TO 

ACCELERATIONS  WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  WEIGHTLESSNESS. 

(Ninth  International  Aatronautical  Cdngreaa,  Amaterdam,  25-30  Aug.  1958) 
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von  Beckh  H.J.  1958  MULTI-DIRECTIONAL  G-FROTECTION  IN  SPACE  FLIGHT  AND  ESC 
Paper,  Second  Europena  Congress  of  Aviation  Medicine,  Stockholm,  September, 
16-19,  1957 

See  also:  J_;__Av_iajt_;_jJed_j_  29(5):  335-341,  1958 


ABSTRACT:  It  is  known  that  maximum  human  tolerance  to  G-loads  is  obtained  if 

the  accelerations  are  acting  at  right  angles  to  the  long  axis  of  the  body 
This  report  describes  a  device,  termed  the  "anti-G  capsule  ,  which  is  pivoted 
about  the  lateral  axis  of  the  craft  and  automatically  assumes  a  position,  sue 
that  the  resultant  of  all  acting  accelerations  is  perpendicular  to  the 
head  line  of  the  subject.  The  ejection  and  stabilization  mechanism  of  this 
capsule  would  also  afford  an  analogous  G  protection  during  and  after  escape 
from  a  disabled  aircraft  or  space  vehicle  within  the  lower  layers  of  the  , 
atmosphere. 
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von  Beckh,  H.  J.  1958  MULTI -DIRECTIONAL  G  PROTECTION  IN  SPACE  FLIGHT 
AND  DURING  ESCAPE.  A  THEORETICAL  APPROACH. 

J.  of  Aviation  Medicine  29(5) : 335-342,  May  1958 


ABSTRACT:  It  is  known  that  maximum  human  tolerance  to, G-loads  Is  obtained 

if  the  accelerations  are  acting  at  right  angles  to  the  long  axis  of  the 
body.  This  report  describes  a  device,  termed  the  "anti-G  capsule,  which 
is  pivoted  about  the  lateral  axis  of  the  craft  and  automatically  assumes 
a  position,  such  that  the  resultant  of  all  acting  accelerations,  is  perpend 
ular  to  the  heart-head  line  of  the  subject.  The  ejection  and  stabilization 
mechanism  of  this  capsule  would  also  afford  an  analogous  G  protection  during 
and  after  escape  from  a  disabled  aircraft  or  space  vehicle  within  the  lower 
layers  of  the  atmosphere. 
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von  Beckh,  H.  J.  1958  MULTIDIRECTIONAL  G-PROTECTION  IN  SPACE  VEHICLES. 
Ip  Hecht,  F.,  ed.,  Vlllth  International  Congress.  Barcelona.  1957 
(Vienna:  Springer,  1958)  pp .  37-46 
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von  Beckh,  H.J.  1958  MULTI-DIRECTIONAL  G-PROTECTION  IN  SPACE  VEHICLES 
J.  Brit.  Interplan.  Soc.  16(9);  525-533,  Sept. /Oct.  1958 


ABSTRACT:  In  this  paper  there  la  described  a  device  which  could  grant  this 
multidirectional  g-protectlon  by  automatic  positioning.  The  resultant  of  all 
acting  accelerations  would  be  presented  at  right  angles  to  the  head-heart  line 
of  the  operator.  This  device,  termed  the  "Anti-G  Capsule,"  would  at  the  same 
time  afford  an  analogous  g-protection  during  and  after  escape  from  a  disabled 
space  vehicle  within  the  lower  layers  of  the  atmosphere.  An  anti-g  capsule 
for  providing  multidirectional  protection  for  pilots  of  space  vehicles  during 
periods  of  acceleration,  by  automatic  positioning,  is  described  and  the  relevant 
literature  is  reviewed.  (Literatuuroverzlcht  (Over  Ruimtevaartgeneeskunke) 
(Space  Medicine  Bibliography)  (Technisch  Documentatie  en  Informatle  Centrum 
voor  de  Drijgsmacht,  den  Haag,  Netherlands)  Rept.  No.  TDCK-16903;  Feb.  1959; 
ASTIA  AO  22/  817) 
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von  Beckh,  H.J.  &  G.J.D.  Schock  1958  CENTRIFUGE  EXPERIMENTS  ON  HIGH-G  LOADS 
IN  MICE  AND  THEIR  POSSIBLE  ALLEVUTION  BY  MULTIDIRECTIONAL  ANTI-G  DEVICES 
Air  Force  Missile  Development  Ctr.,  Holloman  AI’B,  N.  Mex.  AFMDC  TN  58-10 
Aug.  1958  ASTIA  AD  154  104 


ABSTRACT:  Using  the  centrjfuge,  time- tolerance  limits  on  transversely  positioned 
mice  were  studied  and  the  results  compared  with  longitudinal  G-tolerance  values 
reported  by  ocher  authors.  The  possibilities  of  a  multidirectional  G-protection 
during  escape  trajectories  and  the  re-entry  phase  are  discussed.  (Author) 
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von  Beckh,  H.  J.  1958  HUMAN  REACTIONS  DURING  FLIGHT  TO  ACCELERATION 
PRECEDED  BY  OR  FOLLOWED  BY  WEIGHTLESSNESS. 

Air  Force  Missile  Development  Center,  Holloman  AFB,  New  Mexico 
AFMDC  IM-58-12  ASTIA  AD  154  108. 
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von  Beckh,  H.J.  1959  HUMAN  REACTIONS  DURING  FLIGHT  TO  ACCELERATION  PRECEDED 
BY  10R~ FOLLOWED  BY^IGHTLESSNESS  f 

Aerospace  Medicine  30(6):  391-409 

See  also:  AFMDC  TN  58-15  ASTIA  AD  154  108 
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von  Beckh,  J.H.  1959  FLIGHT  EXPERIMENTS  ABOUT  HUMAN  REACTIONS  TO  ACCELERATIONS 

WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  THE  WEIGHTLESS  STATE 
Aerospace  Medicine  30(6):  391-409,  June  1959 

ABSTRACT:  Alternation  of  weightlessness  and  acceleration  results  in  a  decrease 
of  acceleration  tolerance  and  of  the  efficiency  of  physiologic  recovery  mechan¬ 
isms.  This  indicates  that  acceleration  thresholds  of  reversible  and  irreversible 
injury  will  be  lower  in  space  flight  conditions  than  in  the  one  G  field  of  man's 
earthly  environment.  Defects  of  circulation,  muscular  effectiveness,  vision, 
and  of  conscious  judgment  will  occur  at  lower  acceleration  values  and  will 
probably  continue  for  longer  times  than  they  do  under  present  normal  flight 
conditions.  In  an  astronautical  venture  depending  upon  the  skill  of  a  human 
pil,ot,  a  blackout,  lapse  of  judgment  or  even  the  slightest  reduction  in  efficiency 
at  a  crucial  time,  could  undoubtedly  cause  the  failure  of  the  mission. 

The  implications  for  planning  of  manned  space  flight  are,  first,  that  thrust 
values  and  reentry  profiles  must  take  the  tower  acceleration  tolerance  into 
consideration  and  second,  that  adequate  G  protection  must  be  designed  for  the 
pilot  to  prevent  dangerous  effects  of  high  acceleration. 
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von  Beckh,  H.J.  1959  WEIGHTLESSNESS  AND  SPACE  FLIGHT 
Astronautics  4(2);26-27.  84-86.  Feb.  1959. 


ABSTRACT:  Deterioration  of  neuromuscular  coordination  and  disorientation 
are  considered  to  be  originated  by  the  weightless  state  per  se .  However, 
more  complex  problems  arise  during  extended  space  flights,  as  well  as  during 
alternate  acceleration  and  weightlessness,  such  as  occurs  during  the  ascent 
and  re-entry  of  space  vehicles.  Results  of  experiments  in  jet  aircraft  are 
cited  to  show  that  the  weightless  state  aggravates  other  physiological 
conditions,  which,  in  combination,  pose  serious  problems  to  man  in  space 
flight.  Subjects  reported  experiences  of  increased  susceptibility  to  or 
severity  of  acceleration  effects  when  they  entered  positive  G  states  inmed- 
iately  after  experiencing  weightlessness.  Subjects  who  normally  blacked 
out  at  5  G  could  tolerate  only  3.5  to  4  G  in  the  experiments.  In  the  opposite 
case,  when  acceleration  preceded  weightlessness,  physiological  recovery 
mechanisms  seemed  disturbed.  Blackout  lasted  longer,  and  more  severe  dis¬ 
comfort  and  chest  pains  were  reported.  Cinematographic  observations,  regis¬ 
trations  of  heart  rate,  electrocardiograms,  and  galvanic  skin  responses 
corroborated  the  subjective  reports.  It  is  suggested  that  extended  weight¬ 
lessness  may  lead  to  lessened  muscle  tone  and  strength,  as  well  as  to 
inconveniences  to  the  cardiovascular  system.  The  heart,  having  trans¬ 
ported  the  blood  without  the  force  of  gravity  during  the  weightless 
state,  would  need  a  certain  time  for  adaptation  after  re-entry  into 
the  gravity  field  of  the  earth  or  of  another  planet. 

(Aerospace  Medicine  30(6):456,  July  1959) 
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von  Beckh,  H.J.  1959  FLIGHT  EXPERIMENTS  ABOUT  HUMAN  REACTIONS  TO 

ACCELERATIONS  WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  WEIGHTLESSNESS. 

In:  International  Astronaut  teal  Congress.  Proceedings  of  the  IXth,  1958 
(Wien  t .  Springer  -  Verlag,  1958,  pp.  507-525) 


ABSTRACT:  Alteration  of  weightlessness  and  accelerations  results  in  a  decrease 
of  acceleration  tolerance  and  of  the  efficiency  of  physiologic  recovery 
mechanism.  The  implications  for  planning  manned  space  flight  are,  first,  that 
thrusit  values  and  re-entry  profiles  must  take  the  lower  acceleration  tolerance 
into  consideration,  and  second,  that  adequate  G  protection  must  be  designed 
for  the  pilot,  to  prevent  dangerous  effects  of  unavoidable  high  accelerations. 
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von  Beckh,  H.J.  I960  A  SUMMARY  OF  MOTION  SICKNESS  EXPERIENCES  IN  WEIGHTLESS 
FLIGHTS  CONDUCTED  BY  TliE  AEROMEDICAL  FIELD  LABORATORY 
(Paper,  Symposium  on  Motion  Sickness  in  Weightlessness  Rcse^irch,  March  1960, 
Wright-Patterson  AFB,  Ohio) 
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von  Bekesy,  G.  1939  UBER  DIE  VIBRATIONSEMPFINDUNG  (Concerning  the  Vibration 
Experience) 

Akustische  Zeitschrift  4:  316-334 
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von  Bekesy,  G.  1940  UBER  DIE  STARKE  DER  VIBRATIONSEMPFINDUNG  UND.IHRE  OBJEKTIVE 
MESSUNG  (Concerning  the  Strength  of  the  Vibration  Experience  and  Its 
Objective  Measurements) 

Akustische  Zeitschrift  5:  113-124 
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von  Bekesy,  G.  1959  NEURAL  FUNNELIKG  ALONG  THE  SKLN  AND  BETWEEN  THE  INNER 
AND  OUTER  HAIR  CELLS  OF  THE  COCHLEA.  Reprint  Journal  of  the  Acoustical 
Society  of  America  31 : 1236-1249 , -Sept .  r959r  ASTlA  AD-229  246 
See  also  (Psycho-Acoustic  Lab.,  Harvard  Univ.,  Cambridge,  Mass.)  Contract 
No.  186615;  ASTIA  AD-229  246;  1  June  1959. 

ABSTRACT:  An  attempt  has  been  made  to  show  that  (1)  the  rotating  tones  in  hear¬ 

ing,  (2)  the  rotating  vibrations  on  the  skin,  (3)  the  difference  limen  for  the 
smallest  perceptible  distance  on  the  skin,  and  (4)  Mach's  law  of  contrast  are  all 
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consequence  of  the  same  funneling  action  of  the  nervous  system.  In  many  situa¬ 
tions  the  role  of  the '  .funneling  action  can  be  better  understood  if  a  neural 
funneling  unit  is  proposed,  taking  into  account  that  a  local  stimulus  produces 
both  an  area  of  activity  and,  around  it,  an  area  of  decreased  sensitivity.  Since 
the  inner  and  outer  hair  cells  in  the  cochlea  show  a  difference  in  sensitivity, 
the  funneling  action  between  these  areas  of  different  sensitivity  has  been 
investigated.  It  has  been  found  that,  between  such. areas,  the  locus  of  the 
sensation  is  continuously  displaced  as  the  intensity  of  the  stimulus  is  increased. 
This  suggests  that  along  the  organ  of  Corti  there  is  a  longitudinal  displacement 
produced  by  variations  in  frequency,  and  a  radial  displacement  between  the  outer  ' 
and  inner  hair  cells  produced  by  variations  in  sound  pressure.  Thus  there  seems 
to  be  a  pitch-loudness  coordinate  system  in  the  ear.  The  cochlear  model  (J . 
Acoust.  Soc .  Am.  27:830-841,  1955)  with  nerve  supply  was  therefore  further 
develot>ed  into  a  cochlear  itodel  with  more  and  less  sensitive  nerve  supplies,  in 
order  to  represent  the  outer  and  inner  hair  cells  in  the  organ  of  Corti.  (AUTHOR) 
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von  Braun,  W.  1951  MULTI-STAGE  ROCKETS  AND  ARTIFICIAL  SATELLITES. 

In  Marbarger,  J.  P.,  ed..  Space  Medicine;  The  Human  Factor  in  Flights 
Beyond  the  Earth  (Urbana,  Ill.:  University  of  Illinois  Press,  1951)  pp.  14- 
30 
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von  Braun,  W.  1952  THE  RETURN  OF  A  WINGED  ROCKET  VEHICLE  FROM  A  SATELLITE 
ORBIT  TO  THE  EARTH  In  White,  C.  S.,  6  0.  0.  Benson,  Jr.,  eds . ,  Physics 
and  Medicine  of  the  Upper  Atmosphere.  A  Study  of  the  Aeropause  (Albuquer¬ 
que,  N.  Mex.:  Univ.  of  New  Mexico  Press,  1952)  pp.  432-440 


5,673 

Von  Braun,  Wemher,(ed.  John  P.  Marbarger)  1956  MULTI-STAGE  ROCKETS  AND 

ARTIFICIAL  SATELLITES  SPACE  MEDICINE  (Illinois:  University  of  Illinois 
Press,  1956) 
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von  Braun,  W.  1959  ADDRESS  TO  HIE  SOCIETY  OF  EXPERIMENTAL  TEST  PILOTS 
Society  of  Experimental  Test  Pilots  3(11):  Aug.  1959 

See  also  reprint  News  letter 
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Von  Braun,  W.  1961  PROPULSION  SYSTEUS  Lectures  ±n  Aerospace  Medicine 
Ife-gQ  JanuMTT  1961  (Conducted  at  the  School  of  Aviation  Medicine,  Brooks 
AFB,  Texas) 
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von  Buddenbrock,  W.  1958  THE  SENSES  (University  of  Michigan  Press,  Ann  Arbor, 
Michigan)  pp  136-152 
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von  Dirlngahofen,  THE  LIMITS  OP  CENTRIFUGAL  FORCE  WHICH  THE  PILOT 
CAN  WITHSTAND  IN  A  SITTING  POSITION  (DIE  ERTRAGLICHKEITSGRENZEN 
BEI  FLIEHKRAFTBELASTUNG  FUER  DEN  SITZENDEN  FLUGZEUGFUEHER)  ASTU 
ATI  76  179. 


5,678 

von  Diringshofen,  H.  1932  DIE  BEDEUTUNG  VON  HYDROSTATISCHEN  DRUCKUNTEBSCHIEDEN 
FUR  den  BLUTKREISLAUF  DES  MENSCHEN  BEI  EINWIRXUNG  HOHER  BESCHI.EUNIGUNGEN 
'  (The  Meaning  of  Hydrostatic  Pressure  Differences  for  the  Blood  Circulation 
of  Man,  Then  Effects  of  High  Accelerations) 

Zeitschrift  fur  Fiugtechnlk  und  Motorluftschiffahrt  (Munich;  Berlin)  23:  164-165 


5,679 

.  von  Diringshofen,  H.  &  B.  Belonoschkin  1932  EXFERIMENTELLE  UNTERSUCHUNGEN 
UBER  DEN  EINFLUSS  HOHER  BESCHLEUNIGUIIGEN  AUF  DEN  BLUTDRUCK  DES  MENSCHEN 
(Influence  of  Great  Acceleration  on  Blood  Pressure  of  Man  Particularly 
During  Aerial  Flights) 

Zeitschrift  fiir  Biologle  (Munich)  93:  79-92. 


5,680 

von  Diringshofen,  H.  1933  (JBER  DIE  WIRKUNG  VON  BESCHLEUNIGUNGEN  IM  FLUGE  AUF 
DES  MENSCHEN  (The  Effects  of  Accelerations  During  Flight  Upon  Man) 
Zeitschrift  fii'r  Flugtechnik  und  Motorluftschiffahrt  (Munich;  Berlin)  24:  589-592 
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von  Diringshofen,  H.  1933  BLUTDRUCK  UND  HOMOSTATIK  DES  KREISLAUFES  BEI 

BESCHLUNIGUNG  (Effect  of  Acceleration  on  Blood  Pressure  and  Hemostatics) 
Verb,  dtsch.  Ges.  Kreislauf forsch  (Dresden)  6;  146-153. 
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von  Diringshofen,  H.  1934  DIE  WIRKUNG  VON  GRADLINICEN  BESCHLEUNIGUNG 
UND  VON  ZENTRIFUGAIiCRAFTEN  AUF  DER  MEUSCHEN.  EXPERIMENTELLE 
UNTERSUCHUNGEN  UBER  DEN  EINFLUSS  HOHER  BESCHLEUNIGUNGEN  AUF  BLUT- 
DRUCK,  HERZSCHLAG,  UND  AIMUNG  DES  MENSCHEN  IN  MOTORFLUG.  (INFLUENCE 
OF  GREAT  ACCELERATION  OF  SPEED  ON  BLOOD  PRESSURE,  HEART  RATE  AND 
RESPIRATION  DURING  FLYING.)  Zeltcchrift  fur  Biolosle  (munchen) 
95:551-566 

See  ^Iso  ebetrect:  J.  Avia.  Med.  7:50-51,  1936. 
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von  Diringshofen,  H.  1934  EFFECT  OF  SPEED  AND  CENTRIFUGAL  AT  FORCE  ON 
HUMAN  BEINGS.  II.  Experimental  studies  on  the  effect  of  high 
speed  on  the  blood  pressure,  pulse  and  respiration  of  aviators. 
Zeitschr.  f.  Biol..  95:551-566,  1934. 


ABSTRACT:  Physiologic  test  flights  as  well  as  observations  of  hemostatic 
and  hemodynamic  conditions  have  demonstrated  that  a  further  investigation 
of  the  effect  of  speed  upon  the  circulation  will  require  continuous 
blood  pressure  determination  during  flight  with  simultaneous  registration 
of  pulse  and  respiratory  frequency  as  well  as  type  of  respiration, 
recorded  synchronously  with  the  speed  and  altitude 

levels,  at  a  centrifugal  force  corresponding  to  4  times  the  gravity  or 
4  g.  The  portable  electrocardiograph  of  the  Siemens  Reiniger  firm  was 
used.  This  instrument  permits  of  a  continuous  five  minute  registration. 

An  electric  stop  clock  device  was  added  to  indicate  10  second  intervals. 
(Lobner,  Berlin.)  It  served  for  synchronization  of  the  various  records 
(electrocardiogram,  blood  pressure,  pneumatotachogram,  and  the  speed¬ 
ometer).  The  electrocardiogram  was  hung  in  the  bark  seat  of  the  plane 
in  such  a  nmnner  as  to  be  within  reach  of  the  pilou.  The  electro¬ 
cardiographic  recording  mechanism  was  changed  in  reaction  to  speed. 

To  ascertain  the  pulse  frequency  it  wa-  necessary  ;o  make  recalculations 
if  the  speed  varied  within  the  ten  a.«cond  interval  >.  The  plate  elec¬ 
trodes  of  the  electrocardiogram  were  arranged  to  tie  right  shoulder, 
left  hip.  Even  during  spins  fairly  reliable  electrocardiograms  can  be  taken 
Blood  pressure  readings  were  taken  with  the  autoto  lograph  but  being  very 
sensitive  to  changes  in  speed  and  to  concussion  it  had  to  be  reconstructed 
for  the  present  purpose.  Hochrein's  pneumotachograph  was  used  for 
ascertaining  the  respiratory  rate.  Curves,  diagrams  and  plates  illustrat- 


rm  the  marked  increase 
show  that  the  degree 


ing  the  apparatus  are  included.  The  results  confii 
in  blood  pressure  in  response  to  acceleration  and 
of  rise  in  blood  pressure.  Increase  in  pulse  frequiency  and  respiratory 
frequency  depend  both  on  the  duration  as  well  as  tjhe  degree  of  acceleration. 
(J.  Avia.  Med.  7(1):50-51). 
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von  Dlringshofen,  H.  1934  DIE  WIRKUNC  VON  G8ADLIN1GEN  BESCHLEUNIGUNGEN 
UND  VON  ZENTRIFUGALKRAPTEN  AU?  DEN  MENSCHEN.  (Effects  of  linear 
acceleration  and  centrifugal  forces  on  man)  Zeitschrift  fur  Bioloeie. 
95:1-26.  - 

ABSTRACT:  von  Dlringshofen  showed  that  hemostatic  forces  cause  visual 
disturbances  in  pilots  during  quick  turns  (centrifugal  forces).  A 
disturbance  of  circulation  in  the  brain  and  retina  due  to  hydrostatic  , 
blood  pressure  and  a  lowering  of  pressure  in  the  brain  arteries  as 
compared  to  the  pressure  in  the  heart  region  is  the  basis  for  this 
reaction.  He  has  devised  a  method  of  computing  the  hydrostatic  changes  ■ 
in  blood  pressure  in  each  bodily  region  as  dependent  on  the  acceleration  • 
acting  on  the  body.  Thus  the  acceleration  at  which  each  individual  will 
have  disturbances  of  vision  or  of  consciousness  can  be  plotted. 
Acceleration  effects  on  the  circulatory  system  were  studied  by  the  author 
theoretically  and  experimentally  by  performing  curves  and  steep  spirals 
in  flight.  In  this  first  conmunication  he  presented  the  hemostatics 
of  the  circulation  of  the  Jjlood  under  the  influence  of  acceleration, 
placing  special  emphasis  upotK^e  importance  of  hemostatic  consideration 
as  a  basis  for  the  investigation  of  hemodynamics  of  the  circulation  under 
the  influence  of  accelerations.  Visual  disturbances,  observed  by  the 
flier  as  a  result  of  centrifugal  forces  at  the  time  of  rapid  changes  in 
flight  direction,  may  be  explained  solely  on  the  basis  of  hemostatic 
considerations.  According  to  the  author  these  visual  disturbances  are 
due  to  a  circulatory  disturbance  (hyphemia)  in  the  brain  or  in  the  retina 
of  the  eye  as  a  result  of  hydrostatic  reduction  in  blood  presure  in  the 
cerebral  arteries  as  compared  with  the  blood  pressure  at  the  level  of  the 
heart.  By  means  of  a  schematic  arrangement  the  hydrostatically  changed 
pressure  for  the  blood  vessels  of  every  part  of  the  body,  as  dependent 
upon  the  degree  of  acceleration,  may  be  read  or  computed.  The  hemo- 
statically  induced  changes  in  blood  pressure  in  the  veins  and  arteries 
are  explained  as  to  their  practical  effects  in  normal  flying  arid  up¬ 
side  down  flying.  In  the  next  communication  (11)  the  author  will  give 
the  results  of  simultaneous  investigation  of  blood  pressure,  frequency 
of  heart  beat,  and  respiration  under  the  influence  of  high  accelerations 
in  curve  and  steep  spiral  flights.  He  will  explain  his  method  of 
electrocardiography,  in  man  during  motor  flight.  In  these  investigations 
the  '^individual  basic  curves"  of  blood  changes  at  heart  level,  dependent 
upon  the  degree  of  accel  ration,  were  obtained  for  various  periods  of 
acceleration.  These  curves  represent  a  certain  "norm"  and  may  give 
information  concerning  the  ability  of  the  individual  to  hear  high 
accelerations,  by  way  of  showing  at  what  degree  of  acceleration  distur¬ 
bance  of  vision  and  consciousness  may  be  expected.  (^.  Aviation  Med. 
5:123-124  (1934). 
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von  Diringshoferi,  H.  1934  UBER  DIE  WIRKUNG  DES  CORIOLIS BESCHLEUNIGUNGEN  AUF 
DAS  LABYRINTH  BEIM  TRUDELN  EINES  MDTORFLUGZEUGES  (The  Effect  of 
Complimentary  (Coriolis)  Accelerations  on  the  Labyrinth  During  Spinning 
of  an  Airplane) 

Luf tfahrtforschung  (Munich)  11;  150-151;  22  June  1934 
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von  Dlringshofen,  H.  1935  LOS  MAS  ZM?ORTANTES  PROBLEMS  DE  LA  MEOICINA 
AEROIMUTICA  (The  Most  Important  Problems  of  Aviation  Medicine) 
Revista  medica  germano-ibero-americana  (Leipzig)  S:  A18-438 
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von  Dlringshofen,  H.  1935  DIE  WICHTIGSTEN  AUFGABEN  DES  FL1EGEP^RZTES 
UND  DER  LUFTFAHRIMEDIZIN  (The  Most  Important  Tasks  of  the  Flight 
Surgeon  and  Aviation  Medicine).  Deutsche  Medizinische  Wochenschrif t 
(Stuttgart)  61:461-464  &  545-547. 

ABSTRACT:  Much  German  research  deals  with  the  problems  of  oxygen 
deficiencies.  Effect  of  speed  on  the  heart  is  studied.  Even  at  5  g. 
the  normal  blood  pressure  is  not  able  to  pump  the  blood  from  the  heart 
to  the  brain.  However,  blood  pressure  rises  in  compensatory  effort. 

This  compensatory  rise  in  blood  pressure  required  from  10  to  20  minutes 
to  develop  and  can  be  aided  voluntarily  by  the  pilot  by  tensing  his 
limbs  and  abdominal  muscles.  Much  greater  speed  can  be  tolerated  in  a 
lying  position. 

Brief  accelerations  to  8  g.  may  be  tolerated  without  ill  effect,  whereas 
acceleration  above  5  g.  lasting  several  seconds  may  cause  visual  distur¬ 
bance.  Very  brief  accelerations  to  10.5  g.  may  cause  cerebral  concussions 
Systematic  studies  are  needed  to  determine  the  limits  of  tolerance  of  the 
normal  person.  Small  pilots  are  preferable  to  tall  pilots  because  there 
is  less  distance  for  the  heart  to  pump  the  blood  to  the  brain.  Studies 
during  flight  are  indispensable  and  a  technic  for  the  objective  study- 
of  these  conditions  during  flight  is  necessary.  Sudden  traction  on  the 
pericardium  has  been  known  to  cause  cardiac  arrest.  Simultaneous 
records  of  the  pulse,  blood  pressure,  and  respiration  during  flight 
should  be  made.  ABSTRACT:  (Limited)  Journal  of  Aviation  Medicine. 
6(4):160-161. 
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von  Dlringshofen,  H.  1935  LUFTFAHRTMEDIZINISCHE  FRAGEK  UlTO  AUFGABEN  UNTE 
BESONDERER  BERUCKSICHTIGUNG  DER  BESCHLEUNIGUNGSWIRKUNGEN  (Aeromedica 
Questions  and  Tasks  with  Special  Regard  to  Acceleration  Effects) 

Verb,  dtsch.  Ges.  inn.  Med.  (Munich)  47:  27-39 
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von  Diringshofen,  H.  1936  USER  DIE  WIRKUNG  HOHER  BESCHLEUNIGUNGEN  UND 
FLIEHKRAFTE  AUF  DEN  MENSCHEN  (Effect  of  Great  Accelerations  of  Spec 
and  Centrifugal  Force  on  Man) 

Luf tfahrtmedizinische  Abhandlunaen  (Leipzig)  1:  72-85 
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von  Diringshofen,  H.  1959  SENSORY-PHYSIOLOGICAL  OBSERVATIONS  DURING  THE 
TRANSITION  FROM  ACCELERATION  TO  WEIGHTLESSNESS 
Raketentechnik  und  Raumfahr cforschung  (Stuttgart)  3(2):  33-35  (In  German) 

Translated  in:  U.S.  Joint  Publications  Research  Service,  Feltman  Research  and 
Engineering  Labs.,  Picatinny  Arsenal,  Dover,  N.J.,  Picatinny  Arsenal 
Translation  No.  61,  Pp.  1-8,  Nov.  1959  ASTIA  AD  228  967 
See  also:  Aerospace  Medicine  30(8):  621-622 


ABSTRACT:  A  review  of  three  experiments  is  presented  concerning  the  immediate 
physiologic  and  psychologic  effects  of  short  exposures  to  subgravity.  (1)  About 
20  years  ago,  the  author  induced  weightlessness  by  vertical  dives  in  a  Ju-87 
aircraft  for  durations  of  7-8  seconds  (radial  acceleration  8  G) .  The  psychologic 
reaction  was  a  pleasant  one,  and  the  sensation  of  "slumping",  which  usually 
introduces  widhgtlessness  episodes,  was  not  perceived.  (2)  In  1954,  while  in 
Argentine,  the  author  achieved  weightlessness  in  parabolic  flight  for  durations 
of  12-14  seconds,  preceded  by  an  acceleration  of  5  G  lasting  5  seconds. 
Transitional  accelerations  of  2  G  preceding  weightlessness  lasted  2  seconds. 
Disagreeable  sensations  of  "slumping"  and  of  falling  through  empty  space  were 
distinctly  perceived  for  about  5  seconds  after  the  onset  of  weightlessness, 
leading  over  eventually  to  a  sensation  of  floating  in  space.  (3)  In  a  "subgravitv 
tower"  designed  by  Dr.  T.  Lomonaco  at  the  Aeromedical  Research  Institute  in  Rome, 
weightlessness  was  produced  in  a  seat  suspended  from  and  catapulted  upward  by 
rubber  straps  fastened  to  the  top  of  a  15-m.-high  tower.  Initial  acceleration 
was  3  G  and  lasted  .5  second.  Three  launchings  were  carried  out  consecutively, 
inducing  weightlessness  for  2,  1.3,  and  .8  seconds,  respectively.  At  the  point 
of  transition  from  acceleration  to  weightlessness  a  very  disagreeable  sensation 
of  falling  was  perceived.  The  findings  of  these  three  experiments,  in  conjunction 
with  results  jf  more  extensive  experiments  carried  out  in  the  United  States  by 
Gerathcwohl  aid  others,  can  only  be  considered  preliminary  to  weightlessness 
conditions  in  space  travel;  There  is  evidence  to  the  effect  that  acclimatization 
takes  place  wien  weightlessness  extends  ov;;r  longer  periods.  It  appears  that 
nausea  and  otier  disagreeable  sensations  are  experienced  less  frequently  by 
individuals  actively  engaged  in  navigation  or  in  other  mind-absorbing  tasks  than 
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TO  MINIMIZE  SPACIAL  DISORIENTATION 
Medicine  32(5) : 442-443,  May  1961. 
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riders.  In  conclusion,  the  author  speculates  on  the  possibility 
in  G  force  during  the  various  accelerative  launching  stages  may  be 
indue ive  to  "space  sickness". 


problem  of  the  unlimited  control  of  the  high  speed  aircraft 
lent  flight  is  discussed.  The  present  practice  of  a  combination 
instrument  combat  flying  is  said  to  be  one  of  the  main  causes 
^orientation  and  vertigo.  As  speeds  increase  the  danger  also 
us,  the  need  for  increased  instrument  training  in  blind  flight 
b  order  to  minimize  spatial  disorientation.  The  artificial 
jator  and  warning  signals  to  avoid  dangerous  flight  situations 
as  Important  unsolved  display  problems.  (Tufts) 
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von  Dirtngshofen,  H.  1944  BLOOD  CIRCULATION  IN  CHANCING  FIELD  OP  GRAVITY 
Deutsche  Medlzinlsche  Wochenschrlf t  (Stuttgart)  70:  150;  17  March  1944. 
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von  Diringshofen,  H.  (reference  to)  1945  ''MEDICAL  INTELLIGENCE" 
The  Atr  Surgeon's  Bulletin.  2(11):410 


ABSTRACT:  "Some  interesting  gossip  about  Heinz  von  Diringshofen, . is 

related  by  an  intelligence  report  from  Headquarters  of  the  IX  Service  Conmand. 
He  was  given  his  own  research  laboratory  at  the  University  of  Frankfort  after 
having  differences  with  Strughold,  the  top  man  in  German  Air  Force  aeromedical 
research.  This  laboratory  was  almost  completely  destroyed  by  bombings  only 
2  months  after  work  had  been  started,  but  inspection  of  a  wrecked  centrifuge 
found  there  and  various  reports  written  by  yon  Diringshofen  lead  to  the  belief 
that  the  centrifuge  probably  had  been  used  for  experimental  studies  on  the 
labyrinth .  He  also  had  been  working  on  the  problem  of  resusitation  with  a 
rather  complicated  tilt  table . (CARl) 
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von  Diringshofen,  H.  1950  BESCHLEUNIGUNGSWIRKUNGEN  IM  RONTGENBILD  (Acceleration 
Effects  in  the  X-ray  Pictures) 

Weltraumfahr t  1:  135-137 
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von  Diringshofen,  H.,  &  H..  J.  A.  von  Beckh  1952  ASPECTOS  MEDICOS  DE  LA 

ASTRONAUTICA  (MEDICAL  ASPECTS  OF  SPACE  FLIGHT)  Rev,  nac .  aeronaut..  Buenos 
Aires  12( 128): 18-22 ,  Nov,  1952  , 
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von  Di  ingshofen,  H.  1952  MEDIZIN'ISCHE  PROBLEME  DER  RAUMFAHRT  (MEDICAL 
PROBLEMS  OF  SPACE  FLIGOT) 

(In:  Raunfrihrtforshung.  Ed.  by  H.  Gartmann,  Munich,  Oldenburg  Press,  1952) 
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von  Diringshofen,  H,  1959  CERTAIN  OBSERVATIONS  ON  PHYSIOLOGY  OF  TH?: 

SENSES  DURING  THE  PASSAGE  FROM  THE  STATE  OF  ACCELERATION  TO  ZERO  GRAVITY. 
Ri V .  Med.  Aero .  (Roma)  22:15-25,  July-Sept.  1959 


von  Dir  inf’ sho  f  rn  ,  H.  )'<^2  DIE  U-RKUNG  VON'  f 
DES  IM  FLUGZKL’G  SK^ENDEN  MEXECHHi  (f 
in  Flight  on  CirciUtion  of  Han  in  Si 
Luf tfahrtnodizin  6:  152-165,  19^2 
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von  Diringshofen,  H.  1942  INCREASED  DANGER  OF  CIRCULMORY  COLUPSE 
DUE  TO  SIMULTANEOUS  ACTION  OF  ALTITUDE  AND  ACCELERATION  IN  AIR¬ 
PLANES.  War  Med.,  2:373. 
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von  Diringshofen,  H.  1943  THE  JU-89  EQUIPPED  FOR  MEDICAL  FLIGHT  RESEARCH 
■  J  ■  Royal  Aeronautical  Soc .  47:416-417,  1943 
See  also  Flugsport  35:108-111,  1943 

ABSTRACT:  Acceleration  tolerance  was  determined  In  a  JU-89  on  22  subjects  in  200 

plane  runs,  the  highest  acceleration  used  being  8.5  "g"  for  3  seconds. 


7.  Sub  jects  Grayout 
80  5  "g" 

,50  6  "g" 

20  6.5  "g" 


Blackout 

5.5  "g" 

6.8  "g" 

7.5  "g" 


Collapse 
6  "g" 

7.5  "g" 

8.0  "g” 


When  subjects  became  anoxic,  collapse  occurred  in  2  to  3  seconds  at  3  "g". 
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von  Dirirtgshofen,  H,  1943  AENDERUNC  DER  LAGE  DES  MENSCHEN  IM  SCHWEREFELD 
DER  ERDE  (Change  of  the  Human  Position  in  the  Field  of  Gravity  of 
the  Earth) 

Deutsche  Mcdizinische  Wochonschrif t  (Stuttgart)  69:  498. 
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von  Diringshofen,  H,  1943  DER  MENSCH  IM  VERANDERTEN  SCHWEREFELD  (Man  in  the 
Changed  Field  of  Gravity) 

Klinische  Wochenschrif t  (Berlin)  22:  450 
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von  Diringshofen,  H,  1943  MAN  IN  CHANCING  FIELD  OF  GRAVITY:  EFFECTS 
OF  CHANGES  IN  POSTURE  WHILE  FLYING.  Muenchen  Med.  Wschr .  90:279, 
April  1943. 


Diri  i).  i-'-n  i'M;:K;:r(:in-NGrN  im  pli.:gzf.i;c  uber  die  erhoute 

KOLlJVrS(.EFAi{R  HCH  Cl.r: I<  fU' ET I> GE  EIN«  IRKLfT>'G  VON  |OHE  UND  BESCItLEUNIGUNG 
(Incroasod  of'  Cxrcvi'.  iti-ry  Coiiapsp  Due  to  S Iraul taneotis  Action  of 

Altitude  .ir.d  c  e  I  .-ra  t  ion  in  Airplanes) 

Verb,  dtact  ■  Ces.  Kre 1 3 lauf f otsc h .  (Dreedcn)  13:  92-97 
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von  DirinK ;hofen,  H.  1941  THE  EFFECT  OF  THE  CENTRIFUGAL  FORCES  ON 
THE  BLOOD  CIRCULATION  OF  THE  AIRCRAFT  PILOT. 

LiiftfahriPedUin  6:152-165.  R.T.P.  Translation  No.  1680  May  1941. 

ABSTRACT;  Reactions  to  "g"  may  be  divided  into  3  categories  depending  on 
cardiovascular  tone  of  pilot. 

a.  In  those  with  high  blood  pressure  ard  normal  or  increased  minute 
volume  of  heart,  blackout,  threshold  is  high  ,r.d  recovery  very  rapid. 

b.  In  those  with  normal  or  low  blood  pressure  and  adequate  circulation, 
visual  difficulties  occur  at  moderately  low  vuiues  of  "g"  accompanied  by 
insufficient  filling  of  the  right  auricle.  The  left  ventricle  is  definitely 

flattened.  i 

c.  In  those  with,  weak  cardiovascular  systems,  the  whole,  circulation 

fails  under  "g".  Muscle  tone  is  lost  and  the  heart  beats  empty.  A  long 
period  of  recovery  is  necessary.  This  is  very  dangerous. 
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von  Diringshofen,  H.  1941  DIE  WlRKUNG  VON  FLIEHKRAFTEN  AUF  DEN  BLATKREISLAUP 
DES  IM  FLUGZEUG  SITZENDEN  MENSCHEN  (The  Effect  of  the  Centrifugal  Forces 
on  the  Blood  Circulation  of  the  Aircraft  Pilot) 

Luf tfahrtmedi?.  in  6;  152-165 

(R.T.P.  Translation  No.  1680  issued  by  the  Ministry  of  Aircraft  Picduction) 


ABSTRACT:  Roact'ons  to  "g”  may  be  divided  into  3  categories  depending  on 
cardiovascular  tone  of  pilot.  In  those  with  high  blood  pressure  and  normal 
or  increased  minute  voluem  of  heart, . blackout  threshold  is  high  and  recovery 
very  rapid.  In  those  with  normal  or  low  blood  pressure  and  adequate  circulation, 
visual  difficulties  occur  at  moderately  low  values  of  ”g”  accompanied  by 
insufficient  filling  of  the  right  auricle.  The  left  ventricle  is  definitely 
flattened.  In  those  with  weak  cardiovascular  systems,  the  whole  circulation 
fails  under  "g".  Muscle  tone  is  lost  and  the  heart  beats  empty.  A  long  period 
of  recovery  is  necessary.  This  is  very  dangerous. 
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von  Dirinr.shofcn,  H.  1933  UMKRSl-CHT.'NCEN  IM  M3TORFLU(.ZEoC  ZUR  BESTLM^^’NO  DF.R 
ERTR;\GL1CHKEITSGRENZKN  GECENu'BFR  FLIFKVMAFTEN  (Determinj  t  ion  of  Limits  of 
Endurance  of  Acceleration  Dui ing  Flight) 

Luf tfahrtmedizin  2;  321-332 
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von  Dlringshofen,  H.  1939  MEDICAL  GUIDE  FOR  FLYING  PERSONNEL  (Toronto; 
Unlv.  of  Toronto  Press) 
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von  Dir ingshofen,  H.  MEDICAL  GUIDE  FOR  FLYING  PERSONNEL, 

Translation;  V.K.  Henderson,  University  of  Toronto  Press,  1940 


ABSTRACT:  This  monograph  considers  high  flights',  the  effect  of  acceleration 
and  of  centrifugal  force,  the  importance  of  the  sense  organs  for  the  flier, 
sensory  illusions  in  blind  flying,  the  effects  of  noise  and  vibration  and  the 
cause  of  air  si.kress,  sport  for  flying  personnel,  hygiene,  the  important 
points  in  the  medical  examination  of  flying  personnel,  and  the  flier  and  his 
medical  officer. 

Persons  sitting  in  an  airplane  may  suffer  the  following  disturbances: 

(1)  Those  occurring  during  the  normal  increase  in  centrif'.-' .  force  which 
is  of  short  duration. 

(a)  The  visual  distrubances  which  occur  in  one  or  two  seconds  after  the 
force  is  applied  and  quickly  disappear  as  the  centrifugal  forces 
diminishes.  These  are  the  well  known  "gray  veil"  or  "mist  before  the 
eyes"  which,  if  the  force  is  greater,  becomes  the  "blackout"  the  total 
losa  of  vision,  with  consciousness  retained.' 

(b)  The  same  disturbance  together  with  temporary  loss  of  consciousness. 

(2)  The  deep,  long-lascing  loss  of  consciousness  due  to  the  centrifugal 
forces  overstraining  the  circulation  and  leading  to  a  circulatory  wollapsc 
(collapse  due  to  excessive  strain) 

(3)  A  very  transitory  distrubance  of  vision  with  a  slight  clouding  of  consciousness 
after  a  short  zoom  upward. 

The  distrubance  of  vision  and  consciousness  most  frequently  observed  occur 
only  one  and  one-half  to  two  seconds  after  the  beginning  of  the  centrifugal  force 
and  end  almost  with  its  cessation.  Dependent  on  the  magnitude  of  the  force 
the  disttubances  are  more  or  less  marked. 

A  very  sligit  disturbance  consists  in  a  "gray  veil."  The  outlines  of  the 
objects  under  observation,  instruments,  etc.,  are  no  longer  sharp.  They  appear 
as  though  they  were  seen  through  a  mist,  which  becomes  thicker  as  the  force 
increases  and  chins  as  it  decreases.  With  increasing  centrifugal  force  the 
nistlness  passes  into  blindness,  which  is  described  as  the  eyes  becoming  black 
or  "blacking  out."  Consciousness  is  quite  clear  and  thinking  undisturbed. 

There  is  no  longer  any  doubt  that  disturbances  of  blood  flow  in  the  retina 
of  the  eye  and  in  the  brain  are  the  cause  of  the  distrubances. 


von  Dir  ingshofen,  H.  1937  fOLERA^Lf!  f.ENlRlFUGAL  FORCES  ATO  EFFECT  OF 
POSTUiCE.  (Biz  Zu  wi'lchor  St£;’rk»?  kaiin  der  Menach  itr  Flugzeug 

Zentrifugalkraefte  vertragen . Koerperhaltung)  ASTIA  ATl-607^0, 

March  1937. 

ABSTRACT:  Maximum  tolerable  centrifugal  forces  which  the  human  can 
withstand  without  ill  effects  and  their  effects  of  posture  were  in¬ 
vestigated.  A  series  of  tests  with  individuals  in  an  erect  or  slightly 
stooped  sitting  position  showed  that  the  maximum  endurance  to  centri¬ 
fugal  force  of  three  seconds  duration  is  4  to  8  g.  In  a  crouched 
posture  this  figure  may  be  increased  to  8  to  10  g.  This  is  approx¬ 
imately  twice  the  figure  which  has  be  ;n  cited  and  accepted  in  technical 
circles.  Of  the  individuals  tested,  501  withstood  8.5  times  the  force 
of  gravity  for  three  seconds  without  visual  disturbance  and  without  loss 
of  consciousness. 
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von  Diringshofen,  H.  1937  KORPERLICHE  BEANSPRUCHimC  DER  BESATZUNG  IN 
HOCHWERTIGEN  FLUGZEUGEN  (Bodily  Re-iuirement  of  the  Crev  in  High 
Value  Aircraft) 

Lut twehr .  (Berlin)  4;  359-366 
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von  Diringshofen,  H.  1938  BESCHLEUNIGUNGSFRAGEN  AUS  DER  PRAXIS  (Acceleration 
Questions  Out  of  the  Practice) 

Luftfahrtmedizlnlsche  Abhandlungen  (Leipzig)  2:  103-115 
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von  Diringsnofen,  H.  1938  VORLAUFIGE  MITTEILUNG  UBER  RONTGENAUFNAM-IEN  UND 
DURCHLEUCHTUNGEN  DES  HERZENS  BEI  FLIEHKRAFTEINWIRKUNGEN  IM  FLUGZEUG 
(Roentgenograpny  and  Roentgenoscopy  of  Heart  During  Acceleration: 
Preliminary  Report) 

Luf tfahrtmedizin  2:  281-286 
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von  Dirinjshofen,  H.  1938  FUR  DEN  TRUPPENARZT  PRAKTISCH  WICHTIG  FRAGEN  DER 
LUFTFAHRTMEDIZIN  (Practical,  Important  Questions  of  Aecomed ic ine  for 
the  Company  Doctor) 

Luf tfahrtmedizinische  Abhandlungen  (Leipzig)  2:  252-253 
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von  Diri ,  H.  193^  INFU'KNCF  OF  CRFAT  ACCi,Ii:RAT'i>'N  Or  SFr  K;  ■  % 

PRI-S  u:p,F. ,  HEART  RATE  AND  RES’.’IRaT  ION  OfRL.v,  FLYING.  (I  IE  WIRX.NG  VO; 
CRAD1.LNIGEN  EESCHI.EUN ICTj'NG  "ND  TON  ZELTRIFUGA LKFAFTEN  A>  F  DER  MI.NSCi.EN. 
EXPERIMENTELIi  UNTERSt'CmrNGEN  USER  DEN  EINFa’SS  HOHER  BESCHLEUN IGLDGEN  AUF 
BUTDRUCK,  HERZSCHUG,  UN’D  ATML'NG  DES  MENSCHEN  IN  MOTORFUJG). 

Abstract:  J .  Avia.  Med.  7:50-51 

See  also  Ztschr.  f.  Biol.  95:551-566,  1934. 


5.691 

von  Diringshofen,  H.  1936  UBER  DEN  EINFLUSS  DER  KORPERHALTUNG  FUR  DAS  ERTRAGEN 
HOHER  BESCHLEUNIGUNGEN  (Influence  of  Body  Posture  on  Ability  to  Ennure 
Greatly  Accelerated  Speed  and  Evaluation) 

Verb,  dtsch.  Ges.  inn,  Med.  (Munich)  48;  283-287. 


5,692 

von  Diringshofen,  H.  _  1936  UNTERSUCHUNGEN  Hi  FLUCZEUG  UBER  SEH-UND 

BEWUSSTSEINNSSTtfRUNGEN  DURCH  ZENTRIFUGALBESCHLE'JNIGUNGEN  CResearch 
in  the  Aircraft  Concerning  Sight  and  Consciousness  Disturbances 
Through  Centrifugal  Accelerations) 

Klinische  Wochenschrif t  (Berlin)  15:  877 


5,693 

von  DiriPifshofen,  H.  1936  >JNTERSUCIIUNGEN  DEP  ERTRAGLICHKEITSGRENZEN  FUR 

ZENTRIFUGALKRAFT  IM  MOTORFLUG  (Extent  to  Which  Centrifugal  Forces  May  Be 
Withstood  in  Airplanes) 

Verb,  dtsch.  Ges.  Kreislauf forsch  (Dresden)  9;  288-290 


5,694 

von  Diringshofen,  H.  1937  MAXIMUM  TGLERARLE  CENTRIFUGAL  FORCES  AND 
EFFECT  OF  POSTURE  (PART  3  OF  10  PARTS)  (BIZ  ZU  WELCHER  STAERKE 
KANN  DER  MENSCH  IM  FUIGZEUG  ZENTRIFUGALXRAEFTE  VERTRAGEM 
KOERPERHAL'nE:G)  ASTIA  ATI  60740. 

ABSTRACT:  Maximum  tolerable  centrifug.rl  forces  which  the  hum.in  can 
withstand  without  ill  effects  and  their  effects  of  posture  were 
investigated.  A  series  of  tests  with  individuals  in  an  erect  or  slight¬ 
ly  stooped  sitting  position  showed  that  the  maximum  endurance  to  centri- 
fugal  force  of  three  seconds  duration  is  4  to  8  g.  In  a  crouched 
posture  this  figure  may  be  increased  to  8  to  10  g.  This  is  approximate¬ 
ly  twice  the  figure  which  has  been  cited  and  accepted  in  technical 
circles.  Of  the  individuals  tested,  501  withstood  8.5  times  the  firce 
of  gravity  for  three  seconds  without  visual  disturbance  and  without  loss 
of  consciousness. 


1 
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v./n  11  ,  !*'»>  1  INTEiy.'ATIONAIXS  SYMI’OSIUM  m*,rk  Hi  .  i  ■  l/^’D 

PAl’'-C'Ji:)I  ZIN’  ( I  n  1 1  rn.i  t  iona  1  Syr.posiu-n  on  Aerospatf  Medicine) 

t  a..  1961,  in  German) 

i:  ,  W1‘.  hp.  ii.s..rcd  by  the  Aviation  Medicine  Institute  of 

.  A. I  iorcc  and  was  held  October  6-13,  I960,  at  the  School  of 
^  ^  University  of  Buerios  Aires.  The  outlook  of  the  United  States  on 

the  relative  importance  of  psychological  tests  in  the  evaluation  of  space 
flight  candidates  was  compared  to  the  outlook  of  Europe  on  the  same  subject, 
however,  most  discussion  centered  around  the  psychological  aspects  of  space 
flight  and  acceleration  forces  and  tolerances .  Films  wer^  shown  of  rocket- 
sled  and  weightlessness  tests. 


5.721 

von  Diringshofen,  H.  1962  BEITRAGE  UND  ANREGUNGEN  DER  RAUMFAHRTMEDTZIN 
FUR  ANDERE  GEBEITE  DER  MEDIZIN  (The  Contributions  and  Stimulations  of 
Space  Medicine  to  Other  Fields  of  Medicine) 

In  Antonio  Ambrosini,  Ed.  REllDICONTI  DEL  CONGRESSO  1NTERNAZI0NALE-- 
L'UOMO  E  LA  TECNICA  NELL'ER>'>  NUCLEARE  E  SPAZIALE,  18-21  APRILE  196'2 . 
(Proceedings  of  the  Interna  lioi.al  Congress- -Man  and  Technology  in  the 
Nuclear  and  Space  Age,  40th  Trade  Fair,  Milan,  April,  18-21,  1962) 

Rome,  Italy:  Assoclazione  I  ternazionale  Uomo  nello  Spazio) 

Pp.  505-511  N63-18941  " 

ABSTRACT:  The  value  of  investigations  inot  space  medicel  probloraa  tnd  the 
results  of  research  in  several  medical  areas  are  reviewed  to  determine  the 
practical  value  of  stimulating  interest  in  space  medicine  among  all  medical 
sciences.  Results  indicate  that  the  scientific  value  of  such  a  widespread 
medical  interest  would  be  in  excess  of  the  psychological  and  physiological 
requirements  of  manned  spaceflight.  (N63- 18941) 


5.722 

■V.on  Doenhoff,  A.  F. .  and  G.  W.  Jones,  Jr-  1953  AN  ANALYSIS  OF  THE  POWER-OFF 
LANDING  MiNEUVER  IN  TERMS  OF  T)1E  CAPABILITIES  OF  THE  PILOT  AND  THE 
AERODYNAMIC  CHARACTERISTICS  OF  THE  AIRPLANE.  NACA  TN  2967,  Aug.  1953. 


5,723 

von  Gierke,  Henning  E.,  &  Eugene  Stelnmetz  MOTION  DEVICES  FOR  LINEAR 
AND  ANGL’LAR  OSCILLATION  AND  FOR  ABRUPT  ACCELERATION  STUDIES  ON 
HUMAN  SUBJECTS.  NRC.  No.  903- 


von  Gierke,  H.  E.,  &  E.  Steinmetz  1961  MOTION  DEVICES  FOR  LINEAR  AND 
ANGULAR  OSCILUTION  AND  FOR  ABRUPT  ACCELERATION  STUDIES  ON  HUMAN 
SUBJECTS  (IMPACT).  A  DESCRIPTION  OF  FACILITIES  IN  USE  AND  PROPOSED. 
(U.  S.  Armed  Forces--N5.tional  Research  Council,  Committee  on  Bio- 
Astronautics,  Washington,  D.  C.)  Publication  No.  903;  ASTIA  AD-266 
078. 

ABSTRACT:  This  report  briefly  describes  the  purposes,  design  principles, 
motion  capabilities,  and  control  and  safety  features  of  some  forty  facil¬ 
ities  designed  to  study  the  effects  of  linear  and  angular  oscillations 
and  of  abrupt  acceleration  on  human  safety  and  performance.  Some 
facilities  presently  under  study  but  not  yet  built  are  also  included. 
Photographs  or  schematic  drawings  of  the  design  are  presented  for  those 
devices  for  which  they  are  available.  The  report  includes  the  geo¬ 
graphical  locations  of  the  facilities  and  the  contact  point  for  obtain¬ 
ing  further  information  on  each.  (Authors) 


5,725 

von  Gierke,  H.E.  1961  BIOMECHANICS  OF  IMPACT  INJURY. 
(Aerospace  Medical  Lab.,  Wright-Patterson  AFB ,  Ohio) 


ABSTRACT;  A  review  of  the  biomechanics  of  impact  injury  indicates  that  (1) 
Steady-** -,t»  ’’Ibratl/'n  sft.-dies  are  ver^’  helprul  for  interpreting  inpact  toler¬ 
ance  data.  The  mechanical  models  for  the  human  body  derived  from  such  studies 
are  useful  as  a  basis  for  theoretical  analysis  and  prediction  of  impact  response 
(2)  Theoretical  analysis  of  the  response  of  the  complex  human  system  to  impact 
loads  shows  clearly  that  a  complete  description  of  the  force-time  function  of 
the  impact  load  is  necessary  to  define  response  or  tolerance  uniquely.  Only  in 
very  limited  impact-duration  ranges  can  a  single  parameter  such  as  peak  accelera 
t ion , impulse ,  or  rate-of-onset  be  considered  primary  to  the  response. 


,26 


von  Gierke,  H.E 
VIBRATION 
In :  Procec’(!  ini; 

d ic i ne  , 
See  also: 
Se'  Iso; 


.  i.  R.R.  Coermann  1961  THE  BI0DYN/\MICS  OF  HUMAN  RESPONSE  TO 
ANT)  IMPACT 

s  of  the  Intern.ition.il  CTne.ress  of  Aviation  and  Cosmonau  t  i  ca  1 
i'.iris,  SepLe-^-ber,  1961  ^  '  " 

Revue  de  Medicine  Ac ronaut ique .  Vol.  2,  1962. 

Industrial  Medicine  and  Surgery  32;  30-32,  1963. 


5,727 

Von  Gierke,  Henning  1961  IMPACT  ANALYSIS:  INSTRUMENTATION  PROBLEMS 
(Paper,  Symposium  On  Impact  Acceleration  Stress,  Brooks  Air  Force  Base,  San 
Antonio,  Texas,  November  27-29,  1961) 


5,728 
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Von  Gierke,  H.E.  '  1961  THE  RELATION  BETWEEN  STEADY  STATE  RESPONSE  AI^D 

IMPACT  RESPONSE  OF  THE  HUMAN  BODY.  (Paper,  SjTiipos iutr  on  Bioir.echan ics  of 
Body  Restraint  and  Head  Protection,  Naval  Air  Materiel  Ctr.,  Philadelphia, 
Pa.,  14-15  June  1961) 

ABSTIVvCT :  The  physical  properties  of  human  body  tissue  and  the  behavior  of 
the  !)ody  as  a  passive  mechanical  system  are  reviewed.  The  physiological  and 
p.'ithological  effects  limiting  human  tolerance  to  vibration  and  impact  loads 
and  their  connections  with  ,the  body's  physical  responses  are  discussed.  For 
excitation  with  steady  state  vibration  and  abrupt  acceleiation  patterns  contain¬ 
ing  frequencies  below  approximately  50  cps ,  the  body's  response'  can  be  describ¬ 
ed  by  analyzing  the  body  as  a  lumped  parameter  system.  Recent  studies  con¬ 
tributed  to  a  further  refinement  of  such  a  mechanical  model  and  to  a  quantita¬ 
tive  determination  of  its  parameters.  This  model  is  usefu.  in  studying  the 
dynamics  of  the  body  exposed  to  the  various  steady  state  and  transient  force 
patterns  of  interest  in  aerospace  operations  but  has  also  broader  physiological 
a,'pl  icat ions .  Mechanical  impedance  measurements  on  anthropomorphic  dummies 
are  compared  with  measurements  on  live  subjects.  The  limitations  in  using 
dumm.ies  instead  of' human  subjects  are  discussed  and  suggestions  are  made  to 
jmprov.e  present-day  dummies  and  to  evaluate  quantitatively  their  dynamic 
,>rop.ert  ies .  The  tlicoretical  and  analysis  presented  helps  in  interpreting  bio¬ 
logical  effects,  in  guiding  future  experimentation,  and  in  developing  and 
understanding  protective  measures.  Gaps  in  our  present  knowledge  and  parameters 
to  be  investigated  to  make  existing  data  more  adequate  to  arrive  at  definitive 
vibration  and  impact  exposure  criteria  are  discussed. 


5,729 

von  Gierke,  Henning  E.  1962  BlOMECHAJlIC.S  OF  LMPACT  INJURY 

In;  I"  n’ac  t  Acceleration  Stress;  Proceedings  of  ^  Gymposium  With  a  Conprehens  ive 
Chronological  Bibliography.  National  Academy  of  Sciences,  IwcT'^nal  Research 
Council,  Publication  No.  977,  pp,  121-122 


,'.2STR(\CT;  A  revi.-w  of  "he  biomechanics  of  impact  injury  indicates  that;  (1) 
Steady-state  vibration  studies  are  very  helpful  for  interpreting  impact  tolerance 
data.  The  mechanical  models  for  the  human  body  derived  from  such  studies  are 
useful  as  a  basis  for  theoretical  analysis  and  prediction  of  impact  response. 

(2)  Theoretical  analysis  of  the  response  of  the  complex  human  system  to  impact 
loads  shows  clearly  that  a  complete  description  of  the  force-tin*  function  of 
the  impact  load  is  necessary  to  define  response  or  tolerance  uniquely.  Only  ir 
very  limited  impact-duration  ranges  can  a  single  parameter  such  as  peak  accelera¬ 
tion,  im.pulse,  cr  rate-of-onset  be  considered  primary  to  the  response. 


5,730 


von 

In: 


Cierke,  H^E.  &  E.P.  Hiatt — 1962  RIODYNAMICS  OF  SPACE  FtlCHT - - 

Singer,  S.F.,  ed . ,  Progress  in  the  Astronautical  Sciences.  1;  343-401 
See  also:  WADD-Q-1^ 


von  Greim,  R.  1931  KUNSTFLUG  (Skill  Flight) 
Flugsport  (Frankfurt  a.m.)  23:  104-116 


5,732 

von  Hern-inn,  F.  1952  PRONE  FLYING 

Sailplane  and  Glider.  London,  20:5-7,  June  1952. 


5,733 

von  Hoerner,  Sebastian  1962  THE  GENERAL  LIMITS  OF  SPACE  TRAVEL 
Science  1 37( 352 3) : 1 8-23 

Sumnary:  This  article  summarizes  the  basic  facts  concerning  the  possibility  of 

interstellar  travel,  ignoring  technical  difficulties.  Only  such  •jiidamental 
properties  as  time,  acceleration,  'power,  mass,  and  energy  are  considered. 

The  discussion  touches  on  fuel  energy  content  and  exhaust  velocity  requirements, 
distances  (of  the  order  of  18.6-820  light-years),  speeds  (approaching  tb.e 
velocity  of  light),  energy  content  of  nuclear  fuels  utilizing  annih i 1  .it  ion , 
fusion,  and  fission  (tabulated),  human  tolerance  to  long-term  acceleration 
(=lg),  relativistic  time-dilatation  (tabulated),  time  requirements  (at  987, 
velocity  of  light,  14  years  to  travel  18.6  light-years;  300  years  to  travel 
820  light-years). 

Author's  personal  conclusion;  "Space  travel,  even  in  the  most  distant  future, 
will  be  confined  completely  to  our  own  planetary  system,  and  a  similar  conclusion 
will  hold  for  any  other  civilization,  no  matter  how  advanced  it  may  be."  (CARI) 
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5,735 

von  Wenusch— F.R.  1898  DIE  V'IRKUNG.  DER  CE.VrRIFUGALKRAFT  ALT  DIE  BLUTCIRCULATIOl- 
(The  Effect  of  Centrifugal  Force  Upon  the  Blood  Circulation) 

Wiener  klinische  Wochenschrif t  (Vienna)  K:  361-365. 


5,736 

von  Wit  tern,  W.W.  1952  FORCE  BALLISTOCARDIOCikAI  HY _ 

(Wright  Air  Development  Center,  Wright-Pattetson  AfB,  Ohio) 
WADC  Tech.  Report  52-340  Nov.  1952. 


5,737 


von  Wi.ttcrn,  W.W.  1953  BALLISTOC/JIDIOGRAPUY  WITH  ELIMINATION  OF  THE 
INFLUENCE  OF  THE  VIBRATION  PROPERTIES  OF  THE  BODY. 

American  Heart  .  46(5)  :  705-71 4 ,  Nov.  1953. 


\ 
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Vov-.-hek,  •  v  !•  Si  !•  ir.;  ..n  1''43  *"  I'-  (  ■  A, 

(  Aoroc.  Or,::::.  or.  Av,  Led.  Res.  of  the  Natl.  P**;. 
The  Ur.i'. .  tf  Toronto  Press 


5,739 


Vykukal,  H.C.,  G.W  Stinnett  &  R.P.  Gallant  1961  PERFORMANCE  OF  A:» 
INTERC!LAU.’GEA3LE,  MOBILE  •PI1X)T  RESTRAINT-SYSTEM  DESIGNED  FOR  USE  IN 
A  MODERATELY  HIGH  ACCELER,\TION  FIELD.  (Paper,  Aero.^pace  Medical  Assoc., 
Chicago,  Ill.,  24-27  April  1961) 


5,740 


Vykuk.jl,  H.C.,  G.W.  Stinnett  &  R.P.  G  .llant  PERFORMANCE  OF  AN  INTERCHANGE¬ 

ABLE,  MOBILE -PILOT -RESTRAINT 'SYSTEM  T  *  i  i'  FOR  USE  IN  A  MODER/ATELY  HIGH 
ACCELER,’'TI0N  FIELD 
Aerosp.ico  Medicine  32(3);  7'  I 
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.t  t  NASA  Ar.os  Research 
r  !  'I  ;e  in  research  programs 
raningtul  control  t.t'^ks 
'  be  encounte red  in 
'  Previous  invi'st  iga  t  ions 

w  -  ..-Idly  to  handle  and  is 
i:  I’ltseau,  two  modified  sep,ar.ito  pilot 

ted  at  the  L'nrvtrsity  of  Sovjtherm 
.  ;  “I  g  eyeli.tl’s  iri,  eyeb.ills  out,  and  /,  balls 

.i;  concepts  es  a  re-sult  of  this  tisting  w<r>.' 
n  w.i.s  used  in  .}  recent  program  conducted  at  the 
These  ss'stei'.s,  in  Dart,  are  tnohilc,  feature 


ABSTR/ACT:  A  continuin'.;  gi  ■  , 

Center  to  provide  a  pilo'-ti 
de.signed  to  invest  iga  ti 
while  being  subject'd  to  ,  .i ;  ,  •  ■ 

rc'-entry  vehicles  returnii.g  It 
have  used  the  NA.dA  centour  couch 
not  interchangeable  between  pile 
restraint  systems  have  boon  )>u  i 
California  centrifuge,  up  to  l.v 
down.  Modifications  to  the  su.'  • 
r  ade,  and  this  new  S’ipport  sv.st, 

AMAI. -N.'A:'C  U'hnsville  ccntrituge. 
euivi<  in,-;  ,s  and  exit,  a  novel  p.aeuriatic  blaadei  back  support  aut  on.i  c  ica  1  iy 
a:justin,,  '  the  pilot's  contour,  and  are  considered  by  the  user  pilots  to  be 
equal  or  superior  to  previous  systems  experienced.  This  paper  will  describe  the 
various  suppe  - ;  svstems  and  outline  the  pilot's  acceptance  of  these  systc-rs 
noting  those  areas  requiring  improvement.  Consideration  will  be  gwen  to  the 
adaptability  of  the  present  approach  to  vibration  and  impact  stresses. 
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Vykiikal,  H.C.,  R.P.  Gallant,  &  G.W.  Stinnett  1961  AN  INTERCHANGEABLE, 
MOBILE  PILOT-RESTRAINT  SYSTEM,  DESIGNED  FOR  USE  IN  A  MODERATELY  HIGH 
ACCELERATION  FIELD.  J.  Aerospace  Med.  33 (3) :279-285 ,  March  1962. 


ABSTRACT:  A  pi.ots'  mobile  restraint  suit,  developed  at' the  Ames  Research 
Center  c£  the  National  Aeronautics  and  Space  Administration  is  described. 

The  primary  purpose  of  this  restraint  and  support  system  was  to  permit  simulA- 
tor  studies  of  flight  vehicle  control  under  varying  conditions  of  acceleration 
stress.  Although  not  tested  under  impact  accelerations  or  lateral  transverse  ' 
forces,  it  is  believed  that  the  basic  concept  would  Le  useful  for  an  orbital 
or  space  vehicle.  A  list  of  3  restraint  suit  requirements  is  given  with  pic¬ 
tures  and  a  detailed  description.  (CARI) 
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Wacholdcr,  B.V.  and  E.  Payer  April  1960  CRITICAL  ENVIROtMENTS  ENCOUNTERED 
BY  HIGU-ALTITUDE  VEHICLES. 

(1960  Proceedings  of  the  Institute  of  Environmental  Sciences,  19-35) 


ABSTRACT:  Four  typical  vehicles  were  tracked  from  the  launching  pad  and  orbit 
through  to  re-entry  into  the  Earth's  atmosphere.  It  is  our  belief  that  only 
through  such  a  study  can  we  obtain  the. necessary  insight  into  the  problems  of 
chc  environment  throughout  the  vehicle's  flight  path.  This  study  leads  to  the 
elusion  that  the  critical  environments  are  vacuum,  radiation,  and  temperature. 
In  addition  micrometeorites  have  to  be  considered  as  a  possible  hazard  to 
vehicle's  flight  path.  This  study  leads  to  the  conclusion  that  the  critical 
environments  are  vacuum,  radiation,  and  temperature.  In  addition  micrometeo¬ 
rites  have  to  be  considered  as  a  possible  hazard  to  vehicles  designed  to  stay 
in  orbit  for  an  extended  period  of  time.  The  effect  of  the  unique  space , environ¬ 
ment  of  radiation  and  vacuum  on  the  more  susceptible  materials  and  components 
such  as  plastics  and  semiconductors  was  also  outlined. 

It  is  planned  to  continue  the  study  to  determine  instrumentation  requirements 
to  monitor  the  deleterious  space  environments. 


5,743 

Wacholder,  B.V,  &  E.  Payer  1960  STUDY  OP  INSTRUMENTATION  AND  TECHNIQUES  FOR 

MONITORING  VEHICLE  AND  EQUIPMENT  EN’VIRON’MENTS  AT  HIGH  ALTITUDE  INSTRUMENTA¬ 
TION  and  MONITORING  TECHNIQUES 

Wright  Air  Development  Division,  Air  Research  and  Development  Command,  Hright- 
Patterson  APB,  Ohio  WADC  TN-59-307,  Vol.  Ill  June  1960 
ASTLA  AD  268  090 

ABSTRACT:  Instrumentation  techniques  are  presented  which  are  available  within 

the  btate-of-the-art ;  an  instrumentation  system  is  proposed  for  the  monitoring 
of  high-altitude  environments  encountered  by  typical  vehicles.  The  high  altitude 
environmental  effects  on  typical  vehicles  and  equipment  is  summarized.  The 
present  airborne-instrumentation  state-of-the-art  is  presented  for  measuring 
temperature,  pressure,  strain,  vibration,  acceleration,  radiation,  meteorite 
detection,  and  acoustic  noise.  A  feasible  instrumentation  system  is  discussed 
for  monitoring  these  deleterious  environ:.  ts .  In  addition,  recommendations 
are  made  for  an  extension  of  this  study  to  cover  environments  created  by  nuclear 
and  other  advanced  propulsion  systems.  Another  recommendation  is  the  continua¬ 
tion  of  the  instrum.entation  study  to  -'ffect  a  complete  design  specification  for 
an  environmental  monitoring  system  for  a  particular  vehicle. 
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Wacholdcr,  B.V.  and  E.Fayer  1961  STUDY  OF  INSTRUMENTATION'  AND  TECHNIQUES 
FOR  H)NITORING  VEHICLE  AND  EQUIPMENT  ENVIRONMENTS  AT  HIGH  ALTITUDE. 

VOLUME  I.  VEHICLES  AND  ENVIRON'MENTS .  WADC  TN  59  307,  ASTU  AD  266288 

ABSTRACT:  Typical  aerospace  .vehicles  and  their  trajectories  are  described. 

The  operating  environments  of  these  vehicles,  in  the  region  of  space  between 
the  earth  and  the  .inoon,  are  discussed.  Those  vehicles  studied  include  the 
boost-glide  vehicle,  nearearth  orbiting  vehicles,  extreme  elliptical  orbit¬ 
ing  vehicles  traversing  the  Van  Allen  radiation  belts,  transfer  vehicles,  and 
lunar  vehicles.  Each  vehicle  studied  typifies  some  environmental  problem, 
such  as  re-entr'f  conditions  or  radiation  effects.  (Author) 
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Waggoner,  J.  N.  et  al  1960  PRESENT  ACTIVITIES  IN  THE  LIFE  SCIENCES. 
1960  Report  by  the  Life  Sciences  Coomittee,  Aerospace  Medical 
Association,  Washington,  D.  C. 
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Uagnor,  E.  1886  FORTGESETZTE  UNTERSUCHUNGEN  UBER  DEN  EINFLUSS  DER  SCHWERE 

AUF  DEN  KREISLAUF  (Continued  Research  Concerning  l;he  Influence  of  Gravity 
Upon  the  Circulation) 


priiig.  Arch,  rcs.  Physiol.  (Berlin)  39:  371-386. 
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Wahl,  N.  E.  &.  A.  A.  Whiting  1948  HEAD  IMPACT  INVESTIGATION.  FINAL  REPORT. 
(Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  N,  Y.)  Contract  No. 
N6ori-119,  Rept.  No.  OG-537-D-9,  Jan.  1,  1948.  ASTIA  ATI  201  360. 

ABSTRACT:  The  objectives  of  this  project  were  the  collection  of  data  on  acceler 
a tions,,  impact  blows,  and  the  determination  of  protective  characteristics  of 
panels  and  structural  configurations. 

A  plastic  head  form  filled  with  a  gelatimous  material  was  developed  to  have 
strength  characteristics  similar,  to  those  of  a  human  head.  This  9-1/2  pound 
head  form  was  designed  tc  fracture  when  dropped  five  feet  onto  a  flat,  rigid 
surface. 
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A  shock  cord  actuated  catapmlt  apparatus  was  developed  to  project  the  head  forms 
into  test  panels  and  other  structural  configurations.  This  device  produced  a 
range  of  impact  velocities  of  the  head  form  from  15  to  140  feet  per  second.  The 
head  was  cradled  on  a  catapult  car  which  was  mounted  on  two  horizontal 

rai.s.  ihe  shock  cords  accelerated  the  head  form  over  a  distance  of  6  feet,  at 
which  point  the  shock  cords  arrested  the  catapult  ezr  and  the  head  form  conknued 
to  travel  in  free  flight  approximately  8  feet  to  the  test  panel. 


5,748 

Waitt;  G.  E.  n.d.'  INVESTIGATION  INTO  THE  EFFECT  OF  ALTITUDE  AND  ANOXIA  ON 
"BL(\CKING-OUT"  THRESHOLD.  (Great  Britain,  Flying  Personnel  Research 
Committee)  Rept.  No.  FPRC  213 
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Wahl,  N.E.,  Whiting,  A. A.  1948  HEAD  IMPACT  INVESTIGATION  -PROGRESS-.,^ 
REPORT  FOR  AUGUST  (Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  N.Y^ 
Report  No.  OG-537-D-7,  NR-172-384,  Contract  No.  N5ori-119,  Task  Order  8, 
1  Jan.  1948.  TIP  U1912 


ABSTRACT:  This  program  is  divided  into  two  phases;  one,  the  development  of 
plastic  head  forms  and  two,  the  evaluation  and  crash  testing  of  these  forms. 

During  the  past  month,  fifteen  head  forms  were  fabricated  for  test  purposes 
and  material  for  additional  head  forms  has  been  prepared. 

Difficulties  were  experienced  in  the  instrumentation  set7up  which  required  sorau 
changes  before  actual  testing  could  be  started. 

Several  successful  test  runs  were  made  against  1/8"  24ST  aluminum  alloy  flat 
panels. 

With  impact  velocities  of  approximately  30  feet  per  Second,  the  head  form 
was  decelerated  at  approximately  195  G’s  with  no  damage  to  the  head  form  at 
the  point  of  impact.  There  was  however,  a  failure  of  the  head  form  in  contre- 
coup  with  a  shattering  fracture  at  the  rear  of  the  head  form* 
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Walil,  N.E.,  A.A,  Whiting  1948  HEAD  IMPACT  INVESTIGATION  -  PROGRESS  REPORT  FOR 
SEPTEMBER  (Cornell  Aeronautical  Laboratory,  Inc.  Buffalo  21,  N.Y.)  Rept.  No. 
OG-537-D-8;  NR-172-384;  Contract  No.  N6ori-119,  Task  Order  VIII,  1  Jan.  1948 
TIP  U2186 

ABSTRACT:  During  the  past  month,  additional  tests  have  been  run  against  1/8" 
24ST  aluminum  alloy  flat  panels,  aluminum  alloy  curved  panels,  and  sandwich  con- 
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struction  panels  using  balsa  wood  and  Styrofoam.  An  additional  series  of  tests 
have  been  run  using  several  tubes  of  different  materials. 

Tests  conducted  at  impact  velocities  up  to  60  ft.  per  second  indicate  that 
the  sandwich  construction  panel  offers  excellent  protection  for  the  head  form. 
2AST  aluminum  alloy  tubes  with  low  diameter:  thickness  ratio  severely 
damaged  the  head  form  on  Impact.  By  increasing  the  diameter:  thickness  ratio, 
the  tubes  were  less  destructive  to  the  head  form  on  impact. 

,The  test  work  on  various  panels  is  nearing  completion  and  the  next  report 
published  will  be  the  final  report  summarizing  all  work  covered  under  this 
contract. 
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Wahl,  N.E.  &  A. A.  Whiting  19A8  HEAD  IMPACT  INVESTIGATION 

(Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.Y.)  Report  No  OG-537-D-9 
NR  172-384,  22  Dec.  1948.  ASTlA  AD  201360. 


ABSTRACT:  The  objectives  of  this  project  were  the  collection  of  data  on 
accelerations  impact  blows,  and  the  determination  of  protective  characteristics 
of  panels  and  structural  configurations. 

A  plastic  head  form  filled  with  a  gelatinous  material  was  developed  to  have 
strength  characteristics  similar  to  those  of  a  human  head.  This  9-1/2  pound 
head  form  was  des't^ned  to  fracture  when  dropped  five  feet  onto  a  flat,  rigid 
surface. 

A  shock  cord  actuated  catat-  ilt  apparatus  was  developed  to  project  the  head 
forms  into  test  panels  and  other  structural  configurations. 

It  was  found  that  with  proper  considerations  for  the  design  of  impact 
structures  it  is  entirely  possible  to  absorb  impact  energiesof  400-800  in. 
lbs.  without  fiactuie  ''.f  the  skull.  Prevention  of  skull  fractures  by  proper 
energy  absorption  devices  will  greatly  reduce  the  number  of  fatal  Injuries 
received  in  airplane  crashes.  However,  fracture  of  the  skull  is  only  one 
indication  of  a  lethal  blow  and  many  deaths  have  been  recorded  where  the 
brain  has  been  injured  as  a  result  of  a  head  blow  without  skull  fractures. 
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Wakeley,  C.P.G.  1943  BLAST  INJURIES  (DR.  JOHN  BURNS  LECTURE)  Glasgow  Med.  J. 
139:91-102 
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W«ld,  H..  M.  Guernsey,  &  F.  H.  Scott  1937  SOME  EFFECTS  OF  ALTERATION  OF 
POSTURE  ON  ARTERUL  BLOOD  PRESSURE.  Amer.  Heart  J.  14:319-330 
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Helchner,  0.  &  F.M  Sewyer  1958  PARACHUTIST  SPIN  PROBLEM. 

(USAF,  Wrlght-Pstterson  APB,  Ohio)  UADC  TN-58-261.  Sept.  1958. 
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Welchner,  0.  &  P.H.  Sawyer  1960  PARACHUTIST'S  SPIN  PROBLEM 

(Aeronautical  Research  Lab.,  Wright  Air  Development  Dlv.,  Wrlght- 
Patterson  AFB,  Ohio)  ProJ .  No.  1366,  Rept.  No.  ARL  TN  60-150, 
Sept.  1958.  ASTIA  AD  250  436 


ABSTRACT:  Research  was  undertaken  to  furnish  the  Aerospace  Medical  laboratory 
an  estimate  of  the  splnrates  possible  tihen  a  man  falls  free  from  high  altitudes 
In  a  supine  position.  The  spinning  moments  acting  on  a  small  model  In  a 
uniform  airflow  were  determined  for  some  configurations  %rtilch  were  slightly 
unsymmetrlcal  with  respect  to  the  splnaxls.  The  splnrates  were  then  calcula¬ 
ted  assuming  that  the  body  does  not  pitch  and  roll  during  the  fall.  For  a 
vertical  fall  from  an  altitude  of  83,000  ft,  splnrates  were  determined  which 
far  exceed  the  value  which  may  be  fatal  v.o  nan.  (Author) 
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Walchner,  0.  1961  PARACHUTIST'S  SPIN  PROBLEM. 

In  Bergeret,  P.,  ed..  Escape  and  Survival:  Clinical  and  Biological 
Problems  In  Aero  Space  Medicine.  (Advisory  Group  for  Aeronautical 
Research  and  Development,  Paris)  AGARDograph  No.  52.  PP.  10-17 
ASTIA  Doc.  No.  AD  261  881. 

ABSTRACT:  The  Aeronautical  Research  Laboratory  of  the  Air  Force  Research  Division 
was  recently  informed  of  the  hazardous  flat  spin  conditions  that  a  parachutist 
Is  likely  to  encounter  during  a  free  fall  from  high  altitude.  The  problem  was 
approached  through  a  study  of  the  autorotation  characteristics  Inherent  in 
different  configurations.  Including  man.  The  tests  described  here  Indicated 
that  the  spin  could  be  controlled,  for  Instance,  by  propeij  orelntatlon  and 
attitudes  of  the  feet  or  otner  limbs.  However,  controlling  a  flat  spin  In  this 
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vay  certainly  would  require  extentlve  training  and  would  suppose  that  the  man 
Is  not  in  state  of  shock  and  has  not  lost  consciousness.  Also,  the  pressure 
suit  worn  at  high  altitudes  probably  will  not  allow  sufficient  freedom  to  steer 
the  body  with  the  limbs.  The  fall  must  be  spin  proof  until  a  safe  altitude  is 
reached  at  which  the  parachute  can  be  opened.  It  was  shown  that  small  asymmetries 
in  the  configuration  may  lead  to  autorotation.  The  configuration  and  the  flex¬ 
ibility  of  limbs  of  man  offer  very  many  possibilities  for  such  undesirable 
asynnetrie? .  The  idea  of  eliminating  these  asymmetries  in  shape  by  placing. the 
man  in  a  capsule  is  not  encouraging  after  the  flat  spinning  cylinder  has  been 
observed  in  a  vertical  air  flow.  Maybe  the  only  efficient  approach  to  a  solution 
to  the  parachutist's  spin  problem  will  be  to  develop  Mans  of  preventing  a 
oian  ttSJi  assuming  a  flat  position  during  the  fail 
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Waldman,  A.  N.  1961  PIE20RESISTIVE  ACCELEROMETERS 

In  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
Meeting.  April  5.  6.  7.  1961.  Washington.  D.  C.  (Mt .  Prospect,  Ill.: 
Institute  of  Environmental  Sciences,  P.  0.  B.x  191)  pp.  627-633 
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Walhout,  G.J.  ,  D.J.  Schneider  6  L.E.  Spencer  1961  INVESTIGATION,  U.S.  ARMY 
H-21C  VERTOL  SHAWNEE  HELICOPTER 

Aviation  Crash  Injury  Research,  Phoenix,  Arizona  Contract  DA-44-177-TC-707 
TREC  Technical  Report  61-134  USATRECOM  Task  9R95-20-001-01 

ABSTRACT:  Report  is  made  of  crash  Injury  investigation  involving  a  U.S. 

Army  H-21C  helicopter  to  determine  the  extent  of  injuries  to  occupants  and 
aircraft  damage,.  Wreckage  was  examined  at  the  crash  site,  photographs  obtained, 
and  reconstruction  of  the  approximate  kinematics  of  the  crash  sequence  made. 

It  was  found  that  crew  seat  attachments  failed  and  injury-producing  hazards 
were  present  in  the  aircraft  which  was  extensively  damaged.  As  a  result  of 
the  findings,  it  is  recommended,  in  part,  that  crew  and  passenger  seat  belt- 
shoulder  harness  tiedown  be  secured  to  the  basic  structure  of  the  aircraft 
and  that  the  use  of  cast  aluminum  lor  seat  anchorages  b<^  discontinued. 
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Walhout,  G.  J,  and  H.  W.  Schweer  Feb.  1962  AIRCRAFT  ACCIDENT,  HOLLOMAN  AIR 

FORCE  BASE,  NEW  MEXICO  (Aviation  Crash  Injury  Research,  Phoenix,  Arlz.) 

Repc.no.  AvCIR  61-19;  Contract  DA  44-177-tc-802,  TBEC  TR  62-9.  Feb.  1962. 

ASTIA  AD- 275  183L 

ABSTRACT:  On  October  26,  1961,  a  U.S.  Army  L-19,  Serial  No.  50-1654,  of  the 
Army  Aviation  Branch  at  Holloman  Air  Force  Base,  New  Mexico,  cCd^hcv!  while 
performing  simulated  bombing  attacks  on  an  Army  bivouac.  The  crash  site  was 
approximately  3-'^  miles  west  of  the  departure  end  of  runway  25  at  Holloman 
AFB,  New  Mexico. 

A  crash  injury  investigation  of  the  accident  was  conducted  on  October 
28-30.  1QA1  by  Av<at<on  Crash  Injury  Research  (AVOIR)  under  the  provisions 
of  U.S.  Army  Transportation  Research  Command  Contract  No.  DA  4^-1 / / '7C-802 . 

The  investigation  revealed  that  the  pilot  was  seriously  injured  during 
impact  and  was  then  severely  burned  by  the  fire  %>hich  developed  at  Che  end  of 
Che  crash  sequence.  The  observer,  in  Che  rear  seat,  was  also  injured  when  he 
released  his  lap  belt  and  was  ejected  from  the  aircraft  during  the  crash 
sequence.  As  a  result  of  this  investigation,  it  is  recommended  that:  (1) 

The  latching  mechanism  of  the  pilot's  seat  be  improved.  (2)  Consideration  b^ 

fiven  to  the  development  of  crash-fire  inerting  systems  for  Army  aircraft, 
urth'er  efforts  be  devoted  to  the  improvement  of  the  APH-5  retention  system. 

(4)  Radio  components  underneath  the  rear  seat  be  relocated  or  padded  with 
energy  absorbing  material. 
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Walker,  A.  E.,  J.  J.  Kollross,  and  T.  J.  Case  1944  THE  PHYSIOLOGICAL 
BASES  OP  CONCUSSION.  J.  Neurosurg.  1-103. 
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Walker,  S  M.  1955  ACCELERATION  OF  THF  HEART  BY  KCl,  INTRAPERITONEALLY 

INJECTED,  IN  THE  DOG. 

(Univ.  of  Louisville  School  Oi  Medicine,  Louisville,  Ky.) 


ABSTRACT:  Male  mongrel  dogs  were  anesthetized  with  275  mg/kg  of  sodium  barbital 
and  prepared  for  recording  the  respiration,  blood  pressure,  and  ECG.  A  single  dose 
(usually  600  mg/kg)  of  27,  KCl  solution  was  injected  intraperitoneally  in  7  animals 
The  average  survival  time  after  KCl  injection  was  2  hr.  and  25  min.  The  sinus 
rate  was  accelerated  in  4  out  of  7  experiments.  Ectopic  beats  occurred  in  5 
cases.  In  all  c  .es  A-V  block  was  followed  by  alternate  slow  and  rapid  ventricu¬ 
lar  beats.  The  rapid  ventricular  rate  exceeded  tne  initial  sinus  rate.  For  the 
7  experiments  the  average  sinus  rate  before  KCl  injection  was  159/min.  For  the  7 
experiments  the  average  of  the  rapid  ventricular  rate  after  KCl  injection  was  197/ 
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min.  Although  marked  ventricular  slowing  occurred  toward  the  end  of  each  experi¬ 
ment,  only  2  experiments  terminated  in  cardiac  arrest.  The  other  5  terminated  in 
ventricular  fibrillation.  Previous  reports  in  the  literature  have  shown  that 
intravenous  injection  of  KCl  usually  produces  slowing  of  the  sinus  pacemaker  and 
of  the  ventricular  rate.  The  present  report  shows  that  intraperitoneal  injection 
of  KCi  usually  produces  acceleration  of  the  sinus  pacemaker  and  of  the  ventricular 
rar*.  fPederatjion  Proceedings  14:486,  Mar.  1955) 
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Walker,  P.  B.  1961  THE  VICTOR  ACCIDENT  INVESTIGATION  1959-61. 

(Royal  Aircraft  Establishment,  Great  Britain)  Report  No.  Structures  266. 
ASTIA  Doc.  No.  AD-i24  7u3L.  (Secret  E“p«rt) 
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Walhout,  G.  J.,  D.  J.  Schneider  &  L.  E.  Spencer  1961  CRASH  INJURY 
INVESTIGATION:  U.  S.  ARMY  H-21C  VERTOL  SHAWNEE  HELICOPTER,  TOBYHANNA, 
PENNSYLVANIA,  23  AUGUST  1961.  (Aviation  Crash  Injury  Research,  Phoenix, 
Arizona)  AvCIR  61-11,  TREC  Tech.  Reptv  61-134,  September  1961. 


ABSTRACT:  Report  is  made  of  crash  injury  investigation  involving  a  U.S.  Army 
H-21C  helicopter  to  determine  the  extent  of  injuries  to  occupants  and  aircraft 
damage.  Wreckage  was  ixamined  at  the  crash  site,  photographs  obtained,  and 
reconstruction  of  the  approximate  kinematics  of  the  crash  sequence  made.  It 
was  found  that  crew  seat  attachjients  failed  and  ' n.‘ ury- producing  hazards  were 
present  in  the  aircraf :  which  was  extensively  damaged.  As  a  result  of  the 
findings,  it  is  recomramded,  in  part,  that  crew  and  passenger  seat  belt  shoulder 
harness  tiedown  be  secured  to  the  basic  structure  of  the  aircraft  and  that  the' 
use  of  cast  aluminum  for  seat  anchorages  be  discontinued.  (AUTHOR) 
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Walhout,  G.  J.  &  H.  W.  Schweer  1962  CRASH  INJURY  INVESTIGATION:  U.  S. 
ARMY  L-19A  AIRCRAIT  ACCIDENT,  HOLLOMAN  AIR  FORCE  BASE,  NEW  MEXICO, 

26  October  1961.  (Aviation  Crash  Injury  Research,  Phoenix,  Arizona) 
AvCIR  61-19,  TREC  Tech.  Rept.  62-9,  February  1962. 


ABSTRACT:  Report  is  made  of  crash  Injury  investigation  involving  a  U.S, 

Anny-lr-19A  aircraft  to  determine  cause  of  injuries  and  extent  of  aircraft 
damage.  Wreckage  was  examined  at  the  crash  site,  photographs  obtained,  and 
reconstruction  of  the  ajpproximate  kinematics  of  the  crash  sequence  made. 
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The  investigation  revealed  that  the  pilot  was  seriously  injured  during  Impact 
and  was  then  severely  burned  by  the  fire  which  developed  at  the  end  of  the  crash 
sequence.  The  observer,  in  the  rear  seat,  was  also  injured  when  he  released 
his  lap  belt  and  was  ejected  from  the  aircraft  during  the  crash  sequence.  As 
a  result  of  this  Investigation,  it  is  recommended  that: 

1.  The  latching  mechanism  of  the  pilot's  seat  be  improved 

2.  Consideration  be  given  to  the  development  of  crash-fire  inerCmg  systems 
for  Army  aircraft. 

3.  Further  efforts  be  devoted  to  the  improvement  of  the  AFH-5  retention 
system. 

4.  Radio  components  underneath  the  rear  seat  be  relocated  or  padded  with 
energy  absorbing  material. (AUTHOR) 
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Walker,  A  Earl,  Jerry  J.  Kollros,  &  Theodore  J.  Case  1944  THE  PHYSIOLOGICAL 
BASIS  OF  CONCUSSION 

(J.  of  Ne trosurg  1(2):103-116  March  1944) 

ABSTRACT:  Analysis  of  the  clN'ical  nanifestations  of  concession  in  the  cat,  dog 
and  monkey  show  that  they  are' the  result  of  intense  excitation  of  the  central 
nervous  system  at  the  moment  of  the  blow  to  the  head. 

At  the  moment  of  concussion  a  marked  electrical  discharge  occurs  within 
the  central  nervous  system.  In  the  vinethene-novocaine  anesthetized  animal 
the  cortical  activity  is  increased  in  frequency  following  the  initial  discharge 
(afterdischarge)  for  10  to  20  seconds,  then  decreases  until  there  is  little 
spontaneous  activity  (extinction).  Within  several  minutes  the  electroencephal¬ 
ogram  becomes  practically  normal  again. 

At  the  moment  of  a  blow  on  the  skull  a  sudden  increase  in  pressure  at  the 
site  of  Impact  occurs  with  pressure  waves  being  transmitted  throughout  the 
intracranial  cavity. 

It  is  concluded  that  these  mechanical  forces  produce  a  breakdown  of  the 
polarized  cell  membranes  of  many  neurones  in  the  central  nervous  system,  thus 
discharging  their  axones.  This  intense  traumatic  excitation  is  followed  by  the 
same  electroencephalographlc ,  chemical  and  clfnical  phenomena  which  characterize 
intense  stimulation  of  the  nervous  system  by  electrical,  chemical  or  other 
agents. (AUTHOR) 
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Walker,  Robert  Y.  1962  WHAT  CAN  MAN  CONTRIBUTE  TO  OPERATIONS  IN  SPACE 
In:  (School  of  Aerospace  Medicine)  Lectures  in  Aerospace  Medicine.  1962 

pp.  173-190 

ABSTRACT:  Man  has  some  real  capabilities  to  contribute  to  space  flights  that 
cannot  be  duplicated  by.  mechines^  Man  has  the  specif ic  advantages  of  being 


able  to  economically,  simply,  and  without  fixed  pre -programming  sense,  synthesize. 
Judge,  and  act  as  an  intelligent  subsystem  responding  to  events  in  the 
performance  of  the  vehicle  and  the  mission  to  gain  the  greatest  returns. 

Fro  these  reasons,  it  is  imperatuve  that  man  be  included  at  an  early  stage 
n  space  vehicles  to  speed  up  the  development  and  application  of  such  vehicles. 
This  will  insure  and  expedite  the  gro%rth  of  such  systems  to  their  ultimate 
operational  value  for  man's  use. 
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Walsh,  E.C.  1957  PHYSIOLOGY  OF  THE  NERVOUS  SYSTEM  (London,  England,  Longmans, 
Green,  and  Co. ,  1957) 
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Walters,  G.  R. .  C.  C.  Wunder ,  and  Lincoln  Smith.  March  1960  MULTIFIELD 
CENTRIFUGE  FOR  LIFE-LONG  EXPOSURE  OP  SMALL  MAMMALS  •  Reprinted  from 
Journal  of  Applied  Physiology  15(2) : 307-308. 
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Walton,  L.  1953  TYPICAL  IMPACTS  0?  JET  AIRCRAFT  LAND  CRASHES 
J.  Aviation  Med.  24:474-482 
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Wang,  Kenneth,  &  Lu  Ting  1960  ANALYTIC  SOLUTIONS  OP  PLANAR  REENTRY  TRAJECTORIES 
WITH  LIFT  AND  DRAG.  (Polytechnic  Institute  of  Brooklyn,  New  York)  PIBAL 
Rept.  No.  601;  Contract  AF  49(638)445;  AFOSR  TN  60-508;  ASTIA  AD-237  370- 
Apr.  1960 

ABSTRACT:  An  approximate  analyt ic  solut ion  was  obtained  f  t  the  shallow  re-entry 
trajectory  with  aerodynamic  forces.  The  limitation  on  the  entry  velocity  was 
removed  by  retaining  the  gravitation  and  the  centrifugal  terms  in  the  equations 


of  inotion.  The  solution  is  applicable  to  trajectories  with  r  itry  velocity 
differing  much  from  the  circular  orbit  velocity.  For  constant  lift  and  drag 
coefficients  the  solutions  are  expressed  as  2  algebraic  relation;-.  The  first 
one  relat;*s  the  angle  of  inclination  to  the  atmospheric  density  or  altitude.  The 
second  one  relates  the  velocity  to  the  density.  For  lift  and  drag  coefficients 
varying  as  a  function  of  altitude,  the  solutions  may  be  modified  accordingly. 

Fpr  a  given  entry  condition  and  vehicle  area/wt  ratio,  the  first  relation  is 
independent  of  the  drag  coefficient.  Thus  it  can  be  tabulated  for  various  lift 
coefficients  only.  The  second  relation  gives  the  velocity  at  any  point  of  the 
trajectory  for  a  given  drag  coefficient.  The  acceleration  experienced  by  the 
pilot,  and  the  total  acceleration  at  any  point  of  the  trajectory,  can  be  calcu* 
lated  once  the  velocity  and  the  density  are  known.  It  is  found  that  the  maximum 
acceleration  can  be  approximated  by  the  acceleration  at-\9*0.  wherejis  the  angle 
of  inclination.  For  trajectories  consisting  of  multiple  entries  and  exits  the 
exit  velocity  and  exit  angle  can  be  computed  by  a  simple  iteration.  (AUTHOR) 
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Wang,  K.  and  L.  Ting,  1961  APPROXIMATE  SOLUTIONS  FOR  REENTRY  TRAJECTORIES 
WITH  AERODYNAMIC  FORCES.  (Brooklyn,  Polytechnic  Inst.) 

,  Contr.  AF-A9(638)445,  Rept.  no.  647,  AFOSR-684,  May  1961 

ABSTRACT:  Approximate  analytic  solutions  for  planar  trajectories  with  constant 
lift  and  drag  coefficients  are  obtained  by  improving  and  extending  the  analytic 
solution  of  Allen  and  Eggers,  and  that  of  Lees,  Hartwig,  and  Cohen.  The 
solutions  are  derived  in  a  closed  form  of  simple  functions  expressing  the 
relations  between  the  velocity,  the  angle  of  inclination,  and  the  density,  or 
elevation.  Using  these  relations,  the  acceleration  experienced  by  the  pilot 
and  the  peak  value  can  be  calculated.  Before  reaching  the  peak  acceleration 
and  the  trajectory  of  constant  lift  and  drag  coefficients  can  be  changed  to  a 
trajectory  with  constant  designed  acceleration  by  lift  and  drag  modulation. 
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Wang,  S.  C.,  &  H.  I.  Chinn  1952  EMETIC  TRIGGER  ZOt-F  AND  MOTION  SICKNESS  IN 
DOGS.  (College  of  Physicians  &  Surgeons,  Columbia  Univ  .  ,  New'York,  and 
School  of  Aviation  Medicine,  Randolph  Field,  Texas) 


ABSTRACT:  Wang  and  Borison  (1950)  have  localized  a  chemorecept ive  trigger  zone 

for  emesis  i  the  caudal  portion  of  the  medilla.  Ablation  of  this  zone  protects 
dogs  from  vomiting  to  apomorphine  and  other  centrally  acting  emetics  The  vomit¬ 
ing  center  remains  intact  , in  these  animals,  because  they  vomit  to  threshold  doses 
of  orally  administered  copper  sulphate.  Twelve  dogs  which  have  been  consistently 
sensitive  to  swinging  motion  on  4  successive  weekly  trials  are  selected  for  the 
operations;  The  results  shown  in  the  labyrinthectomized 

and  cerebellar  animals  are  in ^onforralry" wtthrthose-  repofted  "by  SyoTierg  93T) 
and  by  Tyler  and  Bard  (1949),  respectively.  The  findings  on  trigger  zone  ablated 
dogs  (see  table)  indicate  that  the  chemorecept ive  zone  is  in  the  direct  pathway 
concerned  with  the  vestibular  reflex  in  producing  motion  sickness.  The  mechanism 
involved  in  the  mediation  of  impulses  to  this  zone  is  now  under  study. 
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Wang,  S.  C.,  &  H.  1.  Chinn  1956  EXPERIMENTAL  MOTION  SICKNESS  IN  DOGS:  IMPOR¬ 
TANCE  OF  LABYRINTH  AND  VESTIBULAR  CEREBELLUM.  Amer.  J.  Phvsiol .  185(3): 617- 
623,  June  1956 

ABSTRACT:  Bilateral  lab^rrinthectomy  or  ablation  of  the  nodulus  and  uvula  of  the 

cerjbellum  was  observed  to  eliminate  vomiting  res, ponses  to  prolonged  .^winging  mo¬ 
tion  in  dogs  selected  for  their  normal  susceptibility  to  motion  sickness.  Incom¬ 
plete  extirpation  of  these  structures  produced  partial  or  total  resistance  to  motioo 
sickness.  The  animals  operated  upon  exhibited  generally  normal  responses  to  intra' 
venously  administered  apomorphine  or  to  orally  administered  copper  sulfate.  The 
results  indicate  that,  the  vestibular  impulses  produced' by  motion  traverse  the  nodultrtt 
and  uvula  of  the  cerebellum  and  the  chemoceptive  emetic  trigger  zone  before  reach¬ 
ing  the  medullary  vomiting  center. 
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Wang,  S.  C.,  H.  I.  Chinn.  6iA.  A.  Renze  1957  EXPERIMENTAL  MOTION  SICKNESS  IN 
DOGS:  ROLE  OF  ABDOMINAL  VISCERAL  AFFERENTS .  (School  of  Aviation  Medicine, 
Brooks  AFB,  Texas)  Rept.  No.  57-112,  June  1957 
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Ward,  A.  A.,  Jr.  1960  EXPERIMENTAL  CONCUSSION.  FINAL  REPORT. 

(University  of  Washington  School  of  Medicine,  Seattle,  Wash.) 

Contract  NONR  942(00),  Proj.  NR  101  127,  c.  1960 

ABSTRACT:  A  brief  summary  was  given  of  research  directed  at  physiological 
mechanisms  responsible  for  the  coma  that  follows  acce leration--acceleration 
conclusion.  The  technique  used  was  that  of  monitoring  alterations  in 
neural  activity  after  a  blow  to  the  head  in  cats  and  monkeys..  Neurophysiologi¬ 
cal  studies  following  acceleration  concussion  were  made.  A  study  of  drugs 
for  clinical  treatment  of  this  condition  was  also  conducted.  (Tufts) 
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Ward,  A.  A,,  Jr.  1961  EXPERIMENTAL  CONCUSSION. 

(School  of  Medicine,  Washington  University,  Seattle)  (Contract 
Nonr-94200,  Proj.  NR  101  127)  ASTIA  Doc.  No.  264  899. 
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ivard,  Arlluir  A.,  Jr.  June  1'’61  I  llY;SICLl<t;if'AL  iUSIS  KuU  CONCUiioIC-N. 

(i.'iior,  byi.i;  os  iuir.  on  iJiomcchanics  of  '.indy  liestraint  and  liead  irotnction, 
Naval  Air  .i.nlorial  Center,  I  hi  ladel[  hia  ,  lenn.  June  l-l-l.'j,  I'/Cl) 

ABSTRACT:  Within  the  brain,  a  cotrplex  biological  cotiununication  device  contain¬ 
ing  10  billion  elements,  there  are  circuits  within  the  central  core  which  appear 
to  play  an  indispensable  role  in  the  maintenance  of  consciousness.  The  function 
of  this  reticular  activating  system,  which  projects  diffusely  to  many  parts  of 
the  brain,  is  dependent  upon  a  continuous  input  of  sensory  signals.  If  this 
sensory  driving  is  blocked  in  any  fashion,  activity  in  these  critical  circuits 
then  "runs  down"  and  consciousness  is  lost.  Direct  damage  to  these  circuits 
in  the  upper  brain  stem  and  central  thalamus  thus  produces  coma;  while  blocking 
transmission  of  sensory  input  upon  which  its  activity  depends  by  means  of 
various  drugs  is  the  basis  for  the  loss  of  consciousness  during  anesthesia. 

It  appears  that,  following  acceleration  concussion,  changes  in  those  circuits 
responsible  for  the  sensory  driving  of  the  reticular  system  are  also  produced 
so  that  transmission  is  blocked  and  loss  of  consciousness  occurs. 

There  is  evidence  to  suggest  that  the  human  nervous  syster  handles  many 
items  of  information  simultaneously  whereas  modern  computers  tend  to  do  one 
tiling  at  a  time.  This  use  of  parallel  paths  with  multilevel  referencing  coupled 
with  systems  of  second  and  third  order  feedback  circuits  provides  a  high 
redundancy  figure  for  the  brain  with  equivalent  functional  reliability.  Were 
it  not  for  this  property,  unattainable  demands  of  reliability  would  be  placed 
upon  individual  switching  elements  of  the  brain.  These  factors  may  play  a 
role  in  the  ability  of  the  brain  to  withstand  relatively  high  forces  before 
concussion  occurs. 
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Ward,  B. ,  E.  Schumacher  and  F.  Bloetscher  1960  A  SPACE  FLIGHT  ESCAPE  SYSTEM. 

In  1960  Proceedings  of  the  Inst itute  of  Environmental  Sciences .  Pp.  298-300. 

ABSTRACT:  The  severity  of  the  external  environment  that  occurs  during  ballistic 
re-entry  depends  upon  configuration,  ballistic  coefficient;  surface  emissivity, 
the  initial  conditions  of  altitude,  velocity  and  flight  path  angle;  and  the 
method  of  control  for  the  escape  capsule  of  a  manned  re-entry  vehicle.  A  jetti- 
sonable  crew  escape  capsule  is  presented  for  a  glide  re-entry  type  of  space 
vehicle  which  provides  an  escape  capability  utilizing  drag-stabilized  ballistic 
re-entry.  Escape  trajectories  within  specific  flight  corridor  limits  are  given, 
and  the  sequential  environmental  parameters  of  temperature,  acceleration  and 
atmosphere  are  analyzed  in  their  relation  to  vehicle  design  and  human  require¬ 
ments.  The  capsule  internal  environment  is  also  discussed  and  a  design  solution 
for  its  control  is  presented. 
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Ward,  J.V.  and  S.L.  Clark  1945  INJURY  TO  PARANASAL  SINUSES  BY 

SIMUIATED  BLAST  IMPACTS.  Report  #  70  (abstracted),  Comm.  Neurosurgery. 
12  March  1945 
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Wardill,  T.  E.  M.  1948  PHYSIOLOGIC  EFFECTS  OF  FLYING 
Caribbean  M.  J.  10:49-57  (nos.  1-2) 
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Ware,  Ray.  W.  1962  BIO -INSTRUMENTATION  FOR  SPACE  FLIGHT 
In:  (School  of  Aerospace  Medicine)  Lectures  in  Aerospace  Medicine,  1962 

pp.  159-172 

ABSTRACT:  This  ;  aper  is  on  the  topic  of  biomedical  monitoring  with  emphasis 
on  the  practical  and  theoretical  aspects  of  biomedical  instrumentation. 

It  contains  a  detailed  discussion  of  the  techniques  used  to  obtain  the 
measurements  of  physiological  variables  in  flight.  The  physiological  parameters 
discussed  are  the  following:  EKG  (l.eart  rate);  respiratory  rate  and  depth 
(pulmonary  ventilation);  blood  pressure  (systolic  and  diastolic);  body 
temperature,  including  both  the  average  of  several  skin  temperature  loci  and 
"core"  temperature;  EEG,  GSR:  psychorootor  performance  and;  eye  movements. 
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Warren,  J.K.  1962  ASTRONAUTICA  E  MEDICINA  (Astronautics  and  Medicine) 
Rassenga  medica  e  culturale  (Milano)  39(9):  15-18,  51.  Sept.  1962. 


ABSTRACT:  Results  of  recent  American  and  Russian  research  projects  and  space 
missions  are  reviewed  concerned  with  man  in  space  as  affected  by  magnetic  fields, 
solar  radiations,  gravitational  forces,  weightlessness,  accelerations,  decelera¬ 
tions,  and  psychological  factors.  Pictures  of  a  space  environment  simulator  and 
gondola  to  study  disorientation  and  the  effects  of  accelerative  forces  are 
included.  (Aerospace  Medicine  34(3):  271.  March  1963) 


/ 
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Warren,  N.D.  1950  AN  INVESTIGATION  OF  CERTAIN  AFTEREFFECTS  OP 

INTERMITTENT  RADIAL  ACCELERATION,  (The  Psychological  Laboratory, 

The  University  of  Southern  California)  Psychological  Research  on  the 
Hunvan  Centrifuge,  Report  No.  8.  Oct.  1950. 

ABSTRACT:  Healthy  young  male  students  were  employed  as  subjects  in  an 
attempt  to  determine  the  aftereffects  of  prolonged  exposure  to  moderate  g 
intensities. 

The  subjects  were  divided  into  experimental  and  control  groups.  A  battery  of 
six  tests  was  administerec  to  each  group  before  rotation  on  the  human  centri* 
fuge  and  again  at  the  conclusion  of  the  rbtation. 

The  experimental  group  was  subjected  to  3  G's  for  one  minute  every  eight 
minutes  for  a  total  of  7  minutes.  The  same  exposure  schedule  was  employed  for 
the  control  group  except  that  the  g  intensity  was  1  1/2  instead  of  3  g. 

(Note:  a  body  at  rest  on  the  surface  of  the  earth  is  being  accelerated  toward 
its  center  with  a  force  of  one  gravity.) 

An  analysis  of  the  results  was  made.  T-ratios  of  the  mean  differences  were 
■  computed  in  order  to  evaluate  the  within  group  differences,  and  t*ratios  based 
on  theN^ean  gains  were  computed  for  the  between  group  differences. 
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Warren,  N.D.  1950  PSYCHOLOGICAL  RESEARCH  ON  THE  UNIVERSITY  OF  SOUTHERN 
CALIFORNIA  HUMAN  CENTRIFUGE,  (Abstract)  Amer  Psychol..  5(9):465, 
September  1950 
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Warren,  B.  H.,  J.  A,  Roman  and  A.  Graybiel  1963  EXCLUSION  OF  ANGULAR 

ACCELERATIONS  AS  THE  PRINCIPAL  CAUSE  OF  VISUAL  ILLUSIONS  DURING  PARABOLIC 
FLIGHT  MANEUVERS. 

(U.S.A.F.  School  of  Aerospace  Medicine,  Brooks  AFB,  Texas)  SAM-TDR-63-78. 

ABSTRACT:  The, angular  accelerations  produced  in  the^pitch  axis  during  parabolic 
flights  in  the  F-IOOF  jet  aircraft  were  reversed  180  with  reference  to  the 
expe.-imental  subject.  This  was  accomplished  by  flying  the  aircraft  upside  down 
during  most  of  the  subgravity  period.  During  such  reversal  of  angular  accelera¬ 
tions,  no  difference  was  noted  in  the  observed  apparent  displacements  of  a  visual 
real  target  and  afterimage  from  those  observed  when  the  aircraft  was  flown  right 
side  up. 

The  conclusion  is  drawn  that  the  angular  accelerations  resulting  in  the  above 
maneuvers  ar4  not  a  significant  factor  in  producing  visual  illusions  previously 
observed  and  described  during  the  subgravity,  phase. 
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Warren,  J.K.  1962  ASTRONAUTICA  E  MEDICINA  (ASTRONAUTICS  AND  MEDICINE) 
Rasaenga  medtca  e  culturale  (Milano)  39(9):  15-18,  51.  Sept.  1962. 


ABSTRACT:  Results  of  recent  American  and  Russian  research  projects  and  space 
missions  are  reviewed  concerned  with  man  in  space  as  affected  by  magnetic  fields, 
so^r  radiations,  gravitational  forces,  weightlessness,  accelerations,  decelera¬ 
tions,  and  psychological  factors.  Pictures  of  a  space  environment  simulator  and 
gondola  to  study  disorientation  and  the  effects  of  accelerative  forces  are 
Included.  (Aerospace  Medicine  34(3):  271,  March  1963) 
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Warren,  N.  D.,  W.  S.  Zimmerman,  A.  A.  Canfield,  &  R.  C.  Wilson  1948  THE 
mrUJENCE  OF  GRIP  UPON  ABILITY  TO  ESTIMATE  ACCURATELY  THE  PULLING  FORCE 
APPLIED  TO  AN  AIRCRAFT  STICK.  (Dept,  of  Psychol.,  Univ.  of  Southern 
Calif.)  Contract  No,  N6  ori  77,  Task  Order  3,  Jan.  1948 


5,788 


Warren,  N«D«,  R»C»  Wilson,  G.A»  Gr«en,  C*L«3ryan,  N.E»  A'illmorbh  1950. 

AN  IN7E3TIGATI0M  OF  CEHTAIN  AFT)<P£?r F CTS  OF  T '.TER;,n TT:-"iT  RADIAL  AC.7£I>» 
ERATION.  (Reports  from  the  Psychological  Lab.,  Univ.  of  Southern  Calif.) 
(Psychological  Research  on  the  Hunan  Centrifuge,  Rept.  no.  R,  under 
contract  no.  N^ori  77,  Task  Order  3,  Office  of  Naval  Research) 
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Warren,  N.D.  1950  PSYCHOLOGICAL  EFFECTS  OF  INCREASED  POSITIVE  RADIAL 
ACCELERATION,  In  U.S.  Office  of  Naval  Research,  A  symposium: 
PsychophysioloRical  factors  in  spatial  orientation.  Washington,  D.C. 

Pp,  52-54  ONR  Proj.  Nr.  143-098*  Contract  N6ori77,  Task  111,  Pensacola, 
Florida. 

ABSTRACT;  In  the  program  of  psychological  research  on  the  human  centrifuge 
at  the  University  of  Southern  California,  two  kinds  of  problems  have  been 
studied:  (a)  the  effects  upon  certain  primary  abilities,  such  as  spatial 
orientation,  perceptual  speed,  etc.,  and  (b)  changes  is  some  more  complex 
functions  whose  applications  to  design  and  to  personnel  questions  are  more 
direct.  In  the  latter  group  are  studies  of  reaching  speed  and  accuracy, 
and  if  maximum  force  which  can  be  applied  to  airplane  controls.  Continuing 
studies  in  the  field  indicate  that  the  type  of  movement  required  of  the 
subject  has  a  relationship  to  the  speed  and  accuracy  of  the  movement  which 
may  suggest  the  most  advantageous  location,  not  only  of  emergency  control, 
but  of  particular  kinds  of  knobs  and  switches. 
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Warren,  N.  D.  1950  PSYCHOLOGICAL  RESEARCH  ON  THE  UNIVERSITY  OF  SOUTHERN 
CALIFORNIA  HUMAN  CENTRIFUGE.  (Paper,  30th  Annual  Meeting  of  the  Western 
Psychological  Aissoc.,  27-29  April  1950,  Santa  Barbara,  Calif.) 


ABSTRACT:  Research  under  Office  of  Naval  Research  Contract  N6ori77,  Task  Order 
3,  is  concerned  with  both  theoretical  and  practical  aspects  of  the  effects  of 
positive  radial  acceleration  (g)  on  human  subjects.  The  centrifuge  permits  appli 
cation  of  controlled  amounts  of  g  to  (and  beyond)  the  limits  of  hunan  tolerance. 
These  forces  siimjlate  those  experienced  by  flyers  during  certain  maneuvers  of  the 
airplane.  Results  have  applicability  to  problems  of  aircraft  design  and  to 
psychophysiological  theory.  (Amer.  Psychologist  5(9): 465,  Sept.  1950) 
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Warren,  N.  D,  1951  THE  EFFECTS  OF  INCREASED  POSITIVE  RADIAL  ACCELERATION  ON 
REACHING  AND  MANIPULATING  TOGGLE  SWITCHES.  (University  of  Southern  Calif.) 
June  1951 
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7.arren,  v.d.,  -..t..  Brj'an,  H.C.  ’.Vilson,  N.E.  TTilLT.orth;  D/7.  Svenson, 
1951  PSY^wOLCrTCAL  RESEARCH  CN  THE  HUl'.f  V  CEVTPIFUCE. 

ASTTA  AD  159  432} 


5,793 


Warrick,  M.  J.,  &  D.  W.  Lund  1946  EFFECT  OF  MODERATE  POSITIVE  ACCELERATION 
(G)  ON  ABILITY  TO  READ  AIRCRAFT -TYPE  INSTRUMENT  DIALS.  (Air  Material 
Command,  Wright  Field,  Dayton,  Ohio)  Rept .  No.  TSEAA-694-10;  ASTIA  ATI-110 
567;  15  Nov.  1946 


ABSTRACT:  This  study  was  conducted  to  determine  whether  or  not  a  oilot's  ability 
to  read  aircraft  instrument  dials  is  impaired  by  a  positive  G  force  less  than 
that  required  to  produce  blackout  . 

Nine  common  aircraft  instrument  dials  were  reproduced  in  a  printed  dial  reading 
test  of  the  true-false  type.  Thirty-four  rated  military  pilots  were  given  this 
test  on  the  human  centrifuge  under  conditions  of  l^j  and  of  3  G. 

It  was  found  that  the  pilots  attempted  to  read  as  many  dials  under  conditions  of 
3  G  as  they  did  under  conditions  of  1^  G.  However,  under  conditions  of  3  G,  241 
of  their  readings  were  erroneous  as  compared  with  181  under  conditions  of  1^^  G. 
This  increase  of  errors  is  statistically  significant  at  the  1  percent  level  of 
confidence. 
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Warrick,  M.  J.,  R.  E.  Nelson,  &  D.  W.  Lund  1947  EFFECT  OF  INCRE^ED  POSITIVE 
ACCELERATION  (G)  ON  ABILITY  TO  READ  AIRCRAFT  INSTRUMENT  DIALS.  In  P.  M. 
Fitts,  ed..  Psychological  Research  on  Equipment  Design  (Air  Materiel  Command 
Wright-Patterson  AFB,  Ohio)  Rept .  No.  19,  ATI-125  983,  pp,  257-264 


SUMMARY  AND  CONCLUSIONS:  1)  The  purpose  of  this  study  was  to  determine  whether 
the  ability  to  read  aircraft  instrument'  dials  is  impaired  under  conditions  of 
moderately  low  G.  Thirty-four  rated  military  pilots  were  required  to  read  printed 
simulated  instrument  dials  under  conditions  of  1^  and  3  G  as  produced  by  the 
human  centrifuge.  It  was  found  that  the  subjects  made  significantly  more  errors 
under  conditions  of  3  G  than  they  did  under  conditions  of  1^  G.  2)  Since  the 
ability  to  read  simulated  aircraft  dials  accurately  was  decreased  under  conditions 
of  3  6  as  compared  to  conditions  of  G,  it  is  concluded  that  moderate  G  impairs 
the  ability  to  read  aircraft  instruments.  (AUTHOR) 
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Waterfield,  R.  L.  1931  THE  EFFECT  OF  POSTURE  ON  THE  VOLUME  OF  THE  LEG. 
J.  Physiol.  72:121-131 


5,796 

Waterfield,  R.  L,  1931  THE  EFFECTS  OF  POSTURE  ON  THE  CIRCULATING  BLOOD 
VOLUME.  J.  Physiol.  72:110-120 
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Waters,  J.  W.  1954  DITCHING.  Flying  Safety.  10,(4):  6-9. 


ABSTRACT:  This  is  an  article  dealing  with  ditching  under  night  and 
instrument  conditions. 
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19^3  DITO.ilNG, 


Fly  1  n  :  ^gTety  ('oril 


A;i3T?.A  IT :  T'ia  article  at:3Coir>us  Troceoures  for  forced 
lar,d*n;3  uoon  water,  at  n:  ;!,t ,  and  fly!.,  by  •  nntrur.enta . 
First  of  all  it  is  necessary  to  eataulish  1  .ne  circumstances 


6-9. 
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•■'f  t'-i3  scri  nnd  wind.  In  order  to  cbojse  r,i\R  oroocr  land  In;' 
d'roc:ti'>n.  If  tiie  tIIoL  is  unaole  to  obtain  this  inform- 
oM  hi'iseir,  he  ir.-iv  obtain  It  I’ro.a  the  1‘11  ,ht  traffic 
directions  of  tiie  ".iescue  doorninatlon  Center".  It  Is 
bett-'r,  hov;evcr,  tiiat  tiie  flyer  .aake  his  own  ooservations 
u.'.i  of  flares,  ine  article  tnen  descrioes  t.ie  landing 
o”'-'eer;urc  wit  .  ti*e  use  of  two  flares  i--"o  ny  h00,00j/C?, 

A’;, ion  each  ourn  tl.reo  minutes.  A  follow-uo  article  will 
ojscrioe  t^e  method  to  be  used  when  an  accon.aany In.j; 
aircraft  is  present. 
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Waters,  M.H.L.  &  A.C.  Browning  1961  THE  USE  OF  PARACHUTES  AT  HIGH 

SPEED  AND  HIGH  ALTITUDE  (Royal  Aircraft  Establishment,  Gt.  Britain) 
Technical  note  No.  Mech.  Eng.  3A0,  August  1961.  A.STTA  AD  267  692 


ABSTRACT:  Parachutes  are  considered  generally  as  Inflatable  drag  devices, 
and  their  use  in  rocket  recovery  is  studied.  The  speeds  concerned  are  super¬ 
sonic  and  the  altitudes  range  to  300,000  ft.,  which  is  the  effective  limit 
of  the  earth's  atmosphere.  Most  of  the  note  discusses  the  higher  altitude 
region  (1000,000  to  3000,000  ft.)  where  forced  inflation  is  necessary,  and 
aerodynamic  heating  is  important.  On  the  basis  of  vertical  re-entry  trajec¬ 
tories,  broad  design  limits  for  drag  devices  are  suggested,  and  weight  estimates 
made.  Satellite  recovery  is  not  treated,  but  the  techniques  needed  there  are 
common  to  rocket  recovery.  Parachute  systems  are  practical  for  recovering 
rocket  parts,  and  experiments  needed  to  develop  such  systems  are  outlined. 
(Author) 
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Watson,  J.  F.,  N.  S.  Cherniack,  F.  W.  Zechman  1960  RESPIRATORY  MECHANICS 
DURING  FORWARD  ACCELERATION.  (Wright  Air  Development  Division)  WADD 
TR  60-594,  ASTIA  AD  252  621,  Sept.  1960 
See  also  abstr.ict:  Fed.  Proc .  19:375 
See  also  J .  Clin.  Invest  .  39(  11):  1737-1743,  Nov.  1960 
Summary  (a):  Static  relaxation  pressure  volume  curves  of  the  thorax  and  lung  were 
obtained  on  4  trained  subjects  while  in  the  supine  position  on  the  human  centrifuge 
at  1,  2,  3,  and  4  g.  As  acceleration  increased,  the  intrapulmonic  pressure 
increased  for  a  constant  volume  shifting  the  pressure  volume  curve  downward  and  to 
the  right.  Compliance  of  the  thorax  and  lung  decreases  from  1  to  4  g  as  the  result 
of  the  fall  in  pulmonary  mid-position.  Inspiration  during  4  g  acceleration,  regard¬ 
less  of  the  end  expiratory  position  was  always  active.  Elastic  work  of  breathing 
approximately  doubles  from  1  to  4  g  while  nonelastic  wutk  does  not  change. 


Absolute  lung  volumes  during  acceleration  decrease  proportionately  [sic]  with  the 
exception  of  residual  volume  which  did  not  change.  Since  these  changes  are 
similar  to  those  described  during  negative  pressnrp  breathing,  positive  pressure 
breathing  is  suggested  as  a  means  by  which  respiration  during  forward  acceleration 
may  be  improved  and  toleration  increased.  (AUTHOR) 
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Watson,  J.  F.,  N.  S.  Cherniack,  fit  F.  W.  Zechman  1960  RESPIRATORY  MECHANICS 
DURING  FORWARD  ACCELERATION.  J.  Clin.  Invest.  39( 11 ): 1737- 1743 ,  Nov.  1960 
See  also  Fed.  Proc.  19:375 

'  See  also  (Wright  Air  Development  Div.,  Wright-Patterson  AFB,  Ohio)  WADD 
TR  60-594;  ASTIA  AD-252  621;  Sept.  1960,  (F) 

SUMMARY  (a):  Static  relaxation  pressure  volume  curves  of  the  thorax  and  lung 
were  obtained  on  4  trained  subjects  while  in  the  supine  position  on  the  human 
centrifuge  at  1,  2,  3,  and  4  g.  As  acceleration  increased,  the  intrapulmonic 
pressure  increased  for  a  constant  volume  shifting  the  pressure  volume  curve  down¬ 
ward  and  to  the  right.  Compliance  of  the  thorax  and  lung  decreases  from  1  to  4  g 
as  the  result  of  the  fall  in  pulmonary  mid-position.  Inspiration  during  4  g 
acceleration,  regardless  of  the  end  expiratory  position  was  always  active. 

Elastic  work  of  breathing  approximately  doubles  from  1  to  4  g  while  nonelastic 
.work  does  not  change.  Absolute  lung  volumes  during  acceleration  decrease  propor¬ 
tionately  (sic)  with  the  except io^n  of  residual  volume  which  did  not  change.  Since 
these  changes  are  similar  to  those  described  during  negative  pressure  breathing, 
positive  pressure  breathing  is  suggested  as  a  means  by  which  respiration  during 
forward  acceleration  may  be  improved  and  tolerance  increased.  (AUTHOR) 


5,802 

Watson,  J.  F.,  N.  S.  Cherniack,  F.  W.  Zechman  1960  RESPIRATORY  MECHANICS 
DURING  forward  ACCELERATION.  Fed.  Proc.  19:375 

Sec  also  (Wright  Air  Development  Division)  WADD  TR  60-594;  ASTIA  AD  252  621 
Sept.  1960.  (F) 

See  also  J.  Clin.  Invest .  39( I  1 ) ;  1  737- I  743 ,  Nov.  I960 
Summary  (a):  Static  relaxation  pressure  volume  curves  of  the  thorax  and  lung 
were  obtained  on  4  trained  subjects  wtiile  in  the  supine  position  on  the  human 
centrifuge  at  1,  2,  3,  and  4  g.  As  acceleration  increased,  the  intrapulmonic 
pressure  increased  for  a  constant  volume  shifting  the  pressure  volume  curve 
downw.nrd  and  to  the  right.  Compliance  of  the  thorax  and  lung  decreases  from 
1  to  4  g  as  the  result  of  the  fall  in  pulmonary  mid-position.  Inspiration  during 
4  g  acceleration,  regardless  of  the  end  expiratory  position  was  always  active. 
Elastic  work  of  breathing  approximately  doubles  from  1  to  4  g  while  nonelastic 
work  does  not  ch.inge  .  Alisolute  lung  volumes  during  acceleration  decrease 
proportionately  .sic  with  the  exception  of  residual  volume  which  did  not  change. 
Since  these  changes  are  similar  to  those  described  during  negati'.  '  pressure 
breatiiing,  positive  pressure  breathing  is  suggested  as  a  means  by  which 
respiration  during  forward  acceleration  may  be  improved  and  toleration  increased. 
(AUTHOR) 
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Watson,  John  F,  &  Rita  M.  Rapp  1961  EFFECT  OF  FORWARD  ACCELERATION  ON  RENAL 
HEMODYANMICS ,  ELECTROLYTE  EXCRETION,  AND  WATER  CLEARANCE 
(Aeronautical  Systems  Division,  Aerospace  Medical  Laboratory,  Wright-Patterson 
Air  Force  Base,  Ohio)  ASD  TR  61-375  Project  7222;  Task  71746  ASHA  AD 
267340,  Aug.  1961. 

ABSTRACT:  The  effect  of  forward  acceleration  on  reiial  hemodynamics,  electrolyte 
excretion,  and  water  clearance  has  been  studied  in  six  normal  human  subjects; 
Forward  acceleration  produced  a  slight  increase  in  glomerular  filtration  rate 
and  effective  re-  ?1  plasma  flow  during  and  after  the  stress.  Following  centrifu¬ 
gation  there  was  a  20-  to  35-minute  lag  before  the  appearance  of  an  increase  in 
urine  volume  and  free  water  clearance.  These  changes  in  water  excretion  were 
transient,  not  accompanied  by  a  natriuresis  nor  -  associated  with  changes  in  serum 
osmolality.  Physiologic  responses  to  forward  acceleration  and  negative  pressure 
breathing  were  compared.  We  concluded  that  forward  acceleration,  like  negative 
pressure  breathing,  induces  an  increase  in  intrathorac ic  blood  volume  which 
inhibits  the  release  of  anti-diuretic  hormone  via  a  non-osmotic,  volume  sensitive 
receptor  mechanism  located  within  the  Intrathoracic  vascular  apace,  (author) 
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Watson,  J.  F.  &  N.  S.  Cherniack  1961  EFFECT  OF  POSITIVE  PRESSURE 
BREATHING  ON  THE  RESPIRATORY  MECHANICS  AND  TOLERANCE  TO  FORWARD 
ACCELERATION 

(USAF  Biomedical  Lab.,  Wright-Patterson  AFB,  Ohio) 

Proj.  7222,  Task  71746,  ASD  TR  61  398,  Aug.  1961 


ABSTRACT:  The  hypothesis  that  positive  pressure  breathing  may  reverse  the 
abnormalities  of  respiratory  mechanics  produced  by  forward  acceleration  and 
thereby  increase  tolerance  limits  was  studied  experimentally.  Vital  capacity, 
inspiratory  reserve,  tidal  air,  and  expiratory  reserve  were  measured  in  four 
Ss  at  4,  6,  and  8  g  with  and  wi thout  positive  pressure;  100  percent  oxygen 
was  used  in  both  cases.  Time  tolerances  and  vital  capacity  with  and  without 
pressure  breathing  were  determined  in  nine  Ss  at  ten  g;  each  S  rode  until 
he  felt  he  could  no  longer  withstand  further  acceleration.  Changes  in 
lung  volumes  and  time  tolerances  due  to  positive  pressure  breathing  were 
analyzed.  (Tufts) 
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Watson,  J.  F.  &  N.  S.  Cherniack  1961  EFFECTS  OF  POSITIVE  PRESSURE 
BREATHING  ON  THE  RESPIRATORY  MECHANICS  AND  TOLERANCE  TO  FORWARD 
ACCELERATION.  Rept.  for  1  Mar  -  18  May  59  on  Biophysics  of  Plight. 
(Aerospace  Medical  Lab.,  Aeronautical  Systems  Div. ,  Wright-Patterson 
AFB,  Ohio)  ASD  TR  61-398,  August  1961.  ASTIA  Doc.  No.  AD- 268  565. 

ABSTRACT:  The  main  factors  limiting  tolerance  to  forward  acceleration  are 
dyspnea,  chest  pain,  and  difficulty  in  Inspiring.  Previous  studies  of  tKe 
mechanics  of  respiration  during  forward  acceleration  revealed  the  follow- 


-  1 ,708  - 


ing:  (1)  lung  volumes  decreased  proportionately  with  the  exception  of 

residual  volume;  (2)  resting  mldpulmonary  position  decreased;  (3)  intra- 
pulmonic  pressure  increased  for  a  constant  volume;  (4)  static  and  dynamic 
pulmonary  compliance  decreased;  (5)  elastic  work  of  breathing  increased 
due  to  the  work  necessary  to  overcome  the  additional  resistance  resulting 
from  acceleration.  The  effects  of  positive  pressure  breathing  on  lung 
volumes  and  time  tolerance  to  forward  acceleration  of  12  trained  subjects 
were  studies.  Positive  pressure  breathing  significantly  increased  lung 
volumes,  particularly  the  expiratory  reserve  voliome.  This  increase  in 
lung  volumes  was  associated  with  a  67  percent  mean  increase  in  time  toler¬ 
ance.  Positive  pressure  breathing  is  therefore  both  a  practical  and 
physiologically  sound  countermeasure  by  which  tolerance  to  forward  accelera¬ 
tion  can  be  Improved  and  human  safety  during  prolonged  exposures  increased. 
(Author) 

See  Also  J.  Clin.  Invest.  (In  press,  1960) 
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Watson,  J.  F.  &  Rita  M.  Rano  1961  EFFECT  OF  FORWARD  ACCELERATION  ON 
RENAL  HEMODYNAMICS,  ELECTROLYTE  EXCRETION,  AND  WATER  CLEARANCE. 
(USAF  Biomedical  Lab.,  Wrlght-Patterson  AFB,  Ohio) 

ProJ.  7222,  Task  71746,  ASD  TR  61  375,  Aug.  1961 


ABSTRACT:  The  effect  of  forward  acceleration  on  renal  hemodynamics, 
electrolyte  excretion,  and  water  clearance  was  studied  in  six  normal  human 
Ss.  Physiologic  responses  to  forward  acceleration  and  negative  pressure 
breathing  were  compared,  (Tufts) 
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Watson,  J.  F.,  &  N.  S.  Cherniack  1962  THE  EFFECT  OF  POSITIVE  PRESSURE  BREATH 
ING  ON  THE  RESPIRATORY  MECHANICS  AND  TOLERAiNCE  TO  FORWARD  ACCELERATION.  [n 
Barbour,  A.  B.,  &  H.  E.  Whittingham,  eds . ,  Human  Problems  of  Supersonic  aid 
Hypersonic  Flight  (New  York,  Oxford,  London,  Paris:  Pergamon  Press,  1962) 
pp.  313-324 

NOTE:  Reel  11,  Flash  5 
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Watson,  J.  F.,  &  R.  M.  Ripp  1962  EFFECT  OF  FORWARD  ACCELERATION  Oi;  RENAL 
FUNCTION,  J.  Applied  Physiol.  1 7(3) : 413-416 ,  May  1962 

ABSTRACT:  The  effect  of  forward  acceleration  on  renal  hemodynarates ,  electrolyte 
excretion,  and  water  clearance  was  studied  in  six  normal  human  subjec.ts.  Forward 
acceleration  produced  a  slight  increase  in  glomerular  filtration  rate  and 
effective  renal  plasma  flow  during  and  after  stress.  After  centrifugation  there 
was  a  20-35  minute  lag  before  the  appearance  of  an  increase  in  urine  volume  and 
free  water  clearance.  Th.ese  changes  in  water  excretion  were  transient  and  were 
not  accompanied  by  a  r.atriuresis  nor  associated  with  changes  in  serum  osmolality. 
Physiologic  responses  to  forward  acceleration  and  negative  pressure  breithing 
were  compared.  It  is  suggested  that  forward  acceleration,  like  negative  pressure 
breathing,  may  induce  an  increase  in  intrathoracic  blood  volume  which  inhibits 
the  release  of  antidiiiretic  hormone  via  a  nonosmotic  volume-sensitive  receptor 
mechanism  located  Within  the  intrathoracic  vascular  spice.  (AUTHOR) 
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Watson,  J.f.  1961  GRAVITATIONAL  CONTROL  RESEARCH 

(Report,  Faculty  of  the  Graduate  School  of  Southern  Methodist  University 
'  as  Partial  Fulfillment  of  the  Requirements  for  the  Degree  of  Master  of 
Science  in  Electrical  Engineering)  Feb.  1961.  ASTIA  AD  253  588. 


ABSTRACT:  Success  in  attaining  control  over  gravitation  seems  unquestionably 
tied  to  a  better  understanding  of  gravitation.  At  the  present  time,  most  of 
the  work  being  done  towards  gaining  gravitational  control  is  centered  around 
the  quest  for  better  knowledge  concerning  the  nature  of  gravitation.  This 
report  will  be  concerned  with  some  of  the  more  applicable  theories  and  re.search. 
The  information  will  be  discussed  in  four  sections;  Introduction,  Character¬ 
istics  of  Gravitation,  Theories  of  Gravitation,  and  Current  Research  Effort.’ 
Some  of  the  material  will,  of  necessity,  fall  into  more  than  one  category. 
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Watson,  William  L.  1961  THE  VALSALVA  MANEUVF.R:  ITS  R£LATIONS''IP  TO  CHRONIC 
RECURRENT  /\ER0TITIS  MEDIA 

(School  of  Ser’jspace  Medicine,  USAF  Aerospace  Medical  Center ’ (ATC) ,  Brooks  Air 
Force  Base,  Texas)  Review  5-61  ASTIA  AD  2644d4 

ABSTR/'XT:  Ai-rotitis  media  is  an  acute  or  chronic  traumatic  inflammation  of  the 
middle  ear  and  is  caused  by  inadequate  ventilatio.i  of  the  middle  ear  during 
ascent  or  descent  in  flight.  One  generally  accepted  way  of  equalizing  the 
pressure  is  by  performing  the  Valsalva  maneuver. 


The  studies  for  this  report  have  adopted  a  new  approach  to  the  problem 
of  testing  pilots  by  using  the  Valsalva  maneuver.  The  rationale  for  this  study 
is  based  on  the  assumption  that  flight  personnel  who  have  accrued  many  hours  of 
flying  time  have  not  suffered  chronic  recurrent  attacks  of  aerotitis  media,  since 
otherwise  they  would  have  been  removed  from  flying  status.  This  is  a  report  on 
the  procedures,  results,  review  of  subject  records,  and  Air  Force  implications 
of  the  studies. 
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Watson-  Jones,'  R.  1941  FRACTURES  OF  THE  SPINE  SUSTAINED  BY  RAF  PILOTS 
AND  THE  REIATIONSHIP  OF  THESE  INJURIES  TO  THE  SUTTON  HARNESS,  PARACHUTE 
HARNESS  AND  OTHER  EQUIPMENT. 

(Flying  Personnel  Research  Committee,  Canada)  FPRC  Report  No.  274, 

April  1941 
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Watson-Jones,  R.  1943  FRACTURES  AND  JOINT  INJURIES.  2nd  Ed.  Edinburgh: 
Livingston,  1943. 
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Watt,  G.E.  1940  CENTRIFUGAL  ACCELERATION  IN  AIRCRAFT  AS  IT  AFFECTS 

THE  FIGHTER  PILOT.  (RAF,  Institute  of  Aviation  Medicine,  Famborough) 
FPRC  136(b),  May  1940. 
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Watt,  G.  E.  1940  INVESTIGATION  INTO  THE  EFFECT  OF  ALTITUDE  AND  ANOXIA 
ON  "BLACKING-OUT"  THRESHOLD,  (Royal  Air  Force,  Famborough)  FPRC 
213.  ASTIA  ATI  206  402. 

ABSTRACT:  Plane  tests  were  made  at  10,000  and  15,500  feet  with  and 
without  oxygen.  Failure  to  use  oxygen  at  10,000  feet  lowers  "g"  tolerance 
by  0.5  "g".  This  was  confirmed  at  15,500  feet,  where  complete  blackout 
occurred  at  5.9  "g"  as  opposed  to  6.9  "g"  at  10,000  feet  using  oxygen. 
Tolerance  was  constant  from  20,000  to  32,000  feet  when  using  oxygen. 
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Watts,  D.  T.,  E.  S.  Mendelson,  H.  N.  Hunter,  A.  T.  Kornfield,  &  J.  R. 
Poppen  TOLERANCES  TO  VERTICAL  ACCELERATION  REQUIRED  FOR  SEAT 
EJECTION.  (Naval  Air  Experimental  Station,  Philadelphia,  Pa.) 

J.  of  Aviation  Med.  18:88,  1947. 
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Watts,  D.T.,  E.S.  Mendelson,  fiiA.T.  Kornfield  1946  PILOT'S  ESCAPE  FROM 
HIGH  PERFORMANCE  AIRCRAFT  MECHANISM  FOR  DEVELOPMENT  AND  TEST  OF 
(Aero  Medical  Equipment  Laboratory,  Naval  Air  Experimental  Station, 

Naval  Air  Material  Center,  Philadelphia)  Report  No.  1  TED  No.  NAM  256005. 
20  Jan.  1947.  ASTIA  ATI  206  052 


ABSTRACT:  Tests  were  conducted  in  the  field  of  ejection  for  the  following 
purposes:  (a)  To  investigate  the  operation  of  personnel  ejection  catapults 

for  use  in  escape  from  aircraft.  (B)  To  evaluate  the  safety  and  comfort  of 
such  existing  devices,  viz.  the  Martin-Baker  (MBA)  multiple  charge,  slowly 
accelerating  practical  factors  affecting  human  comfort  and  safety  during 
upward  ejection  in  a  conventional  aircraft  seat  with  standard  harness  and 
cushions.  (d)  To  estimate  the  upper  limits  of  acceleration  from  seat  to  head 
that  may  be  tolerated  for  seat  ejection.  (e)  To  obtain  physiological  informa¬ 
tion  for  the  improvement  or  development  of  ejection  seats.  A  complete  descrip¬ 
tion  of  the  tests  and  results  is  given  in  this  publication. 
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Watts,  D.T.,  E.S.  Mendelson,  &  A.T.  Kornfield  1947  HUMAN  TOLERANCE  TO 
ACCELERATIONS  APPLIED  FROM  SEAT  TO  HEAD  DURING  EJECTION  SEAT  TESTS; 

PILOT  S  ESCAPE  FROM  HIGH  PERFORMANCE  AIRCRAFT  MECHANISM  FOR  -DEVELOPMENT 
AND  TEST  OF  (Aero  Medical  Equipment  Lab.,  Naval  Air  Experimental  Station, 
Naval  Air  Material  Ctr,,  Pa.)  Project  TED  No.  NAM  256005,  Rept .  No.  1, 
Jan.  1947.  ASTIA  ATI  206052 


CONCLUSIONS:  Average  subjects  have  repeatedly  ridden  on  the  MBA  40",  52" 
and  60'  catapults  and  have  attained  average  velocities  of  55.4,  63.4,  and 
60.4  ft/sec  respectively.  Average  maximum  "G"  recorded  on  the  catapult  seat 
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and  the  hip,  shoulder  and  head  of  subjects  have  been  17.4,  19.9,  18.5  and 
17.0  "O'  respectively.  These  accelerations  have  not  resulted  in  significantly 
undesirable  reactions  and  it  is  believed  average  aviation  personnel  could 
tolerate  such  accelerations  With  no  injury. 

The  T-2  catapult  with  a  much  faster  initial  rate  of  acceleration  produces 
unbalanced  oscillations  in  the  seat-cushion-subject  mass  system.  This  results 
in  excessive  accelerations  recorded  on  the  subject  and  man's  limitation  is 
approached  while  obtaining  a  maximum  ejection  velocity  of  40  to  47.5  ft/sec 
No  conclusions  can  be  made  as  to  the  absolute  optimum  rate  of  seat  accelera¬ 
tion  for  personnel  ejection  catapults.  However,  from  the  practical  stand¬ 
point  these  experiments  have  shown  that  seat  acceleration  rates  up  to  100. 

"G"  per  second  have  not  produced  significant  internal  oscillations  in  the 
seat-cushion-subject  mass  with  resultant  excessive  accelerations  on  the 
subject.  Acceleration  rates  of  100  to  200  'g”  per  second  begin  to  elicit 
excessive  accelerations  on  the  subject  and  rates  of  200  to  700  ",G"  per  second 
lead  to  ^uch  highly  excessive  acceleration  on  the  subject  that  the  performance 
of  any  catapult  with  a  given  stroke  is  definitely  limited.  This  phenomenon 
might  be  controlled  to  some  extent  by  the  use  of  highly  damped  cushions,  but 
the  more  logical  point  of  control  is  in  the  catapult  imparting  the  accelera* 
tions  and  it  is  believed  that  the  present  seat  parachute  and  cushion  is  a 
highly  satisfactory  cushioning  system  for  ejection  seats. 

As  shown  under  the  condition  of  these  experiments  average  men  can  safely 
tolerate  the  acceleration  required  to  obtain  adequate  velocity  for  seat 
ejection.  It  is  expected  that  other  problems  associated  with  seat  ejection 
from  aircraft  can  be  solved.  This  is  borne  out  by  the  live  ejection  of 
Lt .  A.J.  Furtek  on  30  Oct.  1946.  at  an  LAS  of  250  mph .  (Author) 
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Watts,  D.  T.',  E.  S.  Mendelson,  &  H.  N.  Hunter  1947  EVALUATION  OF  FACE 

CURTAIN  AND  ARM  REST  FOR  USE  ON  EJECTION  SEATS.  (Naval  Air  Experimental 
Station,  Philadelphia,  Pa.)  TED  No.  NAM  256005,  Rept.  No.  4,  March  1947 


ABSTRACT:  Experiments  were  conducted  comparing  arm  rests  and  a  face  curtain 

for  use  on  ejection  seats.  The  curtain  is  pulled  from  above  the  head  to  the 
level  of  the  sternum.  This  fires  the  catapult,  restrains  the  head  and 
partially  supports  the  weight  of  the  hands,  arms  and  shoulders  during  the 
following  acceleration.  The  curtain  satisfactorily  restrained  the  head  and 
shoulders  at  accelerations  from  17  to  21  G.  With  arm  rests  undesirable 
flexion  of  the  body  occurred  at  10  to  12  G.  Subjective  reactions  using  the 
curtain  were  much  less  severe  at  the  higher  accelerations  than  they  were  at 
the  lower  values  using  the  arms  rests.  It  is  concluded  that  the  curtain  is 
absolutely  essential  and  is  more  protective  than  arm  rests  for  use  oft  ejection 
seats  at  accelerations  up  to  21  G. 


-  1,713  - 


T 

/ 

5,819 

Watts,  D.T.,  E.S.  Mondclson,  H.N.  Hunter,  A.T.  Kornfield  &  J.R.  Poppen  1947 
TOLERANCE  TO  VERTICAL  ACCELERATION  REXJUIRED  FOR  SEAT  EJECTION 
The  Journal  of  Aviation  Medicine  18  (6);  55A-56A  December  1947 

ABSTRACT:  The  problem  of  bailing  out  of  military  aircraft  and  the  desirability 
of  the  ejection  seat  as  a  means  of  escape  are  discussed.  A  105-foot  test  rig 
and  exper imenta 1 , procedures  are  described.  Results  are  given  of  sixty  ejection 
seat  experiments  in  which  volunteer  subjects  were  exposed  to  maximum  acceleration 
in  the  range  of  approximately  18  to  21  g.  It  is  concluded  that,  under  the  condit¬ 
ions  of  the  experiments,  average  men  can  tolerate  this  acceleration,  which  is  , 
adequate  to  eject  aviators  from  aircraft.  Careful  recordings  of  catapult  pressure 
and  resultant  accelerations  were  essential  for  the  control  and  analysis  of  the 
forces  to  which  personnel  were  exposed.  Satisfactory  instrumentation  £or  this 
purpose  has  been  assembled  and  its  use  described.  The  dynamic  response  of  the 
seat-cushion-subject  mass  to  the  suddenly  applied  ejection  force  is  analyzed  and 
discussed.  .This  analysis  has  led  to  the  improvement  of  existing  catapults  and 
the  development  of  new  and  superior  ejection  devices. 


5,820 

Watts,  D.T.,  E.S.  Mendelson  and  A.T.  Kornfield  1947  PRELIMINARY  TESTS  OF 
SUDDEN  UPWARD  ACCELERATION  ON  SITTING  MEN.  J.  M.  Sc.,  213:754 


5,821 


Weaver,  J.  A.,  &  R.  F.  Gray  1962  THE  PERCEPTION  OF  OCULOGRAVIC  ILLUSIONS  BY 
INVERTED  SUBJECTS.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA 
6207;  ASTIA  AD-282  544;  6  July  1962 

ABSTRACT:  Four  inverted  subjects  were  exposed  to  varying  centrifugal  accelera¬ 
tions  on  a  human  centrifuge.  They  noted  that  as  the  centrifugal  acceleration 
varied,  there  was  an  accompanying  variation  of  the  visual  vertical  (oculogravic 
illusion).  As  indicated  by  the  oculogravic  illusion,  inverted  and  upright  sub¬ 
jects  are  approximately  equally  sensitive  to  centrifugal  acceleration.  It  was 
found  that  the  otolith  organs  are  about  as  sensitive  to  lateral  centrifugal 
acceleration  of  inverted  subjects  as  they  are  to  lateral  centrifugal  acceleration 
of  erect  subjects.  (AUTHOR)  / 
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Weaver,  J.,  M.  Rubinstein,  C.C.  Clark,  &  R.F.  Gray  1962  ENCAPSULATION  OF 
HUMANS  IN  RIGID  POLYURETHANE  FOAM  FOR  USE  AS  A  RESTRAINT  SYSTEM  IN  HIGH 
ACCELERATION  ENVIRONMENT.  (  Naval  Air  Development  Center,  Johnsville, 
Pa.)  Report  No.  NADC-MA  6147,  May  31,  1962. 


ABSTRACT:  Molded  seats  and  couches  have  the  advantages  of  distributing 
accelerative  loads  developed  by  the  user's  body  across  the  maximum  possible 
area.  This  report  discusses  experiments  with  complete  encapsulation  of 
humans  in  rigid  casts  of  polyurethane  foam  for  periods  of  more  than  two  hours. 
The  procedures  discussed  were  judged  by  ai  subject  to  give  better  support  in 
an  acceleration  environment  than  other  forms  of  human  restraint  tested  at  the 
Aviation  Medical  Acceleration  Laboratory,  U.S.  Naval  Air  Development  Center, 
Johnsville,  Pa.  Considerable  progress  in  solving  the  problems  associated 
with  casting  humans  in  this  material  was  made  during  these  experiments.  It 
was  fojLind  possible  to  form  a  complete  rigid  cast  around  a  human  in  five 
minutes  and  possible  to  remove  this  cast  in  less  than  three  minutes.  Subjects 
have  stayed  encapsulated  in  foam  casts  for  periods  of  up  to  30  minutes  without 
special  provisions  for  cooling.  Vestilatable  garments  permit  persons  to  stay 
encapsulated  in  the  foam  for  periods  of  at  least  two  hours.  The  immobiliza¬ 
tion  leads  muscle  and  joint  pain  which  increases  with  time  and  sets  limits 
on  tolerance  to  being  submerged  in  this  type  of  rigid  cast.  (Author) 


5,823 


Webb  Associates  1962  FORCE  FIELDS 

In:  NASA  Life  Sc  fences  Data  Book  (National  Aeronautics  and  Space  Administration, 
Washington,  D.C.)  Contract  NASr-89.  June  1962 


ABSTRACT:  This  handbook  provides  28  pages  of  charts  and  summaries  frpm'  the 
various  force  fields.  Areas  covered  include:  acceleration  (experience,  impact, 
transverse  G  limits,  acceleration  terminology,  variations  in  G  tolerance,  G 
vector  and  consciousness,  direction  of  force,  maximum  tolerable  acceleration 
profiles,  G  protection  by  water  immersion);  tolerance  to  tumbling;  deceleration 
(abrupt  transverse,  positive  and  negative  G  decelerations,  tolerance  to  vertical 
impact,  human  impact  sensitivity,  impact  tolerance);  G  fields  in  rotating  space 
vehicles;,  vibration,  (response,  tolerances,  physiological  effects,  psychophysical 
factors,  performance  functions,  transmission,  oxygen  consumption,  respiratory 
ventilation,  and  tracking  performance);  resonance  of  the  abdominal  wall;  oscill¬ 
ations;  high  dynamic  pressures;  and  blast  injury. 
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Wabb,  L.S,  1954  NAVAL  ORDNANCE  LABORATORY  MEMORANDA,  NAVORDS,  AND  REPORTS 

PUBLISHED  BY  THE  AEROBALLISTIC  RESEARCH  DEPARTMENT  OCTOBER  1945-  DECEMBER 
1953  (Naval  Ordnance  Lab,,  White  Oak,  Md.)  12  March  1954;  Aeroballistic 
research  rept.  no.  222;  NAVORD  rept.  nOi-3660;  ASTIA  A10-I34-&31 - 
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Webb,  M.G.  1957  PILOT'S  ABILITY  TO  ACTUATE  COCKPIT  CONTF.OLS  UNDER  G  CONDITIONS 
U.S.  Naval  Air  Development  Center,  Johnsvllle,  Pa.  NADC-MA-LR20  March  29,  1957 

ABSTRACT:  An  F^D  ejection  seat  with  face  curtain  was  mounted  in  the  gondola  of 
the  AMAL  centrifuge,  facing  outward  and  the  face  curtain  was  connected  to  the 
control  circuit  of  the  centrifuge  in  such  a  way  that  pulling  the  face  curtain 
stopped  the  centrifuge.  One  series  of  five  runs  was  conducted  with  a  build-up 
to  peak  G  on  each  run  of  12.5  seconds,  at  which  time  a  signal  waS  given  and  the 
subject  activated  the  curtain  handle.  Maximum  G  on  the  first  run  was  2.5  G,  and 
increments  of  0.5  were  used  on  subsequent  runs  until  the  fifth  run,  at  which 
time  the  subject  failed  to  reach  the  face  curtain  at  4.5  G.  This  failure  at 
■4.5  G  was  attributed  to  a  deficiency  of  the  present  safety  harness  system, 
.leading  to  the  possible  conclusion  that  the  presantly-used  safety  harness 
system,  when  used  in  conjunction  with  the  face  curtain  ejection  seat  firing 
mechanism,  may  prove  to  be  outmoded. 
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Webb,  M.  G.  1958  SOME  EFFECTS  OF  ACCELERATION  ON  HUMAN  SUBJECTs'>\^ 

(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5812;  ASTIA  AD-209  082; 
30  Sept.  1958  See  also  J.  Avia.  Med.  29(12): 879-884 

ABSTRACT:  The  most  important  physical  effects  of  acceleration  on  human  subjects 

as  observed  at  the  Aviation  Medical  Acceleration  Laboratory  are  presented  in  this 
report.  Damage  to  the  peripheral  superficial  veins  can  be  prevented  with  ade¬ 
quate  counterpressure  with  elastic  bandages.  By  carefully  choosing  and  monitoring 
subjects  it  should  be  possible  to  prevent  cardiac  emergencies.  Observations 
suggest  that  aviators  who  experience  unconsciousness  in  flight  due  to  acceleration 
should  not  land  immediat  /,  but  should  stay  aloft  for  some  time  if  fuel  aboard 
will  permit  it.  A  definite  study  should  be  done  to  determine  this.  Serious 
damage  to  the  labyrinth  may  be  prevented  by  early  recognition  of  danger  signs. 
Further  studies  will  undoubtedly  reveal  the  best  orientation  of  the  human  body 
in  a  G  field  to  prevent  chest  pain.  The  intestinal  bleeding  and  chest  pain  which 
occur  in  vibration  studies  in’^'cate  the  need  for  extensive  animal  research  in 
this  relatively  untouched  are^  of  investigation.  (AUTHOR) 
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Webb,  M.  G.  1958  SOME  EFFECTS  OF  ACCELERATION  ON  HUMAN  SUBJECTS 
J.  Avi.-i.  Med.  29(12):  879-884 

See  also  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5812; 

ASTIA  AD-209  082;  30  Sept.  1958 

ABSTRACT:  The  most  important  physical  effects  of  acceleration  on  human  subjects 

as  observed  at  the  Aviation  Medical  Acceleration  Laboratory  are  presented  in  this 


report.  Damage  to  the  peripheral  superficial  veins  can  be  prevented  with  ade¬ 
quate  counterpressure  with  elastic  bandages.  By  carefully  choosing  and  monitoring 
subjects  It  should  be  possible  to  prevent  cardiac  emergencies.  Observations 
suggest  that  aviators  who  experience  unconsciousness  in  flight  due  to  acceleration 
should  not  land  immediately,  but  should  stay  aloft  for  some  time  if  fuel  aboard 
will  permit  it.  A  definitive  study  should  be  done  to  determine  this.  Serious 
damage  to  the  labyrinth  may  be  prevented  by  early  recognition  of  danger  signs. 
Further  studies  will  undoubtedly  reveal  the  best  orientation, of  the  human  hc»dy  in 
a  G  field  to  prevent  chest  pain.  The  intestinal  bleeding  and  chest  pain  which 
occur  in  vibration  studies  indicate  the  need  for  extensive  animal  research  in 
this  relatively  untouched  area  of  investigation.  (AUTHOR) 
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Webb,  M.G,  &  R.F.  Gray  1958  HUMAN  TOLERANCE  TO  HIGH  ACCELERATION  STRES' 

U,S,  Naval  Air  Development  Center,  Johnsville,  Pa.  NADC-MA-LR52  May  2,  1958 

ABSTRACT:  Three  human  subjects,  submerged  in  water  to  eye  level  while  in  a 
sitting  position  in  a  tank,  were  exposed  to  positive  G  levels  up  to  16  G  on  the 
50-foot  centrifuge  at  AMAL.  The  acceleration  followed  a  sinusoidal  pattern  as 
a  function  of  time,  increasing  in  amount  for  12.5  seconds.  The  subjects  held 
their  breath  during  the  runs  which  were  carried  out  using  the  tank  used  by  Code, 
Wood,  and  Baldes  in  1942  at  the  Mayo  Clinic.  At  that  time  they  used  submersion 
to  the  level  of  the  third  rib  and  obtained  about  1.7  G  protection.  The  present 
study  sought  tb  increase  G  tolerance  by  using  water  pressure  to  compress  the  air 
in  the  chest.  It  was  expected  that  the  air  pressure  in  the  chest  would  exert 
counter  pressure  against  the  hydrostatic  pressures  within  the  circulatory 
system  of  the  chest  and  thus  reduce  expansion  of  the  circulatory  system  during' 
periods  of  increased  acceleration.  Peripheral  light  loss  was  used  as  the  endpoint. 
Exposures  of  subjects, to  acceleration  began  at  a  level  of  1.5  G  and  increased  by 
0.5  G  units.  The  maximum  acceleration  to  which  subject  MGW  was  exposed  was  10.0 
G,  subject  HE,  10.5  G,  and  subject  FG,  16.0  G.  For  subject  FG,  whose  normal  G 
tolerance  unprotected  was  3.25  G,  this  amounted  to  an  increase  in  G  tolerance  cf 
12.75  G,  a  record  £or  positive  acceleration  in  this  degree  at  this  time. 
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Webb,  M.G.,  &  R.F.  Gray  1958  PRELIMINARY  STUDY  OF  G  TOLERAiN’CE  OF  A 

SUBJECT  IN  THE  G  CAPSULE,  PRONE  POSITION.  (Naval  Air  Development  Ctr., 
Johnsville,  Pa.)  Letter  Rept .  TED  ADC  AE-1411,  Serial  0568,  8  July  1958. 


Webb,  M.  G.,  &  R.  F.  Gray  1959  PROTECTION  AGAINST  ACCELERATION  BY  WATER 

IMMERSION.  (Paper,  American  Rocket  Society  Semi-annual  Meeting,  8-11  June 
1959,  San  Diego,  Calif.)  American  Rocket  Society  Paper  805-59,  Jvine  1959 
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Webb  M.  G.,  &  R.  F.  Gray  1960  A  NEW  METHOD  OF  PROTECTION  AGAINST  THE  EFFECTS 
’of  ACCELERATION  ON  THE  CARDIOVASCULAR  SYSTEM.  Amer .  J.  CardioK  6(6): 1070- 
1077,  Dec.  1960 

ABSTRACT:  A  closed  wa*-er- immersion  system  for  the  protection  of  the  cardiovascu¬ 

lar  system  of  human  centrifuge  subjects  against  the  effects  of  accelera^on  is 
described.  One  subject  was  exposed  to  accelerations  as  high  as  31  g.  The  first 
subject  had  frontal  sinus  hemorrhage  at  28  g,  possibly  due  to  high  respiratory 
system  pressure  used  to  protect  the  chest  but  which  was  later  found  to  be 
unnecessary.  The  second  subject  stopped  at  26  g  due  to  anxiety.  The  third  sub- 
oct  successfully  sustained  a  31  g  exposure  for  5  seconds  without  injury.  The 
only  c],earcut  evidence  of  cardiovascular  system  dysfunction  was  frontal  sinus 
hemorrhage.  An  additional  advantage  of  the  system  was  found  to  be  that  Mvement 
of  the  extremities  during  high  accelerations  was  not  hindered.  (AUTHORS) 
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Webb,  M.  G.  1961  END  POINTS  FOR  ACCELERATION  TOLERANCES  ON  THE  CENTRIFUGE. 
In  Bcrgorct ,  P. ,  ed. ,  Bio-Assay  Techniques  for  Human  Centrifuges  and 
Physiological  Effects  of  Acceleration.  (London,  New  York,  Paris: 

Pergamon  Press,  1961)  AGARDograph  48.  Pp.  59-64, 

ABSTRACT:  The  intent  of  this  paper  is  to  indicate  that  the  ultimate  goal 
for  those  working  in  the  field  of  acceleration  is  to  be  able  to  test  on  the 
centrifuge  the  ability  of  man  to  perform  his  total  task  in  the  total  environ¬ 
ment  ,  Not  until  this  happens  will  centrifuge  personnel  be  able  to  perform 
their  dual  function  of  providing  accurate,  adequate  data  for  the  engineers 
who  will  design  future  vehicles,  while  simultaneoi sly  working  to  increase  man's 
tolerance  to  acceleration. 
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Webb,  P.  1959  HUMAN  TOLERANCE  AND  PROTECTIVE  C 
Annals  New  York  Acad.  Sc . , 82 . ( 3) :  7 14- 723 


HING 

7  Oct  1959 
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Webber,  D.  A.  1956  ACCELERATION  MEASUREMENTS  DURING  DROP  TESTS. 

(Royal  Air  Establishment,  Great  Britian,  Farnborough)  TN  STRUC .  198, 
July  1956 


ABSTRACT:  Test  results  of  an  extensive  drop-testing  program  on  a  complete 
aircraft  into  which  four  types  of  accelerometers  were  fitted.  The  obtained 
acceleration  readings  and  the  relative  merits  of  the  four  instruments  designed 
for  this  special  purpose' are  compared. 
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Webster,  A.P.  n.d.  ACCELERATION  in  Human  Engineering  Bulletin  55-5  H 
(Flight  Safety  Foundation,  New  York,  California) 

ABSTRACT:  The  Human  Engineering  Bulletin  is  prepared  to  assist  designers  and 
engineers  to  incorporate  physiological  and  psychological  data  In  aircraft  design 
as  a  means  of  advancing  aviation  safety. 
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Webster,  A.P.  1947  FREE-FALLS  AND  PARACHUTE  DESCENTS  IN  THE  STANDARD 

ATMOSPHERE.  (National  Advisory  Committee  for  Aeronautics,  Wash.,  D.C.) 

NACA  TN  1315,  ‘june  1947. 


ABSTRACT:,  With  the  advent  of  high-altitude  flying,  hazards  not  previously 
encountered  in  the  event  of  bail-out  became  of  extreme  importance.  Without 
oxygen,  consciousness  is  lost  very  quickly.  The  extreme  cold  necessitates  the. 
wearing  of  heavy  flying  suits  which  not  only  encumber  the  jumper  but  increase 
his  weight.  The  duration  of  the  descent  subjects  the  jumper  to  anoxia  and  cold. 

In  order  to  have  a  background  for  answering  some  of  the  arising  questions  on 
free-falls,  information  was  obtained  On  altitude,  velocity  and  time  relationships 
for  free-falls  and  open  parachute  descent.  Values  were  tabulated  for  the 
situation  in  which  the  weight  of  the  jumper  equals  the  drag  in  the  standard 
atmosphere. 
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Webster,  A.P.  &  H.A.  Smedal  1949  SUGGESTED  ALTITUDE  VS.  VELOCITY 

TOLERANCES  FOR  PARACHUTE  OPENING  SHOCK. 

U.S.  Navy  Medical  News  Letter.  10:1-6.  March  -  April  1949. 


Webtcer,  A.P.  and  D.E.  Reynolds  1950  TIKE  OF  CONSCIOUSNESS  DURING 
EXPOSURE  TO  VARIOUS  PRESSURE  ALTITUDES.  J.  Aviat.  Med..  21:237 
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Webster,  A.  P.  1950  HIGH  ALTITUDE -HIGH  VELOCITY  FLYING  WITH  SPECIAL  REFER 
ENCE  TO  THE  HUMAN  FACTORS.  I.  OUTLINE  OF  HUMAN  PROBLEMS, 

J.  Aviation  Med.  21(2):82-84,  89. 
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Webster,  A.  P.  &  0.  E.  Reynolds  1950  HIGH  ALTITUDE,  HIGH  VELOCITY  FLYING 

WITH  SPECIAL  REFERENCE  TO  THE  HUMAN  FACTORS.  II.  TIME  OF  CONSCIOUSNESS 
DURING  EXPOSURE  TO  VARIOUS  PRESSURE  ALTITUDES. 

J.  Aviation  Med.  21(3) : 237-245 . 
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Webster,  A.P.,  1953  HIGH  ALTITUDE-HIGH  VELOCITY  FLYING  WITH  REFERENCE 

TO  THE  HUMAN  FACTORS .  IV .  OPENING  SHOCK  OF  PARACHUTE  DESCENTS , 
i-  Aviation  Med.  24(2) : 189- 199 


SUMMARY:  The  opening  shock  of  standard  American  parachutes  is  shown  to 
increase  directly  with  the  fourth  power  of  the  velocity  (true  air  speed)  of 
the  jumper  when  the  parachute  opens;  to  increase  directly  with  the  weight 
of  the  jumper;  and  to  increase  directly  with  the  mass  density  of  the  air, 
i.e.,  decrease  with  increase  in  altitude.  The  equation  for  the  opening  shock 
is  of  the  form  P  ■  AW^VJ' 

where  P  is  the  opening  shock  in  pounds;  W  is  the  weight  of  the  jumper  in 
pounds;  p  is  the  mass  density  of  the  air  in  slugs  per  cubic  foot;  is  the 
opening  velocity  in  feet  per  second;  G  is  the  opening  shock  in  multiples  of 
g,  the  acceleration  due  to  gravity;  and  A  is  a  constant  depending  on  the  type 
of  parachute.  This  constant  has  been  estimated  to  be  3.964  x  10  ,  3.441  x 
10  ,  and  5.386  x  10  for  24-foot  nylon,  28-foot  nylon  and  28-foot  silk  para¬ 
chutes,  respectively.  If  the  jumper  is  falling  at  equilibrium  free-fall 
velocity  when  the  parachute  opens,  the  opening  shock  may  be  obtained  from  the 
cquat  on  P  =  BWV^  *  or  G  =  BVp* where  Vf.  is  the  free-fall  equilibrium 
velocity,  and  B  is  a  constant  depending  on  the  type  of  parachute.  This 
constant  has  been  estimated  to  be  0,0488,  0.0575,  and  0.0785  for  24-foot 
nylon,  28-foot  nylon,  and  28-foot  silk  parachutes,  respectively.  For  a 
constant  G-tolerance  criterion,  the  relation  between  the  velocity  and  mass 
density  of  the  air  (altitude)  is  of  the  form 


-  1,720  . 


where  C  is  a  constant  depending  on  the  type  of  parachute  and  the  value  of 
G  selected. 

For  a  200-pound  jumper  with  a  20  G  criterion  and  a  28- foot  nylon  parachute, 
the  constant  C  is  estimated  to  be  5.812  x  10**;  and  for  a  30G  criterion, 
8.718  X  10  .  Using  this  latter  equation  and  constants  a  velocity-altitude 
tolerance  table  and  chart  were  prepared  showing  a  SAFE  REGION  production 
of  20  G  or  less,  a  DANGEROUS  REGION  PRODUCING  30  G  or  more,  and  BORDERLINE 
REGION  producing  between  20  and  30G 
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Webster,  A.  P.,  &  H.  N.  Hunter  1954  ACCELERATION 
J.  Avia.  Med.  25(4); 378-379,  Aug.  1954 

See  also  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC  TR 
March  1954 


ABSTRACT:  A  table  is  presented  containing  the  following  data:  (1)  relationship 

between,  the  different  types  of  acceleration  (positive,  negative,  transverse  prone, 
fluctuating  positive,  and  cyclic)  and  direction  of  body  movement,  type  of 
aircraft  maneuver,  and  tolerance  limits  under  various  degrees  of  experimental 
exposures  in  man;  and  (2)  pathological  effects  on  animals  of  varying  degrees  of 
various  types  of  acceleration. 
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Webster,  A.P.  1956  ACCELERATION  LIMITS  OF  THE  HUMAN  BODY  Aviation  Age. 
March  1956 
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Wechsler,  R. 
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L.  August  1952  EFFECTS  OF  ACCELERATION  UPON  CEREBRAL 
SM  AND  CEREBRAL  BLOOD  FLOW.  PIL\SE  1.  DEVELOPMENT  OF  A 
;0D  FOR  CONTINTJOUS  MEASUREMENT  OF  CEREBRAL  BLOOD  FLOW  IN 
tjNDER  ACCELERATION .  NADC-MA-5202  (Rept.  NM  001  060.03.01) 

b2. 


ABSTRACT:  T 
investigatio 
is  similar  S 


he  radioactive  krypton  (KR)  method  was  developed  for  the 
a  of  cerebral  circulation  during  acceleration.  This  method 
.  S.  Kety's  nitrous  oxide  method,  substituting  K79  for  N2O. 


It  permits  measurement  of  cerebral  blood  flow  as  often  as  2-4  times  in 
30  seconds.  The  maximum  amounts  of  KR  to  which  a  normal  subject 
would  be  exposed  during  the  inhalation  of  Kr^^  concentrations  of 
100  microcurie  per  liter)  for  20  minutes  was  calculated  to  be  300  and 
250  uc .  in  the  lungs  and  in  the  remainder  of  the  body,  respectively. 

A  scintillation  counter,  with  a  thallium-activated  Nal  crystal,  will 
be  used  to  record  the  Kr79  y  ,  rays.  (TIP  abstract,  modified). 
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Weddell,  F . J .  Jr.  1945  REPORT  ON  TARGET  24/17e,  GOTTINGEN,  GERMANY. 
(INSTITUTE  OF  HYGIENE)  (War  Dept.,  Combined  Intelligence  Objectives 
Subcotnm.)  Report  #28,  20  April,  1945 
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Weed,  L.  H.  1927  EXPERIMENTAL  STUDIES  OF  INTRACRANIAL  PRESSURE.  AN 

INVESTIGATION  OF  THE  MOST  RECENT  ADVANCES.  Proceedings  o^  Association 
for  Research  in  Nervous  and  Mental  Diseases.  New  York,  Dec.  28, 

29,  1927,  8(3):53. 
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Weil,  Joseph  1%2  REVIEW  OK  THE  X-15  I KOGIUM 

Repl.  No.  NASA  TN  D-1278,  Washington,  June,  1962 
(NASA,  FLIGHT  RESEARCH  CENTER , Edwards ,  Calif.) 
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Weick,  Fred  E.  SAFETY  AND  CRASH  SURVIVAL  ASPECTS  OF  PAWNEE  DESIGN. 
Flight  Safety  Foundation. 
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Weiner,  J.  &  M.C.  Lelkind,  ed.  J.R.  Glbsou  1952  VISIBILITY  -  A  BIBLIOGRAPHY 
.  (The  Library  of  Congress  Reference  Department  Technical  Information 
Division)  July  1952;  ASTIA  AD- 105  57 


ABSTRACT:'  The  bibliography  is  intended  to  provide  reference  information  and 
background  material  for  the  many  research  and  development  projects  in  the 
field  of  vision  being  sponsored  by  the  Vision  Committee.  It  provides  a 
survey  of  much  of  the  literature  published  from  1925  to  1950  inclusive  on  the 
subject  of  visibility  as  influenced  by  the  various  physical,  psychological, 
and  physiological  fac  •  inherent  in  the  observer,  target,  background  and 
atmosphere,  and  the  engineering  applications  of  visibility  data.  Such  materiel 
as  optical  physics,  the  anatomy  and  physiology  of  the  eye,  pathological  effecfcs 
on  vision  and  routine  optometrical  theory  has  been  excluded. 
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Weiner,  M.  1955  EFFECTS  OF  TRAINING, IN  SPACE  ORIENTATION  ON  PERCEPTION  OF  THE 
UPRIGHT  J,  Exp,  Psychol  49:367-373 
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Wcinstock,  M.  and  W.  Boaz  1958  INVESTIGATION  OF  THE  PRINCIPLE  OF  CONTROLLED 
ACCELERATION  OPERATION  OF  PERSONNEL  ESCAPE  CATAPULTS 
(Pitman-Dunn  Laboratories  G^oup,  Frankford  Arsenal,  Philadelphia  37,  Pa.) 

Memorandum  Report  No.  MR-712,  WADC  TN  58-372,  MIPR  33-600-8-1375A-178, 

FA  Subproject  No.  C180,  OCO  Project  No.  TSl-15,  DA  Project  No.  502-06-001, 
October  1958,  ASTIA  AD  207612 

ABSTRACT:  The  Pitman-Dunn  Laboratories  Division  of  I.  ^nkford  Ars  nal  derigned 
a  pressure-sensitive  relief  valve  in  compliance  with  a  request  by  the  Wright 
Air  Development  Center.  The  basic  project  (TS1-15-C180)  was  aimed  at  developing 
a  propellant  charge  for  use  in  the  M5, catapult  in  order  to  obtain  a  safe  personnel 
ejection  from  an  aircraft  at  runway  level;  the  relief  valve  was  conceived  as 
an  alternate  means  of  obtaining  this  capability.  The  relief  valve  maintains 
the  gas  at  the  pressure  level  required  for  optimum  acceleration  of  the  catapult 
by  venting  the  excess  gases  formed  during  the  catapult  stroke.  In  this  configur¬ 
ation,  the  catapult  propellant  charge  must  be  great  enough  to  prouuce  above- 
norr.al  operating  pressures  over  the  range  of  operating  temperatures,  thus 
insuring,  throughout  the  stroke,  an  abundant  supply  of  gas  for  regulation  by  the 
relief  valve.  The  test  firings  demonstrated  that  the  pressure  relief  valve 
functioned  satisfactorily.  The  test  results  established  the  soundness  of  the 
nrincinle  of  controlled-acceleration  operation  in  personnel  escape  catapults. 
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Weltwurm,  G.  P.  1959  X-15  WINDBLAST  TEST.  Rept.  no.  AFFTC  TN-58-42; 

ASTIA  AD  221  123. 

ABSTRACT:  The  X-15  windblest  tests  performed  on  the  Air  Force  Flight  Test 
Center  High  Speed  Track  are  analyzed  to  supply  aerodynamic  load  information 
for  the  seat,  and  point  out  a  number  of  deficiencies  in  the  system.  These 
include  malfunction  of  the  fin  locking  mechanism,  oscillation  of  the  extended 
skip  flow  generator,  weakness  of  the  parachute  package,  tendency  of  several 
parts  of  the  seat  to  puncture  the  pressure  suit,  and  material  failure  of  the. 
survival  garment  at  a  number  of  points.  (Author)  (See  also  AD  201  282) 
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Weis,  E.  B.,  J.  W.  Brinkley,  N.  P.  Clarke,  &  W.  E.  Temple  1963  HUMAN  RESPONSE 
TO  LATERAL  IMPACT.  (Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical 
Association,  Stat ler-Hil ton  Hotel,  Los  Angeles,  Calif.,  April  29-May  2,  1963) 

ABSTRACT:  Thirty-two  tests  of  human  response  to  lateral  impact  were  conducted 
(15  rightward  and  17  leftward).  This  study  was  a  joint  effort  between  NASA 
(Manned  Spacecraft  Center)  and  this  Laboratory,  conducted  in  order  to  furnish 
previously  undefined  criteria  for  tolerance  to  impulsive  loads  applied  through 
the  Y  axis  for  the  purposes  of  attenuator  design. 

The  acceleration  impulses  were  applied  on  the  Vertical  Deceleration  Tower 
at  this  Laboratory.  The  VDT  water  brake  produces  an  approximately  triangular 
acceleration  pulse  after  a  free  fall.  The  series  of  graduated  tests  reached  a 
maximum  of  20  g  peak  acceleration,  22  fps  impact  velocity,  1,500  g  per  second 
onset  rate,  and  pulse  duration  of  120  milliseconds  (exclusive  6f  free  fall). 
Although  human  tolerance  was  not  reached  in  these  tests,  a  clinical  evaluation  of 
physiological  response  will  be  presented  ip  consideration  of  potential  tolerance 
limiting  factors.  The  restraint  system  (integrated  shoulder,  chest,  lap,  thigh, 
and  ankle  straps)  and  the  support  system  (microballoon  couch)  will  be  discussed 
and  criticized  on  the  basis  of  subjective  response  and  force  and  acceleration 
measurements.  The  method  and  current  status  of  mathematical  analysis  and  roech- 
>aaii«Al  .modeLxng  of  human  response  to  this  stress  will  be  presented. 
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Weiser,  H.I.  1959  VERTIGO  OF  CERVICAL  ORGIN. 

Harcfuah  57:61-2,  2  August  1959 
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Weisflog,  G.  1957  UIVAGI  NO  TEMAT  HTIJOMECHANIKI  KREGOSLUPA (Remarks  on  the 
physiomechanics  of  the  spine) 

Polski  Przeglad  RadioIogicznviWarszawa)  2 1(3) ; 14 1-58  May-June“”1958 - 
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Weiss,  H.  S.,  R.  Cdelberg,  P.  V.  Charland  &  J.  L.  Rosenbaum  1954*  THE  FHYSIO- 
LCX3Y  OF  SIMPLE  TUMBLING.  PT.  II.  HUl-lAN  STUDIES. 

(Wright  Air-^ Development  Ctr.,  Wrlght-Patterson  AFB,  Ohio)  WADC  TR  53-139, 

Pt.  2;  Jan.  1954.  ASTIA  AD  36  305.  (Supersedes  WADC  TR  53-139,  Pt.  2; 
ASTIA  AD  27  890.) 

ABSTRACT:  In  order  to  assess  the  tolerance  limits  to  head-over-heels  rotations 
or  flat  spins,  as  likely  to  be  encountered  in  escape  from  aircraft,  human  subjects 
were  spun  on  the  horizontal  spin-table.  The  experiments  were  guided  by  previous 
animal  investigations  but  runs  on  human  subjects  were  limited  to  125  rpm  because 
of  the  onset  of  pressure  pain  in  the  head  or  feet.  During  the  spin,  the  physio¬ 
logical  behavior  of  the  humans  closely  resembled  that  of  the  dogs  and,  on  the 
basis  of  this,  curves  for  the  responses  of  humans  at  speeds  up  to  110  rpm  were 
extrapolated  to  the  level  of  circulatory  failure.  By  this  procedure,  it  was 
estimated  that  the  border  line  of  unconsciousness  would  be  reached  after  three  to 
ten  seconds  of  rotation  at  140  rpm  and  complete  unconsciousness  after  three  to 
ten  seconds  at  160  rpm  with  the  center  of  rotation  at  the  heart.  The  data,  to¬ 
gether  with  performance  tests  end  the  observation  of  conjunctival  petechiae,  were 
used  to  determine  the  time  intensity  areas  of  safe  and  dangerous  rotations. 

(AML)  ,  . 
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Weiss,  H.  S.,  1955.  THE  HUMAN  EUECTROCARDIOGRAM  DURING  TUMBLINa.  J.  Aviat.  Med. 
26(3):206-213.  "  ~ 

SUMMARY:  Vector  analyses  were  made  of  sumiltaneous  limb  and  precordial  electro¬ 
cardiograms  taken  from  normal  males  e>.posed  to  the  stress  of  tum.blirg.  For  the. 
range  of  tumbling  exposures  employed  (limited  by  the  appearance  of  conjunctival 
petechiae  and/or  pain),  the  ECG  records  do  not  indicate  any  impairrent  of,  car¬ 
diac  function;  the  top  speed  attained  was  188  r.p.ra.  (for  tnree  seconds),  center 
of  rotation  (C/R)  at  the  heart,  and  93  r.p.m.  (for  ttiree  seconds),  C/R  ai  the 
iliac  crest.  With  the  C/R  at  the  heart,  the  only  consistent  effects  noted  were 
a  clockwise  rotation  of  the  mean  QRS  ana  T  vectors  in  the  frontal  plane,  an  in¬ 
crease  in  heart. rate,  and  a  prolongation  of  the  corrected  C-T  intervals.  The  de¬ 
gree  of  clockwise  rotation  was  related  to  the  speed  of  tumbling  and  the  starting 
position  of  the  electrical  axes.  With  the  C/R  at  the  iliac  crest,  counterclock¬ 
wise  rotation  of  the  CRS  vector  in  the  frontal  plane,  a  slight  widening  of  the 
CRS-T  angle  in  the  frontal  plane,  a  decrease  in  heart  rate,  and  shortening  of  the 
corrected  Q-t  Interval  were  noted. 

The  rotation  of  the  QRS  vector  with  either  C/R  is  best  interpreted  on  the 
basis  of  the  anatomical  movements  of  the  heart.  The  widening  of  the  QRS-T  angle 
and  the  changes  in  the  corrected  Q-T  intervals  are  discussed  in  terms  of  a 
'possible  effect  of  tumbling  on  myocaroial  function. 
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Weisler,  A.  C.,  &  C.  C.  Hayg.^d  1959  BIOLOGICAL  EXPERIMENTAL 

ACCELERATION  ENVIRONMENT  JUPITER  MISSILE  AM-18  (Flight  Evaluation 
Branch,  Aeroballistics  Lab.,  DOD,  Army  Ballistic  Missile  Agency, 
Redstone  Arsenal,  Alabama),  Report  No.  DA-TM-87-59,  10  July  1959. 
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Weissler,.  A.  M.,  J.  J.  Leouard,  and  J.  V.  Warren 
AND  ATROPINE  ON  THE  CARDIAC  OUTPUT.  J.  Clin. 


1957  EFFECTS  OF  POSTURE 
Invest .  36:1656. 
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Weiss,  b.  E. 
IV(2) 


1947  DESIGN  AND  APPLICATION  OF  ACCELEROMETERS.  Proc.  SESA 
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Weiss,  H.  S.,  R.  Edelberg,  P.  V.  Charland,  and  J.  I.  Rosenbaum.  1951:.  ANIMAL 
InD  HUIXN  RrACTICNS  TO  RAPID  TUMBLING.  J.  Aviat.  25(1): 5-22. 

SUM-IARY:  Rates  of  tumbling  between  ISO  and  2U0  rpm  following  seat  ejection  or 
during  free-fall  have  been  reported  and  may  be  a  scarce  of  da^er  to  an  escaping 
crewman.  Anesthetized  dogs  spun  about  a  center  of  rotation  (C/R)  through  tne 
heart  exhibit  signs  of  circulatory  collapse  and  severe  hypoxia  at  speeds  higher 
than  liiO-150  rpm.  li/hile  caudad  displacement  of  the  C/R  does  not  interfere  with 
the  circulation  to  as  great  an  extent,  the  animals  in  this  situation  display  sev¬ 
ere  edema  and  hemorrhage  in  the  head  region.  Human  spins  about  the  heart  were 
limited  to  125  rpm  a.nd  about  the  iliac  crest  to  90  rpm  because  of  pain  and  hemor¬ 
rhage  in  the  head  region.  The  degree  of  circulatory  impairment  encountereo  at 
these  speeds  was  not  serious.  Nevertheloas,  extrapolation  to  higher  speeds  ^ 
ba.is  of  comparison  with  animal  studies  led  to  the  prediction  of  , 

which  circulatory  collapse  would  occur.  Strength-auration  ??twf 

oetechiae  in  humans  were  established,  ranging  from  three  seconds  aV^  rpm  to  two 
Sinutes  at  50  rpm,  C/R  at  iliac  crest,  and  from  25-30  rpm  higher  wijh  t.he  C/R  at 
the  heart.  ^Blood  pressure,  ECG  and  performance  analysis  indicate  that  these  c^ee 
can  be  used  to  differentiate  known  safe  from  oossiblv  unsafe  exposures  to  tumbl^g 

On"v  simple  tumbling,  that  is,  tumbling  in  the  absence  of  a  linear  'g'  field,  was 

Sr^iLred  in  this  study.  Th*  results  therefore  are  strictly  applicable  only 
post  ejection  tumbling  which  persists  after  deceleration  in  the  air  stream  ends,  or 
to  tumbling  that  occurs  in  free  fall. 


_  -  1,726  -  _  _  .  _  „  . 
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Welch,  B.E.  1962  PHYSIOLOCIC  NECESSITIES  IN  SIMULATED  LUNAR  FLIGHTS 
In  USAF  School  of  Aerospace  Medicine  Lectures  in  Aerospace  Medicine . 
1962.  Pp.  77-96 


ABSTRACT:  The  primary  purpose  of  including  man  in  a  space  mission  is  to 
utilize  man's  full  and  unique  capabilities  toward  successful  mission  completion. 
This  means,  therefore,  that  the  man  portion  of  the  space  mission  must  be  at 
maximum  effective  performance  consistent  with  the  mission  profile.  To  insure 
that  man  will  be  at  maximum  effectiveness,  it  is  necessary  to  satisfy  the 
various  physiologic  requirements  that  man  places  on  the  space  vehicle  system. 
These  physiologic  requirements  are  not  necessarily  unique  to  space  operations 
and,  for  this  discussion,  will  be  classified  somewhat  arbitrarily  into  atmo¬ 
spheric  and  metabolic  requirements.  This  paper  will  be  divided  into  two  parts; 
the  first  consisting  of  a  brief  discussion  of  the  physiologic  necessities  and 
the  second  consisting  of  data  collected  during  space  cabin  simulator  experiments. 


5.863 

Welle,  B.  ,  1962  COSMONAUT  TRAINING  PROGRAM 

FBIS,  USSR  St  East  Europe,  Nr.  70,  April  10,  1962 


ABSTRACT:  Special  efforts  are  surely  being  made  to  improve  the  training  program 
of  future  cosmonauts.  German  Titov  experienced  several  disturbances-*slight 
vertigo  and  sickness.  This  was  probably  because  of  the  influt.xe  of  weightless¬ 
ness  on  the  middle  ear,  the  organ  of  equilibrium.  This  effect  disappeared  almost 
completely  when  Titov  assumed  his  normal  resting  position  and  made  no  strong  move¬ 
ments  with  his  head..  Experts  are  now  investigating  whether  this  is  a  biological 
effect,  or  an  individual  peculiarity  of  Titov's.  A  scientist  stated  that  better 
methods  will  strengthen  the  organ  of  equilibrium.  In  other  words,  cosmonauts  must 
spend  even  more  time  than  previously  on  rotating  disks  and  swings,  on  apparatuses 
which  move  in  three  directions  simultaneously.  If,  despite  all  training,  the 
troublesome  effects  show  up  during  future  flights,  if  they  interfere  with  the 
ability  to  work  of  the  cosmonauts,  then--the  principle  possibilities  are  already 
known- -artificial  gravity  will  be  creafed  in  the  space  crafts  which  will  aiaaunt 
to  about  one-fourth  or  even  only  one-tenth  of  the  Earth's  gravity.  Currently, 
Stress  is  laid  on  cosmonauts  exercising  under  considerable  weight.  (CARI) 
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Wells,  H.  S.,  J.  B.  Youmans,  &  D.  G.  Miller  1938  TISSUE  PRESSURE  (INTRACU- 
TANEOUS,  SUBCUTANEOUS,  AND  INTRAMUSCULAR)  AS  RELATED  TO  VENOUS  PRESSURE, 
CAPILLARY  FILTRATION,  AND  OTHER  FACTORS.  J.  din.  Invest.  17:489-499 
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Wells,  J.  Cordon  and  U-urence  E.  Morehouse  195O  ELECTRCMYOCRAPKIC  SlUDY  OF  IHE 

EFFECTS  OF  VARIOUS ,  HE\DWARD  ACCELERATIVE  FCECEJ  uTC:.’  TIE  TIT  Cl 'o  A3ILITY  TO 

PERPOR'l  STAIIDARDIZED  PULLS  ON  AN  AIRCRAFT  CONTROL  STICK.  J.  Avlat.  Med. 

2l(l):U8-5U. 

SUICIARY:  Electromyographic  analysis  of  the  activity  of  the  biceps  brachii,  tri¬ 
ceps  brachii,  and  latissinus  dorsi  during  10,  20,  JO,  UO,  and  JO  poupd  pills  on 
an  aircraft  control  stick  under  conditions  of  1,  2,  J,  L,  and  J  G  werd  made  on 
a  well-trained  subject  who  exerted  pulls  with  his  arm  held  in  a  flexed  position. 
These  observations  were  repeated  with  the  arm  held  in  an  extended  i)osition  and 
again  in  an  intermediate  position.  Ihe  findings  are  summarized  as  follows: 

1.  Tie  biceps  brachii,  triceps  brachii,  and  latissimus  dorsi  act  as  co-contractors 
in  exerting  a  pull  on  an  aircraft  control  stick.  Tie  extent  of  the  contribution 
each  muscle  makes  to  the  total  action  is  altered  when  the  arm  position  is  changed.' 
Vfnen  the  arm  is  pulling  in  an  extended  position,  the  biceps  brachii  dominates  the 
action.  With  the  arm  held  in  flexion  or  In  an  Intermediate  position  during  the  . 
pill,  the  triceps  brachii  is  brought  strongly  into  action. 

2.  Tie  effect  of  headward  acceleration  on  stick  ’ull  is  to  increase  the  ac- 
^uriiig  tiic  lignt  ixillc  (lO  to  20  pounds)  and  least  during  heavy  pulls  (ItO  to 
jOspounds ) . 

The  effect  of  headi-raird  accelerition  on  iruscular  activity  in  least  when 
tiie  am  is  held  in  a  position  intemediate  between  flexion  and  extension. 

I.  Tic  decrease  in  muscular  activity  required  to  exert  pills  on  an  air¬ 
craft  control  stick  as  Uie  arm  position  is  shifted  from  flexion  to  extension 
is  proportional  to  calculated  values  of  increased  involuntary  pull  due  to 
giU'/ity  as  t.ic  arm  position  is  shifted  from  flexion  to  extension. 

J.  Tie  linear  relationship  between  calculated  values  of  involuntary  pull 
and  txpcriontal  'values  of  nyographic  activity  indicates  that  the  reduction  in 
palling  effort  as  the  am  is  extended  from  a  flexed  position  is  a  dynamic,  not 
a  piiysiological  phenomenon. 

6.  As  far  as  muscular  d^nardcs  is  concerned,  the  best  arm  position  of  a 
pilot  seated  in  a  conventional  upright  position  and  operating  a  control  stick 
is  one  which  is  intemediate  between  .flexion  and  extension.  The  stick  should 
be  loaded  from  UO  to  JO  pc'unds  as  the  muscular  adjustment  to  headward  accelera¬ 
tion  is  minimal  under  these  conditions. 
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Wells,  R.  1961  ALIVE  IN  SPACE:  THE  SCIENCE  OF  BIO -ASTRONAUTICS 
V  rton.  Mass.,  Little,  Brown  and  Co.,  1961) 


ABSTRACT:  This  is  an  illustrated  treatise  on  space  flight  dealing  with  the 
following  topics:  space  instruments,  space  mechanics,  space  vehicle,  weight¬ 
lessness  in  space,  living  In  space,  safety  In  space,  crewmen  in  space,  man's 
mind  in  space,  training  for  space,  science  In  space,  and  the  will  to  space. 
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Wendt,  G.  R.  1944  STUDIES  IN  MOTION  SICKNESS:  I.  A  STUDY  OF  THE  SUBJECTIVE 
EFFECTS  OF  SMALL  DOSES  OF  BENZEDRINE  SULPHATE  ON  INDIVIDUALS  SUSCEPTIBLE 
AND  THOSE  NON -SUSCEPTIBLE  TO  MOTION  SICKNESS,  INCLUDING  OBSERVATIONS  ON 
PSYCHOGENIC  SYMPTOMS.  (Civil  Aeronautics  Administration,  Washington,  D.C.) 
Dec.  1944;  Rept.  No.  40 

SUMMARY:,  In  the  following  investigation  the  experimenters  selected,  by  means  of 
a  motion-sickness  history  questionnaire  and  by  interview,  19  college  students 
who  were  susceptible  to  motion  sickness  and  20  who  had  never  been  motion  sick  to 
any  degree,  and  who  were  free  of  illness  or  other  physiological  abnormality. 

Each  subject  served  three  days,  taking  a  capsule  with  breakfast.  One  day  each 
received  2.5  mgm.  benzedrine  sulphate.  On  days  2  and  3  each  received  either  a 
placebo  or  benzedrine  (Imgm.  per  30  lbs.  of  body  weight).  The  subjects  were  told 
that  they  were  getting  two  different  "drugs."  Twice  each  day  (before  lunch  and 
after  dinner)  each  subject  completed  a  29-item  questionnaire  concerning  subjective 
effects.  Twenty  of  these  items  were  of  the  kind,  "have  you  drunk  (a)  more  water 

than  usual _ ,  (b)  less  water  than  usual _ ,  (c)  same  amount 

of  water  as  usual _ ?"  Questionnaires  were  scored  both  in  terms  of 

total  number  of  abnormal  items  and  in  terms  of  preponderance  of  items  in  the 
direction  expected  after  benzedrine. 

Under  the  conditions  of  the  experiment  the  questionnaire  method  was  of  almost 
no  value  for  the  detection  of  drug  effects.  There  were  as  many  abnormal  items 
checked  on  the  placebo  day  as  on  the  drug  day,  and  for  the  total  group  the 
nature  of  the  abnormalities  reported  on  the  benzedrine  day  was  only  slightly 
more  in  the  direction  of  the  expected  benzedrine  effect  than  on  the  placebo  day. 
The  group  of  subjects  susceptible  to  motion  sickness  checked  approximately  three 
times  as  many  symptoms  as  the  group  of  non-susceptibles  on  each  of  the  three 
experimental  days.  When  asked  to  note  their  most  prominent  symptoms  the  suscepti- 
bles  wrote  in  approximately  twice  as  many  as  the  non-susceptibles. 

A  comparison  of  the  kinds  of  symptoms  reported  by  susceptibles  and  non-suscep¬ 
tibles  on  benzedrine  and  placebo  days  showed:  (1)  that  of  the  19  susceptibles, 

12  reported  a  greater  excess  of  benzedrine  symptoms  on  the  benzedrine  day,  3  on 
the  placebo  day,  1  reported  no  difference,  and  3  reported  no  symptoms  on  either 
day;  and  (2)  that  of  the  20  non-susceptibles,  2  reported  a  greater  excess  of 
benzedrine  symptoms  on  the  benzedrine  day,  6  on  the  placebo  day,  4  reported' no 
difference;  and  8  reported  no  symptoms  on  either  day.  (CAA) 
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Wendt,  G.  R.  1944  STUDIES  IN  MOTION  SICKNESS:  III.  A  NOTE  ON  AN  UNSUCCESSFUL 
EFFORT  TO  INVESTIGATE  THE  EFFECTS  OF  TEMPERATURE  ON  VESTIBULARLY  INDUCED 
NAUSEA.  (Civil  Aeronautics  Administration,  Washington,  D.  C.)  Dec.  1944 
Rept.  No.  40 

SUMMARY:  The  Note  on  an  Unsuccessful  Effort  to  Investigate  the  Effects  of 
Temperature  on  Vestibularly  Induced  Nausea  summarizes  two  limited  investigations 
in  which  the  effects  of  environmental  temperature  on  motion-sickness  rates  were 
studied.  Subjects  selected  on  the  basis  of  motion-sickness  history  inventory 
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scores  were  matched  and  divided  into  two  groups  of  16  subjects  each.  One  group 
was  subjected  to  a  modified  form  of  the  Dorcus  tilting  procedure  at  a  room 
temperature  of  70  degrees  F.  and  the  other  group  was  subjected  to  the  same  pro¬ 
cedure  at  a  room  temperature  of  90  degrees  F.  While  the  subject  was  lying 
supine  and  before  being  tilted  upright,  his  ear  canal  was  Irrigated  with  ice 
water,  however,  only  2  cases  of  vomiting  and  4  cases  of  subjective  nausea  were 
obtained.  Since  it  was  suspected  that  the  low  sickness  rate  might  be  a  consequence 
of  malfunction  of  the  irrigator  a  check  experiment  at  a  room  temperature  of  80 
degrees  F.  was  run,  using  9  of  the  men  who  had  shown  no  symptoms  of  illness,  employ 
ing  an  irrigator  of  different  design.  This  device  insured  massive  irrigation  of 
the  far  end  of  the  canal.  Two  of  the  subjects,  vomited,  4  were  nauseated,  and  3 
were  without  symptoms  of  sickness.  (CAA) 
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Wendt,  G.R.  1946  AIRSICKNESS  AMONG  SEVENTY-ONE  STUDENT  PILOTS  AND  FIFTEEN 
INSTRUCTORS  AND  ITS  RELATIONSHIP  TO  PREVIOUS  HISTORY  OF  MOTION  SICKNESS 
(CAA  Div.  Res.)  Report  No.  60,  April  1946 
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wendt,  G.R.  1946  STUDIES  IN  MOTION  SICKNESS:  III.  AIRSICKNESS  AMONG  SEVENTY- 
ONE  STUDENT  PILOTS  AND  FIFTEEN  INSTRUCTORS  AND  ITS  RELATIONSHIP  TO  PREVIOUS 
HISTORY  OF  MOTION  SICKNESS.  (Civil  Aeronautics  Administration,  Washington, 

D.  C.)  April  1946;  Rept.  No.  60 

SUMMARY:  A  questionnaire  was  administered  to  seventy-one  civilian  student  pilots 
in  the  Civilian  Pilot  Training  program  of  the  CAA  and  to  fifteen  instructors 
in  the  same  program.  This  required  them  to  report  the  frequency  and  degree  to 
which  they  had  been  airsick,  and  the  conditions  under  which  it  occurred.  The 
questionnaire  included  an  inventory  of  motion  sickness  on  boats,  trains,  autos, 
and  other  devices.  The  percentage  frequency  of  airsickness  was:  vomiting, 
students  167. ;  instructors  207,;  lesser  sickness,  students  527,;  instructors  677,; 
not  sick,  students  327,;  instructors  13%.  An  a  priori  scoring  key  was  applied  to 
the  inventory  of  motion  sickness  on  devices  other  than  planes,  and  the  writer 
sorted  tiie  questionnaires  into  categories  of  comparable  airsickness  records. 

The  correlation  of  motion  sickness -inventory  score  and  airsickness  category  was 
.73  in  the  case  of  student  pilots  and  .34  in  the  case  of  instructors.  The  pilots 
attributed  tlitir  airsickness  in  large  part  to  training  maneuvers,  especially  when 
long  continued,  and  to  a  lesser  extent  to  other  causes.  (CAA) 
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Wendt,  G.  R.  1946  STUDIES  IN  MOTION  SICKNESS:  STUDIES  OF  SOMATIC,  PHYSIOLOGI¬ 
CAL,  AND  PSYCHOLOGICAL  CORRELATES  OF  HISTORY  OF  MOTION  SICKNESS.  (Civil 
Aeronautical  Administration,  Washington,  D.  C.)  Rept.  No.  66;  Aug.  1946 

SUMMARY:  This  paper  consists  of  brief  reports  of  methods  and  results  of  early 
attempts  to  discover  somatic,  physiological,  and  psychological  correlates  of 
history  of  motion  sickness.  Results  on  more  than  200  variables  are  presented, 
showing  their  frequency  of  occurrence  as  related  to  history  of  motion  sickness. 
Soime  of  the  variables  were  obtained  from  personnel  records,  some  from  laboratory 
Investigations,  and  some  from  questionnaires.  In  general,  the  purpose  of  this 
paper  has  been  to  give  indications  of  what  may  be  expected  from  further  research. 
((AA) 
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Wendt,  G.  R.  1946  STUDIES  IN  MOTION  SICKNESS:  I.  FREQUENCY  OF  SUSCEPTIBILITY 
TO  MOTION  SICKNESS  AMONG  YOUNG  ADULTS.  (Civil  Aeronautics  Administration, 
Washington,  D.  C.)  Apr.  1946;  Rept.  No.  60 

ABSTRACT:  A  series  of  questionnaire  surveys  was  made  by  means  of  which  the 
frequency  of  susceptibility  to  motion  sickness  among  young  adults  was  estimated. 

The  groups  reported  in  this  study  included  seven  groups  of  college  students  and 
a  group  of  airline  stewardesses.  The  questionnaires  included  items  on  sea,  train, 
auto,  street  car,  and  bus  travel,  and  on  elevators,  lawn  awings,  and  amusement  park 
devices.  Four  forms  of  questionnaires  were  used.  Some  groups  were  assembled  for 
questionnaire;  others  completed  it  without  supervision.  The  results  have  been 
presented  for  normative  purposed.  Such  forms  are  useful  both  in  the  evaluation  of 
the  practical . importance  of  the  problem  of  motion  sickness  and  for  guidance  in 
construction  of  motion  sickness  inventories  or  estimates  of  their  possible  useful¬ 
ness  as  predictive  devices. 

According  to  the  ov  r-all  data,  taking  no  account  of  type  of  subject  or  form  of 
question,  among  trt.  sportation  devices*  boats  were  most  frequently  rated  as 
nauseating,  421i;  then  buses,  25^;  autos,  24%;  street  cars,  11%;  and  finally  trains, 
10%.  The  obtained  percentages  varied,  however,  depending  upon  the  form  of  the 
Question,  ’^or  Instance,  the  reported  frequency  of  susceptibility  on  boats  was 
53%  when  the  subjects  were  asked  to  report  whether  they  had  ever,  at  any  age,  been 
susceptible  and  were  required  to  answer  for  each  of  three  or  four  age  periods; 

46%  when  asked  a  similar  question  requiring  loss  detail  in  the  reply;  36%  when 
asked  "Have  you  ever  been  seasick?"  and  required  to  answer  by  "Yes,"  "No"  or 
"Slightly";  and  only  317,  when  the  subjects  were  asked  to  state  whether  they  would 
be  affected  by  a  future  ride.  Questions  concerning  susceptibility  at  various  age 
levels  showed  the  greatest  frequency  at  the  grade  school  ages.  Comparison  of 
women  and  men,  on  comparable  questionnaire  forms,  showed  that  women  reported  more 
motion  sickness  than  men  and  that  accepted  pilot  applicants  had  less  sickness  in 
their  histories  than  other  college  students.  (CAA) 
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Wendt,  G.  R.  1948  OF  WHAT  IMPORTANCE  ARE  PSYCHOLOGICAL  FACTORS  IN  MOTION 
SICKNESS.  J.  Avia.  Med.  19:24-32 
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Wendt,  G.R.  and  W.  Berry  1950  REPORT  OF  CONFERENCE  ON  MOTION  SICKNESS, 
(  Symposium  sponsored  by  the  Naval  Research  Advisory  Panel  for  Psycho¬ 
physiology,  wash.,  D.C.)  ASTIA  AD-102213,  9  September  1950  ■ 


ABSTRACT:  The  purpose  of  the  Symposium  on  Motion  Sickness  was  to  review  the 
present  status  of  research,  to  discuss  basic  and  applied  research  which  should 
be  expedited  or  initiated,  and  to  plan  ways  and  means  of  utilizing  the  results 
of  research  most  effectively  by  the  Armed  Forces.  This  publication  contains 
reports  on  the  papers  presented  at  the  symposium.  Those  papers  presented  on 
recent  and  current  research  covered  problems  of  the  effects  of  drugs,  the 
effects  of  physical  forces,  neurophysiological  problems,  effects  of  body  and 
head  movements  and  incidence  of  motion  sickness.  Other  subjects  of  papers 
included  the  present  military  importance  of  the  problems,  present  status,  of 
knowledge  of  preventive  and  therapeutic  techniques,  present  and  future  research 
needs,  and  dissemination  and  utilization  of  research  results. 
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Wendt,  G.R.  1950  SOME  CHARACTERISTICS  OF  VESTIBULAR  EYE  MOVEMENTS  (Office  of 
Naval  Research,  Washington,  D.C.,  NAVEXOS  P-966,  October  1950 
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Wendt,  G.R.  1950  SOME  CIIARACTHRISTICS  OF  VESTIBULAR  EYE  MOVEMENTS 
(  In:  USON'R  Symposium,  Ps  :.chophys iolot; ic.i  1  f-tetors  in  spatial  orientation.! 

US  NAS,  Pensacola,  Fla,,  1950. 

A3STRi\CT:  Laboratory  research  utilizing  the  Dodge  mirror  recorder  revealed 
several  unpublished  facts.  For  example,  when  seated  with  head  fixed,  in  the 
dark,  or  with  eyes  closed,  normal  subjects  usually  show  some  degree  of 
spontaneous  horizontal  nystagmus.  This  has  been  called  a  "drift"  or  an 
"imbalance"  .  After  a  single  acceleratory  stimulus,  there  is  not  only  the 
primary  nystagmus,  but  following  this  there  is  a  weak  but  long-lasting 
secondary  nystagmus  in  the  opposite  direction.  The  primary  nystagmus  shows 
certain  lawful  relations  of  its  speed,  duration,  and  time-course  to  the 
stimulus  given  to  the  ears.  A  visual  field  inhibits  vestibular  eye  movements, 
So-called  "habituation  to  rotation"  can  be  prevented  by  control  of  orientation. 
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Wendt,  G.R.  1951  VESTIBULAR  FUNCTION 

(In;  Stevens,  S.S,  (Ed.)  Handbook  of  Experimental  Ps^jTcholo&y .  N.Y.:  Wiley,  19,1) 
pp.  1191-1223. 
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Wen-Hwa  Chu  1960  ON  THE  DEVELOPMENT  OF  A  MORE  ACCURATE  METHOD  FOR  CALCULATING 
BODY-WATER  IMPACT  PRESSURES  (Southwest  Research  Inst.,  San  Antonio,  Tex.) 
Technical  rept'.  no.  2,  Contract  Nonr-272900,  Proj .  23-034-2;  30  Sep.  I960: 
ASTIA  AD-251  927 

ABSTRACT:  Details  are  presented  of  a  theoretical  investigation  into' the  hydro- 
dynamic  forces  and  pressures  developed  during  the  early  stages  of  water  entry 
of  a  circular  cylinder.  The  method  employed  is  a  nunierical  scheme  developed 
from  formulations  of  the  governing  equations  and  boundary  conditions  that  are 
less  restrictive  than  those  usually  employed,  and  is  applicable  to  a  wide 
class  of  body  forms.  Some  comparisons  with  experimental  data  are  made.  It  is 
concluded  that  the  method  is  not  yet  suitable  for  general  usage  because  of 
excessive  requirenents  for  computing  machine  time.  (Author) 
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Wesslcr,  S.  1953  EXPERIMENTAL  INTR^WASCULAR  THROMBOSIS  INDUCED  BY  SERUM 
FRACTIONS  CONTAINING  SERL’M  PROTHROMBIN  CONVERSION  ACCELERATOR.  (Yamins 
Research  Lab.,  Beth  Israel  Hosp . ,  and  the  Dept,  of  Medicine,  Harvard  Med. 
School,  Boston,  Mass.) 

ABSTRACT:  Previous  studies  (Federation  Proceedings  11:309,  1952)  suggesred  a 

technique  whereby  intravascular  thrombosis  may  be  produced  in  the  dog  under 
standard  conditions.  The  method  is  based  upon  the  ability  of  serum  fractions 
containing  SPCA  to  induce  rapid  clot  formation  in  isolated  bloodfillcd  jugular 
and  femoral  vein  segments  occluded  while  these  scrum  fractions  are  infused  into 
an  antecubital  vein.  Upon  releasing  the  occluding  clamps,  the  clot  is  moved 
proximal ly  by  the  flow  of  blood  and  can  be  arrested  at  a  previously  narrowed 
site  at  which  the  endothelium  is  normal.  Intravascular  thrombi  were  uniformly 
produced  in  the  jugular  veins  of  20  dogs.  Adherence  to  the  vein  wall  was  first 
noted  on  the  fourth  day,  and  was  not  always  complete  after  5  weeks.  The  sequen¬ 
tial  histopathology  was  that  of  a  ph lebor hrombos is .  In  another  series  of  experi¬ 
ments  in  19  animals  the  right  femoral  vein  was  narrowed  before,  and  the  left  fe- 
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moral  vein  after,  infusion  of  SPCA  into  the  antecubital  vein.  Thrombi  developed 
in  15  of  the  riRht ,  and  in  only  5  of  the  left  femoral  veins.  These  findings 
.ire  consistent  with  the  concept  th.it  ret.irdcd  venous  flow  combined  with  a  temporc.- 
ry  increase  in  SPCA  .activity  may  produce  int  rava.scu  1  ar  thrombosis  in  the  absence 
both  of  endothelial  damage  and  complete  stas.is.  This  investigation  has  provided 
a  method  for  the  study  of  intravascular  thrombosis  under  conditions  more  nearly 
simulating  those  operative  in  man  and  has  suggested  a  mechanism  whereby  spontaneous 
thrombosis  may  occur  ^  vivo . 

(Federation  Proceedings  12( 1 ): 152 -153 ,  March  1S53) 
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Westbrook,  C.B.  1959  THE  PILOT’S  ROLE  IN  SPACE  FLIGHT. 

(Wright  Air  Development  Center,  Air  Research  and  Development  Command, 
Wright-Patterson  AFB,  Ohio)  WADC  TN  59-31,  Feb.  1959.  ASTU  AD  210228. 


ABSTRACT:  Man's  basic  capabilities  as  a  control  element  and  his  capabilities 
as  an  actuator,  sensor,  computer,  and  as  a  part  of  a  complete  control  system 
are  discussed  and  conclusions  formed  as  strong  and  weak  points.  Several 
factors  which  contribute  to  a  change  in  thinking  regarding  flight  control 
in  space  missions  are  reviewed  briefly.  These  are  reliability,  the  changed 
dynamic  characteristics  of  the  vehicles,  and  the  new  control  systems 
required.  The  phases  of  a  lunar  soft  landing  mission  are  then  reviewed  to 
determine  what  functions  should  or  must  be  performed  automatically  and  what 
should  or  could  be  performed  by  the  man.  It  is  concluded  that  man  has  a 
place  in  certain  missions  not  merely  on  the  basis  of  curiosity  or  even  as 
a  scientific  observer  but  on  sound  engineering  reasons  as  a  flight  control 
element . 
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Westbrook,  C.B.  1959  PILOT'S  ROLE  IN  SPACE  FLIGHT. 

(Advisory  Group  for  Aeronautical  Research  and  Deve  lopm.ent ,  Palais  De 
Chaillbt,  Paris)  Report  No.  252.  Sept.  1959.  ASTIA  AD  243015 


Ai’.STRACT:  The  capabilities  of  man  as  an  actuator,  sensor,  computer,  and  as  a 

part  of  a  complete  control  system  are  discussed  and  conclusions  form.ed  as  to 
m.in's  strong  and  weak  points.  Several  factors  which  contribute  to  a  change  in 
thinking  regarding  flight  con'-rol  in  space  ‘  miss  ions  are  reviewed  briefly. 

These  are  reliability,  the  changed  dynamic  characteristics  of  the  vehicles  and 
tiie  new  control  systems  required.  The  phases  of  a  lunar  sof.t  landing  mission 
arc  then  reviewed  to  determine  what  functions  should  or  must  be  performed 
automatically  and  what  should  or  could  be  performed  by  the  man.  It  is  con¬ 
cluded  that  man  has  a  place  in  certain  missions  not  merely  on  the  basis  of 
curiosity  or  even  as  a  scientific  observer  but  on  sound  engineering reasons  as 
a  flight  control  element. 
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Weyl,  A.R.  1958  TOWARDS  SPACE  FLIGHT  Aeronautics  38:32-3.5. 

ABSTRACT:  Summaries  of  several  published  reports  on  astronautics  appearing  in 
British,  US,  and  Soviet  publications. 
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Whalen,  W.  J,,  6.  V.  E.  Hall  1953  ACCELERATION'  OF  THERMAL  POLYPNEA  BY  HYPOCAP 
,  NIA  (Dept,  of  Physiology,  School  o£  Medicine,  Univ.  of  California,  Los 
Angeles,  Calif.) 


ABSTRACT:  Urcthanizcd  cats  were  given  artifici.il  respiration  during  eupnca  and 

thermal  polypnea  for  3  minutes  at  4  different  rates.  Tiie  amount  of  hypervent i la 
t ion  sufficiert  to  cause  apnea  at  'normal'  body  Len:pe ratures  was  found  to  be 

completely  inadequate  at  higher  temperatures.  Often  during  thern.il  p.inting  apne 
could  not  be  produced  following  the  maximum  available  rate  of  artificial  respira 
tion.  On  the  contrary  the  panting  rate  was  accelerated  by  the  hyperventilation 
although  depth  cf  respiration  decreased.  Since  the  carbon  dioxide  drive  was 
presumably  absent  at  the  time,  the  acceleration  might  best  be  explained  by  a 
facilitating  effect  of  hypocapnia  on  thermoregulatory  centers.  Several  altorna- 
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Whateley,  D.E.,  M.B.  Riley  1960  -TOLERANCE  OF  WHITE  MICE  TO  THE 

COMBINED  STRESSES  OF  ALTITUDE  HYPOXIA  AND  TRANSVERSE  ACCELERATIO> . 
(In  Press  ,  1960) . 
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Wlieacley,  George  M.  1956  ACCIDilNTS  IN  CHILDHOOD 
(Metropolitan  Life  Insurance  Co.,  NiW  York  City,  Fell.  1,  1956 


ABSTRACT:  A  recent  development  in  pediatrics  in  this  country  has  b.ec 

growing  interest  of  physicians  in  tiic  prevention  of  cliildhood  accider 
Preventive  efforts  must  be  based  on  statistical  Information  which  inc 
the  nature  of  t'ne  problem  and  the  best  points  of  attack.  The  tables 
here  are  based  on  data  from  the  Metropolitan  Life  Insurance  Co.,  the 
Eastern  Health  District  of  Baltiiriore,  and  the  Chicago  poi  soning  Cont 
Program.  _ 
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Whedon,  G.D.,  J.E,  Dettrick  &  E.  Shorr  hfiDDIFICATlON  OF  THE  EFFECTS  OF  IMMOBlLi 
ZATION  UPON  METABOLIC  AND  PHYSIOLOGIC  FUNCTIONS  OF  NORMAL  MAN  BY  THE  USE  ODF 
AN  OSCILLATING  BED  Amer.  J.  Med.  6:668 
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Wheeler,  R.V.  1952  PARACHUTE  OPENING  AND  GROUND  IMPACT 

(Paper,  'presented  at  the  19th  Symposium  on  Shock  and  Vibration 
Wright  Air  Development  Center,  Wright-Patterson  AFB ,  10-11  Sept.  1952) 


5,888 

Wheeler,  W.L.,  Jr.,  J.M.  Howland,  W.  Smith  and  J.E.  Corso  1959  THE  USE  OF 
PROCHLORPERAZINE  IN  SEASICKNESS.  Industr.  Med.  Surg.  28:405-6,  Sept  1959 
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Wheelwright,  C.  D.  1962  PHYSIOLOGICAL  SENSORS  FOR  USE  IN  PROJECT  MERCURY 
National  Aeronautical  and  Space  Administration,  Washington,  D.C, 

Rept.  no,  NASA  TN  D-1082,  Aug.  1962 


ABSTRACT:  Results  of  tests  of  biosensors  for  measuring  body  core  temperature, 

respiration  rate  and  depth,  and  electrocardiogram  on  animals  and  humans  are 
presented.  Comments  are  made  on  the  bioconnector  and  biosensor  assembly  and 
the  possible  use  of  blood-pressure  sensors  in  space  flight. 
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Whillans,  M.G.  1942  SPONGE  RUBBER  ABDOMINAL  BELT  FOR  USE  WITH  CRASH 
BOAT  CREW  TO  PREVENT  EFFECTS  OF  JOLTING. 

(National  Research  Council,  Canada)  4  February  1942,  #C-2477 
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WhilUna,  M.G.  1960  BIOSCIENCES  RESEARCH  AND  SPACE  PROBLEMS  (Defence  Research 
Board  (Canada).  Reprint  Jnl.  of  the  Royal  Astronomical  Society  of  Canada 
54:211-215;  October  1960;  ASTIA  AD- 244  464 
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Whil'lans,  M.  G.  1960  BfOSCIENCES  RESEARCH  AND  SPACE  PROBLEMS 

The  Journal  of  the  Rt-yal  Astronomical  Society  of  Canada  54(5) :  211-215 ,  Oct. 
1960 

ABSTRACT:  Brief  reviews  and  proposed  solutions  for  various  problems  in  manned 
space  flight  are  presented.  The  problems  include  the  following:  (1)  radiations 
from  the  Van  Allen  belts  and  solar  flares,  (2)  isolation,  (3)  disorientation 
and  weightlessness,  and  (4)  methods  for  providing  food  and  oxygen.  Inquiries 
into  these  problems  have  brought  research  into  the  .  rcas  such  as  the  possibility 
of  life  on  other  plan'  s,  the  relationship  of  biological  rhythms  to  the 
health  and  efficiency  of  the  human  organism,  mechanisms  of  navigation  in  birds 
and  o.Uni  animals,  and  possibilities  of  traveling  in  space  or  hibernating 
state. 
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White,  A.  S.  1958  X-15  TEST  PILOTS. 

S.A.E.  Journal  66(9):51,  Part  2 

ABSTRACT;  North  Ai.ierican 's  engineering  department  has  developed  an  X-15 
simulator  in  order  to  prepare  pilots  for  the  type  of  "space"  mission  expected  in 
an  X-15  aircraft.  By  using  wind  tunnel  data  and  predicted  aerodynamic  data, 
the  design  engineer  can  predict  the  type  of  control  system  required  for  a 
mission  of  this  type,  build  the  control  system  into  the  simulator,  and  test  the 
ability  of  theis  control  system  to  handle  various  problems  of  research  flight 
without  having  actually  flown  the  airplane.  In  addition,  stability  and  control 
parameters  may  also  be  predicted.  To  meet  the  challenge  of  g  forces,  an  almost 
exact  replica  of  the  X-15  cockpit  has  been  mounted  on  a  centrifuge  where  actual 
g  loads  of  the  flight  arc  duplicated.  In  the  centrifuge  tests  at  the  Naval 
Air  Development  Center,  Johnsville,  Pa.,  thepilots  will  again  be  trained  in 
flying  a  complete  mission  profile,  at  the  same  time  undergoing  at  least  the 
positive  g  loads  chat  will  be  experienced  during  actual  flight  conditions. 


-  1,73>  - 
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White,  C.  S.  and  0,  0.  Benson,  Jr.,  Ed.  1952  PHYSICS  AND  MEDICINE  OF 

THE  UPPER  ATMOSPHERE  (Proc.  Sym.  on  the  Phys .  and  Med.  of  the  Upper 
Atmosphere, S.i a  \ntonlo,  Tex.,  6-9  Nov.  1951) 

(Albuquerque,  New  Mex.:  Univ.  New  Mexico  Press,  1952) 


CONTENTS,  include: 
Mayo,  A.  M. , 

Strughold,  H., 

Haber,  H. 
Campbell,  A., 
Graybiel,  A . , 


"Basic  Environmental  Problems  Relating  Man  and  the 
Aeropause,"  pp.  6-22,  12  figs.,  15  refs. 

"Basic  Environmental  Problems  Relating  Man  and  the 
Highest  Regions  of  the  Atmosphere  as  Seen  by  the 
Biologist,"  pp.  23-34,  5  figs.,  32  refs. 

"Gravity,  Inertia,  and  Weight,"  pp.  123-136,  5  figs., 

9  refs. 

"Human  Orientation  During;  Travel  in  the  Aeropause," 
pp.  488-493,  tbl.,  13  refs. 

"The  Effect  on  Vision  Produced  by  Stimulation  of  the 
Semicircular  Canals  by  Angular  Acceleration  and  Stimula¬ 
tion  of  the  Otolith  Organs  by  Linear  Acceleration," 
pp.  494-508,  9  figs.,  24  refs. 
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'^vliite,  C.  S.  1952  THE  CHALLENGE  OF  SPACE  MEDICINE 
J.  Avia.  Med.  23(5); 527-529 


ABSTRi\CT:  The  founding  of  the  Space  Medicine  Association  represents  the  recogni¬ 
tion  of  new  possibilities  in  aviation  medicine.  At  the  same  time  it  imposes  on 
its  r,cml)crs  tlie  responsibility  of  studying  the  biological  possibilities  of  human 
existence  in  the  aeropause.  The  cooperation  of  affiliated  disciplines  must  be 
secured  for  this  purpose  and  a  strong  basic  research  program  must  be  developed. 
The  s>T?.po.sium  on  "Physics  and  Medicine  of  the  Upper.  Atmosphere"  ,  held  in  San 
Antonio,  Texas,  in  November  1951,  may  be  considered  a  result  of  this  much  needed 
cooperation.  (Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine 
Bibliography)  (Technisch  Documentatie  en  Informat ie  Centrum  voor  de  Krljgsmacht, 
den  Haag,  Netherlands)  Kept.  No.  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 
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White,  C.  S.  1954  BIOLOGICAL  TOLERANCE  TO  ACCELEPATIVE  FORCES. 

(Paper,  Lovelace  Foundation  for  Medical  Education  and  Research,  Albuquerque, 
N.  Mex.,  10  June  1954)  ASTIA  AD-158  982 

ABSTRACT;  Information  on  human  tolerance  to  accelerative  forces  was  compiled  from 
the  literature  and  summarized  in  tabular  and  graphic  form.  Experimental  data 
were  discussed  and  deficiencies  indicated;  the  most  serious  deficiency  involves 
the  lack  of  experimentation  on  combinations  of  g  forces  applied  simultaneously  and 
in  a  varied  sequence .  (ASTIA) 
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White,  C.  S.  1954  BIOLOGICAL  TOLERANCE  TO  ACCELERATIVE  FORCES.  ADDENDL'M  I 

(Paper,  Lovelace  Foundation  for  Medical  Education  and  Research,  Albuquejrq^ue , 
N.  Mex.)  ASTIA  AD-158  983;  17  June  1954  - 

ABSTRACT:  Data  are  presented  graphically  showing  the  relative  g  loads  ipiposed  by 

automobile  accidents,  catapults,  parachute  opening  and  landing  shocks,  ejection 
seats,  and  the  tolerance  of  the  human  head  protected  with  crash  helmets  to  impact 
loads.  The  actuation  of  ejection  seat  controls,  when  subjects  were  exposed  to 
radial  g  along  with  pitch  and  roll,  was  investigated.  The  effect  6f  g  loads 
on  a  man's  ability  to  move  is  discussed.  Forces  of  3  to  4  g,  when  properly 
directed,  were  near  the  limit  against  which  the  body  extremities  could  be  moved, 
and  which  would  allow  progression  from  one  point  to  another  and  prevented  rising 
from  an  aircraft  seat  .  Loads  between  1  and  3  g  significantly  increase  the  time 
to  perform  a  given  task;  e.g.,  donning  a  back-pack  parachute  took  i'7  sec  at  1-g 
gravity  load;  time  increased  to  21,  41,  and  75  sec  at  a  radial  load  of  1 ,  2  and 
3  g,  respectively.  The  task  was  impossible  for  some  subjects.  Difficulties 
with  orientation  and  vision  occurred  when  subjects  were  exposed  to  jostle  in  a 
radial  g  field.  Nausea  was  experienced  and  post -exposure  effects  were  noted 
for  2  hr  after  a  10  min  exposure  to  a  1.14  resultant  g  force,  when  head  movements 
and  up  and  down  bouncing  was  carried  out  during  the  exposure  on  the  centrifuge. 
(ASTU) 
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White,  C.  S.,  et  al .  1955  COLLECTED  PAPERS  ON  AVUTION  MEDICINE 

(AGARD,  Paris,  France) 
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White,  C.S,,  T.L.  Chiffelle  and  others  1956  BIOLOGICAL  EFFECTS  OF  PRESSURE 

PHENOMENA  OCCURRING  INSIDE  PROTECTIVE  SHELTERS  FOLLOWING  A  NUCLEAR  DETONA- 
TION  (Lovelace  Foundation  for  Medical  Education  and  Research v  Albuquerque, 

N.  Mex.)  Oct.  1956;  ASTIA  AD-147  077 

ABSTRACT:  In  two  series  of  experiments  277  experimental  animals,  including  66  dog 
32  rabbits,  52  quinea  pigs,  63  rats,  and  44  mice,  were  exposed  under  selected 
conditions  in  six  different  general  types  of  instrumented  above-  and  below-ground 
shelters  to  blast  produced  by  nuclear  explosions.  The  distance  of  the  several 
structures  from  Ground  Zero  ranged  from  1050  to  5500  ft.  The  most  severe  altera¬ 
tions  in  the  pressure  environment  occurring  inside  the  structures  followed  the 
detonation  of  a  nuclear  device  with  a  yeild  approximately  50  per  cent  greater  than 
nominal.  The  highest  overpressure  to  which  animals  were  exposed  was  85.8  psi,  the 
rlse^ttme~of-whiclv-was-4^msec . — The-overpressure  endured  for  about  570  msec. _ Over 


.  1.739  . 


pressures  ranged  from  this  maximum  downward  in  15  other  exposure  situations 
to  a  minimum  of  1.3  psi  enduring  for  nearly  1346  msec  but  rising  to  a  maximum 
in  about  420  msec.  The  latter  pressure  occurred  Inside  a  reinforced  concrete 
bathroom  at  4700  ft  where  the  outside  incident  pressure  was  about  5  psi. 
Following  the  nuclear  explosions,  all  animals  were  recovered,  examined,  sacri¬ 
ficed,  and  subjected  to  gross  and  microscopic  pathological  study.  The  most 
outstanding  contribution  of  the  field  experiments  and  the  related  study  of 
the  literature  was  the  unec^ulvocal  demonstration  that  the  provision  of  adequate 
protective  structures  can  indeed  be  an  effective  means  wf  sharply  reducing 
casualties  which  would  otherwise  be  associated  with  the  detonation  of  modern 
large-scale  explosive  devices.  (Author) (See  also  AD-103  431) 


5,900 

White,  C.  S.,  T.  L.  Chiffelle,  D.  R.  Richmond,  W.  H.  Lockyear,  I.  G.  Bowen,  V.  C. 

Goldizen,  et  al .  1957  THE  BIOLOGICAL  EFFECTS  OF  PRESSURE  PHENOMENA 

OCCURRING  INSIDE  PROTECTIVE  SHELTERS  FOLLOWING  A  NUCLEAR  DETONATION. 

(OPERATION  TEAPOT)  (Civil  Effects  Test  Group,  U.  S.  Atomic  Energy  Commission!) 

Rept.  WT-1179;  Project  33.1;  28  Oct.  1957 

ABSTRACT;  In  two  series  of  experiments  277  experimental  animals,  including  66 
dogs,  52  rabbits,  52  guinea  pigs,  63  rats,  and  44  mice,  were  exposed  under  select¬ 
ed  conditions  in  six  different  general  types  of  instrumented  above-  and  below¬ 
ground  shelters  to  blast  produced  by  nuclear  explosions.  The  distance  of  the 
several  structures  from  Ground  Zero  ranged  from  1050  to  5500  ft.  The  roost 
severe  alterations  in  the  pressure  environment  occurring  inside  the  structures 
followed  the  detonation  of  a  nuclear  device  with  a  yield  approximately  50  per 
cent  greater  than  nominal.  The  highest  overpressure  endured  for  about  570  msec. 
Oi'erprcssures  ranged  from  this  maximum  downward  in  15  other  exposure  situations 
to  a  minimum  of  1.3  psi  enduring  for  nearly  1346  msec  but  rising  to  a  maximum  in 
about  420  msec.  The  latter  pressure  occurred  inside  a  reinforced  concrete  bath¬ 
room  shelter,  which  was  the  only  surviving  part  of  a  house  otherwise  totally 
destroyed,  at  4700  ft  where  the  outside  incident  pressure  was  about  5  psi. 

Following  the  nuclear  explosions,  all  animals  were  recovered,  examined,  sacrificed,, 
and  subjected  tn  jv-'^ss  and  microscopic  pathological  study.  All  lesions  were 
tabulated  and  described.  The  results  of  pressure-time  data,  documenting  the 
variations  of  the  pressure  environment,  arc  presented  and  analyzed,  and  an  explora¬ 
tory  attempt  is  m.ido  to  relate  the  alterations  in  the  pressure  environment  to 
the  associated  pathology  observed.  A  critical  review  of  selected  material 
from  the  blast  and  related  literature  is  presented.  All  data  are  discussed,  aud 
the  several  problems  related  to  the  design  and  construction  of  protective 
shelters  .;ic  noted  and  briefly,  but  analytically,  assessed.  The  most  outstand¬ 
ing  contribution  of  the  field  experiments  and  the  related  study  of  the  litera¬ 
ture  was  the  unequivocal  demonstration  that  the  provision  of  adequate  protective 
structures  can  indeed  be  an  effective  means  of  sharply  reducing  casualties  which 
would  otherwise  be  associated  with  the  detonation  of  modern  large-scale 
explosive  devices.  (AUTHOR) 
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White,  C.  S.  1958  BLAST  BIOLOGY  -  A  SUMMARY 

(Contribution  to  Holifield  Subcommittee  Hearings,  May  1,  1958) 

In  Report  of  Hearings  before  a  Subcommittee  on  Government  Operations, 

House  of  Representatives.  Part  I  -  Atomic  Shelter  Tests  (Washington,  D.  C.: 
U.  S.  Government  Printing  Office,  1958)  pp .  80-93 


5,902 

White,  C.S.  (ed.)  1958  AVIATION  MEDICINE:  SEL.  REVIEWS 
(Pergamon  Press,  Alburquerque ,  N.M.,  1958)  Agardograph  No.  25 


5,903 

White,  C.  S.  1958  THE  AEROMEDICAL  REALITIES  OF  SPACE  TRAVEL 
J.  Aviation  Med.  29(10)707-715  Oct  1958. 

See  also  Air  Force  41(12):76-79,  Dec.  1958. 

ABSTRACT:  A  brief  review  is  presented  of  pioneering  efforts  in  balloon 
ascensions  which  demonstrate  the  contribution  of  Europe  to  space  flight. 
Telescopic  observations  of  space  are  discussed  in  order  to  provide  orien¬ 
tation  for  the  choice  of  obtainable  goals'  in  space  flight.  The  limited 
nature  of  space  travel  under  present  concepts  is  indicated  by  analysis 
of  the  distances  and  time  involved  in  travel  beyond  the  solar  system. 

It  is  concluded  that  exploration  of  the  moon,  Venus,  and  Mars  will  provide 
a  significant  contribution  to  medicine  and  scientific  knowledge. 
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White,  C.  S.  1959  BIOLOGICAL  BLAST  EFFECTS 

(U.  S.  Atomic  Energy  Commission)  Report  TlD-5564;  Sept.  1959' 

ABSTRACT:  This  presentation,  though  generally  concerned  with  biological  effects 
of  airborne  blast  phenomena,  is  limited  to  deal  briefly  with  three  main  topics. 
First,  the  scope  and  nature  of  the  several  blast  hazards  will  be  delineated. 
Secondly,  tentative  criteria  for  threshold  damage  to  humans  will  be  set  forth. 
Thirdly,  these  criteria  will  be  related  to  nuclear  weapons  in  terms  of  ground 
ranges  and  areas  involved  fo'  1  KT  and, 10  MT  surface  detonations,  and  to  allow 
appreciation  of  the  relative  importance  of  blast  with  other  effects,  appropriate 
values  for  ionizing  and  thermal  radiation  will  be  noted.  (AUTHOR) 
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White,  C.S,  1959  BIOLOGICAL  EFFECTS  OF  NUCLEAR  WAR  (A  report  of  Hearings  before 
the  Special  Subcommittee  on  Radiation  of  the  Joint  Conmittee  on  Atomic 
Energy,  U.S.,  Government  Printing  Office,  Washington  25,  D.C.)  pp.  311-372 
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White,  C.  S.,  &  D.  R.  Richmond  1959  BLAST  BIOLOGY 

(U,  S.  Atomic  Energy  Commission  &  The  Lovelace  Foundation  for  Medical 
Education  &  Research,  Albuquerque,  N.  Hex.)  Report  TID-5764;  18  Sept.  1959 

ABSTRACT:  Selected  information  from  the  literature  and  new  experimental  data 
regarding  the  biologic  consequences  of  exposure  to  the  several  environmental  var* 
iations  associated  with  actual  and  simulated  explosive  detonations  were  reviewed. 

As  background,  brief  and  elementary  remarks  concerning  blast  physics  and  termino¬ 
logy  were  set  forth.  The  scope  of  what  now  comprises  the  field  of  blast  biology 
was  noted  to  include  primary,  secondary,  tertiary  and  miscellaneous  blast  effects 
as  those  attributable,  respectively,  to  variations  in  e nvT bailment a  1  pressure, 
trauma  from  blast -produced  missiles  (both  penetrating  and  non^netrat  ing) ,  the 
consequences  of  physical  displacement  of  biological  targets  by  b last -produced  winds 
and  hazards  due  to  ground  shock,  dust  and  thermal  phenomena  not  caused  by  thermal 
radiation  per  se .  Primary  blast  effects  were  covered  in  detail  noting  physical- 
biophysical  factors  contributing  to  the  observed  pathophysiology.  Also,  a  simple 
hydrostatic  model  was  utilized  diagrammat ical ly  in  pointing  out  possible  etiologic 
mechanisms.  The  gross  biologic  response  to  single,  " fast "-rising  overpressures 
were  described  as  was  the  tolerance  of  mice,  rats,  guinea  pigs  and  rabbits  to 
"long" -durat ion  pressure  pulses  rising  "rapidly"  in  single  and  double  steps. 
Further,  a  few  data  were  noted  regarding  biological  resoonse  to  "slowlv"  rising 
overpressures ■ o f  "long"  duration.  Attention  was  called  to  the  similarities  under 
certain  circumstances  between  thoracic  trauma  from  honpenetrat ing  missiles  and 
that  noted  from  air  blast.  The  association  between  air  emboli,  increase  in  lung 
weiglit  (hemorrhage  and  edema)  and  mortality  was  discussed.  Information  relevant 
to  the  clinical  .s>Tnptoms  and  therapy  ,ot  blast  injury  was  presented  and  the  needs 
for  additional  investigations  were  emphasized.  The  relation  of  blast  hazards  to 
nuclear  explosions  was  assessed  and  one  approach  to  predicting  the  maximal, 
potential  casualties  from  blast  phenomena  was  presented  making  use  of. arbitrary 
and  tentative  criteria.  Finally,  the  sound  sense  of  practicing  blast,  radiation 
and  tiiermal  prophylaxis  as  a  means  of  minimizing  casualties  was  urged  as  an 
essential  step  to  enhance  individual  and  national  survi' al  in  the  event  of  a 
nuclear  war.  (AUTHOR) 
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White,  C.  S.  and  D.  R.  Richmond  1960  BLAST  BIOLOGY  In  Clinical  Cardio- 
Physiology  (Hew  York;  London:  Grune  and  Stratton  1960) 

Chapt.  63. 
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White,  C.  S.  1961  BIOLOGICAL  EFFECTS  OF  BLAST 

Anned  Forces  Medical  Synposium,  Field  Conmand,  Defense  Atomic 
Support  Agency,  Sandla  Base,  Albuquerque,  N.  Mex.,  Nov.  28,  1961) 

(Defense  Atomic  Support  Agency,  U.  S.  Atomic  Energy  Commission)  Contract 
No.  DA-49- 146-XZ-055,  Dec.  1961  ASTIA  AD-276  892 


ABSTRACT:  The  current  state  of  knowledge  relevant  to  biological  blast  effects 
was  summarized  in  a  selective  manner.  Initially,  five  problems  of  concern  to 
thos®  who  would  relate  the  environmental  variations  produced  by  nuclear  weapons 
with  biological  response  and  hazard  assessment  were  pointed  out.  Primary, 
secondary,  tertiary,  and  miscellaneous  blast  effects  were  defined  and  selected 
interspecies  experimental  data  of  a  physical  and  pathophysiological  nature 
useful  in  estimating  human  response  were  presented.  Tentative  biological 
criteria  defining  "safe"  levels  of  exposure  were  set  forth  as  were  survival 
curves  for  different  conditions  of  exposure  in  Hiroshima.  These  were  discussed 
along  with  the  comparative  variations  in  range  of  the  "free-field"  effects  as 
they  vary  with  explosive  yield.  The  fundamental  requirement  for  surviving 
seconds,  minutes,  and  hours  to  abet  survival  for  days,  weeks,  months,  and  years 
was  emphasized  along  with  the  necessity  for  planning  protective  measures  against 
all  hazardous  weapons  effects  as  one  attractive  alternative  for  minimizing 
casualties  and  maximizing  survival  in  the  event  of  a  nuclear  war. 


5,910  ■ 

White,  C.  S.,  I.  G.  Bowen,  D.  R.  Richmond,  &  R.  L.  Corsbie  1961  COMPARATIVE 

NUCLEAR  EFFECTS  OF  BIOMEDICAL  INTEREST.  (Civil  Effects  Test  Operations,  U. 

S.  Atomic  Energy  Commission)  Report  CEX-58.8.,  12  Jan.  1961 

ABSTRACT:  Selected  physical  and  biological  data  bearing  upon  the  environmental 

variations  created  by  nuclear  explosions  are  presented  in  simplified  form. 

Emphasis  is  placed  upon  the  "early'  consequences  of  exposure  to  blast,  thermal 
radiation,  bnd  ionizing  radiation  to  elucidate  the  comparative  ranges  of  the 
major  effects  as  they  vary  with  explosive  yield  and  as  they  contribute  to  the 
total  hazard  to  man.  A  section  containing  brief  definitions  of  the  terminology 
employed  is  followed  by  a  section  that  utilizes  text  and  tabular  material  to  set 
forth  events  that  follow  nuclear  explosions  and  the  v.iried  responses  of  exposed 
physical  and  biological  materials.  Finally,  selected  quantitative  weapons-- 
effects  data  in  graphic  and  tabular  form  are  presented'  over  a,  wide  range  of 
explosive  yields  to  show  the  relative  distances  from  Ground  Zero  affected  by 
significant  levels  of  blast  overpressures,  thermal  fluxes,  and  initial  and  residua 
penetrating  ionizing  radiations.  However,  only  the  "early"  rather  than  the  "late" 
effects  of  the  latter  are  considered.  (AUTHOR) 


-  1,7A3  - 
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llhite,  D.C.  &  M.M.  Mozell  1957  WHOLE  BODY  OSCILLATION:  PRELIMINARY  REPORT 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR23 
1  April  1957. 


ABSTRACT:  In  a  study  to  set  the  upper  limit  of  endurance  to  sinusoidal  whole 
body  oscillation,  two  subjects  were  studied  on  a  vibration  table  wh^’-i  strapped 
securely  in  an  A4d  seat  at  0.34  inch  double  amplitude  and  frequency  of  10  cps 
(2-3G).  An  intolerable  precordial  pain  radiating  to  the  left  snoulder  developed 
in  both  subjects.  At  frequency  levels  of  20-25  cps  and  the  same  double  ampli¬ 
tude  (6-lOG)  ,  a  lower  bowel  disturbance  was  observed  which  was  characterized  by 
discomfort,  followed  later  by  bloody,  mucloid  discharge. 


5,912 

White,  M.  P.,  ed.  1946  EFFECTS  OF  IMPACT  AND  EXPLOSION 

(Office  of  Scientific  Research  &  Development,  and  National  Defense  Research 
Committee,  Division  2,  Washington,  D.  C.)  Vol .  I;  ASTIA  ATl-37  735 
See  Schneider.  W.  G..  E.  B.  Wilson,  P.  E.  Cross,  et  al. 


5,913 


White,  M.  S. 


1940 


CORONARY  THROMBOSIS  OCCURRING  IN  A  PILOT  WHILE  IN 


FLIGHT  IN  A  SINGLE  SEAT  AIRCRAFT.  I, 


Amer.  Med .  Ass ' n .  115:447 


5,914 

White,  Robert  M.  1962  X-15  OPERATIONS  IN 

In:  (School  of  Aerospace  Medicine)  Lectuil' 

pp,  191-210 

ABSTRACT:  This  paper  is  a  discussion  of  tl| 
project  to  the  present  time.  The  author  d 
problems,  temperature  problems,  pilot  prcpd 
station  function. 


5.915 


PRE- LUNAR  STUDIES 

es  in  Aerospace  Medicine.  1962 


e  events  and  results  of  the  X-15 
scusses  in  detail  structural 
ration,  and  ground  monitoring 


White,  S.  1953  THE  ?I5'bLEMS  OF  MAINTAINING  MA.N  AT  EXTREME  ALTITUDE 

In  Alperin,  M. ,  M.  Stern,  &  H.  Woostet,  eds..  Vistas  in  Astron.autics: 
Proceeding’s  of  the  First  Annual  AFOSR I  Astronautics  Symposium  (New  York: 
Pergamon  Press,  1958)  pp.  288-290  [ 
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5  .  ;  h  , 

W>Ute,  S.C.  1960  hUn\N  FACTORS  ANT)  BIOASTRONA'JTICS  Rc-se-.ir.!, 

NASA)  Astronaijtics  5 ( ll)>35^98-99 
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5.917 

White,  Stanley  C.,  Richard  S.  Johnston,  &  Gerard  J,  PcsMn  1961  REVJ’^W  OF 
BIOMEDICAL  SYSTEMS  FOR  MR-3  FLIGHT 

In:  Results  of  the  Firs t  U.S .  Manned  Suborb i ca  1  Space  FI  it’.ht  (NAS7\)  pp,  19-27 
6  June  1961 

ABSTRA.CT:  The  successful  conclusion  of  the  nvanned  ballistic  flight  of  MK-'3 
was  the  culniination  of  approximately  2  years  of  preparation  of  the  life  support 
systems  for  the  spacecraft  and  of  the  selection  and  training  o:  the  astronuits 
for  space  flight.  The  major  spacecraft  systems  which  are  essential  fc.t  sustainin;; 
the  astronaut  during  flight  are  the  environmental  control  system  and  the  .istronaul 
acceleration  protection  system.  This  discussion  will  be  limited  to  a  ,;uTc:kiry  of 
the  status  of  these' two  systems  at  the  time  of  the  flight  of  KR-3,  a  review  of 
the  biomedical  portions  of  the  astronaut  training,  and  a  discussion  of  the  .oninvi'. 
program  preceding  the  manned  flight. 


5,918 

White,  S.C,  1961  PROGRESS  IN  SPACE  MEDICINE 

In;  IL  CONGRFSSO  MDNDIALE  E  IV  EUROPEO  DI  MEDICINA  AERONAUTICA  E  SPAZIALE, 
Roi’ne,  1:231-241,  1961 

ABSTRACT:  Both  the  X-15  and  Mercury  programs  offer  the  opportunity  to  study 
men  in  space  flight  through  the  use  fo  instrumentation  placed  upon  the 
crewman.  The  biological  areas  considered  in  these  programs  include;  accelera¬ 
tion,  ‘  deceleration,'  and  weightlessness;  acoustic  energies  (sound  and  vibration);- 
atmosphere,  temperature  and  humidity;  decompression;  radiation;  work  capacity 
and  physical  fatigue orientation;  day-night  cycles;  hygiene,  illness;  and 
diet  and  waste  handling.  The  gathering  of  data  under  both  programs  has 
required  a  completely  new  approach  to  biological  instrumentation. 


5,919 

WJ-ite,  S.  C.,  &  C,  A.  Berry  1963  RESLTIE  OF  PRESENT  Kl':nWLFDGE  OF  M\N”  S  - 
ABILITY  TO  MEET  THE  SPACE  ENVIRONMENT.  (Paper,  34th  Annual  Meeting 
of  the  Aerospace  Medical  Association,  Statler-Hil ton  Hotel,  Los 
Angeles,  Calif.,  April  29-May  2,  1963.) 

ABSTRACT;  The  United  States  and  Soviet  Union  Spaceflight  programs 
continue  to  compile  information  on  man's  ability  to  operate  in  this 


lUS  . 


9 


tu  w  tnv i ronnent .  As  moro  data  .-'cturcs  available,  better  insight 

into  the  performance  of  tl.e  liody  systems  can  be  made  while  under  v.-eight- 
lessness  and  other  sv-resses  of  the  environment.  This  information  permit* 
the  reevaluation  of  the  pronosed  problems  associated  with  frrther 
extension  of  flight  experience  and  the  inclusion  of  multiple  men  into 
the  crew.  This  paper  will  attempt  to  summarize  the  experience  to 
date  and  present  estimation  of  the  problems  being  encountered  or 
expected  in  the  next  phase*  of  flight.  (Aerospace  Medicine  34(3) :269, 
March  1963) 


5,920 

White,  T.  0.  1959  THE  IMEVITABLE  (TLIMB  TO  SPACE. 

Air  University  Quarterly  Review.  Winter  1958-1959 


5.921 

White,  V.J.  1959  PERFORMANCE  TESTS  ON  TWO  SERVO  ACCELEROMETERS 
National  Bureau  of  Standards  Report  No.  6603 


ABSTRACT:  Two  model  4310,  Serial  Nos.  166  and  167,  servo  accelerometers  of 
m  2g  range,  trwinufactured  by  the  Donner  scientific  Company  were  tested  to  determine 
static  and  dynamic  characteristics.  Static  calibrations  are  made  In  the  range 
+  Ig  by  changing  the  orientation  of  the  instrument  in  the  earth's  gravitational 
field.  Frequency  response  of  the  instruments  from  0  to  about  25  c.p.s.  was 
checked  by  rotating  in  the  ijarth's  field,  to  provide  a  sinusoidally  varying 
exc ita  tion. 


5,922 

White,  W.J.  1954  THE  EFFECTS  OF  GRAVITATIONAL  STRESS  UPON  VISUAL  ACUITY  (Wright 
Patterson,  AFB,  Ohio)  WADC  Technical  Report  53-464,  1954 


5,923 

White,  W.  J.,  &  W,  R,  Jorve  1955  GRAVITATIONAL  STRESS  AND  VISUAL  ACUITY. 
WADC  TR  53-469 


5.92  a 


Wlilte,  W.  J,,  and  M,  P.  Riley  1956  TllE  ErfF.CTS  OF  POSITI'T  ACCElJIPAliON 

(G)  ON-  THE  RELATION  BETVEFN  ILLUMLNATION  AilO  DIAL  READING.  (In  Finch,  G., 
and  F.  Cair«;ron,  eds . ,  Sympos ium  on  Air  Torcc  Humn  Engineering,  Pe rf=onre  1 
and  Training  Research.)  (Wdbh.,  D.  C.:  Nat.  Acad,  of  Sci.,  Nat.  Res. 
Council,  1956)  Pub.  455,  Pp.  306-310. 

See  also  J.  Avia.  Med.  28:306-309,  1957. 

ADSTRACT:  Commencing  at  3  to  4  G  the  subject  experiences  a  dimming  of  vision 

which  is  most  noticeable  in  the  peripheral  field.  At  4  to  5  G  the  condition 
progresses  to  temporary  blindness,  and  finally  at  slightly  higher  levels  of 
G  unconsciousness  occurs. 

A  number  of  investigators  have  shovm  that  acceleration  induces  visual  symptoir^s 
by  causing  a  decrease  in  arterial  pressure  at  eye  level. 

Results:  (a)  At  the  highest  brightness  there  are  no  differences  in  the  percent 

age  of  errors  among  the  various  values  of  G.  (b)  At  the  three  highest  brighc- 
ness  levels  for  values  up  to  3  G  there  are  no  different  es  in  the  percentage  of 
errori.  (c)  At  the  two  lower  brightness  levels  errors  are  inversely  related 
to  the  value  of  G.  (d)  At  the.  4  G  condition  there  is  e.  systematic  increase  in 
errofs  with  decreasing  brightness.  (DACO) 


5,925 

White,  W.  J.,  &  W.  Jorve  1956  THE  EFFECTS  OF  GRAVITATIONAL  STRESS  UPON  VISUAL 
ACUITY  (Wright  Air  Development  Center,  Wright -Patterson  AFB,  Ohio)  WADC 
TR  56-247;  ASTIA  AD-llO  444;  Nov.  1956 

ABSTRACT:  It  was  the  purpose  of  this  study  to  determine  the  relatioi.ship  between 

increased  gravitational  force  and  visual  acuity  when  the  factor  of  reduced 
cerebral  circulation  is  minimized  by  the  use  of  protective  measures  known  to 
ameliorate  the  gross  visual  symptoms  associated  with  g  stress. 

It  was  found  that  gravitational  stress, has  a  significant  and  progressive  etiect 
upon  visual  acuity.  Hypotheses  arc  advanced  to  account  for  the  difference  in 
visual  performance,  during  gravitational  stress. 


5,926 

Wliite,  W.  J.  and  M.  B.  Piloy  1957  THE  EFFECT  OF  POSITIVE  ACCELERATION  (o) 

ON  THE  RELATION  BETWEEN  ILLLTilNATlON  AND  DIAL  READING 
J.  Avia.  >'od.  28:  306^309 

See  also  Finch,  G.,  &  F.  Cameron,  eds..  Symposium  on  Air  Force  Human 
Engineering,  Personnel  and  Tr.iining  Research  (Wash.,  D.  C.:  Nat  1,  Acad,  of 

- -Sci—j-l'lat^l— Res  .—Gounc4^,—^956)~^h.^55^-Pp^306^GL0,— 19.56^ - — 

ABSTRACT:  Commencing  at  3  to  4  G  the  subject  experiences  a  dimming  of  vision 

which  is  most  noticeable  in  the  peripheral  field.  At  4  to  5  G  the  condition 
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l>roj;ri'';  I’s  lo  tenioriry  s  .  .»r<i  ni^hfr  of  C 

uncorlsc  lousno  s  s  occ.irs. 

A  tiuri.'ft  if  i'-.vost  ig.iLors  f.jvf  si.i  wn  that  .«i  c  *' 1  e  rat  ;  on  intluc.'S  visual  symptoms 
by  causing  a  decrease  in  arterial  pro.s.-.urv  at  eye  level 

Results;  (a)  At  the  highest  brightness  there  are  no  differences  in  the  percentage 
of  errors  among  the  various  values  of  G.  (b)  At  the  highest  brightness 

levels  for  values  up  to  3  G  there  are  no  differences  in  me  percentage  of  errors, 
(c)  At  the  t«^o  lower  brightness  iivels  errors  are  inversely  related  to  the  value 
of  G.  (d)  At  the  4  G  condition  there  is  a  systematic  increase  in  errors  with 
decreasing  brightness.  (DACO) 
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White,  W.'J.  ^1958 

VIS  ION  ( US  A>si(ADC 


STUDIES  PERTAINING  TO  THE 
,  Dayton.  Ohio)  May  1958. 


EFFECTS  OF  ACCELERATION  ON 
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Wliite,  W.  J.  and  M.  B.  Riley  1958  THE  EFFECTS  OF  TOSITIVE  ACCELERATION 

ON  RELATION  BETWEEN  ILLUMINATION  AND  LNSTRUMENT  READING.  (USAF,  Wright - 
Pat.  AFB,  Ohio)  WiVDC  TR  58-332,  Nov.  1938.  ASTiA  AD  206  663 
NOTE:  CARI  P&S  2 , 1 1 

ABSTRACTt  This  study  is  concerned  with  the  manner  iii  which  accuracy  of  quan¬ 
titative-  scale  reading  varies  as  a  function  of  illumination  and  acceleration. 
Six  subjects  were  exposed  to  accelerative  levels  rahging  from  one  to  four  g 
and  reading  errors  and  time  were  measured  for  various  levels  of  illumination 
of  the  indtrument  panel.  Thus  it  was  possible  to  deternGne  whether  or  not 
'’lot's  ability  to  read  aircraft  instrument  dials  at  various  levels  of  il¬ 
lumination  is  impaired  by  positi'._  g  forces  iass  tl.in  that  required  to  pro¬ 
duce  blackout. 

SECOND  ABSTP.'CT;  This  study  concerns  the  manner  in  which  the  accuracy  of 
quantitative  scale  readings  varies  as  a  function  of  illumination  and  accelera¬ 
tion.  The  following  basic  findings  resulted  from  an  analysis  of  the  data  from 
this  experiment:  1.  At  the  higher  levels  of  instrument  illumination,  increas¬ 
ing  acceleration  and  decreasing  luminance  produce  relatively  small  increases 
in  reading  errors.  2.  At  marginal  levels  of  illumination .acceleration  snd 
luminance  interact  to  produce  a  relatively  large  increase  in  error.  3.  inten¬ 
sity  of  illumination  can  compensate  for  the  decline  in  visual  performance  at 
stress  levels  above  1  g. 


W»ite,  W.  J.  ArcF.LEF.\T!OS  AND  VISION. 

(WrlRht -F  itti'ison  AFB.  Ohio)  WaDC  TR  58-333;  ASTIA  AD  208  147,  Nov,  1958 
NOTE;  CARl  2.11 

Sunmiry  (a);  This  report  is  a  review  and  evaluation  of  research  pertaining  to 
the  effects  of  acceleration  on  human  vision.  Studies  of  gross  qualitative 
changes  in  vision  such  as  blackout  and  loss  of  peripheral  in  headward  (positive) 
acceleration  and  the  less  dramatic  effects  in  other  body  orientations  to  the 
acceleration  vector  are  discussed  fiist,  together  with  the  physiological  basis  of 
these  syiiiptoms.  Then  the  quantitative  and  analytic  studies  of  the  influence  of 
acceleration  on  vision  are  reviewed  including  the  use  of  electrophysiolo rical 
techniques  and  the  application  of  the  threshold  method  of  psychophics  [sic; 
psychophysics ?_ .  Finally  a  number  of  areas  are  pointed  out  where  there  is  a  need 
for  more  investigation. 

SECOND  ASSTRACT:  Research  i)ertaining  to  the  effects  of  acceleration  on  human 
vision  is  reviewed  and  evaluated.  Studies  of  gross  qualitative  chan(,c.5  in 
vision  such  as  blackout  and  loss  of  peripheral  vision  in  headward  (positive) 
acceleration  and  the  less  dramatic  effects  in  other  bodv  I'rientations  to  the 
acceleration  vector  are  discussed,  together  with  the  physiological  basis  of 
lose  symptoms,  quantitative  and  analytic  studies  of  the  influence  of 

acceleration  on  vision  are  reviewed  including  the  use  of  electrophysiological 
techriiques  and  the  application  of  the  threshold  method  of  psychophics.  A 
number  of  areas  are  pointed  out  where  there  is  a  need  for  more  investigation. 
(Author) 
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White,  W.  J.  1958  SOME  EFFECTS  OF  MODERATE  ACCELERATION  (G)  ON  OPERATOR 
PERFORMAN’CE .  (Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y.) 

FDM  291,  Nov.  i5»58 


ABSTRACT:  This  report  is  an  assessment  of  the  empirical  relations  that  have 
been  found  between  reaction  and  response  times  and  moderate  accelerative  force. 
Serious  gaps  in  knc*»Tk.Jgc  are  poi"t“d  out.  The  application  of  the  findings  to 
future  dir  t  affic  control  simulators  is  presented.  In  addition,  the 
possibilities  of  simulating  the  visual  effects  of  acceleration  are  discussed. 


5,931 

White,  W.  J.  1958  EXPERIMENTAL  STUDIES  OF  THE  EFFECTS  OF  ACCELERATIVE 
STRESS  ON  VISUAL  PERFORMANCE .  (Dissertation,  Ohio  State  University) 


ABSTRACT:  Two  different  aspects  of  visual  behavior  were  examined  during  expos¬ 
ure  to  accelerative  stress:  absolute  thresholds  of  foveal  (cone)  and  peripheral 


.  :  ,  7  .  •  . 


it..:)  ,»r,  :  t:.i'  .ri.iit*  t<>  r>?.ic!  i t  ri. d ;  i s  .  Tin-  t'firt'shnld 

■  (.  ,1  '.1 1 .  "  i  I  f.  w.  "..id-  '  'it'.jsori'd  oh^orvt-r  .it  .ic  ct- 1  i-r.it  i  ve  levels  frer;  one 

ti'  t'.ur  jr.Us  (^)  w.th  and  witr.out  protection  fron,  an  antl-C  suit.  Six  .sutijects, 

wf'.iring  ,in  inti-G  suit,  read  dials  at  fiv<‘  luminance  levels  and  four 

acce  1  erat  lor.  levels  (one  to  four  G)  The  data  from  both  were  analyzed  in  detail 

for  the  effect  of  acceleration  on  visual  performance  An  extensive  review  of  pre 

vious  studies  in  this  area  is  included. 


3,932 

Woite,  W.  J.  1959  EXPEI^L'^IENTAL  STUDIES  OF  THE  EFFECTS  OF  ACCELERATIVE 
STRESS  ON  VISUAL  PERfOiClANCE.  dUth  Annual  Meeting,  Aero  Medical 
Association,  April  27-29,  1959. 

ABSTRACT:  Two  different'  a.spects  of  vi.suai  behavior  have  been  examined 

during  exposure  to  a  co[n.tion  stress,  an  increased  G  force  on  the  body. 

Tl'.e  fc’ADC  human  centrifuge  wa.s  used  to  produce  the  increased  G  forces. 
Measurements  were  reported  on  the  effects  of  acce  ler.i  t  ive  stress  upon 
the  absolute  threshold  of  fovoal  (cone)  and  peripheral ■ (rod)  vision. 

The  ability  to  read  instrument  dials  was  recorded  is  a  function  of 
acceleration  and  illumination.  These  experiments  show  that  acceleration 
has  a  consistent  and  progressive  effect. on  visual  performance,  the 
size  of  the  effr'ct  being  proportional  to  the  maeritude  of  the  positive 
acceleration.  The  followine  basic  findings  resulted  from  an  analysis 
of  t'ne  data  gathered  from  these  experiments: 

1.  Absolute  threshold-- (a)  Acceleration  levels  of  3  and  4  G 
approximately  double  and  triple  foveal  thresholds  (b)  Threshold  levels 
in  peripheral  vision  triple  at  3  G  and  quadruple  at  4  G.  (c)  This  effect 

of  peripheral  vision  is  comoensated  in  part  by  anti.-G  suits. 

(i!)  A  rise  in  threshold  (decline  in  visual  sensitivity)  is  found  with 
repeated  exposure  to  acceleration,  the  rise  being  smaller  than  that 
.n.ssoc  iated  with  acceleration. 

2.  Instrument  r<.Mding--(.s)  At  the  higher  levels  of  instrument  illum¬ 
ination,  increasing  acceleration  and  decreasing  luminance  produce 
relatively  small  increase  in  reading  errors,  (b)  At  marginal  levels  of 
illumination,  acceleration  and  luminance  interact  to  produce  a  relative¬ 
ly  large  increase  in  errors.  (c)  Intensity  of  illumination  can  com¬ 
pensate  for  the  decline  in  Visual  performance  at  stress  levels  above  I  G. 

.1.  of  Aviation  Medicine.  Vol.  30,  No.  1.  January,  1959) 


White,  W.  J.  1960  VARIATIONS  IN  AliSOLLTE  VISUAL  TUBES  HOLDS  DURING  ACCELERATION 
STRESS.  (Wright  Air  Development  Division,  Wright -Patterson  APB,  Ohio) 

WADD  TR  60-34;  ASTIA  AD-243  612;  April  1960 

ABSTRACT:  Measurements  are  reported  on  the  effects  of  moderate  acceleration  upon 
the  absolute  thresholds  of  foveal  (cone)  and  peripheral  (rod)  vision. 

This  experiment  shows'  that  accelerative  stress  has  a  consistent  and  progressive 
effect  on  visual  performance,  this  effect  being  proportional  to  the  magnitude  of 
the  positive  acceleration.  (AUTHOR) 
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White,  W.  J.  1961  VISUAL  PERFORMANCE  UNDER  GRAVITATIONAL  STRESS. 
’(In  Gauer,  0.  H.  and  G.  D.  Zuidema,  eds . ,  Gravitational  S^e_sj. 
in  Aerospace  Medicine.  (Boston:  Little,  Brown,  and  Co.,  1561) 
pp.  70  -  89 
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Waite,  W.  J.  1961  THE  EFFECT  OF  ACCELERiNTION  ON  THE  RELATION  BETWEEN  VISUAL 
ACUITY  AND  LUMINANCE  LEVEL.  (Paper,  32nd  Annual  Meeting,  Aerospace  Medical 
Assoc.,  24-27  April  1961,  Chicago,  Ill.) 

ABSTRACT:  Measurements  made  in  the  WADD  centrifuge  using  an  Ortho-Rater  visual 

testing  apparatus  show  the  effects  of  positive  acceleration  on  the  relation  between 
visual  acuity  and  luminance'  level.  Under  conditions  of  1  g  the  expected  increase 
j^ggolving  power  of  the  with  increasing  luminance  was  found.  In  repeating 
these  measurements  at  ?  ;  ’  t  4  g  the  following  relation  appeared 

acceleration  has  a  significant  and  progressive  effect  on  visual  acuity  at  all 
luminance  levels,  but  this  effect  is  most  profound  at  low  brightness  levels.  Thus 
at  the  luminance  of  0.01  mil  1 i lambertb  the  minimum  resolvable  angle  increased 
from  4.0  minutes  at  1  g  to  7.59  mins  of  arc  under  conditions  of  4.  g.  At  the 
highest  brightness  level,  150  mi 1 1 i lamberts ,  the  change  in  visual  angle  was  0,25 
mins  of  arc  between  these  two  values  of  acceleration.  The  data  have  been  inter¬ 
preted  both  in  terms  of  decreased  blood  flow  to  the  head  and  in  terms  of  distor¬ 
tion  of  the  optical  imagery  of  the  eye.  ( J .  Aerospace  Medicine  32(3): 2u2,  Mar. 1961) 
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White,  W.  J,  1962  A  SURVEY  OF  BIOASTRONAUTICS  1961-1962  RESOURCES 

FOR  RESEARCH  AND  DEVELOPMENT 

(Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y.) 

Feb.  1962  ASTU  AD  274  053 

ABSTRACT:  Foremost  among  the  questions  to  be  answered  by  future  exploration 

of  space  are  those  concerned  with  bioastronauties .  A  research  and  develop¬ 
ment  program  for  manned  space  flight  during  the  next  two  decades  will  serve 
both  to  establish  human  productivity  in  space-based  systems  and  to  stimulate 
the  advancement  of  concepts  of  military  action  for  exploiting  human  capabi¬ 
lities.  Information  and  ideas  which  must  be  considered  in  the  formulation 
of  a  long  range  program  aimed  at  manned  exploration  and  use  of  outer  space 
are  discussed.  (Author) 


5,937 

White,  W.J.  1962  QUANTITATIVE  INSTRUMENT  READING  AS  A  FUNCTION  OF 

ILLUMINATION  ANT)  GRAVITATIONAL  STRESS. 

J.  Engineering  Psychol.,  1(3): 127-133,  July  1952. 

ABSTRACT:  This  study  inveotigated  whether  or  not  a  pilot's  ability  to  read 
aircraft  instrument  dials  at  various  brightness  levels  is  impaired  by  accelera¬ 
tive  force  less  than  that  required  to  produce  temporary  blindness.  Six  sub¬ 
jects  with  a  visual  acuity  of  20/20  or  better,  clad  in  a  CSU*3/P  anti-Gsuit. 
were  exposed  to  positive  acceleration  levels  ranging  from  1  to  4  g  (at  least 
1  g  unit  below  that  at  wtiich  dimming  of  peripheral  vision  would  occur).  The 
results  indicate  the  following:  (a)  at  the  highest  luminani.e  level  there 
are  no  differences  in  the  percentage  of  errors  among  the  four  acceleration 
conditions;  (b)  at  the  three  highest  luminance  levels,  for  values  up  to  3  g, 
there  are  no  significant  dif ferenc'''-  in  th®  percentage  of  reading  errors; 

(c)  at  the  two  lov;er  luminance  levels  errors  are  inversely  related  to  luminance 
and  directly  related  to  acceleration;  (J)  at  the  4-g  conditions  there  is  a 
systematic  increase  in  errors  with  decreasing  brightness;  and  (e)  the  2-g 
level  of , accelerat ion  cannot  be  distinguished  from  the  1  g  or  static  condition. 


5,938 

White,  W.  J.,  6.  M.  L.  Braunstein  1963  ACCELERATION  ANT)  VISION:.  BRIGHTNESS 

DISCRIMINATION.  (Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Assoc 
iation,  Stat ler-Hilton  Hotel,  Los  Angeles,  Calif.,  April  28  -  May  2,  1963) 


ABSTRACT:  Brightness  discrimination  thresholds  were  determined  at  positive 
acceleration  levels  of  1,  2,  e,  and  5  G  and  transverse  acceleration  levels  of 
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I,  2,  3,  5,  and  7  G.  Four  background  lu'r.inance  levels,  ranging  fro™  .03  to  31 
foot  lamb'^rts,  were  studies.  Contrast  required  to  detect  an  increment  in 
illumination  increased  witi  acceleration.  This  increase  was  present  for  both 
directions  of  acceleration  and  for  all  background  levels,  but  was  most  narked 
for  positive  acceleration,  and  for  the  dintmesc  background.  At  .03  ft.  1.,  16  per 
cent  contrast  was  required  to  detect  a  target  of  5  G  positive,  as  compared  to 
9  per  cent  at  1  G.  The  diffeiential  effects  of  positive  and  transverse  acceler¬ 
ation  permit  a  comparison  of  the  mechanical  and  haemodynamic  effects  of  accelera¬ 
tion  on  brightness  discrimination.  These  results  will  be  related  to  previous 
research,  and  the  role  of  these  factors  in  other  aspects  of  visual  functioning 
will  be  discussed. 


5,939 

White,  Wiiliain  J.  1962  A  SITRVEY  OF  BIOASTRONAUTICS  1961-1962  RESOURCES 
FOR  RESEARCH  AND  DEVELOPMENT 

Andrews  Air  Force  Base,  iRAf SC-TDR-62-1  Contract  No.  AF  I8(600)-1916  by 
Cornell  Aeronautical  Laboratory,  Inc.  ASTL\  AD-274  053 

ABSTRACT,:  This  report  outlines  information  and  ideas  which  must  be  considered 
in  the  formulation  of  a  long  range  program  aimed  at  manned  exploration  and 
use  of  outer  space.'  This  report  attempts  to  achieve  the  following  objectives: 
(1)  An  accounting  of  the  men,  money  and  skills  invested  in  bioastronautics 
work  by  universities,  not-for-profit  and  industrial  concerns;  (2)  An 
evaluation  of  the  usefulness  of  their  effort  to  the  National  program;  (3) 

An  appraisal  of  the  research  and  development  now  in  progress,  together  with 
a  prognosis  of  technical  accomplishments,  and  recommendations  for  research 
that  recognize  the  oagnitudes  of  the  country's  scientific  skills,  facilities, 
and  manpower. 


5,940 

Whiteside,  T.C.D.,  and  F.W.  Campbell  1959  SIZE  CONSTANCY  EFFECT  DURING  ANGULAR 
AND  RADIAL  ACCELERATION  Quart.  J.  Exd.  Psychol  11:249.  November  1959 
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Whiteside,  T.  C.  D.  1960  MOTION  SICKNESS 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Memo  156;  ASTIA 
AD-264  112;  Dec.  1960 

ABSTRACT:  Motion  sickness  is  the  syndrome  characterised  by  nausea  and  malaise 
%(hich  is  initiated  by  exposure  to  changing  accelerations.  It  Includes  sea  sick- 
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ness,  air  svikiuss,  car  s  i  ckno  s  s  ,  '  or  c  .  the  ni*  c  tw^i  i  sr.-.  has  not  vet 

deteririned  with  certainty  it  is  clear  that  chanRin>;  acceleration  actir.,.  en  i  I.e 
'labyrinths  is  a  b.isic  factor,  although  it  is  not  known  with  c''rtainty  whein'r  the 
syndrome  is  initiated  by  the  labyrinthine  stimulus  per  se  or  by  a  sev.ond.iry 
inechdnism.  Therapeutic'  measures  include:  immobilization  of  the  nead  insofa'  as 
possible;  avoidance  of  rapid  and  repeated  head  movemt'nt ;  mental  relaxation; 
avoidance  of  anxiety;  and  comfortable  clothing.  (AUTHOR) 


3,942 


Wliitesido,  T.  C.  D.,  &  A.  J.  .bcnsuu  1961  THE  EFFECT  OF  LK.-EAR  ACCELERATION  ON 
THE  RE5F0NSE  TO  ANGULAR  ACCELE(L\TION  IN  MAN.  J.  rhysiol. 
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Whiteside,  T.  C.  D.  196  2  PROBLEMS  OF  EMPTY  VISUAL  FIE1.DS  IN  AGARD, 

VISUAL  PROBLEMS  IN  AVL\TION  MEDICINE  (Oxford,  N.Y.:  Perguron  Press) 
p.  118-120;  NASA  N62-l715o. 

ABSTRi\C"':  The  problem.;  associated  with  scanning  totally  empty  fields 

and  with  perceiving  a  single  c-bject  again.st  a  10,1:  back;;roi;nJ 

ate  reviewed.  ■ Ilie  seaich  of  an  empty  field  for  an  undetected  target 
poses  phys  iol'igica  1  problcnas  of  accommodation  and  fixation,  since  these 
reflexes  lioth  depend  on  the. stimulus  of  visual  detail  in  the  external 
.scene.  Another  problem  is  man's  dependence  upon  vision  for  confirmation 
of  the  positional  stability  of  his  body  as  a  whole  and  of  his  eyes  in 
particular.  As  a'  result  of  these  factors,  scanning  a  totally  empty 
field  is  often  reduced  to  random  eye  motions.  Even  when  a  target  has 
been  spotted  on  an  otherwise  empty  background,  perceptual  problems 
remain.  The  threshold  of  relative  motion  perception  is  dependent  upon 
the  texture  of  the  background  and  further  complicated  by  turbulence 
and  Coriolis  effects,  so  that  the  relative  motion  of  the  target  cannot 
be  determined  with  any  certainty.  TVie  size  and  distance  of  the  object 
also  appear  different  when  no,  other  detail  is  present;  the  target  is 

judged  to  be  further  away  because  it  aooears  smaller,  and  a  converging 
flight  path  results  in  approach  speeds  which  appear  greater  than  in 

reality.  M.P.G. 
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Whiting,  A.  A.  1946  PRELIMINARY  REPORT  ON  DECELERATIVE  FORCES  ON 
AIR  CREWS.  (Cornell  Aeronautical  Laboratory)  Army  Contract  W  33-038 
AC-14230,  Phase  1,  2  April  1946.  Cornell  Aeronautical  Lab  Report 
No.  OG-410-D-1,  17  May  1946. 


1,754  . 
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Whiting,  A.  A,  1946  DECELERATIVE  FORCES  ON  AIR  CREWS. 

(Cornell  Aeronautical  Laboratory,  Buffalo,  New  York)  Final  Report 
No.  410-D-2,  Army  Contract  W33-038  AC-14248,  Phase  I,  6  June  1946 
(Technical  Proposal  -  Decelerator  Apparatus)  16  August  1946. 


5,946 

Whiting,  A. A.  et  al.  1951  HEAD  IMPACT  AND  HELMET  INVESTIGATION 
(Cornell  Aero.  Lab.,  Inc.,  Buffalo,  N.Y.)  Rept .  No.  OG-675-D-5, 
Contract  No.  N6ort-11917.  30  April  1951. 


5,947 


Wiuting,  A.  A.  1951  DETERMINATION  OF  OPTIMUM  CONSTRUCTION  OF  A  BOXING  PLAT¬ 
FORM  TO  REDUCE  DANGER  OF  HEAD  INJURY  ON  IMPACT.  (Cornell  Aeronautical  Lab 
Inc.,  Buffalo,  N.  Y.)  Contract  SC-1.  Root.  No.  OG-742-D-1;  10  April  1931 


5,948 

Whitlock,  C.M.  n.d.  MAN  IN  SPACE:  METABOLIC  DATA,  STRESSES  ENCOUNTERED, 
AND  GROUND  TEST  FACILITIES  (Convair  Document  44059  (U) 

ABSTRACT:  The  purpose  of  this  paper  is  to  present  some  of  the  problems 
posed  in  providing  man  withan  operational  environment  in  space  vehicles 
and  some  of  the  answers . 


5,949 

Whittingham,  H.  E.  1939  MEDICAL  RESl^ARCH  AND  AVLATION  Int.  Congr. 
J.  R.  Nav.  Med.  Serv.  26:15-24  Jan.  1940. 

See  also  Milit.  Med  2:95-103,  1939. 


5,950 


Whittingham,  H.E.  1939  PREVENTIVE  MEDICINE  IN  RELATION  TO  AVIATION. 
J.  Roy,  Army  M.  Corps.  73:273-81 


ABSTRACT;  The  author  described  "blacking  out"  resulting  when  the  pilot  makes 
sharp  turns  at  high  speed  and  centrifugal  forces  greater  than  4  g.  are  develop- 
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ed.  The  first  symptom  is  the  feeling  of  being  forcibly  pressed  into  the  seat 
of  the  plane.  Then  increasing  dimness  of  the  visual  field,  and  sudden  blindnesb 
ensue.  The  "blacking  out*  lasts  from  2  to  5  seconds  depending  on  the  force 
and  the  duration  of  the"g".  The  phenomenon  is  considered  due  to  the  centri- 
fugally  induced  splanchnic  pooling  of  the  blood.  There  is  a  reduction  of 
blood  pressure  in  the  head,  especially  in  the  central  retinal  artery,  with  a 
temporary  interference  with  the  retinal  circulation. 

The  preventive  measures  suggested  are:  (1)  keeping  flying  personnel  fit, 

(2)  use  of  belts  to  support  the  abdominal  wall,  and  (3)  the  adoption  of  a 
crouching  posture  by  the  aviator. 


5,951 


Whittingham,  H.E.  1946  REPORT  TO  THE  SECRETARY  FOR  AIR  ON  THE 

COMMITTEE'S  ACTIVITIES  FOR  THE  PERIOD  JUNE  1940  TO  DECEMBER  1945. 
F.P.R.C.  Report  #651,  5  March  1946 


5,952 

Whittingham,  H.  E.  1953  MEDICAL  ASPECTS  OF  AIR  TRA'/EL.  MEDICAL  FITNESS. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Rept .  No.  828; 

ASTIA  AD-142  597 

See  also  Reprint  British  Medical  Journal.  Pp .  556  and  610,  7  and  14  Mar.  1953 
London  1  (4810):  610-612. 

ABSTRACT;  The  second  part  of  the  paper  covers  common  medical  conditions  which 
should  preclude  travel  by  air.  They  are:  anemia,  cardiovascular  diseases,  gastro¬ 
intestinal  conditions,  respiratory  disorders,  mental  disorders,  and  infectious 
disea.ses.  Some  difficulties  may  be  experienced  by  travelers  because  of  age  or 
because  of  pregnancy.  Statistics  show  that  only  0.3%  of  the  total  number  of 
passengers  traveling  by  air  suffer  from  diseases.  Medical  emergencies  arise 
during  flight  among  diseased  passengers  as  well  as  among  persons  whose  medical 
conditions  were  heretofore  unknown.  In  some  cases,  distress  due  to  flight  is 
delayed  up  to  46  hours  after  travel.  (CARI) 


5,953 


Whittingham,  H.E.  1954  MEDICAL  SCIENCE  AND  PROBLEMS  OF  FLYING, 

(Flying  Personnel  Research  Contnittee,  Gt.  Brit.)  Report  no.  FPRC-915; 
ASTIA  AD-65  152;  May  1954 


5,954 


\ 
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Whittingham,  R.  A.  1959  TRIALS  WITH  "SAFELAND'TYPES  4:3  AND  6:3  OVER-RL'N 

EMERGENCY  BARRIERS  MANUFACTURED  BY  BORGS  FABRIKS  A.  B.  OF  SWEDEN. 

Royal  Aircraft  Establishment  August  1959  Tech  Note  No.  Nval  38 

These  barriers  are  of  the  deep  net  type  and  are  (iesigned  to  arrest  air¬ 
craft  overshooting  the  ends  of  runways  either  on  take-off  or  landing.  They 
engage  around  the  mainplanes  of  the  aircraft  and  the  arrest  is  by  multi  disc 
type  brake  units. 

The  Roy^l  Air  Force  have  given  these  barriers  the  nomenclature  of  the 
Mk.5  and  Mk.6  airfield  barrier  installations  respectively. 


5,955 

Wiant,  H.  W.  1956  THE  EFFECTS  OF  SIMULTANEOUS  DECELERATION,  TUMBLING,  AND  WIND- 
BLASV  ENCOL’NTERED  IN  ESCAPE  FROM  SUPERSONIC  AIRCRAFT.  WADC  TN  54-18,  Mar.  1956 
ASTIA  AD-99  656 

ABSTRACT:  The  angular  motion  of  the  seat  was  quite  different  in  the  two  drops.  In 
general  the  magnitude  of  angular  velocity  about  the  three  axes  averaged  higher  short¬ 
ly  after  seat  ejection  for  the  second  test.  The  axes  about  which  the  highest  angu¬ 
lar  velocities  occurred  were  also  different.  In  test  No.  1  the  highest  value  was 
about  the  Z  axis  and  in  test  No.  2  about  the  X  axis.  A  final  steady  rotation  about 
the  Z  axis  was  widened  in  the  first  drop  while  in.  test  Drop  2  a  steady  rotation 
about  the  Y  axis  developed.  These  rotations  approached  2.9  rps  and  1.5  rps, 
respectively . 

The  differences  in  accelerations  are  very  evident  in  the  two  tests.  The  magnitudes 
of  the  accelerations  in  test  Drop  2  exceed  those  of  Drop  1  and  sense  at  the  maxima 
are  reversed.  For  example  in  Drop  1  the  maximum  is  along  the  positive  X  axis. 

Table  5  compares  maximum  values  of  the  accelerations  and  angular  velocities  along 
the  coordinate  axes . 

A  comparison  of  chest  and  helmet  pressure  variations  at  seat  ejection  cannot  be 
made  because  of  damage  to  the  chest  and  helmet  instrumentation  as  a  result  of 
failure  of  the  seat  frame  in  Drup  test  2. 

Ch''st  pressure  record?  of  the  first  test  show  a  pressure  differential  of  12.35  psi 
in  0.2  of  a  second  elapsed  time.  This  was  after  hatch  ejection  and  through  seat 
ejection.  The  maximum  chest  pressure  that  exists  for  drop  2  is  7  psi.  After  this 
point  the  record  is  meaningless. 

Both  tests  failed  in  recovery  of  animal  subject  and  seat.  The  first  failure  was 
the  result  of  a  malfunctioning  mechanical  timer.  In  the  second  test  the  seat 
recovery  pilot  narachute  deployed  but  imniefdi.itely  fouled  itself  on  the  broken  seat 
parts . 
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The  missile  recovery  system  In  both  tests  failed.  The  failure  of  the  first  missile 
was  due  to  premature  deployment  of  the  second  stage  brake  parachute  and  unpredic* 
table  parachute  damage  due  to  afterburning  of  the  JATO  unit.  The  failure  in  the 
second  test  was  a  result  of  the  pilot  parachutes  being  unable  to  extract  the  brake 
parachutes  from  their  respective  storage  pods.  In  both  instances  the  final  88  ft 
diameter  recovery  parachute  was  destroyed  because  of  excessive  missile  velocity  at 
the  time  of  deployment.  The  damage  due  to  windblast  in  test  No.  1  was  negligible. 
Test  No.  2  produced  an  indirect  effect  due  to  windblast;  namely  the  damaging  of 
the  roller  mounting  frame  on  the  ejection  seat.  This  is  the  main  structural 
component  of  the  seat  back. 

(DACO) 
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Wiant,  H.  W.  1956  THE  EFFECTS  OF  SIMULTANEOUS  DECELERATION,  TUMBLING,  AND  WIND- 
BLAST  ENCOUNTERED  IN  ESCAPE  FROM  SUPERSONIC  AIRCRAFT.  (Wright  Air  Development 
Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TN  54-18;  ASTIA  AD-99  656,  Mar.  1956 

ABSTRACT:  Two  chimpanzee.s  were  emitted  by  ejection  seats  from  misSiles  traveling 

at  Mach  1.1  and  1.5  respectively  at  21,500  feet.  Physiological  data  were  obtained 
from  accelerometers,  rate  gyros,  electromanometers ,  and  heart  anid  respiratory  rate 
recorders  attached  to  the  seat  during  ejection.  Maxima  of  180  r.p.m.  and  25  g 
were  observed  for  brief  periods.  In  each  case,  the  recovery  parachute  failed  and 
the  animal  free  fell  to  earth.  Maximum  pressure  change  occurred  at  ejection  at 
which  time  the  pressure  at  the  chest  rose  from  3.05  psi  to  15.4  psi  in  0.2  seconds. 
Findings  on  postmortem  examination  were  inconclusive.  Microscopic  e^saminat ion  of 
the  lungs  revealed  no  signs  of  explosive  decompression,  although  signs  of  trauma 
due  to  impact  were  diffuse  and  severe.  A  large  angular  impulse  arising  from  the 
airloads  was  applied  to  the  seat  during  ejection,  which  was  of  sufficient  magnitude 
to  cause  the  seat  to  rotate  from  its  initial  horizontal  position  to  a  nearly  head- 
down  attitude  shortly  after  separation  from  the  missile.  The  results  indicate  that 
tumbling  is  somewhat  higher  than  might  be  reasonably  tolerated  by  a  human  subject. 
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Wicke,  Walter  1958  PROGRESS  REPORT  ON  MANUFACTURE  &  EVALUATION  OF 
50  INTEGRATING  ACCELEROMETERS 
Contract  No.  DA-19-059r501-ORD-2757 
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Wielunski,  Stefan  1961  THE  INVESTIGATION  OF  LIVING  ORGANISMS  IN  ROTATING 
SYSTEMS 

(Paper  49,  Xlth  International  Astronautlcal  Congress,  Stockholm,  1960,  pp. 

483-488)  Prepared  by:  Translation  Services  Branch,  Foreign  Technology 
Division,  SP-AFB,  Ohio  FTD-TT-61-248/1+2  ASTIA  AD,  269153 

ABSTRACT:  An  apparatus  constructed  at  the  physical  laboratory  of  the  Poly  technical 
Institute  of  Lublin,  Poland  permits  the  observation  by  a  stationary  observer  of 
the  phenomena  occurring  in  a  rotating  system  as  seen  by  an  observer  resting  in 
this  system. 

The  author's  apparatus  enables  a  stationary  observer  to  follow  the  behavior 
of  a  living  animal  in  a  rotating  cage,  in  natural  size  and  colors. 

The  appamtus  consia  ts  of  a  hbrizontal  disc  on  which  a  cage  with  the  animal 
under  observation  is  fastened.  The  disk  rotates  about  the  vertical  axis  and 
the  behavior  of  the  animal  is  ovserved  in  a  mirror  rotating  at  one-half  the 
speed  above  the  same  axis.  The  mechanism  may  be  driven  either  manually  or 
electrically.  Many  experiments  illustrating  the  centrifugal  and  Coriolis' 
forces  may  be  made  with  it.  The  apparatus  should  prove  useful  in  the  investigation 
of  the  physiological  effects  of  high  accelerations  in  rap  dly  rotating  cosmic 
vehicles  of  the  future  in  which  the  Coriolis'  forces  on  the  subjects  blood  will 
be  10,000  to  20,000  times  grjeater  than  on  the  surface  of  the  earth.  The  author 
hopes  that  his  inexpensive  apparatus  will  make  such  investigations  possible  even 
in  laboratories  of  I'mited  means. 
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Wiesehofer,  H.  1939  FLIGHT  TESTS  ON  THE  INCREASES  OF  G  TOLERANCE  BY  ACCOMODA¬ 
TION  OF  THE  CREW  IN  THE  PRONE  POSITION.  (Edited  by  Deutsche  Versuchsanstalt 
for  Luftfahrt .  E.  V.  Berlin-Adlershof ,  12  June  1939)  German  Aviation 
Research  Rept.,  1075  . 
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■Webb  Associates  1962  FORCE  FIELDS 

In:  NASA  Life  Sciences  Data  Book  (National  Aeronautics  and  Space  Administration, 
Washington,  D.C.)  Contract  NASr-89.  June  1962 


ABSTRACT:  This  handbook  provides  28  pages  of  charts  and  summaries  from  the 
various  force  fields.  Areas  covered  include:  acceleration  (experience,  impact, 
transverse  G  limits,  acceleration  terminology,  variations  in  G  tolerance,  G 
vector  and  consciousness,  direction  of  force,  maximum  tolerable  acceleration 
profiles,  G  protection  by  water  immersion);  tolerance  to  tumbling;  deceleration 
(abrupt  transverse ,  positive  and  negative  G  dec^leLrations .  ^tolerance  to  vertical 
impact,  human  impact  sensitivity,  impact  tolerance);  G  fields  in  rotating  space 
vehicles;  vibration,  (response,  tolerances,  physiological  effects,  psychophysical 
factors,  performance  functions,  transmission,  oxyge*^  consumption,  respiratory 
ventilation,  and  tracking  performance);  resonance  of  the  abdominal  wall;  oscill¬ 
ations;  high  dynamic  pressures;  blast  injury. 
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Wteschofer,  H.  1940  UBER  FLUGVERSUCHE  ZUR  FRAGE  DER  ERTRAGLICHKElT  HOHER 
BESCHLEUNIGUNGEN  BEI  LIEGENDER  UNTERBRINGUNG  DER  FLUGZEUGINSASSEN 
(Question  of  Tolerance  of  High  Rates  of  Acceleration  by  Pilot  While 
Lying  Down;  Experimental  Studies) 

Luf tfahrtmedizin  4:  145-155 
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Wiesehoefer,  H.  1943  FLUGMEDIZINISCHE  GRUNDLAGEN  ZUM  BAN  VON 

SGHLEUDERSITZEN .  (Aero -Medical  Basis  for  Construction  of  Catapult  Seats) 
Oct.  1943.  ASTIA  ATI  52016 


ABSTRACT:  A  detailed  discussion  is  presented  on  the  aero-medical  principles 
for  constru».t  ion  of  catapult  seats.  The  main  topic  of  the  discussion  is  the 
determination  of  how  well  the  human  body  is  able  to  withstand  the  strain 
connected  with  high  acceleration,  and  how  these  «!rresses  can  be  reduced,  and 
other. safety  measures  are  outlined.  Numerical  tables  are  given  showing  the 
stress  resistance  of  various  vertebrae  to  various  stresses.  One  proposed 
measure  to  reduce  acceleration  is  to  catapult  the  seat  downward.  Results  of 
tests  showed  that  accelerations  of  18  to  20  g  for  a  period  of  l/lO  to  2/10 
sec  are  permissible  causing  no  serious  effects  to  the  body. 
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Wiesehoefer,  H.  1944  SCHLEUDERSITZAPECHUESSE  MIT  MENSCHEN  ZUR - 

FLUGZEUGJWSTER.  (Tolerance  of  Human  Subjects  to  Acceleration  During 
Catapult  Seat  Ejection),  Oct.  1944.  ASTIA  ATI  43761 

APCTHACT:  Tests  were  performed  with  catapult  ejection  seats  with  hunan  subjects 
to  determine  tolerance  to  high  acceleration.  Catapult  seats  intended  for  the 
Do  335  and  He  219  fighters  were  used,  at  ejection  pressures  of  60  to  135 
atmospheres  corresponding  to  actual  flight  of  both  aircraft.  Attention  is 
directed  to  the  difference  in  construction  of  both  assemblies.  On  the  basis 
of  results  obtained  it  is  shown  that  these  ejection  seats  may  be  used  without 
causing  injuries  to  pilots  due  to  excessive  acceleration.  It  is  considered 
premature  to  regard  accelerations  up  to  28  g,  which  have  bean  well  tolerated 
in  the  tests,  as  lying  invariably  below  the  breaking  load  of  skeletal  structures. 
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WlMchofer,  H.  ,  tr.  J.B.  Batenuin  1945  AVIATION  MEDICAL  PRINCIPLES  FOR  THE 
CONSTRUCTION  OF  Q1ERGENCY  EJECTION  SEATS.  (Deutsche  VersuchsansCalC  fur 
Luftfahrt,  E.V.,  Berlin-Aldershof)  Rept.  Rf  301/12,  UM  1175(150)2402, 

27  Oct.  1943.  Translated  as  Appendix  2  to  Lovelace,  W.R. ,  E.J.  Baldes, 

&  V.J.  Hulff,  The  Election  Seat  for  Emergency  Escape  from  High-Speed 
Aircraft.  Aug.  31,  1945.  ASTIA  ATI  7245 

ABSTRACT:  Follwing  a  review  of  the  dynamic  processes  occurring  in  the  ejection 
of  the  catapult  seat,  the  effects  on  the  human  subject  resulting  from  accelera¬ 
tions  and  air  resistance  are  set  forth.  The  limiting  conditions  are  established 
under  which  the  thresholds  of  tolerance  of  the  human  body,  and  particularly  of 
the  spinal'  column,  are  not  exceeded.  The  procedures  for  reducing  the  forces 
involved  and  certain  safety  measures  are  discussed. 

I.  Introduction 

II.  Technical  Details  of  the  Ejection  Seat. 

■  III.  Tolerance  Toward  Impact-Like  Accelerations. 

IV.  Experiments  on  Tolerance  to  Wind  Blast. 

V.  Flight  Tests  with  Catapult  Seat  in  the  Ju  87. 

VI.  Possible  Methods  of  Reducing  the  Acceleration  During  Ejection. 

(Author) 
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Wiesohofer, ,  tr. ,  J.B.  Bateman  1945  CATAPULT  SEAT  EJECTION  WITH  HUMAN 
SUBJECTS :  TOLERANCE  TO  ACCELERATION  OF  PERSONS  EJECTED  FROM  THE  Do  335 
AND  He  219.  (Deutsche  Versuchsansta It  Fur  Luftfahrt,  E.V.,  Berlin-Adler- 
shof)  Deutsche  Luf tf ahrtforschung :  Investigation  and  Report  No.  1393, 

31  Oct.  1944.  Translated  as  Appendix  14  to  Lovelace,  W.R;,  E.J.  Haldes, 

&  V.J.  Wulff,  The  Election  Seat  for  Emergency  Escape  from  High-Speed 
Aircraft.  ASTIA  ATI  No.  7245 


ABSTEACT:  The  report  deals  with  the  effects  on  human  subjects  of  seat  ejection 
from  a  stationary  mounting  using  high  driving  forces. 

Using  a  catapult  seat  assembly  intended  for  model  Do  335,  twenty-seven  ejections 
have  been  performed  with  ten  subjects,  using  pressures  of  60  to  135  atmospheres. 
Using  that  intended  for  model, He  219,  fourteen  ejections  have  been  made  with 
five  subjects  at  pressures  of  60  to  90  atmospheres. 

Attention  is  drawn  to  the  differences  between  the  two  assemblies;  the  require¬ 
ments  for  each  are  set  forth,  and  the  results  of  the  experiments  are  discussed. 
(Author) 
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Wieset^fer  »**•  CATAPULT  SEAT  LAUNCHINGS  OP  MEN  TO  DETERMINE  ACCELFRatton 
R.A.E.  Trans Uc Ion  No.  226 
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Wiesinger,  K.  1953  THE  ROLE  OP  ANALYSIS  OP  PINDINGS  IN  THE  RECONSTRUC¬ 
TION  OF  AVIATION  ACCIDENTS(Le  ^le  dc  1 'analyse  des  traces  dans  la  re¬ 
construction  des  accidents  d 'avion. 

Medeclne  aeronautlque(Parls) .  8(l):85-86i  1953 

ABSTRACT:  Serious  military  airplane  accidents  are  evaluated  by  a  special 
committee  in  Switzerland;  the  members  of  this  committee  are;  a  police  off¬ 
icial,  a  flight  surgeon,  and  a  technical  expert.  The  methods  of  evaluation 
of  their  findings  are  the  same  as  those  employed  in  forensic  medicin^.'''M^- 
croscopic  physical,  chemical,  and  biological  examination  of  the  findings  Tb 
done  by  experts.  The  role  nf  the  flight  surgeon  is  to  collect  and  preserve 
all  available  evidence . --This  method  seems  to  be  of  considerable  value  in  the 
investigation  of  airplane  accidents. 
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Wit^gers,  C.J.  1944  AVIATION  PHTSIOLOCT,  Chapters  28-29  4th  ed. 
lea  and  Febiger  Philadelphia, 
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Wiggers,  C.J.  1950  PHYSIOLOGY  OP  SHOCK. 

(  New  York:  Coomonwealth  Fund,  1950) 
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Wiggers,  C.  J.  1952  CIRCULATORY  DYNAMICS 
(New  York:  Grune  A  Stratton,  1952)  p.  8 
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Wilber,  C.G.  THE  USE  OF  ANIYALS,  PLANTS,  i£ICftOOR:iANI3::S  AND  TISSUE 

CULTURE  IN  SPACE  RESEARCH.  (US  Atomic  Energy  Comm. )  COM-7 -T24. 
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Wilbur,  C.E.  THE  FLIGHT  SURGEON  AND  AIRCRAFT  ACCIIXMTS.  New  York,  Institute 
of  Aeronautical  Sciences,  Inc.;  ASTIA 
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Wilbur,  C.  E.  1961  MEDICAL  INVESTIGATION  OF  CIVIL  AIRCRAFT  ACCIDENTS 

(Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical  Assoc.,  Palmer  House, 
Chicago,  Illinois,  April  24-27,  1961) 
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Wild,  H.  B.  1931  FLYING  WITH  THE  PIONEERS.  Po£.  Sc^.  Mon.  118:40;  61. 
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Wildhack,  W.A.  &  R.O.  Smith  1955  A  BASIC  METHOD  OF  DETERMINING  THE  DYNAMIC 
CHARACTERISTICS  OF  ACCELEROMETERS  IN  ROTATION 
(National  Bureau  of  St'indards,  Washington,  D.C.)  March  1955  Paper  No.  54-40-3 
ASTIA  AD  118  806 

ABSTRACT:  The  earth's  gravitational  field  furnishes  a  convenient  sinusoidal 

forcing  function  for  a  vibrating  system  (e.g.,  an  af:relerometer)  rotating  ’  > 
a  vertical  plane.  The  centrifugal  field  decreases  the  restoring  force  on  the 
vibrating  mass.  Resonance  occurs  at  lower  frequencies  and  with  greater  amplitudes 
than  in  the  case  of  excitation  by  linear  vibration.  The  response  ratio  is  greater 
than  unity  for  all  damping  ratios  up  to  unity.  The  resonant  frequency  for  zero 
damping  occurs  at  0.707  times  the  natural  undamped  frequency.  From  measurements 
of  the  maximum  response  ratio,  and  of  the  frequency  at  which  this  ratio 
decreases  to  unity,  one  may  determine  both  the  damping  ratio  and  the  undamped 
natural  frequency  of  any  system  whose  damping  ratio  is  less  than  unity.  The 
response  equation  for  the  rotational  excitation  is  given,  and  the  solutions  are 
presented  In  graphic  form.  Experimental  test  results  obtained  by  this  method 
are  included.  (Contractor's  abstract) 
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Wilhelm,  Kaiser  1928  INJURIES  DUE  TO  CHANGE  OP  AIR  PRESSURE  IN  PARACHUTE 
DESCENT.  Die  Medizlnlsche  welt.  (Berlin)  2:1192.  Aur  11,  1928 
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Wilkes,  W.H.  1952  ESCAPE  FROM  MULTIFLACS  SUPERSONIC  AIRCRAFT 

(Paper,  8ymposlum  on  Problems  of  Emergency  Escape  In  High  Speed  Flight, 
Wright  Field,  Ohio,  Sept  29-30,  1952) 


ABSTRACT:  The  principal  dangers  Involved  In  escape  from  an  aircraft  at  super¬ 
sonic  speeds  and  high  altitudes  are  as  follows:  (1)  explosive  decompression; 
(2)  Innobility  due  to  uncontrollable  airplane  or  injury;  (3)  possibility  of 
collision  with  the  airplane  structure  such  as  wings,  fin,  wheels,  etc.;  (4) 
possible  high  temperatures  due  to  aerodynamic  heating  of  the  crewman;  (5) 
extreme  horizontal  deceleration  after  entering  the  airstream;  (6)  physical  harm 
due  to  air  blast  on  face  and  body;  (7)  lack  of  oxygen;  (8)  extreme  cold;  and 
(9)  inability  to  open  the  parachute  due  to  unconsciousness.  The  implications 
of  these  dangers  are  briefly  dlscvtssed,  in  as  much  as  they  apply  to  multiplace 
bombers  operating  at  altitudes  up  to  60,000  feet  and  speeds  up  to  Mach  2. 
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Wilkins,  R.  W.,  C.  K.  Driedland,  &  S.  E.  Bradley  1943]  ESTIMATIONS  OF  CARDIAC 
AND  VASOMOTOR  RESERVE  ESPECIALLY  IN  RESPONSE  TO  STRAINS  DESIGNED  TO  SIMULATE 
THOSE  OF  ACCELERATION.  CAM  No.  177;  1  Sept.  1943 


ABSTRACT: 

(a)  Release  of  occlusion  of  circulation  in  the  limbs  i^ 
hyperemia  and  fall  of  systemic  arterial  blood  pressure, 
cardiac  output  and  fall  in  venous  pressure.  Reocclusio^  reverses  this. 

(b)  External  compression  of  the  abdomen  raises  intra-abdominal  pressure  slightly, 
but  not  enough  to  occlude  circulation,  although  blood  f|low  and  kidney  functions 
are  retarded. 

(c)  Abdominal  muscular  straining  raises  intra-abdominal 
does  external  abdominal  compression. 

(d)  Valsalva  maneuver  causes  Initial  sharp  rise  in  arterial  pressure  followed  by 
a  fall  in  the  arterial  and  pulse  pressure  plus  a  rise  ii  pulse  rate. 

(e)  Release  of  Valsalva  strain  is  followed  by  brief  further  fall  in  arterial 
pressure,  then  a  rise  into  hypertensive  levels  for  one  half  minute  or  more. 


followed  by  Intense  local 
rise  in  pulse  rate  and 


pressure  much  higher  than 
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Wilkins,  R,  W.  1944  BIMONTHLY  PROGRESS  REPORT  NO.  17  TO  THE  CMR-OSRD  ON 
CONTRACT  OEMcmr-143;'  2  Oct.  1944 

ABSTRACT:  An  anti-"g"  suit  has  been  constructed  out  of  cotton  netting  which 
works  on  the  principle  of  the  "Japanese  finger  trap".  Tests  at  the  Wright  Field 
Centrifuge  show  that  it  gives  a  protection  of  ^  to  1  "g".  The  experimental 
model  is  now  being  strengthened  and  simplified. 
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Wilkins,  R.  W.,  S.  Bradley,  &  C.  K.  Priedland  1946  CIRCULATORY  EFFECTS 
OF  THE  HEAD-DOWN  POSITION  (NEGATIVE  G)  IN  NORMAL  MEN  AND  MEASURES 
DESIGNED  TO  COUNTERACT  THEM.  (Nat'l  Research  Council)  C.  A.  M. 

Final  kept.  OEMcmr-143  May  1946. 
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Wilkins,  R.  W.,  S.  E.  Bradley,  &  C.  K.  Friedland  1946  CIRCULATORY 
ADJUSTMENTS  TO  THE  HEADDOWN  POSTURE.  J.  Clin.  Invest.  25:937. 
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Wilkins,  R.  W,,  S.  E.  Bradley,  &  C.  K.  Friedland  1950  THE  ACUTE  CIRCULATORY 
EFFECTS  OF  THE  HEAD  DOWN  POSITION  (NEGATIVE  G)  IN  NORMAL  MAN  WITH  A  NOTE  ON 
SOME  MEASURES  DESIGNED  TO  RELIEVE  CRANIAL  CONGESTION  IN  THIS  POSITION. 

J.  Clin.  Invest.  29( 7): 940-949 

SUMMARY:  Studies  of  the  circulatory  effects  of  the  head-down  position  have  reveal 

ed  venous,  and  to  a  lesser  extent,  arterial  hypertension  in  the  head  to  be  among  , 
the  more  impor^ant  changes.  Because  of  moderating  physiological  mechanisms,  the 
increase  in  cerebral  venous  press jre  in  the  inverted  position  is  less  than  might 
otherwise  be  expected,  but  is  still  formidable,  and  presumably  the  chief  cause  of 
the  ill  effects  reported  to  follnv  exposure  to  higher  negative  G.  In  the  inverted 
position  there  was  a  decreased  and  often  irregular  pulse  rate  and  an  increased 
cardiac  output  (ballistocardiographic).  After  the  initial  passive  (hydrostatic) 
change  in  arterial  pressure  there  was  a  further  moderate  decrease,  indicating 
vasodilation.  A  study  of  renal  clearance  showed  that  the  kidneys  did  not  partici¬ 
pate  in  this  vasodepressor  response.  Several  simple  methods  of  lessening  cranial 
venous  hypertension  in  the  head-do%m  position  were  found  to  give  considerable 
relief  from  the  usual  symptoms  and  signs  of  cranial  congestion  caused  by  this 
posture.  (DACO) 
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WllUams,  D.  1944  ANALYSIS  OP  FPRC/450 

(RAP,  Institute  of  Aviation  Medicine,  Parnborough) 
FPRC  430a,  November  1944 
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Williams,  D.  C.  1959  T33  AIRCRAFT  EJECTION  SEAT  TRIALS  LOW  LEVEL  CASE 

USING  D-RING  LANYARD  SYSTEM  (Royal  Canadian  Air  Force  Central 
Experimental  and  Proving  Establishment)  Report  No.  CEPE-1363, 
March  1959. 
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Williams,  D.J.  1943 

AMNESIA  WHILE  FLYING. 
F.P.R.C.  Report  #  562, 


EPISODES  OF  UNCONSCIOUSNESS,  CONFUSION,  AND 
(Flying  Personnel  Research  Committee,  Air  Ministry) 
November  1943 
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Willianm,  E.R.P.  1942  BUST  EFFECTS  IN  WARFARE  (Hunterian  lecture).  Brit.  J 
Sur.,  30:38-49 
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Williams,  G.O.  1945  NATURE  AND  SITE  OF  INJURIES  R1.CEIVED  IN  FLYING 
ACCIDENTS.  (RAF,  Institute  of  Aviation  Medicine,  Parnborough) 

FPRC  639,  Sept.  1945. 
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Williams,  G.O.  1945  NATURE  AND  SITE  OF  INJURIES  RECEIVED  IN  FLYING 
ACCIDENTS:  SECOND  REPORT.  (RAF,  Institute  of  Aviation  Medicine, 
Parnborough)  FPRC  639(a),  Jan.  1946. 
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Wllllama,  G.O.  1946  NATURB  AND  SITE  OP  INJURIES  RECEIVED  IN 

FLYING  ACCIDENTS ;  THIRD  REPORT.  (RAF,  Inatltuce  of  Aviation  Medicine, 
Farnborough)  FPRC  639(b),  June  1946. 
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Wi Hiatus,  G.O.  1946  NATURE  AND  SITE  OF  INJURI2S  RECEIVED  IN  FLYING 

ACCIDENTS:  FOURTH  REPORT.  (RAF,  Institute  of  Aviation  Medicine, 
Farnborough)  FPRC  639(c),  Aug.  1945. 
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Williams,  G.O.  1946  NATURE  AND  SITE  OF  INJURIES  RECEIVED  IN  FLYING 
ACCIDENTS.  (Flying  Personnel  Research  Coomittee)  November  1946. 
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Williams,  M.  M.  D.,  E.  J.  Baldes,  R.  K.  Ghormley,  &  C.  F.  Code  1944  ARE  THE 
INTERVERTEBRAL  DISKS  COMPRESSED  OR  DISPLACED  DURING  POSITIVE  ACCELERATION? 
(Mayo  Clinic)  CAM  Rept .  No.  255,  18  Feb.  1944 

ABSTRACT:  Anterioposterior  and  lateral  X»ray  pictores  were  taken  of  the  lower 
spinal  region  ir  4  subjects  before  and  during  exposure  to  2  to  6  "g".  No  signifi- 
vant  change  was  detected  in  the  measurements  of  the  lumbar  intervertebral  spaces 
and  the  total  Itngth  of  the  lumbar  spine.  It  is  concluded  that  there  is  no  com¬ 
pression  or  displacement  of  the  lumbar  spine  under  these  values  of  "g". 
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Williains,  K.  G.  1959  THE  NEW  FRONTIER:  MAN'S  SURVIVAL  IN  THE  SKY 
(London:  William  Heinemann  Medical  Books,  1939) 

ABSTRACT:  Of  spscial  interest  are  chapters  on  the  basic  man-machine  control 
system;  the  problem  of  input,  man  versus  automatic  control;  fatigue,  prevention 
of  fatigue;  selection  of  the  man,  teamwork  in  flying;  problems  and  psychological 
dangers  of  weightlessness. 
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miliaos,  P.C.  IfSIONS  OF  THE  LUMBOSACRAL  SPINEi  PT  I,  II.  Joum.  Bone 
Joint  Surg.  19(1937)*  343,  690. 
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Williams,  R.B.  &  R.J.  Benjamin  1960  ANALYSIS  OF  WEBBING  IMPACT  DATA  AND 
DETERMINATION  OF  OPTIMUM  INSTRUMENTATION  TO  BE  USED  IN  CONJUNCTION  WITH 
TM  IMPACTING  OF  WEBBING.  (Cook  Technological  Center,  Morton  Grove,  Ill.) 
Contract  No.  AF  33(616) -6440,  Project  No.  7320,  WADC  TR  59-694, 

March  1960.  ASTIA  AD  237  171. 


ABSTRACT:  Quantities  of  data  have  been  obtained  at  Edwards  Air  Force  Base, 
California,  concerning  the  impact  behavior  of  nylon  webbing.  The  basic  aims 
of  this  investigation  are; 

(1)  To  evaluate  and  analyze  the  methods  used  to  obtain  data  acquired 
during  nylon  webbing  impact  teats  conducted  at  Edwards  Air  Force  Base, 
California. 

(2)  To  interpret  these  data  and  to  Judge  their  reliability. 

(3)  To  recomnend,  if  necessary,  improved  or  modified  testing  methods  and 
instrumentation  techniques  which  would  result  in  obtaining  data  of 
greater  value  in  future  tests. 

Analysis  and  interpretation  of  the  test  data  indicated  that  these  data  were 
of  intermediate  reliability.  Certain  trends  were  apparent,  but  relatively 
large  experimental  scatter  existed.  Possible  causes  of  the  scatter  were 
investigated  and  recommendations  were  made  for  improvement  of  testing  methods, 
equipment,  data  reduction  technique,  and  data  interpretation. 
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WllUamson,  F.,  Jr.  1963  FEASIBILITY  STUDY  AND  DEMONSTRATION  OF  VARIABLE- 

THRUST  PROPULSION  FOR  A  SOFT-LANDING  VEHICLE.  (Naval  Ordnance  Test  Station, 
China  Lake,  Calif.)  NAVWEPS-7900;  NOTS-TP-2901 ;  NASA  N63-13759;  Jan.  1963 


ABSTRACT:  The  soft-landing  vehicle  was  designed  and  tested  to  demon..crate  the 
feasibility  of  using  the  NOTS  Variable  Area  Injector  to  softly  land  a  rocket 
vehicle  without  the  ai  aerodynamic  forces.  The  vehicle  was  tested  in  a  verti¬ 

cal  track  which  restric.t  freedom  of  movement  to  the  direction  of  the  vertical 
axis.  Propellant  tank  capacity  of  the  soft-landing  vehicle  was  200  lbs.  of  inhi¬ 
bited  red  fuming  nitric  acid  and  100  lbs.  of  unsymmetrical-dimethylhydrazine. 

Total  loaded  weight  of  the  vehicle  was  700  lbs.  and  maximum  thrust  was  1,300  lbs. 
The  vehicle  successfully  completed  four  captive  flight  tests.  During  these  tests 
a  maxinum  height  of  155  ft.  and  landing  velocities  between  3.8  and  8.3  ft.  per 
sec.  were  achieved.  Thrust  control  was  sufficient  to  allow  the  observer  to  hover 
the  vehicle.  (AUTHOR) 
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Willis,  J.  M - 1962  THE  ROLE  OF  MOTION  INFORMATION  AND  ITS  CONTRIBUTION  TO 

SIMULATION  VALIDITY:  DESCRIPTION  OF  THE  EXPERIMEITTAL  APPARATUS.  (Bell  Heli¬ 
copter  Co.,  Ft.  Worth,  Texas)  TR  D228-370-005,  Apr.  1962 
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Willi*,  M.  P.  &  P.  Siroky  I960  SIMULTANEOUS  VS  SUCCESSIVE  PRESEN¬ 
TATION  OP  REUTIVE  MOTION  PROBLEMS  (U.  S.  Nav.l  Training  Device. 
Center,  Port  Washington,  New  York)  26  August  1960  AD  248  419. 
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Wllltnorth,  N.  E.,  &  G.  A.  Green  1950  THE  EFFECT  OF  INCREASED  POSITIVE  RADIAL 
ACCELERATION  ON  THE  SPEED  AND  ACCURACY  OF  REACHING  MOVEMENTS,  (Paper,  30th 
Annual  Meeting  of  the  Weacem  Psychological  Assoc,,  27-29  April  1950  Santa 
Barbara.  Calif.)  ’ 


ABSTRACT:  The  purpose  of  this  study  was  to  compare  speed  and  accuracy  of  reach¬ 
ing  movements  for  up,  down,  right,  and  left  target  positions  at  increased  g- 

Results  show  that  reaction  and  movement  times  increase,  and  accuracy  decreases 
significantly,  with  increased  g.  Errors  of  underestimation  and  negative-inertia 
determined  the  position  of  strikes  on  the  , targets.  (Amer,  Psychologist  5(9);465, 
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Willmorth,  N.E.,  and  G.A.  Green  1950  THE  EFFECT  OF  INCREASED  POSITIVE 
RADIAL  ACCELERATION  ON  THE  SPEED  AND  ACCURACY  OF  REACHING  MOVEMENTS, 
Abstract:  Amer.  Psychol..  5(9):466.  1950 
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Wilson,  A.G.  1958  THE  SPACE  ENVIRONMENT. 

(The  Rand  Corp.,  Santa  Monica,  Calif.)  Report.  No.  P-1427,  Feb  1958 
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Wilson,  C.  L,  1959  PROJECT  MERCURY  CANDIDATE  EVALUATION  PROGRAM. 

(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TR  59-505; 
ASTIA  AD-234  749;  Dec,  1959 

ABSTRA(7T:  The  National  Aeronautics  and  Space  Administration  (NASa),  a  U,  S.  Gov¬ 
ernment  civilian  agency,  has  been  assigned  the  task  of  exploring  the  feasibility 
of  space  travel.  As  a  result  of  thorough  and  exhaustive  study,  NASA  has  concluded 
that  certain  aspects  of  space  travel  are  feasible  and,  furthermore,  that  some 
will  be  practicable  in  the  very  near  future.  One  profile  of  space  travel  envision 
that  a  human  pilot,  transported  in  a  life  support  system  (capsule),  could  be 


1,769 


thtrust  into  orbit  by  a  liquid  fuel  rocket,  maintained  there  for  several  revolu¬ 
tions  around  the  earth,  and  successfully  and  safely  recovered  from  orbit.  Project 
Mercury  intends  to  realize  this  vision. 

Among  the  many  strategic  questions  to  be  ans%rered  is:  "Vlho  will  the  pilot  be?" 
This  report  describes  how  and  why  the  Aerospace  Medical  Laboratory  participated 
in  the  selection  of  the  seven  Mercury  Astronauts.  (CARl) 


Wilson,  C.W.J.  1957  BIBLIOGRAPHY  ON  LOW  DENSITY  WIND  TUNNELS  (Royal  Aircraft 
Establishment  (Gt.  Brit.)  Library  Bibliography  no.  194,  Nov.  1957, 

ASTIA  AD- 2 17  324 
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Wilson,  C.W.J.  1957  BIBLIOGRAPHY  ON  LOW  DENSITY  WIND  TUNNELS  (Royal  Aircraft 
Establishment  (Gt.  Brit.)  Library  Bibliography  no.  194,  Nov.  1957, 

ASTU  AD- 2 17  324 
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Wilson,  J.S.,  E.H.  Estes,  J.T.  Doyle,  W.L.  Bloom,  &J.V.  Warren  1951  THE  USE 
OF  DEXTRAN  IN  THE  TREATMENT  OF  BLOOD  LOSS  AND, SHOCK. 

(U.S.  Naval  School  of  Aviation  Medicine,  NaVal  Air  Station,  Pensacola,  Fla.) 
NM  001  050.  01.03,  T  Oct .  1951.  ASTIA  ATI  122250. 

ABSTRACT:  A  solution  of  dextran,  a  glucose  ployiner,  has  been  fiven  to  five  normal 
individuals  previously  subjected  to . experimental  blood  loss  of  from  450  to  900 
cc.,  and  to  52  patients  suffering  from  clinical  shock.  The  use  or  dextran  follow¬ 
ing  experimental  blood  loss  resulted  in  hemodilution  and  an  increase  in  the  cir¬ 
culating  plasma  volume.  In  the  treatment  of  shock  due  to  blood  loss,  trauma  and 
dehydration,  dextran  brought  about  satisfactory  clinical  improvement.  Results 
were  poor  in  those  patients  with  cerebral  trauma  or  infection,  even  though  satis¬ 
factory  hemodilution  occurred.  In  general,  the  therapeutic  results  were  essenti¬ 
ally  the  same  as  might  have  been  expected  from  plasma.  Dextran  appears  to  be  a 
sat isf.iictory  plasma  volume  expander  ottering  advantages  of  large  scale  production, 
storage  stability,  and  convenient  reaction-free  use  in  clinical  practice. 
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Wilson.  James  V.  1946  TIIE  lATilULUGY  OF  TRAUIUTIC  INJURY.  (Aberdeen. 
Great  Uritain:  1'he  Central  Iress,  1946) 
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Wilson,  J.W.'  1949  THE  EFFECT  OF  PRONE  POSITION  UPOI(  THE  DURATION  OF  USEFUL 

CONSCIOUSNESS  AT  ALTITUDE  (Aero  Medical  Laboratory,  Air  Materiel  Command, 
Hrlght-Pat'terson  AFB,  Dayton,  Ohio)  MCR£XD-696>1071,  4  January  1949 


ABSTRACT:  One  may  conclude  therefore,  from  these  studies,  that  the  aviator 
will  be  neither  better  nor  worse  If  he  assumes  a  prone  or  sitting  position  if 
loss  of  oxygen  at  altitude  occurs.  His  duration  of  uaeful  consciousness  will 
probably  depend  upon  factors  other  than  posture. 
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Wilson,  R.  C.  1950  THE  EFFECT  OF  INCREASED  POSITIVE  RADIAL  ACCELERATION  ON 
PERCEPTUAL  SPEED  AND  SPATIAL  ORIENTATION  ABILITIES.  (Paper,  30th  Annual 
Meeting  of  the  Western  Psychological  Assoc.,  27-29  April  1950,  Santa  Barbara, 
Calif.) 


ABSTRACT!:  Perceptual  Speed  Ability  and  Spatial  Omei.tat ion  Ability  were  studied 
using  test  items  adapted  from  the  Guilford-Eimaennan  Aptitude  Survey  and  the .AAF 
Discrimination  Reaction  Time  Test.  Test  items  were  administered  to  subjects  at  1 
g  and  under  conditions  of  increased  g.  Results  indicate  no  significant  change 
in  these  abilities  attributable  to  increased  g  forces  below  the  blackout 
threshold.  (J.  Amer.  Psychologist  5(9):465-466,  Sept.  1950) 
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Wilson,  R.B.,  et  al.  1951  REPORT  ON  PILOT  SAFETY  AND  FAILURE  WARNING 

SYSTEM  FOR  ATLAS /CENTAUR /DYNA  SOAR  (Convair  Astronautics,  San  Diego,  Calif 
13  April  1951)  Report  AZP-096 
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Wilson,  R.C. _ 1950 THE  EFFECT  OF  INCREASED  POSITIVE  RADIAL  ACCELEI^^ 

ON  PERCEPTUAL  SPEED  AND  SPATIAL  ORIENTATION  ABILITIES, 

(Abstract)  Amer.  Psychol..  5(9):  466 
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Wilson,  R.C.,  G.A.  Green,  G.L.  Bryan,  N.E.  Willmorth  and  N.D.  Warren  1950 
AN  INVESTIGATION  OF  CERTAIN  AFTER  EFFECTS  OF  INTERMITTENT  POSITIVE  RADIAL 
ACCELERATION.  (  University  of  Southern  Calif.,  Psychological  Lab., 

Los  Angeles)  Contract  no.  N6ori77,  Task  order  3,  19  pp.,  October  1950 

ABSTRACT:  Healthy  young  male  students  were  employed  as  subjects  in  an 
attempt  to  determine  the  aftereffects  of  prolonged  exposure  to  moderate  g 
intensities. 

The  subjects  were  dividied  into  experimental  and  control  groups.  A  battery 
of  six  tests  was  administered  to  each  group  before  rotation  oh  the  human 
centrifuge  and  again  at  the  conclusion  of  the  rotation. 

The  following  general  conclusion  was  reached: 

a.  In  the  main,  the  abilities  tested  were  unaffected  by  the  prolonged 
exposure  to  g.  With  the  following  exceptions: 

(1)  the  improvement  of  the  experimental  group  was  significantly  less 
than  the  improvement  of  the  control  group  in  the  time  required 
to  name  colors  (significant  at  the  1^  level);  and 

(2)  the  improvement  of  the  experimental  group  was  significantly  less 
than  the  Improvement  of  the  control  group  in  the  number  of 
contacts  made  in  the  Steadiness  Test  (significant  at  the  51  level) 
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Wilson,  R.C.,  and  A.A.  Canfield  1951  THE  EFFECTS  OF  INCREASED  POSITIVE  RADICAL 
ACCELERATION  UPON  PUPILLARY  RESPONSE  in  PHYSIOLOGICAL  RESEARCH  ON  THE  HUMAN 
CENTRIFUGE:  FINAL  REPORT  (Department  of  Psychology,  University  of  Southern 
California,  Los  Angeles,  California)  Technical  Report  N6  or  177,  1951 
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Wilson,  R.  C.,  G.  L.  Bryan,  G.  A.  Green,  N.  E.  Willmorth,  A.  A.  Canfield,  and 

N.  D.  Warren.  1951  AFTER  EFFECTS  OF  INTEHilTrENT  POSITIVE  RADIAL  ACCELERA- 
TIOIl.  J.  Avlat.  Med.  22(5) :509-517. 

COIICHJSIOr.’S :  in  general,  intermittent  exposure  to  positive  radial  acceleration 
does  not  significantly  affect  the  performance  on  the  tests  of  this  battery. 
However,  two  exceptions  to  this  general  statement  occur:  (l)  the  improvement  of 
the  experimental  group  was  significantly  less  than  the  improvement  of  the  control 
group  in  the  time  required  to  name  colors;  and  (2)  the  improvement  of  the  experi¬ 
mental  group  was  significantly  less  than  the  improvement  of  the  control  group 
in  the  number  of  contacts  made  in  the  Steadiness  Test.  The  evidence  from  this 
study  does  not  support  the  hypothesis  that  exposure  to  g,  per  se,  is  a  signifi¬ 
cant  factor  in  producing  the  post-flight  fatigue  which  pilots  have  reported.  On 
the  basis  of  these  results,  no  changes  or  modifications  in  design  of  aircraft 
controls  or  flight  procedures  are  recommended. 
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Wilson,  R.  C.,  &  A.  A.  Canfield  AN  EXPERIMENTAL  INVESTIGATION  OF 

THE  EFFECTS  OF  INCREASED  POSITIVE  RADIAL  ACCELERATION  ON  THE  REPRODUCTION 
OF  SHORT  TEMPORAL  INTERVALS  (10  SECONDS).  (Dept,  of  Psychol.,  Unlv.  of 
Southern  Calif.)  Contract  No.  N6  ori  77,  Task  Order  3 


6,015 

Wilson,  R.  C.  and  A.  A.  Canfield  1951  THE  EFFECTS  OF  INCREASED  POSITIVE 
RADIAL  ACCELERATION  UPON  PUPILLARY  RESPONSE.  (In  Warren.  M.  D.,  ed.. 
Psychological  Research  on  the  Human  Centrifuge;  Final  Report)  (Dept,  of 
Psychology,  Univ.  of  Southern  Calif.,  Los  Angeles,  June  1951)  Tech  Rept. 
N6-ori-77,  Task  Order  3. 
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Wilson,  W.S.  1960  HUK/JJ  FACTORS  IN  SPACE  FLIGHT:  A  BIBLIOGRAPHY  COMPILED 
BY  AIRCRAFT  AND  MISSILES 

(Chilton  Research  Services:  Philadelphia)  1960  (Mimeo  Report) 
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Wisiperls,  H.  E.  1931  HIGH  SPEED  ^YING  J.  R.  Aero.  Soc.  35:1040-1046. 
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Wlndle,  W.  F.,  R.  A.  Groat,  &  H.  W.  Magoun  1944  FUNCTIONAL  AND  STRUCTURAL 
CHANGES  IK  CENTRAL  NERVOUS  SYSTEM,  DURING  AND  AFTER  EXPERIMENTAL 
CONCUSSION  Trans .  Amer .  Neurol.  Ass.  70:117-122. 
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Wimpcris,  H.F..  1939  NATURAL  LliaiS  TO  FUJ.'AN  FLT9HT 

Smithsonian  Inst..  Arnual  Report.  579-593* 
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Windes,  S.  L.  Feb.  1942  REPORT  OF  INVESTIGATIONS,  DAMAGE  FROM  AIR 
BLAST,  PROGRESS  REPORT  1.  (U.  S.  Dept,  of  Interior,  Bureau  of 

Mines)  R1  3622,  Feb.  1942. 
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Wlndle,  W.  F.,  R.  A.  Groat,  &  C.  A.  Pox  1944  EXPERIMENTAL  STRUCTURAL  ALTERA¬ 
TIONS  IN  THE  MAIN  DURING  AND  AFTER  CONCUSSION.  Surg.,  Gynecol.  Obstet . 
79:561 
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Wlndle,  W.  F.  and  R.  A.  Groat  1945  DISAPPEARANCE  OF  NERVE  CELLS 
AFTER  CONCUSSION.  Anar  g^r ,  93:201-209. 
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Winfield,  B.J.O.  1948  SOME  MEDICAL  ASPECTS  OF  PARACHUTE  TRAINING 

(Air  Ministry,  Flying  Personnel  Research  Connittee)  Report  No.  FFRC/674 
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Winfield,  B.J.O.  &  C.  Cr^chton-Miller  1942  ABBREVIATED  FORM  OF  A  STATISTICAL 
REPORT  ON  PARACHUTING  BASED  ON  11,000  DESCENTS  MADE  AT  RINGWAY  DURING 
NOVEMBER,  DECEMBER,  AND  JANUARY,  1941/2 
Flying  Personnel  Research  Committee,  Farnborough,  England  FPRC  445 
ASTIA  ATI  206  834 

■ABSTRACT:  The  object  of  the  investigation  was  to  secure  some  information  about 
parachute  descents,  based  on  a  sufficiently  large  number  of  cases  to  be .fairly 
definite  and  reliable.  All  injuries  occurring  within  the  period  were  analysed 
and  the  variation  of  the  injury  rate  with  the  physical  characteristics  of  the 
man,  his  experience,  and  the  wind  and  weather  conditions  were  examined.  Wind 
speed  measurements  were  reocrded  on  the  actual  dropping  ground  for  4,165  descents, 
and  the  actual  landings  were  noted  and  descriptions  recorded  in  2,792  cases. 

A  note  was  also  kept  on  the  frequency  of  various  other  occurrences,  e.g,  thrown 
lines,  twisted  rigging  lines.  Interference  between  men  and  containers  or  their 
par’chutes,  men  landing  in  trees,  on  obstructions,  etc.  A  general  survey  of  the 
injuries  sustained  in  11,190  descents  was  also  undertaken.  Some  deductions  have 
been  drawn  from  the  information  which  may  or  may  not  be  considered  acceptable; 
but  it  is  hoped  that  the  raw  Information  will  prove  useful  to  those  desiring 
to  draw  their  own  conclusions  and  desiring  statistical  Information  on  which  to 
base  their  own  theories. 
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Winfield,  R.H.  1940  INCIDENCE  AND  CAUSATION  OF  AIRSICKNESS  IN 

OPERATIONAL  AIRCREWS.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough) 
FPRC  220(a).  Dec,  1940. 
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Winfield,  R.H.  1941  AIRSICIOIESS  IN  PARACHUTE  TROOPS. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough) 

FPRC  277.  March  1941. 
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Winfield,  R.H.  1942  DISCUSSION  ON  THE  EFFECTS  OF  FLYING  ON  THE  NOSE  AND 
EAR,  OBSERVATIONS  ON  AIR  SICKNESS.  Proc.  R.  Soc.  Med..  35:257-258. 
Also:  J.  Laryng..  57:23-25 
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Winfield,  R.H.  1946  FLYING  PERSONNEL  RESEARCH  COMMITTEE  REPORT  ON  THE  PROBLEM  OF 
AIRSICKNESS  IN  PARACHUTE  TROOPS  (RAF,  Institute  of  Aviation  Medicine,  Farnborough 
Dec.  1946 

ABSTRACT:  The  object  of  this  investigation  was  twofold.  First  to  determine  the 
Incidence  of  airsickness  among  parachute  troops  and  secondly,  to  consider  means 
by  which  it  might  be  prevented,  "^t  was  found  that  airsickness  occurs  in  a  very 
high  proportion  of  casual  troops  flown  in  troop-carriers.  This  is  in  part  due  to 
lack  of  control  of  the  accessory  factors.  No  cases  of  airsickness  have  been 
recorded  on  the  ^enty  minute  flights  made  by  parachute  troops  during  trailing. 

Three  cases  of  airsickness  out  of  thirty-six  troops  were  reported  on  the  ten  and 
a  half  hour  flight  made  to  the  advanced  base  on  the  Colossus  operation.  This 
relatively  low  incidence  of  airsickness  as  compared  with  the  condition  in  troop 
carriers  is  consistent  with  the  care  taken  in  dealing  with  the  accessort  factors 
in  transplorting  parachute  troops.  Airsickness  on  long  flights  with  parachute 
troops  could  be  still  further  reduced  by  eliminating  those  liable  to  vomiting  by 
giveing  all  prospective  troops  a  trial  flight  of  three  or  four  hours. 
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Winfield,  R.H.  1947  MEDICAL  PROBLEMS  OF  THE  MERCHANT  SHIP  FIGHTER  UNIT  (M.S.F.U*/ 
(RAF,.  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Report  469;  Oct.  1947, 
ASTIA  ATI -206  859 


ABSTRACT:  This  paper  gives  an  account  of  the  Merchant  Ship  Fighter  Unit  and 
the  medical  problems  which  have  arisen  in  connection  with  it.  The  question  of 
selection  and  training  of  personnel  is  considered  and  the  various  ways  of  raising 
the  morale  of  the  unit  on  land  and  at  sea  are  discussed. 
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Winfield,  R.H.  &  Crichton -Mi Her,  C.  1942  PARACHUTING:  BASED  ON 

11,0000  DESCENTS  MADE  AT  RAF  RINGWAY.  (RAF,  InetlCuce  of  Aviation 
Medicine,  Famborough)  FPRC  445,  March  1962. 
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Wing,  C.  W.  and  G.  E.  Passey  1950  THE  PERCEPTION  OF  THE  VERTICAL:  XI. 

The  Visual  Vertical  under  Conflicting  Visuai  and  Acceleratory  Factors. 
(USN.  School  of  Aviat.  Med.,  Naval  Air  Stat.,  Pensacola,  Fla.)  Rept.  No. 
NM  001  063.01.20.  15  Nov.  1950.  Research  Project  NM  001  110 

500.20,  11-15-50. 

SUM1ARY: 

1)  Four  Ss  made  adjustments  of  the  visual  vertical  in.  both  presence  and 
absence  of  a  visual  frame  of  reference  under  varying  resultant  acceleratory 
forces  produced  in  a  human  centrifuge. 

2)  In  the  absence  of  a  visual  frame  of  reference  the  subjectively  accepted 
vertical  to  which  S  adjusted  a  target  was  aligned  with  the  resultant  accelera¬ 
tory  force.  The  adjustment  was  made  whether  or  not  the  resultant  force  was 
aligned  with,  S's  body  axis  or  acted  at  some  angle  to  it. 

3)  In  the  presence  of  a  visual  frame  of  reference  which  was  alignment  with 
the  resuKant  forces  S  adjusted  the  visual  vertical  to  a  position  which  placed 
the  target  in  alignmnet  with  the  resultant  force  and  the  main  lines  of  the 
visual  framework. 

4)  In  the  presence  of  a  visual  frame  of  reference  which  is  aligned  with  S's 
body  axis  and  a  resultant  force  which  acts  at  some  angle  with  S's  body  axis 
and  the  visual  frame  of  reference  S  adjusts  the  visual  vertical  to  a  position 
of  compromise.  Neither  visual  or  postural  cues  are  accepted  to  the  exclusion 
of  the  other.  With  increased  intensity  of  the  postural  cues  furnished  by 

an  acceleratory  force  the  visual  vertical  is  located  relatively  nearer  to  the 
vertical  determined  by  the  resultant  force. 

5)  The  results  are  related  to  the  work  of  ABch  and  Witkin  (1),  (2),  and 
Witkin  and  Aech  (9)  and  to  the  work  of  Gibson  and  Mowrer  (3).  On  the  basis 
of  the  results  of  this  experiment  we  find  judgment  of  the  visual  vertical  to 
be  a  function  of  both  visual  and  postural  factors. 
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Wing,  M.  E.  1962  THE  RESPONSE  OF  THE  OTOLITH  ORGANS  TO  TILT. 

(School  of  Aerospace  Medicine,  Brooks  AFB,  Texas)  SAM-TDR-62-132;  Nov.  1962 


ABSTRACT:  Action  potentials  and  their  changes  in  response  to  tilt  were  recorded 
from  60  units  in  the  vestibular  ganglion,  presumably  supplying  the  otolith  organa 
of  10  cats.  The  action  potentials  in  all  units  were  infrequent  and  irregular 
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after  position  was  maintained  for  some  time.  The  majority  of  the  units  showed 
no  response  to  any  change  in  position.  In  most  cases,  of  those  which  exhibited  a 
response,  the  responses  were  delayed  an  average  of  40  seconds.  The  evidence 
presented  supports  the  view  that  the  utricle  and  saccule  may  be  vestigial  organs, 
or  at  least  do  not  function  meaningfully  in  the  orientation  of  the  cat  with  respect 
to  the  gravitational  field.  (AUTHOR) 
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Winget,  C.M.,  and  A.H.  Smith  1962  QUANTITATIVE  MEASUREMENT  OF 
LABYRIimilNE  FUNCTION  IN  THE  FOWL  BY  NYSTAGMOGRAPHY. 

J.  Appl.  Physiol.  17:  712-18,  July  1962. 

ABSTRACT:  It  la  commonly  known  that  some  of  the  most  important  mechanisms  govern¬ 
ing  posture  and  equilibrium  of.  vertebrates  are  located  in  the  labyrinth  of  the 
inner  ear.  Stimulation  of  this  region  by  rotation,  heat,  or  electricity  leads 
to  a  variety  of  compensatory  motion^,  one  of  the  most  obvious  being  nystagnws, 
a  spasmodic  oscillation  of  the  eyes.  A  detailed  description  of  this  process  and 
discussion  of  its  neurological  origin  is  given.  Anatomical  and  functional 
descriptions  of  the  labyrinth  also  are  available  as  well  as  a  summary  of  e^tperi- 
ments,  usually  Involving  surgical  alteration  of  the  organ. 

Under  some  circumstances,  birds  suffer  postural  or  equilibrium  difficulties 
which  appear  to  result  from  labyrinthine  damage  or  malfunction.  In  birds  with 
Newcastle  disease,  peculiar  portural  attitudes  are  assumed  as  well  as  abnormal 
movements.  Chronic  exposure  of  birds  to  a  relatively  low  accelerative  force, 
produced  by  centrifugation,  also  appears  to  affect  labyrinthine  function.  An 
apparatus  functionally  similar  to  the  Barany  chair  for  the  determination  of 
labyrinthine  characteristics  of  birds,  and  the  conditions  for  its  use  are  described 
herein. 


6  034 


Winget,  C.M.,,  A.H.  Smith  &  C.F.  Kelly  1962 

acceleration  on  INDUCED  NYSTAGMUS  IN  THE  FOWL. 
J.  Appl .  Phvs iol .  17(4) : 709-711 ,  July  1962. 


EFFECTS  OF  CHRONIC 


ABSTRACT:  Domestic  fowl  exposed  to  chronic  acceleration  (prolonged 

centrifugation)  do  not  appear  to  "habituate*'  to  repeated  rotatory  stimulation, 
as  do  similarly  treated  birds  maintained  at  normal  gravity.  Chronically 
accelerated  birds  frequently  exhibit  postural  or  locomotor  abnormalities, 
and  such  individuals  lack  a  nystagmus  response  to  rotary  stimulation. 


1,777 
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Wlngrove  R  C.  &  R.  E.  Coate  1961  PILOTED  SIMUUTOR  TESTS  OF  A 
GUIDANCE  SYSTEM  WHICH  CAN  CONTINUOUSLY  PREDICT  LANDING  POINT  OF  A 
LOW  L/D  VEHICLE  DURING  ATMOSPHERE  RE-ENTRY.  * 

mSA‘S'i  I>.  c.) 


ABSTWCT:  The  guidance  ayatem  atudied  ia  baaed  on  the  concept  of  faat 
continuoua  trajectory  computation  from  condition*  exlating  along  the 
trajectory.  A  method  of  diaplay  comparea  deaired  touchdown  pointa  with 
the  maximum  range  capability  and  heatirr,  or  acceleration  boundarlea  io 

Trd  »>•  ““I*- 

from  piloted  f ixed-aimulator  teata  for  typical  re-entriea  with  lunar 
■iaalon  velocitiea  and  for  recoverlea  from  aborta  are  preaented.  (Tufta) 


6,036  ■ 

Wlngrove,  R.  C.  &  R.  E.  Coate  1961  PILOTED  STIMULATION  STUDIES  OR 
RE-ENTRY  GUIDANCE  AND  CONTROL  AT  PARABOLIC  VELOCITIES. 

(Inatitute  cf  the  Aeroapace  Sciences,  New  York,  N,  Y.) 

Paper  61  195  1889,  June  1961. 


ABSTRACT:  The  result*  of  piloted  aimulation  studies  are  presented  and  compared 
for  two  piloted  re-entry  guidance  methods  for  controlling  lifting  vehicles 
through  a  planetary  atmosphere  to  a  desired  touchdown  point.  One  method 
continuously  predicts  from  present  conditions  the  remainder  of  the  re-entry 
trajectory  with  trim  conditions  held  constant,  and  the  pilot  judges  what 
control  inputs  to  apply  from  these  predictions.  The  second  method  uses 
feedback  control  in  combination  with  a  predetermined  fixed  trajectory  to 
guide  the  pilot  in  correcting  trim  conditions.  Usable  range,  usable  entry 
corridor,  and  pilot's  time- tolerance  to  acceleration  are  compared  for  the 
two  methods.  (Tufts) 


6,037 

Winqulst,  P.G.  &  P.M.  Stumm  1952  ABRUPT  DECELERATION  STUDIES  OF  SURVIVAL 
LIMITS  IN  HOGS  WITH  A  MONORAIL  DECELERATOR,  51  EXPERIMENTS. 


llln<jul*t,  P.  G.,  P.  W.  Stunin,  &  Robtn  Hansen  1953  CRASH  INJURY  EXPERIMENTS 

WITH  THE  MONORAIL  DECELERATOR.  (Air  Force  Flight  Test  Ctr.,  Edwards.  Calif.) 
AT  Technical  Rept .  No.  aFFTC  53-7;  ASTIA  AE(-16  297;  27  Apr.  1953 

ABSTRACT:  Nineteen  deceleration  tests  were  conducted  on  anesthetized  hogs  in  a 
carriage  which  was  suspended  from  a  inonor.iil,  propelled  by  an  ejector  seat,  and 
decelerated  by  striking  a  lead  cone.  Thirteen  hogs  were  allowed  to  leave  the 
carriage  and  strike  an  impingement  block  and  6  hogs  were  restrained  by  harness 
straps.  The  range  of  survivable  impingements  was  below  velocities  of  24  fps  and 
kinetic  energies  of  1600  ft-lb.  The  lower  abdominal  region  appeared  more 
vulnerable  than  the  thorax;  one  hog  survived  a  chest  impact  against  the  impinge¬ 
ment  block,  while  anothier  hog  died  from  a  comparable  abdominal  impact.  One  hog 
wearing  an  abdominal  belt  was  killed,  while  another  wearing  the  belt  survived. 
Three  hogs  survived  decelerations  of  130,  148,  and  176  g,  respectively,  when 
each  was  wearing  a  shoulder  strap,  abdominal  belt,  and  a  pelvis-restraining  strap. 
The  monorail  decelerator  was  considered  a  useful  and  economical  test  instrument. 
(ASTU) 
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Winter,  K.  1961  DER  ERSTE  SCHRITT  INS  WETTAL  (The  First  Step  into 
the  Universe)  (Weltrumfahrt  (Frankfurt),  12(4): 101-103,  July-August 
1961,  in  German) 


ABSTRACT:  This  is  a  description  of  Yu.  Gagarin's  orbital  flight  as  compiled 

from  open  Soviet  literature  and  newspapers.  Education,  training  and  back¬ 
ground  of  Soviet  astronauts  are  similar  to  th.'se  in  the  United  States. 
According  to  Gagarin's  own  notes,  he  ate  and  drank,  wrote,  and  was  not 
adversely  affected  by  weightlessness.  Gagarin  wore  a  space  suit  throughout 
the  flight.  Preparation  for  the  flight  included  parabolic  flight, 
centrifuge  rides,  and  parachute  Jumps. 
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Winters,  W.  D.  1961  NEUROPHYSIOLOGICAL  ASPECTS  OF  SPACE  FLIGHT. 

(Paper,  AAS  Lunar  Flight  Symposium,  29  Dec.  1961,  Denver,  Colo.) 
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Wisniewski,  V.  1937  ETAT  DU  SYSTEMS  CIRCUIATOIRE  AVANT  ET  APRES  LES  VOLS 
DE  CHASSE,  (State  of  the  circulatory  system  before  and  after  pursuit 
flights.)  Polski  przeglad  medycyny  lotnlcz..  6:15-23 


ABSTRACT:  Rapid  speed  flights  will  produce  in  young  pilots  after  the  flight  an 
increase  in  systolic  arterial  pressure  and  of  the  pulse  rate  with  a  fall  in  the 
Schneider  index  of  two  to  three  points,  demons trati-'g  fatigue  of  the  circulatory 
system  caused  by  hyper-adrenalinemia  and  the  emotional  factors  involved. 
ABSTRACT:  (Limited)  Journal  of  Aviation  Medicine.  9(1): 77,  March  1938 


6,042 

Wit,  G.  de  Seasickness  1953  MOTION  SICKNESS.  A  L4BYR1NTH0L0GICAL  STUDY 
Acta  oto-laryng.  Stockh.  Suppl..  No.  108 
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Witkln,  H.A.  and  S.E,  Asch  1948  STUDIES  IN  SPACE  ORIENTATION.  IV.  FURTHER 

EXPERIMENTS  IN  PERCEPTION  OF  THE  UPRIGHT  WITH  DISPLACED  VISUAL  FIELDS. 
Journal  of  Experimental  Psychology.  38(6) : 762-782 ,  Dec  1948 


ABSTRACT:  To  determine  how  perception  of  the  upright  is  affected  by  position  of 
a  simple  luminous  visual  frame  (28  degrees  right,  28  degrees  left,  erect)  and 
body  position  (28  degrees  left,  erect),  53  adult  subjects  in  a  completely  darken¬ 
ed  room  adjusted  a  luminous  rod  (set  within  the  frame)  to  the  horizontal  and 
vertical  for  all  above  combinations.  In  supplementary  experiments  judgments  were 
made  for  :  1)  additional  frame  positions,  2)  frame  within  a  frame  situations, 

3)  rod  with  and  without  a  frame  situations.  All  results  are  discussed  in  terms 
of  amount  and  direction  of  errors  as  a  function  of  articulation  of  the  visual 
field. 
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Witkin,  H.  A.,  &  S.  E.  Asch  1948  STUDIES  IN  SPACE  ORIENTATION;  PERCEPTION  OF  THE 
UPRIGHT  IN  ABSENCE  OF  VISUAL  FIELD.  J.  Exper.  Psychol.  38:603-614,  Oct. 
1948. 
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Witkin,  H.A.  1949  PERCEPTION  OF  BODY  POSITION  AND  OF  THE  POSITION  OF  THE 
VISUAL  FIELD.  Psychological  Monographs.  63(7): 1-46 

ABSTRACTS:  To  Invesclgace  factors  involved  in  perception  of  body  and  visual  field 
position,  several  experiments  were  employed  a  tilting  room-tilting  chair  apparatus 
were  performed.  These  included:  1)  Judging  body  and  ruuiu  orientation  during 
changing  relations  between  body  and  field,  2)  adjusting  body  or  room  position 
to  true  upright,  3)  adjusting  body  position  to  upright  with  and  without  visual 
field,  4)  judging  body  and  room  position  and  adjusting  pointer  to  upright. 
Qualitative  differences  in  performance  including  Illness  brought  on  by  unstable 
visual  field  are  discussed.  Quantitar Ive  di^^3rencca  in  performance  are  discussed 
as  a  function  of  the  relative  importance  of  vasuai  and  postural  sensations. 


6,046 

Witkin,  H.  A.  1950  PERCEPTION  OF  THE  UPRIGHT  WHEN  THE  DIRECTION  OF  THE  FORCE 
ACTING  ON  THE  BODY  IS  CHANGED.  J.  exp.  Psychol.  40:93-106 
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Witkin,  H.A.  1950  FURTHER  STUDIES  OF  PERCEPTION  OF  THE  UPRIGHT 
WHEN  THE  DIRECTION  OF  THE  FORCE  ACTING  ON  THE  BODY  IS  CHANGED 
(Brooklyn  Coll.,  Brooklyn,  N.  Y.)  1950 
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Witkin,  H.  A.  1952  FURTHER  STUDIES  OF  PERCEPTION  J.  OF  THE  UPRIGHT 

WHEN  THE  DIRECTION  OF  THE  FOI CE  ACTING  ON  THE  BODY  IS  CHANGED  Exper 
Psychol.  43(l):9-20,  DLC  (BFl'j6,  v.43) 

ABSTRACT:  The  effect  of  rotation  upon  perception  of  the  position  of 
the  body  and  the  immediate  environment  was  measured  with  the  following 
apparatus:  a  small  fully  enclosed  room  moving  around  a  circular  track 
contained  a  chair  which  could  be  tilted  to  the  right  or  left.  The 
subject  was  asked  to  "straighten"  the  room  if  it  appeared  tilted  and, 
in  other  trials,  to  "straighten"  his  body.  The  latter  experiment 
was  carried  out  with  the  room  lighted  or  darkened  (i.  e.  with  or 
without  a  visual  field).  During  rotation  the  room  haT"to  be  tilted 
from  the  true  upright  toward  the  center  ot  rotation  to  be  perceived 
as  upright.  However,  the  magnitude  of  the  shift  of  the 
force  on  the  body  was  not  proportional  to  the  amount  by  which  the  room 


was  tilted.  The  anxiunt  of  body  shift  (usually  directed  toward  the 
center  of  rotation)  was  less  with  than  without  the  visual  field. 

Marked  individual  differences  were  observed.  Reliance  on  visual  or 
postural  standards  in  orientation  variation  with  different  subjects. 

The  Judging  of  body  position  on  the  degree  to  which  the  body  aligned 
with  the  displaced  furce  acting  upon  It.  Women  appeared  to  adhere  more 
closely  to  visual  standards  than  men. 


6,049 

Witkin,  H.  S.  1954  THE  SPACE -ORIENTATION  TESTS. 

In  Personality  Through  Perception  (New  York:  Harper  &  Brothers,  1954) 
Chapt .  3 


6,050  . 

Witt,  M.C.  4  R.F.  flray  May  1958  HiayiN  TOIZRAKCE  TO  HIGH  ACCFLFRATION 
STRESS.  (Lett.  Rept.  FED  ADC  AE  1411,  2  May  19^) 
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Witts,  L.  J.  1941  FLYING  PERSONNEL  RESEARCH  COMMITTEE  REMEDIES  FOR  SEA-SICKNESS 
AND  AIR-SICKNESS.  (RAF,  Institute  of  Aviation  Medicine,  Famborough) 

FPRC  Rept.  No.  318,  July  1941;  ATI -2 06  430 


CONCLUSION:  The  non-proprietary  remedies  for  sea-  and  air-sickness  with  most 
reputation  are  the  bellauonna  alkaloids,  amphetamine  (benzedrine)  and  cerebral 
sedatives  particularly  chlorbutol  (chloretone) .  (AUTHOR) 
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Witwer,  R.  G.  1943  AIR  SICIOIE^S. 
U.S.  Nav.  M.  Bull..  43:34-6 
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Wodak,  K.  War.  1956  ROTARY  AND  UOTCR  INDUCED  ILLUSIONS  CF  OPTIC  AND 
OTHER  SENSORY  IkPRESCIONS  DUE  TO  VESTIBULAR  REACTION. 

Pract.  Qtorhinolar.  Basel.  18(2). 
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Woellner,  R.C.  1957  THE  PERCEPTION  OF  VERTICAL  IN  THE  PRESENCE  OF 

INCREASED  ACCELERATIVE  FORCES.  (Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.)  Research  Project  No.  NM  17  01  11,  Report  no.  45 
October  31,  1957. 


ABSTRACT:  Nine  normal  subjects  were  tested  for  their  estimations  of  vertical 
and  body  axis  when  tilted  to  the  side  in  a  tilting  chair  and  when  exposed 
to  a  change  in  direction  and  magnitude  of  resultant  force  on  a  human 
centrifuge.  It  was  found  that  the  estimation  of  vertical  lay  close  to  the 
true  vertical  on  the  tilt  chair  and  close  to  the  angle  of  resultant  force  ^ 
on  the  centrifuge.  The  constant  error  inboth  cases  lay  toward  the  subject  s 
body  axis,  consistently  but  not  significantly,  and  was  slightly  greater 
under  Increased  resultant  force  on  the  centrifuge.  The  estimation  of  body 
axis  had  considerable  deviation  in  each  subject  and  also  varied  considerably 
from  subject  to  subject. 


6,055 

Wojtik  W.  1936  OBSERVATIONS  DU  MEDECIN  D 'AVIATION  CONCERNANT  LES  SAUTS  AVZC 
PARACHUTES  DANS  L'ECOLE  DE  PILOTAGE  (AVIATION  MEDICAL  OBSERVATIONS  CONCERNING 
THE  TUMBLING  WITH  PARACHUTES  IN  PILOT  TRAINING)  (poln. ,  franzosische  Zusammeo 
'  fassung)  Polski  Przegl.  Med.  Lotn.  5,  Nr  1,  20-33.  Ref.  J.  aviat.  Med.  7,  218 


6,056 

Woellner,  R.  C.,  &  A.  Graybiel  1958  REFLEX  OCULAR  TORSION  IN  HEALTHY  MALES. 
(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Pro j .  MR005 .13-6001 . 
1.47.,  30  July  1958 
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Woellner  R.  C.,  &  A.  Graybiel  1959  THE  LOSS  OF  COUNTER -ROLLING  OF  THE  EYES 
IN  THREE  PERSONS  PRESUMABLY  WITHOUT  FUNCTIONAL  OTOLITH  ORGANS .  (Naval 
School  of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Pro j  .  MR005 .13-6001 , 
- Rept.  No.  50;  AStiA  AD-235  887;  15  Dec.  1959 

ABSTRACT:  In  three  subjects  with  bilateral  defects  of  the  inner  ear,  ocular 

torsion  was  determined  using  a  iMthod  of  subconjunctival  sutures  in  an  effort 


1,783 


to  deternine  iihether  counter-rolling  occurred  in  these  persons  when  they  were 
tilted  or  when  exposed  to  a  change  in  direction  of  centripetal  force  on  a  human 
centrifuge.  No  regular  dependence  was  found  between  counter-rolling  and  gravita¬ 
tional  or  inertial  force  in  the  three  subjects.  The  findings  suggest  that 
counter-rolling  is  a  response  to  stimulation  of  the  otolith  organa  but  do  not 
eliminate  the  possibility  of  other  causes.  (AUTHOR) 


6,058 

Hoellner,  R.  C.,  &  A.  G. aybiei  1959  COUNTERROLLING  OF  THE  EYES  AND  ITS  DEPEN¬ 
DENCE  ON  THE  MAGNITUDE  OF  GRAVITATIONAL  OR  INERTIAL  FORCE  ACTING  LATERALLY 
ON  THE  BODY.  J.  Appl.  Physiol.  14(4):632-634,  Jul  1959 

ABSTRACT:  Counterrolling  of  the  eyes  was  measured  in  five  healthy  persons  when 
inclined  on  a  tilt-chair  and  when  exposed  to  a  change  in  direction  of  force  on  a 
human  centrifuge.  For  equivalent  changes  in  direction  of  force  incident  to  the 
subject,  the  magnitude  of  the  force  was  greater  on  the  centrifuge.  When  the' 
amount  of  roll  was  plotted  as  a  function  of  the  incident  angle  of  force,  diver¬ 
gent  curves  were  obtained  for  tilt-chair  and  centrifuge  data.  When  the  amount 
of  roll  was  plotted  as  a  function  of  magnitude  of  laterally-acting  force  as  the 
independent  variable,  a  single  curve  resulted  indicating  a  straight  line  relation 
within  the  range  of  1  G.  These  findings  not  only  constitute  definite  proof  that 
the  counterrolling  reflex  can  be  released  by  gravitational  (and  inertial)  force, 
but  also  are  consistent  with  the  current  theory  of  the  functioning  of  the  otolith 
organs.  (AUTHORS) 
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Wolbers,  H,  L.  1961  RECENT  DEVELOPhCNTS  IN  BIO-MEDICAL  INSTRUMENTATION. 

ARS  J.  31(10): 1422-1428.  Oct  1961. 

ABSTRACT:  New  techniques  of  sens ,ng  and  analyzing  physilogical  changes  in 
human  Ss  were  considered.  Bioelectronic  recording  techniques  that  were 
developed  to  record  physiological  and  psychological  changes  with  stress  as 
supplementary  to  work  output  changes  were  described.  "Minisensors”  combining 
the  sensing  device,  signal  amplification  stages,  and  an  FM  transmitter  were 
developed  and  used  to  transmit  physiological  changes  over  a  distance  of  50 
ft.  or  more.  The  possible  uses  of  the  system  in  other  situations  were  discuss¬ 
ed.  Improvements  possible  in  the  data  analytic  methods  werj  Illustrated  by 
applying  the  techniques  used  in  detecting  and  classifying  sonar  returns  to 
EKG  recordings.  (Tufts) 


ttolf,  Robert  A.,  B.  J.  Campbell,  M.  1.  Macht;  M.  A.  Kraft;  and  J.  W. 

Garrett  1961  THE  INJURY-PRODUCING  AUTOMOBILE  ACCIDENT:  A  primer 
of  facts  and  figures. 

(Automotive  Crash  Injury  Research  of  Cornell  University)  August  1961 

ABSTRACT:  Since  1953  Automotive  Crash  Injury  Research  (ACIR)  of  Cornell  Unlversltpy 
has  collected,  processed,  and  analyzed  approximately  25,000  case  reports  on 
automobiles  Involved  In  Injury-producing  accidents,  and  17,000  case  reports  on 
automobiles  Involved  In  property  damage  accidents. 

The  charts  In  this  primer  are  based  on  data  collected  through  random  or 
administrative  sampling  plans  designed  to  provide  representative  Injury-producing 
accident  data  from  a  number  of  states.  Although  certain  "special"  study  samples 
were  also  collected  --  property  damage,  recent  model  cars,  seat  belt  cases,  etc. 

--  thede  have  been  excluded  from  this  presentation  In  order  to  provide  a  cohesive 
accident  picture.  Tabulations  are  therefore  based  on  a  total  of  11,892  cars 
Involved  In  rural  Injury-producing  accidents:  1,807  collected  during  the  period 
1953  to  1955,  and  10,085  collected  from  1956  to  1959.  It  Is  planned  that 
other  time  periods  will  also  be  presented  In  the  future. 


6,061 

Wolf,  Robert  1961  AUTOMOBILE  CRASH  INJURY  RESEARCH  -  CORNELL  UNIVERSITY 
(Paper,  Symposium  On  Impact  Acceleration  Stress,  Brooks  Air  Force  Base,  San 
Antonio,  Texas,  November  27-29,  1961) 


6,062 

Wolf  R.A;  1962  CAUSES  OF  IMPACT  INJURY  IN  AUTOMOBILE  ACCIDENTS 
(In; ’  Impact  Acceleration  Stress:  Proceedings  of  a  Symposium  With  a  Comprehcnslye 
Chronological  Bibliography,  National  Academy  of  Sciences,  National  Research 
Council,  P-iblication  No.  977,  pp.  45-60) 

ABSTRACT:  The  Automotive  Crash  Injury  Research  project  (ACIR)  of  Cornell 
University  has  collected  and  analyzed  a  sufficiently  large  number  of  automobile 
accidents  to  allow  ranking  some  of  the  major  causes  of  injury  attributable  to 
interior  configuration  of  the  American  automobile.  This  paper  deals  with  ranking 
ten  of  the  maior  identifiable  "causes"of  injury  to  passengers  (physical  features 
of  automobile  interiors)  according  to  the  magnitude  of  their  injury  producing 
effects.  Special  emphasis  is  directed  to  the  differences  in  ranked  pattern  of 
the  "causes"  as  they  vary  with  direction  of  external  impact  on  he  injury- 
produclng  car;  the  principle  directions  being  cons Iderej  are  ^OTOard,  8lje,^^^^^^^ 
and  rollover. 
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Wood,  E.H.,  C.F.  Code,  6>  E.J.  Baldea  1943  THE  PROTECTION  AFFORDED  THE 
HUMAN  BY  HYDROSTATIC  AS  COMPARED  TO  PNEUMATIC  ANTI-C  DEVICES. 

(National  Research  Council,  Coiranittee  on  Aviation  Medicine)  CAM  #  207, 
12  Nov.  1943.  ASTIA  AD  212  870 


ABSTRACT:  Nine  hundred  centrifuge  runs  were  made  on  12  subjects  to  compare  the 
"g"  protection  afforded  by: 


s. 

b. 

c. 

d. 

e. 

f. 


Immersion  in  water  to  xiphoid  process 

FFS  containing  4.7  liters  water . 

FFS  fully  inflated  with  water . . 

Water  immersion  to  3rd  rib  at  sternum 

Pneumatic  gradient  pressure  suit . 

Arterial  occlusion  suit . 


0.9 

0.9 

1.5 

1.7 

1.9 

2.9 


M 

It 

M 

It 


ft 

tl 


Arterial  occlusion  (Clark-Wood)  suit  has  4  pneumatic  cuffs,  one  on  each 
^tremity  close  to  the  body  and  an  abdominal  bladder,  which  are  inflated  by 
"g"  -activated  valves.  All  blood  vessels  are  occluded  by  it. 

Conclusion  of  paper:  Pneumatic  pressure  devices  are  definitely  superior  to 
hydraulic  ones  in  affording  "g"  protection. 
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Wood,  E.  H.,  C.  F.  Code,  &  E.  J.  Baldes  1943  PROTECTION  AGaINST  THE  EFFECTS 
OF  ACCELERATION  AFFORDED  THE  HUMAN  BY  ASSUMPTION  OF  THE  PRONE  POSITION. 

C.  A.  M.  Rept .  No.  158,  10  July  1943 

ABSTRACT:  Thirty  centrifuge  runs  were  made  by  3  trained  subjects.  Vision  dimmed 
at  3  "g"  and  blackout  occurred  at  4  to  5  "g"  when  subjects  were  sitting  upright. 
In  prone  position  vision  was  unaffected  by  9  "g”  for  10  seconds. 
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Wood,  E.  H.,  E.  J.  Baldes  and  C.  F.  Code  1944  CHANGES  IN  THE  EXTERNAL 
APPEARANCE  OF  THE  HUMAN  BEING  DURING  POSITIVE  ACCELERATKMJ . 

(Mayo  Clinic)  CAM  No.  391,  18  October  1944 
See  Also  Air  Surgeon's  Bull  2:117,  April  1945. 


ABSTRACT:  Special  equipment  used  for  Che  testing  of  a  human  subject 
while  undergoing  different  ranges  of  acceleration. 
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Wood,  E.H..  E.H.  Lambert,  &  R.E.  Scrum  19A4  SYSTOLIC  BLOOD  PRESSURE  IN  MAN 
DURING  EXPOSURE  TO  HIGH  ACCELERATIONS  OF  THE  CENTRIFUGE 
Rational  Research  Council,  Division  of  Medical  Sciences,  Comnittee  on  Aviation 
Medicine.  Report  No.  CAM  338.  Augupt  4,  1944 

ABSTRACT:  (a)  An  instrument  has  been  developed  which  records  systolic  pressure 
in  humans  using  finger  opacity  pulse  as  an  indicator.  It  has  been  used  on  three 
subjects  in  over  100  centrifuge  runs  in  which  the  forearm  was  supported  at  brain 
level. 

(b)  In  control  runs  for  15  seconds  at  maximum  g  with  subjects  unprotected,  the 
mximuffl  decrease  in  systolic  pressure  averaged  28  mm  Hg  per  g  above  1  g  and 
otcurred  within  the  first  7  seconds  after  exposure. 

(c)  In  centrifuge  runs  which  did  not  produce  unconsciousness,  systolic  pressure 
rose  during  exposure,  the  maximum  recovery  taking  place  12  seconds  after  the  onset 
of  g.  The  average  recovery  was  35  mm  Hg  above  the  lowest  blood  pressure  level. 

(d)  Blood  pressure  varied  inversely  as  the  maximum  g  attained.  Clear  vision 
persisted  to  56  mm  Hg;  peripheral  lights  were  lost  at  39  mm  Hg,  and  blackout 
occurred  at  19  mm  Hg. 

(e)  Blood  pressure  varied  directly  with  ear  opacity,  (although  ear  opacity  changes 
lagged  behind  blood  pressure)  and  Inversely  as  the  changes  in  the  heart  rate. 
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Wood,  E.H. ,  E.H.  Lambert,  C.F.  Code,  &  E.J.  Baldes  1944  FACTORS  INVOLVED 
IN  THE  .T«)T*:CI10K  AFFORDED  BY  PNEUMATIC  ANTI -BLACKOUT  SUITS. 

(Mayo  Clinic)  CAM  No.  351,  24  Aug.  1944. 


ABSTRACT:  Field  tests  show  that  a  suit  giving  1.5  "g"  protection  on  the 
centrifuge  gives  ample  protection  in  aircraft. 

(a)  Three  types  of  experiments  were  carried  out  on  FFS,  GPS,  and  AOS. 

Variation  in  blackout  threshold  was  determined. 

(1)  With  leg  and  abdominal  bladders  inflated  to  the  same  pressure. 

(2)  With  abdominal  bladder  pressure  only  varied,  with  and  without 
constant  pressurization  of  leg  bladders. 

(3)  With  leg  bladder  pressure. only  varied,  with  and  without  constant 
pressurization  of  abdominal  bladders. 

(b)  In  general,  as  pressure  increases,  suit  protection  increases.  The 
most  important  factor  affecting  the  amount  of  protection  afforded  by 
the  suit  is  the  amount  of  pressure  applied  to  the  abdomen  and  trunk. 

(c)  Pressurizing  leg  bladders  alone  gives  very  little  protection. 
(Average  0.2  "g") .  However,  pressurizing  abdominal  bladder  alone 
gives  50  percent  less  protection  than  is  afforded  by  abdominal  plus 
les  bladders. 
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(d)  High  pressures  in. suit,  which  uniformly  give  greatest  protection,  may 
also  cause  considerable  discomfort.  The  most  important  factor  is 
abdominal  pressure.  Hence  the  optimum  suit  pressure  is  the  highest 
abdominal  pressure  the  subject  can  stand  comfortably.  This  varies 
with  subject,  type,  and  fit  of  suit.  In  general,  the  larger  and  more 
efficient  the  abdominal  and  trunk  bladders,  the  lower  is  the  optimum 
pressure. 

(e)  Arm  bladders  are  not  necessary.  When  used  alone  they  offer  no 
protection  at  all  although  when  used  with  a  complete  suit  they  increase 
protection  0.6  "g". 

(f)  Recommended  pressures  for  suits  are  as  follows: 

. .  1/2  to  1  Ib/g 

GfS  and  Mark  V  AOS . . .  1  to  2  Ib/g 
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wood,  E.  H.,  E.  F.Code  &  E.  J.  Baldes  1945  THE  SEQUENCE  OF  PHYSIOLOGIC  EVENTS 
IN  MAN  DURING  EXPOSURE  TO  POSITIVE  ACCELERATION. 

Fed.  Proc.  4(1):14-15. 

ABSTRACT:  There  is  a  definite  sequence  to  the  physiologic  events  that  occur 
in  the  comfortably  seated  human  being  during  exposure  to  positive  acceleration. 
This  sequence  is  divided  into  two  distinct  periods:  the  period  of  progressive 
failure  and  the  period  of  compensation. 

During  the  period  of  progressive  failure,  the  pulse  rate  progressively  increases, 
the  amount  of  blood  in  the  ear  is  progressively  reduced,  the  pulse  in  the  ear 
may  be  gradually  reduced  or  abruptly  lost,  the  blood  pressure  at  the  level  of 
the  base  of  the  brain  declines  and  reductions  of  vision  and  consciousness,  if 
they  occur,  become  evident.  As  accelerations  of  greater  intensity  are  experi¬ 
enced,  the  extent  of  these  changes  is  increased. 

The  period  of  progressive  failure  is  usually  terminated  by  compensatory  reactions, 
which  become  effective  about  six  to  eleven  seconds  after  the  onset  of  accelera¬ 
tion. 

During  the  period  of  compensation,  the  blood  pressure  rises,  the  ear  pulse  may 
return  or  increase,  the  amount  of  blood  in  the  ear  increases,  the  pulse  rate 
increase  is  checked  and  the  pulse  may  slow  and,  if  these  compensatory  changes  are 
sufficiently  effective  recovery  from  symptoms  (both  loss  of  vision  and  con¬ 
sciousness)  will  occur. 

This  consistent  pattern  has  been  observed  in  a  total  of  more  than  250  subjects. 
Measurement  of  the  magnitude  of  the  changes  has  allowed  the  development  of  an 
accurate  quantitative  assay  procedure  for  the  determination  of  man's  g  tolerance 
and  for  the  measurement  of  the  efficacy  of  any  device  designed  to  prevent  or 
offset  these  physiologic  changes. 
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Hood,  E.H.,  D.M.  Clark  and  E  H.  Lambert  1945  AN  ANALYSIS  OF  FACTORS 
INVOLVED  IN  THE  PROTECTION  AFFORDED  MAN  BY  PNEUMATIC  ANTI -BLACKOUT 
SUITS.  Fed.  Proc.  4:79 

ABSTRACT:  Establishment  of  the  sequence  of  physiologic  events  that  occur  in 
man  during  positive  acceleration  has  allowed  a  quantitative  and  orderly  approach 
to  the  problem  of  protecting  the  aircraft  pilot  against  blackout.  The  problem 
becomes:  How  may  this  physiologic  sequence  be  altered  so  that  the  period  of 
progressive  failure  is  reduced  or  eliminated?  Inflatable  bladder  system  suits 
have  proved  a  convenient  and  effective  means  of  accomplishing  this  in  man.  By 
the  use  of  suits  that  allowed  application  of  pressure  to  the  legs,  thighs, 
abdomen  and  arms  separately  and  in  combination,  a  quantitative  analysis  of  the 
factors  involved  in  the  protection  afforded  by  such  suits  has  been  made. 

In  general,  as  the  pressure  within  the  suits  was  raised,  the  protection  afforded 
increased.  The  most  important  single  factor  in  the  amount  of  protection 
obtained  was  the  amount  of  pressure  applied  to  the  abdomen  and  trunk.  In 
general,  raising  this  pressure  increased  the  protection  afforded. 

Application  of  pressure  to  the  lower  extremities  alone  afforded  a  barely  per¬ 
ceptible  amount  of  protection  (average  of  0.2g).  Presspre  to  the  lower  ex¬ 
tremities',  while  providing  little  protection  alone,’  was  found  to  increase  by 
a  factor  of  (approximately)  two  the  protection  afforded  by  application  of 
pressure  to  the  abdomen. 

The  findings  revealed  the  simplicity  of  the  essential  requirements  for  a  simple, 
effective  anti-blackout  suit.  They  led  to  the  development  and  use  of  a  simple, 
uniformly  pressurized  bladder  system,  which  may  be  built  into  any  type  of 
garment— be  it  underwear,  trousers,  coveralls,  cutaway  and  so  forth. 
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Wood,  E.H.  &  E.H.  Lambert  1945  FACTORS  INFLUENCING  TOE  EFFICACY  OF 
ANTI-G  EQUIPMENT  AT  PRESENT  IN  USE.  (National  Research  Council, 
Division  of  Medical  Sciences)  Report  No.  442  CARl  P  &  S  4.63. 


ABSTRACT:  This  report  reviews  the  different  models  of  anti-blackout  suits 
which  have  been  developed  and  considers  the  major  changes  made  during  the 
process  of  development. 
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Wood, 


MOTION  PICTURE 

E.  H.  &  G.  A.  Hallenbeck  1945  VOLUNTARY  (SELF  PROTECTIVE)  MANEUVERS 
WHICH  CAN  BE  USED  TO  INCREASE  MAN'S  TOLERANCE  TO  POSITIVE  ACCELERATION, 
Fed.  Proc.  4(1);  78-79. 


ABSTRACT:  SysColi>-  blood  pressure  is  a  most  important  factor  in  determining 
man's  tolerance  to  sudden  exposure  to  high  positive  accelerations  in  the  sitting 
position.  Exposure  to  S  grams  for  a  duration  greater  than  the  symptom  latent 
period  of  the  retina  or  cerebrum  to  acute  Ischemic  anoxia  (2-10  seconds) 
usually  porduces  blackout  or  unconsciousness.  At  this  acceleration  due  to  the 
height  of  the  brain  above  the  heart  a  systolic  pressure  of  120  mm.  of  mercury  at 
heart  leve'  affords  a  systolic  pressure  of  only  5  mm.  of  mercury  at  brain  level 
and  symptoms  therefore  result. 


It  has  been  found  that  voluntary  maneuvers  producing  a  temporary  hypertension 
and  aiding  venous  return  will  enable  many  individuals  to  m  intain  vision  at 
9  g.  These  maneuvers  utilize  either  the  pressor  effect  attained  by  coordinating 
muscular  straining  with  a  type  of  forced  respiration  or  self-induced  pressor 
rdflexes  such  as  occur  immediately  after  a  Valsalva  maneuver  of  ten  seconds' 
duration.  Blackout  prevention  of  8  grams  by  one  such  maneuver  (M-1)  is  illus¬ 
trated.  .  This  maneuver  is  described  to  pilots  as  follows:  "Just  before  the  g 
comes  on  with  all  your  strength  pull  your  chin  in  and  your  shoulders  up.'  Sim¬ 
ultaneously  push  your  belly  against  a  tightly  drawn  safety  belt  as  if  straining 
at  stool.  As  you  do  this,  yell  the  word  "Hey"  as  continuously  as  possible.  Use 
up  nearly  all  your  breath  on  each  "Hey",  then  grab  a  very  fast  breach  and 


immediately  start  yelling  again.  Keep  this  u 


p  as  long  as  you  hold  Che  g." 


6,072 

Wood,  E,  H..,  E.  H.  Lambert,  E.  J.  Baldes,  F.  Code  1946  EFFECTS  OF  ACCEL¬ 

ERATION  IN  RELATION  TO  AVIATION.  Federation  Proceedings  3(5): 327-344 


.BSTRACT:  Although  this  report  is 
ictually  the  discussion  is  chiefly 
Anti-blackout  suits,  especial' 
re  not  the  answer  to  the  problem  o 
ince  in  any  given  turn  centrifugal 
elocity,  it  can  be  predicted  that, 
resent  anti-blackout  suits  soon  wi 
rere  used.  Addit'o*  al  physiologic 
lethods  can  be  developed  which  will 
if  the  new  aircraft. 


entitled,  in  part,  "Effects  of  acceleration," 
concerned  with  the  effects  of  force  on  man. 
y  simplified  suits  •  sed  by  our  air  forces, 
f  prevention  of  blackout  among  aviators, 
force  is  proportioi,ai  to  the  square  of  the 
with  the  advent  of  super-speed  planes,  the 
11  be  as  obsolete  as  the  planes  in  which  they 
investigations  will  be  necessary  before 
enable  pilots  ot  utilize  th«  full  potentialities 
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MOTION  PICTURE 


Mood,  E.  H.,  &  G.  A.  Hallenbeck  1946  VOLUNTARY  (SELF-PROTECTIVE)  MANEUVERS 

WHICH  CAN  BE  USED  TO  INCREASE  MAN'S  TOLERANCE  TO  POSITIVE  ACCELERATION. 

(Acceleration  Lab.,  Mayo  Aero  Medical  Unit,  Rochester,  Minn.) 

ABSTRACT:  Systolic  blood  pressure  Is  a  tnost  Important  factor  In  determining  man's 
tolerance  to  sudden  exposure  to  high  positive  accelerations  In  the  sitting  position. 
Exposure  to  5  g  for  a  duration  greater  than  the  symptom  latent  period  of  the 
retina  or  cerebrum  to  acute  Ischemic  anoxia  (3-10  seconds)  usually  produces  black¬ 
out  or  unconsciousness.  At  this  acceleration  due  to  the  height  of  the  bi^ain  above 
the  heart  a  systolic  pressure  of  120  mm.  of  mercury  at  heart  level  affords  a 
systolic  pressure  of  only  5  mm.  of  mercury  at  brain  level  and  symptoms  therefore 
result. 

It  has  been  found  that  voluntary  maneuvers  producing  a  temporary  hypertension  and 
aiding  venous  return  will  enable  many  Individuals  to  maintain  vision  at  9  g.  These 
maneuvers  utilize  either  the  pressor  effect  attained  by  coordinating  muscular 
straining  with  a  type  of  forced  respiration  or  self-induced  pressor  reflexes  such 
as  occur  immediately  after^a  Valsalva  maneuver  of  ten  seconds.'  duration.  Blackout 
prevention  to  8  g  by  one  su^'nar.cuver  (M-1)  Is  illustrated.  This  maneuver  Is 
described  to  pilots  as  follows:  "Just  before  the  g  comes  on  with  all  your  strength 
pull  your  chin  In  and  your  shoulders  up.  Simultaneously  push  your  belly  against 
a  tightly  drawn  safety  belt  as  If  straining  at  stool.  As  you  do  this,  yell  the 
word  "Hey"  as  continuously  as  possible.  Use  up  nearly  all  your  breath  on  each  "Hey" 
then  take  a  breath  as  quickly  as  possible  and  Immediately  start  yelling  again.  Keep 
this  up  as  long  as  you  hold  the  g."  (Federal  Proceedings  5(1): 115,  1946) 
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Wood,  E.H.  ,  &  E.H.  Lambert  1946  THE  EFFECT  OF  ANTI-BLACKOUT  SUITS  ON 
BLOOD  PRESSURE  CHANGES  PRODUCED  ON  THE  HUMAN  CENTRIFUGE. 

(Acceleration  Lab.,  Mayo  Aero  Medical  Unit,  Rochester,  Minn.) 


ABSTRACT:  Direct  arterial  pressure  (radial  artery)  was  recorded  in  thirteen 
men  during  exposure  to  positive  acceleration  with  and  without . ant 1-blackdut 
suit  protection.  The  pr  cedures  used  are  described  In  another  abstract  (see 
Lambert  and  Wood) . 

At  the  level  of  the  eyes  the  decrease  in  blood  pressure  per  g  increase  in 
acceleration  averaged  32  mm.  Hg.  systolic  and  19  mm.  Hg.  diastolic  without 
the  suit  and  20  and  14  mm.  Hg.  respectively  with  the  suit.  At  heart  level 
with  onset  of  acceleration,  Che  pressures  decreased  on  Che  average  without 
the  suit  3.0  mm.  Hg.  systolic  and  0.0  mm.  Hg.  diastolic  per  delta  g,  while  with 
Che  suit  these  pressures  increased  5.0  mm.  Hg.  per  delta  g. 

The  anti-blackout  suit  Increased  g  tolerance  by  1.4  g,  1.5  g,  1.7  g  and  1.7  g 
as  determined  by  visual  symptoms,  blood  content  of  Che  ear,  ear  pulse  and  blood 
pressure  at  eye  level,  respectively.  The  protection  afforded  blood  pressure 
was  significantly  greater  than  that  afforded  vision  (P  0.001).  This  was 
associated  with  a  tendency  for  visual  symptoms  to  occur  at  higher  levels  of 
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blood  pressure  with  the  suit  than  without  it. 

Inflation  of  anti-blackout  suits  produces  an  Increase  In  blood  pressure  at 
heart  level  which  is  most  marked  during  exposure  to  positive  acceleration. 
This  effect  Is  responsible  for  the  Increased  g  tolerance  produced. 

Federal  Proceedings  5(1):  116,  1%6) 
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Wood,  E.  H.,  E.  H.  Lambert,  &  C.  F.  Code  1947  DO  PERMANENT  EFFECTS  RESULT 
FROM  REPEATED  BLACKOUTS  CAUSED  BY  POSITIVE  ACCELERATION?  J.  Avia.  Med. 
18(5):471-482,  Oct.  1947 


ABSTRACT:  The  purpose  of  this  project  was  to  determine  If  the  average  pilot  would 
develop  residual  or  permanent  effects  as  a  result  of  blackouts  or  episodes  of 
unconsciousness  experienced  in  flight. 


Data  collected  on  four  of  the  members  of  the  personnel  of  the  Mayo 
centrifuge  laboratories  who  have  undergone  the  greatest  number  of  exposures 
to  acceleration.  The  majority  of  these  exposures  were  experienced  on  the  Mayo 
centrifuge.  This  group  of  subjects  also  experienced  a  relatively  large 
number  of  exposures  to  high  accelerations  in  a  specially  Instrumented  Douglas 
Dauntless  Dlvebomber.  It  was  concluded  that  the  average  pilot  has  little  to 
fear  in  regard  to  the  development  of  residual  or  permanent  effects  as  a 
result  of  the  blackouts  or  episodes  of  unconsciousness  he  may  experience  in 
flight.  The  greatest  danger  to  the  flyer  is  reduction  in,  or  loss  of  control 
of,  his  aircraft  at  the  tiioe  of  loss  of  vision  or  consciousness. 
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Wood,  S.H.,  C.F.  Code  E.J.  Baldes  1947  THE  .OEfSIOLOGICAL  BASIS  OF 
VOLUNTARY  (SELF-PROTECTIVE)  UANEUVEKS  CAPABLE  OF  INCREASING  LIAN'S 
TOLERANCE  TO  POSITIVE  ACCELERATION.  (Proceedinrs  of  the  17th  Inter¬ 
national  PJysiological  Conf^ress,  Oxford,  1947*  pp.  2«) 
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Wood,  E.H.  1947  USE  OF  THE  VALSALVA  MANEUVER  TO  INCREASE  MAN'S 
TOLERANCE  TO  POSITIVE  ACCELERATION.  Fed.  Proc.  6:229 
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Wood.  E.  H.  1950  SPECIAL  INSTRUMENTATION  PROBLEMS  ENCOUNTERED 
IN  PHYSIOLOGICAL  RESEARCH  CONCERNING  THE  HEART  AND  CIRCU¬ 
LATION  IN  MAN.  Science,  n.  ■.  112:707. 
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Vood,  E.H.  &  E.H.  Lambert  1952  SOME  FACTORS  WHICH  INFLUENCE  THE  PROTECTION 
AFFORDED  BY  PNEUMATIC  ANTI-G  SUITS. 

Aviation  ried.  23:218-228 

ABSTRACT:  Various  factors  which  affect  the  protection  against  nosit<va 
acceleration  afforded  by  pneumatic  anti-blackout  suits,  were  studied  on  the 
human  centrifuge,  inflation  of  the  suit  at  1  g  produced  a  rapid  increase  in' 
arterial  blood  pressure,  which  was  followed  by  a  slowing  of  the  heart  rate 
(carotid  sinus  and  arotlc  depressor  reflexes).  This  slowing  could  be  prevented 
by  administration  of  tetraethylammonium  chloride.  The  effects  of  inflaction  of 
the  component  parts  of  the  anti-blackout  suit  were  compared  with  those  of  the 
whole  suit:  protection  afforded  by  the  leg  bladders  along  was  0.2.  g;  by  the 
abdominal  bladder  alone,  0.6  g;  and  by  both  combined,  1.2  g.  -Straining  or 
pulling  on  a  stick  with  19  lb.  of  force  per  g  afforded  a  protection  of  0.7  g 
which  was  added  to  that  of  the  pressure  suit.  Perfprmlng  the  Valsalva  maneuver 
(voluntary  maintenance  of  Intrathoraclc  pressure)  Increased  acceleration 
tolerance  when  a  pressure  suit  was  worn,  but  decreased  It  when  it  was  done 
without  a  suit.  The  M-1  maneuver  (a  series  of  brief  Valsalva  maneuvers)  alone 
afforded  a  protection  of  0.4  to  5.2  g;  when  combined  with  the  wearing  of  a 
pressurt  suit,  the  effect  was  less  than  the  sun  of  the  individual  protective 
effects.  Pressure  breathing  as  well  as  a  crouching  position  enhanced  the 
protection  afforded  by  the  suit. 
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Wood,  E.H.  1960  COMPENSATORY  REACTIONS  OF  THE  CARDIOVASCULAR  SYSTEM  TO 
ACCELERATION  STRESS 

(Mayo  A'jro  Medical  Unit,  Rochester,  Minn.)  Contract  AF  33(616) -5938;  Project 
7220(805);  WADD,  MD 


ABSTRACT:  The  aim  of  this  research  is  the  continuous  measurement  by  dye 
dllutioi  method,  or  methods  to  be  developed,  of  cardiac  output  in  man  exposed 
to  acceleration  stress  acting  In  'various  vectors  in  relation  to  the  long  axis 
of  the  >ody.  Work  will  Include  studies  of  the  relationship  between  the  blood 
pressure  at  head  level  and  the  changes  In  blood  control  of  the  ear  produced 
by  headward  acceleration. 
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wood,  E*rl  H.,  Evan  F.  Lindberg  et  al.  1960  MAN'S  CARDIOVASCULAR  RESPONSE  TO 
HEADWARD  ACCELERATION  WHILE  IMMERSED  IN  WATER 
Paper:  3 lac  Annual  Meeting  of  the  Aerospace  MedlcalAsaoclation,  Americana  Hotel, 
Bal  Harbour,  Miami  Beach,  Fla.,  May  9*11,  1960 

ABSTRACT:  Variatiuua  in  ear  opacity,  ear  opacity  pulse,  heart  rate,  respiration 
and  reaction  times  to  auditory  and  visual  acimuli  were  recorded  continuously  in 
a  aeries  of  15  subjects  during  15-second  exposures  to  acceleration  while  seated 
'  in  a  steel  tub  mounted  in  the  cockpit  of  the  Mayo  centrifuge.  The  level  of 
acceleration  was  increased  by  increments  of  0.5  to  1.0  G  until  complete  loss  of 
vision  (blackout)  was  produced  when  the  tub  was  empty  (control)  and  when  filled 
with  water  to  the  level  of  the  xyphoid  and  also  to  the  third  rib  at  the  sternum. 

A  total  of  200  centrifuge  exposures  to  accelerations  ranging  from  2.0  to  9.0  G  was 
carried  out.  It  is  believed  that  at  head  level  a  higher  .'blood  pressure  is 
required  to  maintain  vision  during  innersion  In  water  than  when  no  exte^tal 
pressure  is  applied  to  the  lower  part  of  the  body;  and  that  the  protection  afforded 
to  blood  pressure  at  heod  level  and  to  maintenance  of  consciousness:; is  greater 
than  the  protection  afforded  to  vision. 
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Wood,  E.  H,  et.  al.  1961  EFFECT  OF  HEADWARD  AND  FORWARD  ACCELERA¬ 
TIONS  ON  THE  CARDIOVASCULAR  SYSTEM 

(USAF  Biomedical  Ub.,  Wright-Patterson  AFB,  Ohio)  (AF  33(616)5938, 
Proj.  7220,  Task  71742)  WADD  tR  60  634,  Jan.  1961. 


ABSTRACT?  To  measure  cardiac  output  and  related  physiological  variables  in 
human  Ss  exposed  to  acceleration  stress  in  various  body  orientations,  seven 
Ss  were  studied  under  three  conditions:  1)  headward  (positive)  acceleration 
of  one-min.  duration,  2)  of  ten-mln.  duration,  and  3)  forward  (transverse) 
acceleration  for  ten-min.  duration.  In  all  cases  the  Ss  were  in  a  seated 
position  on  a  human  centrifuge.  The  indicator-dilution  technique  with 
sudden  single  injections  of  dye  into  the  right  strlum  and  continuous  recording 
of  the  resulting  curves  from  arterial  blood  was  used  to  evaluate  changes 
caused  by  acceleration.  (Tufts) 
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Wood,  E.H. ,  P.F.  Scholander  &  S.L.  Allen  PILOT  G-TOLERANCE  AND 

ACCELERATION-TIME  CURVES  IN  FiaiTER  AIRCRAFT 
A  CAM  Report  in  preparation 
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Wood,  Earl  H.,  Wllliaii  ?.  Sutterer,  Hiram  W.  Marshall,  Evan  F.  Lindberg  & 

Robert  N.  Headley  1961  EFFECT  OF  HEACWARD  AND  FORWARD  ACCELERATIONS  ON 
THE  CARDIOVASCULAR  SYSTEM 

(The  Mayo  Foundation,  Mayo  Clinic,  Rochester,  Minnesota) 

(Wright  Air  Development  Division,  Aerospace  Medical  Laboratory,  Wright*Patterson 
Air  Force  Base,  Ohio)  ProJ.  7220;  Task  71742;  Contract  AP33(6 160-5938) 

UADD  Technical  Report  60-634  ASTIA  AD  255298 

ABSTRACT;  The  purpose  of  this  research  was  to  measure  cardiac  output  and 
related  physiological  variables  in  human  subjects  exposed  to  acceleration 
stress  in  various  body  orientations.  Results  of  these  experiments  indicate 
that  an  average  decrease  in  cardiac  output  of  22X  of  control  values  occurs 
in. subjects  exposed  to  headward  accelerations  of  4  g.  No  systematic  change 
in  cardiac  output  could  be  demonstrated  when  these  same  subjects  were  exposed 
to  forward  accelerations  of  up  to  5  g.  As  the  duration  of  these  exposures 
to  acceleration  were  increased  to  10  minutes,  no  further  alterations  in  output 
were  demonstrable. 

Exposure  to  headward  acceleration  caused  decreases  in  right  atrial  and 
esophageal  (intrathoracic)  pressure  and  in  the  oxygen  saturation  of  arterial 
blood  which  were  proportional  to  the  magnitude  of  the  acceleration.  Forward 
acceleration,  however,  caused  relatively  large  increases  in  right  atrial  and 
esophageal  pressure  but  a  decrease  in  arterial  oxygen  saturation.  The  decrease 
in  arterial  oxygen  saturation  %»as  prevented  by  breathing  99.6%  oxygen. 
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Wood,  E.  H.,  A.  C.  Nolan,  &  D.  E.  Donald  1963  EFFECT  OF  FORWARD  ACCELERATION 

ON  CIRCTLATORY,  PLEURAL  AND  RELATED  PRESSURES.  (Paper,  34th  Annual  Meeting 
of  the  Aerospace  Medical  Association,  Stat ler-Hilton  Hotel,  Los  Angeles, 
Calif.,  April  29  -  May  2,  1963) 

ABSTRACT:  Pleural  pressures  were  recorded  simultaneously  from  the  ventral  and 
dorsal  regions  of  the  thorax  using  fluid-filled  catheters  inserted  through  the 
chest  wall  via  No.  17  needles  using  an  air-tight  tpchnic.  Pressures  were 
referenced  to  the  catheter  tip  levels  determined  by  A-P  and  lateral  roentgenograms 
taken  prior  to  and  after  a  series  of  1  to  3  minute  exposures  of  8  anesthetized 
dogs  to  accelerations  of  2,  4  and  6  G  in  the  supine  horizontal  and  15  head-up 
and  head -down  positions. 

The  negativity  of  intrapleural  pressure  in  the  ventral  thorax  was  uniformly 
increased  during  exposures  while  intrapleural  pressure  in  the  dorsal  thorax 
became  positive.  These  changes  are  believed  to  result  from  the  increase  in 
weight  of  the  lungs  and  other  intrathoracic  elements  during  acceleration  and  would 
be  compatible  with  an  average  specific  gravity  of  the  thoracic  contents  of  about 
0.5  since  the  increase  in  gradient  between  the  dorsal  and  ventral  recording  sites 
averaged  about  0.5  cm.  H^O  per  cm.  of  vertical  distance  between  the  sites  per 
G  to  which  Che  animal  was  exposed.  Esophageal  and  pericardial  pressures  were 
similar  or  somewhat  less  negative  than  the  intrapleural  pressures  at  the  same 
horizontal  plane  in  the  thorax.  All  dogs  showed  decreases  in  arterial  oxygen 
saturation  during  exposures  to  6  G  when  breathing  air  or  99.6  per  cent  oxygen 
similar  to  those  previously  observed  in  normal  human  subjects.  Collapse  of 
alveoli  and  consequent  arterial -venous  pulmonary  shunting  of  blood  appears  to 
be  the  most  likely  mechanism  for  the  arterial  desaturation  observed. 
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Hood,  J.>  C.C.  Coin  &  D.  Mahoney  n.d.  PHYSIOLOGICAL  EVALUATION  OF  THE 
PARTIAI.  PRESSLTIE  SUIT.  Memo  Rept.  MCREXD-6%-104P.  (unpublished) 


Hood,  P.  H.  1961  LIGHT  HEIGHT  HIGH  ACCELERATION  CREW  SEAT. 

(Vought  Astronautics,  Dallas,  Texas)  Progress  Rept.  No.  2,  AST /EIR>  13502, 
June  1961 
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,  P.W.  1961  INVESTIGATION  OF  A  NET  CREH  SEAT  CONCEPT  FOR  ADVANCED 
PLIGHT  VEHICLES.  PART  IT  (Aeronautical  Systems  Division,  Wright -Patterson 
APB,  Ohio)  Report  61-546.  Oct.  1961. 
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Hood,  P.W.,  Jr.  1962  INVESTIGATION  OF  A  NET  CREW  SEAT  CONCEPT  FOR  ADVANCED 
FLIGHT  VEHICLES:  INVESTIGATION  Al.T)  DESIGN. 

(Aeronautical  Systems  Division,  Dir /Aeromechanics ,  Flight  Dynamics  Lab., 
Wright -Patterson  AFB,  Oliio)  Report  No.  ASD-TR-61-546 ,  Final  Rept.' 

June  1962 . 

ABSTRACT:  This  report  describes  the  investigation  and  design  of  a  Net  Crew 
Seat  Support -Restraint  System,  for  use  in  laboratory  experiments  to  demonstrate 
the  feasibility  of  using  this  concept  in  advanced  flight  vehicles.  An  investi¬ 
gation  was  conducted  to  determine  seating  and  restraint  requirements,  and  define 
solutions  to  certain  support-restraint  problems.  Several  design  concepts  for 
the  solution  of  these  problems  were  developed.  Trade  studies  were  conducted 
and  the  optimum  solution  to  each  problem  determined.  Experiments  were  conducted 
to  determine  some  of  the  physical  characteristics  of  Nylon  and  Dacron  Raschel 
Knit  cloth.  Load-deflection  curves  and  load-time  curves  were  developed.  A  Net 
Crew  Seat  Support  Restraint  System  was  designed  and  analyzed  structurally  for 
the  loads  anticipated  in  vehicles  which  are  recovered  vertically  or  horizontally. 


6,090 


Hoodbridge,  D.D.  1962  IT  •  PHENOMENA  POSSIBLE  TO  BE  ENCOUNTERED  BY 
ASTRONAUTS  (Vovigh t  As  r~i tics',  DiV,  Of  Chance  Vought  Aircraf  t,“Inc^^ 
DalUs)  CVA-Q*1,  24  Ma^  .962 
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Vood^,  R.M.  &  J.  Lederer  1955  SAFETY  THROXH  STEEP  GRADIENT  AIRCRAFT. 
(Daniel  &  Florence  Guggenheim  Aviation  Safety.  Center) . 


6,092 


Voodling,  C.  H.,  J.  B.  Whitten,  R.  A.  Champine,  &  R.  E,  Andrews  1958 

SIMULATION  STUDY  OF  A  HIGH-PERFORMANCE  AIRCRAFT  INCLUDING  THE  EFFECT 
(Hi  PILOT  CONTROL  OF  LARGE  ACCELERATIONS  DURING  EXIT  AND  REENTRY 
FLIGHT  (Langley  Research  Center,  Langley  Station,  Virginia)  NACA 
RM  L58E08a,  July  1958,  NASA  N62-64798  AD  (NACA,  Wash.  0.  C.) 

ASTIA  AD  221849. 

ABSTRACT:  A  discussion  is  given  of  a  simulation  study  of  a  high- 
performance  aircraft  conducted  on  the  human -centrifuge  at  the  U.  S.' 
Naval  Air  Development  Center,  Johnsville,  Pa.  The  centrifuge,  in  com¬ 
bination  with  an  analog  computer,  provided  a  pilot-controlled  simulator, 
which  subjected  the  pilot  to  linear  accelerations  similar  to  those  he 
would  encounter  in  exit  and  reentry  flight.  This  simulator  was  found 
to  be  useful  in  the  evaluation  of  pilot  restraint,  controls,  instrument 
display,  and  pilot  and  airplane  response. 
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Voodling,  C.  H.  &  C.  C.  Clark  1959  STUDIES  OF  PILOT  CONTROL  DURING 
A  LAUNCHING  AND  REENTRY  OF  SPACE  VEHICLES  UTILIZING  THE. HUMAN 
CENTRIFUGE.  Institute  of  Aeronautical  Sciences  Report  59-39. 
(Paper,  Institute  of  Aeronautical  Sciences  27  th  Annual  Meeting, 
26-29  Jan.  1959,  New  York) 

ABSTRACT:  Description  of  the  design  and  operation  of  the  centrifuge, 
and  discussing  of  its  potentialities  and  use  as  flight  simulator. 


6,094 


Woodward,  C.  et  al.  1957  INVESTIGATION,  DESIGN  AND  DEVELOPMENT  OF  AN 
F7U-3  EJECTION  SEAT  ENERGY -ABSORPTION  SYSTEM  FOR  REDUCTION  OF  CRASH 
FORCr, -LOADS. 

(Air  Crew  Equipment  Laboratory,  Naval  Air  Material  Center,  Philadelphia, 
Pa.)  NAMC-ACEL-335,  24  June  1957. 


ABSTRACT:  Spinal  in  juries  resulting  from  failure  of  the  nose  landing 
gear  during  carrier  landings  caused  an  investigation  of  the  forces 
Involved  and  research  into  a  method  of  reducing  these  forces. 


1,797 


A  simulated  crash  test  determined  that  forces  along  the  vertical  plane 
of  the  seat,  corresponding  to  forces  in  the  vertical  plane  of  the  spinal 
column,  were  far  in  excess  of  the  tolerable  limits  of  the  human  body. 

An  energy-absorption  system,  consisting  of  a  stainless  steel  strap  with 
*^*’*d'l*'8  devices,  coupled  with  an  energy-absorbing  seat  cushion,  was 
devised  and  tested,  etc. 
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Woodward,  Fletcher  D.  1957  GENERAL  MEDICAL  ASPECTS  OF  AUTOMOBILE  CRASH 
INJURIES  AND  DEATHS 

(The  Journal  of  the  Americal  Medical  Association .  Vol.  163,  No.  4,  Jan.  26, 
1957) 

ABSTRACT:  The  increase  in  the  absolute  number  of  fatal  automobile  accidents 
per  year  in  the  United  States  is  offset  somewhat  by  a  decrease  in  number 
of  deaths  per  million  miles  of  travel.  This  encourages  hopes  of  further 
success  in  a  program  of  prevention.  Public  apathy  must  be  overcome  by 
education,  traffic  laws  need  continued  revision;  and  safer  automobiles  must 
be  provided.  The  requisite  basis  of  facts  for  this  program  should  be  obtained 
by  research.  A  foundation  for  this  purpose  should  be  financed  by  contributions 
from  the  many  agencies  who  would  benefit  by  its  findings. 
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Woodward,  F.  D.  1959  PROGRAM  ON  MEDICAL  ASPECTS  OF  AUTOMOBILE  INJURIES  AND 
DEATHS  J.  American  Medical  Assoc.  169(14): 117/1577-119/1579 ,  Apr.  1959 
NOTE:  Reel  7,  Flash  7,  Item  24 


ABSTRACT:  The  Board  of  Trustees  of  the  American  Medical  Association  appointed  a 
committee  to  study  and  report  on  the  medical  aspects  of  automobi^  crash  injuries 
and  deaths  in  1955.  Thi.;  committee  was  to  determine  the  magnitude  of  the  problem, 
study  tha  epidemiology  and  methods  of  prevention  and  cure  primarily  from  a  purely 
medical  standpoint,  and  determine  the  role  of  the  physician  in  obtaining  these 
objectives.  In  1956,  the  committee  presented  a  symposium  to  the  board.  The 
symposium  was  accompanied  by  a  scientific  exhibit  and  film. 

The  conanittee  decided  chat  its  first  duty  was  to  prepare  three  pamphlets.  The 
first  one  is  intended  for  the  general  public  and  is  entitled  "Are  you  fit  to 
drive?"  The  second  pamphlet  is  designed  to  serve  as  a  guide  to  the  physician  in 
determining  a  patient's  fitness  to  drive. 
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Worchel,  P.,  &  K.  M.  Dallenbach  1948  MINOR  STUDIES  FROM  THE  PSYCHOLOGICAL 
LABORATORY  OF  CORNELL  UNIVERSITY.  XCVI,  THE  VESTIBULAR  SENSITIVITY  OF 
DEAF-BLIND  SUBJECTS.  American  J.  Psychology  61(l);94-99,  Jan.  1948 
NOTE:  Reel  7,  Flash  6,  Item  33 

DISCUSSION  AND  CONCLUSIONS:  The  result  of  Tests  A  and  B  show  that  the  non-acous- 
tlcal  organs  of  the  inner  ears  were  functional  and  normal  for  DB,  and  that  they 
were  completely  lacking  for  the  other  9  Ss.  Whether  these  tests  are  concerned  with 
the  same  or  different  functions,  or  whether  our  results  are  due  to  errors  of  samp¬ 
ling,  cannot  be  determined  from  this  study.  Our  Ss  were  too  few  in  number  and 
their  def iciencies '  were  not  diversified;  with  them  it  was  a  case  of  all  or  none. 
From  the  results  at  hand,  however,  it  appears  that  the  "standing  test"  (Test  A) 
may  serve  as  a  rapid  means  of  differentiating  normal  Ss  from  those  with  vestibular 
deficiencies.  .  Further  work  is  needed,  particularly  with  deficient  Ss,,  to  deter¬ 
mine  the  relationship  of  the  standing  and  rotation-tests. 

Few  studies  have  been  made  of  the  vestibular  sensitivity  of  the  deaf,  and  none, 
insofar  as  we  are  aware,  has  before  been  made  of  the  deaf-blind.  The  first  to  use 
deaf  subjects  waS  James.  In  1882,  he  tested  519  deaf  mutes  on  a  rotating  swing 
and  found  that  186  (36Z)  did  not  become  dizzy.  Of  the  333  who  did,  134  (267L  of  th« 
total  number  of  cases)  reported  it  in  a  mild  degree  and  199(381  of  the  total)  re¬ 
ported  it  in  a  marked  degree.  From  these  results,  James  concluded  that  in  deaf 
mutes  the  semi-circular  canals  or  entire  auditory  nerves  must  often  be  disorganized. 
This  conclusion  was  soon  afterwards  confirmed  by  Myding.  From  the  study  of  histo-. 
logical  sections  of  the  inner  ears  of  118  deaf  mutes,  he  discovered  that  pathology 
ical  changes  occurred  in  the  labyrinths  of  671  of  the  cases  and  in  the  semi-circu¬ 
lar  canals  in  56l  of  them. 

Myding's  percentage  of  pathological  changes  in  the  semi-circular  canals  was  found 
by  Kreidl,  in  1891  to  approximate  closely  the  percentage  of  deaf  mutes  who  made  no 
eye-movements  when  rotated.  Of  109  Ss  (51  girls  and  58  boys)  eye -movements  were 
not  made  either  during  or  after  rotation  by  63  of  them  --  581  which  is  in  close 
agreement  with  Myding's  561. 

After  the  completion  of  the  rotation-test,  Kreidl  studied  the  posture  and  locomotion 
of  17  of  his  Ss  whose  semi-circuTar  canals  were  presumed  to  be  defective  as  they 
had  made  no  eye-movements  either  during  or  after  rotation.  One  of  the  tests  used, 
was  standing  on  one  foot  with  eyes  closed.  In  this  test,  11  (651)  of  the  Ss  failed 
utterly,  2  (121)  tottered  and  oscillated,  and  5  (241)  experienced  no  difficulty  in 
standing.  Though  Kreidl  did  not  use  time  as  a  criterion  of  performance,  and  does 
not  state  what  his  criteria  were,  these  results  stand  apparently  in  opposition  to 
ours,  as  all  of  our  Ss ,  who  lacked  post-rotation  nystagmus,  were  unable  to  stand 
on  one  foot  for  longer  than  a  few  seconds  at  a  time. 

Standing  and  rotation-tests,  among  others,  were  also  used  with  deaf  mutes  by  Bruck 
and  Beck.  Their  results  regarding  the  point  in  question  confirm  Kreidl's:  they 
found  little  correlation  between  an  S ' s  ability  to  stand  on  one  foot  with  closed 
eyes  and  his  experience  and  eye-movements  during  rotation. 

Our  results  may  be  due,  as  we  suggested  above,  to  a  sampling  error,  or  to  the  age 
of  our  Ss  (which  varied  from  34-55  yr.  and  averaged  45.9  yr.),  or  to  the  possibility 
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Voyczechowskl,  A.  1944  TAKE-OFF  ASSISTS  FOR  ME  264  LONG-RANGE  BOMBER 
(STARTVERCLEICH  ME  264) 

ASTIA  ATI  43232 


ABSTRACT:  The  possibilities  were  investigated  of  smoothly  starting  the  Me  264 
long-range  bomber  with  excessive  loads  in  take-off.  The  development  of  the 
landing  gears  had  not  advanced  to  the  extent  of  building  up  a  reserve  with 
respect  to  shock  power,  consumption  of  energy,  and  the  ability  to  roll.  The 
take-off  of  aircraft  with  excessive  loads  could  be  accomplished  by  Jettisonable 
landing  gear,  a  type  of  gear  to  be  used  on  the  runway  only,  or  by  catapult. 

Each  of  the^e  possibilities  is  discussed  and  the  advantages  and  disadvantages 
occurring  with  the  various  types  of  take-off  are  outlined. 
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ght,  W.  L.  1950  EFFECTIVENESS  OP  NEWER  DRUGS  IN  SEASICKNESS 
U.S.  Armed  Forces  M.  J..  1:570 
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Wright,  Samson  1952  APPLIED  PHYSIOLOGY.  (Oxford  University  Press,  1952) 
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Wu,  William  L.S.  and  Ferber,  D.  1961  APOLLO  MEDICAL  INSTRUMENTATION. 
(Convair  Astronautics)  AM-2  Oct.  27,  196l 


ABSTRACT:  The  primary  function  of  thid  subsystem  is  to  ensure  crew  safety  and 
its  secondary  function  is  to  provide  physiological  details  from  each  of  the 
three  Apollo  astronauts.  A  third  but  very  necessary  feature  is  the  capability 
for  full  duplex  voice  communications  between  the  astronauts  and  between 
spacecraft  occupants  and  the  ground  isonitors. 
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Hulfeck,  J.W.,  Welsz,  A.,  and  Raben,  M,W.  1958  VISION  IN  MILITARY  AVIATION. 
(Wright  Air  Development  Center,  Wright-Patterson  APB,  Ohio) 

WADC  Technical  Report  58-399,  ASTIA  AD-  207780,  Novenier  1958 


ABSTRACT:  The  requirements  of  vision  in  military  .aviation  are  analyzed  In  the 
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light  of  the  human  observer.  Practical  problems  of  perception  encountered  in 
many  phases  of  flying  are  analyzed  and  discussed.  A  comprehensive  bibliography 
is  included  in  each  section  of  the  report  for  those  who  are  interested  in'  a  more 
detailed  approach  to  a  particular  subject. 
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Wulfeck,  J.W.,  Weisz,  A.,  and  Raben,  M.W.  1958  VISUAL  PROBLEMS  DUE  TO  SPEED. 
In:  Wulfeck,  J.W.,  Weisz,  A.,  &  Raben,  M.W.,  editors.  Vision  In  Military 
Aviation.  (  wAght  Air  Development  Center,  Wr ight-Pa tterson  AFB,  Ohio) 

WADC  Technical  Rept.  58-399,  ASTLA  AD-207780,  November  1958 

ABSTRACT:  High  speeds,  altitudes,  and  accelerations,  work  load,  airport  density^ 
complicated  instrument  panels,  and  the  structure  of  the  aircraft  itself  all 
create  serious  visual  problems  for  the  pilot  and  crew  of  high-performance  air¬ 
craft.  The  most  critical  of  these  is  high  speed.  At  the  speeds  flown  by  today's 
jet  aircraft,  a  perfectly  ordinary  situation,  such  as  sighting  an  object  a  mile 
away,  can  turn  into  a  calamity  before  the  pilot  can  do  anything  about  it.'  As 
speeds  get  higher,  the  problem  will  become  worse  in  proportion.  The  trouble  is 
simply  that  a  man  cannot  see,  identify,  or  act  on  an  object  the  instant  it  comes 

into  his  field  of  view.  Each  of  these  things  takes  an  inter  al  of  time . 

usually  an  exceedingly  short  interval,  but  worth  hundreds  or  thousands  of  feet 
in  a  high-speed  aircraft. 
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Uunder,  C.  C.  Feb.  1958  GROWTH  OF  MICE  DURING  EXPOSURE  TO  INCREASED 
GRAVITY.  (Paper,  1958  Meeting,  The  Biophysical  Society,  M.  I.  T. 
Cambridge,  Mass.,  Feb.  5-7,  1958) 
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Wunder,  C.  C.  et  al  1960  DECREASED  OXYGEN  REQUIREMENT  FOR  GROWTH 

OF  FRUIT  FLY  LARVAE  AFTER  CONTINUAL  CENTRIFUGATION. 

3n  Proc.  Soc.  Exp,  Biol.  Med.  104:749-751,  Aug. -Sept.  1960. 
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*Ainder,  C.  C.,  &  S.  R.  Briney 
ENTIAL  GROWTH  OF  MICE. 
1960,  Philadelphia,  Pa.) 


1960  INFLUENCE  OF  HIGH  GRAVITY  UPON  THE  DIFFER- 
(Paper,  Meeting  of  the  Biophysics  Society,  25  Feb., 


Wuader,  C.C.;  L.  0.  Lutherer;  and  C,  H.  Dodge  1962  SURVIVAL  AND  GROWTH 
OF  ORGANISMS  DURING  LIFE-LONG  EXPOSURE  TO  HIGH  GRAVITY 
(Dept  of  Phyrlology,  State  Univ.  of  Iowa,  Iowa  City,  Iowa.)  10  Apr.  1962 
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Uunder,  C.  C.  1962  SURVIVAL  AND  GROWTH  OF  ORGANISMS  DURING  LIFE-LONG 
EXPOSURE  TO  HIGH  GRAVITY.  (Paper  presented  at  Aerospace  Medical 
Association,  Atlantic  City,  New  Jersey,  10  April  1962.) 
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Wunder,  Charles  C.  Lorenz  0.  Lutherer  &  C.H.  Dodge  1963  SURVIVAL  AND  GROWTH 
OF  ORGANISMS  DURING  LIFE-LONG  EX.  OSURE  TO  HIGH  GRAVITY 
Aerospace  Medicine  34(1):  5-11  Jan.  1963 


ABSTRACT:  Nine  different  forms  have  been  subjected  by  various  laboratories  to 
a  chronic  centrifugation.  Alteratic.is  in  life  span  and  development  result. 

These  forms  are,  the  bean  and  wheat  seedlings,  fruit  fly  larvae,  turtles,  chickens 
turkeys,  rats,  mice,  and  hamsters.  In  some  cases,  life  span  decreases  and  growth 
decelerates;  in  other  cases,  growth  is  enhanced.  The  nature  of  the  response  is 
a  function  of  the  field  intensity,  che  age,  size,  and  biological  and  physical 
characteristics  of  the  organism,  as  well  as  other  environmental  factors.  These 
experiments  indicate  that  terrestrial  forms  of  life  could  live  and  multiply 
at  gravitational  intensities  differing  from  that  of  the  Earth's.  However,  there 
would  undoubtedly  be  developmental  alterations  of  a  type  which  are  at  this  time 
coo  complex  to  accurately  predict. 
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Wunder,  C.  C.,  D.  Wombolt  and  E.  N.  Oberg  1962  GROWTH  ANALYSIS  OF  MICE 
SUBJECTED  TO  HIGH  GRAVITY. 

In  Nature  (London)  195:50-51,  July  7, 


1962. 


VKirdemann,  H.  V.  1935  PROBLEMS  ARISING  FROM  THE  EFFECT  OF  HIGH  SPEED  ON 
LIVING  TISSUE.  J.  Avia.  Med.  6-27-29 


ABSTRACT:  It  has  been  estimated  that  the  extreme  speed  which  can  be  reached 
by  airplanes  is  660  miles  an  hour.  This  is  based  upon  the  reached  by 
airplanes  is  660  mileS'  an  hour.  This  is  based  upon  the  fact  that  air,  moving 
at  this  rate,  disintegrates  the  association  of  its  molecules.  The  high 
droning  sound  of  an  airplane  is  said  to  be  due  to  this  effect  upon  the  air 
by  the  ends  of  the  propellers  traveling  at  the  rate  of  1,250  to  1,500  miles 
an  hour,  which  cause  the  molecules  to  bump  against  each  other. 

Living  tissue  cannot  stand  the  strain  of  extreme  speed,  and  it  is  doubted 
that  turns  can  be  made  with  safety  at  a  speed  of  660  miles  an  hour.  Many 
pilots  have  made  dives  at  the  rate  of  400  miles  an  hour;  however,  in  rapid 
turns,  descents,  etc.,  some  pilots  have  been  incapacitated  from  brain  and 
abdominal  hemorrhages  and  lost  sight  through  hemorrhages  into  the  retina  and 
cornea . 


6,112 

Wttrdenann,  H.V.  1938  INFLUENCE  OF  FIUNG  ON  THE  CIRCUUTION. 

6SSL*  “Si*  no  12092-2093. 
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Hurdcm^,  H.  V.  1939  ANOTHER  KIND  OF  BLACKOUT  Lancet  2:1125-1126. 
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Wurzel,  E.M. ,  L.J.  Polansky  &  E.E.  Metcalfe  1948  MEASUREMENT  OF  THE 

LOADS  REQUIRED  TO  BREAK  CCMMERCIAL  AVIATION  SAFETY  BELTS  AS  AN  INDICATION 
OF  THE  ABILITY  OF  THE  HUMAN  BODY  TO  WITHSTAND  HIGH  IMPACT  FORCES. 

(Naval  Medical  Research  Institute,  Bethesda,  Md.)  Research  Proj.  X-630 
Rept.  No.  12,  Mar.  1948. 


ABSTRACT:  The  force  required  to  break  aviation  safety  belts  used  in  private 
aircraft  was  determined  in  orde^  to  correlate  this  force  with  the  trauma  record¬ 
ed  in  the  reports  of  private  aircraft  crashes.  The  force  was  determined  by 
using  a  new  method  of  testing  which  closely  simulates  the  conditions  believed 
to  exist  in  actual  aircraft  crashes. 

The  results  Indicate  that  in  private  aircraft  crashes  man  has  frequently  sur¬ 
vived  impact  loads  of  2500  pounds  with  no  sign  or  symptoms  of  Injury. 
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Wyci*,  H.  T.,  &  E.  A.  Spiegel  1946  FURTHER  STUDIES  OF  CORTICAL  AND  RETINAL 

INFLUENCES  UPON  VEST I BULO -OCULAR  REFLEXES.  (Dept,  of  Exp.  Neurology.  Temple 
Unlv.  Medical  School,  Philadelphia,  Pa.) 


ABSTRACT:  Continuing  our  previous  experiments  on  the  effect  of  cerebral  lobec¬ 
tomies  upon  postrotatory  nystagmus  (Wycis  and  Spiegel,  Fed.  Proc .  4:79,  1945),  we 
compared  the  effect  of  partial  lesions  of  the  frontal  and  the  occipital  lobes  with 
that  of  complete  lobectomies  upon  the  excitability  of  the  vestibulo-ocular  reflex 
arc  in  dogs  and  cats.  Furthermore  retinal  impulses  were  eliminated  by  transection 
of  both  optic  nerves,  and  this  operation  was  combined  with  lobectomies.  Following 
the  bilateral  optic  nerve  section,  the  duration  of  the  postrotatory  nystagmus  was 
increased  to  2-3  times  and  the  number  of  jerks  to  1.4-7  times  the  preoperative  val 
ues .  In  this  stage  of  increased  reactivity  of  the  vestibulo-ocular  reflex  arc, 
some  dogs  displayed  a  pronounced  "after-after"  discharge  following  labyrinthine 
stimulation  by  turning,  the  rotation  being  followed  first  by  a  nystagmus  In  the 
opposite  direction  and  then  one  beating  in  the  direction  of  rotation.  Occipital 
lobectomy  in  these  dogs  with  cut  optic  nerves  failed  to  produce  the  directional 
preponderance  to  the  side  of  the  lobectomy  usually  appearing  in  normal  dogs  after 
this  operation.  It  is  inferred  that  the  increased  reactivity  of  the  vestibulo- 
ocular  reflex  arc  following  occipital  lobectomy  is  due  to  a  release  of  this 
system  from  an  inhibitory  mechanism  originating  in  the  retinas. 

(Federation  Proceedings  5(1): 116,  1946  ). 
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Xhignesse,  Louis  V.  1958  .  SELECTIVE  SURVEY  OF  FRENCH  DEVELOPMEliTS  IN  FLIGHT 
■  SIMULATORS  AND  FLIGHT  INSTRUMENTS:  I.  FLIGHT  SIMULATORS.  WADD  TR  57-378; 
ASTIA  AD  142  130: 

ABST^CT:  A  selective  survey  of  French  developments  in  aircraft  and  missile 
simulation  was  conducted.  The  survey  covered  the  characteristics  of  a 
flight  simulator  for  a  primary  trainer  of  the  conventional  engine  type, 
three  types  of  helicopter  simulators,  and  a  simulator  for  an  air-to-ground 
or  ground-to-ground  missile. 
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Yamasaki,  S.  &  R.F.  Karis  1962  .  AN  ACCURATE  METHOD  OF  AUTOMATICALLY 

PLOTTING  "g"  LEVELS  OF  VIBRATION  SIGNALS.  (Institute  of  Environmental 
Sciences,  Mt  Prospect,  Ill.)  Reprint  62-620 


ABSTRACT:  This  is  a  report  on  the  development  of  the  vibration  Data  Reduction 
System.  This  new  process  provides  the  same  quality  of  reduced  data  as  the 
previous  system.  However,  UDRS  requires  a  much  shorter  time  period. 
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Yanquell,  C.C.  1932  NAVAL  PROBLEMS  IN  AVIATION  MEDICINE  J.  Aviation  Med, 
3(4): 191-193 


ABSTRACT:  Briefly  discusses  effects  of  acceleration  during  dive  bombing,  problems 
of  carrier  operations',  and  carbon  monoxide  problems  of  naval  aircraft.  Suggests 
need  for  research  in  the  following  areas;  Inquiry  into  the  mechanism  of  the 
physical  collapse  of  the  flyer  following  sudden  changes  of  direction  in  the 
recovery  from  high  speed  dive  bombing,  with  tests  to  eliminate  those  who  are 
peculiarly  susceptible  to  such  syncope;  The  design  of  an  all-purpose  airplane 
goggles,  which  will  successfully  eliminate  injurious  sunglare  without  changing  thm 
natural  color  of  the  terrain,  further  work  on  carbon  monoxide  poisoning  from  the 
exhaust  of  airplane  engines,  with  the  development  of  a  routing  field  test, 
po.«tsibly,  to  indicate  the  flyer  who  has  an  idiosyncrasy  to  this  gas. 
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Yanquell,  C.C.  1939  AIRSICKNESS.  Nav.  Med.  Bull..  Wash.,  37:486-489 
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Yarcho,  W.B.  1957  ENVIRONMENT  TEST  FACILITIES  OF  WRIGHT  AIR  DEVELOPMENT 
CENTER.  WADC  TN  57-27,  Jan.  1957.  ASTIA  AD  110  740 


ABSTRACT:  The  purpose  of  this  report  is  to  provide  a  compilation  of  the 
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B«Jor  envlro^ent.l  test  f.cllities  evelleble  et  Wright  Air  Development 
Center  for  effective  utilization.  It  is  concluded  that  test  facilities  to 
meet  most  environmental  conditions  are  available  within  Wright  Air  Develoo- 
Mnt  Center  and  their  utilization  is  limited  only  by  the  size  or  weight  of 
the  test  specimen. 
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Yasdovskiy,  Y.  J.  1958  ■  BIOLOGICAL  EXPERIMENTS  ON  ROCKETS  AND  ARTIFICIAL  EARTH 
SATELLITES.  (Paper  presented  at  the  Rocket  and  Satellite  Symposium  during 
the  Fifth  Reunion  of  the  Committee  Special  Annee  Geophysique  Internationale, 
Moscow,  July  30  -  August  9,  1958) 


ABSTRACT:  The  safety  of  living  organisms  during  rocket  flights  can  be  guaranteed 
only  under  conditions  which  protect  the  organism  from  the  action  of  a  whole  com¬ 
plex  of  unfavorable  external  factors:  high  degrees  of  rarefaction  of  the  air, 
the  absence  of  molecular  oxygen,  cosmic  rays,  ultraviolet  radiation,  meteors, 
weightlessness,  etc.  This  paper  discusses  the  programs  conducted  by  the  Russians 
to  (1)  select  the  most  suitable  biological  specimen  for  conducting  the  experiments 
(2)  develop  methods  of  investigating  the  physiological  functions  of  an  animal 
suitable  for  use  under  the  conditions  of  flight  on  a  rocket,  (3)  determine  the 
possibility  of  guaranteeing  the  conditions  necessary  for  the  animal  to  live  with 
the  aid  of  a  small,  regenerating,  hermetically  sealed  cabin  during  rocket  flights 
to  an  altitude  of  100  km,  and  (4)  determine  the  possibility  of  utilizing  an 
ejectible  cabin  to  recover  animals  and  apparatus  from  high  alt itudels.  A  good 
description  is  given  of  the  Laika  experiment. 
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Yazdovskiy,  V.I.,  &  R.M.  Baevskii  ,  1962  MEDICO-BIOLOG ICAI.  CONTMJL  IN 

COSMIC  FLIGHT.  (Joint  Publications  Research  Service,  Washington,  D.C.) 
JPRS  16205,  15  Nov.  1962.  ASTIA  AD  299  170 
Translation  from  Akademiya  Nauk  SSR.  Vestnik  32(9);9-i.5,  1962 


ABSTRACT:  The  task  of  this  article  is  to  give  a  general  idea  of  the  character 
of  radiotelemetric  systems  of  medicobiological  control  in  their  current  state 
i.e.  the  state  in  which  they  %rere  utilized  partim  in  the  vehicles  ''l/ostok-3" 
and  "Vostok-A"  and  to  indicate  the  ways  of  their  improvement  in  vieV,  of  the 
guarantee  of  bio-medical  control  in  subsequent  cosmic  flights  covering  greater 
distances  and  having  longer  duration.  (Author) 
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Yazdovskii,  V.  I.  1962  NEWS  OF  SOVIET  BIOLOGY:  ACHIEVEMENTS  OF  COSMIC 
BIOLOGY  (Uspekhi  Kosmicheskoi  Blologli) . 

Trans,  of  Akademiya  Nauk  SSSR.  Izvestiya.  (Seriya  Biologicheskaya) 
27(2):308-311,  1962. 

(Joint  Publications  Research  Service,  San  Francisco,  Calif.; 

July  23,  1962  JPRS:  14553 
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T..do».kil.  V  1  1962  ACHIEVEHENTS  Am  PEINCIPAl  COALS  IH  SPACE  DIOIOCY. 

Trans,  of  Akademlya  Nauk  SSSR.  Veimik,  32(4):  15-20,  1962 
(Joint  Publications  Research  Service,  Waahinaton.  DC) 

July  26,  1962  JPRS:  14618  *  • 
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Younp,  C.^.  1041  HYPOTENSIO^J  IN  AVIATION,  WITH  A  RE’/IRV/  OF  159  FATAL 

CRASHES.  U.S.  Naval  Med.  Bull.  39*222-235. 

ABSTRACT:  Upper  limits  of  hypotension  taken  as  110  tnm  Hg  systolic  blood 
pressure,  70  mm  diastolic.  Believes  that  107.  of  cadets,  18  to  25  years  old 
are  hypotensive.  However,  in  159  fatal  crashes,  45.9Xof  the  pilots  were 
hypotensive.  Of  the  pilots  Involved  in  crashes  clearly  due  to  pilot  error, 
85. 6L  were  hypotensive. 

Individuals  with  low  blood  pressure  also  tend  to  have  higher  than  average 
standing  pulse  rate.  It  is  suggested  that  they  are  more  susceptible  to 
blackout  and  fatigue  and  have  less  emotional  stability. 
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Young,  J.  G.  6.  I.  Gray  1956  BIOCHEMICAL  RESPONSE  TO  TRAUMA.  III. 

EPINEPHRINE  AND  NOREPINEPHRINE  LEVELS  IN  PLASMA  OF  RATS  SUBJECTED  TO 
TUMBLING  TRAUMA. 

Am.  J.  PhysioloRv  186:67-70. 

ABSTRACT;  The  effect  of  tumbling  trauma  on  the  concentration  of  epinephrine 
and  norepinephrine  in  the  plasma  of  rats  has  been  followed  using  the  fiuori- 
metric  method  of  Weil-Malherbe  and  Bone  for  the  analysis  of  the  catechol  amines. 
Sprague-Dawley  rats  weighing  250  gm  were  usedl  The  animals  were,  tumbled  for 
300,  400,  500,  600,  700  turns  giving  a  24-hour  mortality  ranging  from  0-1007,. 

The  epinephrine  levels  immediately  after  the  tumbling  were  increased  2-5  times 
while  the  norepinephrine  concentrations  increased  5-10  times.  When  followed 
in  time  after  tumbling,  the  epinephrine  remained  elevated  for  1-2  hours  and 
returned  to  normal  within  4-8  hou.'s ,  while  the  norepinephrine  began  to  fall 
within  1  hour  and  had  returned  to  normal  within  4-8  hours.  Although  changed 
excretion  is  ruled  out,  the  actual  role  of  secretion  and  biotransformatiop  can¬ 
not  be  ascertained. 
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Young,  J.  G.,  &  I.  Gray  1956  BIOCHEMICAL  RESPONSE  TO  TRAUMA.  III.  EPINEPHRINE 
AND  NOREPINEPHRINE  LEVELS  IN  PLASMA  OF  RATS  SUBJECTED  TO  TUMBLING  TRAUMA. 

- (Walter  Reed  Army  Institute  pf  Research ,  J^ashington,  D.  C.)  WRAIR-87-56* 

ASTIA  AD-112  802;  Apr.  1956  '  - - - 


ABSTRACT:  Plasma  levels  of  epinephrine  and  norepinephrine  were  determined  in 
normal  and  traumatized  rats  using  the  fluorimetric  method  of  Weil-Malherbe  and 


Bonc«  Trauma  vas  produced  by  tumbling  in  a  Noble  Collip  drum  Eprinephrine  levels 
Increased  2  to  5  times  with  tumbling  and  norplnephrine  5  to  10  times.  Epinephrine 
arid  norepinephrine  were  determined  periodically  from  0  to  24  hours  after  tumbling. 
In  general,  norepinephrine  levels  began  to  fall  within  1  hour  after  tumbling  and 
returned  approximately  to  normal  in  4  to  8  hours.  The  epinephrine  levels 
remained  elevated  for  1  to  2  hours  and  returned  to  normal  within  4  to  8  hours. 

(author) 
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Young,  J.W.,  and  L.E.  Barker,  Jr.  1963  MOVING -COCKPIT -SIMULATOR  STUDY  OF 

PILOTED  ENTRIES  INTO  THE  EARTH'S  ATMOSPHERE  FOR  A  CAPSULE-TYPE  VEHICLE  AT 
PARABOLIC  VELOCITY.  (National  Aeronautics  and  Space  Administration,  Wash.) 
Technical  note  D-1797,  May  1963 


ABSTRACT:  The  primary  goal  of  this  study  was  to  determine  the  effect  of  angular 
motions  on  the  ability  of  the  pilot  to  perform  the  maneuvers  required  during 
supercircular  entry  and  to  compare  the  pilot's  performance  on  the  moving 
simulator  with  that  obtained  from  similar  entries  on  a  fixed-base  simulator. 
Consideration  was  also  given  to  the  development  of  a  minimum  instrument  display 
for  which  the  pilot  used  motion  cues  to  aid  him  in  performing  the  entry  maneuver^, 
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Young,  M.H.  1945  MECHANICS  OF  BLAST  INJURIES  War  Med. .  Chicago  8:73-81 
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Young,  M.  W.  1946  ANATOMICAL  FACTORS  INVOLVED  IN  THE  "BUCKING-OUT” 
PHENOMENON.  Anat.  Rec.  94:531. 
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Young,  R.  1961  PACKAGING  OF  A  HYPERVELOCITY  RADIO  TELEMETER  TO 

WITHSTAND  HIGH  IMPULSE  ACCELERATIONS.  (  Arnold  Engineering  Development 
Center,  Arnold  AF  Station,  Tenn.)  Rept.  no  AEDC  TN  61-119, 

ASTIA  AD  265  688,  October  1961 

ABSTRACT:  Telemeter  transmitters,  consisting  of  simple  r-f  oscillators 
incorporating  variable-capacitance  pressure  transdut-prs ,  operated  successfull% 
in  aeroballistic  ranges  after  gun  launchings  at  peak  accelerations  of 
100,000  g.  Telemetered  pressure  data  obtained  from  these  telemeters  after 
launchings  at  200,000  g.  however,  were  very  inaccuiate,  partly  as  a  result  of 
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e  frequency  shifts  of  the  oscillators.  Tests,  devised  to  determine  the 
use  of  these  shifts,  showed  that  a  single,  most  favorable,  mounting 
ientation  for  each  of  the  components  exists.  If  the  components  are  oriented 
operly,  frequency  shifts  can  be  minimized.  It  was  also  found  that  launching 
complete  oscillator  without  the  transducer  does  not  necessarily  allow  a 
rediction  of  the  behavior  of  the  individual  circuit  components.  It  was 
roven  possible  for  each  of  the  oscillator  circuit  components  to  change  its 
lectrical  value  with  no  resulting  change  in  oscillator  center  frequency. 
Wthor) 
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3ung,  R.D.  19^5  NOTE  ON  THE  FLIGHT  PATH  OF  A  MAN  EJECTED  NORMALLY  FROM 
AN  AEROPLANE  MOVING  AT  A  HIGH  SPEED. 

(Royal  Aircraft  Establishment,  Farnborough)  Technical  Note  Aero.  1484, 
Aug.  1944.  Appendix  7  to  Lovelace,  W.R.,  E.J.  Baldes,  &  V.J.  Wulff, 

The  Election  Seat  from  High  Speed  Aircraft.  ASTIA  ATI  7245 


UMMARY:  Calculations  have  been  made  of  the  flight  path  of  a  man  ejected 
iormally  from  an  aeroplane  moving  at  speeds  (U  degrees)  of  400  f.p.s.,  and 
iOO  f.p.s.  Ejection  velocities  (  )  of  20  f.p.s.,  50  f.p.s.  and  100  f.p.s.  in 
•oth  up  and  down  directions  have  been  considered  for  each  case,  and  the 
ralculations  are  sufficiently  valid  for  practical  requirements.  It  is  con- 
:luded  that  an  upward  ejection  velocity  of  about  40  f.p.s.  should  be  sufficient 
In  most  cases  for  the  man  to  clear  the  aeroplane  structure.  The  initial  accel* 
station  on  the  man  reo.uired  to  give  him  this  ejection  velocity  is  estimated 
to  be  about  12  1/2  g  acting  for  1/lOth  sec.;  this  is  not  considered  serious. 

The  power  required  can  be  readily  provided  by  a  few  ounces  of  cordite.  (Author) 
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Young,  R.  S.  1959  SECURING  THE  DATA;  PRACTICAL  EXPERIMENTS  IN  SPACE 
BIOLOGY 

In;  Proceedir;:?  of  the  Pilot  Clinic  on  the  Instrumentation  Requirements 
for  Human  Comfort  and  Survival  in  Space  Flieht.  Ohio  State  University. 
Columbus.  Ohio.  October  26-27.  1959. 

(Foundation  for  Instrumentation  Education  and  Research,  New  York,  N.  Y., 
April  1960.)  Pp.  27-35. 

ABSTRACT;  Some  of  the  instrumentation  problems  that  have  been  encountered  by 
biologists  in  their  experiments  in  space-type  vehicles  are  presented  and 
discussed.  Such  problems  center  around  the  vehicle  itself  and  its  environment. 
Two  basic  types  of  biological  studies  are  being  conducted:  1)  effects  of 
space  flight  on  a  living  system  and  evaluation  of  the  system  as  far  as  man  is 
concerned,  and  2)  study  of  these  effects  simply  as  a  scientific  research 
effort.  Illustrative  examples  of  present  research  are  given.  (Tufts) 
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Young,  R.  S.,  &  J.  L.  Johnson  1960  BASIC  RESEARCH  EFFORTS  IN  ASTROBIOLCWY 

Institute  of  RAdto  Engineers  Transactions  on  Military  Electironics  MIL-4(2-3): 
284-287,  April-July  1960 


ABSTRACT;  The  need  is  cited  for  the  development  of  instrumentation  capable  of 
accurately  measuring  and  telemetering  various  physiologic  responses  of  a  wide 
variety  of  cellular  systems  subjected  to  accelerative  forces,  to  conditions  of 
vacuum,  and  to  tero-gravity . 

6,135 


Young,  W.  R.  1959  WHAT  IT'S  LIKE  TO  FLY  INTO  SPACE  46(15) ;132-149 
13  April 

ABSTRACT:  A  very  clear  description,  accompanied  by  full-page  photographs, 
is  provided  of  various  physiological  research  for  space  flight  in  the 
U.  S.,  including  weightlessness,  vibration,  and  acceleration.  Subjective 
data  on  his  rides  on  the  Wr ight-Patterson  Air  Force  (20  ft.  arm) 
centrifuge,  and  the  Navy's  Johnsviile  (50  ft  arm)  centrifuge  is  given. 
(CARl) 
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Yudkofsky,  P.L.  n.d.  PRIMATE  RESPONSES  TO  PROLONGED  LOW  MAGNITUDE 
ACCELERATIONS  AND  TO  SUDDEN  WITHDRAWAL  OP  THESE  ACCELERATIONS. 
(Wright  Air  Development  Ctr. ,  Wrlght-Patterson  AFB,  Ohio) 
Technical  Report  in  preparation. 
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Yudkofsky,  P.  L.  1960  A  MODIFIED  SMALL  ANIMAL  CENTRIFUGE. 

(Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio)  WADD  TN  60-245* 
ASTIA  AD-247  181;  Sept.  1960  ' 

ABSTRACT:  A  spin-table  formerly  used  in  tumbling  studies  has  been  modified  to 

best  compromise  centrifuge  radius  with  maximum  speed,  opLimum  electrical  connec¬ 
tions,  ease  of  control,  and  maximum  safety.  The  modified  apparatus  possesses  a 
heavy-duty  platform  8  ft.  in  diameter  which  may  be  rotated  to  a  peak  speed  of 
225  rpm  while  carrying  a  500  pound  load.  The  maximum  acceleration  produced  at 
th-s  speed  is  just  under  70  g  with  a  maximum  rate  of  onset  or  braking  of  11  g 
per  sec  at  the  full  arm  radius  of  4  ft.  Detailed  operating  instructions  are 
included.  (AUTHOR) 
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Tudkofsky,  P.L.  Sept.  1Q40  SP03S  AW  VTCP.OCTP.CULATCRY  EFTYICTS  CF  TTLTTVG 
AW  ACCFIERATTCN'  CN  TVE  30LDEW  HAlC'mi.  ASTTA  AD  249  260;  TTADD  Tech 
Rept  60-373  ,  Sept .  1960 

.  ABSTRACT:  The  heart  rate,  respiratory  rate,  blood  pressure,  electrocardiogram, 
organ  displacements,  and  microcirculation  of  the  golden  hamster  were  recorded 
and  correlated  during  a  wide  range  of  gravitational  stress,  i.e.,  from  1  to 
60  positive  g.  The  effects  of  various  anesthetics  and  hemorrhage  on  the 
observed  responses  were  determined.  Lastly,  the  Cardiovascular  responses  of 
the  hamster  to  occlusion  of  the  carotid  arteries  were  interpreting  and 
necropsy  exantinat ions  were  performed  to  aid  in  interpreting  the  recorded 
physiologic  data.  It  was  found  that  tilting  from  the  horizontal  to  head-up 
position  elicited  no  pronounced  physiologic  responses  in  the  test  aninal  . 

The  increased  forces  encountered  during  centrifugation  elicit  pronounced 
effects  which  appear  to  be  primarily  compensated  for  by  increased  heart  rate. 
The  microcirculation  of  the  hamster  cheek  pouch  did  not  appear  to  actively 
enter  into  the  reactions  to  positive  acceleration.  Also,  the  cause  of  death 
at  various  magnitudes  of  acceleration  is  discussed.  (AUTHOR) 
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Yugov,  Ye  and  Serov,  A.  E.  1958  MAN  BEFORE  TAKING  OFF  TO  SPACE 

(Chelovek  pered  startom  v  Kosmos 
Trans  of  Izvestiya  (USSR)  Oct.  4,  1958. 

(Office  of  Technical  Services,  Washington,  D.C.) 

Feb.  12,  1959  59-16413 


ABSTRACT:  Physiological  problems  involved  in  space  flight  and  during 

acceleration  are  described  in  laymen's  terms.. 
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Yurow,  V.  R.  1961  NOL  WATER-ENTRY  TEST  FACILIT/  (Naval  Ordnance  Lab.,  White 
Oak,  Md.)  NAVORD  rept.  no.  6815;  15  March  1961;  ASTIA  AD-244  721 


ABSTRACT:  A  high  velocity,  variable  angle  launcher  has  been  placed  in  operatior 
at  the  test  pond  of  the  Navai  Ordnance  Laboratory.  Internally  instnimented 
models  and  high  speed  motion  picture  photography  are  used  to  provide  water- 
entry  shock  signatures  and  trajectory  information.  Scale  and  I'ull  size  test 
vehicles  up  to  500  pounds  in  weight  and  14'  25  inches  in  diameter  can  be 
launched  at  velocities  that  range  from  350  fps  for  a  500  pound  model  to  1100 
fps  for  a  5  pound  model.  The  report  describes  the  facility  and  its  operation, 
discusses  its  advantages  and  limitations,  and  summarizes  the  test  programs 
conducted  in  the  facility  since  its  completion.  (Author) 


6,141 


Yustein,  S.E.  &  R.R.  Winans  1951  REPORT  OK  IWEr/riCATlON  FOR  L.KM! 
MENT  OF  AN  IMPACT  TEST  FOR  PROTECTIVE  H,\TS .  (Material  I.ah .  ,  Naval  Si, 
Brooklyn,  N.Y.)  Report  NS  181-013,  7  Aug.  1951.  ASTIA  AD  205  655 


ABSTRACT:  The  object  of  this  Investigation  is  to  develop  the  Brirell 
impression  method  as  described  in  reference  (f) ,  with  a  view  to  its  use 
in  drop  ball  impact  tests  on  protective  hats  for  brand  approval  and  inspec 
tion  test  purposes. 
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Zahm,  A.  F.  1911  STRESS  IN  AEROPLANES  IN  CURVILINEAR  AND  FANCV  FLIGHT. 
Scl ■  A2££.  105:189;  196. 
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Zahm,  A.  F. 


1913  STRESS  CONSIDERATIONS  IN  AEROPLANE  DESIGN. 
175:601. 


1-  FLanKiia 
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Zahm,  A.F.  1919  DEVELOPMENT  OF  AN  AIRITANE  SHOCK  RECORDER 
1 rankl in  Inst .  188:237 
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Zarriello,  J.  J,,  M.  E.  Norsworthy,  &  H.  R.  Bower  1958  A  STUDY  OF 
EARLY  GREYOUT  THRESHOLD  AS  AN  INDICATOR  OF  HUMAN  TOLERANCE  TO 
POSITIVE  RADIAL  ACCELERATORY  FORCE.  (Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Research  Proj .  NM  110211,  1.1, 

Subtack  1,  Rept.  11  8  May  1958  July.  1958,  ASTIA  AD  201  873. 

ABSTRACT:  To  determine  the  relationship  between  several  prerun  clinicnl 
measures  of  “cardiovascular  response  and  criteria  of  visual  impairment 
occuring  during  centrifuge,  52  subjects,  rang;ing  from  18  to  35  years 
of  age,  were  studied.  Five  cardiovascular  measures  were  taken  for 
each  subjet  t  and  related  to;  (1)  g  level  of  greyout,  (2)  time,  from 
onset  of  peak  g  to  onset  of  greyout,  (3)  g  level  of  blackout,  and  (4) 
time  from  onset  of  peak  g  to  onset  of  blackout.  The  task  was  to  respond 
(press  a  button)  to  both  central  and  peripheral  lights,  presented 
randomly,  while  undergoing  acceleration.  The  results  are  discussed  in 
terms  of  prediction  of  man's  g  tolerance. 
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Zarriello,  J.J.,  E.  Norsworthy  &  H.R.  Bower  1959  STUDY  OF  EARLY  GREY¬ 
OUT  THRESHOLD  AS  INDICATOR  OF  HUMAN  TOLERANCE  TO  POSITIVE  RADIAL 
ACCELERATORY  FORCE.  (Paper,  Meeting  of  Aero  Medical  Association, 

Stat ler  Hilton  Hotel,  Los  Angeles,  27-29  April  1959.) 


ABSTRACT:  The  purpose  of  this  study  was  to  Investigate  the  relationship 
under  increased  positive  radial  acceleratory  force  between  peripheral  light 
loss  and  blackout  or  unconsciousness  when  the  light  stimulus  is  located  at 
80°  to  the  peripheral  field;  and  to  determine  whether  an  b0°  peripheral 
light  stimulus  was  an  earlier  indicator  than  the  23  light  for  an  endpoint 
of  greyout  in  regards  to  magnitude  of  the  G  force.  The  time  spread  between 
onset  of  greyout  (80°  light  loss)  and  onset  of  blackout  or  unconsciousness 
was  determined,  and  this  time  spread  was  found  to  be  slightly  increased 
when  compared  to  the  use  of  a  23°  ) ignt  as  an  endpoint  of  greyout.  The 
peripheral  light  loss  has  limited  usefulness  as  an  early  indicator  for  the 
onset  of  critical  symptoms  of  blackout  or  unconsciousness. 

(  J.  Aviation  Med.  30(3) :210-211.  March  1959.) 
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Zarriello,  J.  J.,  L.  M.  Seale,  &  M.  E.  Norsworthy  1958  THE  RELATIONSHIP 
BETWEEN  CARDIOVASCULAR  PilSPCNSE  AND  POSITIVE  3  TOLERANCE.  (N. 

.  Sch.  Av.  Med.,  Pensacola,  Pla.,  Res.  Proj .  NM  11  01  11  Subtask  1, 

Report  No.  11.  ASTIA  AD  201  873. 

See  Also;  J.  of  Aviation  Med.  29(11) ;815-820, 

ABSTRACT:  Relationships  between  pre  -  rjn  clinical  cardiovascular 
measures  and  criteria  or  positive  G  tolerance  were  determined  in  32 
inexperienced  centrifuge  subjects.  Subjects  were  .resented  two 
peripheral  lights  and  a  central  light.  G  levels  and  time  at  peak  G 
at  which  greyout  and  blackout  occurred  were  determined  for  each  subject. 
The  results  indicated  that  diastrlic  blood  pressure  was  significantly 
related  to  time  during  peak  G  and  no  cardiovascular  measures  were 
significantly  related  to  G  level  at  which  blackout  occurred.  The  G 
level  at  which  greyout  occurred  was  significantly  related  to  the  G 
level  at  which  blackout  occurred.  (Author) 
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Zarriello,  J.  J.  and  L.  M.  Seale  and  Mary  E.  Norsworthy  1958  THE 

RELATIONSHIP  BETWEEN  CARDIOVASCULAR  RESPONSE  AND  POSITIVE  G  TOl'-RANCE 
J.  of  Aviation  Medicine  29(1 1) : 815-820,  November  1958 


SUMMAiRY:  The  relationships  between  pre-nin  clinical  cardiovascular  measures 
and  criteria  of  G  tolerance  were  determined  in  fifty- two  inexperienced 
centrifuge  subjects.  The  subjects  were  presentea  two  peripheral  lights, 

80°  right  and  left  of  the  center  of  the  visual  field,  and  a  central  light. 

The  G  levels  at  which  greyout  and  blackout  occurred  and  the  time  at  peak 
G  at  which  they  occurred  were  determined  for  each  subject.  The  results 
incidated  that  the  diastolic  blood  pressure  was  significantly  related  to 
both  the  time  at  which  greyout  appeared  and  the  G  level  at  which  it  appeared. 
Pre- run  measures  of  pulse  rate  were  negatively  related  to  the  time  during 
peak  G  at  which  blackout  occurred.  No  cardiovascular  measures  were  signifi¬ 
cantly  related  to  the  G  level  at  %rhich  blackout  occurred. 
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Zarrlello,  J.  J.  19S8  SERL:M  CUTTAhlC  OXAlACETIC  TPJLNSKINASE  ACTIVITY  IN 

HUMANS  SUHJECTED  TO  .OSITIVE  RADIAL  ACCELERATORY  FORCE.  (Naval  School  of 
Avi-itlon  Medicine,  Pensacola,  Fla.)  Proj  .  Ni  .  NM  11  01  11;  Research  Rept . 
No.  MR005 .15-0001 . 1 . 12 . ,  1/17/58,  ASTIA  AD-203  322 
See  also  J.  Avia.  Med.  30(2): 97-99,  Peb .  1959 

ABSTRACT:  In  young  normal  subjects,  the  serum  glutamic -oxa lacet ic  transaminase 

activity  was  not  elevated  within  seventy-tvro  hours  following  human  centrifuga¬ 
tion  in  which  subjects  are  exposed  to  positive  radial  acceleratory  stress  leading 
to  blackout. 

SECOND  ABSTRACT:  The  purpose  of  the  study  was  to  determine  if  any  variation  of 
activity  of  Serum  glutamic  oxalacetic  transminase  (SGC-T)  occurs  following  human 
centrlfugatloti  when  relaxed  subjects  experience  the  physiological  state  of  black¬ 
out.  It  was  found  that  the  SGO-T  activity  is  not  elevated  within  seventy-two 
hours  following  human  centrifugation  leading  to  the  physiological  state  of  black¬ 
out  .  (AUTHOR) 
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Zarriello,  J.J.,  M.E.  Norsworthy  &  H.R.  Bower  1959  STlfDY  OF  EARLY  GREYOUT 
THRESilOLD  AS  AN  INDICATOR  OF  HUMAN  TOLERANCE  TO  POSITIVE  RADIAL 
ACCELERATORY  FORCE 

Paper;  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel,  Los  Angeles, 
April  27-29,  1959 


ABSTRACT:  The  purpose  of  this  study  was  tO' investigate  the  relationship  under 
increased  poistive  radial  acceleratory  force  between  peripheral  light  loss  and 
balckout  or  unconsciousness  when  the  light  stimulus  is  located  at  80  in  the 
peripheral  field;  and  to  determine  whether  an  80  peripheral  light  stimulus  was 
an  earlier  indicator  than  lights  located  at  23  in  the  peripheral  field.  Under 
conditions  of  our  experiment,  it  was  found  that  an  80  light  stimulus  was  an 
earlier  indicator  than  the  23  light  for  an  endpoint  of  greyout  in  regards  to 


magnitude  of  the  G  fo’-ce.  The  time  spread  between  onset  of  greyout  (80 
loss)  and  onset  of  blackout  or  unconsciousness  was  determined,  and  this 
spread  was  found  to  be  slightly  increased  when  compared  to  the  use  of  a 
light  as  an  endpoint  of  greyout.  The  peripheral  light  loss  has  limited 
as  an:  early  indicator  for  the  onset  of  critical  symptoms  of  blackout  or 
ciousness . 
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Zarriello,  J.J.  1959  SERUM  GLUTAMIC  OXALACETIC  TRANSMINASE  ACTIVITY  IN 

HUMANS  SUBJECTED  TO^POSITIVE^RADIAL  ACCELERATORY  FORCE.  J.  Avia.  Med.  30(2J: 
97-99,  Feb.  1959 

See  also  (Naval  School  of  Aviation  Medicine,  Ptnsacola,  Fla.)  Proj.  No.  NM 
11  01  11;  Research  Rept.  No.  MR005 . 15-0001 . 1 . 12 . ,  1/17/58;  ASTIA  AD-203  322 
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ABSTRACT-  In  younV^rtomul  subjects,  the  gerun-.^latamic-oxalaceCic  transairinase 
wc,  not  et.vated  within  .eventy-two  hours  following 
‘loi  in  which  .ubjnct.  .rn  .xpo.nd  lo  positive  tedie 1 , acce leratory  atresS  leading 

to  blackout. 

SECONh  ABSTRACT:  The  purpose  of  the  study  was  to  detcrSHine  if  any  variation  of 
activity  of  Serum  glutamic  oxalacetlc  transminase  (SGO-T)  occurs  following  numa 
centrifugation  when  relaxed  subjects  experience  the  physiological  state  of  ^a  k- 
out.  It  was  found  that  the  SGO-T  activity  is  not  elevated  within  sevcnty-c^ 
hours  following  human  centrifugation  leading  to  the  physiological  state  of  black¬ 
out  •  (ACTHOR) 
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Zarrlello.  J.  J.,  &  P.  B  Phillips  Jan.  1959  EPILEPTIFORM  SEIZURE  AND  LOW  G 

TOLERANCE;  A  CASE  REPORT.  J  Avic.  Med.  30(l):35-37 
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Zarrlello,  J.J.  1959  IDIOPATHIC  ORTHOSTATIC  HYPOTENSION  AND  ITS  RETATIONSHIP 
TO  POSITIVE  G  TOLERANCE 

(U.S.  Naval  School  of  Aviation  Medicine,  U.S.  Naval  Air  Station,  Pensacola, 
Florida)  Bureau  of  Medicine  and  Surgery  Research  Project  NM  11  01  11, 
Subtask  1  Report  No.  13.  Hay  21.  1959  ASTU  AD  225  719 

ABSTRACT:  Symptoms  of  unconsciousness  developed  in  two  student  pilots  during 

aerobatic  maneuvers.  These  student  pilots  were  normal  in  all  respects  having 
no  past  history  of  classical  symptoms  of  orthostatic  hypotension  but  demonstrating 
a  definite  fall  in  blood  pressure  on  assuming  the  upright  position.  They  were 
subjected  to  human  cent- ifugation  and  their  respective  greyout,  blackout,  and 
unconscious  threshold  levels  were  determined  and  compared  to  115  normal  cases 
subjected  to  centrifugation  in  a  similar  manner. 

When  subjected  to  centrifugation  these  individuals  demonstrated  a  markedly 
reduced  greyout,  blackout,  and  unconscious  tolerance  to  positive  G  as  compared 
to  115  normal  individuals. 

Human  centrifugation  may  be  used  as  an  adjunct  to  assist  in  the  diagnosis 
of  early  cases  of  postural  or  orthostatic  hypotension  prior  to  the  development  of 
classical  symptoms  of  th^s  syndrome. 

Candidates  entering  the  naval  flight  program  demonstrating  a  significant 
fall  in  blood  pressure  on  assuming  the  upright  position  should  be  screened 
carefully,  and  their  complete  evaluation  should  include  determiration  of  their 
basic  tolerance  to  positive  G  as  determined  by  human  centrifugation. 
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Zarrlello,  J.  J.  1959  THE  CORRELATION  OF  SCOTOPIC  AND  PHCrropic  VISION  IN 

RELATIONSHIP  TO  BLACKOUT  TOLERANCE  ON  THE  HLT1AN  CECTRIFUGE.  (Naval  School 
of  Aviation  Medicine,  Pensacola,  Fla.)  Research  Proj .  No.  NM  11  02  11,  Rept . 
No.  2;  ASTIA  AD-225  720;  30  Apr.  1959 
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Blackout  t h r*’ sho  1  d*'.  obtained  uniU  r  t  w"  li  vels  of  stinulus  Intensity  on 
I  >-  I  "'i  <•"<■  level  oi  intensity  employed  was  in  the 

,  .  ,,,  1  i  :  er  in  the  pl.otopic.  Under  conditions  of  this  experi- 

^  11'  Hviiis  indicate  significantly  that  lower  blackout  thresholds  are 

e'  Uiu'd  when  low  intensity  lights  are  used  and  the  subject  is  dark  adapted  that 
When  standard  lights  are  used  in  the  same  subject  after  he  has  been  light 
adapted.  This  result  pertains  when  the  subject  is  unprotected  or  protected  by  an 
anti -blackout  suit.  Other  significant  correlations  were  found.  (AUTHOR) 
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Zaaosov,  R.  &  A.  Popov  1959  VESTIBULTARNAYA  TRENIROVKA  (Vestibular 
Training) 

(Trans,  from  Bol'shaya  Medi tainskaya  Entsiklopediya.  (USSR)  v.  5,  cols. 
275-279,  1958) 

(SLA  Translations  Center,  Chicago,  111.)  59-18445 
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Zborowzski,  1944  REVIEW  OF  ROCKET  DEVELOPMENTS  AT  THE  BMW  UP  TO 
NOVEMBER  1944 

(B.I.O.S.  GROUPiZ,  Halstead  Exploitation  Centre  H.E.C.  10610) 
R.A.E.  Translation  No.  146 
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Zdanis,  B.R.  1956  NAVAL  ORDNANCE  LABORATORY  NAVORD  REPORTS  PL"B  LI  SHED  BY  THE 
AEROBALLISTIC  RESEARCH  DEPARTMENT,  1  JANUARY  1955  -  31  DECEMBER  1955 
(Naval  Ordnance  Lab.,  White  Oak,  Md.)  25  July  1956,  Aeroballlstlc  research 
report  no.  350;  NAVORD  Rapt.  no.  4312,  ASTIA  ADliS  337 
See  Also  ASTIA  AD- 7 7  437 
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Zechman,  F.  W. ,  N,  S.  Cherniack,  &  A.  S.  Hyde  1959  VENTILATORY  RESPONSE  TO 
FORWARD  ACCELERATION .  (Wright  Air  Development  Ctr.,  Wright -Patterson  AFB, 
Ohio)  WADC  TR  59-584;  ASTIA  AD-231  286;  Sept.  1959 
See  also  Fed .  Proc .  19:376,  1960 

ABSTRACT:  The  findings  of  two  series  of  experiments  dealing  with  the  effect  of 

forward  acceleration  on  respiration  in  man  are  presented.  In  the  first,  the  effect 
of  5,  8,  and  12  g  on  respiratory  frequency,  tidal  volume,  minute  volume,  and 
nitrogen  elimination  were  determined.  Frequency  increased  reaching  an  average  of 
39.2  cycles  per  minute  and  tidal  volumes  decreased  to  an  average  of  318  cc  at  12  g. 
The  volume  of  nitrogen  eliminated  during  a  30  second  period,  breathing  ox>gen  at 
12  g,  was  essentially  unchanged  suggesting  that  gross  alveolar  ventilation  did  not 
decrease.  In  the  second  series,  0  consumptions  were  measured  before,  during, 
and  after  accelerations  of  5,  8,  10,  and  12  g.  Oxygen  consumptions  indreased  with 
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acceleration  and  it  la  presumed  that  the  extra  work  of  breathing  may  be  an  impor¬ 
tant  contributing  factor.  In  both  series  of  studies  the  trunk  was  inclined  12 
degrees  in  the  direction  of  accelfiration  and  a  rate  of  onset  of  1  g  per  second  was 
used.  (AUTHOR) 
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Zechman,  F.  W.,  N.  S.  Cherniack,  &  A.  S.  Hyde  1960  VENTILATORY  RESPONSE  TO 

FORWARD  ACCELERATION.  Fed.  Proc.  19:376 

See  also  (Wright  Air  Development  Ctt-.  Wright-Patterson  AFB,  Ohio)  WADC  TR 

59-584,  Sept.  1959';  ASTIA  AD-231  286 

ABSTRACT:  The  findings  of  two  series  of  experiments  dealing  with  the  effect  of 
forward  acceleratibn  on  respiration  in  man  are  presented.  In  the  first',  the  effect 
of  5,  8,  and  12  g  on  respiratory  frequency,  tidal  volume,  minute  volune,  and 
nitrogen  elimination  were  determined.  Frequency  increased  reaching  an  average  of 
39.2  cycles  per  minute  and  tidal  volumes  decreased  to  an  average  of  318  cc  at, 12 
g.  The  volume  of  nrtrogqn  eliminated  during  a  30  second  period,  breathing  oxygen 
at  12  g,  was  essentially  unchanged  suggesting  that  gross  alveolar  ventilation  did 
not  decrease'.  In  the  second  series,  0^  consumptions  were  measured  before,  during, 
and  after  accelerations  of  5,  8,  10,  and  12  g.  Oxygen  consumptions  increased 
with  acceleration  and  it  is  presumed  that  the  extra  work  of  breathing  may  be  an  . 
important  contributing  factor.  In  both  series  of  studies  the  trunk  was  inclined 
12  degrees  in  the  direction  of  acceleration  and  a  rate  of  onset  of  1  g  per  second 
was  used.  (AUTHOR) 
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Zechman,  F.  W.  1958  THE  EFFECT  OF  FORWARD  ACCELERATION  ON  VITAL  CAPACITY 

(Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio)  WADC  TN  58*376; 
ASTIA  AD-209  411;  December  1958 
NOTE:  CARI  P&S  2.14 

The  effect  of  forward  acceleration  on  vital  capacity  has  been  measured 
human  subjects.  Vital  capacities  were  reduced  in  a  fairly  uniform  manner 
With  increasing  g.  Values  reached  on  average  of  1.5  liters  at  8  g  when  the  trunk 
was  inclined  25  degrees  forward.  This  degree  of  reduction  was  reached  at  6  g 
when  the  trunk  was  not  Inclined. 
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Zechman,  F.  W. ,  N.  S.  Cherniack,  &  A.  S.  hyde  1960  RESPIRATORY  EFFECTS  OF  FOR¬ 
FAR®  ACCELERATKW .  (Paper,  3l8t  Annual  Meeting  of  the  Aerospace  Medical 
Association,  Americana  Hotel,  Bal  Harbour,  Miami  Beach,  Florida,  May  9-11,  I960) 


ABSTRACT:  Since  it  is  likely  that  pilots  of  rocket  propelled  vehicles  will 
experience  forward  acceleration  and  since  respiratory  difficulties 

It  "  if:,  r " 

Of  foroord  .cc.l.r.aon  on  r,.pir.tdon.  Two  ..rle.  of  .xp.rlr.n„  .or.  co^d^tod. 
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In  the  first  the  influence  of  forward  accelerations  of  5,  8,  and  12  G  on  respira¬ 
tory  frequency,  tidal  volume  and  nitrogen  elimination  have  been  studied.  In 
the  second  series,  the  effect  of  forward  accelerations  of  5,  8,  10  and  12  G 
on  oxygen  consumption  has  been  measured.  Respiratory  frequency  increased  and  tidal 
volume  decreased  with  increasing  acceleration.  Frequencies  reached  39.2  cycles 
per  minute  at  12  G  while  tidal  volume  fell  to  318  cc.  The  nitrogen  eliminated 
during  a  30-second  period  of  oxygen  breathing  did  not  decrease  suggesting  that 
gross  alveolar  ventilation  probably  did  not  decrease.  Oxygen  consumption  increased 
with  increasing  forward  acceleration.  Several  factors  presumably  are  responsible 
including  the  extra  work  in  breathing  and  an  increase  in  muscle  tone. 
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Zechman,  F,  W.,  N.  S.  Chemiack  and  A.  S.  Hyde  1960  VENTILATORY 

RESPONSE  TO  FORWARD  ACCELERATION. 

In  J.  Appl.  Physiol  15:907-910,  Sept.  1960. 

ABS^TR^CT:  Two  series  of  experiments  dealing  with  the  effect  of  forward 
accele^tion  on  respiration  in  man  were  performed.  In  both  series  of  studies 
the  trunk  was  inclined  12  degrees  in  the  direction  of  acceleration  and  a 
rate  of  onset  of  1  g/sec.  was  used.  In  the  first  series,  the  effect  of 
5,  8  and  12  g  on  respiratory  frequency,  tidal  volume,  minute  volume  and 
nitrogen  elimination  was  determined.  Frequency  increased,  reaching  an 
average  of  39.2  cpm  and  tidal  volumes  decreased  to  an  average  of  318  cc 
at  12  g.  The  volume  of  nitrogen  eliminated  during  a  30-second  period, 
breathing  O2  at  12  g,  was  essentially  unchanged,  suggesting  that  alve'^lar 
ventilatic.',  did  not  decrease.  In  the  second  series,  O2  consumptions  were 
measured  before,  during  and  after  accelerations  of  5,  8,  10,  and  12  g.  O2 
consumptions  increased  with  acceleration  and  it  is  presumed  that  the  extra 
work  of  breathing  may  be  an  important  contributing  f2r*-or. 
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Zechman,  F.  6  G.  Mueller  1962  EFFECT  OF  FORWARD  ACCELERATION  AND  NEGATIVE 
PRESSURE  breathing  ON  PULMONARY  DIFFUSION. 

J.  AddI.  Physiol.  17:909-912,  Nov.  1962.. 
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Zechman,  F.  W.,  &  J.  Taylor  1962  RESPIRATORY  RESPONSE  TO  FORWARD  ACCELERATION 
COMPARED  WITH  CHEST  COMPRESSION  IN  DOGS.  J.  Applied  Physiol.  17(3) ; 410-412, 
May  1962 

ABSTRACT:  Six  mongrel  dogs  were  studied  to  determine  if  the  increases  in  frequency 

of  breathing  characteristic  of  both  chest  compression  and  forward  acceleration 
are  initiated  by  the  same  vagal  reflex.  Since  vagal  section  only  abolished  the 
response  to  chest  compression,  it  is  assumed  that  some  other  mechanism  is  primar¬ 
ily  responsible  for  the  rate  increase  characteristic  of  forward  acceleration. 
Experiments  are  also  described  which  suggest  that  the  increased  respiratory 
frequency  may  be  attributed  to  a  hypoxic  drive,  (AUTHOR) 
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Zechman,  F.  W.,  &  G.  Mueller  1962  EFFECT  OF  FORWARD  ACCELERATION  AND  NEGATIVE 
PRESSURE  BREATHING  ON  PULMONARY  DIFFUSION.  J .  Applied  Physiol  .  17(6): 909- 
912,  Nov.  1962 


ABSTRACT:  Forward  acceleration  decreases  lung  volumes,  resembling  negat iye  pres¬ 
sure  breathing  (NPB) .  At  4  g  the  relaxation  pressure  curve  is  shifted  downward 
and  to  the  right  15  mm.  Hg .  Pulmonary  gas  exchange  diffusion  capacity  were 
measured  in  nine  human  subjects  during  NPB  (-15  mm.  Hg)  and  forward  acceleration 
(4  g).  Pulmonary  ventilation  increased  approximately  407.  in  each  condition.  The 
oxygen  uptake  increased  with  NPB  (from  261  to  293  ml. /min.)  and  was  slightly 
decreased  or  unchanged  at  4  g.  Carbon  dioxi.de  elimination  increased  in  both 
experimental  conditions.  The  apparent  steady-state  carbon  monoxide  diffusion  was 
unchanged  by  NPB  but  decreased  from  an  average  control  value  of  21  to  12  ml. /min. 
mm.  Hg  at  4  g.  Since  lung  volumes  are  decreased  by  comparable  amounts  in  both 
conditions,  it  is  believed  that  the  deleterious  effects  observed  with  forward  ac¬ 
celeration  are  associated  with  the  increased  hydrostatic  gradient  from  chest  to 
back.  (AUTHOR)  (Aerospace  Medicine  34(3):276,  March  1963) 
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Zeckwer,  I.  T.  1952  ACCELERATING  EFFECT  OF  ADRENALECTOMY  ON  REGROWTH  OF  HAIR 
IN  THE  RAT  CONSIDERED  IN  REIATION  TO  PITUITARY  HISTOLOGY.  (Dept,  of  Patho¬ 
logy,  Unlv.  of  Pennsylvania  Medical  School,  Philadelphia) 


ABSTRACT:  Four  groups  of  rats  were  studied:  1)  thyroidectomized ,  2)  thyroidec- 

tomized  and  adrenalectomized,  3)  adrenalectomized,  4)  intact.  Adrenalectomy  was 
performed  5  to  17  weeks  afte.  .hyroidectomy .  Adrenalectomized  rats  received  17. 
NaCl  drinking  fluid.  Hair  was  shaved  by  electric  clippers  from  the  back  and  sides 
of  all  rats,  and  the  regrowth  of  hair  photographed.  Thyroidectomized  rats  showed 
large  bald  areas;  rats  with  combined  thyroidectomy  and  adrenalectomy  showed  rapid 
diffuse  regrowth,  nearly  as  merged  c*  adren- lectomizci..  »>ilh  tnyroids  intact, 

whose  growth  was  much  more  rapid  than  in  the  intact  rats.  This  proved  that  thy¬ 
roidectomy,  which  caused  loss  of  acidophils  from  the  pituitary  and  stunting  of 
somatic  growtii ,  did  not  prevent  the  accelerating  effect  of  adrenalectomy  on  hair 
growth.  A  number  of  parabiotic  rats  were  studied  in  which  one,  partner  was  adren- 
alectomized.  The  adrenalectomized  partner  showed  as  rapid  diffuse  regrowth 
of  hair  as  did  single  adrenalectomized  rats.  The  intact  partner  in  parabiosis 
with  the  adrenalectomized  showed  the  slower  patterns  of  regrowth  characteristic 
of  a  single  intact  rat.  The  adrenalectomized  partner,  therefore,  did  not  transfer 
to  the  intact  parabiont  any  substance  that  stimulated  hair  growth.  This  suggests 
that  adrenalectomy  does  not  cau.se  any  increase  in  an  accelerating  substance,  but 
occasions  the  removal  of  an  inhibitory  substance,  and  this  removal  is  not  modified 
by  loss  of  pituitary  acidophils  consequent  upon  thyroidectomy.  Regrowth  of  hair  - 
does  not  parallel  somatic  growth  and  does  not  depene  on  the  presence  of 
pituitary  acidophils.  (Federation  Proceedings  11(1):177,  1952) 
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Zeigen,  R.  S.  1961  MUSCLE  STRENGTH  UNDER  FORWARD  ACCELERATION 

(Paper,  32nd  Annual  Meeting,  Aerospa-e  Medical  Assoc.,  2A-27  April  1961, 
Chicago ,  Ill.) 


ABSTRACT:  Man's  ability  to  utilize  his  mechanical  characteristics  under  various 
degrees  of  forward  acceleration  is  being  studied.  Hiximum  hand  and  am  strengths 
in  six  movements  with  the  elbow  flexed  at  a  90-degree  angle  have  been  tested 
thru  8  g  using  an  isometric  strain  gage  dynamometer.  A  nylon  net  supine  seat 
with  a  12-degree  back  angle  served  as  the  body  support.  Among  the  parameters 
studied  were  intra-  and  inter -subject  variabi 1 ity  under  both  rested  and  fatigued 
conditions.  Selected  anthropometric  dimensions  were  measured  on  the  twenty-two 
subjects  used  and  possible  correlations  between  these'  dimensions  and  the  six  arm 
strength  movements  investigated.  (J .  Aerospace  Medicine  32(3): 253,  Mar.  1961) 
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Zeiner,  E.A.  1962  XI.  ENGINEERING  RESEARCH. 

(Jet  Propulsion  Laboratory,  California  Institute  of  Technology, 

Pasadena,  Calif.)  Research  Summary  No.  36-13  ior  the  period  Dec.  1,  1961  to 
Feb.  1,,  1962.  ASTIA  AD  2 7A  Oil. 

ABSTRACT:  A  drop  capsule  is  being  developed  t>'>  ;  ii-vide  an  experimental  chamber 
in  which  to  perform  free-fall  (zero-g)  li';u'  r  -xper  iment  s  .  It  is  hoped 

that  10  sec.  of  free-fall  with  satistu:  I'-.i-  )>,  ,  :  tons  can  be  achieved. 

Toward  this  objective,  a  pre  f  f  |  sva.s  built  ..  was  decided  to  drop 

two  identically  designed  . . .  .  liic  Glen  C.i  .  b  ,u .  ,c  at  Page,  Arizona, 

where  672  ft.  of  fall  and  a  s,>t!  Oirt  impact  .irc.i  <».  :  e  av,»i:  ible.  By  using  tb.e 
measured  drop  time  and  the  t  r  dlst.tmc  f.i’,  ,.  t  oefficlent  of  the 

first  capsule  was  determuu  o  to  u  (i'',’  t  i  --  ,  Ku  value  had  been 

assumed  at  0.070.  The  capsule  te!)  alibu:  a  '  impacting  the 

desired  ground  point  wit. tin  the  accuracc  »  •'  :  .  '  ' f  i  1-5  ft.  The 

first  scan  of  the  films  indicated  that  t  .  mm  leli  without  rolling,  pitch¬ 

ing,  or  yawing.  The  general  result  at*  o  the  capsule  is  aerodynamical iy 
satisfactory  within  the  accuracy  ot  i;t«-  external  camera  setup.  The  impact  dis¬ 
persion  from  the  helicopter  drops  was  estimated  at  +  3.00  ft.  but  excessive 
•■■scillations  were  visually  observed.  No  evaluation  has  yet  been  made  on  the 
second  capsule  dropped  from  the  oridge. 
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Zeitlin,  L.  R.  1960  THE  INTLUEN'CE  OF  HEART  ACTION  AND  THE  CIRCiriATION  OF  TH'=' 
BLOOD  ON  MANNED  SATELLITE  ATTITUDE  CONTROL.  J.  of  the  Astro.vautical  .Sciences 
7(3):  70-72,  Fall  1960  - - - - — 

ABSTRACT:  The  internal  disturbing  forces,  particularly  those  produced  by  the 
heart  action  and  blood  circulation,  are  taken  into  consideration  in  the  design 
of  an  attitude  control  system  for  a  manned  satellite. 


Zeller,  A.  F. ,  &  H.  G.  Moseley  1957  AIRCRAFT  ACCIDENTS  AS  RELATED  TO  PILOT 
AGE  AND  EXPERIENCE.  J.  Avia.  Med.  2a!l71-18A 
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Zeller,  A.  F.,  H.  G.  Moseley,  &  J.  M.  Burke  1957  FIGirrER  ACCIDENTS.  CENTURY 
SERIES.  (FlOO,  FlOl,  FIO: ,  AND  F104)  (Aero  Med  Safety  Div.,  Directorate  of 
Flight  Safety  Research,  The  Inspector  General,  U.  S.  Air  Force)  Sunxnary  No. 
20-57;  1  Oct.  1957 
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Zeller,  Anchard  K.  *iar.  1V.50  lILMA.v  AitlLITY  ANU  HIGH  1  EHFOK.v,ANCE  FLTGliT. 
AF  Uirectoratc  cf  Flight  Safety  Research  Kept.  R-G-SC,  26  Mar.  1V58. 
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Zeller,  A.  F.,  Ph.  D.  1959  HUMAN  ABILITY  AND  HIGH  PERFORMANCE  FLIGHT: 
AN  ANALYSIS  OF  ACCIDENTS  IN  "CENTRUY  SERIES"  AIRCRAFT. 

The  Journal  of  Aviation  Medicine.  30(2) : 126-135 .  Feb.  1959. 


6,174 

Zeller,  Anchard  F.  1959  AGE,  EXPERIENCE  AND  AIRCRAFT  ACCIDENTS 
Aerospace  Medicine,  30(10) : 736-750 
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Ze’.ler,  A.  F.,  G.  H.  Mormand,  &  J.  M.  Burke  1961  AIRCRAFT  ACCIDENTS  AND 
AIRCRAFT  INSTRUMENTS  Aerospace  Medicine  32:(1)42-51. 

ABSTRy\CT:  Unfortunately  aircraft  accidents  under  instrument  conditions  are  not 

rare.  During  the  period  of  July  1,  1957  through  June  30,  1958  the  Air  Force 
experienced  116  such  major  accidents.  In  those  considered,  111  aircraft  were 
destroyed  and  sixty-five  pilot  operators  were  fatally  injured.  Accidents  of  this 
kind  emphasize  the  dependence  of  pilots  on  aids  external  to  themselves,  particular¬ 
ly  when  visual  contact  is  lost.  By  far  the  greatest  portion  of  the  accidents 
under  instrument  reference  occurred  in  flight  under  normal  conditions.  The  most 
frequent  accident  type  was  collision  with  eround  or  water  and  the  second  most 
frequent  was  the  abandonment  of  the  aircraft  while  it  was  still  in  operating 
condition  because  of  such  emergencies  as  impending  fuel  depletion  or  because  the 
pilot  was  lost.  The  collisions,  with  the  ground  or  water,  in  most  instances,  were 
completely  unanticipated  and  gave  the  pilot  no  opportunity  for  escape.  An 
accident  under  instrument  conditions  involves  a  breakdown  of  the  equipment,  the 
auxiliary  aids,  the  man,  or  of  the  interaction  between  them.  This  article*contains 
graphs,  tables  and  information  concerning  te.st.  .-.v  ■. - -  - - - - - 
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Zeller,  A.  F.  1962  CURRENT  FLYING  AND  ACCIDENT  POTENTIAL. 

J.  Aerospace  Medicine  33(8) : 920-929 .  Aug.  1962 

ABSTRACT:  There  is  a  direct  relationship  in  the  anticipated  direction  between, 
current  flying  and  accident  experience.  This  is  affected  by  such  variables 
as  the  age  and  experience  level  of  the  pilot.  It  is  particularly  related 
to  the  specific  type  of  equipment,  being  much  more  emphasized  where  higher 
performance  aircraft  are  involved.  The  combination  of  limited  background 
experience  and  limited  current  flying  in  the  high  performance  fighters  particul 
arly,  result  in  a  situation  of  extreme  accident  potential.  The  most  immediate 
way  of  reducing  this  appears  to  be  by  substantial  increases  in  the  amount  of 
cur  ent  flying  made  available  to  the  individual  pilot.  The  operation  of  jet 
trainers  and  jet  bombers  is  less  related  to  current  flying  than  is  the  jet 
fighter.  The  demonstrated  relationship  between  the  variables  involved  have  a 
number  of  implications  directly  applicable  to  decisions  regardin^;  the 
apportionment  of  hours;  the  decision  to  transition  pilots  of  various  age  and 
background  and  the  type  of  equipment  which  is  most  desirable  for  maintaining 
flying  proficiency  where  a  direct  operational  assignment  is  not  involved. 
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Zeller,  W.  1932  DEM  MENSCHLICHEN  k6'rPER  AUFGE2WUNGEN  BEWEGUNGSVORGANGE 

UND  DEREN  WAHRNEHML'NG,  (Influence  of  motion  on  the  body  and  its  perception) 
Psychotechn.  Ztschr.  7:139-147 
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Zellmer,  R.  W.,  G.  J.  Womack,  R.  C.  McNee ,  &  R.  G.  Allen,  Jr.  1962  SIGNIFI¬ 
CANCE  OF  COMBINED  STRESSES  OF  G-FORCES  AND  IRRADIATION .  (Paper,  33rd  Annual 
Meeting  of  the  Aerospace  Medical,  Assoc . ,  9-12  April  1962,  Atlantic  City,  N. 
J.) 


ABSTRACT:  The  occupant  of  a  space  vehicle  will  be  exposed  to  varying  amounts  of 
accelerative  force  upon  injection  into  orbit,  escape  from  Earth's  gravitational 
field  and  reentry  into  the  atmosphere.  Effects  of  G-forces  ideally  will  be 
minimized  by  proper  positioning  of  the  astronaut  within  the  capsule,  but  mal- 
orientation  of  the  capsule  could  well  occur  due  to  system  dysfunction.  In  addi¬ 
tion,  to  this  stress,  the  crewman  will  be  required  to  accept  minimum  radiation 
exposure  in  certain  regions  of  the  flight  profile  or  possibly,  additionally, 
larger  doses  due  to  unexpected  solar  flare  activity.  The  additivity  of  these 
combined  stresses,  within  time,  is  the  subject  of  this  paper.  Groups  of  rats 
were  exposed  in  an  experimental  array  designed  r^'  explore  the  interaction  of 
vari'  us  amounts  of  positive,  negative,  and  trar  erse  G-forces  with  grades  doses 
of  gamma  irradiation  before  and  at  various  time  intervals^fol lowing  the 

acceleration  exposure.  The  end  point  investigated  was  the  LD30  of  the  exposed 
animals.  Data  will  be  presented  and  the  significance  of  these  data  discussed. 

(J  Me  j.ic  ine  33(3):356,  Mar.  1962) 
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Zhukov-Verezhnikov,  N.  N. ,  V.  1.  Yakovlev  &  I.  N.  Mayskii  1961  0 

TERETICHESKIKK  PROBLEMAKH  KOSMICHESKOY  BIOLOGIl  (Theoretical  Problems 
of  Cosmic  Biology) 

(Trans,  of  Voprosy  Filosofii  (USSR)  14(9): 111-119,  1960) 

(Office  of  Technical  Services,  Washlngto,  D.C.)  61-21125 
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Ziegcnruecker,  G.  H.,  &  £.  B.  Magid  1959  SHORT  TIME  HUMAN  TOLERANCE  TO 
SINUSOIDAL  VIBRATIONS.  (Wright  Air  Development  Ctr.,  Wright'-Patterson 
AFB,  Ohio)  WADC  TR  59-391;  ASTIA  AD-227  341;  July  1959 

ABSTRACT:  Short  time  human  tolerance  criteria  for  sinusoidal  vibration  from 
1  to  15  cps  were  determined  using  10  healthy  male  subjects  ranging  in  age  from 
23  to  34  years.  At  each  frequency,  the  amplitude  was  increased  at  a  constant 
rate  from  zero  to  the  point  where  the  subject  stopped  the  run  because  he 
thought  that  further  increase  might  cause  actual  bodily  harm.  The  lower 
levels  of  tolerance  were  found  to  be  between  1  and  2  g  at  3  -  4  cps  and  at 
7-8  cps.  The  highest  tolerance  level  of  7  -  8  g  was  found  at  15  cps. 
Subjective  tolerance  limits  were  found  to  be  caused  by  one  or  more  of  seven 
specific  sensations  or  symptoms.  Physiological  observations  during  vibration 
exposure  were  also  made.  (AUTHOR)' 
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Ziegenrucker,  G.H.  &  E.B.  Magid  1960  SHORT  TIME  HUMAN  TOLERANCE  TO 
SINUSOIDAL  VIBRATIONS.  (Paper,  31st  Annual  Meeting  of  the  Aerospace 
Medical  Association,  Americana  Hotel,  Bal  Harbour,  Miami  Beach,  Fla., 

May  9-11,  1960) 

ABSTRACT:  Short  time  human  tolerance  criteria  for  sinusoidal  vibration  from  1 
to  15  cps  were  determined  using  ten  healthy  male  subjects  ranging  in  age  from 
twenty-three  to  thirty- four  years.  At  each  frequency,  the  amplitude  was  in¬ 
creased  at  a  constant  rate  from  zero  to  the  point  where  the  subject  stopped 
the  run  because  he  thought  that  further  increase  might  cause  actual  bodily  harm. 
The  lower  levels  of  tolerance  were  found  to  be  between  1  and  2  G  at  3-4  cps  and 
at  7-8  cps.  The  highest  tolerance  level  of  7-8  G  was  found  at  15  cps.  Subject¬ 
ive  tolerance  limits  were  found  to  be  caused  by  one  or  more  of  seven  specific 
sensations  or  symptoms.  Physiological  observations  during  vibration  exposure 
were  also  made. 
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Ziegler,  R.  B.  and  J.  Lazo  1961  SUBJECT  SELECTION;  PERTINENT  CRITERU 
FOR  SUBJECTS  IN  AEROSPACE  HUMAN  FACTORS  RESEARCH. 

Aerospace  Medicine  32(3); 253,  March  1961. 


ABSTRACT:  Selection  of  subjects  for  aerospace  human  factors  research  becomes 


1,825 


Increasingly  critical  when  the  results  are  to  be  applied  to  a  single  human 
being,  such  as  the  operator  of  an  X-IS  aircraft  or  Mercury  capsule.  Longi¬ 
tudinal  analysis  of  data  from  subjects  In  several  Air  Crew  Equipment  Lab¬ 
oratory  studies  has  indicated  that  one  carefully  chosen  subject  can  often 
provide  more  pertinent  Information  than  can  large  groups  of  randomly  selected 
men.  There  was  a  tendency  for  Introversive  types  of  men  to  deal  with  anxiety 
differently  than  extroversive  types  do,  and  to  have  different  psychophyslo- 
loglcal  patterns.  Examples  are  given  of  differences  In  perceptual  thresholds, 
time  estimation  ability,  performance,  personality  test  results,  and  In 
physiological  measures,  found  In  experimental  subjects  and  which  appeared 
to  be  related  to  the  manner  In  which  they  reacted  to  stress  situations. 

These  meaningful  dli^ferences  are  frequently  cancelled  out  by  statistical 
averaging  techniques.  A  thorough  mission  profile  analysis  can  provide 
criteria  for  detemlnlng  which  subjects  are  appropriate  for  studies  of  a 
particular  aerospace  problem. 
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Ziengenruecker,  G.H.  &  E.B.  Magld.  1960  SHORT  TIME  HUMAN  TOLERANCE  TO 
SINUSOIDAL  VIBRATIONS.  Aerospace  Med.  31  (4) : 325-326 


ABSTRACT:  Short  time  human  tolerance  criteria  for  sinusoidal  vibration 
from  1-15  cps  were  determined  using  ten  healthy  male  subjects  ranging  in 
age  from  23  to  34  years.  At  each  frequency  the  amplitude  was  increased  at 
a  constant  rate  from  0  to  the  point  where  the  subject  stopped  the  run  be¬ 
cause  the  thought  that  further  increase  might  actual  cause  bodily  harm.  The 
lower  levels  of  tolerance  were  found  to  the  between  1  and  2  G  at  3-4  cps  and 
at  7-8  cps.  The  highest  tolerance  level  of  7-6  was  found  at  15  cps.  Subject¬ 
ive  tolerance  limits  were  found  to  be  caused  by  one  or  more  of  7  specific 
symptoms.  Physiological  observations  during  vibration  exposure  were  also  made. 
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Zim,  H.  S.  1943  MAN  IN  THE  AIR: 

(New  York:  Harcburt  Brace  &  Co. 


Ull  of_  Mying  on  the  Human  Body. 

1943)  ■■■' 


ABSTRACT:  "Man  in  the  Air"  considers  flying  from  the  point  where  it  affects 
man's  body  and  mind.  The  chapters  include;  man  in  the  ocean  of  air;  the  air 
in  which  we  life;  our  bodies;  adjustment  to  temperature;  respiration  and 
breathing;  oxygen  and  oxygen  masks;  present  day  oxygen  masks;  aeroembolism; 
pressure  suits  and  pressure  cabins;  high  up  on  the  ground;  changes  in  speed 
and  direction;  positive  and  negative  acceleration;  eyes  to  see;-ears  to  hear; 
ears  are  for  more  than  hearing;  air  sickness;  flying  fatigue;  smart  enough 
to  fly;  tests  and  more  tests;  safety  in  flight  fatigue;  smart  enough  to  fly; 
tests  and  more  tests;  safety  in  flight  and  flying  and  public  health. 


6,185 


1,826  - 


Zlnkin,  N.  V.  1961  KONFERENTSIIA  PO  PROBLEME  ADAPTATSII,  TRENIROVKI  I  DRUGIM 
SPOSOBAM  POVYSHENIIA  USTOICHIVOSTI  ORGANIZMA,  25-28  lANVARIA  1961  G. 
(CONFERENCE  ON  PROBLEMS  OF  ADAPTATION,  TRAINING,  AND  OTHER  METHODS  OF 
INCREASING  BODY  RESISTANCE,  25-28  JANUARY  1961)  Fiztologtcheskll  zhurnal 
SSSR  (Moskva)  47(7):934-937,  July  1961 

English  Translation:  Sechenov  Physiol.  J.  USSR  (New  York:  Pergamon  Press, 
1962)  47(7): 1020-1023,  Jan.  1962 


ABSTRACT:  The  majority  of  papers  were  concerned  with  the  discovery  of  adaptation 
mechanisms  and  measures  for  enhancing  the  organism's  resistance  to  unfavorable 
agents  (physical  training,  drugs,  etc.).  Non-specific  increase  in  resistance  via 
non-specific  adaptation  mechanisms  were  obtained  after  administration  of  Dibazol, 
"Zhen'shen",  Eleutherococcus ,  vitamin  8^2 •  ascorbic  acid.  Proserine,  eserine, 
or  cortisone.  Various  experiments  were  reported  where  these  agents  alone  or  in 
combination  raised  the  tolerance  to  hypoxia,  hypothermia,  hyperthermia,  and 
acceleration  In  the  animal  organism.  A  number  of  reports  dealt  with  increased 
resistance  resulting  from  regular  exposure  to  hypoxia.  Preliminary  adaptation 
of  rats  to  hypoxia  Increased  their  resistance  to  hypothermia,  bum  sequelae,  and 
hyperthermia.  Hemispherectomy  affected  hypoxia  tolerance  differentially  in  rats 
and  dogs.  Other  reoorts  described  research  on  the  organism's  adaptation  to 
ambient  heat  or  cold,  the  importance  of  muscular  work  in  increasing  non-specific 
resistance,  research  on  fatigue,  development  of  resistance  to  drugs  by  cancer 
cells,  and  neural  adaptation.  (Aerospace  Medicine  33(11): 1396,  Nov.  1962) 
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Zlmkin,  N.  V.  1961  CONFERENCE  ON  THE  PROBLEM  OF  ADAPTATION,  TRAINING 
AND  OTHER  METHODS  OF  RAISING  BODILY  RESISTANCE,  STALING,  JAN.  61, 
(Trans,  of  Fizlologicheskii  Zhurnal  (USSR)  47(7) : 934-937,  1961.) 
(Office  of  Technical  Services,  Washington,  D.C.)  62-15380 
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Ziw-er,  H.  1960  TECHNICAL  REVIEW  OF  BIOSCIENCES  RESEARCH 
(Georgetown  U.  Hospital,  Washington,  D.C.)  Project  9778(805),  Contract 
AF  49(638) -187;  AFOSR,  DLS 


ABSTRACT:  The  purpose  of  this  research  is  to  assemble  and  administer  review 
committees  consisting  of  distinguished  scientists  in  the  biosciencei  area  for 
the  purpose  of  providing  critical  reviews  and  guidance  for  the  biosrlences 
research  program.  Special  teams  will  be  provided  fur  the  preparation  of  reports 
and  materials  on  special  subjects  of  Importance  to  the  biosciences  research 
program  specifically,  and  to  the  Air  Force  at  large  as  required.  A  vehicle 
and  personnel  for  the  review  of  research  proposals  submitted  to  the  biosciences 
program  will  be  provided  to  Insure  the  ablest  evaluation  of  such  proposals. 
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Zliimeman,  and  Putnam  1947  RELATIO!!  BETWEEN  ELECTROENCEPHALOGRAPHIC  AND  HIS¬ 
TOLOGIC  CHANGES  FOLLOWING  APPLICATIONS  OF  GRADED  FORCE  TO  CORTEX  Arch 
Nearol.  Pavchlat.  57:521-546  - ' 
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ZlUDennan.  H.  S.,  A.  A.  Canfield,  &  R.  C.  Wilson  1948  THE  EFFECT  OF  INCREASED 
POSITIVE  RADIAL  ACCELERATION  OR  G,  UPON  HUMAN  ABILITIES.  PART  I:  SPATIAL 
ORIENTATION  ABILITY.  (University  of  Southern  California,  Los  Angeles,  Calif.) 
Contract  N6ori77,  Task  Order  III;  ASTIA  ATI-52525;  15  June  1948 


ABSTRACT:  The  effects  were  invest igated  of  various  levels  of  radial  acceleration 
or  positive  G  on  human  spatial  orientation  ability.  Subjects  wearing  anti-G  suits 
were  tested  at  G  level?  of  one,  two,  three,  four,  and  five  G  by  means  of  the  human 
centrifuge  and  analyse?  were  made  of  the  difficulty  of  the  six  possible  response 
movements.  No  observ/.ble  effect  of  increased  G  was  found  in  the  performance  of 
the  task,  either  on  fpeed,  accuracy,  or  total  performance,  and  no  individual  vr.ria- 
tions  were  observed  It  was  concluded  that  a  pilot,  equipped  with  a  type  Z-2  G 
suit  has  no  impairment  of  his  spatial  orientation  ability  when  exposed  to  as  much 
as  5  G  for  a  period  of  15  seconds.  (CADO) 

SUMMARY:  1)  This  study  is  devoted  to  appraisal  of  the  effects  of  various  levels 

of  radial  acceleration  or  positive  G  on  spatial  orientation  ability.  It  is  one 
of  a  series  of  psychological  experiments  designed  to  investigate  the  effects  of 
variation  of  G  upon  Independent  measurable  human  abilities,  called  factors.  2) 

The  factorial  viewpoint  was  adopted,  on  the  assumption  that  such  an, approach  should 
yield  the  most  economical  and  meaningful  results.  3)  The  abilities  under  investi¬ 
gation  are  those  which  were  found  to  be  most  valid  for  predicting  success  in  pilot 
training  during  World  War  II.  4)  A  study  of  the  effects  of  positive  G  on  ‘spatial 
orientation  ability  was  undertaken  first.  The  results  of  this  investigation  are 
presented  in  this  report.  5)  A  test  to  measure  this  spatial  orientation  ability 
was  devised  and  apparatus  suitable  for  presenting  the  test  on  the  human  centrifuge 
was  constructed.  6)  The  test  was  administered  to  subjects  at  one,  two,  three, 
four  and  five  G.  Subjects  wore  ant i-Q  suits,  type  Z-2,  during  all  the  test  periods. 
At  15  sec.  run  at  each  of  the  G  levels  was  given  at  each  day's  testing  session  for 
each  individual.  This  procedure  was  repeated  on  five  different  days  with  counter¬ 
balanced  G  order  and  rearrangement  of  test  items.  Twenty-one  subjects  completed 
the  series  of  trials.  7)  Analysis  of  the  data  obtained  reveals  no  evidence  that 
spatial  orientation  ability,  as  measured,  was  affected  by  increased  G  produced 
by  radial  acceleration  on  the  human  centrifuge.  No  significant  differences  were 
found  between  scores  made  at  the  five  different  G  levels.  8)  It  is  recommended 
that  the  outlined  series  of  psychological  studies  be  continued,  to  map  as  completely 
as  possible  the  effects  of  increased  G  forces  upon  human  abilities.  (AUTHOR) 


Zimmerman,  R.H.  &  C.D.  Jones  1962  FLICmT  ENVIRON’-ENT  DESIGN  PARAMETERS  FOR 
MARS  AND  VEOTS  (Ohio  State  D.  Research  Foundation,  Columbus,,  Ohio) 

Contract  AF  33(616)59,14:  ProJ.  6146;  ASD  TDR  62-805,  ASTIA  AD-288  538 

ABSTRACT:  The  physical  characteristics  of  the  planets  Mars  and  Venus  are 
assessed  and  probable  quantitative  limits  are  defined  as  minimum,  representative 
and  maximum  probable  values  for  application  to  environmental  studied  and 
equi^ent  design.  These  data  are  applied  to  Chapman  s  generalized  analysis 
for  bodies  enuring  plaetary  atmospheres  to  proflight  environment  design 
parameters.  These  planetary  parameters  are  applied  with  body  ..ud  trajectory 
Tialu*  Chapman  •«  c-slysis,  to  sel-cted  '»lrect,  multipass  ap'» 
graze  entries.  (AUTHOR) 
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Zlsklnd,  1  0,  Creech  Mar.  1061  STUDIES  OF  P£S?IRAT0RY  FUNCTION 
FOLDOTTING  THOPACir  AND  THORACO-ABDOMNAL  INJURIES:  1)  Pulmonary  com¬ 
pliance,  2)  Alveolar  ventilation,  ?)  Inspired  paa  distribution. 

ASTU  AD  253  498.  (Cent,  m,  DA-<0-007-^^D-796 ) 

Sumary(a)j  A  large  mobile  equipment  cart  csnecial-y  designed  for  bedside 
studies  has  been  as.serbled..  The  cart  carries  a  spirometer  integrated 
■with  apparatus  for  the  determination  of  residua^  rolur.e,  inspired  air 
distribution,  pulmonary  conpliance  and  airray  resistance.  The  cart 
and  the  apparatus  are  described  in  detail  in  the  report. 

'with  the  modified  apparatus  29  subjects  including  normals,  medical 
patients  and  traumatic  chest  and  thoracic  surgical  patiants  have  been 
studied;  the  results  are  tabulated  in  the  report.  The  value  of  the 
indir’ 1  tests  for  the  investigation  of  acute  chest  injuries  has  been 
considered.  Minute  ventilation,  tidal  volume,  nitrogen  washout  (single 
breath)  curves,  airway  resistance  meas'urements,  and  arterial  oxypen 
saturation  a.id  carbon  dioxide  tension  determinations  are  the  most 
reliable  and  instructive  procedures  for  the  patiert  who  is  acutely  ill 
and  whose  cooperation  is  limited.  The  complicated  methods  which 
measure  pulmonary  diffusing  capacity  and  compliance  require  a  steady- 
state  and  full  cooperation  and  are  suitable  only  after  the  clinical 
situation  has  been  stabilized.  They  are  then  valuable  aids  for 
studying  reco'very  of  function  and  response  to  treat.mont. 
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Zjurin,  I.  1940  AERIAL  SICKNESS  AND  THE  INSULIN  TEST  AFTER  LONDON  (Rusalsch) 
(Arch,  bid.  Nauk  60,  Nrl,  41-45  u.  engl.  Zusamroenfassung  45  Ref. 

Luf efahrtmed.  5,  301) 
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Zjuzln,  1  1940  THE  EFFECT  OF  ADRENALIN,  PILOCARPINE  AND  INSULIN  ON  THE 

SYMPTOM-COMPLEX  OF  AERIAL  SICKNESS  (Ruasisch) 

(Arch,  blol.  Nauk  60:  37-40  Ref.  Luftfahrtn»ed.  5,  205) 
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Zuckeraan,  S.  1939  EFFECTS  OP  DIRECT  CONCUSSION  ON  MONKEYS  IN 

UNDERGROUND  SHELTERS.  (Research  and  Ex.  Branch,  Min.  Hoiae  Security) 
RC  65,  December  1939 
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Zuckennan,  S.  1940  EXPERIMENTAL  STUDY  OF  BLAST  INJURIES  TO  LUNGS. 
Lancet  2:219,  238  Aug.  1940. 
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Zuckennan,  S.  1940  FIRST  REPORT  OF  INVESTIGATION  OF  EFFECT  OF  BLAST 

ON  ANIMALS.  (Report,  Research  and  Exp.  Branch,  Min.  of  Home  Security) 
June  1940 
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Zuckennan,  S.  and  A.N.  Black  1940  THE  EFFECT  OF  IMPACTS  ON  THE  HEAD  AND 
BACK  OF  MONKEYS 

(Ministry  of  Home  Security,  Research  wid  Experiments  Dept.)  August  1940 
R.C.  124 

ABSTRACT:  Signs  of  concussion  do  not  develop  in  monkeys  which  are  tied 
(either  with  their  heads  free  or  with  their  heads  fixed)  to  a  freely  swinging 
plate  that  is  set  into  motion  with  an  initial  velocity  of  up  to  10  ft./  sec. 
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Zuckennan,  S.  1940  EXPERIMENTAL  STUDY  OF  BLAST  INJURIES  TO  LUNGS 
Lancet  2:219,  238  24  Aug.  1940. 
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Zuckennan  ,S.  1940  BRIEF  REPORT  BY  PROFESSOR  S.  ZUCKERMAN  OF 

EXPERIMENTAL  WORK  ON  THE  PHYSIOLOGICAL  EFFECTS  OF  BUST,  CARRIED  OUT 
BY  THE  RESEARCH  AND  EXPERIMENTS  BRANCH,  MINISTRY  OF  HOME  SECURITY. 
(Ministry  Home  Security,  Research  &  Exper.  Dept.)  RC  108,  June  1940 
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Zuckcraan,  S. 
171-188. 


mi 


the  problem  op  blast  mJURlES  Proc.  Roy.  Soc.  Med.,^IV: 
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Zuckcrman,  S.  1941  OBSBRVAIIOKS  ON  SO-CALLED  BLAST  CEREBRAL- 

CONCUSSION.  (Report,  Conn.  Weapons)  MPRC-BPC  147/WS  12,  20  Nov.  1941 
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Zuid-ama,  G.D.,  S.I.  Cohen,  A.J.  Silverman  &  M.B.  Riley  1956  HUMAN  TOLERANCK 
TO  PROLONGED  ACCELERATION  (Aero  Med.  Lab.,  WADC,  Wrlght-Patterson  AFBase, 
Ohio)  Tech.  Rept.  No.  WADC  TR-56-406,  Oct.  56 
Also  J.  Avlat.  Me.  27:469-481,  Dec.  1956 

ABSTRACT: Subjects  whose  blackout  level  had  been  determined  while  wearing 
the  standard  USAF  ancl-g  suit  were  subjected  to  a  series  of  nine  runs  distri¬ 
buted  in  random  order,  but  consisting  of.  three  runs  at  2.5  g  for  115  secs. each, 
three  4  g.  runs  for  SO  secs,  each,  and  three  runs  at  a  g  level  0.5  below  Indi¬ 
vidual  blackout  levels.  Physiological  and  psychological  determinations  indicat¬ 
ed;  (1)  dimming  of  vision  occurred  late  in  the  higher  g  runs  of  all  subjects 
despite  the  fact  that  they  were  protected  by  antii-g  suits  and  running  at  0.4  g 
below  their  pre-determined  blackout  level.  (2)  Blood  pressures  at  the  heart 
level  showed  graded  increases  both  insystolic  and  diastolic  components  under 
increasing  g;  pulse  pressure  remained  relatively  constant, (3)  Four  of  five 
subjects  showed  cardiac  arrhythmias  at  high  g  lf:vels.(4)  High  g  loads  produced 
excessive  central  nervous  system  excitability  as  reflected  in  skin  resistance 
meas^ures.  And  (3)  the  higher  levels  of  sustained  g  in  this  experiment  approach 
a  physiological  and  psychological  limits  of  tolerance(AUTHOR) . 


6,203 


Zuidema,  G.  D. ,  S.  I.  Cohen,  A.  J.  Silverman  and  M.  B.  Riley  1956  HUMAN 

TOLERANCE  TO  PROLONGED  ACCELERATION.  J.  Aviat.  Med.  27 : (6)469-431  Dec  1956 
See  also  (Wright  Air  Development  Ctr.,  Wright -Patterson  AFB,  Ohio)  WADC  TR 
56-406;  ASTIA  AD-97  156,  Oct.  1956 

ABSTRACT:  Human  tolerance  to  prolonged  positive  acceleration  has  been  evaluated 

on  the  human  centrifuge.  Central  nervous  system  and  cardiovascular  decompensa¬ 
tion  were  found  to  occur  almost  sioultaneously  at  high  g  levels.  A  high  incidence 
of  cardiac  arrhythmias  was  seen,  and  this  may  well  be  the  limiting  factor  of  the 
future  use  of  high  g  levels  sustained  for  approximately  60  seconds. 


-  1,831  . 
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Zuidema,  G.  D.,  &  R.  Edelberg  1956  A  DEVICE  FOR  THE  INDIRECT  RECORDING  OF 
BLOOD  PRESSURE.  PART  II.  RESEARCH  USES.  (Wright  Air  Development  Ctr., 

Wright -Patterson  AFB.  Ohio)  WADC  TN  55  427,  Pt .  2;  ASTIA  AD-110  576;  Dec. 1956 

ABSTRACT:  Four  modifications  of  a  previously  reported  indirect  blood  pressure 
recorder  are  presented.'  These  consist  of  four  variations  in  the  pulse-sensing 
unit  and  include:  a  strain  gauge  mounted  over  the  brachial  artery;  a  one-piece 
unit  consisting  of  a  fluid-filled  rubber  balloon  and  tubing  connecting  it  to  a 
pressure  transducer;  use  of  the  Gauer  miniature  manometer;  or  application  of  a 
very  simple  carbon  microphone.  Their  use  in  the  high  altitude-low  pressure 
chambers,  the  human  centrifuge,  and  psychophysiological  test  situations  is 
def bribed.  (AML) 
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Zuidema,  G.  D. ,  S.  1.  Cohen,  &  A.  J.  Silverman  July  1958  CLINICAL  EVALUATION 
OF  LOW  G  TOLERANCE.  WADC  TN  57-268  ASTIA  AD  130  918 
NOTE:  CARl  P&S  2.14 

ABSTRACT:  Twelve  student  pilots  were  referred  to  this  laboratory  for  evaluation 

of  their  g  tolerance,  following  inflight  blackout  episodes.  The  patients  were 
studied  by  a  team  •■cing  cardiovascular,  neurohormor.al ,  bioelectric,  psychologic, 
and  psychiatric  techniques.  Results  showed  that  the  patients  could  be  divided 
into  4  groups:  (1)  6  patients  had  no  demonstrable  physiological  or  psychological 
difficulties;  (2)  2  subjects  had  been  incorrectly  performing  protective  maneuvers; 
(3)  2  patients  had  inadequate  vasomotor  reflexes;  and  (4)  2  subjects  had  psychologic 
characteristics  thought  to  be  important  determinants  of  lowered  acceleration 
tolerance.  The  relationship  of  cardiovascular  arid  psychophysiological  factors 
in  tolerance  to  g  forces  is  illustrated.  (AUTHOR) 
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Zuidema,  G.  D.  1961  SOME  PHYSIOLOGICAL  CONSIDERATIONS  OF  SPACE  FLIGHT. 
(In  Gauer,  0.  H.  and  G,  D.  Zuidema,  Gravitation  Stress  in  Aerospace 
Medicine)  (Boston:  Little,  Brown,  and  Co.,  1961)^  202-210. 
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Zweifach,  B.  W. ,  i  L.  Thomas  1957  THE  RELATIONSHIP  BETWEEN  THE  VASClTAR 
MANIFESTATIONS  OF  SHOCK  PRODUCED  BY  ENDOTOXIN,  TRAUMA,  AND  HEMORRHAGE. 
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Zweifach.  B.  W.  1960  THE  CONTRIBUTION  OF  THE  RETICULO-ENDOTHELIAL  SYSTEM  TO 
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Zwerling,  I,,  19U9.  A  NOTE  ON  WENDT'S  VliWS  OF  THE  IMPORTANCE  OP  PSYCHOLOGICAL 
FACTORS  IN  MOTION  SICKNESS.  J.  Aviat.  Med.  20(l):68-72. 
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Zybulski,  N.  1878  UEBER  DEN  EINFLUSS  DER  KORPERSTELLUNG  AUF  DEN  BLUTDRUCK 
UND  DEN  PULS  (Concerning  the  Influence  of  the  Posture  Upon  the  Blood 
Pressure  and  the  Pulse.) 
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Anon.'  n.d.  ABSTRACTS  OF  PAPERS  PRESENTEO  AT  THE  SYMPOSIUM  ON  THE  UNEXPLAIirED 

AIRCRAFT  ACCTDEOT  (Tench  Meeting  of  the  AGARD  Aeromedical  Panel,  Paris .France) 
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Anon.  n.d.  ACCELERATION  PROBLEMS  IN 
,(U.S.  Naval  Air  Development  Center, 
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Anon.  n.d.  STATIC  ANT)  DYN.IMIC  TESTS 
I.N'STALLATION  FOR  A  40  G  CONDITION. 
Pa.)  Repc.  No.  ASL  NAM  24102,  Part 


SPACE  FLIGHT. 

Johnsvllle,  Pa.)  NADC-MA  5909. 


OF  A  TYPICAL  TRANSPORT  PILOT'S  SEAT 
(Naval  Air  Material  Center,  Philadelphia. 
II  and  Part  I. 
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Anon. 


n.d.  THEORETICAL  COURSE  FOR  THE  USE  OF  CANDIDATES  FOR  THE 

PRELIMINARY  PROFICIENCY  CERTIFICATE  IN  PARACHUTING 

(French  Ministry  of  Public  Works  and  Transport)  R.A.E.  Transl.  No.  416 
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Ano„  n.d  VTOROY  SOVEISKIY  KOSMICHESICIV  KORABL'  (The  Second  Soviet  Cosotc  Ship) 
Izvcstiva.  No.  212,  6  Sept-  I960. 
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Anon.  1910  AEROPLANE  ACCIDENTS: 
Sc  1 .  Amer •  Suppl .  70:355 


Record  Breaking  and  Its  Consequences. 
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i\non.  1910  AEROPLANE  ACCIDENTS: 
Sc i .  Amor.  Suppl .  70:212 


Wl»at  they  teach  the  designer 
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Anon.  1911  AIR  SICKNESS  AMD  AVIATION  ACCIDENTS. 

Set.  Amer..  104:570-571  ^ 

6,221 

Anon.  1911  RECENT  FATAL  ACCIDENTS  WITH  MONOPLANE. 

Set.  Amer.  104:103 
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Anon.  1911  THE  TRAGIC  END  OF  MOISANT  AND  HOXSEY. 

Set .  Amer.  104:43 
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Anon.  1912  PARACHUTE  JUMP  FROM  AEROPLANE  IS  SUCCESSFUL 

Aero.  J.  3:453, 
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Anon.  1913  TURNING  SOMERSAULTS  WITH  AN  AEROPLANE:  The  Remarkable  Exploit 
of  Adolphe  Pegoud.  Set  Amer.  109:240 
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Anon.  1928  PHYSIOLOGY  OF  FLYING.  Literary  Dig..  99  (2): 84-85 
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Anon.  1929  THE  PROBLEM  OF  AIR  SICKNESS.  Air  Commerce  Bull.  1(10); 6 
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Anon.  1930  THE  PROBLEM  OF  AIR  SICKNESS.  Scj.  Amer.  142:70 
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Anon,  1931  ACCELERATION  OF  THE  HUMAN  BODY. 

Astronautics  (2):5  Mar.  -  Apr.  1931 
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Anon.  1934  A  NOTE  ON  BLIND  FLYING  ISSUED  BY  THE  AERONAUTICS  BRANCH, 
DEPARTMENT  OF  COMMERCE.  J.  Aviation  Med.  5(1):26'27 

ABSTRACT:  It  has  been  determined  that  if  a  pilot  sits  in  a  normal  manner  with 
head  erect  and  facing  forward  he  is  subject  to  slight,  if  any,  false  impressions 
of  position  or  orientation.  It  has  also  been  found  that  if  his  head  is  twisted 
or  inclined  sidewise  he  is  immediately  subjected  to  strong  and  entirely  false 
impressions  of  position  and  orientation.  This  is  commonly  referred  to  as  vertigo 
Vertigo  is  ^he  sensation  of  movement  after  the  body  has  stopped  moving.  It 
involves  subjective  sensations  of  disturbed  relations  with  environment  to  some 
definite  plane,  vertical,  horizontal  or  oblique  .  Vertigo  occurs  when  the  mem¬ 
branes  in  the  semi-circular  canal  are  strongly  stimulated  by  rapid  action  of  the 
fluid.  (CARl) 
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Anon.  1937  BIBLIOGRAPHY  OF  AERONAUTICS,  PART  XI  -MEDICINE 
(U.S.  Works  Progress  Administration) 


COOTENTS ; 

This  bibliography  was  compiled  from  the , index  of  aeronautics  of  the  Institute 
of  Aeronautical  Sciences, 


It  is  ah  extensive  bibliography  covering 
ambulances,  carbon  monoxide  poisoning, 
throat,  effects  of  altitude,  effects  of 
and  btaleness,  hygiene,  nervous  system, 
psychological  aspects,  psycho-physiolog 
general  references. 


accidents,  airsickness,  airplane 
(Cardiovascular  system,  ear,  nose  and 
wind,  cold  and  speed,  eye  fatigue 
pathology,  physical  qualifications; 
^al  aspects,  sanitary  aviation  and 
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anon.  1938  INFLUENCE  OF  FLYING  ON 
J.  Amer .  Med.  Ass.  110:2092-2093 


THE  CIRCULATION. 


ABSTRACT:  Both  the  peripheral  and  the  :entral  circulation  are  greatly  influenced 
by  flying.  The  special  demands  made  by  flying  are  based  on  two  factors,  speed 
and  altitude,  which  differ  fundamenta  1 1  |(  in  one  respect:  altitude  influences  the 
circulation  directly  through  diminished  oxygenation  of  the  blood,  whereas  the 
effect  of  speed  is  vas..t.ly  more  indirect.  The  speed  factor  is  based  on  centrifugal 
force,  always  present  whenever  the  course  of  the  aircraft  is  altered.  The  entire 
organism  of  the  fHer  is  exposed  to  the  sar^  centrifugal  forces  as  the  ship. 

Since  the  blood  volume  is  diminished,  djring  exposure  to  centrifugal  forces, 
blood  in  more  or  less  considerable  quantities  is  transported  peripherad.  Owing 
to  the  great  capacity  of  the  abdominal  circulation  and  the  centrifugal  speed, 
which  in  flying  usually  exerts  its  influence  distad,  large  quantities  of  blood 


will  descend  into  the  lower. half  of  the] 
of  the  vessels  of  the  upper  half.  Some! 


body,  with  more  or  less  complete  emptying 
vasomotor  collapse  will  occur.  It  is 


generally  assum.d  that  the  altitude  infjluences  the  circulation  indirectly  through 
the  lowering  of  the  pressure  of  the  oxygen  in  the  atmosphere  and  by  the  inhibition 
of  oxygenation  in  the  pulmonary  blood  supply. 
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Anon.  1939  ANOTHER  KIND  OF  BLACKOUT. 
Lancet.  2:1125-1126 


ABSTRACT:  High  si>eed  flying  often  results  in  transient  blindness  (blacking  out 
or  amaurosis  fugax) ,  brought  about  by  sudden  change  of  direction  or  when  power 
diving. 

Forces  meeting  the  pilot  in  a  straight  anteroposterior  or  lateral  direction 
while  in  flight  do  not  have  the  same  results  as  when  accelerating  in  a  curved 
path.  Here  the  body  may  be  subjected  to  a  centrifugal  force  with  the  head 
inward,  or  less  frequently  outward.  A  force  of  more  than  5  g.  causes  diminution, 
or  loss  of  vision,  rapidly  followed  by  loss  of  consciousness.  The  changes  are 
due  to  centrifugal  removal  of  the  blood  from  the  brain. 

The  ability  to  withstand  such  stress  depends  on  the  power  of  the  cardiovascular' 
system  to  adjust  itself  to  the  forces  encountered. 

Whether  blindness  ^bSs^due  to  retinal  ischemia  or  vascular  alterations  in  the 
visual  pathway  has  no^  yet  been  determined;  however,  Livingscon  brought  forward 
evidence  against  the  theory  the  ischemia  results  from  occlusion  of  the  retinal 
arteries  by  positive  intra -ocular  pressure,  since  this  is  unchanged  by  centri¬ 
fugal  action.  He  believed  that  alterations  take  place  in  the  neighborhood 
of  the  external  geniculate  bodies  and  the  area  striata. 


6,233 

Anon.  1939  GERMAN  NOMENCLATURE  FOR  AERODYNAMICS 

(D.I.N.L.  100  German  Standards,  German  Air  Ministry,  Sept.,  1939) 
R.A.E.  Translation  No.  116 
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Anon.  1940-42  PHYSIOLOGY  OF  FLIGHT  -  HUMAN  FACTORS  IN  THE , OPERATION  OF 
MILITARY  AIRCRAFT,  A  COMPENDIUM  OF  LECTURES  AND  DEMONSTRATIONS  GIVEN  TO 
ARMY  AIR  FCKCE  PERSONNEL,  1940-42.  (Aero-Medical  Research  Laboratory, 
Experimental  Engineering  Section,  Materiel  Center,  Wright  Field,  Ohio) 
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Anon:  1941  PHENOMENON  OF  "BLACK-OUT," 

Canad.  M.A. J. ,  43:271-273 

ABSTRACT:  In  amaurosis  fugax  (blackout)  the  defect  of  vision  varies  from  slight 
transient  haze  to  complete  temporary  blindness. 

Gravity  (G)  is  produced,  the  period  during  which  it  is  operating  to  its  full 
extent,  and  the  degree  of  susceptibility  of  the  flier  enter  into  production  of 
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"blackout,"  which  is  attributed  to  intra-ocular  compression  of  the  central 
retinal  artery  and  its  branches.  The  status  of  the  eye  is  only  one  part  of  the 
factors  affecting  the  lower  visual  centers  and  the  corticovisual  areas.  The 
retinal  vessels  are  believed  to  collapse  because  the  systolic  pressure  in  the 
ophthalmic  artery  is  markedly  reduced  under  centrifugal  action  and  the  intra¬ 
ocular  pressure  of  20  mm.  offers  a  resistance  which  cannot  be  overcome. 
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Anon.  1941  SOLVING  RIDDLES  OF  AVIATION  MEDICINE. 
Canad .  Aviat ion  14(8):21-23;  28,  53 
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Anon.  1942  BLAST  INJURIES 

J.  A.  M,  A.  118(11) :898-899,  March  14,  1942. 

ABSTRACT;  In  1918  and  1919  D.  R.  Hooker  made  a  study  of  blast  injuries  at  the 
Sandy  Hook  Proving  Ground.  These  studies  led  him  to  emphasize  four  points;  The 
fatal  effects  of  primary  blasts  occur  in  aninals  only  relatively  near  the  explo¬ 
sion,  a  difference  of  2  or  3  feet  often  determining  the  question  of  life  or  death; 
there  is  a  syndrome  of  primary  shock  characterized  by  collapse  of  the  blood 
pressure  in  animals  affected  but  not  killed;  there  is  an  absence  of  petechial 
hemorrhages  or  ocher  intracranial  lesions  in  the  brains  of  animals  exhibiting 
primary  shock;  hemorrhagic  lesions  of  the  lungs  and  occasionally  of  other 
visceral  organs  are  prevalent  in  animals  subject  to  blast.  The  extent  of  the 
lung  lesion  bore  little  if  any  relation  to  the  gravity  of  the  symptoms  of  concus¬ 
sion. 

In  his  report  on  experimental  investigation  carried  out  for  the  Research  and 
Experiments  Department  of  the  Ministry  of  Home  Security,  S.  Zuckerman  detailed 
his  studies  on  mice,  rats,  guinea  pigs,  rabbits,  cats,  monkeys  and  pigeons. 
Zuckerman  concluded  from  these  experiments  that  it  is  the  pressure  component  of 
the  blast  wave  which  bruises  the  lungs  by  its  impact  on  the  body  wall. 
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Anon.  1942  BLAST  INJURIES 

J.  American  Med.  Assn.  120:1398-1399,  Dec.  26,  1942, 

ABSTRACT:  Experiments  conducted  by  E.  R.  P.  Williams  showed  that  Che  maximum 
blast  pressure  that  can  be  withstood  without  loss  of  efficiency  is  2  1/2  pounds 
per  square  inch.  Effects  on  the  body  of  explosions,  both  in  air  and  in  water, 
arc  primarily  due  to  the  externally  applied  pressure  wave,  but  in  air  both  the 
windage  factor  and  the  af ter-su , tion  waves  play  their  part.  Internal  blast 
injuries  without  external  marks  are  rare  in  William's  experience,  since  he  has 
seen  only  4  such  cases  among  1,500  casualties.  Authors  agree  Chat  most  blast 
injuries  arc  multiple.  They  include  concussion  of  the  brain  and  spinal  cord, 
injury  to  the  lungs  or  the  abdominal  contents,  rupture  of  the  ear  membrane  and 
injury  to  the  eye.  Williams  believes  that  the  most  important  single  measure  in 
the  treatment  of  patients  with  blast  injuries  of  the  lungs  is  continuous 
administration  of  oxygen. 
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Anon.  1943  COOPERATION  IN  DESIGN. 
Sc.  News  Letter  43:92-93 


ABSTRACT:  Engineer  and  biologist  oust  work  together  if  men  are  to  be  successful 
in  handling  the  formidable  airplanes  now  possible. 

Professor  Bronk  cites  the  "blackout"  experienced  by  dive  bombers'  in  pulling 
out  of  steep,  fast  dives.  T^e  centrifugal  effect  of  such  sudden  upswerves 
drains  the  blood  away  from  the  brain.  The  basic  reason  for  this  momentary 
unconsciousness  is  oxygen  starvation  on  the  part  of  the  brain  cells  which 
never  have  more  than  a  few  seconds  supply  on  hand. 
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Anon.  1943  TOUR  BODY  IN  FLIGHT,  AN  ILLUSTRATED  "BOOK  OF  KNOWLEDGE" 

FOR  THE  FL'YER.  (Aero  Hedical  Lab.  Engineering  Division,  Materiel  Command, 
Wright  field,  Ohio) 
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Anon.  1945  ANTI-G  SUIT  FOR  FIGHTER  PILOTS 
,  Flight  47(1881):37.  Jan.  1945. 


ABSTRACT:  To  protect  pilots  against  effects  of  excessive  ‘‘positive  g" 
during  violent  maneuvers.  A  short  note  about  experiments  and  some  particulars 
a  dded . 
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/non.  1945  ANTI-G  SUIT  FOR  FIGHTER  PILOTS. 

Flight  and  Aircraft  Engineer.  47(1881) ;37,  Jan.  1945 


ABSTRACT:  As  early  as  1945,  Americans  at  Wright  Field  de  ve loped  the  Berger 
G  2  suit,  consisting  of  5  air  cushions  for  the  stomach,  thigh  and  calves. 
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Anon.  1945  EFFECTS  OF  ACCELERATION  ON  MAN. 

(Conference  on  Human  Factors  in  the  Design  and  Operation  of  Aircraft, 
Aero  Medical  Laboratory,  Engineering  Division,  ATSC,  19,  20  Jan.  1945) 


ABSTRACT: 


The  pilot,  sitting  in  the  conventional  position  in  an  aircraft,  is 
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subjected  to  increased  positive  “g*  in  pull-outs  and  banking  turns  and  to 
negative  "g"  in  outside  turns  and  push-dovms.  Forces  developed  in  both  types 
of  maneuvers  can  produce  important  effects  on  the  flyer.  This  article 
discusses  the  symptoms  and  results  of  increased  positive  "g"  on  the  pilot. 

It  also  surveys  the  results  obtained  from  experiments  on  the  centrifuge  at 
Wright-Pat ter son  Field. 
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Anon.  1945  THE  G-SUIT:  NOTES  FR(»1  THE  AIR  SURGEONS  OFFICE. 
J.  Aviat ion  Med .  16:45-46 


ABSTRACT:  The  earliest  workable  G  suits  were  developed  by  the  Canadian  and 
the  Australian  air  forces,  followed  closely  by  the  U.S.  Navy.  The  AAF, 
experimenting  with  the  Navy  syit,  modified  and  adapted  it  after  extensive 
tests  on  the  centrifuge  at  the  Aero  Medical  Lab . ,  Wright  Field,  and  evolved 
the  present  suit  now  standard  for  the  AAF. 

The  G-3  suit  consists  of  a  series  of  5  air  bladders  positioned  over  the 
soft  tissue  areas  of  the  calves,  thighs,  belly.  When  inflated,  the  air 
bladders  tense  the  inelastic  cloth  of  the  suit,  exerting  pressure  upon  the 
body  to  keep  the  blood  from  flowing  downward  rapidly  and  to  force  it  back  to¬ 
ward  the  heart . 

The  suit  makes  use  of  the  "exhaust"  compressed  air  from  the  aircraft's  vacuum 
instrument  pump  connecting  to  the  pump  through  a  light-weight  value  which 
also  supplies  air  pressure  to  the  Jettisonable  gas  tanks.  This  valve  auto¬ 
matically  inflates  the  suit  in  two  seconds  when  the  G  force  exceeds  2  G  and 
empties  it  when  the  G  force  returns  below  two,  giving  the  suit  a  pressure  of 
,1  pound  per  square  inch  per  G  above  2  G.  The  flier  needs  only  to  plug 
the  suit  into  the  air  line  when  he  gets  Into  the  cockpit.  The  rest  is 
automatic. 

Although  theoretically,  the  suit  offers  an  extra  tolerance  of  1.9  G, 
fighter  pilots  wearing  the  suit  have  never  reported  a  complete  blackout, 
regardless  of  the  violence  of  any  combat  maneuver  experienced. 
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Anon.  1945  "RADIAL  ACCELERATIVE  FORCES  IN  THE  GAF"  MEDICAL 

INTELLIGENCE.  The  Air  Surgeon's  Bulletin.  2(11):411 

ABSTRACT:  "  In  an  interview  with  a  German  University  professor  it  was  learned 
that  work  involving  radial  accelerative  forces  had  been  carried  op  in  Berlin. 
Experiments  were  performed,  first  with  animals  and  then  with  humans ,  In  which 
force.®  up  to  18k  were  recorded,  presumably  with  the  subjects  in  the  prone 
position.  The  German  Air  Force  apparently  had  no  satisfactory  method  of  coping 
with  the  effects  of  great  accelerative  forces  on  flyers.  An  anti-g  suit 
obtained  from  a  captured  P-51  pilot  was  said  to  have  been  considered  "inferior',* 
but  in  the  absence  of  any  German  device  it  was  copied  and  put  into  production! 
(CAR!) 
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Anon.  1946  DECELERATOR  FORCES  PRINTS-DRAWINGS.  (Cornell  Aeronnutickl 
Lab,  Buffalo,  N.Y.)  nA-R-223-001,  DA-R-223-008 ,  DA-C-223-015 ,  DA-R- 

223-009,  DA-R-223-013. 
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Anon.  1946  DESIGN  DATA  FOR  PILOT  EJECTION  SEAT  AND  CATAPULT-  APPENDIX  3 
(Wright -Patterson  Air  Force  Base,  Ohio)  M.R.  TSEACll -4534-7-2 ,  Add.  1. 
1  May  1946.  ASTIA  ATI  12725 


ABSTRACT:  This  publication  lt.sts  the  specifications  that  must  be  met  by  the 
designer  of  the  pilot  ejection  seat  and  catapult. 
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Anon.  1946  FOREIQl  AIR  TECHNICAL  DOCUMENTS 

Mechanical  Engineering  68(7):651-652 ,  July  1946 
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Anon.  1946  PHYSIOLOGICAL  EFFECTS  OF  INTERMITTENT  BLASTS,  PERIODIC  BLASTS,  AND 
SUPERSONIC  VIBRATIONS  OF  GREAT  ENERGY  (War  Dept.  Air  Forces.  Interrogation 
Rept.)  TSEAA-660-99,  February  28,  1946 
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Anon.  1947  AEROMEDICAL  RESEARCH 

Abstract:  Bulletin  of  y..S.  Army  Medical  Dept .  7(3)  :256-257,  Mar.  1957. 
NOTE:  Reel  7,  Flash  7,  Item  7 

ABSTRACT:  Reviews  future  projects  for  aeromedical  research  necessary  to  solve 
the  physiological  problems  caused  by  acceleration,  deceleration,  high  speed 
escape,  and  intense  temperatures.  (CARI) 
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Anon.  1947  AVIATION  MEDICINE 

Abstract;  Bui  let  in  of  U.S.  Army  Medical  Dept ■  7(7):627,  July  1947. 

NOTE:  Reel  7,  Flash  7,  Item  8 

ABSTRACT:  Throughout  the  war,  the  Air  Force,  with  Army  Air  Forces  funds,  con¬ 
ducted  an  extensive  program  of  research  in  the  field  of  aviation  medicine.  In 
1944,  they  developed  an  oxygen  mask  which  fitted  the  flyer  and  eliminated  the 
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danger  of  freezing  up.  In  that  tame  year,  they  developed  an  electrically  heated 
suit  to  prevent  frostbite.  Soon  afterwards,  a  pneumatic  anti~g  suit  was  developed 
to  protect  the  crews  of  planes  from  accelerative  forces  in  the  air.  To  protect 
crew  members  from  long-range  flak  and  20-mm.  shell  fragments,  a  flak  suit,  made 
of  overlapping  plates  of  manganese  steel  secured  in  pockets  and  worn  as  an  apron 
or  vest  was  developed.  In  1943  an  improved  type  of  helmet  was  developed  for  fly¬ 
ing  personnel.  (CARI) 
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Anon.  1947  THE  BELL  XS-1 

Abstract:  Bulletin  of  U.S.  Army  Medical  Dept.  7(l):41-42,  Jan.  1947. 

NOTE:  Reel  7,  Flash  7,  Item  6 

ABSTRACT:  The  Army  Air  Forces'  first  rocket -propel led  airplane,  the  Bell  XS-1 
Trade  its  first  powered  flight  at  Muror  Flight  ’’’ast  Ease,  Calii.,  in  Dec.  Design¬ 
ed  to  fly  at  a  top  speed  of  1,700  mph  at  an  altitude  of  80,000  ft.,  the  XS-1 

was  never  intended  to  be  a  military  airplane.  If  is  actually  a  piloted  flying 

research  laboratory,  the  sole  function  of  which  will  be  the  recording  of  data 
on  the  effect  of  transonic  and  supersonic  speeds  on  an  aircraft.  These  data 
will  be  used  in  the  development  of  faster  and  safer  planes.  The  XS-1  has 
already  flown--but  not  at  supersonic  speeds  and  not  under  its  own  power.  It 
has  been  carried  to  altitude  by  a  B-29  again  as  a  toweraft.  Released  at  alti¬ 
tude,  the, XS-1  will  then  be  subjected  to  its  rocket  power.  It  has  an  extreme¬ 
ly  rugged  airframe  driven  by  a  powerful  rocket  engine.  Since  it  is  not  a  combat 

plane,  it  has  no  armament  or  armor  protection  for  the  pilot.  Power  for  the 

XS-1  is  supplied  by  an  engine  which  consists  of  4  units,  burning  alcohol  and 
liquid  oxygen,  each  of  which  produces  a  static  thrust  of  1,500' lbs.,  or  a  total 
thrust  output  of  6,000  lbs.  Ppwer  output  is  controlled  by  selection  of  the 
number  of  cylinders  to  be  fired  at  one  time.  Thus,  the  pilot  can  use  1,500, 

3,00,  4,500  or  full  6,000  lbs.  thrust  at  his  choice.  Its  range  will  be  extreme¬ 

ly  short,  being  little  more  than  100  miles.  Hliile  the  XS-1  has  been  designed 
and  constructed  as  the  most  rugged  airframe  ever  built  it  is  believed  to  be 
thoioughiy  capable  of  withstanding  the  stresses  and  strains  to  be  imposed. 

Tlie  manufacturer's  contract  calls  for  demonstration  of  the  following  minimum 
performance  requirements:  First,  an  8  'g'  pullout,  at  an  indicated  air  speed 
not  exceeding  500  mph;  an  8,  'g'  pullout  at  minimum  speed;  a  proof  of  the 
specified  endurance  at  rated  thrust,  and  take-off  and  climb  to  35,000  ft. 
under  its  own  power.  Finally  it  must  respond  satisfactorily  to  controls  at 
a  speed  of  0.8  the  speed  of  sound.  When  transonic  speeds  are  reached,  the 
pilot  will  have  more  than  the  conventional  controls  to  assist  him  in  flight, 
inasmuch  as  he  can  change  the  horizontal  stabilizer  setting  in  flight  by 
means  of  a  powerful  actuator.  Since  this  might  be  hazardous  at  high  speeds, 
because  of  the  vibrations  set  up,  flutter  dampeners  have  been  designed  to 
minimize  the  danger  from  this  source.  Heat  caused  by  friction,  sufficient  to 
melt  glass,  is  expected  if  the  Army  Air  Forces'  Bell  XS-1  supersonic  plane 
flies  at  a  speed  near  its  designed  ultimate  of  1,700  mph.  faetore  an  attempt 
is  made  ^o  push  the  plane"  thru“and  beyond  the  yupersbhic^¥aWier  , ““a  hew  wind- 
shield  will  be  installed.  The  present  one  will  suffice  in  the  initial  powered 
experiments  at  Muroc,  since  plans  for  the  first  test  series  call  for  speeds 
only  up  to  about  600  mph.  Beyond  that,  the  temperature,  due  to  friction 
caused  by  the  on-rush  of  air  against  the  fuselage  of  the  speeding  plane,  is 
expected  rise  to  such  a  degree  that  the  present  windshield  will  melt.  A 
new  one  is  being  designed  for  replacement  with  glass  having  a  much  higher  melt¬ 
ing  point. 

/' 
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Anon.  1948  CRASH  DECELERATION,  CRASH  ENERGY,  AND  THEIR  RELATIONSHIP  TO  CRASH 
INJURY. 

(Crash  Injury  Research,  Cornell  University  Medical  College) 
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Anon.  1948  EXIT  IN  EXTREMIS 
Flight  56:199-201,  Aug.  1948. 
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Anon.  1948  LANDING  IMPACT  VlBR.\TION  STUDIED 

Aviation  Week.  48:26-27 


ABSTRACT:  An  extensive  investigation  of  vibration  of  airplane  structure  ' 
as  a  result  of  landing  impact  is  in  progress  at  the  National  Bureau  of 
Standards  under  the  direction  of  Dr.  Walter  Ramberg.  Craft  of  earlier 
and  more  rigid  types  were  designed  for  landing  condition  by  treating  the 
airplane  as  a  rigid  body  subjected  to  an  impact  force.  Large  transport 
planes  designed  on  this  assumption  showed  a  tendency  to  develop  failures 
in  the  wing  or  tall,  which  could  be  ascribed  only  to  transient  vibration 
of  the  structure  excited  by  landing  impact.  A  comparison  showed  that  the 
values  obtained  from  the  theory  were  15  to  140  per  cent  greater  than  the 
measured  values.  It  was  concluded  from  the  tests  that  the  theory  would 
give  a  fair  estimate  for  the  transient  vibration  in  an  airplane  subjected 
to  symmetrical  landing  impact  leading  to  flexural  vibration  pf  the  wing. 
Measurements  on  actual  landings  of  large  transport  airplanes  have  failed  to 
substantiate  this  conclusion. 
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Anon.  1948  MAN  GIRDS  FOR  SUPERSONIC  ROLE 
Aviation  Week  49:21-4,  Sept.  27,  1948. 


6,257 


Anon.  1948  MEASUREMENT  OF  THE  LOADS  REQUIRED  TO  BREAK  COMMERCIAL  AVIATION 
SAFETY  BELTS  AS  AN  INDICATION  OF  THE  ABILITY  OF  THE  HUMAN  BODY  TO  WITH¬ 
STAND  HIGH  IMPACT  FORCES.  (Naval  Medical  Research  Institute)  Rept.  No.  12. 
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Anon.  1943  PILOT  SEAT  AFFORDS  QUICK  15G  EJECTION 
AVIATION  WEEK.  Oct.  18,  1948.  P.  9 


-  1,843  - 
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Anon.  .  1949,  ,  DESIGN  CRASH  PROTECTION  INTO  LIGHTPLANES 
Aviation  Week.  May  2,  1949 
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Anon.  1949  SYNOPSIS  OF  THE  AERO  MEDICAL  ASPECTS  OF  JET  PROPELLED  AIRCRAFT 
(Aero  Medical  Lab.,  Air  Materiel  Command)  January  1949,  ASTIA  ATI  56134 

ABSTRACT:  Brief  reviews  of  recent  developments  and  current  practices  are 
presented  oh  the  following  subjects:  Requirements  and  equipment,  decompression 
sickness,  cabin  pressurization,  explosive  decompression,  long  term  positive 
and  negative  acceleration,  pilot's  pneumatic  suit  for  positive  acceleration, 
cockpit  design  and  temperatures,  flight  instruments,  psychological  limitations, 
sound  problems,  the  ejection  seat,  protective  helmets,  wind-blast  protection,  and 
vision.  Future  research  will  be  concerned  with  protection  under  emergency 
conditions  in  a  vacuum,  etc. 
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Anon.  1950  TESTS  SHOW  BODY'S  CRASH  RESISTANCE 
National  Safety  News  61(2):62-63. 

ABSTRACT:  Six  Air  Force  volunteers  riding  in  a  rocket-propelled  sled  developed 
by  the  Air  Force  by  Northrop  Aircraft,  Inc.,  are  now  duplicating  airplane  crashes 
in  an  effort  to  provide  greater  flying  safety.  The  experiments  are  being  conduct¬ 
ed  at  Edwards  Air  Force  Base,  Muroc,  Calif. 

Tests  were  made  in  gradual  increases  up  to  35  g,  facing  forward  and  backward  on 
the  sled.  A  35-g  deceleration  is  achieved  by  slowing  the  carriage  and  rider 
from  150  mph  to  73  mph  in  1/5  of  a  second. 

Seated  backward,  with  the  seat  back  for  support,  the  body  can  easily  withstand 
35  g.  Seated  forward,  the  volunteers  nust  have  a  special  seat  harness  consisting 
of  web  straps  fastened  across  the  lap,  around  each  thigh,  and  over  each  sholder. 
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Anon.  1951  DRAWING  -  GERMAN  DECELERATOR. 

In  Ruff,  S.,  "Brief  Acceleration:  Less  than  1  Secondl’  In 
German  Aviation  Medicine  WW  II^  I; 584-597,  April  1950. 

11  August  1951. 
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Anon.  1951  ENFANTS  TERRIBLES 

Shell  Aviation  News  159:3,  Sept.  1951 


-  1,8AA  - 
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Anon.  1951  "8,000  LB.  LOAD  NO  BOTHER  TO  HIM" 

Aviation  Week  S5(22):41,  26  Nov.  1951. 


(Ref.  to  Col.  J.P.  Stapp) 


6,265 

Anon.  1951  FITNESS  FOR  DITTY, 

Flight.  59(2192); 104-107  ;  25  Jan.  1951 


ABSTRACT:  Survey  of  the  work  of  the  R.A.F.  Institute  of  Aviation  Medicine  at 
Farnborough  from  1939  till  now.  On  the  improvements  of  ejector-seats,  pressure 
cabins  and  air-conditioning,  g-suits,  pressure  waistcoats,  ventilated  suits  and 
other,  items  of  specialized  clothing. 
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Anon.  1951  580  MPH  IN  AN  OPEN  COCKPIT 

Aviation  15(14):55,  1951. 

ABSTRACT:  At  the  Air  Force  Flight  Test  Center  at  Edwards,  Calif.,  Northrop, 
Aircraft  recently  made  test  flights  without  a  cockpit  canopy  on  the  F-89.  The 
tests  were  made  to  determine;  (1)  Is  there  any  effect  on  airplane  handling 
characteristics?  (2)  Is  the  pilot  subjected  to  enough  discomfort  to  impair  his 
control  of  the  airplane?  (3)  Will  the  equipment  in  the  cockpit  withstand  the 
limiting  test  speed?  (4)  What  is  the  limiting  speed  at  which  the  radar  observer 
can  eject  himself?  (5)  How  useful  is  the  special  Air  Materiel  Command  Type  Pl-A 
helmet  in  extending  the  tolerable  speed  range? 

The  first  test,  400  mph  and  under  6,000  feet,  was  made  with  a  life-size  dummy 
seated  in  the  radar  operator's  seat.  The  only  damage  was  tearing  of  the  right 
shoulder  of  the  dummy's  flying  suit. 

Two  flights  were  made  by  E.P.  Hetzel,  asst,  chief  of  Northrop's  experimental 
flight  department.  In  the  first  he  wore  standard  goggles  and  experienced  bad 
visibility  at  250  mph  caused  by  air  leakage  around  the  goggles.  Wearing  the 
Type  Pl-A  helmet  with  two-position  visor  for  eye  protection,  he  experienced  no 
obstructions  to  vision  at  335  mph  at  6  000  feet. 

The  fourth  flight  was  made  with  the  dummy  at  580  mph.  The  helmet,  oxygen 
mask  and  the  loft  shoulder  of  the  flight  suit  were  pulled  off  at  540  mph. 

The  fifth  flight,  at  520  mph,  was  made  by  Maj .  John  Stapp,  wearing  a  Pl-A 
helmet.  He  suffered  no  injury  and  could  maintain  all  faculties  during  flight. 

Northrop's  report  said  the  tests  proved  that  crew  members  can  operate 
ejection  seat  systems  to  escape  in  emergencies'  at  speeds  a^o've  500  mph. 

The  plane's  handling  characteristics  were  not  markedly  affected  by  absence 
of  the  canopy  and  the  pilot  was  not  subject  to  appreciable  discomfort. 

Cockpit  equipment  was  structurally  sound  to  575  mph.  (J .  Aviation  Med.  23fn: 
87-88,  Feb.  1952)  _  ^  ~  ~  " 

/' 


/ 


-  1,845  “ 
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Anon.  1951  46.6  G’S---FROM  120  MILES  AN  HOUR  TO  ZERO  IN  19  FEET 

Tech.  Data  Dieesc  16:2-3,  Oct.  1951 
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Anon.  1951  IMPROVED  PILOT  SHOULDER  HARNESSES  WITHSTAND  38,  6  G  CRASHES, 
Tech>'..  Data  Digest.  16:8  Jan.  1951 


ABSTRACT:  Designed  to  piovide  better  protection  in  case  of  a  crash,  the  new 
Air  Force  shoulder  harness  features  increased  strength  of  webbing  and  better 
distribution  of  forces  to  the  strongest  parts  of  the  human  body.  The  latter 
is  accomplished  by  an  inverted  "V"  crossing  the  pilot's  thighs,  which  thus 
absorbs  some  of  the  pressure  across  the  upper  abdomen  encountered  with  the  old 
harness. 


) 
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Anon.  1951  MEDICAL  OFFICER  SUBJECTS  SELF  TO  EXTREME  GRAVITY  PULL 
Martin  Star  10:7,  Nov.  1951 


6,270 


Anon.  1951 

The  Aeroplane, 


PROBLEMS  OF  PILOT  EJECTION 
80(2071):378-379.  March  30,  1951. 


ABSTRACT:  Summary  of  lecture  before  Roy.  Aero.  Soc .  on  physiological  aspects, 

trajectory  and  control  problems  of  ejection-seats,  which  requirements  are  to 
be  fulfilled. 
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Anon,  1951  PRONE  PILOT  LAB. 

Aviation  Week  55(23):9,  3  Dec.  1951. 

ABSTRACT:  Picture  of  the  Reid  and  Sigrist  R.  S.  4  being  used  by  the  Royal 
Aircraft  Establishment,  Farnborough,  for  testing  prone  pilot  cockpit  layouts. 
For  safety,  another  pilot  is  carried  in  the  normal  cockpit. 


Anon.  1951  RECENT  STUDIES  ON  THE  TREATMENT  OF  MOTION  SICKNESS. 

Ann,  Int.  Med.  35:1383-1389,  Dec.  1951. 

ABSTRACT:  This  editorial  describes  the  satisfactory  results  obtained  by  the 
drug  Dramamine  in  the  treatment  of  motion  sickness.  Dramamine  is  a  combination 
of  two  well  known  compounds,  Benadryl  and  a  simple  derivative  of  .theophylline. 

In  one  experiment,  it  was  found  that  the  best  combination  of  drugs  in  the  pre¬ 
vention  of  motion  sickness  was  Benadryl  and  hyoscine.  The  use  of  Dramamine  is 
not  limited  to  the  control  and  prevention  of  motion  sickness  alone.  A  number 
of  reports  give  promise  that  Dramamine  may  prove  a  merciful  salvation  in  many 
conditions  characterized  by  nausea  and  vomiting.  The  drug  has  also  been  claimed 
to  relieve  the  distressful  syndrome  of  radiation  sickness,  to  reduce  the  inci- 
cence  of  vomiting  following  the  fenestration  operation,  and  following  anesthesia 
for  other  surgical  purposes.  It  has  been  demonstrated  that  Dramamine  raises 
the  threshold  of  effective  vestibular  stimulation  to  the  microcaloric  test  and 
to  the  galvanic  stimulation. 
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Anon.  1951  REPORT  AND  SERVICING  MEMORANDUM  FOR  SAAB  EJECTION  SEAT 
(Svenska  Aeroplan  Aktiebolaget,  Llnkoping)  Reference  UM-29-9.0A:  Rl.  (1951) 
R.A.E.  Translation  No.  370  ASTIA  AD  26  614 
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Anon.  1951  TESTS  SHOW  AIRSICKNESS  CAN  BE  STOPPED 
American  Aviation  15:26,  6  Aug.  1951 
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Anon.  1951  TESTS  SHOW  BAILOUTS  FEASIBJB  AT  HIGH  SPEEDS 
Tech.  Data  Digest  16:3,  Oct.  1951 
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Anon.  1952  AIRCRAFT  TYPE  29.  EJECTIONS  BY  CATAPULT  SEAT. 

(Air  Technical  Intelligence  Center,  Wr ight-Patterson  AFB,  Ohio) 
AIIC-235370.  Translation  no.  F-TS-8748/III .  ASTIA  AD  153  353 

ABSTRACT:  The  author  describes  the  circumstances  leading  up  to  an  ejection 
and  the  procedures  used  during  several  ejections.  He  also  describes  the 
injuries  to  personnel  as  a  result  of  ejection. 


-  1,847  - 
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Anon.  1952  THE  G  VERSUS  YOU  AND  YOUR  AIRPLANE 
Flying  Safety  8(3):18-20 


ABSTRACT:  The  physiological  and  psychological  effects  of  ultrasonic  speeds 
and  high  g  forces  on  the  pilot  are  briefly  reviewed.  The  study  is  primarily 
concerned  with  structural  and  resistance  factory  of  the  airplane. 
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A.. on.  1952  THE  HUMAN  CENTRIFUGE 

Mil.  Surgeon  110:375,  Ma>  1952. 


ABSTRACT:  The  Human  Centrifuge  at  the  Acceleration  Laboratory,  Naval  School 
of  Aviation  Medicine,  Pensacola,  Florida  recently  completed  its  10,000  th  run 
since  records  were  begun  in  August  1948. 

The  ten  thousand  runs  have  involved  studies  on  and  training  of  613  men  and  4 
women,  ranging  in  age  from  2  to  56  years.  The  highest  "Q"  level  obtained  has 
been  13.0,  that  is,  thirteen  times  the  force  of  gravity,  and  the  longest  run, 
ten  minutes.  The  greatest  number  of  runs  by  any  one  person  has  been  386,  this 
extremely  high  number  being  accumulated  by  one  of  the  research  workers. 
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Anon.  1952  INVESTIGATION  OF  ACCIDENTS 

Interavia .  Geneva,  7:197-200,  April  1952 
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Anon.  1952  MOTION  SICKNESS  PREVENTION 
J.  A.  M.  A.  148:1524,  April  26,  1952 

ABSTRACT:  Further  data  suggesting  that  scopolamine  (hyoscine)  hydrobromide  is 
the  most  effective  mot ion- sickness  remedy  are  presented  by  Glaser  and  Hervey 
(Lancet,  1:490  [March  8]  1952).  The  experiments  were  carried  out  in  a  large 
swimming  bath  with  artificial  waves;  the  subjects  were  150  soldiers.  The  pre¬ 
parations  used  were:  1- scopolamine  hydrobromide,  1  mg.;  promethazine  (N-[2- 
dimethylamino-n-propy 1]  phenthiazine  hydrochloride)  hydrochloride,  35  mg.  ; 
scopolamine  hydrobromide,  1  mg.,  with  promethazine  hydrochloride,  25  mg.; 
scopolamine  hydrobromide  0.65  mg.,  with  promethazine  hydrochloride,  15  mg., 
and  mannitol  hexanitrate,  50  mg.;  and  lactose  (control).  All  the  preparations 
containing  scopolamine  were  more  effective  than  promethazine,  35  mg.,  and  35 
mg.  of  promethazine  was  no  more  effective  than  25  mg.,  which  was  the  dose  that 


;/ 


-  1,848  - 


had  been  used  in  a  previous  experiment.  The  straight  comparison  between  scopola¬ 
mine  hydrobromide,  1  mg.  and  promethazine,  35  mg.,  showed  that  the  former  pro¬ 
tected  92%  of  98  men  against  vomiting  and  81%  against  vomiting  and  nausea,  com¬ 
pared  with  64%  and  53%,  respectively,  of  99  men  given  promethazine.  The  authors 
conclude  "Except  for  pethidine,  all  the  likely  remedies  have  been  investigated 
during  the  last  eight  years  in  this  country  and  in  North  America.  No  farther 
improvements  can  be  expected  except  by  accident  or  by  a  systematic  study  of  basic 
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Anon.  1952  NEW  CAPSULE  FOR  HIGHSPEED  BAILOUT 

Aviation  Week  57(4):36.  July  28,  1952. 


ABSTRACT:  A  new  escape  capsule  developed  by  Douglas  Aircraft  Co.  is  discussed 
The  capsule  is  expelled  clear  of  the  speeding  plane  by  a  rocket  charge  and 
is  stabilized  in  flight  by  three  rear  fins.  Forward  speed  is  first  slowed  , 
by  a  small  auxiliary  chute  decelerating  from  1,100  to  300  feet  per  second  in 
about  5  seconds,  then,  at  a  safe  speed,  the  main  chute  opens.  The  capsule  is 
sealed  and  pressurized  for  use  in  atmospheric  conditions  above  50 ,.000  ft. 

Fresh  air  is  fed  in  "by  wave  motion".  Survival  gear  similar  to  that  carried 
in  Navy  life  rafts  is  supplied.  A  test  run  under  simulated  conditions  was 
tolerated  well  and  without  discomfort  by  the  test  subject. 
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Anon.  1952  ROCKET  SENDS  MAMMALS  UP  200,000  FEET 
J.  Amer.  Med.  Assoc.  150(9): 948,  Nov.  1,  1952 

ABSTRACT:  Monkeys  and  mice  fired  in  a  rocket  to  an  altitude  of  about  200,000 
feet  returned  unharmed  to  the  ground.  They  withstood  an  initial  acceleration  of 
about  15  g  lasting  less  than  one  second  and  a  subsequent  acceleration  of  3-4  g, 
lasting  45  seconds.  One  mouse,  placed  in  an  empty  container,  appeared  to  have 
lost  its  sense  of  direction  and  orientation  while  floating  in  a  gravity-free 
state.  Another  mouse,  however,  whose  drum  was  provided  with  a  shelf,  was  able 
to  cling  to  it  and  command  its  body  at  will.  The  application  to  man  of  the 
findings  from  these  animal  experiments  should  be  made  with  caution.  Reports 
on  pilot  performance  under  subgravity  conditions  have  indicated  no  adverse  effects 
on  the  subjects'  sense  of  orientation.  (Literatuuroverzicht  (Over  Ruimtevaartge- 
neeskunke)  (Space  Medicine  Bibliography)  (Technisch  Documentatie  en  Informatie 
Centrum  voor  de  Krijgsmacht,  den  Haag,  Netherlands)  Rept .  No.  TDCK-16903;  ASTIA 
AD-227  817;  Feb.  1959) 


Anon.  1952  A  SELF -RELEASING  SEAT-BELT 

FI  ight .  London  61:767,  June  27,  1952 


ABSTR.\CT:  A  coupling  device  for  seat  belts  so  designed  as  to  open  up  auto¬ 
matically  under  excess  g-loads  (under  crash  conditions)  is  described.  The 
inventor,  Mr.  J.R.  Stuge  Whiting  of  Great  Britain,  has  applied  for  patent 
protection. 
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Anon.  1952  THEY'RE  OFF.  -  THE  MONKEYS  ANB  THE  MICE:  PHYSIOLOGICAL  RESEARCH 
ON  ANIMALS  LEADING  TO  HUMAN  SPACE  FLIGHT.  Western  Aviation  32(11): 12 


ABSTRACT;  Two  monkeys  and  two  mice  have  survived  a  ride  to  an  altitude  of  200,000 
feet  in  Aerobee  and  V-2  type  rockets  fired  from  Holloman  Air  Force  Base  at  Alama- 
gordo,  New  Mexico.  The  experiment  was  carried  out  by  the  U.  S.  Air  Force  Air 
Research  and  Development  Command.  The  monkeys  had  been  anesthetized  to  prevent 
them  from  interfering  with  the  recording  instruments.  The  mice  were  placed  in 
two  separate  drums,  one  smooth  on  the  inside,  the  other  provided  with  a  small 
shelf.  An  initial  acceleration  of  15  g  for  less  than  one  second  was  followed  by 
3  to  4  g  for  about  45  seconds  .At  the  peak  of  the  trajectory  the  animals  were 

weightless.  Films  taken  during  the  flight  showed  the  'floating'  mouse  in  a  state 
of  complete  disorientation  and  unable  to  coordinate  its  movements.  The  mouse 
in  the  drum  provided  with  a  shelf  was  able  to  hold  on  to  it  and  command  its  body 
at  will.  A  statement  by  Major  Charles  Yaeger  on  his  reactions  during  near-zero- 
conditions  (while  following  a  ballistic  trajectory)  confirmed  the  fact  that 
proper  performance  of  the  pilot  is  not  impaired  under  such  conditions. 
(Literatuuroverz icht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine  Bibliography) 
(Technisch  Documentatie  en  Informatie  Centrum  voor  de  Krijgsmacht ,  den  Haag, 
Netherlands)  Rent.  No.  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 


6,285 

Anon.  1952  WORLD'S  LARGEST  CENTRIFUGE  TESTS  MEN  AND  EQUIPMENT  Tele-Tech. 

11  July,  1952  p.  42-43 

A:.STis.\CT:  The  Naval  Air  Development  Center  at  Johnsville,  Pa.,  constructed  the 
largest  centrifuge  for  the  purpose  of  testing  how  humans  and  communications 
.and  electronic  equipment  react  to  accelerations  encountered  in  supersonic 
fligl'.t.  The  test  subject  is  enclosed  in  a  gimbal-mounted  gondola  and  may  be 
accelerated  to  40  g  (to  speed  of  180  m.p.h.  at  48.6  r.p.m.)  in  6.8  seconds.  A 
television  camera,  equipment  for  taking  X-ray  motion  pictures,  and  for  register 
ing  respiration,  heart  rate,  blood  pressure,  and  heart  and  brain  waves  are 
incorporated  in  the  gondola. 


1,850 


6,286 

Anon.  1953  ANTI-G  SUITS, 

In  PhysiolofiiY  of  Flight  (Department  of  the  Air  Force,  Washington,  D.C.) 
AF  Manual  160-30,  1953. 


6,287 


Anon.  1953  COMPARISON  OF  ACCIDENTS  IN  U.S.  SCHEDULED  AIR  CARRIER  PASSEN¬ 
GER  OPERATIONS,  CALENDAR  YEARS  1952-1951.  (Civil  Aeronautics  Board, 
August  1953) 


6,288 


Anon.  1953  COMPARISON  OF  ACCIDENTS  IN  U.S.  SCHEDULED  AIR  CARRIER  .PASSEN¬ 
GER  OPERATIONS ,  1st  3  Quarters  1952-1951.  (Civil  Aeronautics  Board, 

June  1953)  ^ 


6,289 

Anon.  1953  COMPARISON  OF  ACCIDENTS  IN  U.S.  SCHEDULED  AIR  CARRIER  PASSEN 
GER  OPERATIONS,  1st  6  Months  1953-1952.  (Civil  Aeronautics  Board, 
November  1953) 


6,290 

Anon.  1953  DO NT  BE  A  SORE -HEAD 

Nava 1  Aviat ion  News ,  p.  1-5,  April  1953. 


ABSTRACT:  Several  aircraft  accidents  are  described  in  which  the  helmet  worn 
by  the  pilot  saved  him  from  death.  The  development  of  the  helmet,  worn  by 
the  U.S.  marine  pilots  since  1948,  is  traced.  Types  of  shocks  the  helmt'  must 
withstand  are  described,  and  the  technique  of  lessening  the  destructive  force 
of  impact  by  allowing  damage  to  the  helmet  is  explained. 


6,291 


Anon.  1953  EJECTION  SEAT  DEVELOP.MENT  IN  SWEDEN. 

Tho  Acroplnno.  85(2209) : 692-694  ,  Nov.  20,  1953 


ABSTIu'vCT:  Some  information  is  given  about  the  ejector  seats  developed  by 
S.A.A.B.  in  Sweden. 

The  first  dummy  ejection  was  made  by  S.A.A.B.  as  early  as  January  1942  to  test 
their  model  I  ejection  seat.  A  description  of  thi§  seat  is  given  in  the  article 


The  Mark  II  is  a  special  light  weight  seat  (installed  weight  70  LB)  which  is 
intended  for  installation  in  the  Folland  Gnat. 

The  ejection  velocities  are  considerably  lower  than  the  British  equivalents. 
A  drawing  with  installation  dimensions  is  given. 


6,292 

Anon.  1953  N.A.C.A.  REPORT  OF  CRASH  DATA  TO  INDUSTRY. 
Aviation  Week  59(21) :26-28,  30,  23  Nov.  1953. 


6,293 

Anon.  1953  RIDING  THE  RAILS 
Flying  Safety  9(7):8-9 


ABSTRACT:  A  brief  illustrated  description  is  presented  of  an  ejection  seat 
designed  for  training  purposes  and  tested  at  Frankfort  Arsenal.  The  portable 
testing  unit  was  developed  to  acquaint  air  personnel  with  the  knowledge  of  the 
procedures  required  to  free  onself  from  the  cockpit  and  to  simulate  the  sensa¬ 
tions  experienced  during  ejection  from  an  operational  aircraft  at  high  altitudes 
and  speeds. 


6,294 

Anon.  1953  ROCKET  FLIGHTS  OF  MAMMALS  TO  200,000  FT. 

J.  British  Iriterplanet.  Soc .  12:6-9 
NOTE:  Reel  7,  Flash  7*  Item  1 

ABSTRACT:  An  account  of  the  V-2  and  Aerobee  missile  flights  from  White  Sands 
Proving  Grounds  under  the  senior  project  officer.  Dr.  J.  P.  Henry. 


6,295 

Anon.  1953  SAVE  PILOTS  IN  CRASHES. 
Sc_i.  News  Letter.  63(13)  :206 


ABSTR.\CT:  A  description  of  a  shoulder  hame.s. ,  seat  belt,  and  gravity  reel 

for  low-level  crashes  is  given.  The  safety  device  was  developed 

M  Personal  Aircraft  Researcl:  Center  at  Texas  A.  and 

M.  College,  College  Station,  Te:tas . 


1,852 
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Anon.  1953  TI]MBLING  TOO  FAST  DANGEROUS  IN  PLANE  ESCAPE 
Science  News  Letter  63(21):328 


6,297 


Anop.  1954  AVUTION  MEDICAL  LABORATORY  OPENS 

C.inad .  Aviation  Toronto)  7  (3):  32,  34.  March  1954. 


ABSTRACT:  The  new  Defense  Research  Medical  Laboratories,  which  opened 
recently,  has  developed  from  a  merger  of  the  Medical  Research  Laboratories 
with  the  Royal  Canadian  Air  Force  Institute  of  Aviation  Medicine.  Its 
current  location  is  at  Downsview.  Included  are:  the  Personnel  Research 
Section,  the  Aerophysiology  team,  the  Applied  Physiology  Secti'  n,  the 
Physiology-of-Cold  Section,  the  Motion  Sickness  and  Disorientation  team, 
the  Sonics  Section,  the  Toxicology  Section,  and  the  Biostatics  Section. 
Acceleration  studies  are  particularly  concerned  with  cardiovascular  research 
on  human  and  animal  subjects.  Gravity  tolerance  studies  are  being  conducted 


with  and  without  various  types  of  g-suits.  An  electronic  human  centrifuge 
capable  of  producing  forces  up  to  20  g  is  used.  Recording  equipment  is 
incorporated  in  the  machine  for  continuous  recording.  Clarification  of 
decompression  sickness  symptoms  is  attempted  with  the  aid  of  a  Bell-type 
decompression  chamber,  simulating  atmospheric  conditions  up  to  altitudes 
of  80,000  ft.  The  role  of  ascorbic  acid  in  increasing  cold  tolerance  is 
investigated.  The  Motion  Sickness  and  Disorientation  team  has  discovered 
1  relation  between  the  degree  of  head  motion  and  individual  susceptibility 
to  nausea  and  is  investigating  further  the  precise  di rection 
and  speed  of  head  movements.  The  staff  is  assisted  by  a  selected  group 
of  consultants  in  diverse  fields. 


6,298 

Anon.  1954  FILM  OF  MONKEY  AND  MICE  IN  FREE  FALL. 
J.  Brit .  Interpl .  Soc .  13:223-224 


6,299 

Anon.  1954  INJURIES  IN  AIR  CARRIER  ACCIDENTS  IN  TURBULENT  AIR 
Air  Carrier  Safety  Bulletin.  No.  39,  16  March  1954 


6,300 

Anon.  (USAF)  1954 

OPERATIONAL  EXPERIENCE  WITH  EJECTION  ESCAPE  SYSTIMS  FROM  1  JANUARY  1949 
THROUGH  31  DECEMBER,  1954 

(Directorate  of  Flight  Safety  Research,  Norton  A:.r  Force  Base,  Calif.) 
ASTU  AD  72  809 

ABSTRACT:  Current  ejection  escape  systems  provioeo  a  means  loi  successful 


escape  from  aircraft  in  a  vide  range  and  combination  of  airspeeds  (up  to 
560  knots),  altitudes  sign  and  maintenance  and  gre(ater  familiarity  with 
the  operation  of  ejection  escape  equipment  reduced  fatalities  from  27X  in 
1951  to  217.  in  1954.  Further  reduction  was  believed  obtainable  by  (1) 
better  training  of  aircrew,  maintenance,  and  inspection  personnel; 

(2)  better  design,  maintenance,  and  inspection  of  ejection  escape  systems; 

(3)  providing  all  personnel  using  ejection  seats  with  both  automatic 
opening  lap  belts  and  automatic  opening  parachutes;  iand  (4)  expeditious 
retrofit  of  in-service  aircraft  with  improvements  which  have  been  approved 
for  ejection  escape  systems.  (ASTIA) 


6,301 


Anon.  1954  SAFE  TEST  EJECTIONS  MADE  FROM  50  FEET. 
Aviation  Week  61(20) :64. 


6,302 

Anon.  1954  SPACE  FLIGHT  PROBLEMS.  IVth  International  Astronautical 
Congress.  Zurich.  1953  (Biel-Biehne:  Laubscher  and  Co. ,  1954) 


6,303 


Anon.  1955  AIR  FORCE  FLIGHT  SURGEON  ATTAINS  SPEED  OF  632  M.P.H.  IN  DECELERA¬ 
TION  TESTS. 

U.  S.  Armed  Forces  Medical  J.  6(1): 292. 

ABSTRACT:  Lieutenant  Colonel  John  P.  Stapp,  USAF  (MC) ,  Chief  of  the  Aeromedical 
Field  Laboratory,  Holloman  Air  Force  Base,  N.  Mex. ,  on  10  December  reached  a 
speed  of  632  miles  per  hour  while  riding  a  rocket-propelled  sled  to  reproduce 
exposure  to  windblast  and  slowdown  effects  experienced  by  air  crewmen  when 
escaping  from  aircraft  at  supersonic  speeds.  In  previous  experiments  he  had 
attained  a  speed  of  421  miles  per  hour  in  the  "abrupt  deceleration  vehicle," 
the  technical  designation  of  the  sled. 

Exerting  a  total  force  of  40,000  pounds  thrust,  the  nine  rockets  propelled  the 
sled  to  its  top  speed  in  five  seconds.  After  the  rockets  burned  out,  it  coasted 
for  less  than  half  a  second  before  the  brakes  were  applied  and  it  was  abruptly 
halted.  During  the  test,  Colonel  Stapp  withstood  a  deceleration  force  of  35  g 
and  a  wind  pressure  of  more  than  two  tons.  With  the  exception  of  a  plastic 
helmet  and  visor,  he  wore  no  special  clothing  during  the  test. 


6,304 


\ 


-  1,854  - 


Anon,  1955  AIRCRAFT  CRASH  ACCELEROMETER 
Engineer  (London)200;  305,  26  Aug.  1955 


ABSTRACT:  A  description  la  given  of  an  instrument  designed  by  the  N.  P.  L.  for 
recording  impact  decelerations. 


6,305  , 

Anon.  1955  ANNUAL  REPORT  4/1/54-3/31/55.  (Automotive  Crash  Injury 
Research)  Ann.  Rept.  32. 


6^306 

Anon  1955  BRITON  EJECTED  Time  19  Sept.  1955  ' 

ABSTRACT:  This  article  describes  the  first  live  test  of  the  Martin- 

Boker  Aircraft  Company's  low  altitude  ejection  seat  by  test  pilot, 

John  Stuart  Fifield  on  a  little  used  air  strip  at  Chalgrove,  Oxfordshire. 
Fifield  rode  in  the  rear  seat  of  a  Meteor  Jet  with  another  pilot  at 
the  controls.  At  157  mph,  just  before  the  wheels  left  the  ground, 
Fifield  ejected.  "Fifty  feet’up,  he  separated  from  the  seat  and  kept 
rising,  when  he  reached  80  ft.,  two  small  parachuts  pulled  a  big  para¬ 
chute  out  of  its  pack.  The  whole  sequence,  from  ejection  to  landing, 

took  six  seconds.”  (CARI) 

Includes  photo  of  ejection  (See  also  Time.  21  March  1955) 


6,307 

Anon  1955  COLONEL  STAPP  HITS  632  M.P.H  IN  DECELERATION  EXPERIMENTS. 

J.  Aviat ion .  Med .  26(1):17. 

ABSTRACT:  Lieutenant  Colonel  John  P.  Stapp,  USAF  (MC),  chief  of  the  Aeromedical 
Field  Laboratory,  Holloman  Air  Force  Base.  New  Mexico,  established  a  new  speed 
record  of  632  miles  per  hour  on  December  10,  1954,  in  a  rocket-propelled  test 
sled  in  which  he  has  been  conducting  experiments  as  his  own  subject  for  several 
years.  A  fellow  of  the  Aero  Medical  Association,  he  received  the  1952  John 
Jeffries  Award  of  the  Institute  of  the  Aeronautical  Sciences  and  numerous  other 
citations  for  his  contributions  to  increased  safety  in  flight. 

The  test  vehicle  was  a  2,000  pound  sled  mounted  on  rails  and  pushed  by  nine 
rockets  which^jcejtted  a  total  force  of  40,000  pounds  thrust.  The  enormous  force 
generated  by  the  rockets  eccelrrated  the  sled  from  a  standing  start  to  its  top 
speed  of  632  miles  per  hour  in  five  seconds  time  and  2,800  feet  distance.  After 


1,855  - 


the  rockets  burned  out  the  sled  coasted  for  less  than  a  half  second  and  the 
actual  braking  to  a  stop  took  a  fraction  more  than  a  second.  During  the  test 
Colonel  Stapp  withstood  a  deceleration  of  35  times  gravity  and  a  wind  pressure 
of  more  than  two  tons.  With  the  exception  of  a  plastic  helmet  and  a  clear 
plastic  visor  to  protect  his  face  no  special  clothing  was  worn  for  the  test. 

In  June,  1954,  the  Air  Force  announced  that  Colonel  Stapp  had  attained  a  speed 
of  421  miles  per  hour  during  an  earlier  test  run  which  was  a. part  of  a  series 
of  tests  that  led  to  his  latest  speed  record. 


6,308 

Anon.  1955  DOUGLAS  DESIGNS  C(»iPACT  LIGHTWEIGHT  EJECTION  SEAT. 
Avaition  Age.  23(3):50-53  March  1955. 


ABSTRACT:  A  new  ejection  seat  has  been  designed  for  the  A4D-1,  which  possesses 
a  carrying  skin.  During  ejection,  the  chair  is  automatically  loosened  from  the 
pilot.  He  possesses  no  adjustable  head  or  foot  rest.  The  chair  and  the  equip¬ 
ment  of  the  pilot  weighs  over  50  lbs  less  than  the  comparable  installation  of 
the  Douglas  A2D-1  and  F4D1  manufactured  for  25  g  force  and  a  40  G  crash  force. 
It  withstood  a  delay  of  60  g. 


6,309 

Anon.  1955  GEORGE  SMITH'S  PHENOMENAL  ESCAPE. 
See  also:  Coughlin,  W.J.  1955 

A  manuscript,  author  unknown  ' 


6,310 

Anon.  1955  MILITARY  SPECIFICATION,  SEAT  EJECTION,  AIRPLANE,  DESIGN  AND 
INSTALLATION  OF.  MIL-S- 18471  (Aer),  Feb.  1955. 


6,311 

Anon.  1955  NORTHROP  DEMONSTRATION  DECELERATOR,  (Northrop  Aircraft  Inc.) 
Rept.  No.  NAI  55-831. 


6,312 


Anon.  1955  PROCEEDINGS  OF  THE  VTH  INTERNATIONAL  ASTRONAUTICAL  CONGRESS. 
INNSBRUCK.  1954  (Wien:  Springer-Verlag,  1955) 


-  1,856  - 


6,313 

Anon.  1955  PROJECT  DETAILS  OF  TED  ADC  AE-1407,  HUMAN  PERFORMANCE 
LIMITATIONS  IN  AIRCRAFT  CATAPULTING  AND  ARRESTING. 

(Bureau  of  Aeronautics  letter,  AE-14/36  of  17  Oct.  1955) 


6,314 

Anon.  1955  RESEARCH  PROGRESS  REPORT  (Aviation  Medical  Acceleration  l  ,  Naval 
Air  Development  Center,  Johnsville,  Pa.)  31  Dec.  1955,  ASTIA  AD-83  459 

fr.315 

Anon.  1955  ROCKING,  NOT  TUMBLING,  IS  BAILOUT  HAZARD, 

Av.  Week  63(26): 21-23  26  Dec.  1955 


ABSTRACT:  Dummy  tests  on  sled  mockup  of  Convair's  F-102A  give  researchers  new 
design  data  for  advanced  supersonic  ejection  system. 


6-,316 

Anon.  1955  A  STUDY  OF  CRASH  INJURY  PATTERNS  AS  RELATED  TO  TWO  PERIODS  OF 
VEHICULAR  DESIGN.  (Automotive  Crash  Injury  Research) 


6,317 

Anon.  1956  ACCOMPLISHMENT  SUMMARY  OF  AVIATION  MEDICAL  ACCELERATION  LABORATORY. 
(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  ASTIA  AD-52476 


6,318 


Anon.  1956  AEROMEDICAL  ASPECTS  OF  HIGH  ALTITUDE  HIGH  SrEED  FLIGHT 

Information  Bulletin  (Office  of  the  Surgeon,  Headquarters  AMC)  1  Feb. 
1956. 

ABSTRACT;  Aviation  has  made  tremenddus  advances  during  the  past  few  years. 
What  the  future  holds  in  store  remains  to  be  seen  but  it  does  not  seem  too 
speculative  to  assume  that  within  the  next  decade  we  can  expect  to  witness 
military  operations  to  altitudes  of  100,000  feet,  cabin  altitude  37,000  feet, 
at  speeds  to  2000  miles  per  hour.  It  is  upon  such  a  premise  that  this  paper 
wh  ich  pToptJsesTo  pre^sent  a  cbhdelisafion  of  “the  avail  ab  le  ^a  t  e  rial  relating 
to  the  aeromedical  aspects  of  such  flights  is  being  prepared. 


1,857 


6,319 

Anon.  1956  AIRCRAFT  PASSENGER  SEATS:  SAFETY  WITH  ACCELERATION  OF  9  G. 
Engineering  (London)  181(4693): 19-  ,  Jan.  6,  1956 

ABSTRACT:  A  new  type  of  aircraft  passenger  seat  is  described  designed  to  withstand 
an  acceleration  of  9  g,  facing  forward  or  aft.  When  forward  facing,  in  an 
emergency  landing,  the  back  of  seat,  which  is  padded,  will  fold  forward  when 
struck  behind. 


6,320 

Anon.,  1956  ANNUAL  REPORT  (1955-56).  (Automotive  Crash  Injury  Research) 
Annual  Rept.  20. 


6,321 

Anon.  1956  ARDC  SLED  TESTS  EJECTION  IMPACT  FORCE. 

Aviat ion  Week  65(24):81,  83. 


6,322 


Anon.  1956  EARTH  SATELLITES  AS  RESEARCH  VEHICLES  (Proceedings  of 

s>'mposium  at  Franklin  Institute,  Philadelphia,  18  April  1956)  J ,  of 
Iranklin  Inst.  No.  2,  June  1956 


6,323 

A  non,  1956  EJECTION  SEAT  DEVELOPED  FOR  MACH  3  AFTER  ARDC  DECIDES  ON  CAPSULES. 
Aviation  Week.  65  (15):72  ,  Oct.  1956 

ABSTRACT:  A  supersonic  escape  ejection  seat  has  been  developed  which  is 
designed  to  permit  safe  escape  limits  exceeding  800  kts.  at  sea  level  and 
Mach  3  at  altitude.  The  development  comes  in  the  face  of  a  decision  by  Air 
Research  and  Development  Command  to  require  escape  capsule?  Incorporating 
protective  and  survival  devices  for  all  new  aircraft  with  performance  exceeding 
600  knots  IAS  and  5O,OO0  altitude. 


6,324 

Anon.  1956  EJECTION  SEAT  STUDY,  1949  -  1956. 

(Naval  Aviation  Safety  Center,  Norfolk,  Va.) 

ASTIA  AD  125  052 

ABSTRACT:  The  increasing  ejection  rate  per  unit  hours  flown  and  an  increasing 
number  of  these  units  flown  indicated  a  steady  mounting  of  the  frequency  of 


ejections.  There  is  a  pronounced  relationship  between  successful  ejections  and 
altitude.  The  relationship  between  altitude  and  successful  ejection  becomes 
apparent  at  5000  feet  and  ejections  become  increasingly  hazardous  as  the  alti¬ 
tude  decreases  below,  this  height.  The  mean  altitude  at  which  ejection  occurs 
did  not  increase  during  the  period.  M  +  0.70  is  the  beginning  of  the  critically 
dangerous  zone  for  ejections.  In  terms  of  indicated  airspeed  only,  400  kn  is 
the  beginning  of  the  critically  dangerous  zone  for  ejections.  Ejecting  from 
the  F9F ,  F7U  and  TV  model  aircraft  is  significantly  more  dangerous  than  eject¬ 
ing  from  the  F2H  and  FJ  models.  Ejections  from  the  swept-wing  F9F  are  no  more 
dangerous  than  those  from  the  straight  wing  F9F.  Ejections  are  more  dangerous 
t.  bailouts  with  present  equipment.  No  relationship  existed  between  altitude 
and  i  jury  in  bailouts  (as  long  as  irreducible  minimum  is  observed.)  Successful 
baii.'its  may  be  made  at  lower  altitudes  than  ejections  with  present  equipment. 

No  relationship  existed  between  speed  and  injuries  resulting  from  bailouts  with¬ 
in  the  speed  range  in  which  bailouts  are  made.  The  mean  speed  in  which  bailouts 
re  made  is  substantially  slower  than  the  mean  speed  at  which  ejections  are 
made.  Bailing  out  from  the  F4U  model  aircraft  is  significantly  more  dangerous 
than  bailing  out  of  AD  and  SNJ  models.  (ASTIA) 


6,325 

Anon.  1956  KEN  IN  SPACE. 

Ryan  Reporter  17:18-21,  32-34 


ABSTRACT:  A  discussion  of  the  problems  to  be  solved  if  man  is  to  survive  in 
space  flight. 


6,326 

Anon.  1956  PROCEEDINGS  OF  THE  VII  INTERNATIONAL  ASTRONAUTICAL  CONGRESS. 
ROME,  1956 


6,327 

Anon.  1956  PRONE-COCKPIT  LAY  OUT  PROMOTES  FATIGUE. 

Aviation  Week,  64(l4):47-49 


ABSTR.\CT:  This  article  discusses  a  prone-cockpit  layout  developed  by  the 
Institute  of  Aviation,  RAE,  Farnborough,  England  which  was  recently  used  in  a 
Gloster  Meteor  8  test,  vehicle.  Information  is  presented  on  load  factor  tolerance 
of  Che  prone  pilot,  effectiveness  of  control,  pilot  fatigue,  visibility,  and 
pilot  escape.  Detailed  descriptions  of  the  pilot  bed  and  escape  mechanisms  are 
also  given. 


-  1,859  - 

6,328 

Anon.  1956  SIMULTANEOUS  MONORAIL  AND  PERSONNEL  DELIVERY  FROM  C-119  AIRCRAFT 
(Continental  Ancy  Command  Board  No.  5,  Fort  Bragg,  N.C.)  29  Aug.  1956 
Proj.  No.  AB  355,  ASTIA  AD  108-128 


ABSTRACT:  Tests  were  conducted  to  determine  the  maximum  speed  at  which  standard 
type  aerial  delivery  containers  rigged  with  G-13  cargo  parachutes  on  the  mono- 
rail  and  personnel  wearing  T-lOparachutes  may  be  safely  delivered  simultaneous¬ 
ly  from  the  C-119  airplane.  Twenty-three  drops  were  conducted  with  dummies 
delivered  simultaneously  with  standard  cargo  containers  of  varying  weights  and 
dimensions  at  indicated  air  speeds  (IAS)  from  115  to  130  kn.  Motion  pictures 
and  rapid  sequence  still  photographs  were  taken  and  studied.  As  a  result  of 
these  studies,  simultaneous  delivery  of  personnel  and  cargo  was  considered  safe 
at  lAS  up  to  130  kn  provided  the  containers  weighed  375  lb.  or  greater  and  the 
dimensions  were  40  by  25  in.  or  smaller.  S.ixteen  drops  from  the  paratroop 
doors  of  combat -equipped  personnel  wearing  T-vtfl^^arachute  assemblies  were  con-  ■ 
ducted  simultaneously  with  monorail  delivery  of  standard  type  aerial  delivery 
containers  rigged  with  G-13  parachutes.  This  procedure  was  considered  safe  from 
C-119  airplanes  flying  at  IAS  up  to  130  kn  only  when:  the  G-13  cargo  parachute 
is  utilized,  container  dimensions  are  40  to  25  by  25  in.  or  smaller,  container 
weights  are  375  lb  or  greater,  and  containers  are  not  dropped  over  personnel 
in  the  air  or  on  the  ground. 


6,329 

Anon.  1956  A  STUDY  OF  THE  CRASHES  DURING  LANDING  OF  TWO  INSTRUMENTED  F6F 
DRONE  AIRCRAFT.  (Human  Factors  Research,  Inc.,  Los  Angeles,  Calif.) 
Technical  Rept.  No.  2  on  "Measurement  of  Forces  Affecting  Human  Bodies  in 
Aircraft  Accidents",  Feb.  1956.  ASTIA  AD  93-352. 

ABSTRACT:  Research  was  undertaken  for  developing  a  method  of  recording  decele¬ 
ration  forces  in  airplane  crashes.  Self-actuating  accelerometers  were  mounted 
in  the  seats  of  two  F6F  drone  aircraft  prior  to  take  off.  Upon  stimulation  with 
a  force  of  8  g  or  more,  the  accelerometer  'tarts  and  records  the  force  patterns 
for  8  sec.  Two  airplanes  which  were  crashed  during  landing  struck  the  runway 
nose  down  at  approximately  the  same  angle.  Results  indicated  that  the  method  was 
feasible.  Records  showed  that  the  application  of  g  force  varied  with  respect  to 
time;  successive  peak  g's  occurred  at  a  frequency  of  35  to  45  c.  Although  both 
crashes  were  survivable  crashes  (cockpit  area  remained  intact),  the  g  forces 
were  of  such  magnitude  that  a  pilot  would  have  been  injured.  The  g  forces  which 
were  recorded  in  the  vertical  and  horizontal  body  axes  were  approximately  equal 
(55.5  and  52g  and  32.1  and  48  g,  respectively).  Seats  and  protective  devices 
should  oe  designed  for  absorbing  repeated  shocks  and  for  withstanding  high,  short, 
duration  peak  loads  rather  than  only  static  loads. 


6,330 


-  1,860  - 


Anon.  1956  A  STUDY  OF  THE  CRASHES  OF  FOUR  INSTRUMENTED  F6F  DRONE  AIRCRAFT 
(Human  Factors  Research,  Inc.,  Los  Angeles,  Calif.)  Technical  Rep t  No.  3 
on  "Measurement  of  Forces  Affecting  Human  Bodies  in  Aircraft  Accidents," 
April  1956,  ASTIA  AD  93  351. 

ABSTRACT:  Accelerometer  recordings  were  analyzed  for  4  crashes.  In  2  cases, 
the  aircraft  ran  out  of  fuel  and  were  crash  landed  on  the  desert,  one  with  wheels 
up  (no.  3)  and  the  other  with  wheels  down  (no.  4).  Of  the  other  2  crashes,  one 
nonsurvivable  crash  into  a  mountain  ridge  (no.  5)  occurred  when  aircraft  control 
was  lost,  and  one  (no  6)  occurred  on  takeoff.  Results  of  crashes  3,4  and  6 
showed  that  the  forces  in  the  vertical  body  axes  exceeded  those  in  the  longi¬ 
tudinal  axes;  in  crash  6,  these  forces  approached  human  tolerance  limits.  The 
records  of  crash  3  indicated  some  evidence  of  an  oscillatory  application  of 
crash  forces.  The  records  of  crashes  3  and  4  showed  that  both  the  g  forces  which 
were  developed  and  the  damage  to  the  aircraft  were  greater  in  the  wheels -down 
crash . 


6,331 


Anon.  1956  TEXT-BOOK  DITCHING. 

Flight  69(2454)1142-143.  Feb.'  1956. 


ABSTRACT;  The  story  of  a  night  ditching  in  the  Atlantic  Ocean  by  an  American 
Military  Air  Transport  Service  C-54  with  two  of  four  engines  inoperative,  a  42 
kt  cross-wind  and  a  12-15  ft  swell. 


6,332 

Anon.  1957  ABSTRACTS  OF  SCIENTIFIC  PAPERS  TO  BE  PRESENTED  AT  THE  SECOND 
EUROPEAN  CONGRESS  OF  AVIATION  MEDICINE  IN  STOCKHOLM, 

Meddclnnden  fran  flyg-och  nava Imedicinska  namnden  (Stockholm) 

Congress  Number  5-19 


ABSTRACT:  Abstracts  are  presented  of  reports  dealing  with  acceleration, 
decompression,  recompression,  psycho-physiology,  psychology,  medical  examination, 
and  pilot  selection  contributed  by  a  group  of  authors. 


6,333  : 

Anon.  1957  AIRCR/JT  ACCIDENTS  AS  RELATED  TO  AIR  FORCE  HIAD  REQUIREMENTS. 
(Eng.  Branch, Directorate  of  Flight  Safety  Research.  Norton  AFB.) 

AFR  190-16 


6,334 


-  1,861  - 


Anon.  1957  ANUUAL  REPORT  4/1/56-3/31/57.  (Automotive  Crash  Injury 
Research)  Annual  Rept.  31. 


6,335 

AFOSR  and  Convair  1957  ASTRONAUTICS  SYMPOSIUM  (San  Diego:  AFOSR  and  Convair, 
1957) 


ABSTRACT:  The  tape  transcription  of  the  summary  session  of  19  Feb  1957  in  the 
astronautics  symposium  held  at  San  Diego,  18-20  Feb  1957,  under  the  joint 
sponsorship  of  AFOSR  and  the  Convair  Division  of  the  General  Dynamics  Corp. 
Panel  subjects  and  leaders  were;  "Re-entry,"  W.H.  Dorrance;  'Tracking  and 
Communications,"  C.A.  Potter;  "Environment  and  Measurements,"  F.L.  Whipple;, 
"Propulsion,"  W.  Bollay;  "Orbits,"  P.  Herget;  "Human  Factors,"  H.  Strughold. 

The  43  papers  read  at  this  symposium  were  published  under  the  title  Vistas  in 
Astronautics:  First  Annual  Air  Force  Office  of  Scientific  Research  Astronautics 
Symposium,  M.  Alperin,  M.  Stern,  and  H.  Wooster  (eds) ,  (London:  Pergamon,  1958) 


6,336 

Anon.  1957  "Crash  Safety']  (Reprinted  from  Canadian  Flight).  MATS  Flyer 
4;  24-25. 


6,337 

Anon.  1957  EINE  SCHLEUDER  FUR  BESCHLEUNIGUNGSUNTERSUCHUNGEN  (A  Centrifuge  For 
Acceleration  Investigation)  Luf tfahrttech .  (Germany)  pp.  38-39,  Feb.  1957. 

ABSTRACT;  Centrifuges  for  hi.gh  ^  experiments  which  have  been  built  and  put 
into  operation  in  the  D.V.L.  Aviation  Medicine  Institute,  Bonn,  are  discussed 
and  described. 

Translated  in  ONR  Tech  Memo  3-58,  ASTIA  AD  206  888L. 


6,338 

Anon.  -  the  EJECtABLE  SEAT  OF  THE  MARTIN-BAKER  MK4. 

Aviation  Magazine.  (238):24,25,  1  Nov.  1957. 


AJiSTRACT:  A  detailed  descrijstion  of  the  ejection  seat  of  the  Martin-Baker 
^aC4  type  is  given  in  this  ar:icle.  The  discharge  mechanism  and  the  ignition 
is  described.  Furthermore,  :he  parachute  and  the  opening  of  the  head  para¬ 
chute  are  discussed.  Several  ties  are  fastened  to  the  chair  to  prevent  the 
legs  from  moving  around  during  firing.  The  ignition  is  83  ft/sec, the  maximum 
acceleration  20  g.  The  chair  is  40  kilo. 


-  1,862  . 


6,339 

Anon.  (U.  S.Army)  1957-1959 

FATAL  ARMY  HELICOPTER  ACCIDENTS 

' (Army  Board  for  Aviation  Accident  Research,  Fort  Rucker,  Ala.) 

Rept.  no.  HF  3-60  July*  1957-  December ,1959 

ASTIA  AD  246  719 

ABSTRACT:  Twenty-seven  Army  helicopter  accidents  involving  fatalities 
were  studied.  Forty-four  deaths  occurred  in  these  accidents  during  the 
period  of  July  1957-December  1959.  The  findings  further  indicate: 

(a)  more  than  one-third  of  the  fatalities  occurred  in  survivable-type 
accidents;  (b)  head  injuries  and  burns  accounted  for  most  of  the  deaths 
in  survivable  accidents;  (c)  approximately  three-faurths  (777.)  of 
s.urvivable  accidents  involved  reconnaissance  helicopters;  and  (d)  more 
than  one-half  (597)  of  reconnaissance  heli.opter  accidents  were  surviv¬ 
able.  These  accounted  for  757  of  the  fatalities  in  survivable  accidents, 
it  was.^ncluded  that:  (a)  utilization  of  protective  helmet,  safety  belt, 
and  should^  harness  will  provide  increased  protection  in  survivable 
helicopter  accidents  once  the  crash-fire  problem  is  overcome;  and  (b) 
helicopter  accident  fatalities  can  be  reduced  by  insuring  maximum  . 
indoctrination  of  personnel  in  the  value  of  injury-preventing  equipment, 
that  all  Army  aircraft  are  equipped  with  proper  restraint  devices,  and 
appropriate  regulations  governing  use  of  injury-preventing  equipment. 
(AUTHOR) 


6,340 

Anon.  1957  HEEDLESS  HORSEPOWER. 

In  The  Traveler's  1957  Book  of  Street  and  Highway  Accident  Data. 


6,341 

Anon.  1957  HOLLOMAN  TRACK  (Air  Force  Missile  Development  Center,  Holloman  Air 
Fo  ce  Base,  N.  Mex.)  Rept,  no.  AFMDC  TR-57-1,  Sep  1957,  ASTIA  AD-150  248 


6,342 

Anon.  1957  HUMAN  TOLERANCE  TO  LINEAR  DECELERATIONS.  (  La  tolerance 

humaine  aux  decelerations  lineaires)  Force  Aerienne,  Service  de  Sante, 
Bulletin  technique  information  (Bruxelles)  1957  Dec.  :1 


ABSTRACT:  Four  subjects  attached  by  different,  types  of  harnesses  to  an 
ejectible  sled  fixed  to  a  vehicle  On  a  rail  propelled  by  rockets  were 
subjected  to  deceleration  tests  of  0.2-0. 4  seconds.  Using  a  conventional 
harness  with  two  outer  straps,  V-inverted,  and  attached  to  the  center  of  the 
abdomen  and  base  of  the  foot,  the  body  was  able  to  tolerate  17  g.  By  adding 
an  apparatus  for  stablizing  the  legs  to  the  harness,  20  g  was  tolerated. 

If,  instead  of  the  conventional  harness,  a  special  retention  vest  with  an 
apparatus  for  holding  the  legs,  arms,  and  head  was  used,  25  g  was  tolerated. 


6,343 


-  1,863 


Anon.  1957  MAN  IN  SPACE. 

Brit.  Med.  J.  (London),  2(5052): 1041-1042 ,  2  Nov  1957. 


ABSTRACT:  The  possibility  of  human  space  travel  is  discussed  in  general. 
The  hazards  and  problems  of  space  travel  (confinement,  acceleration,  baro¬ 
metric  pressure,  radiations,  meteorites,  food,  re-entry  problems)  and 
possible  means  of  overcoming  them  are  briefly  considered. 


6,344 

Anon.  1957  PRELIMINARY  REPORT  ON  NUMBER  OF  PERSONS  INJURED,  U.S.,JULY- 

DECEMBER  1957  (Health  Statistics,  U.S.  National  Health  Survey)  Series  B-3. 

ABSTR.ACT:  About  25  million  persons  (24,953,000)  were  injured  during  the  last 
6  months  of  1957,  according  to  data  obtained  by  the  U.  S.  National  Health  Survey 
in  household  interviews.  This  includes  only  persons  who  sustained  injuries  that 
caused  them  to  restrict  their  usual  activities  for  at  least  a  day  or  injuries 
that  were  medically  attended.  Males  accounted  for  14.1  million  of  those  injured 
and  females  for  10.8  million.  Among  those  persons  60  percent  had  injuries  that 
involved  activity  restriction,  80  percent  had  injuries  that  received  medical 
attention,  and  40  percent  had  Injuries  that  involved  both  activity  restriction 
and  medical  attendance. 


6,345 


Anon.  1957  PROCEEDINGS  OF  THE  VITH  INTERNATIONAL  ASTRONAUTICAL  C0N3RESS. 
COPENHAGEN.  1955  (Copenhagen:  Danish  Astronautical  Society,  1957) 


6,346 

Anon  1957  QUARTERLY  SUMMARY  OF  AIRCRAFT  ACCIDENTS,  OCiOBER-DECEMBER  1957. 
Royal  Canadian  Air  Force  (Toronto),  15  Feb.  1958.  ASTIA  AD  304  014 


6,347 

Anon.  1957  TWO  GROUND  EJECTION  SEATS  TESTED  IN  LIVE  AND  DUMMY  RUNS. 
Aviation  Week.  67(11):88,89  16  Sept.  1957. 


ABSTRACT:  A  scries  of  6  pictures  illustrating  the  use  of  the  Martin  Baker 
Mark  V  ground  level  ejection  seat,  demonstrated  by  a  pilot  of  the  R.A.F*  who 
ejected  himself  out  of  a  Grumman  F9F-8T  with  a  speed  of  120  kt  on  the  runway. 


1,864 


j,348 

Anon.  1957  VERTEBRAL  INJURIES  FROM  EJECTION  FORCES, 

(North  American  Aviation)  Engineering  Rept.,  Dec.  1957 


6,349 

Anon.  1958  AIR  FORCE  PLANS  MANNED  ORBIT  FOR  1959. 
Aviation  Week  68:26-27,  April  7,  1958. 


ABSTRACT:  Gen.  L£May  seeks  funds  to  support  ARDC  program  that  would  put  primary 
emphasis  on  human  factors. 


6,350 

Anon.  1958  AIRCRAFT  DAMAGE  STUDIES 

(New  Mexico  Inst,  of  Mining  and  Tech.,  Socorro.)  10  Dec  1958-  AD  304 
074. 


6,351 

Anon.  1958  ARMT  AVIATION.  (Army  Aviation  School,  Fort  Rucker,  Ala.) 
6  June  1958.  AD- 144  962 


3,352 

Aoaa.  1958  3.A.\G.’  YOU'RE  ALIVE! 

Air  Clues.  13(3):66-73  Dec.  1958 

ABSTRACT:  This  article  traces  the  development  of  ejection  seats.  The  name 
of  the  Briti.'sh.  firm  of  Martin-Baker  is  synonymous  with  ejection  seat  history 
and  much  help  has  been  received  from  them  in  writing  the  article.  The  many 
changes  in  the  design  of  the  seats  are  not  detailed  and  an  outline  only  of  the 
main  events  is  given.  The  article  contains  many  new  facts,  and  a  number  of  the 
photographs  have  not  previously  been  published. 


6,353 

Anon.  1958  CHIMPANZEES  PASS  SPACE  SPEED  TEST. 
New  York  Times .  31  Jan.  1958. 


6;  354 


-  1,865 


Anon.  1958  MILITARY  AIRCRAFT  ACCIDENTS.  D.S.  News  and  World  Report  45:28 


6,355 

Anon.  1958  MOUSE  IN  LIQUID  SUIT  SHOWS  HOW  MAN  MAY^  SURVIVE  STRESS  OF  GRAVITY 
IN  SPACE  TRIPS 

Wall  Street  J.  8  Feb.  1958 


6,356 

Anon.  1958  NEKTERE  SOUCASNE  PROBLEMY  LETECKEHO  LEKARSTVI  '  (SOME  CONTEMPORARY 
PROBLEMS  OF  AVIATION  MEDICINE) 

(Praha:  MNO,  1958).  40pp. 


6,357 


Anon.  1958  OUTWARD  BOUND 

Time  71(21);68-78,  26  May  1958. 


ABSTRACT:  A  brief  pictorial  review  of  the  psychophysio  logical  factors  that 
man  must  face  during  space  flight. 


6,358 

Anon.  1958  PILOT  PERFORMANCE  AND  TOLERANCE  STUDIES  OF  ORBITAL  RE-ENTRY 
ACCELERATION. 

(U,S,  Naval  Air  Develop.  Ctr.,  Johnsville,  Pa.)  NADC  AE-1412,  Sept.  1958. 

ABSTRACT:  This  report  concerns  a  preliminary  study  of  human  tolerances  to  the 
reentry  accelerations  expected  in  most  lift  vehicles.  The  study  was  undertaken 
to  ascertain  whether  a  human  subject  could  tolerate  orbital  reentry  acceleration 
nitterns  associated  with  the  National  Advisory  Committee  for  Aeronautics 
(N-\CA)  manned  Space  capsule.  The  first  phase  of  this  study  involved  the  expected 
reentry  G  time  histories  which  NACA  supplied  to  the  Aviation  Medical  Acceleration 
Laboratory  (AMAL) .  These  were  carried  up  to  12  G  peak.  The  second  phase  of  the 
study  probed  the  area  up  to  20  G. 


-  1,866  “ 


6,359 

Anon.  1958 

The  New  York  Times ,  Feb.  10,  p.  14 


ABSTRACT:  Description  of  a  manned  sphere,  10  ft.  in  diameter,  which  could  be 
lifted  to  100,000  feet  altitude  by  balloon,  then  released,  whereupon  a  rocket 
motor  would  boost  it  to  3400  mph,  raising  the  sphere  to  600,000  feet  altitude. 

It  would  then  begin  a  free-fall  that  would  produce  2.5  minutes  of  weightlessness. 
It  is  primarily  designed  to  give  training  In  weightlessness  but  could  give  some 
experience  In  acceleration,  deceleration  and  Isolation  as  In  space  flight. 

(CARI) 


6,360 


Anon.  1958 

BARCELONA 


PROCEEDINGS  OF  THE  VTIIth  INTERNATIONAL  ASTRONAUTICAL  CONGRESS, 
,  1^57  (Wien:  Springer-Verlag,  1958) 


6,361 

Anon.  1959  REENTRY  FORCES  G-FORCE  150  to  170  G’S  IN  TACTICAL  MISSILES. 
Aviation  Week. p. 63  20  July  1959 


6,362 

Anon.  1959  ROCKET  TECHNOLOGY  AND  SPACE  RESEARCH 

Raketentech  .  u.  t'jaumfahrt  forsch  .  3(2):  ,  Apr. -June  1959 

(Picatinny  Arsenal,  Feltman  Research  &  Engineering  Labs.,  Dover,  N.  J.) 
Translation  No,  PA-61,  ASTIA  AD-228  967,  Nov.  1959 


6,363 

Anon.  1958  SATELLITES  PAVE  WAY  FOR  SPACE  TRAVEL. 

FBIS,  USSR/East  Europe  No.  186,  Sept.  24,  1958 

ABSTR<\CT:  The  problems  d-ring  the  third  stage  of  rocket  investigations  included 
the  checking  of  all  the  results  obtained  during  the  flight  of  animals  up  to  a 
height  of  r;i2  kilometers.  During  the  so-called  "active"  stage  of  the  flight, 
with  the  intense  noise  and  G-force,  the  rate  of  pulse  and  breathing  and  the  blood 
pressure  of  nonanesthet ized  animals  increased  as  a  rule.  Wlien  the  state  of  weight 
lessness  set  in,  these  physiological  indices  remained  at  a  high  level  for  the 
first  two  to  three  minutes,  but  by  the  fifth  or  sixth  minute  they  returned  to  the 
initial  level.  Animals  which  were  anesthetized  showed  no  changes  in  the  rate  of 
pulse  and  breathing  and  in  blood  pressure  during  the  state  of  weightlessness. 
Telemetric  data  obtained  during  the  ascent  of  the  rocket  showed  that  the  heartbeat 
was  almost  trebled.  But  subsequently,  while  acceleration  rose,  the  rate  of  the 
heartbeat  fell.  The  rate  of  breathing  also  rose  three  to  four  times  under  the 
influence  of  maximal  acceleration;  this  is  apparently  due  to  the  considerable 
increase  in  the  weight  of  the  dog,  (CARI) 


-  1,867  - 


6.364 

Anon.  1958  SOVIETS  RECOVER  RESEARCH  ROCKET  DOGS 
Aviation  Week  69:61“63,  Nov.  3,  1958 


ABSTRACT:  Izvest ia  reports  two  dogs,  Belyanka  and  Pestraya,  were  recovered  from 

280  miles  altitude  in  a  single-stage  research  rocket  launched  from  the  "the  middle 
latitudes  of  Soviet  European  territory"  on  Aug.  27,  1958,  with  a  3,726-lb.  payload 
This  is  reported  as  being  the  second  launching  of  such  a  rocket.  The  felt-lined 
cabin,  which  landed  "in, a  selected  area,"  contained  "a  generation  system.'*  a  sel f- 
contained  system  for  recording  the  biological  functions  of  the  animals,  and  a 
special  motion  picture  camera."  The  rocket  was  stabilized  "during  the  entire 
flight,  including  the  inertial  part  of  its  flight,"  to  ensure  the  necessary  condi¬ 
tions  for  the  experiment .  The  rocket  also  carried  instruments  for  measuring  con¬ 
centration  of  free  electrons,  ion  composition  of  the  atmosphere,  concentration  of 
positive  ions,  electron  temperature,  air  pressure,  micrometeorite  impingement, 
ultraviolet  region  of  the  solar  spectrum,  infrared  radiation  of  the  earth,  and 
the  earth's  atmosphere. 


6,365 

Anon.  1958  "SPACE  FLIGHT"  Aviation  Age  29:14-101 


ABSTRACT:  Among  the  articles  and  sections  in  this  special  report  are  the 
following:  "Develop,  'nt  of  Manned  Space  Flight,"  'Who'll  Run  Our  Space  Program, 
"What  Does  It  Take  to  Get  into  the  Space  Flight  Business,”  "Blueprint  for 
Space  Research,"  "Gettirig  Man  into  Space,"  "Sal loon- launched  Vehicle  May  Be 
First  on  the  Moon,"  "Propulsion"  "Thermodynamics, '"Structures  and  Materials," 
"Guidance  and  Control, ""Orbits ,"  "Human  Factors,"  "Accessories,"  and  "Ground 
Support. " 
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Anon.  1958  SPUTNIK  II  THROUGH  RUSSIAN  EYES. 
Astronautics  3:48-49,  62 


ABSTRACT:  Although  silent  on  launching  vehicle  and  means  of  propulsion,  these 
translations  from  the  Soviet  press  offer  hitherto  unreleased  data  on  structure 
of  the  satellite  and  the  biological  experiments  performed. 


6,367 


Anon.  1958  SPUTNIKS  AND  SPACE  SHIPS  BREAKING  THROUGH  THE  BIOLOGICAL  CARRIER 
(USSR  no.  4:17-19,  1958) 


ABSTRACT:  A  general  article  which  covers  the  physiology  of  cosmic  flight; 
overcoming  hazards  of  space;  how  much  speed  can  the  body  endure;  weight lessness 
and  acceleration;  altitude  and  survival;  and  the  space  age. 


I 


1,868 
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Anon.  1958  TEN  STEPS  INTO  SPACE. 

J.  of  the  Franklin  Inst.  (6);  Dec.  1958 


6,369 

Anon.  1959  ACCIDENT  SUMMARY. 

Aviation  Week.  August  31,  1959,  p.  25. 

ABSTRACT:  Civil  Aeronautics  Board  last  week,  in  its  annual  resume  of  aircraft 
accidents,  reported  a  total  of  90  air  carrier  accidents  occurred  during  1958, 

15  of  them  fatal.  Fatal  accidents  involving  domestic  airlines  during  the  year 
totaled  eight,  with  20  crew  fatalities  and  119  passenger  fatalities.  Foreign 
and  overseas  operators  were  involved  in  two  fatal  accidents,  with  no  crew  and 
10  passenger  fatalities.  Non-certif ied  carriers  were  involved  in  one  fatal 
accident  which  resulted  in  the  loss  of  two  crew  members.  There  were  no  passengers 
lost  in  the  latter  accident.  General  aviation  accidents  involving  helicopters 
and  fixed  wing  aircraft  in  excess  of  12,500  lb,  gross  weight  totaled  122  during 
the  year,  21  of  them  fatal. 


6,370 

Anon.  1959  AEROMED  FACILITY  STUDIES  SHOCK  ABSORBER  SEATS  FOR  JET  PASSENGERS 
Aviation  Week  70(21): 136*  ,  May  1959 

ABSTRACT:  This  brief  article  describes  a  hydraulic  shock  absorber  system  whereby 

passengers  in  jet  transports  would  be  able  to  survive  fairly  high  impact  accelera¬ 
tions.  The  data  from  which  the  proposed  system  was  designed  were  obtained  by 
Cornell  Automotive  Crash  Injury  Research.  Two  methods  of  applying  the  shock 
absorbers  for  deceleration  are  described  and  seat  fitting  are  indicated. 
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Anon.  ■  1959  ANNOTATED  BIBLIOGRAPHY  OF  SOVIET  AIR  AlCD  SPACE  PROJECTS 

(AEROMEDICAL  ASPECTS)  Trans,  from  Soviet  open  sources,  1951-1959. 
LC  or  SLA  59-16479  (SLA  Translation  Center,  Chicago,  Ill.) 
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Anon,  1959  DRAG  PARACHUTE  RETRACTING  SYSTEM  (Van  Zelm  Associates,  Inc.,  Balti¬ 
more,  Md.)  Rept.  nos.  151  and  156 ;  jJADC^eclmi  ca  1  rep  t .  no .  37-  57 ,  Con  tract 
- AF^  33(600)  J0389T,  JaiT  1959 ,"  ASTIA  AD- 155  709 


ABSTRACT:  The  general  problem  of  a  retractable  deceleration  parachute  system 
has  been  examined  and  possible  solutions  have  been  studied.  These  solutions 


have  been  evaluated,  and  the  final  system  configuration  has  been  selected  and 
designed.  The  design  incorporates  a  basic  concept  of  winding  a  parachute  around 
a  revolving  drum  after  ret-'action  through  a  duct  which  collapses  the  parachute 
and  compresses  it  to  a  size  which  the  drum  can  accommodate.  The  rewind  motor 
is  hydraulically  or  pneumatically  actuated  and  the  control  system  is  largely 
mechanical  with  some  components  being  hydraulic  or  pneumatic.  A  prototype  unit 
was  manufactured  for  test  which  weighed  94  pounds,  and  was  installed  on  a  truck. 
The  vehicle  was  used  to  conduct  a  comprehensive  testing  program,  to  study  the 
action  of  the  parachute  during  deployment  and  retraction,  and  to  evaluate  the 
retraction  system.  Tests  of  the  retraction  system  demonstrated  that  the  design 
meets  the  requirements  of  such  a  device.  (Author) 
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Anon.  1959  MARTIN-BAKER  EJECTION  SYSTEM  HIGH  SPEED-HIGH  ALTITUDE  TEST  AND 

EVALUATION  (Joint  Parachute  Test  Facility,  El  Centro,  Calif.)  Technical  rept. 
no.  2-59,  Proj.  TED  no.  ELC  AE-5242.2;  ASTIA  AD-244  200 

ABSTRACT:  Of  the  total  of  twelve  test  flights  conducted,  ejection  was  successful 
and  satisfactory  in  all  firings.  Seat-dummy  separation  was  accomplished  ten  times 
the  two  malfunctions  resulting  from  interference  between  seat  system  components  and 
auxiliary  test  enuipmcnt  items.  The  dummy  was  recovered  on  nine  (of  the  ten) 
tests,  a  hardware  malfunction  causing  the  one  failure.  As  a  result  of  the  test 
program,  ejection  seat  function  was  adjudged  satisfactory.  As  stated  by  Appendix 
A,  evaluation  of  the  general  parachute  performance  was  to  be  made  on  the  basis  of 
data  gathered  on  tiie  free  bailout  facility,  the  maximum  performance  capability 
required,  and  the  effect  of  drogue  or  other  component  failure.  In  addition,  the 
possible  use  of  a  2S-foot  parachute  and/or  the  integrated  torso  harness  was  to  be 
investigated.  In  this  connection,  a  Bureau  of  Aeronautics  instruction  of  9  December 
1958  required  the  employment  of  the  Integrated  harness  on  all  tests  made  subsequent 
to  that  date.  The  twelve  tests  were  conducted  in  three  basic  phases  such  that  six 
were  made  with  the  standard  Martin-Baker  24-foot  parachute  and  harness  system,  two 
with  the  MBA  parachute  and  Naval  Parachute  Unit  integrated  harness,  and  four  with 
Pionecr-NPU  integrated  harness.  Minor  malfunctions  were  frequently  encountered,  but 
generally  satisfactory  results  were  obtained  with  all  three  parachute-harness 
assemblies.  The  over-all  results  of  the  test  program  conducted  demonstrate  the 
serviceability  of  the  subject  ejection  system.  (Author) 


6,374 

Anon.  1959  PHOTO.  BOEING,  FULL- BODY  RESTRAINT 

Astronaut ics  P.  34,  Nov.  1959. 


CONTENTS;  Photo  of  Boeing  full-body  restraint  for  spacecraft. 
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Anon.  1959  PILOTS  BEYOND  THE  STRATOSPHERE. 

Interavia.  14:  390-392,  April  1959 


6,376 

Anon.  1959  PROCEEDINGS  OF  THE  IXth  INTERNATIONAL  ASTRONAUTICAL  CONGRESS. 
AMSTERDAM ,  1958.  VOL.  I  (Wien:  Springer-Ver lag ,  1959) 
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Anon.  1959  PROCEEDINGS  OF  THE  IXth  INTERNATIONAL  ASTRONAUTICAL  CONGRESS. 
AMSTERDA.M.  1958,  VOL.  2  (Wien:  Springer-Ver  lag,  1959) 
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Anon.  1959  PUTESHESTVENNIKI  V  KOSMGS  (Space  Travelers) 
(Trans,  from  Gudok  (USSR),  p.  4,  Sept.  38,  1958) 

(SLA  Translations  Center,  Chicago,  Ill.)  59-16430 
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Anon.  1959  RABBIT  AND  TWO  DOGS  RECOVERED  FROM  SPACE. 

Science  130:258, 

ABSTRACT;  From  Soviet  announcements,  two  dogs  and  a  rabbit  on  a  4000-lb  payload 
were  launched  into  space  on  July  2,  1959,  and  successfully  recovered.  According 
to  the  Soviet  press,  instruments  aboard  the  missile  sent  back  information  on  the 
animal's  reaction  to  weightlessness,  and  information  on  the  ultraviolet  part  of 
the  solar  spectrum,  the  structure, of  the  ionosphere,  end  the  direction  and  speed 
of  air  streams  at  various  altitudes.  Among  comr.enta tor's  reporst;  "This  has 
proved  we  can  bring  anim.als  back  alive,"  and  "It  m.eans  much  in  the  preparation 
for  space  flights  by  human  beings." 


6,380 


Ahond - 19^59 - RAi'Vr:Deibi-HI-BCrfc-'Sifl«h-VYSGT-(AND>-ISSLEOOVANlYA^i:XVOSTEPEN^ 

N(X}0  ZN.ACliENIYA  (High  Altitude  Scouts  (and)  Research  of  Paramount 
Ir-.portar.c  j) 

(Trans,  from  Pravda  Moscow.  (189):6,  1959;  a  partial  trans .  from  no. 
i89,  p.  1  and  a  sammary  trans.  of  3  articles  on  the  same  subject  from 
Izvestjya  (USSR)  (160); 3,  1959) 

(SLA  Translations  Center,  Chicago,  111.)  59-1971(5 

/ 

/ 
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Anon.  1959  ROCKET  TECHNOLOGY  AND  SPACE  RESEARCH 

(Picatinny  Arsenal,  Feltman  Research  and  Engineering  Labs,,  Dover,  N.J.) 
Translation  no.  PA-61,  Nov.  1959,  ASTIA  Al)-228  967 

A' so  in:  Raketentech.  u.  Raumfahrtforsch . .  v.  3,  no.  2,  Apr. -June  1959 


ABSTRACT:  Included,  in  this  report  are  observations  on  the  physiology  of  the 
senses  during  the  transition  from  acceleration  to  weightlessness. 


6,381 

Anon.  1959  SM.\RT  DRIVERS  USE  SEAT  BELTS. 

Rocky  Mountain  Medical  Journal  56 (7)': 44 -46  . 

ABSTRiXCT:  Scat  bolts  help  decrease  the  severity  of  accidental  injury  or  prevent 

injury  when  accidents  occur.  When  a  car  crashes,  the  motorist  without  a  seat 
belt  to  stop  him  flies  torward  at  unreduced  speed— for  a  split  second  still 
uninjured — until  he  hits  something  solid.  This  is  the  impact  that  kills  and 
rxiif.s.  It  is  the  violence  of  the  reduction  in  speed,  not  the  speed  itself,  which 
kills.  Thus,  even  low  speed  collisions  can  produce  high  deceleration  rates. 
Careful  analysis  of  auto  accidents  by  crash  injury  research  experts  shows  that 
in  a  traffic  accident;  (1)  a  belt  helps  prevent  being  thrown  forward;  (2)  you 
are  much  safer  inside  the  car;  and  (3)  everyone  is  safer  when  the  driver  is 
kept  behind  the  wheel. 
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Anon.  1959  SPACE  MEDICINE, 

Scot .  Med .  J . ,  4:462-465,  Sept.  1959. 


ABSTRACT:  Medical  problems  of  spaceflight  are  in  general,  extensions  of  those 
faced  by  the  aviation  medicine  specialist  in  the  last  decade.  They  can  be 
usefully  considered  under  the  general  classification  of  mechanical  stresses 
and  environmental  factors . 


6,383 

Anon,  1959  STUDIES  ON  DYNkWICS  AND  I.N’STRLR-IENTATION  OF  THE  HOLLOMAN  TRACK 
(Air  Force  Missile  Development  Center,  Holloman  Air  Force  Base,  N.  Mex) 
Kept.  No,  AFMDC  TR  59-8;  Arpil  1959,  ASTIA  AD  236  096. 

ABSTRACT:  This  technical  report  is  a  consolidation  of  twenty-three  papers 
prepared  at  AFMDC  over  a  period  of  about  two  years,  1956  through  1958,  Track 
structure,  vibration,  instrumentation,  friction  and  slipper  wear,  and  aero¬ 
dynamics  and  propulsion  are  treated.  (Author) 


-  1,87*  - 
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Anon.  1959  TYPICAL  ACCELERATION  LOADS  IMPOSED  ON  PILOTS  DURING  CATAPULTING 
AND  ARRESTING  (N.A.  Test  Center,  Patuent  River,  Maryland)  Proj.  TED  No, 
PIR  SI-43108,  3  April  1959. 
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Anon.  1959  USAF  PLANE  CRASHES  DECLINE  SINCE  1955.  ,Ay.  W]^  29  June  1959,  p. 83 


ABSTRACT:  Los  Angeles,  USAF  aircraft  accident  rate  has  declined  steadily 

since  1955,  despite  the  increasing  number  of  hours  flown  in  high  performance 
aircraft. 

Maj .  General  Joseph  D.  Caldera,  departing  here  for  a  new  assignment  as  USAF 
deputy  inspector  general  for  Safety  (AW  June  15,  p.  23),  said  the  number  of 
fatalities  totaled  389  in  1955,  but  was  down  to  302  in  1958.  If  the  trend 
continues  as  indicated  in  the  first  quarter  1959,  the  number  of  fatalities 
could  decrease  to  less  than  200,  he  added. 

The  accident  rate  per  100,000  flying  hours  is  similarly  reduced  drom  4.0  to 
2.8  in  the  first  quarter  of  this  year. 

Most  significant  cause  in  the  reduction  in  the  rate  is  pilot  education;  al¬ 
though  the  number  of  ejections  in  first  quarter  1959  is  657.  greater  than  in 
1958,  pilot  fatalities  have  dropped,  he  said.  Each  year  sees  a  greater  num¬ 
ber  of  flying  hours  in  Century-series  fighters  with  newly  graduated  pilots 
manning  the  aircraft,  making  the  record  more  remarkable,  Caldara  added. 

Fuel  contamination  is  still  a  major  headache  in  flying  safety,  he  continued, 
and  the  Air  Force  suspects  fuel  contamination  could  be  a  cause  factor  in  some 
of  the  undetermined  crash  causes  which  make  up  187.  of  Air  Force  flying  acci¬ 
dents.  One  manner  in  which  the  contamination  problem  is  being  tackled  is 
through  continued  emphasis  to  fuel  handlers  of  the  importance  of  their  jobs 
Gen.  Caldara  said  a  large  procurement  of  fuel  filtration  equipment  is  in  the 
offing  pending  the  outcome  of  service  tests  on  such  equipment  now.  Major 
emphasis  will  be  removing  water  in  solution  from  JP-4  and  JP-5. 

Brig  Gen.  Waiter  E.  Arnold  will  assume  Caidara’s  former  post  as  director  of 
flight  safety  research,  Norton  AFB,  Calif. 


6,386 

Anon.  1960  ANNUAL  REPORT,  1  APRIL  1959  to  31  MARCH  i960.  (Automotive 
Crash  Injury  Research).  _ 
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Anon.  1960  ASCENT  INTO  THE  HIGHEST  STRATA  OF  THE  ATMOSPHERE 
Deutsche  Flugtechnik  1960(3) : 76-77 


ABSTRACT:  This  is  the  narrative  account  of  the  unknown  author's  visit  to  an 
unidentified  laboratory  for  high-altitude  flying,  obviously  in  the  USSR.  The 


-  1,873  - 


guide  was  the  Candidate  of  Medicine,  Modest  Vakar.  In  the  pressure  chamber  a  test 
was  made  with  a  dog.  The  author  could  see  on  the  X-ray  screen  the  dog’s  skin 
lift  several  centimeters  under  the  effect  of  the  reduced  barometric  pressure. 

Upon  complet ion' of  the  test  the  visitor  was  shown  the  unharmed  dog.  The  next 
test  in  the  pressure  chamber  was  carried  out  with  Aleksey  Grachev.  A  decompress ioa 
was  simulated  with  Aleksey  Belokonev  in  the  decompression  pressure  chamber.  This 
chamber  was  a  model  of  a  cockpit  bul,lt  of  armor-glass.  The  next  stop  of  the 
visitor  was  at  the  acceleration  lab.  A  test  was  made  with  Ivan  Kachur.  The 
author  noticed  on  Kachur' s  pressure  suit  the  special  rubber  pockets  over  the 
abdomen,  on  the  thighs  and  the  lower  legs,  filled  with  pressurized  air  to  protect 
the  vital  organs,  to  facilitate  the  blood  circulation  and  the  heart  functions  on 
the  cent.ifuge,  simulating  the  acceleration.  The  guide  told  the  author  about  K. 

Ye.  Tsiolkovskiy' s  idea  of  placing  the  pilot  into  a  liquid  as  a  protective  means 
against  the  acceleration  forces'.  Test  animals  did  thus  stand  a  thousandfold 
pressure  over  short  periods.  (CARI) 


6,388 

Anon.  1960  BIBL10GR.\PHY  OF  RESE/\RCH  REPORTS  AND  PUBLICATIONS  ISSUED  BY  THE 
' BIO -ACOUSTICS  BRANCH. 

(Aerospace  Medical  Lab.,  Wrigh*"  Air  Development  Div.,  Wright-Patterson 
Air  Force  Base,  Ohio)  Dec,  . 1960. 

CONTENTS ; 

Sound  sources  and  noise  fields 
Sound  propagation, 

Acoustic  instrumentation 

Noise  control  --  general 

Noise  control  structures 

Hearing  and  physiology  of  the  ear 

Speech 

Biological  and  psychological  effects  of  noise 
Ear  protection 

Mechanical  characteristics  of  the  human  body: 

Effects  of  vibrations  and  shocks 
General  noise  guides  and  criteria 
Bionics 
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Anon.  .  1960  CRASH  INJLTIY;  CRASHWORTHINESS.  (Flight  Safety  Foundation,  Inc.) 

Army  Aviation  Safety  Final  Report  TREC  TR-60-77,  Av-CIR-70-0- 128 . 
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Anon.  1960  DESCRIPTION  OF  THE  EXPERIMENTS  PERFORMED  DURING  THE 

FLIGHT  OF  THE  SECOND  RUSSIAN  SPACE-SHIP  SATELLITE. 

Pravda .  4-6  Sept.  1960. 

R.A.E.  Translation  No.  921 
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Anon.  1960  DETERJUNATION  OF  TEST  INSTRUMENTATION  REQUIREMENTS  FOR  BIOLOCICAL 
AIRBORNE  AND  ASTRONAUTICAL  TESTS:  REQUEST  FOR  (Air  Crew  Equipment  Lab., 
Naval  Air  Material  Center,  Philadelphia,  Pa.)  Proj.  TED  no.  NAM  AE-1403.1 
rept.  no.  2137,  28  March  1960,  ASTIA  AD-234  091 

ABSTRACT:  A  description  of  electrodes  suitable  for  obtaining  ECG  records  when 
worn  under  protective  clothing  during  prolonged  exposures  in  adverse  environ¬ 
mental  conditions  has  been  given.  The  manner  in  which  these  electrodes  were 
applied  to  the  surface  of  the  body  was  also  indicated.  The  electrodes  were 
found  to  give  clinically  acceptable  ECG  recordings  during  tests  lasting  over  12 
hr.  During  this  time ,, sub jects  dressed  as  shown  in  enclosure  (5)  were  exposed 
to  very  warm  and  humid  environmental  conditions.  After  wearing  these  electrode^ 
for  46  hr,  a  subject  having  fair,  thin  skin  showed  no  skin  changes  other  than 
a  moderate  redderxing  at  the  areas  of  contact.  After  removing  the  electrodes, 
these  reddened  areas  disappeared  within  6  hr.  In  no  case,  when  these  electrodes 
were  used,  did  any  of  the  subjects  report  discomfort  arising  from  the  electrode^ 
or  the  lead  wires.  (Author) 
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Anon.  1960  DOGS  ADJUST  QUICKLY  TO  FLIGHT.  ' 

TASS,  Radioteletype  in  Russian  to  Europe  (Moscow),  22  Aug.  1960. 

0110  GMT.  (translation.  Excerpts) 

ABSTRACT;  P.  Fedorov  reports  that  television  observations  were  conducted 
from  the  moment  the  spaceship  was  launched  and  practically  to  the  beginning 
of  its  descent.  The  dogs  were  reported  to  have  pricked  up  their  ears  and 
looked  with  perplexity  into  the  Inside  of  the  cabin.  During  the  first 
seconds  the  dogs  felt  uneasy  and  agitated.  As  the  speed  of  the  ship  increas¬ 
ed  they  were  gradually  pressed  to  the  floor  by  the  increasing  force  of 
gravity.  Strelka  pressed  down  with  her  paws,  tried  to  resist,  and  looked 
from  side  to  side  with  alarm.  Then  the  animal  stood  stock  still.  The 
ship  was  in  orbit.  After  great  changes  in  the  load  the  condition  of  weight¬ 
lessness  was  reached.  The  dogs  "hung"  in  the  cabin.  Their  paws  and  heads 
hung  down  weakly  and  at  first  sight  the  animals  appeared  lifeless.  Having 
accustomed  themselves,  to  weightlessness,  the  animals  began  to  eat.  During 
the  day  they  got  worried  from  time  to  time,  but  they  gradually  settled  down. 
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Anon.  1960  IN  THE  EARTH'S  ATMOSPHERE 
Vozdushnogo  flota  11:  95 


6,394 
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Anon.  1960  EJECTION  SEAT  STUDY. 

(Naval  Aviation  Safety  Center,  Norfolk,  Va.) 
June  1960.  ASTIA  AD-238  492 


ABSTRACT:  A  statistical  analysis  is  presented  showing  the  degree  of  personnel 
injuries  sustained  during  ejection  from  disabled  aircraft.  Factors  analyzed 
include  altitude,  speed,  seat  systems,  attitude,  and  types  of  emergency. 
Ejection  frequency  and  fatality  rates  per  10,000  hours  flying  time  are  also 
presented.  A  comparison  is  made  between  injuries  resulting  from  ejections  and 
bailouts. 


6,395 

Anon.  1960  FLIGHT  CONTROL  STUDY  OF  A  Mi\NNED  RE-ENTRY  VEHICLE 

(General  Electric  Co.,  Philadelphia,  Pa.)  WADD  TR  60-695,  Contract 
AF  33(616)  6204,  Pro j .  8225,  July  1960:  ASTIA  AD  249  400. 

ABSTR(\CT:  Appendix  V  shows  how  a  variable  drag  device  can  be  used  to  limit  the 
maximum  deceleration.  The  results  presented  herein  should  be  helpiul  in 
evaluating  the  utility  of  variable  drag  devices  in  terms  of  human  tolerance  to 
deceleration  and  the  thermodynamic  and  mechanical  feasibilities  of  specific 
types  of  devices.  (Author) 
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Anon.  1960  INDEX  ON  ENVIRONMENTAL  TEST  EQUIPMENT  IN  GOVERNMENT  ESTABLISHMENTS 

(Director  of  Defense  Research  and  Engineering,  Washington,  D.C.)  Dec.  1960. 
ASTIA  AD  252  715. 

ABSTRACT:  The  index,  compiled  by  the  centralizing  activity  for  shocks,  vibration 
and  associated  environments,  includes  a  list  of  the  test  facilities  and  equip¬ 
ment  available  at  Army,  Navy,  Air  Force,  and  non-military  establishments.  It 
is  intended  to  acquaint  scientists  and  engineers  with  the  existence  of  these 
facilities  and  prevent  u'.necessary  expenditures  for  environmental  test  equipment. 
Part  I  lists  the  items  c£  test  equipment  at  the  several  establishments  and  some 
information  on  performance  capabilities.  Part  II  lists  the  performance  details 
of  certain  commercial  ranges  of  test  equipment. 
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Anon.  1960  PROBLEMS  OF  SPACE  FLIGirP. 

Komso  lol  '  sk.iya  pravda,  2  Dec.  1960,  p.  2,  cols.  1-4. 

ABSTRA.CT:  Experiments  with  dogs  have  proved  that  the  future  space  pilot  must  be 
placed  in  a  position  where  the  force  of  overload  will  be  felt  in  th  direction  of 
chest  to  back.  ...  The  cabin,  acting  like  a  gyroscope  in  space,  will  maintain  the 
same  position  for  the  pilot...  The  problem  of  overload  has  also  been  studied  by 


1,876  - 


observing  other  animals  such  as  the  giraffe,  in  which  special  heart  muscles 
pumping  blood  to  the  animal's  head  were  found  to  overcome  the  "natural  overload" 
created  by  the  distance  between  the  heart  and  the  brain.'  Bears  and  pigs  were 
also  tested  since  their  bone  structure  in  terms  of  "biological  resistance" 
resembles  that  of  man...  Tests  have  also  been  conducted  with  plants  and  organisms 
which  immersed  in  a  fluid  were  found  to  survive  the  effects  of  acceleration  ... 
Weightlessness  does  not  present  a  serious  danger  to  life.  Having  experienced  a 
state  of  weightlessness,  man  wl^l,  however,  be  faced  with  serious  problems  of 
readjustment  after  return  to  earth.  Thus  the  necessity  for  creating  artificial 
gravity  in  the  space  cabin  by  centrifugal  force...  A  number  of  tests  have  been 
made  in  space  with  mice,  hamsters,  fruit  flies,  pieces  of  skin,  and  grains,  to 
determine  the  effect  of  radiation.  Chemist  are  working  on  a  protective  agent 
containing  sulfur,  albumens,  vitamins,  and  hormones  which,  introduced  into  the 
organism,  will  increase  resistance  against  radiation  in  space  .... 


6,398 


Anon.  1960  PROSPECTORS  OF  GREAT  HEIGHTS. 

Pravda. CMOS cow)  189( 14948) :6  LC  or  SLA  Trans.  60-19078 
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Anon.  1960  SATELLITE  RETURNS  SAFELY 

FBIS,  USSR  &  East  Europe,  Nr.  163,  August  22,  1960. 
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Anon,  1960  SECOND  SOVIET  SPACESHIP  (Official  Report) 
Pravda  4:  3-4;  Sept.  1960 


6,401 


Anon.  1960  SERVICE  TEST  OF  PAR(\CHUTE  JUMPING  FROM  ARMY  AIRCRAFT  (H-37)  . 

(Arctic  Tc^t  Board,  Fort  Grccly,  Alaska)  Pro j .  No.  ATB  3-430,  20  May 

1960.  ASTIA  AD  237  940. 


ABSTRACT:  The  H-37  helicopter,  when  modified  by  the  intallation  of  the  anchor 
cable  assembly  described  in  Sikorsky  Drawing  S1S07-5120-C  less  the  starboard 
cable,  will  be  suitable  for  parachute  delivery  of  a  maximum  of  16  combat  equipped 
parachutists  under  artic  winter  conditions.  When  so  modified,  the  H-37  heli¬ 
copter  will  be  suitable  for  consecutive  delivery  of  standard  type  aerial  delivery 
containers  from  the  door  or  from  the  external  cargo  hooi.  'ollowed  by  parachutists 
from  the  door  under  arctic  winter  conditions.  No  requirement  exists  for  the 
starboard  anchor  cable  under  arctic  winter  conditions.  The  requirement  for 
use  of  the  static  line  protective  shield  will  be  limited  and  infrequent  and 
therefore  the  shield  should  be  locally  fabricated  by  using  units  as  requiied. 

(Au thor) 
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Anon.  1960  SOVIET  SPACE  SCIENCE 

Trans  of  mono.  Stantsil  v  Kosmos;  Sbomik  State!  (Stations  in  Space; 
Collected  Articles)  Moscow,  1960,  p.  214^229. 

(Joint  Publications  Research  Service,  San  Francisco,  Calif.) 

Nov.  16,  1961  JPRS:  11154 


CONTENTS; 

Life  in  a  Sputnik,  by  P.  Isakov 

Man  Prior  to  Starting  into  Space,  by  E.  Yugov  and  A.  Serov 


6.403 


Anon.  1960  SPACE  COCOONS  FOR  ORBITING  ASTRONAUTS 
I/CC  52(11) :36A-39A,  Nov.  I960 

AIjSTR(\CT:  A  plastic  foam  cocoon  designed  to  protect  an  astronaut  during 
re-entry,  should  it  become  necessary  to  abandon  a  disabled  satellite  vehicle, 
contemplated  by  research  engineers  at  General  Electric. 
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Anon.  1960  VTOROY  SOVETSKIY  KOSMICHESKIY  KDRABL'  (The  Second 
Soviet  Cosmic  Ship) 

Izvestiya  no.  212,  p.  3,  6  Sep.  1960 
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Anon.  1961  AT  SUPERSONIC  VELOCITY 

Sovetskaya  Litva .  July  28,  1961,  p.  3.  Prepared  by;  Translation  Services 
Branch,  Foreign  Technology  Division,  WP-AFB,  Ohio.  FTD-TT-61-203/1 
ASTIA  AD  263  072 

/\BSTFU\CT;  This  is  an  article  from  the  Russian  Newspaper  Sovetskava  T.i tva . 
It  discusses  the  .characteristics  of  ejection  seats  and  how  they  operate. 


6,406 

Anon.  1961  AUTOMOTIVE  CRASH  INJURY  RESEARCH  SUMMARY  REPORT.  Annual 
Report  21.  - 
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Anon.  1961  AVIATION  CRASH  INJURY  SYMPOSIUM,  U.S.  ARMY  CHIEF  OF  TRANSP. 
(Corneil-Guggenheim  Aviat ion  Safety  Center) 
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Anon.  1961  BIOLCXT?  AND  THE  COSMOS 

Trans,  of  Nauka  1  Zhizn*  (USSR)  28(6); 6-9,  1961, 

(Joint  Publications  Research  Service,  New  YOrk,  N.  Y.) 
Oct.  17,  1961  JPRS:  10553J  OTS  61-28924. 


CONTENTS : 

The  First  Voyage  to  the  Stars  and  the  Problems  of  Space  Biology,  by 
N.  N.  Zhukov-Verezhnikov. 

Microorganisms  in  the  Cosmos,  by  N.  I.  Rybakov. 


6,409 

Anon.  1961  BIOMEDICAL  ASPECTS  OF  SOVIET  SPACE  RESEARCH 

Trans,  from  Ekonomicheskaya  Gazeta  (USSR)  1961,  no.  167,  p.  3; 
Soyctskaya  Rossiya  (USSR)  1961,  19  Sept.  p.  4;  Izvcstiy^  (USSR) 

1961,  no.  184(13730)p.  6;  Prayda .  Moscow  (USSR)  1961,  no.  222(15712) 
p.  6;  Pravda  Vostoka  (USSR)  1961,  13  Aug. 

(Joint  Publications  Research  Service,  New  York,  N.  Y.) 

March  27,  1962  JPRS;  13244 
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Anon.  1961  COMPENDIUM  OF  ABSTRACTS  01  PAPERS  PRESENTED  AT  THE  SYMPOSIUM 
ON  BIOMECHANICS  OF  BODY  RESTRAINT  AND  HEAD  PROTECTION, 

(U,S.  Naval  Air  Materiel  Center,  I hiladelphia ,  Pa.) 
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Anon,  1961  DECELERATION  OF  SPACE  VEHICLES. 

In  Tukhnika-Molodczhl  (Meteor-Rocket) 

(Scipnce  and  Tech.  Section,  Air  Infcurmat ion  Division,  Washington,  D.C.) 
AID  Rept .  61-51;  18  Apr.  1961.  ASTIA  AD  255  793 

A3STN.'.C7:  T’.ie  electric  charge  on  the  noj  e  of  a  rapidly  flying  body  changes 
the  i;-.tcr.>ity  of  the  body's  deceleration  The  use  of  this  effect  in  the 
develvjpT-...nt  oi  a  deceleration  engine  for  space  vehicles  is  discussed.  In 
explaining  the  possibility  of  u.sLng  the  kinetic  erargy  of  a  space  body  for 
cecclorat ion,  the  reentry  processes  for  both  electrically  conductive  meteors 
and  dielectric  meteors  are  described. 


6,412 

Anon.  1961  DETAILS  OF  THE  LEGENDARY  FLIGHT 

(Komsomol  'skaya  Pravda.  v.  91  (1103l|),  April  16,  1961,  pp.  1-3) 
(Aerospace  Technical  Intelligence  Center J  Wright-Patterson  AFB,  Ohio) 
Trans.  No.  MCL-1035,  July  27,  1961, IasTIA  AD  261  805 


-  1,879  - 
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Anon.  1961  DYNA-SOAR  EJECTION  SEAT  AND  SURVIVAL  SYSTEM 

(Boeing  Co.,  Seattle,  Washington)  Rept.  No.  10-81000,  Rev.  B  to  Kept.  No 
10-81000,  15  Sept.  1961.  ASTIA  AD  269  506L 

ABSTRACT:  The  design,  fabrication,  performance,  and  testing  requirements  for 
a  type  of  equipment  designated  Ejection  Seat  and  Survival  System  is  reported. 
It  is  designed  for  pilot  escape  and  survival  from  the  Dyna-Soar  glider  in 
instances  when  a  satisfactory  landing  site  cannot  be  reached  or  vmen  other 
conditions  make  an  attempted  glider  landing  impractical.  (Author) 
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Anon.  1961  EL  HOMBRE  EN  EL  ESPACIO  EXTERIOR  (MAN  IN  OUTER  SPACE) 
Revista  de  Aeronaut  tea  (Spain)  21(245):275-282 ,  April  1961 


ABSTRACT;  A  resume  of  the  man-in-space  projects  being  conducted  by  the  U.  S.  and 
USSR  is  presented.  (JPL) 


6,415 

Anon.  1961  EVALUATION  OF  HUMAN  SUBJECT  REACTION  IN.  THE  FORWARD  AND  AFT  FACING 
SEATED  POSITIONS. 

(Naval  Air  Materiel  Center,  Philadelphia,  Pa.)  NAMC-ACEL-424 
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Anon. 

Trans . 
(Joint 
May  8, 


1961  THE  FIRST  FLIGHT  OF  MAN  IN  COSMIC  SPACE 
from  Izves tiya  (USSR)  196 !•,  25  April. 
Publications  Research  Service,  .;ew  York,  N.  Y.) 
1961  JPRS;  8238 


ABSTRACT:  Newspaper  account  of  Gagarin's  flight  of  12  April  1961  containing 
general  nontechnical  discussions  on  the  design  of  the  spaceship,  medico- 
biological  problems  of  spaceflight,  and  on  the  training  of  Soviet  cosmonauts. 


6,417 

Anon.  1961  FIRST  MAN  LN  SPACE  ,  x 

Tud^ihy'es  t  cchn  Ik.-i (Hung-irinn  Poiml^r  Science  J.^y  (9? - 

See  also.  Anon.  "Manned  Space  Capsule,"  iM,d. 

ABSTRACT:  This  article  concerns  Major  Gagarin's  space  flight  on  April  12,  1961 
It  describes  the  equipment  in  the  cabin,  food  supplies  and  water,  instruments 
and  rockets  and  brakes  for  descent . 


-  i  ,8^; 
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Anon.  196  1  FLIGHT  OF  T'T  1  ECO  NT)  COSMIC  SHIP 
Vo y t n i V  Ak i  ILiuk  SSSR^  10:10-17 

AliSTRACT:  A  report  of  a  press  conference  by  the  Prosidiur’  of  the  USSR  Acadeny 
of  Sciences  on  Aug  24,  1960,  two  days  after  the  flight  of  the  second  Soviet 
cosnic  ship.  A.V.  Topchiyev  related  how  the  planecd  progra:a  on  the  ship  was 
carried  out,  described  the  passengers,  and  cited  preliminary  results.  N.M. 
Sisayakan  described  the  biological  program  and  V.V.  Parin  discussed ,  the  medic;o- 
biological  part  of  the  program.  O.G.  Gazanko  exhibited  rats,  mice,  and  the  dogs 
Belka  and  Strelka.  S.N.  Vernov  and  L.V.  Kurnosova  discussed  radiation  experi¬ 
ments  on  the  flight.  (CARI) 


6,419 


Anon.  1951  FROM  SPUTNIK  TO  yCSTRONAUT 

Woiskowy  przcglnd  lotniczv*'  1961(5):  1-8 


ABSTRACT:  This  feature  article  commemorates  Major  Y.  Gagarin's  successful 
orbital  flight  of  April  12,  1961'  and  briefly  describes  all  Soviet  space  vehicles 
launched  during  the  last  3.  years  preceding  the  manned  orbital  flight.  Gagarin's 
flight  was  [Jreceded  by  two  Vostok-type  space  ships  launched  for  a  test  of  the 
capsule's  landing  equipment.  Gagarin's  task  during  the  flight  was  to  observe  the 
earth,  the  sky,  and  the  lower  layers  of  the  atm.osphere,  as  well  as  his  own  physi¬ 
cal  reactions  to  acceleration,  j^^eight  lessness,  etc.  Sensors  attached  to  his  body 
recorded  cardiac  currents,  respiration  and  pulse  rate.  The  data  showed  that  accel 
oration  and  deceleration  caused  little  changes  in  his  pulse  rate  and  respiration. 
During  weightlessness,  his  pulse  and  respiration  rates  returned  to  nearly  normal. 
It  can  be  assumed  that  manned  space  flights'  to  the  moon  and  other  planets  will 
come  true  in  the  near  future.  (CARI) 


6,420 

Anon.  1961  A  GREAT  EVENT  IN  THE  SCIENCE  AND  HISTORY  OF  MAllKIND  --  THE  FIRST 
FLIGHT  OF  MAN  INTO  THE  COSMOS  (CERTAIN  CLINICO-PHYSIOLOGICAL  PROBLEMS 
CONCERNING  COSMIC  FLIGHT  OF  MAN)  KI inicheskaya  Meditsina  (Moscow)  39(7):3-5 
July  1961  , 

i''* 

ABSTRACT:  This  article  discus'^fes  Major  Yuriy  Alekseyevich  Gagarin's  flight  into 
space,  an  event  which  the  conibiVied  efforts  of  scientists,  engineers,  designers, 
medical  men,  biologists,  psychologists,  and  other  workers  in  the  Soviet  Union 
made  possible.  It  also  includ'e$  some  comments  made  by  Gagarin  after  his  flight. 
The  human  descent,  re-entry,  anrfsafe  landing  of  Gagarin  prove  that  a  human  is 
able  to  tolerate  this  complex  ’s]t'age  of  flight.  This  article  is  concluded  with 
an  appeal  to  all  therapeut  ists neuropathologists ,  surgeons,  and  specialists  in 
other  fields  to  cooperate  actively  with  physiologists  in  their  attempt  to  solve 
the  problems  of  aerospace  medicine.  (CARI) 


1 


•  1,881 
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Anon.  14n’  G:.1S?C.M  RLPORTi-:  OG  SIXO.'.'D  MR  FLIGHT 

Av  i. .tr  i IT;  .".lul  Sp.icc  Tvcl'.ni' 1 75(6  ):  60*64,  AUf*  .  7,  1961 

ABSTRACT;  Excerpts  fron  tl.e  official  N/\SA  transcript  of  Captain  V.  I.  Grissom's 
report  of  his  flight  and  reactions  arc  contained  in. this  article.  (JPL) 


6  422  , 

Anon.  1961  INSTRUMENTATION  BIBLIOGRAPHY 

(Ministry  of  Aviation,  Gt.  Brit.)  Rept.  No.  TIL'BIB/50;  Jan.  1961. 
ASTIA  AD  253  J46 


AEST.l’.CT :  This  bibliography  contains  material  on  the  folloving  subjects:  • 

general  instrumentation;  calibration;  combustion;  electrical  and  electronic 
devices;  test  facilities;  accelerometers;  computers;  displacement  .....  a.turenents ; 
flow  measurement  and  control;  pressure  and  thrust  measurement;  recording;  shock 
and  vibration;  strain  gauge  measurements;  temperature  measurement;  and  time 
measurement. 
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Anon.  1961  L.\  PREMIERE  EXPERIENCE  BIOLOGIQUE  SPATIALE  FRANCAISE  (THE  FIRST 

FRENCH  BIOLOGICAL  SPACE  EXPERIENCE)  Hommo  et  I’espacc  (Lausanne)  No.  8-9-53 
55.  Nov. -Dec.  1961 


AI>STR\CT;  A  r.it  (Hector)  hermetically  scaled  into  a  compartment  of  the  Veronique 
rockv't  was  laur.tiicd  to  an  altitude  of  110  kilometers.  Throughout  the  flight,  the 
pliysiOiOgica  1  p.iramotcrs  (brain,  heart,  and  muscular  ’m'vities)  of  the  animal 
subjected  to  accelerations  were  telemetered  and  registered  cn  the  ground.  Physio 
le*'  ■  *  .".liar-'’  of  *•*■  '  “at  permits  the  sru’,  "f  the  evenrua’  roperm  c  -  <  nn  nf 

the  on  the  animar  body.  (J  .  Aerospace  Meu,..i.tie  33(11):  1391,  Nov.  1962) 
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Anon.  1961  LA  RELAZIONE  UFFICIALE  SUL  VOLO  SPAZIALE  DI  TITOV  (Official 
Account  of  Titov's  Space  Flight) 

Oltre  il  cielo  (Rome),  5(90) : 292-296 ,  1-15  Oct.  1961,  (in  Italian) 


ABSTRACT:  The  successful  launching  into  space  of  the  spatceship- sputnik 
"Vostok  2"  on  August  6,  1961,  was  manned  by  the  Soviet  astronaut,  Gherman 
Stefanovic  Titov.  The  flight  lasted  25  hours  and  18  minutes-;.  Discussion  is 
presented  on  the  spaceship's  structure  and  equipmentg  means  of  radio-  and  tele- 
coramunication ;  direct  television  and  motion  picture  recording  of  the  astronaut's 


bli.avinr  d'.:rir.r,  the  flight,  monitored  a  inol  tancous  ly  with  registrations  of 
phvs  lo  logica  i  f.inct’ons  back  to  earth;  environmental  conditions  on  board 
(temperature,  harometric  pressure,  etc.);  the  weightlessness  encountered 
during  the  flight  and  its  effects  on  blood  circulation,  respiration,  work 
capacity,  and  ves,tibular  apparatus;  radiation  protection',  and  the  astronaut  s 
impressions  of  the  flight. 
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Anon.  1961  LIFE  SUPPORT  SYSTEMS:  SOVIF.T  LITERATLTIE  , 

(Monthly  rept.  no.  7  for  Oct/Nov  61  on  AID  Work  Assignment  no.  22 
Dec.  1961)  AID  rept.  61-168;  ASTIA  AD  271  514 
(Office  of  Technical  Services,  Washington,  D.C.)  62-19110 

6.426 

Anon,  'i960  LimR  JOURNEY  ,  , 

Lancet  (London)  1(7134):  1117-1118.  21  May  1960. 

ABSTRfiCT:  Tiie  physiological  problems  of  orbital  and  space  flight  are  briefly 
reviewed,  including:  (1)  the  typical  avi.at:,on  stresses  of  acceleration,  low 
barometric  5)ressure,  and  temperature  and  humidity  extremes,  for  which  adequate 
measure  of  protection  are  available;  (2)  prolonged  weightlessness,  tne 
"breakoff  phenomenon,"  and  primary  cosmic  rodiation,  about  which  little  is 
known-  and  (3)  problem, s  of  lunar  flight  which  will  require  further  aevelop.-.ent 
of  existing  techniques,  such  as  increased  acceleration  stress,  the  m.en'^al 
strain  of  .extended  flight,  the  additional  r.idiation  hazard  of  the  Van  Allen 
be  ts,  and  the  necessity  of  the  provision  ol  large  quantities  of  food  .and 
oxygen 


6,427 

Anon.  1961  ILAllNoD  SPACE  CAPSULES  (USSR,  HUNGARY) 

TiK!or...TnN'  es  technika  (Hungarian  Popul.ir  Science  J.)  (9),  8  May  1961 

AuSTlL’.CT:  Tiiis  article  contains  two  sketches  of  Gagarin  and  his  space  capsule. 
Tr.c  parts  of  the  space  cansu le  and  interior  of  the  cabin  are  pointed  out  in  the 
picture  and  described  in  the  article.  (CA31) 
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Ancn.  1961  MEOICINE  Ar.'  S^'ACE  FLin^^s 

Trars.  of  Vsesovuznoe  h.c -k  ■.  rvo  r  "*  P.:  =  ;t.iv  t  ra'.t-n ^  yii  P 3  1 !  1 1  c ht^s ’>  i ’- h  i 

Nauchnykh  Znani  i _ Seriva  8-  Kjolo'^iya  1  ?S-<Jitsina  (USSK)  ('>}:3-3?,  196’ 

(Joint  Fublitations  Research  Service,  New  York,  N.Y.) 

Aug.  14,  1961  JPRS;  9939 


CONTEIJTS; 

In  Place  of  a  Foreword,  by  N.  N.  Blokhin 

The  Role  of  Sp:.ce  Medicine  in  Providing  for  the  Flight  of  the  First 
Cosmonaut,  By  V.  V.  Parin, 

Fundamental  Medical -Biological  Problems  of  Space  Flights,  by  0.  Gj 
Gazenko' 

Radiation  in  Cosmic  Space,  by  S .  N.  Vernov. 


6,429. 

Anon.  1961  MICE -BEARING  ROCKET  LAUNCHED  IN’  KRAKOW. 

Warsaw  Polish  Homo  Service.  11:05  GMT.  11  April  1961.  (translation). 


AikiTRiCT;  (T.  xt)  Two  successive  rockets  of  the  met onro logical  type  were 
launched  in  the  Bicdowska  Desert  near  Olkusz .  One  ,/f  them  carried  two  white 
mice  in  a  special  container.  Th.e  first  rocket,  wcigning  10  kilograms  and 
measuring  one  and  a  half  meters  in  length,  reached  the  planned  altituUe  of 
1,700  meters.  The  rocket  traveled  at  a  speed  of  55..  kilometers  and  hour. 

At  a  ce’'t.iin  time  tiie  first  stage  with  the  container  separated  from  the 
rocket  and  landed  with  its  passengers  oy  a  special  parachute.  The  animals 
felt  well  after  the  experiment.  The  next  experiment-,  are  to  take  place  in 
M.ay.  The  experiments,  organized  by  the  experimenta'  aviation  and  rocket 
technology  circle  of  the  Krakow  Aero  Club,  take  pl-rce  under  the  auspices  of 
the  Po.ish  As t rona'ut ica  1  Society  and  Krakow  scientists. 
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Anon.  1961  MISSILE  "DRAG"  BALLOON 
Spaceflight  3(3): 112,  May  1961 


ABSTRACT:  Coated  fabric  balloons  which  inflate  in  one-tenth  of  a  second  have  been 
developed  for  a  high-altitude  recovery  system  designed  to  control  deceleration  of 
re-entry  vehicles.  (JPL) 


6,431 

Anon.  1961  N’EW  IN’DICATIONS  IN’  SOVIET  SPACE  TECHNOLOGY  (Science  and  Tech.  Section, 
ASTIa"ad™^4^409°^'^  *  DrC.)  AID  rept.  61-40;  28  March  1961; 


f^-.c  '  .  19^1  :?T  yZC/HV  K.  DRISTVITEL  'NOSTI  (‘5:DLK0-BICUX;IC/{ESKIE  FROhlilMY 

:>>SM1C”:ES*(X}0  FOli;TA'  (Fr.rr  TUo-.i^ht  tc-Roality  ( Bio-McJica  1  Problens  of 
‘CosTTic  )  Vcv.e-.no-Mr-d.  Zh-.ir .  (Moscow),  1>61,  no.  3  pp .  3-12 

Also  in  U.S.  Joint  Fob  I icat ton  Research  Service,  Washington,  D.C. 

Trans.  No,  10032  (1374-N/42),  Aug.,  1961. 

ABSTRACT:  Tliis  is  a  scientific  review  of  preparations  for  the  man-in-orbit 
satellite  flight  on  April  12,  1961.  Rocket  and  satellite  flights  carrying 
biological  materials  were  used  to  solve  problems  concerning  flight  dynamics, 
physical  characteristics  of  outer  space,  meteors,  temperature  changes,  lack 
of  atmosphere;  and  internal  cabin  environment.  After  being  subject  to  cosmic 
radiation  durirg  tfi'*  flight,  acceleratea  growth  and  gemination  were  shown  for 
onion  and  Nigella  seeds  after  flight.  Also,  there  was  an  increase  in  the 
frequency  of  chromosotr.il  aberations  in  root  cells,  bone  marrow  cells  of  mice, 
and  grovrth  points  of  plants.  Furthermore,  thu  frequency  of  dominant  and 
recessive  lethal  factors  in  Drosophila  was  increased  after  a  24-hour  satellite 
flight.  A  complete  ecological  cycle  is  discussed  for  space  flight  with  a  larger 
crew. 
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Anon.  1961.  PARIN'  ON  COSMONAUTS,  SPACE  DOGS 
(FBIS,  USSR  i  East  Europe,  Nr.  31,  April  27,  1961) 

ABSTRACT;  Moscow  --  The  dogs  which  have  taken  part  in  space  flights  are  still  in 
excellent  health  and  their  journey  into  space  has  had  no  harmful  aftereffects  On 
them,  said  Soviet  medical  scientist  Vasil  Par  in  today,  appearing  on  Moscow 
television  program  devoted  to  the  conquest  of  space.  Parin  stressed  that  Sov-ict 
technology  had  ere n  ■  ed  vehicles  capable  of  pla.-ing  living  creatures  into  orbital 
flight  and  that  both  the  sta^,es  of  acceleration  and  deceleration  had  caused  no 
harmful  aftereffects,  Academ.ician  Parin  said  that  apparently  for  some  tim.e  to 
come  cosmon.auts  uo'.ild  be  selected  from  am.ong  pilots.  Outlining  tite  requ irem.ents 
to  be  m.e  t  by  a  cosm.onaut,  the  scientists  said  that  he  must  possess  cne  sam.e 
qualities  as  those  possessed  by  'I’uriy  Gagarin.  Speaking  about  Yuriy  Cn  .-ar  in '  s 
preparation  for  tne  flight,  Academ.ician  Parin  said  that  it  had  been  carried  out 
according  to  a  big  program,  and  all  the  tests  were  carried  out  with  "large 
endurance  margins"  exceeding  in  severity  ttiose  conditions  which  Gagarin  was 
likely  to  encounter  during  the  flight.  Parin  said  that  Gagarin's  spice  suit 
incorporated  special  transmitters  with  the  'nelp  of  which  all  the  data  on  the 
condition  jf  his  body  during  the  flight  were  transmitted  to  earth.  Academ.ician 
Parin  said  that  in  future  flights  into  unexplored  cosmic  regions  the  first 
explorers  would  apparently  again  be  man's  four-legged  friends  -  dogs. 
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Anon.  1961  PERIODICAL  REPORT  ON  AER0>XDICINE  IN  THE  USSR;  61-24 

(1126th  USAF  FAG,  Arlington  Hall  Station,  Arlington  12,  Va.)  Rept.  1452577 


ABSTRACT:  This  is  a  report  dealing  with;  a)  Contents  of  a  book  on  the  psychology 

of  the  flyii-.g  profession,  b)  Comparative  physiological  study  of  tolerance  to 
radial  acceleration,  3)  The  Sixth  Congress  of  the  Ukr.  Society  of  Physiologists, 
and  d)  Astronaut  training  and  manned  space  flights.  (CARI) 


A!.  ,n,  Q':''RTERI.Y  RFVIL-V  of  APL  ACTIVITIKS  JULY-SEiTEM!.!  R  l  II.  SPACE 

E>:''10R,\T10N’  and  R£S!:ARCH  ANT)  DEVEUtPMI'.rrr  CApplled  Physici  Ubs.,  Johns 
Hopkins  U.  ,  Spring,  Hd.)Contract  NOrd-7336,  ASTIA  AD-3^7  457 
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Anon.  1961  RAT  FLIGHT  PROVIDES  DATA  ENCOURAGLNG  FOR  MAN 
Missile  &  Rockct.s  8(21):42-43,  22  May  1961 
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Anonytr.ous  (U .  S,  Army)  1961 

RELATIONSHIP  BETWEEN  IMPACT  VARIABLES  AND  INJURIES  SUSTAINED  IN 
LIGHTPLANE  ACCIDENTS. 

(Come  11 -Guggenheim  Aviation  Safety  Center,  New  York) 

AvClR  61-5  August  ASTIA  AD  263  676L 

ABSTRACT:  Impact  conditions  are  related  to  injuries  sustained  by  248 

occupants  involved  in  lightplane  crashes.  Seat  tie-down  and  belt  restraint 
W3re  considered  effective  and  structural  collapse  was  generally  not 
extensive,  yet  one  of  every  four  occupants  was  killed.  I.ijury  severity 
fatality  rate,  and  incidence  6f  injury  to  all  areas  of  the  body-except 
the  lower  torso  and  th<'«racic- lumbar  spine-were  directly  related  to  impact 
velocity  and  to  angle  of  impact  but  inversely  related  to  stopping  distance'. 
Lumbar  and  thoracic  spine  injuries  occurred  more  frequently  in  low-angle 
long  deceleration  crashes.  It  was  concluded  that  crucial  injuries 
largely  stem  from  flailing  of  the  body  against  injury-producing  structures 
within  the  occupant's  environment,  belt  restraint  is  thus  seen  to  play 

only  a  moderate  role  in  reducing  injury  severity.  The  need  for  additional 
safety  measures  is  emphasized.  (AUTHOR) 
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Anon.  1961  REVIEW  OF  AERONAUTICAL  AND  SPACE  MEDICINE  (SELECTED  ARTICLES) 
Riv.  Med.  Aeronaut  (Rome)  23:347-436,  Sept.  1960 

(Aerospace  iechni.  *1  Intelligence  Ctr.,  Wright -Pat terson  AFB,  Ohio, 
Trans.  No.  MCL-787;  ASTIA  AD-259  594;  April  25,  1961) 


CONTENTS : 

Vacca,  C.  &  L.  Vacca,  "Modification  of  the  Electrocardiogram  of  Albino  Rat 
Sur.jected  to  Tangential  (Transversal)  Acceleration  Before  and  After 
Splenectomy." 
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Anon.  1961  SOVIET  LITEW.TURE  ON  LIFE  SUPPORT  SYSTEMS  (Science  and  Tech.  Branch, 
Aerospace  Information  Div. ,  Washington,  D.C.)  AID  rept.  61-156.  30  Nov.  61* 
ASTU  AD-269  794  .  ’ 
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Anon.  1961  SOVIET  SPACE  SCIENCE 

Trans,  of  Priroda  (USSR)  50(9):9-10,  54-60,  and  75-77,  1961. 
(Joint  Publications  Research  Service,  San  Francisco,  Calif.) 
Dec.  21,  1961  JPRS:  11706, 


CONTENTS ; 

Another  Victory  of  Soviet  Science  and  Technology  Laboratory  Animals,  by 
A.  I.  .Mete  Ik  in 

In  the  Name  of  Science,  the  Homeland,  and  the  Progress  of  Mankind  (Press 
Conference) . 


6,441 


/oion.  1961  SOVIETS  I.NDICATE  BIG  PROBLEMS  IN  SPACEMAIJ’S  WAY. 

Coluir.hus’  Dispatch,  March  10,  1961 

ALSTR.\CT:  Two  Rus.sinn  scicnti.sts  indicated  that  despite  Soviet  recovery  of  another 
.space  ship  with  a  dog  inside,  major  problems  remain  to  be  solved  before  a  Soviet 
r..a.a  is  shot  into  space.  Ivan  .Maisky,  director  for  the  Experimental  Biology  Insti¬ 
tute,  and  Vasil  Parin  of  t’r.e  Soviet  Academy  of  Medical  Sciences  agreed  that  weight¬ 
lessness  is  a  rcijor  problem  of  manned  space  flight.  Par.in  said  Russian  scientists 
have  been  getting  "interesting  data"  on  how  living  organismis  arc  affected  by  such 
unusual  irritants  as  vicration,  stress,  and  the  extreme  noise  of  rocket  engines. 
(CAR!) 
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Anon.  1961  SPACE  MEDICAL  SYMPOSIUM  HELD  IN  CONJUNCTION  WITH  THE  Xlth  INTER- 
NATION'AL  ASTR0.;AUTICAL  CONGRESS,  STOCKHOLM,  SWEDEN,  AUGUST  15-20,  1960 
A.^tron.iut  i.k  (Stockholm)  2(4):213-324 


ABSTRACT:  This  issue  of  the  journal  contains  13  papers  or  abstracts  on  aerospace 

-ent r ies  a r e  -ab s tra ct e d  s epa ra tel y~.  ~(J~.  ^AeYdspace  Mledic^i^^^^ 


33(8): 1030,  Aug.  1962) 
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Anon.  Iv61  SPACESHIP  CAPSULE 

Vcs  tn  ik  Vo7-dw:li!''.o>!0  F  Iota  .  no.  I,  1961,  95.  TL504  .V45 


ABSTR/\CT:  The  best  solution  for  protecting  man  from  the  effect  of  over-loading 
and  appreciable  angular  acceleration  is  an  anti-g  force  detachable  capsule. 

The  capsule  should  be  provided  with  a  special  device  for  automatic  regulation 
of  the  position  of  the  astronaut  so  that  the  accelerations  originating  during 
the  flight  will  always  be  in  a  direction  perpendicular  to  the  axis  of  the  human 
body. 
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Anon.  1961  SURVIVAL'  IN  SPACE 

Interavia  (Geneva),  16  (12):  1651-1653.  Dec.  1961 


ABSTRACT:  In  ^  space  vehicle,  the  following  problems  are  met  with  which  do 
not  arise  with  either  a' jet  aircraft  or  a  submarine:  (1)  the  , absence  of  any 
medium  whicli  can  be  used  for  propulsion  or  in  the  life  support  system  cycle; 

(2)  new  environmental  influences,  e.g.,  cosmic  radiation,  reduced  magnetic 
fields,  meteoritic  storms;  (3)  re-entry  into  the  Earth's  atmosphere;  and  (4) 
weightlessness.  Despite  extreme  stresses,  such  as  high  accelerations,  noise, 
vibration,  .heat ,  reduced  external  pressures,  and  emotional  stress,  astronauts 
can  undertake  an  impressive  work  program  of  making  decisions,  carrying  out 
observations,  and  execut  ing.  repairs .  Included  are  a  tabulation  of  the  preseni. 
state  of  knowledge  in  the  life  sciences,  a  picture  of  the  Mercury  capsule,  and 
a  record  of  astronaut  Shepard's  pulse  and  respiration  rate  during  Mercury  flight. 
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Anon.  1961  A  TA^LE  OF  EQUIVALENTS  OF  ':CELERATTON  TER.M1N0L0CIES  (Acceleration 
Committee,  Aerospace  Medical  Panel,  <\CARD,  1961) 
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Anon.  1961  A  TABLE  OF  EQUIVALENTS  OF  ACCELERATION  TERMLN'OLOGIES . 

Rivista  di  medicina  aeronaut  ica  e  spiziale  (Roma)  24(4) :  644-651 ,  Oct . -Dec  . ’,961 

ABSTRACT:  A  Table  of  Equivalents  of  Acceleration  Terminologies  is  presented  which 
has  been  prepared  by  the  Committee  on  Acceleration  of  the  Advisory  Group  for 
Aeronautical  Research  and  Development,  Aero  Space  Medical  Panel.  In  this  table 
the  terms  are  grouped  as  to  the  type  of  acceleration,  the  body  axis  concerned, 
and  the  physiological  consequences  of  acceleration.  Tlie  Committee  recommends 
the  following:  (1)  that  writers  and  researchers  in  the  field  of  acceleration 
related  to  mamnalian  subjects  restrict  their  descriptive  terminologies  and  s>'mbols 
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to  those  contained  in  the  table;  (2)  that  the  table  be  used  as  a  ready  reference 
for  equivalent  translation  of  acceleration  terminologies;  (3;  that  large  G  bo 
used  as  the  unit  of  physiological  acceleration  at  ail  times;  and  (4)  that  the 
metric  system  bC' used  in  applying  these  acceleration  terminologies  and  symbols. 

(  Aerospace  Medicine  33(8): 1036,  Aug.  1962) 


6,4A7 

Anon.  1961  TI.y.TABLE  FOR  ASTRONAUTS  IN  1961 
Tudor..-.n\'  es  lochnik.i  1961(1):  16 


ASSTR^'iCT:  Tl.o  article  deals  with  astronautical  events  to  be  expected  in  1961. 

The  author  predicts  the  possible  achievements  of  space  navigation.  The  most 
eagerly  expected  event  is'  the  first  r.annod  space  flight.  Further  experiments 
will  bo  conducted  on  the  psychological  aspects  of  -manned  s,.ace  flight  to  deter¬ 
mine  to  what  extent  the  spaceman  can  maintain  his  composure  and  deliberation,  .ind 
what  can  be  done  to  influence  his  state  by  drugs.  The  author  discusses  research 
on  nutrition,  sleep  during  weightlessness.  He  also  discusses  tlie  problems 
involved  in  landing  on  the  Moon  or  Venus  or  Mars.  (CARI) 
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Anon.  1961  VOSTOK  DETAILS 
Flight  79(2721):  586,  4  Kay  1961 


ABSTRACT:  The  Soviet  satellite  Vostok  and  Major  Gagarin's  flight  of  April  12, 
1961,  are  described.  (JPL) 
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Anon.  1961  VOSTOK  II  STEERING  EXPLAINED 

FBIS  USSR  6.  East  Europe,  Nr.  155,  August  11,  1961 


ABSTRACT:  Berlin--The  Society  for  the  Dissemination  of  Scientific  Knowledge  and 

the  GDR  Astronautical  Society  this  afternoon  arranged  a  discussion  with  journalists 
about  Major  Titov's  space  flight.  The  scientists  and  technologists  made  clear 
that  the  reports  concerning  steering  of  the  spaceship  by  the  pilot  have  been  mis¬ 
understood.  In  the  view  of  the  German  experts,  these  steering  operations  could 
hardly  h.ave  been  concerned  with  changing  the  orbit  .  For  various  reasons  it  would 
be  inexpedient  to  change  the  cUrfeTtTon  of  th^' flight  of  a  spaceship  which  has  seen 
on  a  precalculated  orbit.  On  the  other  hand,  there  was  a  need  for  later  correc¬ 
tions  in  the  position  of  the  spaceship  axis  in  the  light  of  changes  brought  about 
by  piiysical  conditions  in  space.  This  can  be  done  automatically,  as  with  all  the 
unmanned  artificial  earth  satellites  which  have  been  brought  back,  or  by  hand 


rt'  '■ 


;::s  ■'■r  i-nt-it.on  :r  -  jr.  ir  .t  ru' <r:r  w‘ 
cf  :;.c  t  ?  •.-  HpaCi' s(, . .i-  the  tir,.-.  ;riic.>^'c>  ,1". 


Tiii'M'  e  rred  .  :i  J'.  rr.e  position  ir  space  are,  hovever,  withoi;,  ie.i.uerce 
course  .1 '.  I'r.  p,  vaieii  the  -paceship  r.oves  .  Tne  .scientists  expre.sstij  the  v.iw 
Titev  w.i  s  exposevi  to  a  r.a  x  1  rnur.  pressure  ot  3  G's  at  the  sho/t  and  01  lu  G ' 
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Anon.  1961  Ui.’ITED  STATES  AIGMY  AVIATIO:':  CRASH  II.'JURY  RESEARCH 
(Aviation  Crash  Injury  Research,  Phoenix,  Ariz.) 

AvCIR  61-20,,  44-177-tc-707,  Sept.  1961.  .^.STIA  AD  275  Ib4-L 


ATiSiRACT:  During  this  yt;ar  of  the  progra;;-,  of  Amy  Aviation  Flight  Safety, 

added  er.;j!ia.sis  w,is  given  to  fuilscale  uynanic  crash  testing  of  aircraft  and 
intensive  activities  were  carried  ohs^n  statistical  analysis,  wnile  at  the 
sane  t  ir.e  co.nt  inu i.ng  the  work  in  the  r'r^ining  of  crash  injury  inve s  t  igat or .s 
and  field  investigation  of  Army  aircraft  accidents.  (Author) 
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Anon,  ]')6  1  t  oi'hiXHDENThi)  C0HQi":ST  OF  THE  FORCES  OF  N’ATirRf'.  fSEUlCTEL 
nRTICLihd. 

Tr.ms.  of  5  selected  articles  f  row,  t’riroda  (USSR)'  50(  3)  ,  1961. 

(Joint  Publications  Research  Service,  New  York,  N.  Y.) 

Sept.  14,  1961  JPRS:  10166 
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Anon.  1962  BIOLOGISCHE  GEF/dlREi;  DER  RAUTdFAHRT  (BIOLOGICAL  DA.NGERS  OF  SPACE 
FLIGHT)  Wc 1 1  raunfahrt  (Frankfurt)  13(2):50,  March  1962 

ABSTRACT;  A  brief  editorial  describes  the  dangers  that  ray  arise  for  life  on 
earth  upon  return  of  a  space  ship  contar.ir.ateu  with  e  .xt  rat  erres  t  r  1  a  1  organi.r.s. 
Effective  decontaninat ion  procedures  should  be  developed  before  space  trav.I  and 
tarried  out  licforc  launchin.e  the  space  vehicle  to  prevent  pa.ssago  of  terreitriil 
organisr.s  into  space  and  before  reentry  A  model  of  such  a  sterilization  plant 
has  been  built  and  tested,  employing  as  the  chemical  agent  a  mixture  of  eth.lene 
oxide  and  frcon-12  gases.  Other  methods  include  ultrasound,  irradiation,  drv 
heat,  chemical  disinfection,  extreme-  cold,  dehydration,  and  mechanical  abrasives 
(  Aerospace  Medicine  33(11  ):  1391,  Nov.  1962) 


6,453 
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Anon.  1962  EARTH-SPACE -EARTH  (SELECTED  ARTICLES) 

(Foreign  Technology  Division,  Wr ight-Patterson  AFB,  Ohio)  FTD-TT-62-1416/1+2 
11  Oct.  1962  ASTIA  AD  292  224 

Trans,  from:  Zemlya-Kosmos-Zemlya ,  (Sbornik  Materialov,  Opublukovannykh 
V  Gazete  "Pravda"  IzJacel’stvo  "Pravda",  Moskva,  Issue  Nr.  24,  16  Aug.  1962, 
96  pages),  pp.  10,  13-14,  27,  30-31,  45-46,  47,  .51-52,  56-57  and  51. 


ABSTRACT:  This  publication  contains  detailed  accounts  of  the  launch  and  flijJ.t 
of  Vostok-3  and  Vostok-4.  Telemetric  data  of  the  health  of  the  astronauts  are 
included  along  with  reports  on  the  effects  of  weightlessness  and  activity  and 
eating  reports. 
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A.IO.-1.  1962  ENVIRONMENTAL  EFFECTS  ON  MATERIALS  AND  EQUIPMENT.  ABSTRACTS. 

SECTION  B.  VOLUME  2B,  NUMBER  1. 

(Prevention  of  Deterioration  Center,  National  Research  Council, 
Washington,  D.C.)  Jan.  1962.  ASTIA  AD  283  811. 

ABSTRACT:  Section  A:  Reports  information  on  environmental  factors,  their 
effects  on  materials  and  equipment,  materials  resistance,  corrective  or 
preventive  measures,  and  test  methods.  Section  A  is  the  successor  to  the 
Prevention  of  Deterioration  Abstracts,  a  service  covering  the  identical 
area  of  interest  since  1946.  Section  B  imilar  in  treatment  tr  Section 
A  but  presents  information  dealing  predo  nately  with  physical  and  engineer¬ 
ing  considcrations-'mechanical  shock  and  vibration,  thermal  extremes,  vacuum, 
magnetic  and  gravitational  fields,  natural  radiations  found  in  space,  dissoc¬ 
iated  and  ionized  gases,  meteoroids  and  meteoric  dust.  Section  B  iS  a  con¬ 
tinuation  of  Environmental  Effects  on  Materials  and  Equipment,  Volume  I  which 
commenced  in  January  1961.  (Author). 
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Anon.  1962  FROM  CROUP  SPACE  FLICUT  TO  A  MOON-FLICHT 
Repulcs .  No.  10,  pp.  8-9,  1962 

ABSTRACT:.  The  significance  of  Vostock  3  and  4  spacecraft  is  discussed.  Two 
main  lessons  were  learned:  (1)  The  human  body  can  function  satisfactorily 
under  conditions  of  weightlessness  for  several  days;  (2)  It  is  possible  to  put 
two  spacecraft  into  almost  identical  orbits.  The  specially  prepared  food, 
liquid  containers,  oxygen  supply,  the  removal  of  carbon  dioxide  and  water  vapor 
from  the  air,  the  possibility  of  high-energy  radiations  and  the  need  for  televis¬ 
ion  transmitters  in  spacecraft  are  considered.  In  connection  with  future  space 
flights  the  following  points  are  briefly  mentioned:  (1)  In  flights  of  several 
m.onths  duration,  the  regeneration  of  water  nust  be  considered.  (2)  The  food 
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supply  problen  can  be  mitigated  by  cultivating  chlorella  algae  aboard  the 
spacecraft.  (3)  The  problems  arising  in  connection  with  earth-moon-earth 
spacecraft.  (4)  Assembly  of  stations  in  space  and  the  possibility  of  constructin 
these  stations  from  the  Vostock  rockets  themselves.  The  latter  solution  would 
greatly  reduce  the  problema  of  payload. 
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Anon.  1962  LECTURES  IN  AEROSPACE  MEDICINE  8-12  JANUARY  1962. 

(School  of  Aerospace  Medicine,  Brooks  AFB,  Texas)  ASTIA  AD  281  775 

CONTENTS: 

history  and  background  of  astronautics 
Occupational  medicine  at  the  launch  site 
Selection  and  stress  testing  of  astronauts 
iiiologic  effects  of  high  energy  practices  in  space 
Physiologic  necessities  in  simulated  lunar  flights 
3iom.edical  monitoring  in-flight 

/.■ei;.'.l.t  lessness :  a  physiological  problem  in  space 
i.ewor  aspects  of  subcellular  pliotosynthesis 
Nio-instrumentat ton  for  space  flight 
What  can  ijr.an  contrioute  to  operations  in  space 
>1-15  operations  in  pre-lunar  studies 

Response  of  mammalian  systems  to  non-uniform  space  radiation  dose 
Bio-astronautic  support  of  the  X-15  and  Dyna-Soar 
Interplanetary  environment 
Excraterrostrial  life 

Propulsion  systems  for  lupar  operation 
Ocular  effects  oi  particulate  space  radiation 
IN-aitor ii.;;  of  moor,  base  atmospiieres  by  gas  chrom.atography 
The  ecolo;;ic  profile  of  t’nc  n.oon 
Soil-lcss  gardening  on  t’nc  muon 
'The  lunar  cru.st  for  life  support 
Voio  owns  .lie  moon 

Tiie  logistic  of  re-launch  from  the  n'.oon 
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Anon.  1962  >£DTCAL  AND  BIOLOGICAL  ASPECTS  OF  USSR  SPACE  FLIGHTS 
Trans,  of  .^'cd  i  ts  i  ns  k  i  i  Rabotnik  (USSR)  25(72):3,  Aug.  17,  1962. 
(Joint  Publications  RLsearch  Service,  Washington,  D.C.) 

Nov.  16,  1962  JPRS.  16227 

CONTE.N’TS : 

I'rogresG  in  space  medicine.  By  ,1,  Akulinichev 
.Radio  and  Space  Medicine,  by  G.  Novikov 
Cyberentics  in  Space,  by  A,  Prokhorov  and  I.  Zakharov 
The  Atmosphere  in  a  Space  Ship,  by  Yu.  Ivanov 
Biological  Proolems  in  As tronau tics ,  by  A .  Makarchenko. 


6,458 
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Anon.  1962  (MEDICAL  WORKER)  1962  (VOL.  25)  6  EEB;  SELECTED  ARTICLES. 

Trans,  from  Meditsinskil  Rabotnik  (USSR)  25:2-3,  1962,  Feb  6. 

(Joint  Publications  Research  Service,  New  York,  N.  Y.) 

July  13,  1962  JPRS:  14450 


6,459 


Anon.  1962  NEWS  OF  THE  ACADEMY  OF  SCIENCES  USSR,  BIOLOGY  SERIES, 
NO.  1:  SELECTED  ARTICLES 

Trans,  of  Akadetniva  Naui<  SSR  Izvestiya,  Seriya  Biolos;icheskava . 
84-95,  102-105,  122-130  and  144-150,  1962. 

(Joinu  Publications  Research  Service,  New  York,  N.  Y.) 

April  24,  1962  JPRS;  13562 


1962, 

27(1): 
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Anon.  1962  95  CHASOV  V  KOSMOSE.  (Ninety-five  Hours  in  the  Cosmos) 

Pri roda  (Moskva),  (9):5-7.  Sept.  1962.  In  Russian. 


ABSTRACT:  This  i?  a  brief  account  of  the  orbital  flights  of  A.G.  Nikolaev 
and  P.R.  Popovich  in  Vostok-3  and  Vostok-4  on  August  11-15,  19C2.  Tr.e  purpose 
of  the  flights  was  to  test  the  effects  of  space  flight  on  the  human  organism, 
the  effects  of  weightlessness  on  his  performance,  and  to  carry  out  observations 
which  might  lead  to  improvements  in  space  vehicle  design,  comj-.unicat ion  system.s , 
and  guidance  and  re-entry  systems.  Part  of  the  time  the  cosm.ohauts  took  over 
manual  control,  part  of  the  time  they  slept.  Data  are  given  on  the  average 
pulse  rate  (78-92,  less  during  sleep)  and  respiration  rate  (12-20).  The 
cosmonauts  returned  to  Earth  in  good  physical  condition. 

(Aerospace  Medicine  34(8) ;769.  Aug.  1963) 


6,461 

Anon.  l'^62  QUARTERLY  INDEX  AND  ABSTRACTS  OF  TECHiaCAL  DOCITMENTARY  REPORTS  (Air 
Force  Systems  Command,  Washington,  D.C.)  ASTIA  AD-275  745 
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Anon.  1962  SOVIETS  INDICATE  TITOV'S  SICKNESS  IN  ORBIT  VAY  HAVE  BEEN  EXTENSIVE 
Aviation  W.ck  and  Space  Technology,  May  7,  1962,  p.  35 


ABSTR<\CT:  Soviet  Maj  .  Gtierman  Titov  last  week  minimized  the  sickness  he  experience 

during  his  orbital  flight,  but  other  Soviet  spokesmen  strongly  indicated  that  ti.e 


effects  r.ny  h.ive,  boon  r.oro  serious  thun  has  i.ecn  reported  previously.  The  first 
.sip,ns  of  sca-sickness  were  the  re ...  they  n^.inufacturcd  ther.selves  when  I  rade  an 
narupt  roverr.eru  of  r.y  head,  '  he  said  But  ny  spirits  were  high,  and  my  capacity 
for  vx’ork  w.is  not  .ilfected.  The  best  proof  of  this  is  that  I  completed  my  orogram.' 
In  his  autobiography ,  Titov  says  flatly  that  the  condition  was  serious  enough 
to  cause  iiim  to  faint.  This  was  contr.idicted  as  an  error  in  translation  by  Xyron 
Si'.arpe,  the  Am.erican  publisher  of  the  autobiograpi.y ,  who  said  the  word  "zamer" 
should  h.avc  .)een  translated  as  "remained  still'  rather  than  "fainted."  (CZ-JII) 


6,463 


Anon.  .1962  SPACh  rhlC':? 

Trans,  of  h’auka  i  /'.lorn  njSo:', .  1962. 

(Joint  Publications  Resoarcii  ervice,  .'O.-  York,  N.  Y.) 
6  Aug.  1962  JPRS;  14737 


iS  i 

Tl'iC  Biosphere  in  the  Cabin  of  a  Space  Ship,  by  V.  Borisov  and  A.  Sergeev 
M.'.nned  Interplanetary  Flights  of  Long  Duration,  by  K.  E.  Tsiolkovskii 
Lost  .and  Restored  Weight,  by  B.  Viktorov 


6,464 

Anon.  1962  SP,\C':  PRnGR.A'''o;  SinCf-. RY  liO.  37-15,  VOLIT.'IE  II,  1  M\RCH  -  MXY  1962, 

TilL  PL\NT.TARY--IN’TCRPUNT.T.6RY  PRO(;R.\M  (Jet  Propulsion  Lab,,  Calif.  Inst,  of 
Tech,,  Pasadena)  Contract  NAS  7-100 


/.bSTiviCT:  Research  and  development  activities  are  reported  for  the  following 

projects  and  components:  Mariner  R.  Project,  Mariner  B  Project,  and  Voyager 
Project, 


6.465 

Anon.  1962  SPACE  SIMULATION  FACILITIES 

J.  Environmental  Science  5(2):23-24,  April  1962 


AbSTR.\CT:  The  world's  largest  combined  environmental  test  f..cility  being  'uilt 
at  Edwards  Air  Force  Base,  California,  features  a  30  g  centrifuge  with  a  lead 
capacity  of  30,000  pounds.  The  en vi ronm.ent.-i  1  complex  is  designed  to  assume  any 
c.om,  .ir.at  ion  of  acceleration,  vibration,  tem.perature ,  humidity,  and  altitude.  It 
integiates  in  one  test  system  a  large  centrifuge  accel-  ration  test  mcichin^  , 

temperature  and  vacuum  c't-am.ber.  Vibration  stresses  and 
g  forces  encountered  by  missiles  and  spacecraft  durin  ;  take-off  and  flight  will 
oe  sim.ulated  by  a  shaker  integrally  mounted  to  the  test  chamber.  A  tabulated 
ccm.parison  of  thermnl  vuicuum  test  facilitie.'  and  th.e  space  envi  ron;.;ent  sir.ulator 
-s  presented.  (Aerospaue  Medicine  33(10): 12«0,  Uct.  1962) 


1,894 
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,\iion.  1962  SURVEY  OF  FACILITIES  FOR  SPACE  ERVIROA-MELT  SIMULATIC:; 

(Aerospace  Rosearcli  and  Testing  Committee,  Washington,  D.C.) 

ARTC  Project  no.  6-60  ATC, Report  no.  ARTC-30  April  1962. 

AliSTR.\CT:  The  main  body  of  the  report  is  separated  into  11  sections  including 
acoustic  test  facilities,  vibration  test  facilities,  human  factors  facilities, 
and  general  environmental  test  facilities.  These  sections  explain  the 
function  of  specific  equipment  for  space  environmental  simulation.  When 
practical  a  summary  table  has  been  added  to  the  section  giving  general 
characteristics  of  the  equipment. 


6,467 

^noh.  1962  UNPRECEDENTED  TANDEM  FLIGHT  IN  SPACE  (PRINCIPAL  RESULTS). 

Trans,  from  Pravda,  Moscow  (USSR)  no.  295(16151)  p.  1-3,  Oct.  22,  1962. 
(Joint  Publications  Research  Service,  Washington,  D.C.) 

Nov.  6,  1962  JPRS:  16064 
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Anon.  (U.  S.  Army)  1961 

U.  s'.  ARIIY  G-91  RECONNAISSANCE  JET  FIGHTER  ACCIDEi:T.  FORT  RUCKER,  ALA. 
1  FEBRUARY  1961 

(Come  11 -Guggenheim  Aviation  Safety  Center,,  New  York) 

ASTIA  AD  263  675L  ■ 

ABSTR'.CT:  Report  is  m.ade  of  crash  injury  investigation  involving  a  U.  S. 
Arm;.’  G-91  aircraft  to  determine  cause  of  fatality.'  Wreckage  was  examined 
at  crash  site,  photographs  obtained,  and  reconstruction  of  the  approximate 
'.■.'nematics  of  . the  crash  sequence  made.  It  was  concluded  that  the  fatal 
injury  was  caused  by  a  blow  to  the  head  and  recommended  that  the  ejection 
seat,  since  it  is  designed  to  provide  safe  escape  at  all  altitudes  and 
speeds,  be  utilized  as  an  escape  device  in  lieu  of  riding  the  aircraft  in 
a  crash  landing,  with  the  exception,  possibly,  of  crash  landing  on  a 
well  prepared  surface  or  runway.  (AUTHOR) 
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Anon  (  U.  S.  Army)  1960 

U.  S.  A.R'.T  NATIONAL  GUARD  H-23C  HELICOPTER  ACCIDENT,  PHOENIX,  ARIZOtiA 
8  DECEMLER  1960 

(Corneli-Guggenheim  Aviation  Safety  Center,  New  York) 

Rept.  no.  AvCIR  61-3  July  ASTIA  AD  263  674L 


A.I.ST.R.‘.CT:  A  U.S.  Army  National  Guard  H-23C  helicopter,  Serial  No.'  56-2273, 
cras'r.tc  on  8  December  1960  in  a  flat,  unpopulated  area  north  of  Phoenix, 
Arizona,  while  on  a  night  proficiency  flight. 

At  the  time  of  the  crash,  only  the  pilot  was  aboard  the  aircraft. 


Tl.e  helicopter  was  extensively  damaged  and  the  pilot  waS'  thrown  clear 
of  tl.c  wreckage  Without  sustaining  injuries.  A  crash  injury  investigation 
of  the  accident  was  conducted  on  8-9  December  1960  Aviation  Crash  Injury 
Research  (.4vClR)  under  the  provisions  of  a  U.  S.  Army  Transportation 
F.esearch  Coi.usand  coutract.  The  investigation  revealed  that  the  latch 
on  the  pilot's  safety  belt  had  not  been  securely  fastened.  As  the 
pilot  flexed  forward  at  impact,  the  belt  opened  and  he  was  thrown  back,- 

first,  feet-up,  through  the  upper  portion  of  the  canopy.  It  was  noted 
during  the  investigation  that  there  was  no  shoulder  harness  installed  in 
the  aircraft'.  (AUTHOR) 
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Anon  '196'3  AN  IMPROVED  PRESSU.RE  ''UlT  FOR  X-20  PILOTS 

Astronautics  and  Aerospace  Eng.  1(10):155 

ABSTRACT:  "--One  th^t  can  be  worn  up  to  36  hr  without  discomfort  and 
which  will  provide  25/1  more  mobility  than  earlier  models--has  been 
announced  by  the  Air  Force.  The  suit  features  an  immobile  helme”  like 
that  used  in  the  suits  of  the  Soviet  cosmonauts;  the  pilot's  head 
can  turn  inside  the  helmet,  which  will  have  a  .^ider  visual  area  than 
earlier  models.  .Joints  are  eliminated  by  designing  a  "distorted  angle" 
inner  fabric  which  will  permit  knee  bends  and  other  movements  of  the 
arms  and  legs.  The  suit  itself  is  designed  for  a  mixed  gas  mixture, 
(607.  nitrogen,  407.  oxygen)  during  orbital  flight,  but  the  pilot  may 
switch  to  10071  emergency  oxygen  should  cabin  pressure  drop,  and  the 
suit  will  incorporate  an  emergency  supply  of  pure  oxygen  sufficient 
for  11  min,  or  equivalent  to  a  free  fall  of  100,000  ft." 


VIBRATION 

A 
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Ackerman,  E.  1952  CELLULAR  FRAGILITIES  AND  RESONANCES  OBSERVED 

BY  M^ANS  OF  SONIC  VIBRATIONS. 

Journal  of  Cellular  and  Comparative  Physiology.  39(2): 167-190,  April  1952^ 

ABSTRACT:  Vibrating  plate  transducers  have  been  developed  which  have  sufficient 
sonic  output  to  produce  cellular  destruction  from  200  cps  to  20,000  cps . 

These  are  convenient  to  use  because  their  frequency  can  be  varied  and  their 
sonic  output  measured. 

Using  this  equipment  we. find  that  cellular  destruction  obeys  the  equation: 

log  N/N.  -KVt 

Where: 

N.  ■  the  original  cell  concentration; 

N  ■  the  cell  concentration  after  exposure  to  the  sonic  field; 

V  “a  number  proportional  to  the  space  average  of  the  peak  velocity  of  the 
diaphragm; 

t  *  the  time  of  exposure;  and 
K  *■  the  breakdown  constant  . 

It  is  found  for  all  cells  that  K  is  independent  of  frequency  throughout  most 
of  the  audible  range.  Although  the  absolute  value  of  the  breakdown  constant, 

K,  has  no  significance,  the  relative  value  for  various  cells  is  interpreted 
as  a  measure  of  mechanical  fragility.  Values  of  K,  based  on  K  =■  1  for  human 
r.b.c.,  range  from  0.01  to  16.  The  values  do  not  depend  on  the  size  along; 
tlioy  are  a  quantitative  measure  of  the  mechanical  fragility. 

Paramecium  species  and  Blepharisma  have  characteristic  frequency  ranges;  in 
wliich  they  are  much  more  sensitive  to  the  effects  of  the  sonic  field.  Differential 
counc.>i  on  mixtures  of  two  species  show  tliat  these  are  true  cellular  resonances 
and  not  due  to  errors  in  measurement  of  the  sonic  ouput .  Experiments  on  a 
hlopharisma  species  with  and  without  its  pe’licle  show  that  the  pellicle  is 
not  the  seat  of  the  resonance.  They  also  show  that  the  pellicle  reduces  the 
mechanical  fragility  by  a  factor  of  two. 

Tlie  cellular  resonances  car  be  interpreted  in  terms  of  two  cell  models.  One 
model  considers  the  cell  to  lack  rigidity,  but  to  be  surrounded  by  a  membrane 
with  an  interfacial  tension.  This  leads  to  values  of  3  to  10  dynes/cm  for  the 
interfacial  tension.  The  second  model,  that  of  a  cel^  surrounded  by  a  rigid 
shell,  leads  to  a  coefficient  of  rigidity  of  about  10  dynes  ievr.  Since  both 
the  values  are  plausible  the  evaluations  of  these  constants  are  not  inclusive. 
Moreover,  overtones  predicted  by  the  theories  are  not  yet  found. 
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Ackerman,  E.,  J.J.  Retd,  H.  Ktnsloe  A  H.W.  Frings  1953  BIOLOGICAL  EFFECTS 
OF  HIGH- INTENSITY  SOUND  WAVES.  (Wright  Air  Development  Ctr.,  Air  Research 
and  Development  Coinnand,  Wright-Patterson  AFB,  Ohio)  WADC  TR  53-82, 

Jan.  1953.  ASTU  AD  26848 

ABSTRACT:  Studies  on  the  effects  of  high  frequency  and  high  intensity  sounds  on 
bacteria  and  living  animals  and  cells  carried  out  by  the  departments  of  Physics, 
Bacteriology,  and  Zoology  and  Entomology  are  described  and  critically  discussed. 

3  .  ■ .  ■ 


Ackerman,  E.,  A.  Anthony,  R.  L.  Berger,  A.  J.  Campanella,  P.  A.  Danner,  R.  W. 
Farwell,  H.  W.  Frings,  F.  Oda ,  L.  Tu  1957  SOUND  ABSORPTION  AT  THE  SUR¬ 
FACE*'  OF  SHALL  LABORATORY  ANIHfiLS  .  (Wright  Air  Devc ’ ''pment  Division,  Wright- 
Patterson  AFB,  Ohio)  WADD  TR  57-461;  ASTIA  AD-130  946. 

ABSTRACT:  This  report  describes  the  theory,  equipment  and  experimental  results 

of  the  measurement  of  the  acoustic  absorption  coefficients  for  the  surfaces  of 
rats,  guinea  pigs,  and  haired  and  hairless  mice.  These  coefficients  were  measured 
at  Tlie  Pennsylvania  State  University  by  various  methods  in  the  frequency  band  from 
one  to  twenty  kilocycles  per  second.  All  experiments  showed  that  the  absorption 
coefficients  rise  between  six  and  twenty  kc .  Those  for  the  haired  animals  approach 
ed  1007..  Hairless  mice,  on  the  other  hand,  had  lower  absorption  coefficients. 

These  were  still  appreciably  higher  than  corresponding  absorption  coefficients  for 
humans.  The  data  for  haired  rats  are  consistently  higher  but  in  reasonable  agree¬ 
ment  with  those  obtained  by  others.  The  acoustic  absorption  coefficients  for  both 
haired  and  hairless  animals  in  a  randomly  oriented  sound  field  appear  to  be  due 
at  least  in  part  to  the  excitation  of  surface  waves. 
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Ackerman,  E.  &  Fujio  Oda  1962  ACOUSTIC  ABSORPTION  COEFFICIENTS  OF  HUMAN 
BODY  SURFACES  (Pennsylvania  State  U.,  University  Park) 

Contract  AF33(616)-27770,  MRL-TDR-62-36  April  1962 

ASTIA  AD  283  387. 

ABSTRACT:  Reverberation  chamber  decay  times  were  measured  with  and  without 
human  body  surfaces  exposed  to  the  sound  field.  From  these  measurements 
acoustic  absorption  coefficients  were  computed  for  human  body  surfaces.  These 
were  all  small  compared  to  similar  coefficients  for  laboratory  animals.  Typioa 
values  for  the  absorption  coefficients  measured  for  human  body  surfaces  were 
in  the  range  of  1  to  2  percent.  Little  variation  was  found  from  1  to  20  kc. 
Measurements  were  not  made  outside  of  these  limits.  The  results  are  discussed 
and  compared  with  other  values  obtained  by  different  methods,  (^thor) 
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Ades,  H.W.,  H. Davis,  D.H.  Eldredge,  H.E.  von  Gierke,  et  al.  1953 

BENOX  REPORT:  AN  EXPLORATORY  STUDY  OF  THE  BIOLOGICAL  EFFECTS  OF  NOISE. 

(The' University  of  Chicago)  1  December  1953.  ASTIA  AD  24685 

ABSTRACT:  The  BENOX  group  was  organized  to  make  .a  survey  of  existing 
information,  to  conduct  preliminary  experiments,  and'  to  maka  recommendations 
as  to  the  course  of  action  to  be  followed  in  order  that  men  can  continue 
to  perform  effectively  in  situations  where  intensity  levels  of  noise  are 
very  high.  Noise  levels  to  which  men  are  now  routinely  exposed  are  great 
enough  to  produce  temporary  hearing  losses  and,  if  exposures  are  repeated 
frequently  over  a  period  of  weeks  or  months,  to  produce  permanent  damage 
to  the  inner  ear.  Evidence  of  physiological  effects  other  than  loss  of 
auditory  acuity  has  not  been  clearly  demonstrated  although  excessive  fatigue 
occasional  nausea,  and  loss  of  libido  are  common  complaints  of  men  working 
in  noise.  The  use  of  ear  defenders  to  prevent  excessive  stimulation  of  the 
central  nervous  system  by  way  of  the  auditory  and,  perhaps,  vestibular  end- 
organs  should  provide  partial  protection,  at  least,  from  these  more  general 
stress  reactions  which  appear  to  be  taking  place. 
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Ades,  H.W.,  A.  Graybiel,  S.N.  Morrill,  G.C.  Tolhurst  and  J.I.  Niven 
NYSTAOIUS  ELICITED  BY  HIGH  INTENSITY  SOUND. 

(U.S.  Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 

Proj.  No.  NM  13  01  99,  Report  No.  6,  15  Feb.  1957.  ASTIA  AD  138  472. 


ABSTRACT:  In  order  to  study  some  of  the .extra-auditory  effects  of  loud 
noise,  deaf  subjects  were  stimulated  by  high  intensity  sound,  both  pure  tone 
of  several  frequencies  and  wide  band  noise.  In  those  showing  positive 
response  to  vestibular  stimulation  in  one  or  more  standard  tests,  nystagmus 
was  regular  consequence  when  the  noise  was  of  a  sufficiently  high  intensity. 
Curves  are  shown,  comprising  the  thresholds  at  six  frequencies  of  pure  cone 
and  for  the  noise  of  a  jet  engine.  Dizziness  and  apparent  movement  in  the 
visual  field  were  In  some  cases  regular  concomitants  of  nystagmus,  in  others, 
less  consistent. 


7 


Ades,  H.  M.  et  al  1958  NON -AUDITORY  EFFECTS  OF  HIGH  INTENSITY  SOUND 

STIMUIvATION  ON  DEAF  HUMAN  SUBJECTS 
J.  of  Aviation  Medicine  29(6) :454-467,  June  1958 


ABSTRACT;  Deaf  human  subjects  were  exposed  to  pure  tone  and  wide-band  noise 
at  sound  pressure  levels  up  to  170  db.  Subjective  responses  reported  include 
vibration,  tickle,  warmth,  pain,  and  dizziness  with  some  descriptive  variants 
of  each.  Thresholds  for  each  type  of  sensation  have  been  determined  for 
severe,  subjects  at  each  test  frequency.  The  most  sensitive  frequency 
range  for  all  the  aforementioned  sensations'  is  that  of  from  200  to  1000  cps. 

/" 
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Nol8«  of  »ufflciently  high  intensity  is  found  to  induce  nystagmus  in  subjects 
having  appreciable  residual  labyrinthine  function.  Thresholds  of  nystagmus 
in  serveral  subjects  have  been  determined  at  each  test  frequency,  and 
frequency- intensity  curves  for  this  phenomenon  are  shown;  lowest  thresholds 
(120  to  130  db.)  are  found  in  the  frequency  range  of  from  200  to  500  cps . 
Subjective  reports  related  to  the  nystagmus  Include  feelings  of  dizziness 
and  observation  of  apparent  movement  when  instructed  to  fixrte  on  a  luminous 
vertical  line.  Hemorrhage  of  the  tympanic  membrane  is  a  further  consequence 
of  high  level  noise  exposure;  the  susceptibility  to  this  damage  varies  individ- 
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Ades,  H.W.,  A.Graybiel,  et  at.  1958  NON-AUDITORY  EFFECT*  CF  HIGH  INTENSITY 
SOUND  STIMUUTION  ON  DEAF  HUMAN  SUBJECTS 

(Naval  School  of  Aviation  Medicine,  Penaacola,  Florida)  Project  No.  NM  13  01  99, 
Kept.  No.  5;  ASTIA  AD-208  011, 

ABSTRACT:  Noise  of  sufficiently  high  intensity  (such  as  that  produced  by  jet 

engines)  js  known  to  affect'  sensory  systems  other  than  the  auditory.  It  is 
suspected  that  in  some  instances  tins  may  have  adverse  effects  on  various 
aspects  of  neural  and  neuromuscular  function.  It  is  necessary  that  these  ncn- 
auditory  effects  of  noise  be  studied  systematically.  Since  it  is  not  feasible 
to  expose  normal  subjects  to  high  intensity  noise  to  the  extent  required  by 
such  a  study,  because  of  the  danger  of  hearing  loo  ,  deaf  subjects  were  employee 
as  they  have  nothing  to  lose,  acoustically  speaking. 

Several  types  of  subjective  responses  were  reported  by  deaf  subjects  e.xposod 
to  pure  tone  and  wi^c-band  noise  at  SPL's  up  to  170  db .  These  include  vibration, 
tickle,  warmth  and  pain,  with  some  descriptive  variants  o.''  each.  Thresholds 
for  each  type  of  sensation  have  been  determined  for  several  subjects,  at  each 
of  the  test  frequencies.  In  general,  when  these  thresholds  are  plotted  as 
frequency-intensity  curves,  it  is  noted  the  most  sensitive  frequency  range  is 
from  200-1000  cps,  the  threshold  rising  rapidly  at  successively  higher  frequencies 
above  1000  cps,  and,  in  some  cases,  rising  slightly  below  200  cps. 

Objectively,  noise  of  sufficiently  high  intensity  is  found  to  induce 
nystogmus  in  sjabjects  having  appreciable  residual  labyrinthine  function. 

Thre.sholds  of  nystagmus  have  been  determined  for  several  subjects  at  each  test 
frequency,  and  frequency  intensity  curves  for  this  phenomenon  are  shown.  The 
lowest  thresholds  (120-130  db)  are  found  in  the  frequency  range  200-500  cps, 
rising  rapidly  above  500  cps.  Subjective  reoorts  related  to  the  nystagmus 
include  feelings  of  dizziness  and  observation  of  apparent  movement  when  instructed 
to  fixate  on  a  luminous  vertical  line. 

Incomplete  data  indicate  that  damage  to  the  tympanic  membrane  is  a  further 
consequence  of  high  levels  of  noise  exposure,  and  the  degree  of  this  damage 
varies  from  one  individual  to  another. 
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Adey,  W.R.,  J.D.  French.  R.T.  Kado,  D.F.  Ltndsley,  D.O.  Walter  et  al .  1961 

EEC  RECORDS  FROM  CORTICAL  AND  DEEP  BRAIN  STRUCTVRES  DURING  CENTRIFUGAL 
AND  VIBRATIONAL  ACCELERATIONS  IN  CATS  AND  MONKEYS. 

IRE  Transactions  on  Bio-Medtcal  Electronics  8:182-188,  July  1961 


ABSTRACT;  Electroencephalographic  records  have  been  taken  from  deep  regions 
of  the  brains  of  cats  and  monkeys  .with  chronically  implanted  electrodes 
during  centrifugal  and  shaking  accelerations  comparable  to  booster  forces. 
Histological  and  X-ra'y  controls  have  indicated  that  displacement  of  the 
electrodes  does  not  occur,  and  that  damage  to  brain  tissue  is  comparable 
with  nonaccelerated  animals.  A  transistorized  EEG  amplifier  suitable  for 
recording  in  satellite  biopack  environments  has  been  developed. 

In  centrifuge  tests,  transverse  accelerations  up  to  8  G  were  associated  with 
rhythmic  "arousal"  patterns  of  slow  waves  in  hippocampal  regions  of  the 
temporal  lobe  during  increasing  or  decreasing  acceleration.  Longitudinal 
accelerations  between  5  and  6  G  produced  blackouts  after  30  to  40  seconds, 
with  flattening  of  EEG  records,  and  frequently  with  induction  of  epileptic 
Seizure  activity  in  temporal-lobe  leads.  Shaking  tests  suggested  that  , 
vibrational  acceleration  may  be  associated  with  the  intermittent  driving 
of  the  cerebral  rhythms,  in  a  fashion  resembling  photic  d^.ivlng,  at 
shaking  rates  from  11  to  IS  cps,  and  from  22  to  30  cps. 
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Adey,  W.  R.,  W.  D.  Winters,  R.  T.  Kado  and  M.  R.  Delucchi  1963  EEG  IN 
SIMULATED  STRESSES  OF  SPACi  FLIGHT  WITH  SPECIAL  REFERENCE  TO  PROBLEMS 
OF  VIBRATION 

E  lec troenceph .  Clin.  Neuroph >siol .  15:305-320,  1963 

ABSTRACT:  The  effects  of  shaking  on  the  electrical  brain  activity  as 
recorded  in  cortical  and  subcortical  structures  of  four  pig-tailed  macaques 
(Macaca  nemestrina)  are  described. 

Shaking  was  performed  over  a  continuous  spectrum  from  5-40  c/sec,  at  a 
peak  acceleration  of  2  G  over  the  greater  part  of  the  spectrum.  Driving 
of  brain  rhythms  at  the  shaking  frequency  was  noted  in  the  midbrain 
reticular  formation,  the  nucleus  centrum  medianum,  the  visual  cortex  and 
the  hippocampal  sy:ter  .  An  essentially  different  dis tributio.n  of  driving 
was  produced  by  photic  stimulation. 

Control  procfeciures  indicated  that  this  rhythmic  driving  was  abolished  or 
greatly  reduced  by  pentobarbital  anesthesia  in  both  cortical  and— subccrTtircal: 
structures.  It  did  not  arise  through  sway  artifacts  in  recording  leads 
nor  was  it  due  to  magnetic  flux  leakage  ih  the  vicinity  of  the  shaking 

trans-i'acer . 


T;;o  driving  was  maximal  in  the  fr<  lency  range  from  9-15  c/sec.  At  fre*- 
qui-ncics  from  15-20  c/sec,  evidence  was  found  of  driving  at  half  the  shaking 
y .  The  driving  was  frequently  dissociated  in  simultaneous  records 
from  adjacent  brain  structures,  and  from  leads  in  symmetric  bilateral 
p lacements . 
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Adrian.  E.  D.  1943  DISCHARGES  FROM  VESTIBULAR  RECEPTORS  IN  THE  CAT. 

J.  Physiol.  (London)  101:389-407. 

SUMMARY;  1.  The  impulses  from  vestibular  receptors  can  be  studied  in  the  cat 
by  a  fine  electrode  thrust  into  the  brain  stem  in  the  region  of  the  vesti¬ 

bular  nucleus.  The  results  are  in  general  agreement  with  those  from  cold¬ 
blooded  vertebrates. 

2.  Disch.irges  in  single  units  belong  to  one  of  two  main  types,  gravity- 
controlled  and  rotation-controlled.  The  former  depend  on  the  position  of  the 
head  in  space,  thie  latter  only  on  angular  accelerations  or  decelerations.  Dis¬ 
charges  controlled  by  horizontal  rotation  and  by  the  tilt  of  the  head  in  the 
median  plane  are*  found  near  the  oral  border  of  the  striae  acusticae,  those  con¬ 
trolled  by  lateral  tilt  and  by  rotation  in  the  transverse  plane  are  nearer  the 
aboral  border.  Responses  to  vibration  have  not  been  found. 
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Aerospace  Industries  Association  &  Office  of  Naval  Research  1961  SYMPOSIUM  PRO- 
CEEDINGS:  STRUCTURAL  DYNAMICS  OF  HIGH  SPEED  FLIGHT,  LOS  ANGELES,  CALIFOR.NU 

PRIL  1961  (U.S.  Office  of  Naval  Research,  Washington,  D.C.)  ONR  ACR-62 

Volume  I.  /4STIA  AO  ^64  140. 


ABSTRACT:  These  proceedings  are  issued  in  two  volumes.  Volume  I  contains  the 
^enty-flve  unclassified  papers.  Volume  II  contains  the  five  classified  talks 
Subjects  covered  are  flutter  and  vibration,  missile  system  dynamics,  dynamic 
loads,  high-temperature  effects,  and  environmental  vibration. 
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Aerospace  Industries  Association  of  America,  Inc.  1962 
FOR  SPACE  ENVIRONMENT  SIMULATION. 

(Aerospace  Industries  Association  of  America,  Inc. 
Testing  Committee,  National  Standards  Association’ 
ARTC  Project  No.  6-60;  ATC  Rept.  No.  ARTC-30;  April 


SURVEY  OF  FACILITIES 

Aerospace  Research  and 
Inc.,  Washington,  D.C.) 
1962. 


ABSTRACT;  The  main  body  of  the  report  is  separated  into  11  secions  includinz 
acoustic  test  facilities,  vibration  test  facilities,  human  factors  faciliti« 
and  general  environmental  test  facilities.  These  sections  explain  the  function 

sum^rv^fr  environmental  simulation.  When  practical  a 

summary  is  given  of  the  characteristics  of  the  equipment.  (Author) 


Agashin,  Yr.  A.,  &  V.  G.  Artamanova  1962  rSCIENTIFIC  SESSION  ON  HYGIENIC 
SIGNIFICANCE  OF  VIBRATION  AND  CLINICAL  ASPECTS  OF  VIBRATION  SICKNESS  3 
Gig  sanit  (Moskva)  27(5) ; 104-106,  May  1962  (Russian) 

ABSTRACT;  A  scientific  session  on  the  hygienic  significance  of  vibration 
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and  Che  clinical  aspects  of  vibracion  sickness,  organized  by  the  Leningrad 
Sanitation  Hygiene  Medical 'Institute  and  the  Ministry  of  Health  RSFSR,  was 
hell  from  December  12  to  IS,  1962,  in  Leningrad.  More  Chan  200  Soviet 
sciontists,  engineers,  and  industrial -hygiene  physicians  participated,  and 
more  than  50  reports  were  presented. 


Aiken,,  E.G.  1956  COIBINED  ENVIRONMENTAL  STRESSES  AmD  >iANUAL  DEXTERITY. 
(Army  Med.  Res.  Lab.,  Fort  Knox,  Ky.)  AMRL  RepC .  No.  225,  7  Dec.  1956. 
ASTIA  AD  89327. 


ABSTRACT:  Environmental  extremes  of  noise,  illumination  and  temperature 
were  found  to  depress  significantly  ctie  motor  skills  involved  in  a  simulated 
line  maintenance  task.  Individual  prediction  for  speed  and  accuracy  of 
performance  under  stress  is  poor. 
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Aleksandrov,  N.  I960  RETURN  FROM  SPACE 
Sovetskaya  aviatsiya  P.  3;  30  August  1960 
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Andreyeve-Galanina,  Y.T.  1962  THE  QUESTION  OF  PHYSICAL-HYGIENIC 

EVALUATION  OF  PULSE  OSCILLATIONS.  Gigiyeniya  i  sanlt.  (Moscow)  67-71 
(Joint  Publications  Research  Service,  Washington,  D.C.)  JPRS-14974, 

27  Aug.  1962. 

ABSTRACT:  The  study  of  physical-hygienic  evaluation  of  pulso  oscillations  in 
the  human  organism  is  discussed.  The  most  important  factors  in  such  studies 
is  the  establishment  of  indices  which  do  not  cause  pathologic/  changes  in  the 
organism  and  their  quantitative  expression.  For  the  accomplishment  of  this 
'.aks ,  it  is  necessary  on  the  widest  scale  to  set  up  experimental  models, 
primarily  using  sinusoidal  oscillations.  It  is  also  necessary  to  carry  out 
clinical  studies  using  physiological  and  biochemical  methods  for  the  establish¬ 
ment  of  the  early  changes  which  cannot  be  detected  by  ordinary  clinical  methods 
The  hardness,  the  duration,  the  number  of  shocks  per  second,  and  the  amplitude 
of  the  pulse  oscillations  should  be  obtained.  It  is  especially  necessary  to 
determine  the  changes  of  acceleration  with  respect  to  time,  since  this  is  a 
combined  index  of  hardness  and  is  the  most  stable  index. 
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Annenskiy,  F.D.  1961  [SPACE  PSYCHOLOGY} 

Nauka  1  zhlzn'  (2):  33-39 

ABSTRACT:  The  article  investigates  the  various  psychological  problems  and 
stresses  which  future  astronauts  will  probably  have  to  face.  Experiments  with 
animals  in  t..o  second  and  third  Soviet  space  ships  indicate  that  the  body  can 
withstand  the  physical  stresses  of  space  flight  and  weightlessness.  Man  may 
find  it  more  difficult  to  orientate  himself  in  space  and  time  during  space 
flight  because  of  the  lack  of  succession  of  day  and  night  and  because  of  the 
absence  of  an  "up"  or  a  "down"  in  a  state  of  weightlessness.  At  first  the 
astronaut  will  l.ave  difficulty  in  judging  the  duration  of  an  occurrence.  The 
experience  of  the  space  dogs,  however,  indicated  that  they  preserved  some  sense 
of  time  and  rapidly  adjust  themselves  to  the  situation.  An  aiding  factor  here 
would  be  the  "time  metronome"  in  the  brain,  i.e,,  the  regular  rhythm  of  12 
oscillations  a  second  in  the  bioelectric  activity  of  the  brain.  The  astronaut 
will  not  be  conscious  of  motion,  noise  or  (except  during  the  active  phase  of  the 
flight)  vibration.  Prolonged  isolation  of  this  sort  can  cause  various  psychic 
disturbances  and  halucinations . .  The  author  feels,  however,  that  an  astronaut 
will  be  assisted  by  the  routine  instrument  readings  and  observations  he  will 
have  to  make.  Drugs  may  also  be  used  to  combat  tiredness  or  insomnia.  The 
general  conclusion  is  that  man  is  sufficiently  adaptable  to  overcome  iany 
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Anthony,  A.  &  E.  Ackerman  1955  EFFECT?  OF  NOISE  ON  THE  BLOOD  EOSINOPHI 
LEVELS  AND  ADRENALS  OF  MICE. 

Journal  of  the  Acoustical  Society  of  America.  27:1144-1149 


ABSTRACT:  Physiological  changes  are  described  following  exposure  of  mice 
to  single  and  intermittent  noise  stimulation  (110  db  re  0.0002  dyne/  cur  c^  , 
10-20  kc)  for  varying  lengths  of  time.  Attention  is  focused  on  the  degreej  of 
adreno-cort ica 1  activation  as  measured  by  cytological  changes  in  the  adrenal 
gland  and  fall  in  the  number  of  circulating  eosinophils.  Since  the  observed 
changes  were  transient,  of  short  duration  and  no  evidence  of  systemic  path¬ 
ology  could  be  detected,  the  noise  was  described  as  not  harmful.  The  tendency 
of  certain  investigators  to  regard  noise  as  an  injurious,  nonspecific  stress 
stimulus  without  specifying  the  exact  nature  of  the  noise  situation  does  rot 
seem  justified. 
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’  1^55  EFFECTS  OF  NOISE  ON  EOSINOPHIL  LEVELS  OF  AUDIOCENTC 

SEIZURE  SUSCEPTIBLE  AND  SEIZURE -RES ISTENT  MICE. 

of  tjie  Acoustical  Society  of  America.  27: 1150-1153 


SUMMARY:  The 
is  described 
genic  seizure 


occurrence  of  a 
in  two  strains  of 
suscept ibility . 


diurnal  rhythm  in  circulating  eosinophil  levels 
albino  mice  selected  on  the  basis  of  audio- 
Daily  exposure  of  seizure-susceptible  and 
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seizure-resistant  mice  to  a  single  short  noise  burst  from  15-50  days  of  age 
did  not  abolish  or  alter  this  rhythm,  provided  a  recovery  period  was  allowed 
het.'.;een  the  last  stimulation  and  time  of  testing.  A  single  noise  stimulus 
was  followed  by  a  moderate  eosinopenia  in  nonseizure-susceptible  mice  and  a 
marked  eosinopenia  in  seizure-susceptible  mice  in  about  3  hours;  with  complete 
recovery  in  both  cases  within  24  hours.  A  more  prolonged  eosinopenia  occurs 
with,  several  successive  noise  bursts-  a  moderately  low  level  (ca  250  eosino¬ 
phils/  cu  mm  of  blood)  in  seizure-resistant  mice  and  to  very  low  levels 
(ca  100  eosinophils/  cu  mm  of  blood)  in  mice  which  went  into  2-4  convulsions 
during  treatment. 


Anthony,  A.  1956  USE  OF  LABORATORY  ANIMALS  IN  NOISE  STUDIES 
Noise  Control  2(2):  83,94.  March  1956 


ABSTRACT:  It  is  evident  that  one  has  to  consider  two  separate  aspects  when 
dealing  with  studies  of  noise  and  its  effects  on  humans:  one  involves  the  direct 
effects  of  sound  vibrations  on  the  ear  nembrane  or  the  inner-ear  apparatus;  the 
other  involves  the  analysis  of  secondary  changes  in  organs  other  than  the  ear 
that  may  result  from  the  activation  of  certain  endocrine  glands  by  acoustic 
stimulation  or  trauma.  The  reason  for  choosing  laboratory  animals  rather  than 
humans  for  noise  studies  resolves  itself  simply  to  the  need  for  doing  controlled 
experiments.  Interpretations  of  how  noise  affects  animals  gain  validity  to  the 
extent  that  one  has  information  on  the  .following:'  (a)  previous  noise  history  of 
the  animal,  (b)  description  of  the  noise  stimulus,'  (c)  time  interval  between 
exposure  and  autopsy,  (d)  analysis  of  tissue  changes  in  various  organs,  and 
(e)  possible  role  of  extraneous  factors  in  causing  these  changes.  These  condition^! 
are  usually  met  by  obtainong  or  rearing  animals  of  known  genetic  background  and 
studying  noise-exposed  and  unexposed  control  animals  simultaneously  under  controlled 
laboratory  conditions.  Since  humans  are  ill  suited  as  experimental  subjects  for 
basic  studies  of  this  sort,  .the  laboratcry  animal  will  continue  to  be  indispensiblt* 

in  providing  us  with  sound  approaches  to  the  solution  of  many  hu.tan  problems 
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Anti'.ony,  A.  1956  CHANGES  IN  ADRENALS  AND  OTHER  ORGA.N'S  FOLLOWING  EXPOSURE  OF 
lAIRLESS  MICE  TO  INTENSE  SOUND.  J.  Acoust  .  Soc  .  Amor.'  28(  2 ) :  2  70-274 ,  Mar.  1956 

AL.STRACT:  The  systemic  effects  of  local  abdominal  and  scrotal  skin  exposure  to 
moderately  high  (150  db . ,  18  kc . ,  without  skin  heating)  and  high  (160-168  db . , 

20  kc . ,  with  skin  heating)  levels  of  air-borne  sound  were  studied  in  hairless 
mice.  Areas  of  the  body  not  under  study  were  protected  from  noise  exposure  by 
shielding.  Examination  of  control  mice  revealed  that  10  minute  daily  immobiliza¬ 
tion  for  one  to  three  months  was  sufficiently  stressful  to  cause  hypertrophy  of 
the  adrenal  cortex  and  involution  of  the  thymus.  The  adrenal  response  was 
increased  in  inmobilized  mice  exposed  to  moderately  high  levels  of  sound.  The 
absence,  of  gonadal  damage  and  the  occurrence  of  only  slight  changes  in  the 
hemopoietic  system  in  both  groups  indicated  that  the  animals  were  exposed  to  only 
mild  stress  stimuli.  The  local  and  systemic  response  to  more  intense  sound  was 
similar  to  that  observed  after  ordinary  skin  burns,  and  was  attributed  to  the 
stress  of  heating  rather  than  sound.  (AUTHOR) 
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Anthony,  A.,  &  E.  Ackerman  '1957  BIOLOGICAL  EFFECTS  OF  NOISE  IN  VERTEBRATE 
ANIMALS  (Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio) 

WADD  TR  57-647;  ASTIA  AD-142  078. 

ABSTRACT:  This  report  deals  with  the  stress  effects  of  noise  on  bodily  functions 
other  thfin  hearing.  It  includes  physiological,  biochemical  and  behavioral  effects 
of  intense  acoustic  noise  at  low  and  high  frequencies.  Specific  approaches  employ 
ed  are  as  follows;  (1)  flame  spectrophotometric  analyses  of  sernim  electrolytes, 
(2)  serum  ascorbic  acid  and  blood  sugar  changes,  (3)  changes  in  adrenal  and  plasma 
cholesterol,  (4)  behavioral  changes  in  noise  exposed  rats,  mice  and  guinea  pigs, 
(5)  relationship  of  seizure-susceptibility  to  noise  stimulation  and  (6)  design  and 
construction  of -a  corona  speaker  for  use  in  bioacoustic  studies.  It  was  demon¬ 
strated  that  short  daily  exposures  to  intense  noise  of  about  132-140  db  pressure 
levels  can  act  as  a  physiological  stress  to  t^ich  rats,  mice  aud  guinea  pigs  can 
satisfactorily  adapt.  These  studies  have  also  helped  clarify  the  nature  of  the 
normal  physiological  defense  mechanisms  to  excessive  noise  stimulation.  By  inves¬ 
tigating  the  factors  determining  the  severity  of  noise  as  a  stress  stimulus  and 
using  objective  measures  of  the  limits  of  endurance  of  animals  to  different  types 
of  Intense  noise  situations,  one  can  more  intelligently  cope  with  the  problem  of 
preventing  noise  from  becoming  a  serious  health  menace  to  man. 
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Anthony,  A.,  &  E.  Ackerman  1959  STRESS  EFFECTS  OF  NOISE  IN  VERTEBRATE  ANIMALS 
(Wright  Air  Development  Division,  Wright -Patterson  AFB,  Ohio)  WADD  TR  58-o22, 
September  1959  ASTIA  AD  230  976 

ABSTRACT:  Rats,  mice  and  guinea  pigs  were  exposed  to  noise  in  two  frequency  ranges 
(150-4800  cps  and  2-40  kc)  at  a  sound  pressure  level  of  135-140  db.  Exposure 
time  was  20-40  hours  per  week  for  2  to  9  weeks.  Stress  response  of  the  animals 
was  measured  by  changes  in  the  adrenal  glands  and  other  organs.  It  was  most  severe 
in  animals  exposed  for  the  longest  time  to  high  frequency  noise. 
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Arduini,  A.,  G.  Moruzzi,  &  C.  Terz-olo  19S0  ON  THE  MECHANISM  OF  THE  EliCTRICAL 
SitENCE  FOLLOWING  CEREBELLAR  STIMULATION  .  (Paper,  The  American  Physio¬ 
logical  Society,  Fall  Meeting,  Columbus,  Ohio,  Sept.  13-16,  1950.) 

ABSTRACT:  Using  cats  decerebrated  at  the  Intercoll icular  level,  the  anterior  lobe 
of  the  cerebellum  or  the  bulbar  inhibitory  reticular  formation  were  stimulated, 
electrically  for  30  sec.  using  one  msec,  rectangular  pulses  at  a  frequency  of  280/ 
sec .  Stimuli  reaching  comp letre  inhibition  of  decerebrate  rigidity  and  myotatic 
reflexes  were  never  followed  by  cessation  of  electrical  acti/ity  in  the  stimulated 
area  of  the  cerebellum  or  neighboring  regions  of  the  anterior  lobe.  A  short  last¬ 
ing  localized  electrical  silence  was  obtained  only  after  cerebellar  stimuli  which 
were  definitely  supramaximal  for  the  inhibition  of  myotatic  reflexes  and  tonus. 
This  effect  of  supramaximal  stimulation  was  not  prevented  by  mid-pontine  transec¬ 
tion.  The  hypothesis  (Gualt ierotti  et  al.,  J.  Neurophysiol.  12:363,  1949)  that 
cerebellar  extinction  following  local  stimulation  is  due  to  reverberating 
cerebel lo-ponto-cerebellar  circuits,  i.e.  brain  stem  inhibition,  is  thus  disproved 
by  these  experiments.  (  American  J.  Physiology  163:696,  Dec.  1950) 
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Aring,  C.  D.,  <»  W.  0.  Frohring  1942  APPARATUS  AND  TECHNIQUE  FOR  MEASUREMENT  OP 
VIBRATORY  THRESHOLD  AND  OF  VIBRATORY  "ADAPTATION”  CURVE.  J.  Ub.  &  Clin. 
Medicine  28:204-  207  uov.  1942. 

ABSTRACT:  An  instrument  for  the  quantitative  measurement  of  the  threshold 
of  vibratory  appreciation  is  described. 


Arkad’evskil,  A.  A.  1962  [ON  THE  COMBINED  EFFECT  OF  VIBRATION  AND  NOISE  OK 
THE  HUMAN  BODY.] 

Gig  Sanit.  27:25-29,  Oct.  1962  (Russian)  (United  States  Air  Force, 
Foreign  Tech.  Division,  Wright  Patterson,  Ohio)  FTD-TT>63-292 . 


Armstrong,  J.J.P,  1931  MECHANICAL  VIBRATION. 

Phys,  Therapeutics,  49:311-314 

ABSTRACT:  This  paper  is  a  report  of  the  Committee  on  Mechanical  Vibration 
Therapy  and  Apparatus  read  at  the  fortieth  annual  meeting  of  the  American 
Physical  Therapy  Association,  Chicago,  October,  1931.  Questionnaires  were 
sent  to  380  members  and  over  two  hundred  replied.  From  the  replies,  these 
conclusions  were  drawn:  (1)'  116  members  use  vibrators  and  103  do  not  use 
vibrators.  (2)  The  vibrator  is  useful  in  examination,  diagnosis,  and  for 
general  tonic  treatment.  (3)  Mechanical  vibration  fills  an  important  place 
in  the  af tertreatment  of  fractures.  In  the  treatment  of  cardiovascular  diseases, 
and  in  splanchnic  relaxation.  It  is  also  valuable  in  the  treatment  of  condi¬ 
tions  amendable  to  massage- 
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Arnould,  P.,  &  R.  Blanchet  1956  L'ACTION  DU  BRUIT  SUR  LA  FORMULE  LF.UCOCYTAIRE 
CHEZ  LE  COBAYE.  (THE  EFFECT  OF  NOISE  ON  THE  LEUCOCYTE  PICTURE  IN  THE  GUINEA 
PIG).  Comptes  rendus  de  la  Societe  de  biologie  (Paris)  150(11): 1972-1974 

ABSTRACT:  Guinea  pigs  exposed  6  hours  daily  for  1  or  5  days  to  pure  tones  of  2400 
or  520  c.p.s.  at  100  db .  showed  an  irjerease  in  neutrophils  and  eosinophils,  and  a 
decrease  in  lymphocytes  immediately  after  exposure.  The  effect  was  apparently 
greater  in  animals  exposed  to  the  higher  frequency. 
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Ar««n'eva,  M.A.,  V.V.  Antipov  et  al  1961  IZMENENIIA  V  KPOVETVORNYKH  ORCANAKH  ' 
MYSHEI  WD  VLIIANIEM  POLETA  NA  KORABLE-SPUTNIKE  (CHANGES  IN  THE  HEMA¬ 
TOPOIETIC  ORGANS  OF  MICE  UNDER  THE  INFLUENCE  OF  FLIGHT  IN  A  SPACESHIP) 
Iskusstvennye  sputnik!  zeml 1  (Moskva)  10:  82-92,  1961 

ABSTRACT:  The  effect  of  space  flight  conditions  was  studied  on  the  hematopoietic 
organs  of  AO  black  S-57  strain  mice  and  white  mice  sent  up  in  the  2nd 'sputnik. 

An  attempt  was  made  to  differentiate  between  the  action  of  vibration,  accelera¬ 
tion,  and  radiation.  All  animals  were  returned  to  earth  in  good  condition. 
Chromosome  disintegration  during  mitosis  in  the  bone  marrow  cells  was  significant 
ly  increased  in  the  experimental  animals  as  compared  to  controls.  The  findings 
differed  from  the  results  of  x-ray  studies  in  that  the  frequency  of  chromosome 
destruction  did  not  decrease  prior  to  the  end  of  the  experiment  and  mosaicism 
in  chrombsomal  changes  was  almost  completely  absent.  Thirty  days  after  the 
return  to  earth  myelopoieais  increased  sharply,  manifested  in  an  increased  number 
of  nyeloblasts,  promyelocytes,  and  myelocytes.  Three  days  after  the  return  the 
number  of  megacaryocytes  in  the  spleen  decreased.  Certain  other  changes  noted 
in  the  hematopoietic  organs  are  presumed  to  be  caused  by  vibration  and  other 
adverse  factors  in  flight.  Aerospace  Medicine  33(11):  1395-1396,  Nov.  1962) 
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Ashe,  W.F.  1960  PIT'SIOLOGICAL  AND  PATHOLOGICAL  EFFECTS  OF  MECHANICAL  VIBRATION 
’on  animals  and  MAN  (National  Institutes  of  Health,  Washington,  D.C.)  RF  Pro¬ 
ject  862,  Progress  Report  No.  3,  September  1960. 
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Ashe,  W.F.,  E.T.  Carter,  G.N.  Hoover,  L.B.  Roberts,  E-  Johanson,  F.  Brown 
and  E.J.  T,argent.  1961  SOME  RESPONSES  OF  RATS  TO  WHOLE  BODY  MECHANICAL 
VIBRATION:  FART  I.  Archives  of  Environmental  Health.  2:  369-377 


ABSTRACT:  Whole  body  vibration  of  unrestrained  rats  at  comparable  frequencies 
and  amplitudes  shows  that  the  horizontal  plane  is  less  stressful  than  the 
vertical  plane.  In  any  given  plane  the  observed  and  measured  differences  to 
changes  in  frequency  and  amplitude  indicate  that  both  factors  play  a  role. 
Calculations  indicate  that  the  common  denominator  is  not  simply  acceleration. 
No  definite  evidence  of  acclimatization  to  mechanical  vibration  was  demon- 
stratable  in  these  studies. 
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Asho,  W.  F.  1961  PHYSIOLOGICAL  AND  PATHOLOGICAL  EFFECTS  OF  MECHANICAL 

VIBRATION  ON  ANIMALS  AND  MAN.  (Ohio  State  University  Research  Foundation, 
Columbus)  Progress  Rept.  No.  862-4;  pt.  1,  1  July  60  -  31  Aug.  61. 

ASTIA  AD-265  931 

A15STR<\CT:  Rat  Studies:  Metabolic  and  growth  responses  of  unrestrained  rats  to 

repeated  exposures  of  vibration  and  effects  of  vibration  on  pregnant  rats. 

D».n;  Studies:  General  responses  of  dogs  to  whole-body  vibration;  blood  pressure 
responses  to  wliole-body  vibration  in  anesthetized  dogs;  and  blood  flow  in 
arteries  of  vibrated  animals. 

Human  Studies:  Human  psychomotor  performance  during  prolonged  vertical  vibration; 
oxygen  consumption  during  human  vibration  exposures;  respiratory  frequency, 
tidal  volume,  and  respiratory  minute  volume  in  human  subjects  exposed  to  vertical 
whole-body  vibration;  skin  resistance  (psycho-galvanic  response)  during  whole- 
body  vibration;  body  surface  responses  of  standing  male  subjects  subjected  to 
vertical  vibrations;  occupational  Raynaud's  phenotnena  due  to  vibrating  tools; 
and  detection,  recognition  and  identification  of  visual  forms  as  a  function  of 
target  size  and  whole-body  vibration  (ASTIA) 
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Askania-Werke  AG  (Berlin-Friedenau,  Germany)  1956  VERTICAL  FLAT  SPRINGS 
SUSPEND  OSCILLATING  MASS.  Design  News  11:50,  1  Mar.  1956. 

ABSTRACT:  Four  vertical  flat  springs  and  a  single  helical  spring  suspend  the 

oscillating  mass  in  a  test  instrument  designed  to  measure  and  record  deceleration 
rates  of  moving  vehicles.  Attached  to  the  stationary  base  plate,  the  spring 
permits  the  mass  to  oscillate  in  the  direction  of  motion.  Natural  frequency  is 
approximately  5  cps .  The  semi-aperiodic  damping  unit  consists  of  a  rubber  bellows 
which  expels  the  air  through  a  rubber  hose  and  a  replaceable  carburetor  jet. 
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Atchison,  S.C.  1960  SHOCK  DATA  HANDLING  SYSTEMS  AT  DAVID  TAYLOR  MODEL  BASIN 
(To. 23th  Symposium  on  Shock,  Vibration  and  Associated  Environments,  The 

Departmental  and  Commerce  Auditoriums,  Washington,  D.C,,  February  9-11,  1960) 
In  ASTIA  AD  2/f4  857 

ABSTiL'vCT:  The  David  Taylor  Model  Basin  has  recently  revamped  its  methods  of 
ii.aidiing  largo  quantities  of  shock  data.  New  methods  incorporafe  high-speed 
ui  ; ital  computer  techniques  and  types  of  components  which  may  be  useful  to 
others  involved  in  correcting,  reducing,  and  interpreting  large  quantities  of 
transient  data.  Computer  programs  for  computing  the  response  of  mechanical 
systems  to  transient  inputs,  e.g.,  shock  spectra,  are  also  available. 
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Awaji,  Eniro  1944  EFFECT  OF  VIBRATION  ON  HUMAN  BODY  (Tokyo  Imperial  Univers.ty 
JAP-TIU-ARI-RE292,  May  1944 
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Balakhovskii.  ,I.S.  &  V.B.  Malkin  1957  BIOLOGICAL  PROBLEMS  OF  INTERPLAN'ETARY 
FLIGHTS 

(USAF  Pro j .  Rand,. Santa  Monica,  Calif.)  Res.  Memo.  RM-1922,  21  June  1957. 

Pp.  81-36. 

Original  Source;  Priroda  45;  15-21,  Aug.  1956. 

German  Translation  in  Naturwissenschaf t  Rundschau  10;  173-177,  1957. 
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Barykin,  K.  1960  BEFORE  THE  LEAP  INTO  SPACE 
Sovetskaya  Rossiya  P.  4;  17  May  1960. 


Beaupeurt,  J.E.,  1960  HUMAN  VIBRATION  PROBLEMS  ASSOCIATED  WITH  LOW 

ALTITUDE  FLIGHT.  (Paper,  presented  at  Armed  Forces -Nat ional  Research 
Council,  Committee  on  Hearing  and  Bio-Acoustics  Annual  Meeting,  Washington, 
D.C.,  November  16,  1960) 


Beckhardt,  A.R.,  J.A.  Harper  &  W.L.  Alford  1950  A  PRELIMINARY  FLIGHT 

INVESTIGATION  OF  THE  EFFECT  OF  SNAKING  OSCILLATIONS  ON  THE  PILOTS ' OPINION 
OF  THE  FLYING  QUALITIES  OF  A  FIGHTER  AIRPLANE. 

(NACA,  Langley  Aeronautical  Lab.,  Langley  AFB,  Va.)  NACA  RM-L50E17a, 

26  Sept.  1950.  ASTIA  AD  88079 


ABSTRACT:  A  preliminary  flight  investigation  of  the  effect  of  smal 1 -constant 
amplitude  snaking  oscillations  on  the  pilots'  opinions  of  the  general  flying 
qualities  of  a  fighter  airplane  was  made.  The  test  airplane,  which  was 
equipped  with  a  device  for  varying  the  damping  in  yaw,  was  a  typical  high¬ 
speed  low-wing  fighter.  _ 

The  results  showed  that,  in  general,  the  pilots'  perception  of  the  snaking 
oscillation  was  mainly  dependent  on  the  transverse  acceleration  which  the 
oscillation  produced.  As  soon  as  the  transverse  acceleration  during  the 
snaking  oscillation  reached  a  value  that  the  pilots,  could  perceive,  the  os¬ 
cillation  became  objectionable  from  the  standpoint  of  pilot  comfort.  In  this 
airplane  an  amplitude  of  +.0.32  g  was  not  always  perceptible  to  the  pilot, 
but  on  occasion  was  noticed.  An  amplitude  of  +0.08g  was  considered  very  un¬ 
satisfactory  for  any  mission  that  this  aircraft  might  perform. 
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The  effect  of  the  snaking  oscillation  on  tlie  efficiency  of  the  airplane  . 
as  a  gun  platform  and  the  results  of  a  check  on  the  present  service 
requirements  for  dynamic  lateral  directional  stability  are  also  discussed 
A  brief  discussion  of  the  design  characteristics  of  the  test  apparatus 
used  to  vary. the  damping  in  yaw  is  also  presented. 
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Beckman,  Merl  R.  1960  A  CRITIQUE  OF  THE  TECHNIQUES  USED  IN  THE  MEASUREMENT, 
ANALYSIS,  AND  SIMULATION  OF  MISSILE  VIBRATION  ENVIRONMENT 
(Paper,  28th  Symposium  on  Shock,  Vibration  and  Associated  Environments,  The 

Departmental  and  Coinnerce  Auditoriums,  Washington  D.C,,  February  9-H,  1960) 
Published  in  ASTIA  AD  244  857. 

ABSTRACT:  The  vibration  qualification  tests  performed  on  missile  equipment  in 
the  laboratory  typically  are  very  <iifferent  from  actual  flight  environments. 

Some  causes  may  be  found  in  the  confusion  that  exists  within  the  fields  of 
vibration  measurement,  data  analysis,  and  laboratory  simulation.  Even  more 
important  is  the  lack  of  coordination  that  exists  between  these  specialties. 

This  paper  deals  primarily  with  the  shock  and  vibration  problem  in  missiles, 
but  it  would  not  be  out  of  conte:;C  to  apply  many  of  its  conclusions  to  other 
electromechanical  devices. 
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Beech  Aircraft  Corp.  1952  .  BIG  PLANE  TURBULENCE  CAN  CAUSE  A  FLIGHT 

HAZARD.  (Beech  Aircraft  Corp.)  Safety  Suggestions  No.  8 
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l>cilin,  E.  A..  &  G.  Yu.  Dzhanelidze  1961  SURVEY  OF  WORK  ON  THE  DYNAMIC 
STABILITY  OF  ELASTIC , SYSTEMS .  , Prikl  .  Mat .  Mekh .  16:635-648,  1952 
(Translated  by  Trirogoff,  K.  N.,  &  R.  M.  Cooper,  Aerospace  Corporation, 

El  Segundo,  California)  Contract  No.  AF  04(647)-930;  Report  No.  TDR-930 
(2119)TN-2;  15  Nov.  1961 

Ar^STEACT:  Tliis  report  presents  a  survey  of  work  published  in  the  USSR  on  the 
proliKm  of  dynamic  stability  of  elastic  systems  during  the  period  1924-1951.  The 
paper  is  divided  into  three  sections:  1)  an  analysis  of  early  investigations, 

2)  an  account  of  certain  general  theorems,  and  3)  a  discussion  of  recent  work 
(up  to  1951).  The  problem  of  dynamic  stability  is  directed  to  studies  of  the 
motions  of  elastic  systems  subjected  to  time -dependent  external  loads.  The 
generalization  of  the  Euler  p rob l^em^  to  _t he  case  of  t ime -dependent  forces  is  the — 
TFas si cTl  p ro to t yp e  o^  these  problems.  The  time-dependent  external  forces  are 
applied  in  such  a  way  that  the  corresponding  time-independent  loads,  equivalent 
in  direction  and  point  of  application,  are  able  to  Induce  loss  of  stability. 
(AUTHOR) 
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Bekesy,  G.  von.  1939  SENSATIONS  OP  VIBRATION.  (Uber  die  Vibracion- 
semf indung)  Akustlch  Zeit.  4:  3^.6-334 

ABSTRACT:  The  diffusion  of  mechanical  vibration  and  the  isolation  of  resonance 
in  the  human  body  are  investigated.  Prom  the  sensation  of  pressure  and  vibration 
it  becomes  evident  that  they  occur  through  two  different  nerve  types  which  nave 
separated  themselves  spatially  in  the  vicinity  of  the  fibrous  root.  The 
frequency  dependence  of  the  vibration  threshold  is  continously  measured  and  it 
appears,  through  impedance  measurements  of  the  surface  of  the  skin,  that, the 
sensation  of  vibration  is  not  determined  by  the  alternating  pressure,  but  by 
the  magnitude  of  deformation.  Finally,  an  arrangement  for  the  subjective 
Bwasuring  of  vibration  force  is  given. 

frequency  even  smaller  masses  of  the  body  were  displaced  in  vibration. 

By  means  of  a  horizontal  pendulum  the  threshold  of  horizontal  vibration  were 
Also  investigated.  At  the  same  time  the  appearance  of  the  vetebral  column  could 
be  observed. 
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Belsheim,  R.  0.,,  &  J.  W.  Young  1960  MECHANICAL  IMPEDANCE  AS  A  TOOL  FOR  SHOCK 
OR  VIBRATION  ANALYSIS.  (Naval  Research  Ub.,  Washington,  D.  C.)  Project 
Nos.  NS  711-105  and  NR  501-000;  NRL  Rept .  No.  5409.  ASTU  AD-234  227., 

ABSTRACT:  This  report  introduces  mechanical  impedance  to  those  already  familiar 
with  classical  vibration  theory.  The  impedance  term  is  defined  and  discussed  in 
detail.  The  analog  between  mechanical  and  electrical  systems  is  noted  and  electrl 
cal  circuit  theorems  which  are  especially  applicable  to  rechanical  systems  are 
presented.  In  order  to  provide  an  introduction  to  the  impedance  concept,  several 
simple  mass-sprlng-dashpot  systems  are  analyzed  to  obtain  their  impedance  and 
the  results  are  presented  graphically.  Since  most  structures  are  too  complicated 
to  yield  to  an  analytical  determination  of  impedance,  methods  for  experimentally 
measuring  mechanical  impedance  are  discussed.  Applications  of  inq>edance  techni¬ 
ques  for  the  general  analysis  of  sotm*  shock  and  vibration  problems  are  discussed. 
Material  throughout  the  report  is  referenced  and  a  fairly  complete  bibliography 
is  included  for  those  who  would  like  more  detailed  information.  (AUTHOR) 
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Bendat ,  J.S.,  L.D.  Enochson  et  al.  1961  THE  APPLICATION  OP  STATISTICS 

TO  THE  FLIGHT  VEHICLE  VIBRATION  PROBLEM.  Rept.  for  July  60  -  June  61 
on  Dynamic  Problems  in  Flight  Vehicles.  (Wright-Patterson  AFB,  Ohio) 

ASD  TR  61-123,  Dec.  1961.  ASTIA  AD  271  913. 

ABSTRACT;,  A  critical  analysis  is  presented  of  the  application  of  statistics 
to  flight  vehicle  vibration  problems.  Analytical  engineering  procedures  are 
proposed  for  determining  statistical  properties  of  a  single  vibration  record, 
and  for  establishing  the  over-all  vibration  environment  from  a  collection  of 


.1,912  . 


vibration  recorda.  Jet  aircraft  and  several  categories  of  missiles  are  broken 
down  into  definite  operating  phases  as  regards  their  vibration  environment. 

Simple  statistical  techniques  are  developed  for  reducing  the  amoiait  of  data  to 
be  gathered  for  later  processing.  Statistical  tests  are  developed  for  testing 
fundamental  assumptions  of  randomness,  stationarity ,  and  normality.  Mathematical 
and  physical  distinctions  are  explained  between  different  information  obtained 
by  measuring  numerous  Important  statistical  parameters,  such  as  an  instantaneous 
amplitude  probability  density  function,  or  an  autocorrelation  function.  (Author) 
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Benox  Report:  1953  AN  EXPLORATORY  STUDY  OP  THE  BIOLOGICAL  EFFECTS  OP  NOISE 
(UAiversity  of  Chicago)  Contract  Neorl-020,  Task.  Order  44,  ONR  Project 
NR  144079,  1  December  1953* 


48 

Benton,  M.  1956  DEVICES  FOR  DAMPING  MECHANICAL  VIBRATIONS. 

(Naval  Research  Laboratory,  Washington,  D.C.)  bibliography  No.  10. 
ASTIA  AD-119998. 


ABSTRACT:  This  bibliography,  covering  the  period  1924-  August  1956,  includes 
references  to  periodical  articles  and  technical  report  literature  which  offer 
information  on  damping  devices. 


Berry,  C.A.,  and  H.K.  Eastwood  1960  HELICOPTER  PROBLEMS :  NOISE, 
COCKPIT  CONTAMINATIONS,  AND  DISORIENTATION. 

Aerospace  Med.  31(3) : 179-190 


ABSTRACT:  Frequent  problems  noted  in  helicopter  operations  are  noise,  cockpit 
contamination  and  disorientation.  The  noise  envelopes  for  representative  heli¬ 
copters  are  described,  and  the  improvement  in  speech  interference  levels  by 
acoustical  design  is  outlined  and  suggested  for  commerciai  helicopters,  for  all 
are  noisy.  Adequate  protection  against  temporary  threshold  shifts  is  afforded 
by  helmets  or  headsets  for  crews,  and  short  flight  time  for  passengers.  Carbon 
monoxide  is  a  possible  cockpit  or  cabin  contaminant  as  the  helicopters  are 
reciprocating  engine  aircraft  usually  with  poorly  sealed  cockpits.  The  evidence 

of“frlg1rncDckpd:t“te"veIs~1rs^mts'slrng:.  Vartous^Bethods  “of  ■evaluarton^of"”Th^““hax^rd — 

are  discussed.  Disorientation  occurred  one  or  more  times  to  all  instructor 
pilots  in  a  helicopter  school.  Representative  narratives  describe  episodes  at 
night,  in  weather  and  under  the  hood.  A  new  hazard  is  the  possibility  of  convul¬ 
sion  after  photic  stimulation  by  the  sun’s  rays  seen  through  the  rotor  blades. 
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Betco,  R.  0.  1961  THE  EFFECTS  OF  COCKPIT  VERTICAL  ACCELERATIONS  ON 

A  SIMPLE  PILOTED  TRACKING  TASK. 

(North  American  Aviation,  Inc.,  Lot  Angeles,  Calif.) 

Contract  AF  33(600)  42058,  Rep.  NA  61'47,  April  1961. 


ABSTRACT:  To  determine  the  effects  of  cockpit  vertical  acceleration  on 
pilot  performance  on  a  single  axis  pitch  tracking  task,  an  experiment  was 
performed  using  a  dynamic  flight  simulator.  The  aerodynamic  and  flight 
control  response  data  used  were  representative  of  the  B-70  as  of  June, 

I960',  development.  Four  engineering  test  pilots  performed  the  compensatory 
tracking  tasks  which  were  varied  in  frequency  and  amplitude  of  oonmand 
signal  excursions.  Teats  were  made  under  the  following  motion  conditions: 
no  motion,  motion  due  to  aircraft  response  only,  aircraft  motion  plus 
mild  turbulent  air,  and  aircraft  motion  plus  heavy  turbulence.  Tracking 
errors  were  analyzed,  (^^s) 
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Beyer,  D.H.,  and  S.B.  Sells,  1957  SELECTION  AND  TRAINING  OF  PERSONNEL 
FOR  SPACE  FUGOT,  J.  Aviation  Med.  28(l):l-6.  See  also  School  of 
Aviation  Medicine,  Randolph  AFB,  Texas,  Epitome  of  Space  Flight .  Item  35 

SUMMARY:  The  problems  of  selection  and  training  of  space  flight  crews  have 
been  reviewed  with  tentative  proposals  based  upon  present  concepts  of  the 
characteristics  of  the  early  space  craft  and  its  probable  mission.  Beciuse 
these  proposals  must  be  both  general  and  tentative  until  they  are  modified 
by  mockups  and  actual  experience  supported  by  research,  emphasis  was  placed 
on  defining  problems  and  presenting  the  broad  outlines  of  a  plan  rather  than 
a  blueprint.  One  conclusion  which  seems  of  particular  interest  as  a  conse¬ 
quence  of  this  analysis  is  that  space  flight  is  not  drastically  different 
from  most  aspects  of  aviation  which  are  now  familiar.  When,  engineers  solve 
the  remaining  problems  of  development,  it  is  expected  that  personnel  will  be 
available  with  the  resources  and  capabilities  to  undertake  the  mission. 

Space  flight  may  thus,  be  approached  as  the  addition  of  another  dimension  to 
the  gradual  unfolding  of  the  sciences  which  have  already  made  magnificent 
accomplishments  in  powered  flight.  However,  it  is  necessary  that  research 
and  interest  in  the  human  factors'  aspects  keep  abreast  of  progress  In 
engineering. 
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Biancani,  E.,  H.  Biancani  &  A.  Dognon  1934  rULTRASONICS  AND  THBIR 
BIOLOGICAL  ACTION 3  Presse  med.  1503-1506,  1934 
See  also  Rev,  actinol  10:161-177,  1934. 


BlAaeoni,  R.  &  J.  P.  van  der  Meulen  1963  TBS  RESPOMSB  TO  VTBRAT'ON  OF  TBB 
KMD  ORGANS  OF  MAMMALIAN  MUSCLE  SPINDLES. 

J.  Maurophvstol.  26:177-190,  Jan.  1963 


Blarman,  H.R.,  R.M.  Wilder,  Jr.,  &  H.K.  He liens  1946  THE  PHYSIOLOGICAL 

EFFECT  OF  COMPRESSIVE  FORCES  ON  THE  TORSO.  (Naval  Medical  Research 
Institute)  ProJ .  X-630,  Report  No.  8,  19  Dec.  1946. 
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Blake,  Ralph  E.  and  Torsten  Rings trora  1960  THE  INFLUENCE  OF  MASS  AND  DAMPING  ON 
THE  RESPONSE  OF  EQUIPMENT  TO  SHOCK  AND  VIBRATION 
(Paper,  28th  Symposium  on  Shock,  Vibration  and  Associated  Environments,  The 

Departmental  and  Commerce  Auditoriums,  Washington,  D.C,,  February  9-11,  1960) 
Published  in  ASTIA  AD  244  857 

ABSTRACT:  '  Much  present  practice  in  designing  for  shock  and  vibration  environ¬ 
ments  is  highly  conservative  because  impedance  effects  have  largely  been 
neglected.  Theoretical  results  are  reported  on  the  amount  of  reduction  to 
be  expected  from  such  effects  and  the  way  in  which  mass,  natural  frequency,  and 
damping  will  influence  design  stress. 


Blake,  R.E.  1961  APPLICATIONS  OF  IMPEDANCE  INFORMATION. 

In:  Shock,  Vibration  and  Associated  Environment  Bulletin  No.  30 
(Office  of  the  Secretary  of  Defense,  Washington,  D.C.,  January  1962) 
pp.  29-42,  ASTIA  AD-273  514 


ABSTRACT:  Only  a  few  applications  of  impedance  information  have  yet  been  made 
to  the  solution  of  engineering  problems.  However,  engineering  research  is  being 
carried  on  by  several  groups  to  develop  methods,  apparatus,  and  theorems  for 
application  to  some  important  problems  in  shock  and  vibration.  The  greatest 
current  effort  is  on  developing  more  effective  sound  and  vibration  isolation 
systems.  Improvements  in.  methods  of  sinulation  in  the  testing  laboratory  are 
also  being  studied.  Ultimately,  any  area  of  shock  and  vibration  work  which 
deals  in  complicated  linear  systems  should  benefit  from  applications  of  the 
techniques  and  knowledge  being  developed. 
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Blanchet,  R.  1956  CONTRIBUTION  A  L'ETUDE  DU  SYNDROME  HUMOR.\L  DU  AU  BRolT. 

(CONTRIBUTION  TO  THE  STUDY  OF  THE  HUMORAL  SYNDROME  CAUSED  BY  NOISE 1 . 

(Thesis:  Faculte  de  medecine  de  Nancy)  (Bar-lc  Dur:  Du  Barrels ,  1956) 

ABSTRACT:  Sonic  vibrations  transmitted  by  air  produce,  by  their  effect  on  hearing, 
a  general  body  syndrome  in  both  i«in  and  animals.  Hematological  changes  produced 
in  guinea  pigs  by  two  pura  sounds,  at  an  intensity  of  100  decibels,  consisted  of 
neutrophilic  leukocytosis  and  eosiuophilia  at  a  frequency  of  2400  hert?.  with  less 
significant  results  at  a  frequency  of  520  heitz.  It  appears  that  these  changes  ere 
mediated  by  the  lutouoiaic  nervous  system  and  adrenal  cortex  which  play  an  Active 
role  in  the  general  adaptation  syndrome.  In  addition,  experiments  concerned  with 
noise,  its  nature,  measurement,  general  physiological  effects,  and  effects  on  the 
ear  and  blood  composition  in  man  and  animals  are  reviewed. 


Blitch,  G.  R.,  &  J.  Green  1961  STUDY  OF  THE  DISSIPATION  OF  INTERNAL  ENERGY 
IN  A  VIBRATING  BEAM.  (Master's  Thesis,  Air  Force  Institute  of  Tech., 

Wright -Patterson  AFB,  Ohio)  Rept .  No.  GAE/Mech  61-10.  ASTIA  AD-2S9  420 

ABSTRACT:  Efforts  were  devoted  to  the  dissipation  of  internal  energy  in  a  vibrat¬ 
ing  cantilever  beam  represented  by  the  area  of  the  hysteresis  loop  formed  by  the 
loading  and  unloading  curves.  In  a  cantilever  beam  undergoing  forced  transverse 
vibration,  the  phenomenon  of  internal  damping  appears  as  a  small  non-linear 
term  in  equation  for  the  energy  contained  in  the  beam  due  to  the  deflection  of 
the  beam.  The  energy  loss  per  cycle  in  the  beam,  measured  by  experimental 
techniques,  is  equal  to  the  area  of  the  hysteresis  loop.  Tne  equations  of  the 
hysteresis  loop  contain  parameters  which  are  characteristic  of  the  material 
in  the  beam.  A  detailed  experimental  study,  based  on  the  present  analysis  and 
design,  will  determine  the  nature  and  applicability  of  the  characteristic 
parametors.  (AUTHOR) 
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Boeing  Airplane  Company  1957  PRELIMINARY  STUDY  OF  AIRCREW  TOLERANCE  TO  LOW- 
FREQUENCY  VERTICAL  VIBRATION. 

(Boeing  Airplane  ro.,  Wichita,  Kansas}  Doc.  No,  D3-1189,  Issue  No.  36, 

3  July  1957.  ASTIA  AD  155  642. 


Boeing  Aircraft  Co.  I960  BOEING  HUMAN  VIBRATION  FACILITY 

(Human  Factors  Unit,  Boeing  Aircraft  Co.,  Wichita,  Kansas) 
D3-3301,  28  Sept.  1960. 


Boeing  Co.  1961  A  COMPARISON  OF  SINUSOIDAL  AND  RANDOM  VIBRATION  EFFECTS 
ON  HUMAN  PERFORMANCE.  Report  on  Research  on  Low  Frequency  Vibration 
Effects  on  Human  Performance.  (Boeing  Co.,  Wichita,  Kansas) 

Tech.  Rept,  No .  2 ,  Document  No.  D3-3512-2,  28  July  1961.  ASTIA  AD  261331 

ABSTRACT;  Ten  male  subjects  performed  a  complex  task  during  vertical  vibra¬ 
tion  in  a  preliminary  study  to  compare  performance  with  sinusoidal,  constant 
period  random  amplitude,  and  random  (aircraft  turbulence)  vibration.  Perform¬ 
ance  on  the  three  subtasks  varied:  performance  on  a  tracking  task  with  delayed 
control-display  feedback  was  differently  affected  according  to  type  of  vibra¬ 
tion;  no  effect  was  found  for  a  tracking  task  without  feedback  delay;  and 
response  time  did  not  change.  Results  were  analyzed  for  consistent  trends  in 
vibration  effects  which  could  be  correlated  with  mechanical  and  psychological 
definitions  of  vibration  for  evidence  of  a  human  performance  transfer  function 
for  vibration.  Psychological  and  amplitude  bases  for  this  function  could  not 
be  found,  vibration  acceleration  (g)  effects  were  not  clear,  and  RMS  ampli¬ 
tude  power  was  correlated  with  constancies  in  performance.  It  was  suggested 
that  testing  combinations  of  RMS  and  frequency  (and  related  factors)  could 
lead  to  a  performance  transfer  function  permitting  transformation  of  human 

performance  data  from  sinusoidal  to  operational  vibrating  environments 
(Author) 
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Boes,  Anita  1957  BIBLIOGRAPHY  OF  RESEARCH  REPORTS  AND  PUBLICATIONS  ISSUED  BY 
THE  BIO-ACOUSTICS  BRANCH  (1947-1957).  (Wright  Air  Development  Ctr.,  Wright- 
Patterson  AFB,  Ohio),  ASTIA  AD-140  501 

ABSTRACT:  This  bibliography  is  a  tabulation  of  publications  considered  to  be  of 
lasting  interest  as  a  result  of  research  activities.  The  164  references  are 
listed  under  12  subject  headings  pertaining  to  specific  areas  in  physical  and 
biological  acoustics.  Technical  reports  and  notes,  memorandum  reports,  and  the 
more  important  journal  publications  are  included.  (ASTIA) 
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Boiten,  G.  G.  1957  ASSESSMENT  OP  VIBRATION  NUISANCE.  (BEORDELING  VAN 

TRILLINGSHINDER) .  (Instituut  T.  N.  0.  Voor  Werktulgkundige  Conscructies , 
Delft)  Rept.  No.  345,  Sept.  1956  (Royal  Aircraft  Establishoent ,  Library 
Trans.  No.  695,  Oct.  1957)  ASTIA  AD-161  427 

ABSTRACT:  A  brief  statenent  of  methods  of  analysing  a  particular  vibration 
spectrum  or  pattern  into  zones  as  a  preliminary  to  assessing  the  vibrational 
nuisance  level  of  a  particular  source  of  vibration.  (AUTHOR) 


Bolds.  P.G.  1961  FLIGHT  VIBRATION  SURVEY  OF  JRB-52B  AIRCRAFT 

Report  for  July-November  1956.  (Aeronautical  Systems  Dlv.,  Air  Force 
Systems  Command,  WPAFB,  Ohio)  ASD  TR  61-507,  July  1961.  ASTIA  AD  269  208 


ABSTRACT:  The  JRB-52B  aircraft  was  surveyed  to  determine  the  vibration 
environment  existing  throughout  the  vehicle  under  all  flight  condidtions 
expected  in  service.  Approximately  34,000  data  points  were  obtained  from 
26  separate  locations  on  the  vehicle  during  7  test  flights.  The  data 
obtained  were  evaluated  to  determine  the  adequacy  of  vibration  test  require¬ 
ments  for  long  range  bomber  equipment  contained  in  MIL-E-527A.  The  data 
indicated  that  the  vibration  test  requirements  of  that  specification  were 
satisfactory  to  slnulate  the  actual  environment  existing  on  the  JRB-52B 
aircraft.  (Author) 
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Bontchkovsky ,  V.F.  1928  {[EFFECT  OF  VIBRATION  OF  FLOOR  ON  THE  ORGANISM  OF  WORKERSj 
IN  MOTOR  FACT0RIES3 Profess.  Pat.  1  aia  fttoskva)  No.  3,65-80. 
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Booth,  G.B.  1959  RANDOM  MOTICMI  TEST  TECHNIQUES 

1959  Proceedings  of  the  Institute  of  Environmental  Sciences.  Pp.  81-86 
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Bouche,  R.R.  1961  INSTRUMENTS  AND  METHODS  FOR  MEASURING  MECHANICAL 

IMPEDANCE .  In :  Shock.  Vibration  and  Associated  Environment  Bulletin  No.  30 
(Office  of  the  Secretary  of  Defense,  Washington,  D.C.,  January  1962) 
pp.  18-28,  ASTIA  AD-273  514, 

ABSTRACT;  This  paper  describes  the  performance  characteristics  that  affect  the 
accuracy  of  recently  developed  mechanical  impedance  heads.  The  results  of 
calibrations  and  evaluation  tests  performed  on  an  impedance  head  are  described. 
Tests  on  a  simple  structure  are  made  to  illustrate  the  suitability  of  the  head 
for  making  impedance  measurements . 
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Bouche,  R.  R.  1961  THE  ABSOLUTE  CALIBRATION  OF  PICKUPS  ON  A  DROP-BALL  SHOCK 
MACHINE  OF  THE  BALLISTIC  TTPE.  In  1961  Proceedings  of  the  Institute  of 
Environmental  Sciences  National  Meeting.  April  5.  6,  7,  1961,  Washington, 

P-  PjL.,  pp.  115-122. 

CONCLUSKWS:  The  drop-ball  shock  machine  of  the  ballistic  type  Is  an  inexpensive 
tool  for  use  in  the  shock  and  vibration  laboratory.  Absolute  calibrations  and 
comparison  calibrations  on  anvils  that  produce  known  accelerations  are  performed 
to  evaluate  pickups  designed  for  shock  motion  measurements  and  other  purposes. 

The  principle  advantage  of  the  drop-ball  machine  over  other  shock  machines  is  its 
capability  of  producing  high  acceleration  shock  motions  completely  free  of  high 
frequency  resonances.  Acceleration  half-sine  wave  pulses  as  high  as  15,000g  and 
50  micro-second  duration  and  as  low  as  460g  and  1.5  milliseconds  duration  have  been 
obtained.  It  is  expected  lower  accelerations  and. longer  pulse  durations  could  be 
obtained  with  larger  anvils  and  balls  and  by  using  soft  rubber  padding  on  the 
anvils.  However,  the  need  for  performing  low  acceleration  shock  motion  calibra¬ 
tions  is  lessened  since  adequate  sinusoidal  calibration  equipment  can  be  used. 

Wide  spread  use  of  the  drop-ball  shock  machine  should  be  useful  in  evaluating 
instruments  intended  for  shock  motion  measurements.  It  is  also  a  useful  tool  for 
experimentally  verifying  the  performance  characteristics  of  acceleration  pickups. 
(AUTHOR) 
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Bouman,  H.D.  1935  THE  BIOLOGICAL  ACTION  OF  ULTRASONICS  Nederland.  Tildschr 
Geneesk. 79:4631-4647 


Bowaln,  A.  1930  VIBRATION  AND  VIBRATORY  WAVES  ON  AUDITORY  MEMBRANE  AND 
TISSUES, 

Arch.  Intern.  Laryngol.  36:769-782. 
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Bradford,  R.  S..  R.  E.  Kraus,  &  C.  J.  Waters  1957  VIBRATION  SIMULATION 
(Jet  Propulsion  Lab.,  Calif.  Institute  of  Tech.,  Pasadena,  Calif.) 

Progress  Rept .  No.  20-312;  Contract  DA  04-495-ORD-18.  15  J  i:-- I'J'-  ^ 

ASTIA  AD-119  152. 

ABSTRACT:  Two  complex-wave  and  noise-vibration  simulation  systems  are  in  opera¬ 
tion  at  this  Laboratory.  Primarily,  these  systems  simulate  the  complex-noise 
vibration  environment  to  which  most  airborne  components  are  subjected.  Through 
their  proper  use  as  a  tool  in  environmental  design  and  research,  these  systems 
have  become  invaluable  in  increasing  the  reliability  of  all  such  airborne  compo¬ 
nents.  Each  system  basically  consists  of  a  prograraned  input,  power  amplifier, 
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vibration  shake  table,  and  system  equalizer.  Successful  development  of  the  first 
of  these  systems,  a  5-kw  system,  driving  a  shake  table  of  600-lb  vector  force,  led 
to  the  development  of  a  much  larger  40-kw  system  driving  a  3500-lb  vector-force 
shake  table,  the  output  acceleration  of  which  duplicates  an  input-program  voltage 
recorded  on  FM  tape  to  ±3  db  in  the  frequency  band  of  interest  and  within  the 
limits  of  amplifier-grid  current  and  plate  dissipation  and  shake-table  excursion. 
System  equalization  to  obtain  this  correspondence  is  provided  by  peak  and  notch 
filters  and  a  graphic  equalizer.  (AUTHOR) 
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Bramwell,  J.  C.  &  A.  V.  Hill  1922  THE. VELOCITY  OF  THE  PULSE  WAVE  IN  MAN. 
Proc.  Rov.  Soc.  93:298-306,  series  B 
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Brennan,  J.N.  1957  BIBLIOGRAPHY  ON  SHOCK  AND  SHOCK  EXCITED  VIBRATION. 
VOL.  I  (INTRODUCTION  AND  ABSTRACTS  OF  TECHNICAL  PAPERS) 

(Pennsylvania  State  U.  College  of  Engineering  and  Architecture,  University 
Park)  Technical  Rept .  No.  3,  Contracts  DA  19- 129-qm-386  and  DA  19-129- 
qm-804,  September  1957.  ASTIA  AD  200  830 


ABSTRACT:  This  bibliography  consists  of  three  parts.  The  body  of  the  test 
consists  of  an  introduction  and  abstracts  of  1168  technical  papers  on  subjects 
related, to  shock  motion  and  its  measurement.  This  is  followed  by  Part  II, 
which  consists  of  6  summaries  of  abstracts  related  to  subdivisions  of  the 
field:  Dynamic  Behavior  of  Materials  Under  Impulsive  Ix>ads:  Dynamic  Behavior 

of  Structures  Under  Impulsive  Loads;  Impact  Testing  Devices;  Instrumentation 
for  easurlng  Impulsive  Forces  and  Motions;  The  Shock  Spectrum  Approach  to 
Impact  Problems:  Mathematical  Methods  for  Invest igat ing  Dynamic  Behavior  of 
Structures  Under  Impulsive  Loading.  The  final. part  consists  of  an  appendix 
that  Includes  an  author  index,  subject  index  and  the  details  of  the  scope  of 
the  search  that  resulted  in  these  abstracts.  The  final  part  consists  of  an 
appendix  that  Includes  an  author  index',  a  subject  index  and  the  details  of  the 
scope  of  the  search  that  resulted  in  these  abstracts.  The  abstracts  are 
mainly  of  papers  that  have  been  published  in  technical  journals  and  of 
patents.  A  few  gove*'nment  reports  are  also  included.  Originally,  it  was 
planned  to  include  abstracts  of  all  pertinent  government  documents  in  this 
publication.  However  it  now  appears  desirable  to  publish  these  separately  in 
a  subsequent  volume,  due  to  the  bulk  of  the  material  involved  and  the  necessary 
time  that  will  be  required  to  process  it.  (Author) 
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Brennan,  J.  N.  n.d.  SHOCK  AND  VIBRATION. 
ASTIA  AD  138  777. 
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Bridgland,  T.  F.,  Jr.,  W.  A.  Hijab,  &  W.  A.  Nash  1957  FINAL  REPORT,  AN  INVES¬ 
TIGATION  OF  GUNFIRE-INDUCED  VIBRATION  IN  AIRCRAFT.  (Air  Research  &  Develop¬ 
ment  Command,  Air  Force  Armament  Ctr.,  Eglin  AFB,  Fla.)  Contract  No. 

AF  08(616)-36;  Task  2;  Part  I;  April  1957 

ABSTRACT:  A  summary  of  the  results  of  an  investigation  into  vibrations  induced 
in  aircraft  by  firing  of  multigun  installations.  Part  I  presents  a  general 
theoretical  treatment  of  the  problem,  based  on  use  of  the  so-called  generalized 
shock  spectrum  and  the  fatigue-equivalent  acceleration;  and  the  theory  and 
physical  description  of  an  electronic  special  purpose  analog  simulator  constructed 
for  utilization  in  solution  of  certain  equations  derived  from  the, shock  spectrum 
analysis.  This  simulator,  in  essence,  analogizes  a  single-degree-of-f reedom 
mass-spring-damper  system,  a  wide  range  of  values  of  the  frequency  and  damping 
parameters  being  available  for  use.  Part  II  of  the  report  presents  the  theory 
and  design  as  well  as  operation  and  maintenance  procedures  of  the  analog  simulator 
described  in  Part  I. 
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Brissenden,  R.  F.,  D.  C.  Cheatham,  &  R.  A.  Champine  1981  TOLERABLE 

LIMITS  OF  OSCILLATORY  ACCELERATIONS  DUE  TO  ROLLING  MOTIONS  EXPERIENCED 
BY  ONE  PILOT  DURING  AUTOMATIC -INTERCEPTOR  FLIGHT  TESTS. 

(National  Aeronautics  and  Space  Administration,  Washington,  D.C,) 

NASA  TN  D  810,  April  1961, 


ABSTRACT:  A  limited  amount  of  data  on  the  levels  of  oscillatory  accelera¬ 
tions  found  to  be  tolerable  and  intolerable  by  one  pilot  during  flight 
tests  of  a  prototype  automatic  interceptor  was  presented.  The  data  analyzed 
were  taken  from  accelerations  imposed  at  the  pilot's  head.  The  pilot  was 
an  observer  only  during  flight  with  no  complex  task  to  perform.  (Tufts) 


79 

Broadbent,  D,  E.  1956  EFFECTS  OF  NOISE. 

Inst.  Av.  Med.,  Famborough)  .  FPRC  961.1 
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Brody,  A.W.,  D.H.  Lewis  and  B.F.  Burgess  Jr.  1954  RESPONSE  OF  CHEST  WALL; . 

ABDOMEN  .\ND  DIAPHRAGM  TO  FORCED  OSCILLATIONS  OF  VOLUME. 

Fed.  Proc.  13:38 

ABSTRACT:  Previous  studies  tested  the  frequency  response  of  the  lung-thorax 

system  to  sinusoidal  air  pumping  at  the  mouth  by  comparing  airflow  into  the 
mouth  with  transthoracic  pressure.  This  permits  separation  of  the  total  imped¬ 
ance  to  breathing  into  resistive,  elastic  and  inertial  components.  To  test 
whether  the  cliest  wall,  abdomen  and  diaphragm  move  together  or  as  separate 
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systems ,  velocity  pick-ups  (magnet  and  colls)  were  placed  on  the  body  surface 
during  such  sinusoidal  pumping.  At  7-11  cycles/sec.,  velocity  over  the  upper 
anterior  chest  was  In  phase  with  mouth  pressure  In  10  supine  subjects  and  a 
maximum  occurred  In  velocity  and  displacement  (.11  to  .24  mm  at  a  pump  stroke 
14  cc).  At  S-8  cps,  the  abdomen  showed  a  maximal  amplitude  (1.3-1. 9  mm  at 
pump  stroke  56  cc),  and  at  3. 4-4.1  cps  the  body  had  a  maximum  head-foot  dis¬ 
placement  measured  by  the  Dock  balllstocardlograph  In  6  subjects  (.14  to  .29 
mm  at  pump  stroke  56  cc).  At  1-2  cps  the  anterior  chest  and  abdominal  surface 
moved  nearly  together,  In  phase.  Ac  higher  frequencies,  the  surface  motion  of 
the  abdomen  lagged  the  upper  chest  and  this  lag  Increased  caudally.  Above  4 
cps  the  lower  chest  also  lagged  the  upper. 
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Brody,  A.W.  6>  A.B.  DuBois  1956  DETERMINATION  OF  TISSUE,  AIRWAY  AND  TOTAL 
RESISTANCE  IN  MAN.  . 

J.  AppI.  Physiol.  9(2);213-218 

ABSTRACT:  Tissue  resistance  has  been  directly  measured  In  a  group  of  cats  and 
found  to  vary  from  1.3  to  3.3  cm  0/1/sec.  The  average  value  of  2.55  cm  l^O/l 
sec.  amounted  to  an  average  of  28Z  of  the  total  resistance.  This  agrees  well 
with  the  figure' of  697,  for  airway  resistance  obtained  using  a  different  method. 
Neither  method  depends  on  changing  the  viscosity  or  the  density  of  the  gases 
breathed. 
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Brody,  A.W.,  A.B.  Dubois,  O.I.  Nisell,  and  J.  Engleberg.  1956  NATURAL 
FREQUENCY,  DAMPING  FACTOR,  AND  INERTANCE  OF  THE  CHEST -LUNG  SYSTEM  IN 
CATS.  Am.  J.  Physiol.  186;  142-148.  July  1956 


ABSTRACT;  A  study  of  the  local  surface  velocity  of  the  chest  and  abdomen 
as  a  function  of  the  frequency  of  sinusoidal  pressure  waves  introduced  into 
the  airways  via  the  trachea,  was  made  In  15  cats.  The  study  confirmed  and 
extended  the  observations  DuBois  et.  al.  had  previously  made  in  human  beings 
and  demonstrated  that  the  effects  seen  were  not  produced  by  any  part  of  the 
airway  above  the  trachea.  Comparison  is  made  of  this  data  with  the  averaged 
data  obtained  by  using  a  plethysmograph  to  Integrate  the  surface  responses  of 
the  cat.  The  natural  frequency  (9,6  *  0,6  cps),  damping  factor  (2.0  *  0.25), 
resistance  (Kj  13.5  *  2.3;  K2  76  *  21  cm  H20/L/ec)2,  and  elastance  (230  26cm 
H2O/L  )  were  measured  and  the  Inertance  (0.09  -f  .008  cm  H2C/L/sec  2)  was 
.calculated,  _  _ 


/ 
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Brook*,  G.  W.  &  S.  A.  Clevenaon  1960  CONSIDERATION  OF  VIBRATION 
ENVIRONMENTS  IN  SPACE  PLIGHT  SYSTEMS.  1960  Proceeding*  of  th* 
Ihatltute  of  Environmental  Science*.  81-90 
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Brown,  Roy,  H.M.  Jacklin,  S.  Zand  at  al  1948  VEHICLE  VIBRATION 
(Society  of  Automotive  Engineers) 


ABSTRACT:  The  seven  discussions  include  criticism  and  complimentary  conments 
oi>  R.N,  Janeway 's  "Vehicle  Vibrations  to  Pit  the  Passenger." 


85 


Buchmann,  E.  1961  SHIP  VIBRATION 

In  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
Meeting.  April  5.  6.  7.  1961.  Washington.  D.  C.  (Mt.  Prospect,  Ill.: 
Institute  of  Environmental  Sciences,  1961).  pp.  189-196. 


ABSTRACT:  Knowledge  of  the  vibration  characteristics  to  be  expected  of  ships 
during  any  operation  and  in  any  sea  conditions  is  necessary  for  the  designer 
of  shipboard  equipment.  The  sources  of  vibration  and  the  corresponding  vibration 
levels  are  discussed  for  two  classes  of  Navy  ships,  the  692  class  destroyer  and 
the  ESSEX  class  carrier.  (Author) 
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Buchmann,  E.  1962  CRITERIA  FOR  HUMAN  REACTION  TO  ENVIRONMENTAL 
VIBRATION  ON  NAVAL  SHIPS.  (Paper,  Annual  Meeting  of  the  Institute 
for  Environmental  Sciences,  Chicago,  Ill.,  10  April  1962) 

June  1962.  ASTIA  AD  404  834 


ABSTRACT:  A  search  of  existing  literature  on  human  reactions  to  vibrations 
was  made  to  obtain  a  guide  for  establishing  norms  for  crews  on  naval  ships. 
Such  norms  are- recommended  as  a  result  of  this  study.  Further  research 
programs  are  outlined.  This  report  defines  levels  of  motions  and  vibrations 
to  which  crew  members  are  exposed  during  surface  ship  operations.  The  levels 
of  vibration  are  also  compared  with  those  for  structural  items  and  machinery. 
No  at^mp^  is  made  to^ evaluate  all  work  in  this  field;  only  that  considered 
pertinent  to  problems  arising  from  shipboard  vibration  is  included.  (Author) 
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Buchmann,  E .  1962 

naval  ships. 

June  1962 


CRITERIA  FOR  HUMAN  RE -ACTION  TO  ENVIRONMENTAL  VIBRATION 
(David  Taylor  Model  Basin,  Washington,  D.  C.)  Rept.  1635, 
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Bugard,  P.J.  1952  MESURE  DES  SEUILS  DE  SENSATION  VIBRATOIRE  CHEZ  L 'HOMME  , 
(MEASUREMENTS  OP  VIBRATORY  SENSATION  THRESHOLDS  IN  MAN)  Journal  de 
Physio log ie  (Paris),  44(2) ; 230-231 

ABSTRACT;  Human  thresholds  of  vibrations  perception  were  measured  with  the 
aid  of  a  specially  designed  electrovibrator  producing  frequencies  from  50  to 
1,200  cycles  per  second  and  a  hyperecho  generator  of  ultrasonic  vibrations. 
Sensitivity  varied  from  one  person  to  another.  Threshold  values  changed 
according  to  body  regions  affected.  Local  anesthesia  did  '  ot  affect  vibratory 
sensation  thresholds.  Sensations  changed  from  a  tickl**  (500-900  c  p.s.)  to 
a  stinging  sensation  (9^0-1,200  c.p.s.),  which  became  quite  lntense(at  1,500 
c.p.s.)  and  persisted  after  the  stimulus  had  ceased.  At  19,600  c.p.S.  the 
threshold  sensation  was  that  of  a  velvety  feeling,  which  changed  into  a 
prickling  sensation  and  was  finally  perceived  as  intense  heat.  At  very  high 
frequencies  (936,000  c.p.s.)  perception  was  retarded  for  about  10  to  20  seconds 
and  enddd  in  a  burning  sensation. 
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Burger,  E.  J.  Jr.,  1960  THE  EFFECTS  OF  VIBRATION  ON  THE  HUMAN  ORGANISM 

(Presented  to  the  Seminar  in  Aviation  Medicine,  Harvard  School  of  Public 
Health;  Reproduced  by  the  Guggenheim  Center  for  Aviation  Health  and 
Saft-ty.)  April,  1960. 

ABSTRACT:  The  need  for  considering  vibration  as  .•?  hazard  was  illustrated  with 
vibration  spectra  of  present-day  and  future  vehicles.  The  fundamental 
physical  properties  of  a  fnechanical  .system  were  outlined.  Experimentally 
determined  effects  of  vibration  on  the  human  organisms  were  examined  under 
the  headings  of  mechanisms  of  perception,  physiological  effects,  psychological 
effects  and  organic  injury.  The  use  of  impedance  measurements  in  increasing 
human  tolerance  to  vibrations  was  noted. 
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Burgess,  J.  C.  1958  VIBRATION  ISOLATION  OF  HIGH  SPEED  TRACK  VLHICLES 

(U.S.  Air  Force  Flight  Test  Center,  Edwards  AFB ,  Calif.)  AFFTC  TR-58-19, 
April  1958.  ASTIA  AD  152  143 

Summary:  Track  tests  were  conducted  to  develop  critieria  for  the  design 
of  resilient  slip-^er  mounts  ('solators)  for  high  speed  track  vehicles.  The  fol 
lowing  criteria  are  applicable:  (1)  the  isolating  mechanism  must  be  designed 
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to  operate  under  the  action  of  downward  as  well  as  upward  reaction  forces  at 
the  slipper,  and  (2)  the  natural  frequency  of  the  Isolators  is  fixed  by  the 
track  operational  requirements  of  (a)  a  19~g  dynamic  load  factor  and  (b)  a  +0.25- 
in.  maximum  allowable  vertical  vehicle  displacement.  Cantilever  single-leaf 
springs  were  chosen  to  fulfill  the  first, of  these  criteria.  Results  indicate 
that  track  irregularities  are  a  major  cause  of  the  severe  vibration  environment 
of  the  track  vehicle.  Resilient  slipper  mounts  are  effective  in  reducing  the 
contributions  of  track  irregularities  to  the  vehicle  vibration  environment. 
Vibration  environments  at  any  location  in  the  vehicle  are  related  to  the 
natural  frequencies  and  inherent  damping  of  nearby  structural  components. 

Internal  damping  in  the  vehicle  structure  was  very  high.  Water  brake  entry 
provides  the  most  severe  load  factors  (up  to  20g.).  Other  slipper  load  factors 
were  less  than  lOg. 
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Burris-Meyer,  H.,  T.  W.  Forbes  &  W.  ,L.  Woolf  1942  EFFECT  OF,  SOUND  ON  MAN 
AND  MEANS  FOR  PRODUCING  SUCH  SOUND. 

(Stevens  Institute  of  Technology,  Hoboken,  New  Jersey)  Contract  No.  0EM3rl97 
Proj.  17.3-1,  Nov.  9,  1542.  ASTIA  ATI  27  438. 

ABSTRACT:  This  is  the  answer  to  the  question  of  what  sound  as  a  military  weapon 
can  do  to  men.  The  breadth  and  scope  of  the  investigation,  and  the  personnel 
and  equipment  available  to  it,  constitute  an  assurance  that,  except  as  hereinafter 
indicated,  the  field  is  exhausted. 

Noise  intense  enough  to  knock  a  man  out  cannot  be  produced  under  combat  conditions 
by  any  device  which  cannot  more' readily  perform  a  more  effective  military  task. 

No  non-associative  sound  can  accomplish  a  tactical  task  until  its  intensity  is 
high  enough  to  make  its  spectrum  of  secondary  Importance. 

Non-assoclatlve  sound  has  tactical  value  as  a  means  of  interfering  with  communi¬ 
cation  at  locations  not  easily  reduced  by  conventional  weapons,  and  as  a  panic 
breeder. 

Associative  sound  has  military  value  as  a  means  of  deception,  and  of  building  up 
or  deteriorating  morale. 

Meaningful  and  non-meaningful  sounds  may  be  sueful  in  selection,  training  and 
indoctrination  of  military  personnel.  (ASTIA) 
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Burton,  Ralph  1958  VIBRATION  AND  IMPACT  (Reading,  Mass.:  Addison-Wesley 
Publishing  Co.,  Inc.,  1958)  Lib.  Cong.  Card  No.  58-5055 

Contents:  _ 

Chapt.  1.  Introduction 

2.  Free  Vibration 
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3.  Vibratory  Systems  Commonly  Found  in  Machinery 

4.  Damping 

5.  Steady  Forced  Vibration 

6.  Impact 

7.  Nonlinear  Vibration 

8.  Measurement:  Instruments  and  Analogs. 

9.  Systems  with  Two  Degrees  of  Freedom 

10.  Numerical  Computation  of  Natural  Frequencies  for  Systems 
with  Many' Degrees  of  Freedom. 

11.  Waves 

12.  Vibrating  Beams  and  Related  Subjects 

13.  Analysis  of  Control  Systems 

14.  Fatigue 
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Busnel,  R.  C.,  1957  SOME  EXAMPLES  OF  ULTRASONIC  FREQUENCY  SENSITIVE  AND 

FREQUENCY  INSENSITIVE  BIOLOGICAL  REACTIONS.  In  E.  Kelly,  ed.. 
Ultrasound  In  Biology  and  Medicine  (Washington:  American  Ins^tute  of 
Biological  Sciences,  1957)  Chap.  9,  pp.  156-164. 
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Busnengo,  E.  1959  ALCUNI  EFFETTI  DELL 'ESPOSIZIONE  DELL'UCHO  AI  RUMORI  E  ALLE 
■  VIBRAZIONI  DI  MOTORI  A  TURBO - PROPULS lONE.  II.  EFFETTI  SULL 'ELETTROCARDIO- 
GRAMMA  (SOME  EFFECTS  OF  EXPOSING  MAN  TO  NOISE  AND  VIBRATION  OF  TURBOJET 
ENGINES  II.  EFFECTS  ON  THE  ELECTROCARDIOGRAM) 

Rivlsta  dl  Medlclna  Aeronautlca  e  Spazlale  (Rome),  22  (2):  73-84,  April-June,  1959 
(In  Italian,  with  English  summary) 

ABSTRACT:  Cardiovascular  reactions  Co  acoustic  and  vibratory  stimuli  (noise  and 
vibration  in  jet  prop-aircraft)  were  electrocardlographically  studied  in  twenty- 
three  normal  men  whose  work  exposed  them  to  these  stimuli  dally.  Elevated  vagal 
tonus  was  exhibited  in  both  ECG  and  examination  of  cardiac  frequency  and  rhythm. 
Cardiovascular  response  Is  related  to  the  intensity  and  duration  of  the  stimuli, 
vago- sympathetic  equilibrium,  breakdown  of  part  or  one  of  the  neuro-regulatory 
systems,  and  the  humoral  transmission  mechanism  of  sympathetic  and  vagal  stimuli. 
Based  on  ECG  recordings,  the  author  concludes  that  the  effects  of  jet  engine 
noise  and  vibration  are  of  a  physiologic  rather  than  pathologic  nature. 
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Caldwell,  W.  U. .  Jr.  1959  REVIEW  OF  SOME  PROBLEMS  OF  CREATING  A  RANDOM 

VIBRATION  ENVIRONMENT  IN  THE  LABORATORY.  In  1959  Proceedings  ci  the  Institutfe 
of  Environmental  Sciences.  Annual  Technical  Meeting.  April  22-24,  1959,  La 
Salle  Hotel,  Chicago.  Illinois  (Institute  of  Environmental  Sciences,  Mt. 
Prospect,  Ill.)  pp.  87-90 


\BSTRACT:  Random  vibration  testing  is  imperative  since  no  equivnlsrt  periodic 
wave  test  truly  simulates  random  environments.  It  is  important,  however,  to  know 
what  can  be  expected  of  a  random  vibration  test.  Know  the  problems  before  you 
3egin  and  do  not  try  to  deliver  test  results  which  are  unrealistic.  It  is  up  to 
:he  environmental  engineer  to  inform'  those  who  are  responsible  for  writing  test 
specifications  Just  tdiat  can  be  done.  (AUTHOR) 
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Campbell,  H.,  1957  ASCORBIC  ACID  LEVELS  IN  TISSUES  OF  NORMAL  AND 

NOISE  EXPOSED  ANIMALS.  (Masters  Thesis,  Pennsylvania  State  University, 
June  1957) 
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Carome,  E.F.  1950  ELECTRONIC  VIBRATION  METER 
Trans.  Amer.  Geophys.  Union,  v.  31,  pp.  529-530 


ABSTRACT:  A  completely  portable  electronic  instrument  which  appears  to 
have  wide  application  in  the  field  of  vibration  measurement  has  been  developed. 
The  circuit  is  such  that  a  meter  responds  to  the  maximum  amplitude  of  a 
transient  or  continuous  voltage  input.  The  instrument  provides  a  simple 
means  of  measuring  accelerations  in  structures. 
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Carrote  Voga,  M.  1946  [VIBRATIONS  AND  NOISES  IN  AIR  ICDICINElGac.  med.  eaoan. 
20;  284  •* - 
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Carter.  C.W.  1960  INTERNATIONAL  LIST  OF  HUMAN  FACTORS  FILMS. 
Human  Factors .  2  (2):  62-69,  May  1960 


ABSTRACT:  This  annotated  bibliography  presents  54  references  to  films  dealing 
with,  human  factors  problems  in  man-machine  design.  The  subjects  covered  include 
emergency  escape  and  survival  systems,  zero  gravity  studies,  medical,  aspects 
of  high  intensity  noise,  illumination  and  dark  adaptation,  anthropometrical 
techniques,  simulated  decompression  studies,  aircrew  fatigue  problems,  and  the 
effects  of  %ihole  body  vibration  on  human  performance.  The  references  are 
categorized  by  source  in  order  to  facilitate  procurement  of  certain  films 
desired  by  the  reader. 
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Carter,  E.T.,  E.J.  Largent,  and  W.F.  Ashe. 
TO  WHOLE  BODY  MECHANICAL  VIBRATION; 
Archives  of  Environmental  Health.  2: 


1961  SOME  RESPONSES  OF  RATS 
II.  METABOLIC  GAS  EXCHANGE. 
378-383 


A  total  of  64  rats  were  subjected  to  mechanical  sinusoidal  vibration 
ABSTRACT:  Measurements  of  respiratory  gas  exchange  were  performed  at  regular 
intervals  during  exposure  to  the  vibration  and  during  a  comparable  control 
period.  No  increase  in  gas  exchange  was  observed  at  any  frequency  for  a 
vibration  amplitude  of  .062  inch.  At  an  amplitude  of  .125  inch  a  rise  in  gas 
exchange  was  noted  at  frequencies  above  15  cps,  and  at  an  amplitude  of  .25 
Inches  a  rise  appears  above  5  cps. 
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Castellanos,  F.J.  1948  ACCION  DE  LAS  VIBRACIONES  SOBRE  EL  ORGANISMO 

(The  effect  of  vibration  on  the  organism)  Rev.  san.  aeronaut.  1:  121-124 


102 


Castor,  J.  G.  1945  AERO-MEDICAL  RESFARCH.  II.  BASIC  STUDIES  ON  VIBRATION. 

(Far  East  Air  Force,  Air  Tech.  Intelligence  Group,  Tokyo)  Report  No.  Ill, 

11  December  1945.  ASTIA  ATI  55  510. 

ABSTRACT:  An  outline  is  given  of  research  conducted  by  the  Japanese  Naval  Aero- 
Medical  Research  Division  on  the  effect  of  vibration  and  the  part  it  might  play 
in  fatigue,  visual  acuity,  and  efficiency  and  comfort  of  flying  personnel.  Re¬ 
sults  indicated  that  in  general  there  is  a  relation  between  factors  of  vibration 
and  visual  acuity.  Various  shock  absorbers  were  also  studied,  and  the  air 
cushion  was  found  to  be  best  when  inflated  to  30-50  mm  Hg  pressure.  Vibration 
begins  to  be  felt  at  about  100  cycles  per  minute  at  an  amplitude  of  0.2  to  1.3 
mm,  and  discomfort  to  vibration  begins  at  800  cycles  and  becomes  unbearable  at 
1200  cycles  per  minute.  An  attempt  was  made  to  determine  the  effects  of  vibration 
on  fatigue  and  results  were  calculated  in  terms  of  calories  expended  per  hour. 
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Catterson,  A.  D.,  G.  N.  Hoover  and  W.  P.  Ashe  1961  HUMAN  PSYCHOMOTOR 
PERFORMANCE  DURING  PROLONGED  VERTICAL  VIBRATION 
Aerospace  Medicine  32(3): 225 »  March  1961. 


ABSTRACT:  In  a  pilot  study  of  human  performance  under  vibration,  Fraser, 
Hoover,  and  Ashe  found  that  the  ability  of  subjects  to  accomplish  a  tracking 
task  while  subject,  tracking  equipment,  and  visual  display  all  vibrate  is 
affected  by  frequency,  amplitude,  and  plane  of  vibration.  To  further 
study  this  effect  of  vibration  on  performance,  volunteer  subjects  were 
exposed  to  vibration  in  the  vertical  plane  for  twenty  minutes  at  each  of 
six  selected  frequencies  from  2  cps  throtigh  IS  cps,  and  at  two  amplitudes, 

0.06  in.  and  0.12  in.  The  subjects  used  a  control  stick  to  center  a  moving 
light  on  a  square  panel  display  for  two  five-minute  periods  near  the  beginning 
and  end  of  each  twenty-minute  vibration  exposure.  Error  was  electronically 
su&sned  with  respect  to  time.  Each  subject  served  as  his  o%m  control,  and 
a  learing  curve  was  obtained  for  him  during  his  successive  experiences  with 
the  task.  Results  were  statistically  analyzed  and  revealed  changes  in 
performance  relating  to  frequency,  asiplitude,  and  tinv>  duration  of  vibration. 
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Chambers,  L.A.  1935  THE  ACTION  OP  INTENSE  SONIC  VIBRATION  ON  PEPSIN  AND  TRYPSIN 
Aoi.  JL.  PhvsiQl.  109;  19 
See  AlsoALfll.  Abstt-  9;  17974,  1935 


Chambers,  L.A.  1935  THE  ACTION  OP  INTENSE  SONIC  VIBRATION  ON  PEPSIN  AND  TRYPSIN 
Biol,  Abstr.  9;  17974, 

See  also  Am.  J.  Physiol.  109 J  19 
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Chambers,  L.A.  1935  THE  EFFECT  OP  INTENSE  SOUND  WAVES  ON  SOME  BIOLOGICALLY 
IMPORTANT  CHEMICAL  REACTIONS  Am.  J.  Med.  Set  190;  857 
See  also  Chem.  Abstr.  30;  6774,  1936 
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Chan,  G.S.  19A8  THE  EFFECTS  OF  ULTRASONIC  VIBRATIONS  ON  MAN(Naval  Research, 

Navy  Dept.  Sands  Point,  Port  Washington,  Long  Island,  N.Y.)  Contract  No. 
N6ori-151,  Task  Order  No.  1,  15  April  1948.  ATI  412.33  or  ATI  54  744 
Report  No.  151-1-15  Project  No.  20-M-lb 

ABSTRACT:  The  effects  of  ultrasonic  vibrations  on  man  wrre  investigated.  The 
literature  contains  somewhat  contradictory  reports  about  the  physiological  and 
psychological  effects  of  exposure  to  engines,  to  devices  used  to  produce  ultrasonic 
vibrations  experimentally,  and  of  participation  in  high  speed  flight.  The  effects 
upon  man  are  alleged  tO'  involve  nausea,  equibrlal  disturbances,  fatigue,  mental 
confusion,  headache,  auditory,  visual  and  motor  disturbances.  The  effects  are 
said  to  be  trans'ient.  Some  of  the  effects  of  ultrasonic  energy  when  applied 
locally  to  man  have  l^een  demonstrated.  Under  the  conditions  studied,  sonic 
components  exceed  the  ultrasonic  vibrations  in  intensity,  and  intensity  levels  , 
appear  to  be  reduced  as  engine  speed  decreases.  With  increasing  airspeed,  the 
overall  Intensity  level  of  noise  increases  and  strong  energy  component  may  appear 
at  ultrasonic  frequencies  as  well  as  in  the  audible  range 
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Chandler,  R.F.  1962  DETERMINATION  OF  EQUIVALENT  NATURAL  FREQUENCY 
INDICATED  BY  ACCELEROMETERS  MOUNTED  OVER  THE  STERNUM  DURING  HUMAN 
IMPACT  IN  THE  G  DIRECTION.  (Aeronautical  Research  Lab. ,  HoljLoraan 
AFB,  New  Mexico}  Report  No.  ARL-TDR-62-29 ,  December  1962. 
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Chauchard  P,  H.  Mazoiie  1960  > 

C.  R.  Soc.  Biol.  (Par)154:329-30 


ACTION  OF  VIBRATIONS  ON  NERVOUS 


EXCITABILITY. 
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Chilton,  Ernest  G.  1946  DYNAMIC  CHARACTERISTIC.'^ 
VIBRATION  TABLE  DATA  Journal  of  Applied  Physics 


OF  RUBBER  SUPPORTS  FROM 
17:492-5 
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Christensen,  R.J.  and  R 
OXIDASE  ACTIVITY  Pli- 
See  Also  Chem  Abstr 


-  .5Ch  1934  EFFECT  OF  HIGH  FREQUENCY  SQUND  WAVES  ON 
;Y8iol.  9:  385-386 
.  4758,  1934 


Ch'U,  C.  H.  1960  tEFFECT  OF  GENERAL  VERTICAL  VIBRATIONS  ON  CERTAIN 

FBTSIOLOGICAL  FUNCTIONS  IN  MAN.] 

Tr.  Leningrad  Sanlfraogie  Med.  In»t.  61:  159-167,  1960 
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Chu,  Wen-Hwa  and  H.N,  Abramaon  1961  APPLICATION  OF  THE  GENERALIZED 
PHASE-PLANE-DELTA  METHOD  TO  MULTI-DEGREE -OF-PREEDOM  VIBRATING  SYSTEMS. 
(Southwest  Research  Inst.,  San  Antonio,  Tex.)  Technical  rept.  no.  4, 
ASTIA  AD-261  740,  1  June  1961  . 


ABSTRACT:  The  phase-plane-delta  method  of  Jacobsen  is  extended  to  multi-degree 
of -freedom  systems  governed  by  differential  equations  of  second  order. 
Applications  to  initial  value  problems  o4s^o-degree-of-freedom  systems  are 
presented  as  demonstrations  of  the  practi<^^utllity  of  the  method.  Agreement 
with  exact  solutions  for  linear  systems  (free  and  forced  oscillations)  and  with 
approximate  solutions  for  nonlinear  systems  (free  and  forced  oscillations)  is 
excellent.  A  practical  truncation  error  analysis  is  included  as  an  appendix, 
which  shows  that  the  method  is  a  second  order  process.  (Author) 
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Clark  C.C.  1962  ,  HUMAN  CONTROL  PERFORMANCE  AND  TOLERANCE  UNDER  SEVERE 

COMPLEX  WAVEFORM  VIBRATION  WITH  A  PRELIMINARY  HISTORICAL  REVIEW  OF  FLIGHT 
SIMULATION.  (Paper,  NASA  Symposium,  St.  Louis  Missouri,  30  April 
2  May  1%2)  Mart  in- Baltimore  Engineering  Report  12406 


Clark,  C.,  B.  Cooper,  &  C.  Blechschmiot  1963  HUMAN  VIBRATION  AND  IMPACT 

ISOLATION  WITH  A  PROTOTYPE  FULL  LENGTH  AIR  BAG  RESTRAINT  SYSTEM.  (Paper, 
34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler-Hilton 
Hotel,  Los  Angeles,  Calif.,  April  28  -  May  2,  1963) 


117 


Clark,  W.  S.,  K.  0.  Lange  &  R.  R.  Coermann  1962  DEFORMATION  OF  THE  HUMAN 
BODY  DUE  TO  UNI -DIRECTIONAL  FORCED  SINUSOIDAL  VIBRATION. 

Hum.  Factors  4:255-274,  Oct.  1962 
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Clarkson,  B.  L.,  &  R.  D.  Ford  1961  EXPERIMENTAL  STUDY  OF  THE  RANDOM  VIBRA¬ 
TIONS  OF  AN  AIRCRAFT  STRUCTURE  EXCITED  BY  JET  NOISE.  (Wright  Air  Develop¬ 
ment  Division,  Wright-Patterson  AFB,  Ohio)  WADD  TR  61-70;  ASTIA  AO-258  591; 
March  1961. 

ABSTRACT:  Recordings  have  been  made  of  the  strains  induced  in  a  full  scale  rear 
fuselage  test  structure  of  the  Caravelle  air-liner  when  one  Jet  engine  is  running 
at  maximum  take-off  thrust.  The  analysis  has  been  concentrated  on  the  strains 
in  the  centers  of  panels.  Correlation  measurements  indicate  that  the  larger  panel 
strains  occur  above  500  c.  with  the  frames  acting  as  boundaries.  The  main 
resonance  peak  in  each  panel  has  been  identified  with  the  fundamental  stringer¬ 
twisting  mode  but  the  mode-shapes  for  the  two  smaller  peaks  have  not  been 
completely  determined.  An  attempt  has  been  made  to  calculate  the  panel  resonant 
freouencles  theoretically.  (AUTHOR) 


Clemedson,  C.  J.  1962  MEDICOBIOLOGICAL  EFFECTS  OF  ICCHANICAL  VIBRATIONS 
AMD  RADIATION.  I.  VIBRATIONS. 

In  Svensk.  Lakartidn  59:866-884,  March  22,  1962  (Sw) 
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Clevenson,  Sherman  A.  and  George  H.  Brooks  April  1960  CONSIDERATIONS  OF 
VIBRATION  ENVIRONMENTS  IN  SPACE  FLIGHT  SYSTEMS. 

1960  Proceedings  of  the  Institute  of  Environmental  Sciences.  81-89. 

ABSTRACT:  This  paper  briefly  discusses  several  factors  which  govern 
vibration  environments  in  space  flight  systems  such  as  structural  properties 
and  the  vibratory  components  of  loads  resulting  from  engine  thrust,  separation 
shocks,  and  acoustic  noise.  Some  data  on  vibration  levels  measured  during 
past  flights  are  given  and  the  results  of  a  trend  study  of  possible  vibration 
levels  of  future  space  payloads  are  shown.  Some  vibration  and  spin-balacing 
test  setups  for  projects  SHOTPUT,  ECHO,  and  MERCURY  are  shown.  Samples  of 
measured  data  on  the  internal  and  external  noise  levels  of  a  space  capsule 
during  static  firing  are  given  together  with  a  flight  time  history  of 
internal  noise  levels  from  launch  to  reentry.  The  paper  also  presents  a 
discussion  of  type  approval  and  flight  acceptance  tests  and  shows  sample 
specifications  aimed  at  improving  the  reliability  of  space  payloads. 
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Clevenson,  S.  A.,  D.  A.  Hilton,  &  W.  T.  Lauten  1961  VIBRATION  AND  NOISE 

ENVIRONMENTAL  STUDIES  FOR  PROJECT  MERCURY.  In  1961  Proceedinas  of  thP 

Institute  of  Environmental  Sciences  National  Meeting.  April  5°  6.  7.  1961 

~-^^”Stonj 0-  C.  (Mt.  Prospect,  Ill.; Institute  of  Environmental  Sciences, 
P.  0.  Box  191)  pp.  541-546  ociences, 


SUMMARY:  Several  of  the  vibration  and  noise  studies  conducted  for  the  Mercury 


capsule  and  its  components  are  described.  Particular  attention  is  given  to  the 
experimental  techniques  used  and  the  main  results  obtained. 

Laboratory  vibration  data  for  a  full“scale  capsule  both  on  a  large  vibration 
exciter  and  in  the  presence  of  a  noise  field  are  presented  along  with  vibration 
measurements  obtained  during  the  flight  readiness  firing  at  Cape  Canaveral  and 
during  a  portion  of  an  actual  flight. 

Acoustic  measurements  are  presented  of  internal  and  external  noise  environments 
during  the  launch  and  free-f light  conditions  of  the  capsule.  Particular  attention 
is  given  to  a  discussion  of  a  unique  series  of  noise  environmental  tests  of  a  full 
scale  manned  capsule.  These  environmental  tests  were  accomplished  by  utilizing 
the  exhaust  of  a  large  blowdown-type  wind  tunnel  as  the  noise  source  to  similate 
the  rocket  motor  noise  at  liftoff  and  the  aerodynamic  noise  during  the  exit  flight 
phase.  Other  topics  dealt  with  briefly  are  capsule  noise  transmission  characteris 

tics,  surface  shingle  sonic  fatigue  tests,  and  exploratory  communication  studies 
in  the  presence  of  intense  noise.  (AUTHOR) 
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Coermann,  Rolf  N.^  D‘.  EFFECT  OF  VIBRATION  AND  NOISE  ON  THE  HUMAN  ORGANISM. 
(Die  Wirkung  von  Erschuetterungen  and  Laerm..auf  den  Menschlichen 
Organismus) 

(Royal  Aircraft  Establishment,  Farnborough,  Hants)  ASTIA  ATI  55  OAl; 
ASTIA  ATI  55  001.  I 


ABSTRACT:  The  effects  of 
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Coerman,  R.  R.  n.d.  THE 
ORGANISM  (Dept,  of  C( 
No.  349,  PB  24679T 


ABSTRACT:  In  the  face  of 
tive  to  eliminate  as  far 
their  efficiency.  Mechani] 
factors.  Not  only  are  the 
also  produce  a  marked  physji 
deleterious  effect  of  hear 
also  is  impaired  as  a  resu 
matter  of  prime  importance 
against  these  influences 


EFFECT  OF  VIBRATION  AND  NOISE  ON  THE  HUMAN 
oLmerce,  Washington,  D.  C.)  WADC  Translation 


high  demands  today  made  on  aircrews  it  is  impera- 
as  possible  all  influences  which  may  prejudice 
cal  vibration  and  noise  represent  such  injurious 
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Cocraann,  R.  1931  DIE  BHPEINDLICH  KEIT  DBS  MEMSCHBN  GEGBN  ERSCHUTTERifflGEN 
(BmCT  OF  VIBRATIWS  OH  THE  HUMMT  SYSTEM)  Zelttchrlft  do  Veretn  deuMcher 
Inacnleura  1526,  19  Dec.  1931. 
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Coenunn,  R.  1937  EQUIPMENT  USED  TO  DETERMINE  EFFECT  OF  SOUND  AND 

OSCILLATIONS  ON  THE  HUMAN  BODY.  (Untersuchungen  ueber  die  Elnwlrkung 
von  Schell  und  Erschuetterungen  euf  den  menachllchen  Organismui) 

ASTIA  All-27030,  November  10,  1937. 

ABSTRACT:  Detailed  description  is  given  of  experimental  equipment  used  to 
determine  the  effect  of  sound  and  oscillations  upon  the  human  body.  It 
was  to  be  determined  with  the  aid  of  systematic  experiments  the  manner 
in  which  oscillations  act  upon  the  human  body,  as  well  as  the  functions 
chiefly  affected  the  most  harmful  frequencies,  the  physical  .magnitude  upon 
which  this  effect  depends,  and  the  maxima  permissible  for  practical  appli¬ 
cation.  The  apparatus  required  to  furnish  the  answers  to  the  problems  is 
required  to  transmit  mechanical  oscillations  of  30  to  1000  cps  and  ampli¬ 
tudes  op  to  2  mm  t>  the  human  body.  The  design  of  oscillographs,  shock- 
meters,  etc.,  and  their  siode  of  application  is  explained. 


Coermann,  R.  1938  UNTERSUCHUNGEN  UBER  DIE  EINWIRKUNG  VOL  SCHWINGUNGSN 

AUF  DEN  MBNSCHLICHEN  ORGANISMUS  (Investigations  Regarding  the  Effects  of 
Vibration  on  the  Human  Organism)  Jahrb.  Deutch.  Luftfahrtforschung. 

3:  111-142.  VADC  Translation  No.  349 

See  also:  Luft fahrtmediain.  4:  73-117,  1940 
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Coermann,  R.  1938  ^EFFECT  OF  MECHANICAL  VIBRATIONS.] 
Luftfahrtmed.  2:295. 
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Coermann,  R.  1939  LAERM  EINWIRKUNG  IM  FLUGZEUG 

>^''*^»che  Versuchanstalt  fuer  Luftfahrt  B.  V.,  Forschungsbericht  Nr 
1102.  September  12,  1939.  - 


Coermnn,  R.  1939  DIE  WIRKUNG  VON  ERSCHUTTERUNG  UND  LARM  AUF  DER 

MENSCHUCHE  ORGANISMUS.  (THE  EFFECTS  OF  VIBRATION  AND  NOISE  ON  THE 
HUMAN  ORGANISM.)  R.A.E.  Library  Tranalation  No.  121 
Froti  Ringbuch  der  Luftfahrttechnlk.  Part  VPl,  GDC.  10/7686,  1946. 
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Coermann,  R.  1939  INVESTIGATIONS  ON  THE  EFFECT  OF  VIBRATION  ON  THE  HUMAN  ORGANISH 
Ind.  Psycho tech  16;  169-206 
See  also  Psychol.  Abstr.  14;  1286  (1940) 
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Coermann,  R.  1940  UNTERSUCHUNGEN  UBER  DIE  EINWIRKUNG  VON  SCHWING'JNGEN  AUF 
DEN  MENSCHLICHEN  ORGANISMUS  (Investigation  of  the  Effects  of  Vibration 
Upon  the  Human  Organism) 

Luftfahrtmedizin  4:73-117. 

Also  available  as  R.A.E.  Library  Translation  No.  217  (1947).  ASTIA 
AO  266  614. 
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Coermann,  R.  1940  INVESTIGATIONS  ON  THE  EFFECT  OF  VIBRATION  ON  THE  HlrtlAN 
ORGANISM.  Psychol.  Abstr.  14:1286 
See  also  Indust r .  Ps ychotech .  16:169-206 


ABSTRACT:  A  study  of  the  effects  of  mechanical  vibrations  ranging  from  15  to 
1000  cycles.  Various  physiological  and  psychological  tests  were  applied  before 
and  after  a  2-hour  exposure  to  the  vibrations,  and  the  frequency  of  maximal 
influence  was  determined.  Visual  acuity  was  the  only  sensory  function  to  be 
disturbed.  The  more  "mental"  functions  were  especially  affected  by  small  ampli¬ 
tudes  of  vibration.  An  interference  with  the  patellar  reflex  is  the  most  strik¬ 
ing  of  the  physiological  effects.  Vibrations  above  140  cycles  are  not  mechani¬ 
cally  transmitted  to  the  head,  provided  the  amplitude  is  not  too  great.  For 
every  subject  there  are  resonance  frequencies  at  which  the  visual  disturbance 
is  especially  great. 
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Coermann,  R.  1946  EFFECTS  OF  VIBRATIONS  AND  NOISE  ON  HUMAN  ORGANISM. 
(Lib.  Trans.  No.  121,  RAF,)  (Dept,  of  Commerce,  PB  24679-T^ 
ASTIA  ATI  55  001.  ' 


ABSTRACT:  From  the  results  obtained,  the  sort  and  degree  of  effect  to  be  ex 
pected  as  a  result  of  noise  and  vibration,  are  clearly  established.  It  is 


shown  that  a  main  effect  lies  in  the  province  of  nervous  physiology.  Mainly 
vibrations  of  small  amplitude  in  particular  have  been  shown  to  be  detrimental 
to  the  vitality  and  ability  to  concentrate.  The  purely  mechanical  effect  of 
vibration  on  the  eyesight  has  been  explained  and  necessity  of  a  vibration  free 
place  for  the  observer  pointed  out.  The  appearance  of  deafness  as  a  result 
of  aircraft  noise  is  regarded  as  possible,  but  it  has  been  shown  that  the 
psychological  and  physiological,  effects  of  noise  are  nuch  more  important. 
Effective  protection  for  flying  personnel  against  noise  and  vibration  is  therefore 
demanded. 
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Coennann,  R.,  1959  THE  RESPONSE  OF  THE  HUMAN  BODY  TO  LOW  FREQUENCY 

VIBRATIONS.  (  Paper,  presented  at  the  Society  of  Experimental  Stress 
Analysis  Annual  Meeting,  October  21,  22,  23,  Detroit,  Michigan) 
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Coermann,  R.R.,  G.H.  Ziegenruecker ,  A.L.  Wittwer  &  H.E.  von  Gierke  1959 
THE  PASSIVE  DYNAMIC  MECHANICAL  PROPERTIES  OF  THE  HUMAN  THORAX -ABDOMEN 
SYSTEM  AND  OF  THE  WHOLE  BODY  SYSTEM.  (Paper,  Meeting  of  Aero  Medical 
Association,  Statler  Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  The  vibration  dynamics  of  the  thorax-abdomen  system  and  of  the 
%«hole  body  system  have  been  studied  more  extensively  with  sinusoidal  vibra¬ 
tion  excitation.  The  new  results  to  be  reported  are  combined  with  previous¬ 
ly  published  data  and  observations  on  the  dynamics  of  the  system  under 
various  types  of  load:  whole  body  vibration,  transient  acceleration,  blast 
exposure,  respirator  excitation  and  rapid  decompression.  An  attempt  is 
made  to  give  a  generalized,  unified  model  of  the  mechanical  system  with 
approximate  values  for  its  constants,’  so  that  it  can  be  used  ro  calculate 
the  dynamic  mechanical  response  to  different  loadings.  This  model  should  . 
serve  as  a  guide  in  future  exper  imentation,  in  the  planning  and  interpre¬ 
tation,  of  physical  measurements,  in  the  interpretation  of  physical  measure¬ 
ments,  in  the  interpretation  of  the  various  types  of  dazaages  and  in  develop- 
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Coermann,  R.  1959  MECHANICAL  IMPEDANCE  OF  THE  HUMAN  BODY  IN  THE  SITTING 
AND  STANDING  POSITION  AND  ITS  SIGNIFICANCE  FOR  THE  SUBJECTIVE  TOLERANCE  TO 

VIBRATIONS.  (  Paper,  presented  at  the  3rd  Annual  Meet of  the _ 

Biophysical  Society,  Pittsburgh,  Pa.,  February  1959) 
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Coermann,  R.  A.,  G.  H.  Zleguerecker ,  A.  L.  Wittwer,  &  H.  E.  von  Gierke  196Q 
THE  PASSIVE  DYNAMIC  MECHANICAL  PROPERTIES  OF  THE  HUMAN  THORAX  -  ABDOMEN 
SYSTEM  AND  OF  THE  WHOLE  BODY  SYSTEM.  Aerospace  Medicine  31 (6): 443 -455, 
June  1960 

ABSTRACT:  The  physical  and  physiological  effects  of  vibrations  and  impulsive 

forces  applied  to  the  body  depend  on  the  dynamic  mechanical  properties  of  the 
body.  In  order  to  obtain  quantitative  insight  into  the  parameters  of  the 
mechanical  body  system,  mechanical  impedance  measurements  on  sitting  subjects 
were  performed;  the  results  of  these  measurements,  which  exhibit  resonance 
maxima  for  the  impedance  at  5  and  11  cps.,  are  presented  with  respect  to  the 
effective  parameters  of  the  circuit  and  the  forces  and  energy  transferred  to 
the  body. 

Since  vibration  dnd  impact  injuries  as  well  as  subjective  tolerances  indicate 
that  the  thorax-abdomen  subsystem  of  the  body  is  very  sensitive  when  excited 
by  mechanical  forces,  a  detailed  study  of  this  system  on  subjects  in  the 
supine  position  was  made.  Abdominal  wall  displacements,  oscillating  changes 
in  chest  circumference  and  periodic  air  flow  through  the  mouth  were  measured 
for  periodic,  longitudinal  vibration  excitation.  The  resonance  of  all  these 
res4)Pns0  j&urves  is  between  3  and  4  cps 

A  generalized  unified  model  of  the  total  thorax-abdomen  system  is  derived  with 
approximate  values  for  its  constants.  This  model  can  be  used  to  calculate  the 
dynamic  mechanical  response  to  different  types  force  application:  whole  body 
vibration,  respirator  excitation  and  slow  rising  blast  waves  and  decompression. 
Steady  state  as  well  as  impulsive  loadings  can  be  studied  on  the  circuit.  This 
model  may  be  used  as  a  guide  in  future  experimentation,  in  the  interpretation 
of  physical  measurements  and  various  types  of  damage  and  in  developing  and 
understanding  protective  measures. 


Coermann,  R:R.  1961  MECHANICAL  IMPEDANCE  OF  THE  HUMAN  BODY  IN  SITTING 
AND  STANDING  POSITION  AT  LOW  FREQUENCIES.  (  Aerospace  Medical  Lab., 
Wright-Patterson  AFB,  Ohio)  ASD  TR  61-492,  September  1961 


ABSTRACT:  The  theory  of  mechanical  impedance  of  systems  with  one  or  more 
degrees  of  freedom  is  applied  to  the  human  body.  A  method  of  measuring 

mechanical  Impedance  and  determining  parameters  of  the  vibrating  systenr  is - 

developed.  Impedance  curves  for  longitudinal  vibrations  of  a  sitting  and 
standing  subject  are  established  for  the  frequency  range  of  1-20  cps.  The 
Influence  of  varied  posture  and  restraining  systems  is  investigated.  Dynamic 
movemehts^dr  t)ody  partd  are  measured  directly  or  Indirec  tly  ,  and  compared  witlt 
the  impedance  curves.  The  responsible  elements  in  the  body  for  the  apparent 
resonances  are  identified.  Correlations  between  the  impedance  function  of  the 
body  and  the  subjective  tolerance  curve  to  vibration  are  found  and  the  reasons 
for  the  tolerance  limits  are  elucidated.  The  variability  of  subjective 
tolerance  due  to  varying  posture,  restraining  systems,  cushions,  duration  of 
exposure  and  vibrctlons  are  discussed,  and  conclusions  for  the  development  of 
protective  devices  are  drawn.  The  correlation  between  the  steady  state 
response  of  the  human  body  system  and  the  effects  of  Impact  are  discussed. 
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Co«raann.  R.  R.  1962  THE  MECHANICAL  IMPEDANCE  OF  THE  HUMAN  BODY  IN  SITTINC 
AND  STANDING  POSITION  AT  LON  FREQUENCIES. 

Hua.  F«ctor»  4:227-253,  Oct.  1962 


Cocraann,  R.  R. ,  E.  B.  Magid  &  E.  0.  L«og«  1962  HUMAN  PERFORMANCE  UNDER 
VIBRATIONAL  STRESS. 

Hum.  Factors  4:315-324,  Oct.  1962 


Coeraann,  R  1962  COMPARISON  OF  THE  DYNAMIC  CHARACTERISTICS  OP  DUMMIES, 

ANIMALS  AND  MAN 

(In:  Impact  Acceleration  Stress;  Proceedings  of  a  Symposium  With  a  Comprehensive 

Chronological  Bibliography.  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No,  977,  pp.  173-184) 

ABSTRACT:  The  effect  of  extrinsic  transient  forces  on  the  living  organism  is 
greatly  dependent  upon  the  relative  displacement  of  tissues  and  organ  complexes 
caused  by  the  accelerative  forces  within  the  body.  The  magnitudes  of  these 
displacements  are  not  only  a  function  of  the  magnitude  and  time  characteristics 
of  the  applied  force,  but  also  a  function  of  the  dynamic  characteristics  of  the 
system  being  excited.  In  the  investigation  of  the  effects  of  impact  on  man, 
comparative  experiments  using  dummies  and  animals  have  necessitated  the  considera¬ 
tion  of  their  dyanmic  characteristics  relative  to  those  of  man.  The  frequency 
spectrum  of  such  a  characteristic  can  be  determined  by  excitation  with  steady 
state  sinusoidal  forces  utilizing  the  concept  of  "steady  state"  mechanical 
impedance.  However,  since  such  systems  do  not  have  linear  parameters  throughout 
the  range  of  acceleration  occurring  during  impact,  it  is  necessary  to  determine 
also  the  "transient"  impedance  by  definite  abrupt  decelerations. 

"Steady  state"  impedances  were  determinen  for  men,  bears,  m  onkeys  and 
iummiea  in  the  frequency  range  1  to  20  cps.  at  low  accelerations.  Each  showed 
different  resonant  frequencies  and  damping  factors.  Resonances  of  inner  organs 
and  portions  of  the  skeleton  were  measured  by  other  methods  on  men  and  dogs. 

A  device  to  produce  definite  deceleration  patterns  with  variable  magnitude  and 
duration  was  developed.  A  program  to  determine  the  "transient"  impedances  of 
men.  bears,  monkeys  and  dummies  was  initiated  and  preliminary  results  are  shown. 
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Cohen,  A.  A.  1961  DEVELOPMENT  OF  SrMULTAl,*E0US  SHOCK  AND  VIBRATION  ISOLATION 
In  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
Meeting.  April  5,  6,  7.  1961,  Washington.  D.  C.  pp .  663-666 

ABSTRACT:  A  stiff  or  high  resonant  frequency  Isolator  may  be  satisfactory  for 
shock  but  unsatisfactory  for  vibration  isolation.  There  is  an  obvious  need  foi 
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«n  isolator  that  will  protect  cquipnent  against  shock  as  well  as  vibration. 

A  Biaterial  with  a  non-linear  spring  constant  and  one  that  could  utilize  the 
total  height  allowed  an  isolator  could  have  the  capacity  to  absorb  energy  due 
to  shock  and  also  isolate  vibrations.  A  study  was  made  of  several  materials 
which  might  meet  these  requirements,  and  flexible  plastic  foam  was  selected  as 
a  possibility. 
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Cohen,  L.  H.  AS.  B.  Lindley  ■  1938  STUDIES  IN  VIBRATORY  SENSITIVITY, 

Amer.  J.  Psychol.  51:44-62.  Jan.  1938. 
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Cole,  E.  B.  1950  THE  THEORY  OF  VIBRATIONS  FOR  ENGINEERS  2nd  Ed. 
(London:  Crosby  Lockwood,  1950) 
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Constant,  H.  1932  AIRCRAFT  VIBRATION, 
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Cooper,  B.,  K.  McCluskey,  A  C.  Clark  1963  PERFORMANCE  DURING  LAUNCH  VEHICLE 
VIBRATIONS.  (Martin  Company,  Baltimore,  Md.)  Life  Sciences  Technical  Film 
Rept .  No .  3 ,  Aug .  1963 
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Cope,  F.  W.  A  B.  D.  Polls  1957  CHANGE  IN  PLASMA  TRANSAMINASE  ACTIVITY 
OF  RHESUS  MONKEYS  AFTER  EXPOSURE  TO  VIBRATION,  ACCELERATION,  HEAT, 

OR  HYPOXIA.  (Naval  Air  Development  Center,  Johnsville,  Pa.) 

_ Rept.  No.  NADC-MA-5718.  ASTIA  AD  209  173. _ 

ABSTRACT:  Significant  increases  in  plasma  glutamic-oxalacetic  transaminase 
levels  were  observed  in  monkeys  exposed  to  vibration,  acceleration,  heat, 
hypoxia,  or  noise  and  confinement  stress.  In  all  but  1  of  17  animals, 
no  specific  tissue  damage  was  evident.  The  increase  in  plasma  transaminase 
is  interpreted  as  a  non-specific  stress  effect.  The  data  suggest  that 
caution  should  be  exercised  in  basing  clinical  judgments  on  serxim 
transaminase  levels. 

(Author) 
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Cop*,  F.  H..  &  B.  D.  Polls  1957  SIMS  EFFECTS  OF  PROLONGED  LOW  FREQUENCY 

VIBRATION  ON  THE  MOLECULAR  AND  CELLULAR  COMPOSITION  OF  BLOOD.  (Naval  Air 
Development  Ctr.,  Jchnsvllle,  Pa.)  NADC-MA-5715;  6  Nov.  1957 

ASTIA  AD  209  172. 

See  also;  J.  Aviation  Med.  30:90-96,  1959. 


ABSTRACT:  Rhesus  monkeys  were  exposed  to  vertical  sinusoidal  vibration  of  ampli¬ 
tude  0.1  inch  and  frequency  20  cps  for  3  hours  a  day  for  8-12  successive  days. 
The  Bionkeys  were  strapped,  in  a  sitting  position,  on  a  vertically  vibrating  table 
top.  Control  monkeys  were  placed  nearby.  The  vibrated  monkeys  showed  no 
grossly  visible  abnormalities.  On  the  first  day  of  vibration,  the  neutrophile 
counts  and  plasma  transaminase  levels  rose  abruptly,  and  then  gradually  decreased 
as  the  vibration  was  repeated  on  successive  days.  These  changes  were  interpreted 
as  nonspecific  changes  such  as  may  be  characteristic  of  the  General-Adaptation- 
Syndrome  and  do  not  necessarily  indicate  any  specific  tissue  damage  such  as  myo¬ 
cardial  infarction  of  the  monkey.  Similar  changes  of  lesser  magnitude  were  pro¬ 
duced  by  merel5^4)andling  the  monkeys.  Plasma  glucose  and  ascorbic  acid  levels 
and  eosinophile  counts  which  are  known  to  change  with  stress,  were  maximally 
depressed  by  the  mild  stress  of  handling  the  animals.  No  additional  effect  on 


these  determinations  could  be  ascribed  to  vibration, 
monkeys  suggest  that  a  rise  in  transaminase  activity 
response  to  a  stressful  state.  (AUTHOR) 


The  data  obtained  with 
merely  reflects  a  general 
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Cope,  F.W.  1958  ELASTIC  CHARACTERISTICS  OP  ISOLATED  SEGMENTS  OF  HUMAN 

AORTAS  UNDER  DYNAMIC  CONDITIONS.  (Naval  Air  Development  Ctr.,  Johnsville, 
Pa.)  NADC-MA-5809,  13  Aug.  1958.  ASTIA  AD-2Q9  084. 

See  also  J.  Applied  Phvs iol .  14(l):55-59,  Jan.  1959 

SUMMARY:  When' isolated  segments  of  human  descending  thoracic  aorta  were  caused 
to  change  their  volume  rapidly  and  continuously  in  sinusoidal  fashion  with 
pulse  pressures  and  pulse  rates  maintained  in  the  physiological  range,  the 
resulting  pressure-volume  curves  showed  slight  but  consistent  increases  in  stiff 
ness,  compared  to  pressure-volume  curves  obtained  on  the  same  specimens  vdien 
inflated  stepwise.  There  was  introduced  into  the  pressure  measuring  system  a 
time  lag  of  sufficient  magnitude  to  eliminate  the  hysteresis  loop.  The  extent 
of  hysteresis  in  the  aorta  was  not  determined  because  time  lags  in  the  aorta 
could  not  be  distinguished  from  time  lags  in  the  measuring  equipment . (Author) 
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Cope,  F.  W.  1958  EFFECTS  OF  AGEING,  DRUGS,  EXERCISE  AND  OTHER  STRESSES 
ON  THE  ELASTIC  CHAR/.CTERISTICS  OF  THE  INTACT  LIVING  HUMAN  AORTA. 

(Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA'*5815, 

19  Nov.  1958. 

SUMMARY:  A  method  was  developed  by  which  aortic  distensibility  character¬ 
istics  can  be  computed  in  the  intact  living  human,  if  systolic  and  diastolic 


1,940  - 


arterial  pressures,  heert  rate  and  cardiac  output  are  known.  In  this  way 
the  aortic  characteristics  of  a  large  series  of  normal  men  of  different 
ages  were  computed'.  Comparing  these  results  with  measurements  on  excised 
aortas,  a  more  pronounced  trend  toward  increasing  aortic  stiffness  with 
increasing  age  is  evident  in  living  than  in  dead  aortas.  Horepinepherine 
and  exercise  apparently  cause  the  living  aortas  to  constrict  but  to  become 
more  distensible.  The  same  change  occurs  after  30  min.  of  high  spinal 
anesthesia.  The  ganglionic  blocking  agents  hemamethonium  pentamethonium, 
and  tetraethylasmonium  usually  cause  the  livihg  aorta  to  become  stiffer, 
presumably  due  to  dilation.  The  aortas  of  patients  with  pulmonary  disease 
usually  react  in  different  fashion  to  exercise  or  tetraethylamnonium.  The 
increased  aortic  distensibility  that  occurs  with  the  hypertension  induced 
by  norepinepherine  or  exercise  acts  as  a  compensatory  mechanism  by 
decreasing  systolic  pressure  (Author' 
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Cope,  F.W.  1959  PROBLEMS  IN  HUMAN  VIBRATION  ENGINEERING. 

(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC>MA  5902, 

6  March  1959.  ASTIA  AD  216  507. 

See  also  Ergonomics  3(1):35,  Jan.  1960. 

ABSTRACT:  Vibration  is  considered  to  Include  the  oscillatory  motion  of  travel¬ 
ing  vehicles.  The  predominent  linear  sinusoidal  component  of  this  motion  is 
usually  in  the  vertical  direction  and  of  0-50  cps  in  frequency.  A  human  or 
animal,  subjected  to  vibration,  may  exhibit  a  variety  of  symptoms  and  anatomi¬ 
cal  damage.  These  effects  may  be  diminished  by  shielding  the  operator  from  the 
vibration  of  the  vehicle  by  means  of  an  elastic  device.  A  variety  of  suitable 
devices  are  available.  However,  excessive  shielding  is  undesirable  in  that  it 
will  increase  the  relative  motion  of  the  operator  with  respect  to  the  vehicle 
which  may  be  expected  to  cause  performance  decrements.  (Author) 
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Cope,  F.W.,  and  D.  Polls.  1959 

TRANSAMINASE  ACTIVITY  IN  MONKEYS 
J.  Aviation  Med.  30(2):90-96. 


INCREASED  PJ.A$MA  GLUTAMIC -OXALACETIC 
DUE  TO  NONSPECIFIC  STRESS  EFFECT. 


ABSTRACT:  Significant  increases  in  plasma  glutamic-oxalacitic  transaminase 
levels  in  monkeys  have  been  found  after  exposure  to  vibration,  acceleration 
heat,  and  noise  and  confinement  stress.  In  all  but  one  of  fourteen  animals’ 
no  specific  tissue  damage  was  evident.  Repeated  exposure  of  the  same  monkey 
to  the  same  intensity  of  vibration  stress  produced  progressively  smaller  mean 
increases  in  the  plasma  transaminase  levels.  The  data  suggest  that  an  increase 
in  plasma  transaminase  activity  can  occur  as  a  nonspecific  stress  effect.  It 
follows  that  caution  should  be  exercised  in  basing  clinical  judgeaentt  on 
serum  transaminase  levels. 
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Cop*.  F.W.  1959  ELASTIC  CHARACTERISTICS  OF  ISOLATED  SEGMENTS  OF 

HUMAN  AORTAS  UNDER  DYNAMIC  CONDITIONS, 
jl-  Applied  Fhvstol.  14(l):55-59.  Jen.  1959 

See  also  (Navel  Air  Development  Ctr..  Johnsvlllc,  Pa.)  NADC-MA-5809. 
13  Aug.  1959.  ASTIA  AD  209  084. 


SUMMARY:  When  iaolated  segments  of  human  descending  thoracic  aorta  were 
caused  to  change  their  volume  rapidly  and  continuously  in  sinusoidal  fashion 
with  pulse  pressures  and  pulse  rates  maintained  in  the  physiological  range, 
the  resulting  pres sure -volume  curves  showed  slight  but  consistent  increases 
in  stiffness,  copipared  to  pressure-volum  curves  obtained  on  the  same  speci- 
Bwns  when  inflated  stepwise'.  There  was  introduced  into  the  pressure  measuring 
system  a  time  lag  of  sufficient  magnitude  to  eliminate  the  hysteresis  loop. 

The  extent  of  hysteresis  in  the  aorta  %na  not  determined  because  time  lags  in' 
th*  aorta  could  not  b«  distinguished  from  tite  lags  in  the  measurement  equip¬ 
ment  .  (Author) 
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Cope,  F.H.  &  B.D.  Polis  1959  SOME  EFFECTS  OF  PROLONGED  LOW  FREQUENCY 
VIBRATION  ON  THE  MOLECULAR  AND  CELLULAR  COMPOSITION  OF  BLOOD, 
i*  Aviation  Med .  30:90-96 

See  also  U.S.  Naval  Air  Development  Center  Rept.  No.  MADC-MA-5715, 

Nov.  6,  1957. 


ABSTRACT:  Rhesus  monkeys  were  exposed  to  vertical  sinusoidal  vibration  of 
amplitude  0.1  inch  and  frequency  20  cps  for  3  hours  a  day  for  8-12  successive 
days.  The  monkeys  were  strapped  in  a  sitting  position  on  a  vertically  vibrating 
table  cop.  Control  monkeys  were  placed  nearby.  The  vibrated  monkeys  showed  no 
grossly  visible  abnormalities.  On  Che  first  day  of  vibration,  the  neutrophile' 
counts  and  plasma  transaminase  levels  rose  abruptly,  and  then  gradually  decreas¬ 
ed  as  the  vibration  was  repeated  on  successive  days.  These  changes  were  inter¬ 
preted  as  nonspecific  changes  such  as  may  be  characteristic  of  the  General- 
Adaptation-Syndrome  and  do  not  necessarily  indicate  any  specific  tissue  damage 
such  as  myocardial  infarction  of  the  monkey.  Similar  changes  of  lesser  magni¬ 
tude  were  produced  by  merely  handling  Che  monkeys.  Plasma  glucose  and  ascorbic 
acid  levels  and  eosinnphile  counts,  which  are  know  to  change  with  stress,  were 
maximally  depressed  by  the  mild  stress  of  handling  the  animals.  Mo  additional 
effect  on  these  determinations  could  be  ascribed  to  vibration.  The  data  obtaindd 


with  monkeys  suggest  that  rise  in  transaminase  activity  merely 
a  general  response  to  a  stressful  state.  ^  ^  «ti*ct* 


Cope,  F.  W.  1959  PROBLEMS  IN  HUMAN  VIBRATION  ENGINEERING 

(Aviation  Medical  Acceleration  Lah.,  Naval  Air  Development  Center 
Johns Vi lie.  Pa.)  * 

BuMed  Proj.  mo.  NM  18  01  12,4,  rept.  no.  2;  (TED  ADC  AE  1409); 
Rept.  no.  NADC-MA-5903  6  March  1959  ASTIA  AD  216  507 


ABSTRACT;  Vibration  is  considered  to  include  the  oscillatory  motion  of 
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traveling  vehicles.  The  perdonlnent  linear  sinusoidal  eonponent  o£  this 
•otion  is  usually  in  the  vertical  direction  and  of  0-50  cps  in  frequency 
A  humtn  or  animal,  subjected  to  vibration,  nay  exhibit  a  variety  of 
symptoms  and  anatomical  damage.  These  effects  may  be  diminished  by 
shielding  the  operator  from  the  vibration  of  the  vehicle  by  Mans  of  an 
elastic  device.  A  variety  of  suitable  devices  are  available.  However, 
excessive  shielding  is  undesirable  in  that  it  will  increase  the  relative 
motion  of  the  operator  with  respect  to  the  vehicle  which  may  be  expected 
to  cause  performance  decreMnta.  (Author) 


Cope,  F.U.  1960  PROBLEMS  XH  HUMAN  VIBRATION  ENGINEERING. 

Ergonomics  3(1): 35,  Jan.  1960 

See  also  (Naval  Air  DevelopMnt  Ctt.,  Johnsville,  Pa.)  MADC-MA-5902, 
6  March  1959.  ASTU  AD-216  507. 


ABSTRACT:  Vibration  is  considered  to  include  the  oscillatory  motion  of 
traveling  vehicles.  The  predominent  linear  sinusoidal  component  of  this  motion 
is  usually  in  the  vertical  direction  and  of  0-50  cps  in  frequency.  A  human  or 
animal,  subjected  to  vibration,  may  exhibit  a  variety  of  symptoms  and  anatomical 
damage.  These  effects  may  be  diminished  by  shielding  the  operator  from  the 
vibration  of  the  vehicle  by  means  of  on  elastic  device.  A  variety  of  suitable 
devices  are  available.  However,  excessive  shielding  is  undesirable  in  that  it 
will  increase  the  relative  motion  of  the  operator  with  respect  to  the  vehicle 
which  may  be  expected  to  cause  performance  decrements.  (Author) 
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Corso,  J.  P.  1952  EFFECT  OF  NOISE  ON  MJMAN  BEHAVIOR, 

(Hright-Patterson  AFB,  Ohio)  UADC  Tech.  Rept.  53-81,  Dec.  1952. 

ASTIA  AD  18259 

ABSTRACT:  The  present  report  is  a  comprehensive  summary  of  a  program  of 
research  undertaken  in  the  Dept,  of  Psychology  of  the  Penn.  State  College 
from  24  March  1949  to  31  October  1952  on  the  effects  of  high  intensity  noise 
on  huMn  behavior.  In  all,  six  major  studies  were  conducted  and  are  reviewed, 
with  the  following  information  provided  for  each  study;  abstract,  purpose, 
procedure,  results  and  conclusions,  and  sunmary  stateMnt.  In  general,  the 
results  of  this  series  of  studies  show  that  noise  has  no  Mrked  effect  on 
sMiical  perfoTMnee. 
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Corti,  U.A.  1959  VIBRATION  MEASUREMENTS  ON  UVING  SUBJECTS. 
Schweiz  Med  Wschr  89:576-81.  30  May  1959 
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Coulter,  N.A.  and  J.  C.  West  1960  NONLINEAR  PASSIVE  HECHANICAL  PROPERTIES  Or 
SKELETAL  MUSCLE 

(Wright  Air  Development  Division,  Wrlght-Patterson  Air  Force  Base,  Ohio) 

Pro).  7232;  Task  71784;  Contract  No.  AP  33(616)-5780,  WADD  TR  60-636 

ABSTRACT:  The  nonlinear,  passive  mechanical  properties  of  skeletal  muscle  were 
investigated.  The  response  of  frog  gastrocnemius  muscle  to  sinusoidal  dis¬ 
placements  over  a  frequency  band  of  O.S  to  25  cps  was  determined.  From  the 
experimental  data  a  nonlinear  differential  equation  characterizing  the  passive 
mechanical  behavior  of  muscle  was  constructed 
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Coussoulakos ,  A.,  H.  Maschas,  and  G.  Yannoulis  1962  PATHOLOGICAL 

DISORDERS  CAUSED  BY  VIBRATIONS  IN  NON-FLYING  PERSONNEL  OF  ATHENS  AIRPORT. 
(Troubles  pathologiques  provoques  par  les  vibrations  concernant  le 
personnel  non  navigant  de  1 'aerodrome  d*  Athenes) 

Revue  de  medeclne  aeronautique .  (Paris),  1  (4);  18-20.  July-Aug.  1962 


ABSTRACT:  Airport  noise  produces  not  only  stato-acoustic  disorders,  but  also 
general  disorders  (fatigue,  irritability,  weakness).  It  is  also  responsible 
for  mental,  behavioral,  and  neurological  disorders  (  insomnia,  concentration 
difficulties,  headaches,  vertebral  pain,  depression,  /isual  disorders), 
cardiovascular  disorders  (tachy-cardia ,  extrasystole,  bradycardia),  digestive 
disorders  (  dyspepsia,  nausea,  vomiting,  duodenal  ulcer),  and  blood  disorders 
(poly-nucleosis  with  eosinophilia) .  Etiopathogenesis  is  related  to  the 
terrain,  hearing  acuity,  the  frequency,  character,  and  duration  of  exposure 
to  noise,  former  disorders,  heredity,  and  hormono-vegetative  factors. 

Special  medical  and  audiometric  selection  criteria,  and  personal  protective 
devices  (ear  plugs,  helmets)  are  recommended  for  nonflying  personnel  exposed 
to  noise  daily. 
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Cramer,  R.  L. ,  P,  J.  Dowd,  &  D.  B.  Helms  1963  VESTIBULAR  RESPONSES  TO 

OSCILLATION  ABOUT  THE  YAW  AXIS.  (Paper,  34th  Annual  Meeting  of  the  Aerospace 
Medical  Association,  Stat ler-Hilton  Hotel,  Los  Angeles,  Calif.,  April  28  - 


ABSTRACT:  Nystagnws  varies  systematically  in  amplitude  and  phase  with  the  fre¬ 
quency  of  oscillation.  The  relationships  can  be  expressed  in  terms  of  a  siB|>le 
analog.  Both  these  relationships  can  be  altered  by  repeated  stimulation  in  a 
conditioning  program.  (AUTHOR) 


Craapton,  G.  H.,  &  F.  A.  Young  1953  THE  DIFFERENTIAL  EFFECT  OF  A  ROTARY 
VISnAL  FIELD  ON  SUSCEPTIBLES  AND  NON-SUSCEPTIBLES  TO  MJTION  SICKNESS. 
J.  Comp,  Phvstol.  Psychol.  46: AS 1-453 


SUMMARY  AND  CONCLUSIONS:  1)  Ttio  groups  of  Ss,  one  susceptible  and  the  other 
not  susceptible  to  notion  sickness,  were  subjected  to  a  rotating  room  situation 
in  which  they  remained  stationary.  The  resulting  nausea  symptoms  were  cate¬ 
gorised  on  an  arbitrary  four-point  scale.  2)  The  results  indicate  that  individ¬ 
uals  ,  susceptible  to  motion  sickness  are  also  susceptible  to  nausea  in  a  rotary 
visual  field  situation,  and,  conversely,  nonsusceptibles  are  resistant.  3)  It 
is  concluded  that  some  of  the  individual  differences  in  regard  to  nausea  found  > 
in  previous  studies  utilizing  rotary  visual  fields  may  be  related  to  the  motion 
sickness  susceptibility  of  the  subjects.  (AUTHOR) 
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Crede,  C.E.  1955  VIBRATION  AND  VIBRATION  ISOLATION  IN  AIR-CRAFT  AND  GUIDED 
MISSILES.  (Barry  Controls,  Inc.,  Watertown,  Mass.)  Progress  rept,  no,  257 
ASTU  AD-  118  627 


ABSTRACT:  "This  report  reviews  some  of  the  latest  developments  in  vibration  and 
in  vibration  and  shock  isolation  with  particular  reference  to  piloted  aircraft 
and  guided  missiles.  The  use  of  discrete  and  continuous  spectra  to  define 
environmental  conditions  is  discussed,  amd  the  significance  of  these  concepts 
In  the  design  and  testing  of  equipment  is  reviewed.  Mention  is  made  of  certain 
effects  which  may  be  important  in  the  isolation  of  high  frequency  vibration, 
including  standing  waves  in  vibration  isolators  and  the  resilience  of  structural 
members  of  the  mounted  equipment.  The  problems  introduced  by  the  requirement 
of  isolation  during  sustained  acceleration  are  discussed,  and  graphical  means 
for  predicting  the  change  in  natural  frequency  of  a  particular  non-linear 
isolator  during  sustained  acceleration  is  included.  Reference  is  made  to  shock 
transmissibility  of  isolators,  and  to  limitations  on  isolator  deflection  as 
governed  by  available  space.  Finally,  the  report  includes  a  discussion  of 
techniques  for  selection  of  optimum  characteristics  for  isolators  by  use  of  an 
analog  computer,  and  gives  an  example  of  the  application  of  this  technique." 

(BCI  abstract) 
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Crede,  C.  B.  1957  PRINCIPLES  OF  VIBRATION  COimiOL. 

In  C.  M.  Harris,  ed..  Handbook  on  Noise  Control  (New  York:  McGraw-Hill 
1957)  Chap.  XII.  ~ —  * 
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CrlSMit,  R.B.,  4  C.L.  Forrest  1957  HUMAN  FACTORS  IN  THE  DESIGN  OF 

Him  PERFORMANCE  AIRCRAFT.  (Paper,  SAE  Netlonel  Aeronautical  Mee*’liia. 
April  1957) 


Crltchlow,  B.F.  1944  MEASUREMENT  AND  PREDICTION  OF  AIRCRAFT  VIBRATION. 
S «  A.  B.  J.  52i36d~378  * 


Crocco,  G.A.  1951  LA  SOPPORTAZIONE  FISIOLOGICA  NBI  MISSILI  A  eeASTOMi^ 

(PHYSIOLOGICAL  ENDURANCE  AND  ROCKET  FLIOTT.) 

Aerotecnlca.  (Rome)  31:55-59 


Crook,  Mary  C.  1960  SUMMARY  OF  REPORTS  ON  VIBRATION  SURVEYS  ISSUED  DURING  1959. 

(David  Taylor  Model  Basin,  Washington,  D.C.)  Report  no.  1402; 

ASTIA  AD-232  642 

ABSTRACT:  Tests  on  the  USS  Skipjack  (SSN-585)  showed  that  the  hull  vibration 
was  not  excessive  when  compared  with  levels  on  other  submarines.  The  hull 
vibrated  in  its  fundamental  2-noded  mode  whenever  the  rudder  or  stern  was  pre¬ 
dominantly  in  the  athwartship  direction,  and  it  was  not  nearly  as  much  in  evidence 
at  speeds  in  excess  of  10  kn  as  at  lower  speeds.  It  is  believed  that  the  rudder- 
ram-hydraulic  system  has  a  natural  frequency  near  that  of  the  2  noded  hull  mode 
(3.3c  submerged,  3.7c  surfaced)  when  the  ship  advances  at  low  speeds,  but  that 
the  rudder  frequency  changes  with  speed,  due  to  the  spring-like  effect  of  the 
hydrodynamic  lift  and  moment.  Blade  frequency  hull  vibration  at  a  submerged 
105  rpm  was  twice  that  previously  reported;  this  condition  is  attributed  to 
increased  excitation  arising:  from  resonant  whirling  vibration.  This  large  blade 
frequency  resonant  whirling  vibration  (center  of  shaft  moving  in  an  elliptical 
path)  was  measured  near  105  rpm.  At  this  speed  the  shaft  vibrated  with  an 
amplitude  of  the  order  of  40  mils  peak-to-peak,  5  vibrations  per  shaft  revolution. 
There  were  strong  indications  that  the  floodhole  cover  in  no.  4  ballast  tank  was 
open,  possibly  giving  rise  to  Helnholtz-type  excitation.  A  list  of  formal  reports 
published  during  1959  is  appended. 
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171 

Curtis,  A.  J.  1958  RANDOM  VIBRATION  TESTING  SIMPLIFIED. 

S.A.B.  Journal  66(11): 127.  Pt.  2 

ABSTRACT:  Fatigue  damage  in  actual  environments  can  be  found  in  accelerated 
lab  tests  by  using  an  "equivalent  peaks"  technique.  The  effect  of  low-intensity 
long-time  random  vlbratidns  can  be  found  by  testing  a  part  at  a  short-time  liigh- 
intensity  vibration  level.  This  la  done  by  calculating  the  number  of  times  a 
damaging  peak  acceleration  is  applied  to  a  part.  The  same  number  of  peaks  are 
then  applied  in  an  accelerated  lab  test.  Since  the  vibrations  being  considered 
are  of  the  random  type,  probability  density  functions  for  the  distribution  of 
the  magnitude  of  the  peaks  are  used.  Narrow-band  random  vibration  is  as-sn-mt’d 
SftTtP  mo?t  fatigue  damaee  occurs  at  resonant  frequencies. 
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Cyriax,  E.  1948  MANUAL  VIBRATIONS  AND  NERVE  FRICTIONS,  WITH  SPECI/L  PJ:fi:rL.K;::r 
TO  PERIPHERAL  FACIAL  PARALYSIS  Brit,  J.  Phvs.  Med.  11,  144-146 
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Danilin,  B.  1939  LIFE  IN  SPACE 
Takhnika  molodezhi  7:  3A-36 
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Danovski,  T.S.,  C.  Moses  Jr.,  and  H.M.  Margolis  1960  VIBRATOHY  SENSE  AND 
OSCILLOMETRIC  INDEX  IN  GOUT  AND  IN  RHEUMATOID  ARTHRITIS. 

Aaer.  J.  Med  Sci.  239:295-300,  March  1960 
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Davis.  H.  1942  FINAL  REPORT  ON  PHYSIOLOGICAL  EFFECTS  OF  EXPOSURE  TO 

CERTAIN  SOUNDS  (Office  of  Scientific  Research  &  Development,  Wash., 
D.  C.)  OSRD  889.  OTS  PB  19786. 
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Medical  Nave  Letter.  Aviation  Supplement,  9:  1-4 
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Davis,  H.,  H.  C.  Parrack  and  D.  R.  Eldredge  1949  HAZARDS  OF  IN'j:ENSE 
SOUND  AND  ULTRASOUND 

Annals  of  Otology.  Rhindlogy  and  Laryngology  58:732,  September  1949. 
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Davis,  H.  1951  H0I5E:  EFTSCTS  ON  HUMAN  &EHA\nOR  AND  COMMUNICATION. 

American  Medical  Assoc.  Arch.  Indus.  Hygiene  &  Occupstlonsl  Med.  3:227*231 
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Davis,  H.  and  Associates  1953  ACOUSTIC  TRAUMA  IN  THE  GUINEA  PIG  J.  Acoust. 
Soc.  Amer.  25:1180-1189 


Davis,  H,,  D.H.  Bldredge,  at  al,  1954  HIGH -INTENSITY  NOISE  AND  MILITARY 

OPERATIONS:  AN  EVALQATION(Aniied  Forces  NRC  Committee  on  Hearing  and  Bio 
Acoustics,  Wash,  D.C.)  CHABA  Rapt.  No.  1,  25  Jan.  1954 
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Davis,  H.,  ad.  1958  AUDITORY  AND  NON-AUDITORY  EFFECTS  OF  HIGH  INTENSITY  NOISE. 
(Naval  School  of  Aviation  Medicine,  Johnsvllla,  Pa.)  Res.  ProJ .  NM  130199.1. 
7.,  6/58 


Davis,  H.,  Chairman  1962  PANEL  DISCUSSION:  ENVIRONMENTAL  EFFECTS  ON 
CONSCIOUSNESS.  In  Schaefer,  K.  E.,  ed..  Environmental  Effects  on 
Consciousness.  (New  York:  The  MacMillan  Co.,  1962)  Library  of  Congress 
Catalog  Card  No.  61-9079,  pp.  132-146 


Daily,  W.H.,  I.  Classman  &  D.3.  Houghton  1952  A  DYNAMIC  AIRCRAFT 
SIMULATOR  FOR  STUDY  OF  HUMAN  RESPONSE  CHARACTERISTICS. 

(The  Franklin  Institute  Laboratories  for  Research  and  Development, 
Philadelphia,  Pa.)  Final  Report  No.  F-2169,  Sept.  30,  1952. 

ASTU  AD  52  725. 


ABSTRACT:  This  report  covers  the  design  and  constiuction  of  a  dynamic 
simulator  of  an  aircraft  In  flight  vith  ishich  "hustan  frequency  responses'* 
to  vlS'ial  signals  suy  be  measured  for  the  purpose  of  determining  optimum 
characteristics  of  an  aircraft's  controls. 

The  dynamic  simulator  comprises  an  aircraft  cockpit,  a  program  unit  which 
presents  visual  input  stimuli  on  a  cathode-ray  tube  in  view  of  the  pilot 
an  electronic  analog  computer  which  cosq^utes  the  aircraft  equations  of 


■otion  *nd  rMuItant  •tl«ull  (targets  •otlona,  and  a  rrcordar  to  racord 
filot  ratponaaa  and  other  daalred  quantltlaa.  The  aircraft  aloulatcd  ie 
the  r-30A  Jet  fighter. 

Validation  cf  the  alaailator  Indtcatca  that  the  device  "fllea  like  the 
F--80A.  A  aeparate  report  op  the  validation  phase  la  under  preparation. 
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Ann.  Bied.  navale  e  coionlale  45j  356-362 


Den  Hartog,  J.  P.  1947  MECHAKICAI.  VlBRAlIOHS. 
(McGraw-Hill,  1947) 
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Denlaov,  V.  6  M.  Klevtaov  1962  BIOTELEMETRY 

(Trans,  of  Radio,  Hoacuw  (USSR)  (10): 16- 17,  1961) 

(Office  of  Technical  Services.  Washington,  D.  C.)  62-11106 


Deoils,  J.  P.,  &  M.  A.  Elwood  1958  THE  EFFECTS  OF  VIBRATION  EXPERCENCED  XM 
DIFFERENT  SEATING  POSITIONS.  (Ministry  of  Supply,  Clothing  and  Stores 
Experimental  Establishment)  Rept.  No.  78 


Dennis,  J.  P.  1960  THE  EFFECT  OF  WHOLE  BODY  VIBRATION  ON  A  VISUAL  PERFORMANCE 
TASK  (Directorate  of  Physiological  6  Biological  Research,  Clothing  6 
Equipment  Physiological  Research  Establishment)  Rep  No.  104;  A5TIA  AD-247 
249;  Aug.  1960 


ABSTRACT: 

Introduction  &  Object:  These  experiments  are  concerned  with  the  re  la I 
between  a  range  of  vibration  conditions  (from  5-37  c.p.s.)  cxperlencei 
sitting  on  an  ordinary  tank  seat,  the  asanints  of  novesKnt  at  the  head 
associated  losses  in  visual  performance. 

Sunmarv:  (1)  Visual  performance  was  significantly  affected  at  all  eoi 
the  motion  of  the  table  approximated  to  peak  g  and  at  all  but  one  ( 
(19  c.p.s.)  when  the  table  motion  approximated  to  peak  g.  Vlbrati: 
^  peak  g  level  increased  errors  over  the  non-vibration  condition  by  i 
peak  g  this  Increase  In  error  was  55X. 


lonshlps 
;  by  subject A 
and  the 

id  it  ions  when 
ondltlon 
n  at  the 
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(2)  Ri«tc  of  change  of  acceleration  of  the  heaJ  la  thown  to  correlate  vlth  vttual 
performance  r«0.61.  Thia  relationahlp  la  not  necesaarlly  conalatent  oirer  the 
expet  lateutal  condltlona.  (AUTHOR) 
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de  Vrlea,  G.  1942  A  CARAUER-FRgQUENCY  UlSTRUMEHT  FOR  MEASURING  VIBRATION* 
ESPECIALLY  IN  PLIGHT  TESTS 

Jahrhuch  d.  Deutachen  Luftfahrtforschung  1942  pp.  1794-1803 
10/13106) 

R.A.E.  Tranalation  No.  180 
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Dlaa  Campos,  P.  1945  INFLUENCIA  DAS  ACELERA^ES^SOBRE  0  ORGANISMO.EN  AVIACAO 
(Acceleration;  Influence  on  Organism) 

Rev,  med.  RioGtande  do  Sul.  (Brazil)  1;  278-287,  May-June  1945 
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Dieckroann,  D.  1955  THE  EFFECT  OF  MECHANICAL  VIBRATION  ON  MAN:  A  REVIEW  AND 
S’JMMARY  OF  RESEARCH  TO  DATE.  (Report  from  the  Max-Planck-Inst Itute  of 
Occupational  Physiology,  Dortmund.  Available  as  a  British  Railways 
Research  Translation) 
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Dleckmann,  D.  1957  EINFLUSS  VERTIKALER  MECHANISCHER  SCHWINGUNGEN  AUF  DEN 
MENSCHEN  (Effects  of  Vertical  Mechanical  Vibration  Upon  Han) 

Z.  Angew.  Physiol.  (Berlin)  16;  519-564. 
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Dieckmann,  D.  1957  A  STUDY  Of  THE  INFLUENCE  OF  VIBRATION  ON  MAN. 
Ergonomics .  1:  347-355 


ABSTRACT:  The  influence  of  mechanical  vibration  of  the  human  body  was 
studied  In  the  standing  and  sitting  positions.  The  range  of  frequencies  was 
up  to  100  cps.  At  the  lowest  frequencies  of  the  movement  of  the  body  follows 
that  of  the  platform.  Near  4  to  5  fcps  there  is  a  resonance  tnaxinxim  of  body 
movements.  Higher  frequencies  induce  lover  amplitudes  of  body  vibrations. 

If  the  vibration  of  the  shoulder  is  taken  as  lOOX  and  compared  with  the  head. 
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ttir  iTvaxltmim  relative  amplitude  occurs  hetveeti  2vi  aitd  25  cps .  A  scale  of 
-1'.  liMi'l  jr:  I  itiiMi'i)  t'l  strain  from  5  to  40  cps  strain  is 
,1  t  '  '  -  <Mu,  I  .y  velocity  of  vibration,  below  this  acceleration  is 

t  -  Above  40  cps  the  amplitude  serves  as  a  standard  of  strain.'  The 
-t’XMUs  of  the  head  of  a  subject  standing  on  a  horizontally  vibrating  table 
are  elliptical.  With  an  increase  of  frequency  the  el ipse  becomes  more 
vertical,  so  that  at  4  or  5  cps  the  movements  are  mainly  vertical  although 
the  vibration  is  horizontal.  The  large  elliptical  form  at  2  cps  results  from 
resonance . 
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Dieckman,  D.  1958  EINFLUSS  HORIZONTALER  MECHANISCHER  SCHWINGUNGEN  AUF  DEN 
MENSCHEN  (Influence  of  Horizontal  Mechanical  Vibrations  on  Humans) 
Internat,  Zeitschrifte  Angew.  Physiol.  17:67-83 


Dieckmann,  D.  1958  EINFLUSS  HORIZONTALER  MECHANISCHER  SCHWINGUNGEN  AUF 
DEN  MENSCHEN,  (Influence  of  Horizontal  Mechanical  Vibrations  on  Humans) 
Internat.  Ztschr.  angew.  Physiol.  17:  83-100 
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Dieckmann,  D.  1958  MECHANISCHES  MODEL!  FUR  DEN  VERTIKAL  SCHWINGENDEN 

MENSCin.ICHEN  KORPER,  (Mechanical  models  for  the  vertically  vibrating 
human  body.)  Internat.  Ztschr.  angew.  Phvsiol.  17:67 
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Dieckmann,  D.  1958  EIN  MECHANISCHES  MODEL!  FUR  DAS  SCHWINGUNGSERREGTE  HAND- 
ARM  SYSTEM  DBS  MENSCHEN,  (A  mechanical  model  for  the  hand-arm  system 
of  men  stimulated  by  vibrations.)  Internat.  Ztschr.  aneew.  Phvsiol. 
17:125  - - 
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Dieckmann,  D.  1958  STUDY  OF  THE  INFLUENCE  OF  VIBRATION  ON  MAN. 

Ergonomics  1(4): 347-355 ,  Aug .  1958 

ABSTRACT:  To  study  the  influence  of  hori^-ontal  and  vertical  mechanical  vibrations 

(up  to  100  cycles  per  second)  on  the  human  body  in  standing  and  sitting  positions, 
physical  and  physiologic;,!  methods  as  well  as  subjective  assessments  were  employed. 
Resonance  phenomena  are  described  and  a^ strain  scale  is  given  for  these  vibration 
excitations.  Using  these  techniques,  a  man  sitting  on  a  seat  in  a  rail -motorcar 
is  described. 
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Dlcckmann  ,  D.  1959  EFFECTS  OF  MECHANICAL  VIBRATIONS  OF  AUTOMOBILES 
ON  HUMANS.  ATZ  Autsmobtltechntsche  Zettschrtft  (Germany) 

59  (10):297-302.  SLA  Trans.  No  59-17397 


Di  Macco,  G.  1938  PATHOLOGICAL  ACTION  OF  ULTRASONIC  WAVES:  A  REVIEW  OF  LITERA- 
TURE  Arch.  Ital.  med.  sper.  2,  66-86 
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Dindlnger,  H;  1956  UNTERSUCHUNGEN  UBER  EIN  EMPF INDUNGS STARKEMASS  FUR  VIBRA- 
TIONEN  DES  MENSCHLICHEN  KORPERS:  DIE  VIBRONSKALA.  (RESEARCH  OH  A  MEASURE  OF 
THE  INTENSITY  OF  SENSATION  OF  VIBRATIONS  OF  THE  HUMAN  BODY:  VIBRON-SCALE) 
(Thesis:  Medical  Faculty  of  Friedrich-Alexander  University,  Erlangen) 

(Miinchen:  Mikrokopie,  1956) 

ABSTRACT;  A  scale  was  developed  for  the  measurement  of  sensations  of  vibration  fn 
the  frequency  range  of  50-200  c.p.s.  at  threshold  to  medium  intensities.  The 
Vibron-scale  follows  in  general  the  Veg-Scale  developed  by  S .  S.  Stevens  for  the 
perception  of  weights.  If  the  vibron  values  are  arranged  in  a  geometric  series, 

Che  progression  follows  Stevens'  law  (sensation  Increases  as  Che  cube  root  of 
stisuluo  c:.«.4a>')«  Fiactlcal-  applicaliou  wf  Llils  settle  is  envisioned  for  Che  quar^i 
tative  measurement  of  vibration  stress  on  the  human  organism  during  flight  and  car 
travel . 
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’  iy  ^  Sergey  Yevgen 'yo'ich  1960  SOME  THEORIES  OF  VIBRATIONS  WITH 

SELF-DAMPING  AND  THEIR  EVALUATION  FROM  THE  POINT  OF  VIEW  OF  EXPERI.MENTAL 
DATA .  Nekotorvve  Tcorii  Kolebanly  S  Sobstvennym  Zatukhaniyem  i  Ikh  Otsenka 
s  Tochki  Zreniya  Opvtnvkh  [lannykh  (Moscow;  1957)  PP .  1-85 

(Aerospace  Technical  Intel!. igence  Center,  Wright-Patterson  AFB,  Ohio,  Trans¬ 
lation  No.  MCL-684)  ASTIA  AD-256  614;  21  Nov.  1960 

ABSTRACT:  The  different  dependences  of  vibration  damping  on  the  internal 
resistance  in  the  material  is  ejiamined.  It  is  customary  to  call  such  vibrations 
vibrations  of  elastic  bodies  wii:h  self-damping .  A  new  theory  is  proposed  in  which 
vibration  damping  is  considered  as  a  function  of  both  velocity  and  displacement. 
The  theory  also,  considers  damping  as  being  proportional  to  the  second  degree 
polynomial  of  deformation.  (AUTHOR) 
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Document  Service  Center,  Armed  Services  Technical  Information  Agency  1957 

SHOCK  AND  VIBRATION.  ENTRIES  SELETTED  BY  DR,  J,  NORTON  BRENNAN,  PENNSYLVANIA 
STATE  UNIVERSITY,  IN  CONJUNCTION  WITH  CONTRACT  DA  19-129-qm-804.  REPORT 
BIBLIOGRAPHY.  (Document  Service  Center,  Armed  Services  Technical  Information 
Agency,  Dayton,  Ohio)  ASTM  AD- 138  776 
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Dognon,  A,  and  E.  Biancani  1938  PHYSICOCHEHICAL  AND  BIOLOGICAL  EFFECTS  OF  ULTilA 
VIOLET  RAYS  AND  ULTRA -ACOUSTIC  SOUNDS.  Ann.  Insc.  d’actlnol  12;  61-64 
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Dognon,  A.  and  E.  Biancani  1938  ULTRASONICS  AND  THEIR  BIOLOGICAL  ACTION  ^dioLoi 
glca  (Berlin)  3;  40-54 
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Donokaia,  L.  V.  and  M.  F.  Stoma  1960  rnTYSlOLOGICAL  ANALYSIS  OF  THE 
EFFECT  OF  VIBRATIONS  ON  THE  ORGANISM.) 

In  Tr.  Leningrad  Sanitamogjg  Med.  Inat.  61:37-48,  1960  (RuaalAn) 
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Oouvlllier,  J.G.,  Jr  ,  H.L.  Turner,  J.D.  McLean,  &  D.R.  Heinle  1960 

EFFECTS  OF  FLIGHT  SIMULATOR  MOTION  ON  PILOTS'  PERFORMANCE  OF  TRACKING 
TASKS.  (National  Aeronautics  and  Space  Administration,  Washington,  D.C) 
NASA  TN  D-143,  Feb.  1960.  ASTIA  AD  231  341 

ABSTRACT:  The  etfect  of  motion  of  a  flight  sinmlator  on  pilots'  performance 
of  a  tracking  task  has  been  investigated  by  comparing  the  air-to-air  Crack¬ 
ing  perforgiance  of  two  pilots  in  flight,  on  a  mot  i^r  less  flight  simulator, 
and  on  a  flight  simulator  free  to  roll  and  to  pitch.  Two  different  attack 
displays  were  used. 

It  was  found  in  tracking  a  maneuvering  target  that:  (1)  the  results  from 
Che  moving  flight  simulator  resembled  the  results  from  flight  much  more'  than 
did  those  from  the  iRofinnlesa  ai  ulator;  and  (2)  that  in  fHght  the  conven¬ 
tional  circle-doc  display  was  superior  to  a  drone  display.  For  simpler 
cracking  tasks  it  was  not  possible  to  detect  these  differences. 


Draeger,  R.H.,  D.E.  Goldman,  &  C.B.  Cunningham  1947  SHOCK  AND  VIBRATION 
BULLETIN  NO.  2  -  MARCH  1947.  (Office  of  Naval  Pesearch,  Naval  Research 
Laboratory,  Washington,  D.C.)  ASTIA  ATI  75123 


ABSTRACT:  Topics  covered  at  a  symposium  on  shock  and  vibration  are  presented. 

A  committee  was  set  up  to  clarify  and  unify  ideas  and  to  report  such  terminology 
definitions,  and  standards  as  will  help  in  Che  uniformity,  understanding,  and 
progreas  in  the  field  of  science.  The  effects  of  personnel  shock,  blast,  and 
vibration  were  also  discussed.  It  was  demonstrated  that  the  purpose  of  such 
investigations  was  to  provide  protection  for  human  beings  and  structures  involv¬ 
ed  in  Fleet  operations.  In  addition,  a  detailed  description  together  with 
photographs  is  given  of  the  German  Aakania  vibrograph. 


Drazin,  D,H.  1959  EFFECTS  OF  LOW-FREQUENCY  HIGH-AMPLITUDE  WHOLE-BODY  VIBRATION 
OF  VISUAL  ACUITY 

(Flying  Personnel  Research  Committee,  Air  Ministry)  FPRC  Memo  128  Nov,  1959 
AD-  ,^n  GIS 

ABSTRACT:  Four  subjects  were  tested  for  visual  acuity  in  lO  conditions  of 
vertical  sine-wave  vibrations  at  frequencies  between  1  and  3  cps  and  amplitudes 
between  1.125"  and  4.5".  Visual  acuity  test  material  vibrated  in  phase  with  the 
subject  was  found  to  decrease  as  either  amplitude  or  frequency  increased.  At 
frequencies  between  1  and  2.5  cps  acuity  was  found  to  regress  linearly  on  peak 
acceleration.  A  more  marked  decrement  of  acuity  at  3  cps  is  attributed  to  body 
resonance. 

The  results  are  discussed  with  special  reference  to  their  bearing  on  aircrew 
performance  in  high-speed  lov-level  flight. 
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Drazin.  D.  H.  1960  THE  EFFECTS  OF  VIBRATION  ON  VISION.  (Ergonomics 
Res.  Soc,  Annual  Conf.,  March  1960.) 


Drazin,  D.  H.  &  J.  C.  C-uignard  1960  SOME  EFFECTS  OF  LOW  FREQUENCY  VIBRATION 
ON  VISION. 

Proc.  5th  Euro.  Cong.  Aviation  Med . .  London.  1960. 
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Drazin,  D.  1960  OSCILLATORY  MOTION  IN  FLIGHT, 

Proceedings  of  the  5th  European  Congress  of  Aviatiop  Medicine 
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Drazin,  D.  H.,  &J.  C.  Guignard  1962 
ON  VISION.  In  Barbour,  A.  B..  6  H . 
of  Supersonic  and  Hypersonic  Flight 
Pergamon  Press,  1962)  pp .  3.'’-9-342 


SOME  EFFECTS  OF  LOW  FREQUENCY  VIBRATIONS 
E.  Whittingham,  eds . ,  Human  Problems 
(New  York,  Oxford,  London,  Paris: 


Drechsler,  B.  and  V.  Styblova  1957  ELECTROMYOGRAFICKA  STUDIE  U  PRACUJICICH 
VYSTAVENYCH  MECHANICKYM  OTRESUM.  (Electromyogr  ..pt.  1 1  study  of  workers 
exposed  to  mechanical  vibrations.)  Pracovrii  IpK  9  292-298 
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Drogichina,  E.  A.  h  N,  B.  Metlina  195°  K  KLXNIKE  VIBRATSION-NOI  BOLEZNI  (The 
Clinical  Picture  of  Vibration  Sickness). 

K1  inicheska  ia  Meciitslna  (Moscow)  37f  1 )  :  lOA- 1 10 ,  Sept.  1959  (In  Russian, 
with  English  sunmary) 

(Translation  Services  Branch,  Fore!..g’i  Technology  Div.,  Wright-Pa  t  terson 
■■  AFB,  Ohio)  Translation  FTD-TT-62-539 '1 ,  20  April  1962.  ,ASTL\  ATI  280  9^5 

ABSTRACT:  Th^e  clinical  picture  of  vibration  sickness  is  extremely  diverse.  The 

symptomatology  includes  local  vasomotor  derangements  of  the  axon  reflex  type,  and 
a  genreal  systemic  reaction  evoked  by  the  effect  of  vibration  on'  reflexes.  Foue 
stages  of  the  disease  are  d is tinguisht J .  The  first  two  stages  are  characterised 
by  reversible  vasomotor  disorders,  while  in  the  tliird  and  fourth  stages  the 
pathologic  process  becomes  stabilized  and  may  lead  to  more  or  less  perm.inent 
damage.  The  severity  and  course  of  the  disease  depends  not  oniy  on  the  duration 
and  intensity  of  the  vibration,  but  also  on  the  individual  sensitivity  of  the 
organism  to  that  particular  vibration.  High  frequency  vibration  ahs  the  most 
adverse  effects  on  ’■he  human  organism.  Experimental  findings  show  that  the 
extent  of  injury  varies  with  the  individual  and  is  related  to  a  deficiency  in 
the  endocrine  and  autonomic  nervous  systems.  Current  concepts  in  the  treatment  ' 
and  pr'ophy laxis  , of  vibration  disea.se  are  discussed. 
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Drogichina,  F..A.  6  N.,,  .M.'f’it'  i  ■  uiMM  .  .ON'NOI  BOLEZNI,  \''i’ZVA.VN0I 

VOZDKI.'ll'VIKM  onsnch'l  !  !■  v>'.N  TId-.  CI.I.x-.  v:  .'CTURE  OF  VIBRATION 

SICKNESS  CAUSED  BY  i  i  -  ;•  vif  (:ENERjU.  V’  vwW'V’' 

CigicMM  trud.i  1  prufcsMc-ir  .■  ;»  ih.'l  ■■v  f".  j.i  i .  *  17):  lv-22.  July 

l4o2.  In  Russian,  w  f'u'li'Ui  m  ;  y  (  •  ,  ' 

ABSTRACT:  Vibration  sickness  pro.,  ki  .i  '  ^  manifests  itself 

in  a  spe  iiic  syiviromo:  autonomic  po ;  »  .  i|,  ,  >y  sympa  tha  1  g  ia , 

disturbances  of  the  vibration  .sens-,'-.  i  i  n.sa  ,,  ions  received  by  skin 

receptors,  disturbances  of  the  ■  ■ rvous  system,  and  changed  capillary 

circ'ilation  in  the  fingers.  Di>c  -  xti.  importance  is  attached  to  the  lateration 
of  the  pulse  iu  the  artcrla  dor c • . i v  pedis,  resembling  endarteritis.  Other 
symptoms  include  vestibular  path.-iogy  with  lateral  nystagmus,  functional 
disturbances  characteristic  of  neurotic  reactions,  and  hyperthyroidism. 

Vibration  disease  is  reversible  and  amenable  to  treatment. 
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DuBois,  A.B.,  A-W.  Brody,  D.H.  Lewis,  and  B.F.  Burgess  1954  RESPONSE  OF 
CHEST  WALL,  ABDOMEN  AND  DIAPHRAGM  TO  FORCED  OSCILLATIONS  OF  VOLUME. 

Fed.  Proc.  13:  38 


ABSTRACT:  Previous  studies  tested  the  frequency  response  of  the  lung-thorax 

sy.st€-m  to  sinusoidal  air  pumping  at  the  mouth  by  comparing  Inflow  to  the  m'uth 
with  transthoracic  pressure.  This  permits  leparat  ion  of  the  total  impod.ince 
to  breathing  into  resistive,  elastic  and  inertial  components.  To  test  whether 


the  chest  wall,  diaphragm  and  abdomen  move  together  or  as  separate  systenw, 
velocity  pick-ups  (magnet  and  colls)  were  placed  on  the  body  surface  during 
such  sinusoidal  pumping.  At  7-11  cps .  Velocity  over  the  upper  anterior  chest 
was  In  phase  with  mouth  pressure  In  10  supine  subjects  and  a  maximum  occurred 
In  velocity  and  displacement,  (.11  to  .24  mm  at  a  pump  stroke  of  14  cc.) 

At  5-8  cps  the  abdomen  showed  a  maximal  amplitude  (1. 3-1.9  mn>  at  pump  stroke 
56  cc),  by  the  balllstocardlograph  In  6  subjects  (.14-  .29  mm  at  pump  stroke 
56  cc.)  At  1-2  cps  the  anterior  cheat  and  abdominal  surface  moved  together.  In 
phase.  At  higher  frequencies,  the  surface  motion  of  the  abdomen  lagged  the 
upper  chest  and  this  lag  licreased  caudally.  Above  4  cps  the  lower  chest  also 

lagged  the  uppec< 
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DuBols,  A.B.,  A.U.  Brody,  and  D.H.  Lewis.  1956  OSCILLATION  MECHANICS  OF 
THE  LUNGS  AND  CHEST  IN  MAN.  J.  Appl.  Phvslol..  8:587-594 


ABSTRACT:  The  chest  was  trlven  by  an  oscillating  air  pump  which  generated 
sinusoidal  pressure  waves  at  the  mouth  or  around  the  body  and  tne  aver  all 
impedance  of  the  chest  was  measured  by  a  pressure  gage  and  flow-meter,  at 
frequencies  from  2  to  15  cps.  The  frequency  response  characteristics  of  the 
chest  wall  were  measured  with  velocity  transducers  and  Indicated  probably 
resonant  frequencies  of  7-15  cps.  The  frequency  response  characteristics  of 
the  diaphragm  and  abdomen  wc-e  Indirectly  deduced  from  measuring  velocity  of 
the  abdominal  surface  and  headward-footward  velocity  of  the  body  with  respect 
to  the  table,  and  was  found  to  be  about  6  cps.  The  airways  can  probably  be 
characterized  as  a  resistance-capacitance  system  leading  to  the  chest  wall 
and  diaphragm  which  cay  be  represented  as  a  visco-elastic  massive  surface 
exhibiting  both  perpindicular  and  transverse  surface  waves  in  response  to  the 
driving  thoracic  pressures. 
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Duffner,  L.  R.,  &  L.  H.  Hamilton  1960  EFFECTS  OF  LOW-FREQUENCY  HIGH-AMPLITUDE 
VERTICAL  SINUSOIDAL  VIBRATION  ON  RESPIRATION  IN  HUMAN  SUBJECTS.  Fed.  Proc. 
19:374 

ABSTRACT:  Although  man  is  exposed  to  Jow-frequency  whole-body  vibration 
whenever  he  travels,  little  Is  known  of  the  physiological  effects  of  this 
environmental  factor.  The  effects  of  sinusoidal  vibration  on  respiration 
were  Investigated  with  10  normal  male  subjects.  Vital  capacity,  minute 
ventilation,  breathing  frequency,  and  expired  air  composition  were  measured 

before  during,  and  after  a  4  minute  exposvtre  to  vibrations  of  2  to  7  cps  at - 

accelerations  of  0.15  and  0.35  g.  Oxygen  consumption  Increased  during  vibration 
and  dropped  toward  control  values  during  the  recovery  period.  Minute  ventilation 
and  tidal  volume  Increased  while  breathing  frequency  decreased  Immediately 
after  vibration  began,  remained  unchanged  during  the  entire  period  of  exposure 
and  returned  to  control  values  as  soon  as  vibration  ceased.  Vital  capacity 
was  not  significantly  changed  during  the  vibration  or  recovery  periods. 
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Duffner,  L.  R. ,  L.  H.  Hamilton  &  M.  A.  Schmlts  1962  X7FECT  OF  HHOLB-BODY 
VERTICAL  VIBRATION  ON  RESPIRATION  IN  HUMAN  SUBJECTS. 

J.  Appl.  Phvslol.  17:913-916,  Nov.  1962. 
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Durand,  P.L.,  1960  AN  EVALUATION  OP  A  PROTOTYPE  NOISE  EXPOSURE. 

(  Masters  Thesis,  Ohio  State  University)  June  1960 
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Dvorak,  Josef  1958  ZDRAVOTNICKE  PROBLEMY  LETU  V  KOSMICKEM  PROSTORU 
Problems  of  plights  in  the  Cosmic  Space) 

Prakticky  lekar  38(10);  401-403 
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laraark,  N.  0.  1951  VIBRATION,  SONIC  AND  MECHANICAL,  ACTION  ON  AIR 

FORCE  PERSONNEL.  (Aero  Med.  Leb.,  Wright ‘Patterson  Field,  June  1951. 
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Echlln,  F.  and  A.  Fessard  1938  SYNCHRONIZED  IMPULSE  DISCHARGES  FROM 
RECEPTORS  IN  THE  DEEP  TISSUES  IN  RESPONSE  TO  A  VIBRATING  STIMULUS. 
J.  Phvatol.  93:312. 
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Eckel,  W.  1954  ELEKTROPHYSIOLOGISCHE  UND  HISTOLOGlSCHE  UNTERSUCHUNGEN  IM 
VESTIBULARIS KERN  GEBIET  BEI  DREHREIZEN  (Electrophysiological  and 
Histological  Investigations  in  the  Field  of  the  Vestibular  Nucleus 
During  Rotary  Stinuli) 

Arch.  Ohren-  Nasen*  u.  Kehlkopfh.  (Berlin)  164:  487-513 
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Edwards,  D.  A.  W.  1948  REPORT  ON  SUBJECTIVE  SENSATIONS  RECORDED  BY  AN 

OBSERVER  EXPOSED  TO  HIGH  INTENSITY  AIRBORNE  VIBRATION  WITH  NOTES  ON  OTHER 
PHYSIOLOGICAL  EFFECTS. 

(Flying  Personnel  Research  Committee,  Fa rnborough,  England)  FPRC  688(a), 
May  1948.  ASTIA  ATI  46  724. 

ABSTRACT:  Subjects  were  exposed  to  several  noise  and  vibrations  sources  includ* 
ing  three  athodyds,  a  modified  gas  turbine,  several  gas  turbines  installed  in 
aircraft,  propeller  and  engine  noise  from  higKpowered  reciprocating  engines  and 
synthetic  aircraft  noise  generated  by  a  loud-spea  ker.  The  observer  used  various 
types  of  ear  protection  which  consisted  of  ear  plugs  and  helmets.  Several 
simple  neurological  tests  were  made  plus  a  few  recofdings  of  the  patuern  of 
respiratory  rate  and  minute  volume.  The  observers  efficiency  was  tested  at 
different  noise  levels  of  each  source  and  his  physiological  reaction  noted, 
also  the  sensations  felt  by  him.  Tinnitus  and  temporary  loss  of  hearing  resulted 

in  several  cases.  The  most  aggravating  symptom  was  a  superimposed  tlnni^s _ 

pitch-„of_2000-cpa. — Uncomf'"’'table  body- sensations  were^xp«ienced  only  during 
a  "rough"  run  of  the  atho>.  s. 


.  1,959  . 
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Edwards,  D.A.W.  19A8  FIRST  REPORT  UN  THE  EFFECT  OF  HIGH  INTENSITY  VIBRATIONS 
ON  SOME  ANIMALS  (Flying  Personnel  Research  Committee,  Institute  of  Aviation 
Medicine,  Farnborough,  England)  FPRC  688(b)  May  1948,  ATI42768 

ABSTRACT:  A  series  of  experimental  exposures  of  rats,  mice  and  guinea  pigs 
to  vibrations,  both  air  and  structure  borne,  and  covering  a  range  of  frequencies 
from  subsonic  to  ultra-sonic  and  intensitites  up  to  135  db  were  conducted,  and 
the  reactions  of  these  animals  are  described  and  discussed.  In  view  of  the 
peculiar  susceptibility  of  rats  to  audiogenic  stimuli  they  are  considered  to  be 
unsuitable  animals  for  these  experiemtna.  The  reactions  of ^khe  mice  and  guinea 
pigs. used,  although  they  may  throw  some  light  upon  the  psychology  'and  physiology 
of  these  animals,  do  not  contribute  In  any  positive  manner  to  a  knowledge  of  tht 
effects  of  such  sources  of  vibration  upon  human  beings 
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Edwards,  D.  A.  W.  ""l9^0  SOME  OBSERVATIONS  ON  THE  EFFECTS  ON  HUMAN  SUBJECTS  OF 
AIR  AND  STRUCTURE  BORNE  VIBRATIONS  OF  VARIOUS  FREQUENCIES,  (RAF,  Institute 
of  Aviation  Medicine,  Farnborough)  FPRC  Rept.  No.  753;  ASTIA  AD-115  863; 
Sept.  1950 

ABSTRACT:  A  number  of  ground  engineers  working  daily  at  test  beds  for  gas 
turbines  and  ram  Jets  were  questioned  about  their  experiences  and  sensatiois  when 
exposed  to  the  radiation  from  the  power  units.  A  group  of  civilian  test  pilots 
exployed  by  two  firms  on  testing  Derwent  and  Nene  Jet  engines  were  similarly 
questioned.  Two  pilots  and  one  ground  engineer  who  complained  of  bizarre  symptooui 
were  questioned  and  examined  in  detail.  A  detailed  study  of  subjective  impres¬ 
sions  of  exposure  to  high  ir.tensity  structure  borne  and  air  borne  vibrations 
was  carried  out  by  the  author.  During  this  study  attempts  were  made  to  estimate 
the  changes,  if  any,  in  respiratory  pattern  and  oxygen  consumption  associated 
with  exposure  to  the  vibrations.  During  the  development  of  the  investigation 
it  became  obvious  that  an  improvement  in  the  sound  attenuating  capacity  of  the 
standard  flying  helmet  was  an  urgent  need,  and  that  a  suitable  method  of  ear 
protection  was  necessary  for  the  comfort  and  welfare  of  aircrew  and  ground 
engineers.  The  principles  of  the  design  and  development  of  ear  defenders  were 
reviewed  and  an  attempt  made  to  Improve  the  existing  patterns.  (ASTIA) 
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Fijkman,  E.  &  A.  J.  H.  Vendrik  1960  DYNAMICS  OF  THE  VIBRATION  SENSE 
AT  LOW  FREQUENCY. 

J.  Aroust.  Soc.  Amer.  32(9): 1134-1139,  Sept.  1960. 


ABSTRACT:  The  dynamic  properties  of  the  vibration  sense  in  the  human  skin 
were  investigated  in  a  series  of  experiments.  By  means  of  psychophysical 
methods,  threshold  values  with  different  time  courses  and  durations  were 
determined..  Sinusoidal  deformations  and  deformations  linearly  increasing 
with  time  were  used.  The  results  were  described  by  a  simple  model  yielding 
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Eldred,  K.M. ,  W.J.  G«nnon  &  H.E,  von  Gierke  1956  CRITERIA  FOR  SHORT  TIME  EXPOSURS 
OF  FERSONITL  TO  HIGH  INTENSITY  JET  AIRCRAFT  NOISE 
^Ight  Air  Developoent  Center,  WP-AF3.  Ohio)  UADC  T  55-353 
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Eldred  K. ,  William  Roberts,  and  R.  White  1961  STRUCTURAL  VIBRATIONS  IN  SPACE 

VEHICLES.  (Northrop  Corp.,  Hawthorne,  Calif.)  WADD  TR  61-62; 

ASTIA  AD-273  334;  Jan  1961 

ABSTRACT:  Study  was  made  of  forcing  functions  and  their  characteristics,  methods 
of  estimating  a  combined  response,  and  proof  tests  required  to  qualify  structure 
and  equipment.  The  report  is  presented  in  three  parts.  Part  One  discusses  the 
various  sources  of  vibratory  energy  which  can  result  in  vehicle  vibration  includ¬ 
ing  rocket  noise,  aerodynamic  pressure  fluctuations,  wind  shear  and  gust, 
meterorites  and  direct  mechanical  coupling.  Part  Two  discusses  the  prediction 
of  vibratory  response  through  both  empirical  and  analytical  approaches,  and 
includes  a  thorough  discussion  of  the  single  degree  of  freedom  system,  resonance- 
on-resonance,  panels,  shells,  mobility,  generalized  force.  Joint  acceptance, 
correlations  and  other  statistical  tools.  Part  Three  contains  a  discussion  of 
fatigue  and  mal-functlon,  the  properties  of  an  ideal  test,  implications  of  and 
methods  for  obtaining  a  simplified  composite  response  and  an  examination  of 
various  test  equivalences.  (Author) 
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Eldredge,  D.  H.,  H.  0,  Parrack  and  H.  F.  Roster  1948  PHYSIOLOGICAL 
EFFECTS  OF  INTENSE  SOUND.  AMC,  APft,  Ch»o) 

MCREXD  Report  695 -7 IB,  May  1948. 
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Eldredge,  D. 
SOUND. 


H.  and  H.  0.  Parrack  1949  BIOLOGICAL  EFFECTS  OF  INTENSE 
J.  Of  Acoustical  Soc.  of  Amer.  21:55. 
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Eldredge,  D.  H.,  &  H.  0.  Parrack  1950  SOUND  PROBLEMS  IN  fHE  AIR  FORCE 
U.  S.  Air  Force  Medical  J.  l(4):449-46l,  April  1950 


Eldredge,  D.  H..  H.  0.  Parrack,  &  H.  Davis  1951  SOME  RESPONSES  OF  THE  EAR 
TO  INTENSE  HIGH-FREQUENCY  SOUND.  COW,  U)-PAFEk.  OV\\e) 

TR  6564,  Sept.  1951 
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llfson,  D.G.  and  L.  WheaUr  Jr.  1951  RISOlUMCB  IM  THE  HUMAN  OPXBATOR. 
(U8A7  Aaro  Mad.  Lab.)  Tech.  Kaport  no  5834,  April  1951 


El'plner,  I.  B.  1960  0  BIOLOGICHESKOM  DEHSTIVII  ULTRA2VUK0VYXH  VOIM 

(Biological  Effect  of  Ultrasonic  Haves) 

(Trano.  of  Zhumal  Obshchey  Blologli  (USSR)  15(1):  18-30,  1954) 
(Office  of  Technical  Services,  Washington,  D.C.)  60-21118 


Eppele,  K.  R.,  &  G.  D.  Shipway  1959  CORRELATION  STUDIES  OF  RANDOM  ANO  SINE 

WAVE  VIBRATION  TESTS .  In  1959  Proceedings  of  the  '  Inst ttote  of  Environmental 
Sciences.  Annual  Technical  Meeting.  April  22-24,  1959,  La  Salle  Hotel. 
Chicago.  Illinois  (Institute  of  Environmental  Sciences,  Mt .  Prospect,  Ill.) 
pp.  45-49 
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Ernlsthausen,  W.  1950 


Medicine;  World  War 
Chap.  VII -A 


S0Ut,T)  AND  VIBRATION  IN  AIRCRAFT.  German  Aviation 
II  (Washington:  Dept,  of  the  Air  Force,  1950)  Vol. 


2, 


ABSTRACT:  This  paper  shows  the  range  of  amplitudes  and  frequencies  of 

mechanical  vibration  energy  to  which  man  is  exposed  in  aircraft,  and  the 
properties  by  which  his  organs  handle  this  stress.  The  resulting  effect  can 
be  greater  than  first  seem  possible. 

Each  impulse  of  energy  from  without  is  usually  conveyed  to  the  cerebral  cortex 
and  reflex  centers.  Sympathetic  and  parasympathetic  fibers  innervate  not  only 
the  smooth  musculature,  but  each  organ,  each  muscle,  spinal  cord  and  spinal 
ganglion.  Marked  interference  with  the  vegetative  process  is  irtdicar.ed  by  the 
pupillary  and  eyelid  reflexes  originating  in  the  hearing  organ;  the  abrupt 
tonus  variations  of  the  skeletal  muscles  during  exposure  to  impact-like  sound 
stimuli;  the  nausea,  nystagmus,  loss  of  tendon  reflexes,  and  changes  in  circu¬ 
lation  and  respiration  due  to  vibration;  the  paralytic  phenomena  due  to  detona¬ 
tion  waves  and  the  effect  of  high-speed  shells  on  the  hervdus  plexi  of  the 
abdominal  cavity. 

We  insight  gained  thus  far  is  mostly  based  upon  Independent  partial  results 
^survey  devoted  especially  to  the  central  coupling  functions  has  not  yet  been 
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Knueluusen,  W.,  &  W.  W.  von  Wlttern  1950  MEASUREMENT  OF  SOUND  AND  VIBRATION 
WITH  REFERENCE  TO  PHYSICAL  AND  PHYSIOLOGICAL  PROBLEMS  OF  AVIATION. 

German  Aviation  Medicines  World  War  II  (Waabington:  Dept,  of  the  Air  Force. 
1950)  Vol.  2,  Chap.  VII-B 


ABSTRACT:  Thla  chapter  dlacuaaea  the  theory  and  technique  of  measuring  the 
parsMters  of  sound  and  vibration.  Detail  of  some  specific  transducer  elements 
particularly  of  the  differential  transformer  type  is  given. 


Emsting,  J.  1961  RESPIRATORY  EFFECTS  OF  WHOLE  BODY  VIBRATION. 

(Flying  Personnel  Research  Committee,'  Gr.  Brit.)  Rept  no.  FPRC/  1164, 
ASTIA  AD-263  854,  May  1961 


ABSTRACT:  The  respiratory  effects  of  vertical  sinusoidal  vibration  applied 
to  the  buttocks  of  a  seated  subject  have  been  investigated  over  the  frequency 
range  1.7-9. 5  c/s  at  acceleration  amplitudes  of  up  to  +  or  -  I  g.  Vibration 
at  certain  frequencies  and  accelerations  caused  a  significant  increase  in 
pulmonary  ventilation.  At  the  highest  frequency  t  lere  was  an  increase  in 
oxygen  consumption.  Under  all  the  conditions  investigated,  however,  there 
was  a  true  hyperventilation  as  evidenced  by  the  reduction  in  end -expiratory 
and  arterial  carbon  dioxide  tensions.  At  all  the  'requencies  investigated 
there  was  modulation  of  the  respiratory  flow  by  the  vibration.  The  oesophageal 
and  gastric  pressures  also  oscillated  at  a  frequency  equal  to  that  applied  to 
the  subject.  When  a  constant  acceleration  was  app'' led  at  all  frequencies  the 
gastric  pressure  oscillations  were  greatest  at  a  forcing  frequency  of  3c/s. 

The  addition  of  external  resistances  to  respiratory  flow  reduced  the  volume 
of  gas  oscillating  in  and  out  of  the  respiratory  flow  reduced  the  volume  of 
gas  oscillating  in  and  out  of  the  respiratory  tract.  It  also  reduced  the 

degree  of  hyperventilation  produced  by  a  given  combination  of  vibration 
frequency  and  acceleration. 
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Ernsting,  J.  and  J .  C.  Guignard  SOKE  EFFECTS  OF  LCW-FREQUENCY  VIBRATION 
ON  RESPIRATION  (R.A.F.  Institute  of  Aviation  Medicine) 

ABSTRACT:  Pulmonary  ventilation  and  respiratory  gas  exchange  have  been 
measured  in  man  during  whole-body  sinusoidal  vibration  at  frequencies  from 
1.7  to  9.5  c/s  and  acceleration-amplitudes  up  to  1  g.  The  changes  observed 
are  discussed  relation  to  physical  resonance  phenomena  in  the  seated  body. 
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Emsting,  J.  1961  THE  EFFECT  OF  WHOLE-BODY  VIBRATION  ON  RESPIRATION. 
(Ergonomics  Res.  Soc.,  1961  (In  Press). 
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Errebo-Knud«en,  E.O.  1953  MENNESKELEGEMET  OG  RUlWET  (rHE  HUMAN  BODY  AND  SPACE) 
In;  Errebo-Knudsen,  E.O.,  et  «1,  Verdena-nimroets  erobrlng  (Conquest  of  Space) 
(Copenhagen:  Reltzel)  Pp.  51*67 
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Errebo-Knudaen,  E.O.,  et  al  1953  VERDENS EROBRING  (CONDUEST  OF  SPACE) 
Copenhagen;  Reitxel,19S3) 
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Errebo-Knudaen,  E.O.  1960  RUMFARTSMEDICM:  DE  BIOLOGISKE  PROBLEMER  RED  OPHOLD 
UDEN  FOR  JORDENS  ATMOSFAERE  (SPACEFLIGHT  MEDICINE:  BIOLOGICAL  PROBLEMS 
OF  TRAVELING  OUTSIDE  THE  EARTH'S  ATMOSPHERE) 

Naturens  Verden  (Copenhagen),  pp.  1-8,  30-32,  Jan.  1960,  in  Danlah 


ABSTRACT:  The  results  of  Russian  and  American  studies  in  spaceflight,  as  presented 
in  papers  at  the  2nd  World  and  4th  European  Congress  of  Aviation  Medicine  in  Rc^, 
October,  1959,  are  summarized  in  this  paper.  The  potential  dangers  in  space 
flight  are  reviewed  with  details  of  Project  Mercury.  Various  biological, 
neurological,  and  psyciological  problems  are  reviewed.  The  possibility  of  human 
life  on  other  planets  in  our  solar  system  is  discounted. 
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Fanucchi,  F.  and  L.  Buaal  1943-1944  THE  BIOLOGICAL  ACTION  OF  ULTRASONICS 
Sparlnentale  97:251 


Faubert,  D.  B.,  B.  S.  Cooper,  &  C.  C.  Clark  1963  TOLERANCE  AND  PERFOPJIANCE 

UNDER  SEVERE  TRANSVERSE  (±Gx)  VIBRATION.  (Paper,  34th  Annual  Meeting  of  the 
Aerospace  Medical  Association,  Statler-Hilton  Hotel,  April  28  -  May  2,  1963} 

ABSTRACT:  Seven  male  subjects,  exposed  to  vertical  vibration  while  in  the  supine 
position  in  a  prototype  Mercury  couch,  made  115  runs  at  peak  couch  accelerations 
ranging  from  IG  +  IG^  to  IG  +  3.5G  at  11,  22,  140  and  22  +  70  cps,  and 
(IG^  +  0.5G^)  at  11  cps  +  —  ^x^  Tasks  consisted  of:  (1)  push 

button  responses  after  detecting  changes  of,  two  linear  meters,  parallel  to  the 
body  y  and  z  axes,  which  moved  with  the  subject;  (2)  reporting  meter  number 
changes;  and  (3)  response  times  to  a  panel  abort  light  requiring  manual  operation 
of  a  panel  switch.  After  familiarization  runs,  mean  meter  change  response  times 
were  0.5  seconds  at  rest,  0.7  seconds  at  IG  +  I'J  at  11  cps,  1.0  second  at  IG 
+  2G  at  11  cps,  and  greater  than  1.5  seconSs  at  fG  +  3.5G  at  11  cps,  for  a  * 
short  durations,  after  which  time  subject  discomfori^  precluded  further  meter 
response.  Accelerometers  located  on  the  couch  and  also  on  the  chest,  helmet,  and 
hip  showed  acceleration  ratio  amplifications  (to  4x  at  the  head)  which  can  occur 
in  this  restraint  system.  Blurring  of  the  vision  was  judged  less  severe  than 
when  under  equivalent  G^  vibration  conditions.  Blurring  and  body  acceleration 
ratios  decreased  progressively  at  the  higher  frequencies.  At  iGx  +  2Gx  at  11  cps, 
some  subjects  experienced  severe  chest  pains  and  headaches  even  when  straining. 

At  IG  +  IG^  peak  at  11  cps,  which  we  recommend  designating  as  IG  +  0.7G 
RMS  with  an  accompanying  power  spectrum,  here  all  at  11  cps,  simple  adequate 
performance  was  maintained  for  60  seconds.  Problems  of  vibration  isolution  are 
discussed. 
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Faubert,  D.B.,  B.S.  Cooper  6  C.C.  Clark  1963  TOLERANCE  AND  PERFORMANCE 
UNMR  SEVERE  TRANSVERSE  (+Gx)  VIBRATION.  (Life  Sciences  Department, 
Martin  Company,  Baltimore,  Nd.)  Rept.  ER  12838,  Feb.  1963. 

ABSTRACT:  Seven  male  subjects,  exposed  to  vertical  vibration  while  in  the 
supine  position  in  a  prototype  Mercury  couch,  made  115  runs  at  peak  couch 
accelerations  ranging  from  IGxrflGx  to  IGx^-S.SGx  at  11,  22,  140,  and  22  +70  cps, 
and  (lGx+  0,5Gx)  at  11  cps  +  (IGx+^x)  at  140  cps.  Tasks  consisted  of:  (1) 
push  button  responses  after  detecting  changes  of  two  linear  meters,  parallel 
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to  the  body  y  and  z  axes,  %ihlch  moved  with  the  subject;  (2)  reporting  meter 
number  changes;  and  (3)  response  times  to  a  panel  abort  light  requiring  manual 
operation  of  a  panel  switch.  After  familiarization  runs,  mean  meter  change 
response  times  were  0.5  seconds  at  rest,  0.7  seconds  at  IGx+lGx  at  11  cps, 

1.0  second  at  lGx+2Gx  at  11  cps,  and  greater  than  1.5  seconds  at  JGx+3.5Gx  at 
11  cps,  for  a  short  duration,  after  which  time  subject  discomfort  precluded 
further  meter  response.  Accelerometers  located  on  the  couch  and  also  on  the 
chest,  helmet,  and  hip  showed  acceleration  ration  amplifications  (to  4x  at  the 
head)  which  can  occur  in  this  restraint  'system.  Blurring  of  the  vision  was 
judged  less  severe  than  when  under  equivalent  Gz  vibration  conditions. 

Blurring  and  body  acceleration  ratios  decreased  progressively  at  the  higher 
frequencies.  At  lGx+^2Gx  at  11  cps,  some  subjects  experienced  severe  chest 
pains  and  headaches  even  when  straining.  At  1  Gx+lGx  peak  at  11  cps,  which 
we  recommend  designating  as  lGxj;G.7Gx  RMS  with  an'accompanying  power  spectrum, 
here  all  at  11  cps,  simple  adequate  performance  was  maintained  for  60  seconds. 
Problems  fo  vibration  isolation  are  discussed.  (Aerospace  Medicine  34(3):254. 
Mitrch.  1363) 


252 


Peddersen,  W.  E.  1962 

THE  ROLE  OP  MOTION  n4F0RMATI0N  AND  ITS  CONTRIBUTION  TO  SIMULATION 

VALIDITY 

(Bell  Aerospace  Corporation,  Bell  Helicopter  Company  Division,  Port 

Worth,  Texas) 

Rep.  No.  D228-429-001  April  ASTIA  AD  :81  855 

ABSTRACT:  The  use  of  a  motion  simulator  in  the  evaluation  and  testing  of 
those  display  and  instrumentation  concepts  which  are  central  to  the  objectives 
of  the  Army-Navy  Instrumentation  Program  (ANIP)  poses  the  same  question 
that  is  asked  of  any  testing  device;  namely,  to  what  extent  does  the  device 
allow  a  valid  evaluation  of  the  developments  under  consideration.  The 
ultimate  in  validity  in  such  a  situation  would  be  achieved  when  operator 
behavior  in  the  simulator  corresponds  precisely  to  control  behavior  in  the 
system  being  simulated  which,  in  this  case,  is  a  helicopter  in  all  of  its 
different  flight  modes.  Since  it  is  unrealistic  to  expect  exact  behavior 
correspondence  in  the  two  situations  the  task  is  one  of  determining  the 
extent  or  degree  of  approximation. 

This  report  summarizes  the  results  of  a  series  of  three  Investigations, 
both  simulator  and  flight  test,  designed  to  determine  the  relative  proficiency 
allowed  by  motion  information  in  the  simulator  in  a  hovering' flight  mode  and, 
secondly,  to  determine  with  appropriate  measures  the  degree  to  which  control 
behavior  in  the  helicopter  is  approximated  by  behavior  in  the  simulator  when 
the  tasks  are  e^ivalent. 

The  proficiency  results  are  reported  in  terms  of  integrated  absolute 
error  scores  about  the  various  axes  defining  the  hovering  task,  and  the 
behavioral  data,  that  is,  the  data  indicative  of  the  way  in  which  the 
helicopter  and  simulator  are  controlled  by  the  operator,  are  presented  in  the 
form  of  auto-'correlation  functions. 
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Pederov,  E.K.  1962  THE  DECISIVE  STEP  IN  THE  CONQUEST  OP  COSHIC  SPACE 
Science  and  Culture  (Calcutta)  28(1):  11-lA,  Jan.  1962 


ABSTRACT:  Soviet  apace  efforts  preparatory  to  manned  space  flight  Included 
studies  dealing  with:  (1)  the  conditions  encountered  during  space  flight 
(accelerations,  temperature  changes,  weightlessness,  radiations)  and  means  of 
protecting  the  astronaut  from  their  effects;  (2)  providing  normal  living 
conditions  In  the  space  cabin; -and  (3)  medical  selection  techniques  and  training 
format  for  astronauts.  The  system  devised  for  the  constant  medical  supervision 
of  both  the  pilot's  health  and  working  capacity  In  all  stages  of  flight  Is 
discussed.  Y.A.  Gagarin's  orbital  flight  (April  12,  1961)  Is  briefly  mentioned. 
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Pedorov,  Ye.  1961  ACCOMPLISWIENT  OP  THE  CENTURY 
Isvestlya  4  cols.;  13  April  1961. 
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Pedotov,  Yu.  1960  BEPORE  TAKE-OFF  INTO  SPACE 
Krasnaya  zvezda  P.  3;  18  May  1960. 


256 


Pedotov,  Yu.  1960  EARTH-SPACE-EARTH 
Krasnaya  zvezda  Pp.  3-4;  2  December  1960 
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Ferguson,  C.H.  1940  NOISE  AND  VIBRATION  CONTROL  Can,  Pub.  Health  J.  31:613-618 
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Pinkie,  A.  L.,  &  J.  R.  Poppen  1948  CLINICAL  EFFECTS  OF  NOISE  AND  MECHANICAL 
VIBRATION  OF  A  TURBO-JET  ENGINE  ON  MAN .  J.  Applied  Physiol,  1*183-204, 
Sept.  1948 
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Plohbein,  W.I.,  and  L.C.  Salter  1950  THE  RELATIONSHIP  BEiwEEN  TRUCK  AND 
TRACTOR  DRIVING  AND  DISORDERS  OP  THE  SPINE  AND  SUPPORT LNG  STRUCTURES. 
Reprint  from  Industrial  Medicine  and  Surgery  19(9) :44A-445,  Sept.  1950 


ABSTRACT:  At  least  16,000,000  persons  in  the  United  States  daily  o,.  interriittemf 
ly  operate  trucks,  farm  tractors,  buses,  taxicabs,  locomotives  and  construction 
equipment,  exclusive  of  the  huge  number  of  operators  of  rough-riding  equipment 
in  the  Armed  Forces . 

A  review  of  medical  literature  reveals  'few  references  to  the  possible  etiolcglc, 
contributions  of  truck  and  tractor  driving  to  various  disorders  of  the  spine 
and  supporting  structures. 

So  far  as  could  be  determined  no  formal  study  of  the  occupational  hazards  of 
truck  drivers  was  undertaken  until  1938.  Even  in  that  study  the  "ride  problem" 
was  completely  ignored.  From  findings  available  it  appears  that  the  question 
of  how  much  of  a  medical  aspect  there  is  to  the  occupational  conditions  inherent 
in  the  operation  of  rough-riding  vehicles,  except  possibly  in  the  field  of 
aeronautics,  is  one  that  has  not  received  the  attention  and  study  it  deserves, 
especially  when  the  number  of  such  operators  is  considered. 

For  more  information  on  the  relationship  between  disorders  of  the  spine  and 
supporting  structures  and  the  driving  of  trucks  and  tractors  this  survey  was 
made . 
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Fitts,  Paul  M.  1947  PRELIMINARY  STUDIES  OF  THE  EFFECT  OF  VIBRATION,  ILLUMINATION 
AND  TYPE  SIZE  ON  LEGIBILITY  OF  NUMERALS 
(Engineering  Division,  Air  Materiel  Command,  Wright-Pa t terson  Air  Force  Base, 

Dayton,  Ohio)  Serial  No.  TSEAA-694-IF  June,  1947.  ASTIA  ATI  64  451  or 
ASTIA  ATI  6672 

ABSTRACT:  Preliminary  studies  were  made  of  the  effects  of  vibration,  illumination, 
and  type  size  upon  the  speed  and  accuracy  with  which  numerals  could  be  differenti¬ 
ated  from  one  another.  Ori  a  reading  task  requiring  Judgments  of  the  similarity  or 
difference  of  numerals,  the  effect  of  vibration  amplitude  is  generally  comparable 
to  that  of  brightness  and  type  size  within  the  range  of  values  used  in  the 
experiment,  r'  servers  can  adjust  effectively  to  different  values  of  amplitude, 
brightness,  or  type  size  within  fairly  wide  limits.  However,  a  combination  of 
unfavorable  values  may  go  beyond  the  capacity  to  adjust  and  produce  significant 
impairment. 
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Fitts,  Paul  1948  STUDIES  OF  THE  EFFECT  OF  TYPOGRAPHICAL  SPACING  ON  THE 

LEGIBILITY  OF  NUMERALS  UNDER  VIBRATION,  BY  M.N.  CROOK,  G.S.  BARKER,  A.C. 
HOFFMAN  AND  J.L.  KENNEDY,  TUFTS  COLLEGE 

^ero  Medical  Laboratory  ,  Engineering  Division,  Wf ight-Patterson  AFB,  Dayton, 
Ohio).  Memorandum  Report  No.  MCREMD-694-15  ASTIA  ATI  139  063 

ABSTRACT;  The  purpose  of  this  report  is  to  present  the  results  of  further 


research  conducted  by  the  authors  of  the  Institute  for  Applied  Experimental 
Psychology,  Tufts  College  under  contract  with  the  Air  Materiel  Command.  The 
present  study  constitutes  a  continuation  of  exploratory  studies  of  the  effect 
of  a  number  of  interacting  variables  on  the  legibility  of  instruments,  tables 
and  ptinted  matter  used  in  aircraft.  It  vas  found  that  no  serious  difficulty 
should  be  experienced  in  new-type  aircraft  by  crew  members  wbo  have  to  read 
tables  and  charts  printed  according  to  standard  practice,  unless  a  combination  of 
unfavorable  conditions,  such  as  poor  lighting,  excessive  vibration  and  small 
type  size,  is  encountered. 


Flaame,  A.L.  1931  INTUJENCE  ET  LIMITES  PHYSIOLOGIQUES  DE  lA  VITESSE  ET  DE  SES 
DERIVES  (ACCELERATIONS,  CHOCS,  TREPIDATIONS  )(tNrLL’ENCE  AND  PHYSIOLOGICAL 
LIMITS  OP  SPEED  AND  ITS  DERIVATIVES  (ACCELERATION,  IMPACT,  AND  VIBRATION) 
Arch.  Med.  mil.  95:263-302 
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Fleisch,  A.  1931  VENtWOTORENZENTRUM  UND  VENENREFLEXE .  II.  MITTEILUNG, 

BLUTDRUCK2UGLER  UND  VENENREFLEXE.  (Venomotor  Centers  and  Venal  Reflexes 
Bloodpressure  Regulator  and  Venal  Reflexes) 

Pfliig.  Arch,  ges  Physiol,  (Berlin)  226;  393-410 
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Floyd,  J.  1957  BEHAVIORAL  AND  METABOLIC  EFFECTS  OF  NOISE  IN  MICE 

(Master's  Thesis,  Department  of  Zoology  and  Entomology,  Pennsylvania 
State  University,  September  1957.) 
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Flume,  J.  L.  1962  EFFECT  OF  VIBRATION  AND  TEMPERATURE  ON  THE  SPECIFIC 

REACTIVE  CAPACITY  OF  ANTISERUM.  (School  of  Aerospace  Medicine,  Brooks  AFB, 
Texas)  SAM-TDR-62 -48;  March  1962 


ABSTRACT:  The  effect  of  heat  and  shaking  on  the  specific  reactive  capacity  of 
antiserum  was  investigated  by  both  precipitation  and  passive  hemagglutination. 
Results  indicate  that,  while  the  capacity  of  the  antiserum  to  precipitate  with 
homologous  antigen  is  destroyed  by  heat,  the  antiserum  is  still  capable  of  caus¬ 
ing  agglutination  of  red  blood  cells  sensitized  with  the  antigen.  It  is  possible 
that  in  the  heat-treated  preparations  of  -antiserum  there  exist  protein  molecules 
of  various  degrees  of  denaturation  which  are~dex^table  by  passive  hemagglutina¬ 
tion  but  not  by  the  less  sensitive  precipitation  technic.  The  increase  in 
precipitability  observed  when  antiserum  is  vigorously  shaken  might  be  due  to  a 
change  in  molecular  configuration  with  resulting  exposure  of  antibody  reactive 
sites.  (AUTHOR)  _ _ 
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Flynn,  P.  D.  1950  ELASTIC  RBSPOMSE  OP  SIMPLE  STRUCTURES  TO  PULSE  LOADINGS. 
(B«lllstlct  Research  Laboratory,  Aber(*een,  Md.)  BRL  Memo  Rapt.  No.  525 
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Forbes,  A.  R.  1960  THE  EFFECTS  OF  WHOLE-BODY  VIBRATION  ON  CCRlPENSATORY 
TRACKING  PERFORMANCE.  (Royal  Air  Force,  Inst,  of  Aviation  Med., 
Farnborough)  I.  A.  M.  Report  No.  144.  May  1960. 

ABSTRACT:  Two  experiments  are  described  in  which  subjects  performing  a 
tracking  task  were  exposed  to  vibrations  the  frequency  range  of  which  was 
the  same  as  that  in  which  the  bulk  of  vibrations  recorded  in  aircraft  during 
flight  through  turbulent  air  are  found. 

It  was  found  that  exposure  to  vibration  caused  a  significant  impairment 
of  tracking  performance,  although  it  was  not  possible  to  derive  a  linear 
relationship  between  the  parameters  of  the  vibration  stimulus  and  performance 
It  is  concluded  that  the  factors  affecting  performance  included  shouldsr- 
girdle  resonance  and  degraded  visual  acuity  as  well  as  julting  of  the 
subjects'  arm  and  hand  during  vibration. 
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Forkois,  H.M.  and  R.W.  Conrad.  1953  A  LARGE  DISPLACEMENT  AMPLITUDE  MACHINE 
FOR  PHYSIOLOGICAL  APPLICATIONS.  (Naval  Research  Uboratory,  Wash.jD.C.) 
Report  no.  4151,  June  1953  ASTIA  AD  15594 

ABSTRACT:  A  direct  drive  mechanical  vibration  machine  was  designed  which 
produces  vertical  sinusoidal  excursions  up  to  4  inches  and  handles  loads  up 
to  200  lb  at  accelerations  not  exceeding  15  g.  The  frequency  rartge  is , from 
2  to  50  cps.  The  calibration  of  the  amplitude  scale  was  accurate  to  within 
yi,  for  small  loads  and  to  within  6%  for  large  loads  at  high  accelerations. 
Records  are  presented  of  the  wave  form  of  the  steady  state  motion  and  of  the 
starting  and  stopping  transients. 
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Forster,  F.  and  A.  Holste  1937  THE  BIOLOGICAL  EFFECTS  OF  ULTRASONICS  Naturwissetr 
schaf ten  25:11-12 
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Foster,  J.  E.  1961  CORRELATION  BETWEEN  RANDOM  AND  SINUSOIDAL  VIBRATION  EXCITA¬ 
TION  BY  MEANS  OF  COMPARING  ELECTRICAL  NOISE  GENERATED  RATHER  THAN  THROUGH 
FATIGUE  FAILURES.  (Proceedings  of  the  Institute  of  Environmental  Sciences 
National  Meeting,  April  5,  6,  7,  1961,  Washington,  D.  C.;  Paper  not  available 
at  publication) 


Foster,  J.E.  1961  RANDOM-SINUSOISAL  VIBRATION  CORRELATION  STUDY. 

(Collins  Radio  Co.,  Cedar  Rapids,  Iowa)  UADD  TN  61-43,  ASTIA  AD-267  509, 
July  1961 


ABSTRACT;  Avionic  equipments  were  tested  to  determine  if  a  correlation  exicted 
on  the  basis  of  electrical  degradation  of  the  output  signal.  Two  electro¬ 
mechanical  equipments  were  used  in  conducting  this  correlation  study.  A 
description  of  test  procedures  and  major  components  of  testing  equipment  is 
given.  Typical  plots  of  empirical  data  are  shown  of  each  equipment  indicating 
electrical  noise  response  generated  at  particular  levels  of  sinusoidal  and 
random  excitation.  To  show  whether  or  not  correlation  exists  between  the  two 
means  of  excitation,  cross-plots  of  data  at  distinct  frequencies  were  made  in 
every  plane  of  excitation,  where  feasible.  The  results  show  that  no  well- 
defined  correlation  exists  between  sinusoidal  and  random  excitation.  In  some 
cases  there  was  not  even  a  distinguishable  reproduction  of  frequency  from  one 
mode  of  excitation  to  the  other.  (Author) 
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Fournier,  E.  1957  EFFETS  PATHOLOGIQUES  DBS  SONS,  ULTRA-SONS,  BRUITS  BT 

VIBRATIONS  INDUSTRIELLES  (Pathological  Effect  of  Sounds,  Ultra-Sounds 
Noise  and  Industrial  Vibrations) 

Bulletin  medical  (Paris)  71;  ii 


Fowler,  R.C.  1955  DAMAGE  TO  ANIMALS  DUE  TO  VIBRATION, 

In  U.S.  Assistant  Secretary  of  Defense  (Research  and  Development) 
Washington  D.C.,  Shock  and  Vibration  Bulletin  No.  22  Supplement,  pp,  IS¬ 
IS,  July  1955. 


ABSTRACT;  As  part  of  the  basic  problem  of  determining  the  mechanical  and 
biological  properties  of  the  human  when  subjected  to  sinusoidal  motion  of 
varying  amplitude  and  frequency.  Navy  Medical  Research  Laboratory  has  conducted 
an  experimental  survey  of  possible  pathological  consequences  to  small  animals 
when  subjected  to  severe,  controlled,  continous  vibration.  The  results  reported 
herein  are  preliminary,  and  must  in  no  way  be  considered  binding  or  conclusive. 
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Franke.  E.  K. _ 1948  MEASUREMENT  OF  THE  MECHANICUU.  IMPEDAN^  BODY 

SURFACE.  USAF,  Air  Materiel  Command,  Memo  Rept.  No.  MCREXD-695-71C, 
June  1948. 
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Franke,  E.K,  H.  Oestreicher  and  W.W.  von  Wittern  1950  PROPAGATION  OF  SURFACE 
WAVES  OVER  THE  HUMAN  BODY.  Fed.  Proc.  9:42 


ABSTRACI:  A  well  established  wave  pattern  appears  on  a  body  surface,  such  as 
that  overlying  the  rectus  femorls,  when  the  surface  Is  In  firm  contact  with  and 
driven  by  a  small  piston  (diameter  1  In.)  at  frequencies  near  100  cps .  This 
pattern  Is  easily  observed  and  photographed  by  stroboscopic  light.  The  wave* 
length  was  determined  by  measuring  through  several  wavelengths,  the  change  of 
phase  of  the  deflection  as  a  function  of  distance  from  the  center  of  the  piston. 
For  this  purpose  the  vibrations  were  detected  by  a  capacltatlve  device  which 
used  the  body  as  one  electrode  and  a  small  disc  at  a  suitable  distance  as  the 
other.  This  arrangement  did  not  disturb  the  wave  propagation.  Changes  of 
capacity  due  to  the  vibrations  are  converted  Into  electrical  signals  by  operat¬ 
ing  the  condenser  In  a  high  frequency  resonant  circuit.  The  propagation  veloc¬ 
ity  was  found  to  be  constant  at  about  160  cm/sec.  In  the  frequency  range  15-150 
pps .  When  the  amplitude  of  the  exciting  piston  Is  held  constant,  1)  at  any 
frequency  the  wave  amplitude  varies  Inversely  with  the  square  of  the  distance, 
and  2)  at  any  distance  the  wave  amplitude  varies  inversely  with  frequency. 
Theoretical  considerations  concerning  the  wave  propagation  in  viscous -elastic 
media  give  a  general  picture  of  the  mechanism  of  the  waves  and  their  relation 
to  the  elastic  properties  of  the  medium.  Such  considerations  show  also  that 
the  waves  are  essentially  shear  waves  In  this  frequency  range. 
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Franke,  E.  K.  1950  MECHANICAL  IMPEDANCE  OF  THE  SURFACE  OF  THE  HUMAN  BODY, 

J,  Appl.  Physiol.  3:582-590. 

See  also:  Wright  Air  Develop.  Center,  Wrlght-Pstterson  AFB,  Ohio.  Tech. 
Rept.  No.  54-24. 

ABSTRACT:  By  means  of  methods  previo’usly  developed  for  the  investigation  of 
acoustical  and  mechanical  vibrations,  the  Impedance  of  the  body  surface  was 
measured.  It  Is  shown  that  It  .Is  possible  to  calculate  the  stiffness  constant 
of  the  muscle  from  the  results  obtained.  A  non-linear  relation  between  stiffness 
and  applied  pressure  was  established  experimentally.  From  the  impedances  mea¬ 
sured,  contact  time  and  rebound  of  a  hanmer  striking  the  body  were  calculated. 

In  this  way,  the  results  of  the  impedance  method  could  be  checked  against  those 
obtained  with  a  ballistic  method  published  recently.  The  agreement  was  satis¬ 
factory. 
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Franke,  E.K.  1951  MECHANICAL  IMPEDANCE  MEASUREMENTS  OF  THE  HUMAN  BODY  SURFACS 
(USAF ,  Wright -Patterson  AFB)  TR  6469 
See  also  J.  Appl.  Phvs lol.  3:580-590 
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Franke,  E.  K.,  H.  E.  von  Gierke,  H.  L.  Oestreicher,  H.  0.  Parrack  &  W.  W.  von 
Wittern  1951  PHYSICS  OF  VIBRATIONS  IN  LIVING  TISSUES. 

(Aero  Medical  Laboratory,  Air  Materiel  Connand,  Wrlght-Patterson  AFB, 

Ohio)  AF  TR  No.  6367,  Feb.  1951.  ASTIA  ATI  108  737. 

ABSTRACT:  The  experimental  data  about  the  behavior  of  vibrating  body  tissue 
for  the  frequency  range  zero  to  20  Kcps  are  summarized.  The  results  show  that 
the  vibratory  energy  Is  absorbed  by  the  body  surface  in  several  ways  and  that 
for  the  distribution  of  the  energy . inside  the  body  tissue  in  the  different  fre* 
quency  ranges  different  types  of  wave  propagation  are  important.  The  results 
suggested  a  theory  where  the  propagation  of  vibratory  energy  in  soft  human  body 
tissue  is  compared  to  the  wave  propagation  in  a  viscous  elastic  compressible 
medium.  The  general  physical  conclusions  of  this  theory  are  briefly  outlined 
and  the  three  types  of  wave  propagation  to  be  expected,  the  shear  waves,  the 
compression  waves  and  the  surface  waves  are  characterized.  By  applying  this 
theory  specifically  to  the  cases  experimentally  investigated  where  the  vibrating 
force  is  applied  prependiculary  to  the  body  surface  it  is  shown  that  the  simpli¬ 
fied  model  of  a  vibrating  sphere  in  a  viscous  elastic  medium  describes  entirely 
the  mechanical  behavior  of  the  body  tissue.  The  qualitative  agreement  between 
the  calculated  and  measured  characteristics  in  terms  of  impedances  was  found  to 
be  sufficiently  good,  that  it  is  possible  to  determine  out  of  this  agreement 
approximate  values  for  the  shear  elasticity  and  the  viscosity  of  the  body  tissue, 
the  most  important  of  the  unknown  physical  constant  involved  in  the  theory.  With 
these  constants  known  the  mechanical  behavior  of  the  body  surface  can  be  calculated 
for  the  whole  frequency  range  from  zero  to  about  ICf  cps  in  the  ultrasound  range. 
The  theory  enables  us  also  to  estimate  from  the  impedance  characteristic  measured 
on  the  body  surface,  the  kind  of  wave  propagation  inside  the  body.  That  is,  it 
shows  how  much  of  the  total  energy  entering  the  body  is  distributed  in  the  body 
in  the  form  of  shear  waves  and  how  much  as  compression  waves. 
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Franke,  E.K.,  H.E.  Von  Gierke,  H.L.  Oestreicher,  H.O.  Parrack  and  W.W. 

von  Wittern.  1951  PROPAGATION  OF  SURFACE  WAVES  OVER  THE  HUMAN  BODY. 

(Wright  Air  Development  Center,  Wright-Patterson  APB,  Ohio' 

A.F.  Technical  Report  No.  6464,  June  1951 

Abstract:  Waves  propagating  over  the  surface  of  the  human  body  are  theoretically 
and  experimentally  investigated.  They  are  photographed  by  means  of  synchronized 
stroboscopic  light  and  their  propagation  velocity  and  amplitude  determined  by 
an  accurate  electrical  measuring  method. 

The  comparison  of  the  measured  values  with  the  results  of  the  theoretical 
analysis  allows  the  determination  of  the  coefficient  of  elasticity  of  human 
tissue. 


.  1.973  . 


Pranke,  E.  K.  1951  MECHANICAL  IMPEDANCE  MEASUREMENTS  OF  THE  HUMAN  BODY 
SURFACE.  J.  AppI.  Phvstol.  3:580-590 

(See  also  USAF,  Wright -Patter eon  AFB,  Aero  Medical  Ub.  Technical  Rept.  6469) 


ABSTRACT:  By  means  of  methods  previously  developed  for  the  Investigation  of 
acoustical  and  mechanical  vibrations,  the  Impedance  of  the  body  surface  was 
Masured.  It  is  shown,  that  It  is  possible  to  calculate  the  itlffness  constant 
of  the  nuscle  from  the  results  obtained.  A  non-linear  relation  between  stlff'- 
ness  and  applied  pressure  was  established  experimentally.  From  the  impedancea 
measured,  cpntact  time  and  rebound  of  a  hammer  striking  the  body  were  calculat 
ed.  In  this  way,  the  results  of  the  impedance  method  could  be  checked  against 
those  obtained  with  a  ballistic  siethod  published  recently.  The  agreement 
was  satisfactory. 
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Franke,  E.K.,  1952  IMPEDANCE  OF  THE  HUMAN  MASTOID. 

Journal  of  the  Acoust leal  Society  of  America.  24:  410-411 


ABSTRACT:  The  Impedance  of  the  human  mastoid  was  determined  by  iseans  of 
vibrating  piston,  one  end  of  which  was  placed  In  firm  contact  with  the  body 
surface.  The  Impedances  of  several  subjects  were  nmasured.  The  compliance 
c  and  the  resistance  r  were  calculated  from  the  results;  the  average  valuea 
were  c  >  1.5  x  10  *4  cm/<)yne  and  r  <■  1.0  x  10*  dyne/cm/sec,  for  an  area  of 
the  piston  base  of  1  emPand  an  application  force  of  250  g.  It  is  shown  how 
the  Impendance  depends  on  the  area  and  the  application  force  of  the  piston. 
A  critical  review  of  the  literature  on  the  sublect  is  given. 
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Franke,  E.K.,  H.E.  von  Gierke,  F.M.  Grossman  and  H.E.  von  Wlttem  1952  THE 
JAW  MOTIONS  RELATIVE  TO  THE  SKULL  AND  THEIR  INFLUENCE  ON  HEARING  BY  BONE 
CONDUCTION.  Journal  of  the  Acoustical  Society  of  America.  24(2): 142-14' , 
March  1952 

ABSTRACT:  Opening  and  closing  the  mouth  Increases  the  sound  pressure  produced 
by  bone  conduction  In  the  closed  auditory  canal  by  as  much  as  six  to  ten  deci¬ 
bels  In  the  frequency  range  between  40  cps  and  700  cps.  This  difference  is 
explained  by  vibrations  of  the  lower  jaw  relative  to  the  sLull.  The  resonance 
curve  of  this  motion  was  measured  and  used  to  calculate  the  Influence  of  the 
lower  jaw  motion  on  the  sound  level  In  the  closed  auditory  canal.  The  results 
show  that  the  measured  frequency  response  of  the  difference  in  sound  pressure 
open  mouth  vs  closed  mouth,  may  be  explained  entirely  by  vibrations  of  the  lower 
jaw. 


-  1,974  . 


E.  K. ,  H.  E.  von  Gierke,  H.  L.  Oestrelcher,  H.  0.  Parreck,  &  W.  W.  von 
Wittem  1952  PHYSICS  OP  VIBRATION  IN  LIVING  TISSUES, 

J.  Appl.  Physiol.  4:886-900,  1952. 

See  also  USAF,  tfrlghC-Pacteraon  APB,  Ohio,  Aero  Hed.  Lab.  AP  TR  6367, 

1  A  C  T  * 


284 


Franks,  E.  K.  1954-  THE  RESPONSE  OF  THE  HUMAN  SKULL  TO  MECHANICAL  VIBRATJONS. 

(Wright  fir  Development  Center,  Wrlght-Patterson  APB,  Ohio)  Tech.  Rept. 

No.  54-24.  AiTiA  AD  61817. 

See  also  J.  Accoustlcal  Soc.  Am.  28:1277-1285.  1956. 

ABSTRACT:  This  report  describes  measurements  of  the  mechanical  Impedance  and  of 
the  resonance  frequencies  of  the  human  skull.  The  measurements  were  made  In  the 
frequency  range  from  200  to  1,600  cpa,  the  skull  being  excited  to  vibration  by 
means  of  an  electrodynamically  driven  piston  with  a  small  contact  area.  Data 
were  obtained  from  living  subjects,  a  dry  skull  preparation  and  a  human  cadaver. 
The  modulus  of  elasticity  of'skull  bone,  calculated  from  the  resonance  frequency 
of  the  skull,  is  consistent  with  the  value  obtained  by  static  measuring  methods. 
The  propagation  velocity  of  bending  waves  in  the  skull  bones,  also  calculated 
from  the  resonance  frequency,  agrees  satisfactorily  with  the  experimentally  deter* 
mined  propagation  velocity.  It  Is  shown,  finally,  that  a  vibrating  spherical 
shell  Is  a  suitable  model  for  the  skull  and  describes  its  vibration  patterns 
with  good  approximation. 
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Franke,  E.  K.  1955  THE  MECHANICS  OF  VIBRATION  IN  THE  HUMAN  BODY, 

Supplement  to  Shock  and  Vibration  Bulletin.  No.  22,  7-15. 

ABSTRACT:  This  paper  discusses  the  principles  of  the  application  of  mechanics 
to  the  human  body.  To  illustrate  the  proceedure  for  constructing  a  simplified 
model,  a  few  examples  of  work  at  Wright  Air  Development  Center  are  presented. 

The  mechanical  behavior  of  the  human  tissue  is  treated  as  a  semi-infinite 
vlsco-elastlc  medium  and  that  of  the  whole  body  as  a  simple  harmonic  oscillator. ■ 
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Franke,  E.  K.  1956  THE  RESPONSE  OF  THE  HUMAN  SKULL  TO  MECHANICAL  VIBRATIONS 
J.  Acoustical  Society  Am.  28:1277-1285,  1956. 

ABSTRACT:  This  report  describes  measurements  of  the  mechanical  impedance 
and  of  the  resonance  frequencies  of  the  human  skull.  The  measurements  were 
made  in  the  frequency  range  from  200  to  1,600  cps ,  the  skull  being  excited 
to  vibration  by  means  of  an  electrodynamically  driven  piston  with  a  small 
contact  area.  Data  were  obtained  from  living  subjects,  a  dry  skull  pre¬ 
paration  and  a  human  cadaver-  The  siodulus  of  elasticity  of  skull  bone, 
calculated  from  the  resonance  frequency  of  the  skull,  is  consistent  with 
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the  value  obtained  by  static  measuring  loethods.  The  propagation  velocity 
of  bending  waves  in  the  skull  bones,  also  calculated  from  the  resonance 
frequency,  agrees  satisfactorily  %rith  the  experimentally  determined 
propagation  velocity.  It  is  shown,  finally,  that  a  vibrating  spherical 
shell  is  a  suitable  model  for  the  skull  and  describes  its  vibration  patterns 
with  good  approximation. 


Franke,  E.  K.,  &  K.  M.  Hildreth  1956  LOCAL  VASCULAR  RESPONSE  TO  VIBRATIONS. 

(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  IN  56-297' 

ASTU  AD-97  106;  July  1956  • 

ABSTRACT:  Measurements  were  made  of  the  heat  flow  through  the  human  body  surface 
after  stimulation  by  mechanical  vibrations  from  hand  tools.  Studies  were 
restricted  to  the  frequency  range  between  2000  and  20,000  cycles/min;  vibrations 
in  this  range  are  produced  by  light  hand  tools,  such  as  hand  grinders  and 
polishers,  pie  heat  flow  of  13  male  subjects,  whose  average  age  was  20  yr,  was 
determined;  heat  flow  was  used  as  an  indication  of  vascular  response,  since 
vascular  response  accompanies  any  change  in  peripheral  blood  circulation.  A 
flow  calorimeter  was  used  to  measure  heat  flow,  and  a  vibrating  piston  was  used 
as  the  vibrating  source.  Results  indicated  that  after  vibration  exposure,  heat 
flow  increased  to  an  amount  which  corresponded  to  a  dilation  of  peripheral 
capillaries.  The  time  required  for  heat  flow  to  return  to  a  normal,  previbra¬ 
tional  level  was  variable  from  subject  to  subject.  (ASTIA)  | 


Pranken,  P.A.  1960  METHODS  OF  SPACE  VEHICLE  NOISE  PREDICTION. 
(Wright  Air  Development  Center,  Wright-Patterson  AFB,  Oh.o) 
WADC-TR-58-343 


ABSTRACT:  Possible  sources  of  noise  in  space  vehicle  are  rev: 
is  summarized  describing  the  variouq  fluctuating  pressure  fie] 
at  the  vehicle  exterior.  The  response  of  the  vehicle  structu^ 
pressure  fields  and  the  resulting  radiation  of  noise  to  the  iJ 
studied  analytically.  The  need  for  new  theoretical  and  exper] 
in  specific  areas  is  emphasized.  The  effects  of  rocket  engin< 
cation  and  hearings  are  considered  in  detail.  General  commem 
ceming  vehicle  and  equipment  design  for  noise  control. 


■ewed.  Information 
da  that  may  exist 
e  to  these 
Lternal  spaces  are 
.mental  knowledge 
:  noise  on  communi- 
:s  are  made  con- 


r  response  to  HIGH  SPEED  LOW  LEVEL 

!  Canadian  Air  Force,  Institute  of  Aviation  Medicine, 
Toronto,  Ontario,  Canada)  ’ 

ABSTRACT:  As  a  preliminary  Investigation  of  the  human  repponie  to  high  speed 


-  1,976  . 


low  level  flight,  a  T*33  aircraft  was  flown  at  not  more  than  100- feet  ACL  and 
approxlnvately  400K  on  a  selected  course  for  a  duration  of  about  40  minutes  per 
run.  Three  pilots  of  differing  anthropomorphic  form  each  made  several  flights 
in  varying  conditions  of  turbulence.  Continuous  acceleration  tracings  were 
registered  on  an  airborne  recorder,  from  the  seat,  the  "hard  hat",  and  the 
pilot's  hip,  along  with  ECGs  and  pneuTOgrams.  A  photographic  record  of  head 
movement  was  obtained.  Analysis  of  the  tracings  showed  the  dimensions  of  verti¬ 
cal  accelerations  and  Jolts,  the  predominant  frequency  response,  etc.  ECG 
showed  no  abberatlons,  but  varied  In  rate  In  association  with  buffeting  and 
flying  stress.  Pneumograms  showed  the  effects  of  buffeting  on  respiratory  rate 
and  pattern.  A  technique  was  devised  for  analysing  the  tracing  In  terms  of 
Jolt  function,  believed  to  give  a  closer  representation  of  the  Intensity  and 
duration  of  the  buffeting.  Subjective  reports,  borne  out  by  the  photographic 
record.  Indicated  that  on  some  runs  the  pilot  was  approaching  the  limit  of  his 
ability  to  control  the  aircraft.  Pilots  veiled  in  their  subjective  and  physio¬ 
logical  response.  (Aerospace  Medicine  34(3): 255,  March  1963.) 
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Fraser,  N.  M.  1960  HUMAN  PERFORMANCE  UNDER  VIBRATION. 

Rational  Institute  of, Health  RF  Project,  Ohio  State  University,  Columbus, 
Ohio)  Sept.  1960;  Appendix  IV 
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Fraser,  T,  M.,  G.  Hoover,  &  W.  F.  Ashe  I960'  HUMAN  PERFORMANCE  UNDER  VIBRATION: 
PHYSIOLOGICAL  AND  PSYCHOMOTOR  RESPONSE  OF  A  VIBRATING  SUBJECT  MONITORING  A 
VIBRATING  DISPLAY.  (Paper,  31st  Annual  Meeting  of  the  Aerospace  Medical 
Association,  Americana  Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  I960) 

ABSTRACT:  Human  subjects  were  serially  exposed  on  a  shake  table  to  a  spectrum 
of  vibration  that  combined  each  of  the  selected  frequencies  and  amplitudes 
with  each  of  the  three  planes  of  space.  Frequencies  ranged  from  2  to  12  cps , 
and  amplitudes  from  0.06  to  0.25  Inches.  While  under  vibration,  the  subjects 
monitored,  by  a  control  stick,  a  two-dimensional,  visual  display  presented  on 
a  bank  of  lights  mounted  on  the  table.  Error  was  electronically  computed. 
Statistical  analysis  demonstrated  differences  in  performance  relating  to 
frequency,  amplitude,  and  plane.  By  exposing  subjects  under  similar  conditions 
of  vibration  to  a  nonvibrating  display,  differences  were  also  observed  between 
performance,  du:  ing  which  both  subject  and  display  were  vibrating,  and 
performance,  in  which  the  subject  only  was  vibrating.  Physiological  responses 
concurrently  Investigated  Included  electrocardiography,  electromyography, 
respiration,  body  damping,  and  postvlbrat ion  blood  pressure.  Specific  physio¬ 
logical  changes  were  observed. 
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Fraser.  T.M.,  6.N.  Hoover.  &  W.F.  Asha  1960  ASPECTS  OF  THE  PHYSIOLOGICAL 
RESPONSE  TO  WHOLE- BODY  VIBRATION 

Paper,  American  Physiological  Society  Fall  Meeting.  Stanford,  California. 
August  23,  1960 
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Fraser,  T.M.,  G.N.  Hoover,  and  U.F.  Ashe.  1961  TRACKING  PERFORMANCE 

DURING  LOW  FREQUENCY  VIBRATION.  Aerospace  Med.  3 2 CD: 829-835,  Sept.  1961. 

ABSTRACT:  Healthy  subjects  were  exposed  to  harmonic  sinusoidal  vibration  in 
48  randomly  selected  combinations  of  3  planes,  4  frequencies,  and  4 
amplitudes,  namely  2,  4,  7,  and  12,  cps,  and  1/16,  1/8,  3/16,  and  1/4  inch. 
After  training  to  proficiency  in  the  nil  vibration  state,  the  subjects' 
performance  of  a  similarly  vibrating  tracking  task  was  measured.  Measurements 
were  also  lude  of  the  ability  of  vibrating  subjects  to  track  a  non-vibrating 
task. 

Decrement  in  performance  was  observed  related  to  plane,  and  to  function  of 
amplitude  modified  by  a  fractional  exponent  of  frequency. 

A  significant  difference  was  observed  between  the  performance  of  a  vibrating 
task  and  non-vibrating  task. 
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Fraser,  T.M.  1961  THE  PATHOLOGY  OF  LOW  FREQUENCY  VIBRATION. 
(Presented  at  the  4th  Joint  Committee  on  Aviation  Pathology, 
Toronto,  Oct.,  1961.) 


ABSTRACT:  This  paper  reviews  the  literature  selecting  evidences  for  traumatic 
injury  as  a  result  of  vibration.  Certain  aspects  of  the  physiological 
responses  to  vibration  are  reviewed  in  their  relationship  to  secondary  patho¬ 
logy.  Several  approaches  to  a  study  of  vibration  pathology  are  discussed, 
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Freberg,  C.  R. ,  &  E.  N.  Kemler  1943  ELEMENTS  OF  MECHANICAL  VIBRATIONS 
(New  York:  Wiley,  1943) 


.  1,978  . 
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Freeman,  D.E.  1961  VIBRATIONAL  SPECTROSCOPY  IN  OPTICS  AND  SPECTROSCOPY 
(Tufts  U.,  Medford,  Mass.)  Scientific  rept.  no.  2,  ASTIA  AD-266  394, 
November  1961 


ABSTRACT:  Since  1959,  when  the  Optical  Society  of  America  commenced  cover- 
to-cover  translation  of  the  Russian  journal,  Optika  ^  Spektroskopiya.  the 
translated  version.  Optica  and  Spectroscopy,  has  contained  about  ISO  articles 
in  the  field  of  vibrational  spectroscopy.  The  quality  of  the  translations 
in  high  and  merits  the  close  attention  of  spectroscopists.  This  review, 
dealing  with  the  period  from  January,  1959  until  March,  1961,  is  not  intended 
to  be  exhaustively  comprehensive  but  is  focussed  on  selected  topics,  so  that 
some  articles,  especially  those  of  a  more  empirical  nature,  are  omitted. 
(Author) 
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Frenzel,  H.,  K.  Hlnsberg,  and  H.  Schultes  1933  ^THOD  OF  EXPERIMENTAL  STUDY 
OF  BIOLOGICAL  ACTION  OF  ULTRASONIC  WAVES^Z.  ges.  exptl.  Med.  89;  246-251 
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Freundlich,  H.,  K.  Sollner 
WAVES  Klin.  Wochschr.  11 


jsnd  F.  Rogowskl 
1512-1513 
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Fringe,  H.,  C.  H.  Allen  and 
HIGH  INTENSITY  AIR-BORNE 
and  Comparative  Physiology 


1932  BIOLOGICAL  AtnON  OF  ULTRASONIC 


I.  Rudnick  1948  THE  PHYSICAL  EFFECTS  OF 
ULTRASONIC  WAVES  ON  ANIMALS.  J.  of  Cellular 
31:339-358. 
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Frlngs,  H.,  M.Frings  &  A.  K| 
UNDER  AUDITORY  STRESS  - 
Pa.;AM[:,  Wright-Pattersoi 


Ivert  1950  BEHAVIOR  PATTERNS  OF  THE  LABORATORY  MOUSE 
And  APPENDIX  (Pennsylvania  State  College,  State  College, 
h  APB,  Dayton,  0.)  AF-TR-6028;  September  1950,  ATI  85939 


ABSTRACT:  Mice  of  three  st 
tibillty  to  audiogenic  seiz 
stimulus  was  a  10  kc  per  se 
pattern  and  pre-seizure  beh 
as  affected  by  age,  sex,  an 
the  experiment,  which  allow 
genic  seizure  In  rodents,  1 
strain  or  sex  differences  i 
nice  seem  least  susceptible 
variation  in  susceptibility 
The  analysis  of  commercial 
is  appended. 


jralns  (albino,  C-57,  and  dba)  were  tested  for  suscep- 
ure  over  the  age  range  15  to  50  days.  The  sound 
c  note  at  an  average  intensity  of  99db.  The  seizure 
avlor  of  the  mice  as  well  as  the  seizure  susceptibility 
Jd  strain  of  mice  are  discussed.  The  apparatus  used  in 
control  of  the  sound  stimulus  in  the  study  of  audio- 
described.  It  was,  found  that  there  were  few  inter- 
h  behavior  or  in  incidence  of  seizures.  In  general,  C-57 
and  dba  mice  most  susceptible,  but  great  Individual 
and  pattern  was  observed  even  within  the  same  litter, 
jaouse  diet  and  dog-biscuit  distributed  by  two  companieb 
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Frings,  H.  and  I.  Senkovits  1950  DESTRUCTION  OF  THE  PINNAE  OF  WHITE 

MICE  BY  HIGH  INTENSITY  AIR-BORNE  SOUND.  (U.  S.  A.  Air  Materiel 
Command.  Wright -Patterson  AFB,  Ohio)  USAF  TR  No.  6029,  July  1950 
(Unclassified,  English). 
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Fry,  W.J.  and  V.J.  Wulff  1950  EFFECT  OF  ULTRASOUND  ON  NERVOUS  TISSUES. 

Fed.  Proc.  9:45 

ABSTRACT:  Ultrasound  was  applied  to  peripheral  nerve,  crayfish  ventral  nerve 
cord  and  spinal  cord  of  the  frog.  Ultrasound  was  without  effect  on  excitability 
wave  form  of  the  spike  potential  or  propagation  velocity  of  peripheral  nerve, 
even  after  prolonged  exposures.  Th"  excired  crayfish  ventral  nerve  cord  exposed 
to  ultrasound  exhibited  a  reduction  of  spontaneous  activity  after  several 
seconds  exposure  and  recovered  its  original  activity  about  one  minute  after  the 
ultrasound  was  turned  off.  Frogs  positioned  so  that  ultrasound  was  incident  on 
the  dorsal  surface  over  the  lumbar  enlargement  evidenced  paralysis  of  the  hind 
legs  after  4.3  seconds  exposure  (at  room  temperature)  and  produced  paralysis 
after  7.3  seconds  exposure  (at  1°-2°C.)  Histological  examination  of  the  sciatic 
nerves  showed  extensive  degeneration  of  nerves  and  examination  of  the  spinal 
cord  exhibited  a  maximal  rise  of  1°  .  20  q  spinal  cord  of  intact  frogs 

exhibited  temperatures  rises  as  great  as  40®  C.  By  using  frogs  cooied  to  1®  C. 
and  reducing  the  ultrasound  exposure  to  two  4.3-8econd  pulses  interrupted  by 
4-minute  cooing  off  period,  it  was  demonstrated  that  temperature  rises  did  not 
exceed  15°C.  and  that  paralysis  of  the  hind  legs  occurred  during  the  second  4.3 
second  exposure.  Similar  experiments  on  frogs  (room  temperature)  indicated 
paralysis  upon  exposure  to  ultrasound  pulses  of  0.80  second,  delivered  at  a  rate 

f  3.0/sec.  and  no  paralysis  upon  exposure  to  sound  pulses  of  0.010  second 
delivered  at  a  rate  of  20/sec.,  yet  the  latter  procedure  produced  a  higher 
cord  temperature  than  the  former. 
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Fry,  W.J.  and  R  B.  Fry  1953  TEMPERATURE  CHANGES  PRODUCED  IN  TISSUE  DURING 
ULTRASONIC  LURADIAIION. 

Journal  of  the  Acoustical  Society  of  America  25:6-11,  Jan.  1953. 

ABSTRACT:  This  paper  is  concerned  with  the  technique  of  temperature  measurement 
in  living  tissue  during  irradiation  by  high  intensity  ultrasound.  The  intrepre- 
tation  of  data  obtained  by  the  use  of  thermocouples  is  presented.  The  specific 
biological  object  used  in  this  study  is  the  sp';>al  cord  of  rats  exposed  by  lami¬ 
nectomy.  This  particular  preparation  ser-ves  to  illustrate  the  relative  importance 
of  the  heat^conductlonprocess^ln  Contributing  to  the  temperature  change  as  a 
function  of  the  proximity  of  the  imbedded  thermocouple  to  bone  and  the  time  elaps¬ 
ed  after  Initiation  of  the  exposure. 

The  ultrasonic  frequency  used  in  these  studies  was  980  kc.  The  sound  intensities 
incident  on  the  cord  were  between  60  and  80  watts/cm^.  The  experimental  results 
presented  in  the  paper  are  used  to  obtain  values  for  the  acoustic  absorption  co¬ 
efficient  of  the  tissue  of  the  spinal  cord.  The  range  of  values  obtained  for  the 
intensity  absorption  coefficient  per  centimeter  from  measurements  made  on  six 
adult  rats  at  various  positions  in  the  spinal  cord  is  0,19  to  0.23  if  the  heat 
/■ana/.'Jrv  nf  r-iaaii*  rrmstant  nressiire  Is  1.00  calorie/cm^. 


Fry,  W.J.  and  R.B.  Fry  1954  DETERMlNAriON  OF  ABSOLUTE  SOUND  LEVELS  AND 
ACOUSTIC  ABSORPTION  COEFFICIENTS  BY  THERMOCOUPLE  PROBES  -  EXPERIMENT. 

Journal  of  the  Acoustical  Society  of  America  26:311-317,  May  1954. 

ABSTRACT:  A  stable,  readily  constructable  themocouple  probe  has  been  developed 
to  determine  absolute  sound  levels  In  ultrasonic  fields  In  liquid  media.  This 
paper  Includes  criteria  for  design  of  such  probes  and  a  discussion  of  experimental 
measurements  made  with  such  a  device. 

It  Is  a  consequence  of  the  method  that  If  the  sound  Intensity  at  an  appropriate 
size  thermocouple  Junction  Imbedded  In  an  absorbing  medium  Is  knovn  the  acoustic 
absorption  coefficient  of  the  material  can  be  determined.  The  method  thus  makes 
possible  the  determination  of  absorption  coefficients  of  minute  quantities  of 
material. 

The  probe  consists  of  a  thermocouple  imbedded  In  a  sound  absorbing  medium  which 
closely  matches  In  density  and  sound  velocity  the  medium  in  which  the  sound  level 
Is  to  be  determined.  In  use  the  transducer  which  generates  the  acoustic  field  Is 
excited  to  generate  sound  pulses  with  a  rectangular  envelope.  The  Initial  time 
rate  of  change  of  the  temperature  at  the  thermocouple  junction  Is  determined. 

In  addition  to  the  measurement  of  the  temperature  change,  the  calculation  of  the 
absolute  sound  Intensity  requires  only  a  knowledge  of  the  ;  >rption  coefficient 
of  the  Imbedding  material  and  Its  heat  capacity  per  unit  vo.ume  at  the  tempera¬ 
ture  at  which  the  measurements  are  made. 

The  experimental  results  Include  a  comparison  of  the  sound  level  determined  by 
a  thermocouple  probe  and  a  determination  by  radiation  pressure  methods.  The 
values  obtained  by  the  two  methods  agree  within  the  uncertainty  of  the  experi¬ 
mental  measurements. 
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Fry,  W.J.,  Fry,  F.J.,  Fry,  R.B.,  Tucker,  D.  and  Welkowitz,  W.  1954 

PHYSICAL  ACTION  OF  INTENSE  HIGH  FREQUENCY  SOUND  ON  VERTEBRATE  TISSUE, 

(  Wright  Air  Develop.  Center,  Air  Research  and  Develop.  Command, 
Wright-Patterson  AFB,  Ohio)  WADC  Techn.  Report  54-152,  September  1954, 
ASTIA  AD  56  536. 

ABSTRACT:  This  report  reviews  the  work  accomplished  on  contract  AF33 (03 8)20922 
from  its  inception  to  January  1,  1954.  The  work  has  included  an  extensive 
investigation  of  the  physical  mechanism  of  the  action  of  sound  on  tissue. 

Tissue  of  both  the  central  nervous  system  and  of  muscle  has  been  used  in  the 
work.  A  new  type  of  acoustic  probe  has  been  developed  as  a  primary  result  of 
this  work.  Another  result  evolving  from  the  temperature  study  has  been  a 
method  of  measuring  acoustic  absorption  coefficients  of  tissue.  Additional 
studies  of  the  physical  mechanism  of  acoustic  action  on  the  tissue  have  been 
concerned  with  cavitation.  Histological  studies  of  irradiated  tissue  have 
been  made  and  a  more  extensive  histological  investigation  is  planned.  Studies 
In  which  tissue  of  the  central  nervous  system  is  irradiated  show  that  both 
reversible  and  irreversible  effects  can  be  produced  by  the  sound.  (Part  B  of 
this  report  Is  catalogued  by  ASTIA  as  AD  151  086i 
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Pry,  W.  J.,  J.  P.  Brennan  &  J.  W.  Barnard  1957  HISTOLOGICAL  STUDY  OF  CHANGES 
PRODUCED  BY  ULTRASOUND  IN  THE  GREY  AND  WHITE  MATTER  OP  THE  CENTRAL 
NERVOUS  SYSTEM. 

In  Elizabeth  Kelly,  ed..  Ultrasound  in  Biology  and  Medicine.  (Washtng- 
tonr  American  Institute  of  Biological  Sciences,  1957)  Chap.  VII,  pp. 
110-130. 
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Pry,  W.  J.,  L.  D.  Breyer,  &  F.  Dunn  1958  PHYSICAL  ACTION  OF  INTENSE  HIGH 
FREQUENCY  SOUND  ON  VERTEBRATE  TISSUE.  (Wright  Air  Development  Division, 

Wright -Patterson  APB,  Ohio)  WADD  TR  54-152,  Part  II;  ASTIA  AD-151  086,  Mar. 

ABSTRACT:  The  work  described  and  the  results  presented  in  Part  A  of  this  report 
relate  to  the  initiation  of  an  elaborate  series  of  experiments  designed  to  yield 
Information  regarding  the  fundamental  physical  mechanisms  involved  in  the  irradia¬ 
tion  of  biological  materials  with  ultrasound.  The  work  was  undertaken  to  demon¬ 
strate  that  it  is  possible  to  realize  accurately  reproducible  resuUs  on  a  suitably 
prepared  and  precisely  irradiated  biological  specimen.  In  Part  B  some  aspects  of 
the  muscle  contraction  problem  are  discussed  and  an  elaborate  precision  muscle 
irradiation  laboratory,  including  a  new  type  of  myograph  are  discussed.  Results 
with  this  instrument  are  not  included.  Part  A  of  this  report  is  catalogued 
by  ASTU  as  AD  56  536. 
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Fryer,  D.  I.  1960  PHYSIOLOGICAL  EFFECTS  OF  DYNAMIC  EXPOSURE  TO  RAM  PRESSURES 
(Paper,  31st  Annual  Meeting  of  the  Aerospace  Medical  Association  ,  Americana 
Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 
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Fusco,  M.  P.  Plccoll,  0.  Elmlno  &  A  Rossi  1962  ^THE  MODIFICATIONS  OF  BLOOD 
COAGULATION  IN  EXPERIMENTAL  ANIMALS  (RABBITS)  SUBJECTED  TO  VIBRATIONS .1 
Boll.  Soc.  Ital.  Biol.  Sper.  38:1007-1008,  31  Oct.  1962  (It) 
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Fusco,  M.  ,  P.  Plccoll,  0.  El^no  6  A.  Rossi  1962  [BEHAVIOR  OF  THE  PERIPHERAL 
CIRCULATION  IN  ANIMALS  SUBJECTED  TO  VIBRATIONS] 

Boll.  Soc.  Ital.  Biol.  Sper.  38:1009,  31  Oct.  1962  (It) 


Fuaco,  M. ,  0.  Elralno,  A.  Rossi,  &  A.  Sllvestronl  1962  COMPORTAMENTO  DEL 
CIRCOLO  PERIFERICO  IN  ANIMALI  SOTTOPOSTI  A  VIBRAZIONI.  (Behavior  of 
Peripheral  Circulation  in  Animals  Subjected  to  Vibrations) 

Folia  med^  (Napoli),  45(11);  1051-1058.  Nov.  1962.  In  Italian. 


A  study  was  made  of  the  behavior  of  the  peripheral  rheogram  and  the  cutaneous 
temperature  in  two  groups  of  rabbits  subjected  to  vibrations.  In  the  first 
group  an  increase  in  cutaneous  temperature  by  about  3f  C. ,  and  increase  of  the 
presystolic  wave  of  the  rheogram  was  seen  after  an  hour  of  vibration.  These 
changes  were  reversed  %7lthln  24  hours.  In  the  second  series,  the  animals  were 
subjected  to  vibration  for  15  days,  for  one  hour  daily,  and  readings  were 
taken  at  24-ho»»r  Intervals  after  the  last  vibration.  No  changes  were,  observed 
in  relation  to  the  initial  readings.  Blood  stasis,  with  vibratory  mlcrotrauma, 
appears  to  affect  the  blood  vessel  wall  by  conditioning  it  to  a  dyskinetlc 

first,  and  then  to  a  spasmic  state,  thereby  inducing  the  complex  disease 
syndrome  caused  by  vibrating  instruments. 


VIBRATION 


G 
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Gaeuman,  J.  V.,  G.  N.  Hoover  &  W.  F.  Ashe  1961  OXYGEN  CONSUMPTION  DURING 
HUMAN  VIBRATION  EXPOSURE. 

(Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Palmer 
House,  Chicago,  Ill.,  April  24-27,  1961) 

ABSTRACT:  Human  subjects  were  exposed  to  whole  body  vibration  at  varying 
amplitudes  and  frequencies.  They  were  seated  unrestrained  on  a  shake-taole  and 
free  to  elssume  the  most  tolerable  posture  which  would  also  permit  them  to  period¬ 
ically  carry  out  a  fairly  difficult  tracking  task.  Oxygen  consumption,  carbon- 
dioxide  elimination,  and  respiratory  volume  were  measured  and  compared  to  resting 
controls  in  an  attempt  to  estimate  the  amount  of  voluntary  and  involuntary 
protective  muscular  activity  involved  during  vibration.  (Aerospace  Med.  32(3): 
231,  March  1961) 
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Gaeuman,  J.V.,  G.N.  Hoover,  and  W.F.  Ashe.  1962  OXYGEN  CONSUMPTION  DURING 
HUMAN  VIBRATION.  Aerospace  Med.  33:  469-474 


ABSTRACT:  The  data  support  the  hypothesis  that  human  subjects  can  tolerate 
severe  degrees  of  whole  body  vibration  if  they  are  unrestrained  and  allowed 
to  protect  themselves.  This  protectioh  is  apparently  a  function  of  positioning 
the  body  and  by  voluntary  and  involuntary  muscular  garding  to  dampen  the  vibra¬ 
tion  and  reduce  the  ttariSmission  of  stress  to  the  vulnerable  body  areas.  These 
efforts  result  in  an  increase  in  metabolic  activity  which  is  strikingly  reflect¬ 
ed  in  oxygen  uptake.  At  levels  of  6-15  cps ,  near  the  primary  and  secondary 
body  resonance  points,  the  increase  in  oxygen  consumption  is  nearly  linear  with 
Increasing  frequency  of  vibration.  The  magnitude  of  increased  metabolic  load 
resulting  from  this  effort  is  not  extreme,  but  significant;  and  since  it  must 
be  a  constant  effort,  it  is  sufficient  to  be  a  subustant ial  contributor  to 
fatigue  in  subjects  exposed  to  vibration  over  extended  periods  of  time.  On  the 
other  hand,  there  is  objective  evidence  of  a  sedative  and  sommolent  effect  of 
vibration  at  2  cps,  which  is  well  below  body  resonance.  It  may  be  these 
vibrations  are  responsible  for  the  subjective  dorwsiness  occur ing  in  persons 
exposed  to  vibrations  of  machinery  and  vehicles. 

Finally,  there  appears  to  be  an  induced  hyperventilation  at  6  cps,  possibly 
as  a  result  of  the  resonance  of  the  abdominal  organ  mass  producing  diaphragmatic 
pressure,  or  alterations  in  respiratory  mechanics  induced  by  physical  discomfort. 
One  may  speculate  on  the  possibility  of  respiratory  alkalosis  sufficient  to 
contribute  to  impaired  function. 
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G«gge,  A.P.  1945  HUMAN  FACTORS  IN  AIRCRAFT  DESIGN. 

(U.S.  AAF-ATSC,  Engineering  Division,  Aero  Medical  Laboratory) 
TSEAL-3-3-695-53,  29  May  1945. 

See  also  Air  Surgeon's  Bulletin.  2(9) :298-301 ,  1945. 


ABSTRACT:  This  paper  deals  with  all  the  problems  of  human  factors  except  the 
question  of  design  arising  In  connection  with  Instruments  and  controls.  Such 
items  as  g  tolerances;  visual  acuity,  depth  perception,  night  vision,  sound 
tolerance;  temperature,  altitude  tolerance,  and  space  requirements. 
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Galef,  A.E.  1960  A  QUASI-SINUSOIDAL  VIBRATION  TEST  AS  A  SUBSTITUTE  FOR  RANDOM  ' 
VIBRATION  TESTING 

(Paper,  28th  Symposiui.i  on  Shock,  Vibration  and  Associated  Environments,  The 

■Departmental  and  Commerce  Auditoriums,  Washington,  D.C,,  February  9-11,  1960) 
Published  in  ASTIA  AD  244  857  , 

ABSTRACT:  A  vibration '  ti"-St,  using  a  modulated  sinusoid,  is  shown  to  be  a 
reasonable  compromise  between  the  random  vibration  often  measured  in  the  field 
and  the  sinusoidal  vibration  of  any  test  specs.  It  may  be  performed  with 
existing  electrodynamic  shakers  with  only  minor  modifications,  the  input  required 
is  relatively  insensitive  to  damping  in  the  test  specimen,  and  a  good 
approximation  to  a  Rayleigh  distribution  of  stress  amplitudes  can  be  attalr.ed. 
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Galkin,  A.M. ,  A.R.  Kotova,  A.V.  Petrov,  et  al.  1958  ISSLEDOVANIIA  ZHIZNEDEIATEL ' 
NOSTI  ZHIVOTNYKH  PRI  POLETAKH  V  GERMETICHESKIKH  KABINAKH  RAKET  DO  VYSOTY 
212  KM.  (STUDIES  ON  VITAL  FUNCTIONS  OF  ANIMALS  DURING  FLIGHTS  IN  HERMETIC 
CABINS  OF  ROCKETS  UP  TO  212  KM) 

In:  Prel iminary  Results  of  Scientific  Researches  on  the  First  Soviet  Artificial 
Earth  Satellites  and  Rockets .  Articles  Xlth,  Section  of  I  G  Y  Program 
(Rockets  and  Satellites)  No.  1  (Moscow,  Academy  of  Sciences,  1958) 

Pp,  112-129.  jPRS/DC-288:  5-28, 

ABSTRACT:  Medico-biological  investigations  during  rocket  flights  into  the  atmos¬ 
phere  have  been  conducted  systematically  in  the  Soviet  Union  since  1949,  for  the 
purpose  of  studying  shifts  in  certain  physiological  functions,  behavior  of  the 
animals  during  flights,  and  any  bodily  changes  as  a  result  of  the  flights.  In 
1957,  14  dogs  (only  5  dogs  are  listed,  although  some  were  flown  2  or  3  times)  were 
flown  in  pairs  (1  anaethetized,  the  other  normal)  in  hermetically  sealed  biopacks 
on  7  distinct  flights  to  altitudes  of  62  to  130  miles.  Pre-  and  post-flight  exam¬ 
inations  included  blood,  chest  X-ray,  EKG,  blood  pressure,  respiration  and  pulse, 

urinalysis ,  temperature,  and  body  weight. _ .Blood  pressure,- pulse,  an<L respiration^- 

were  registered  during  3-hr.  training  periods  in  the  cabin  and  during  centrifuge 
training.  A  telemetric  control  system  registered  the  compartment  shell  tempera¬ 
ture.  thermoinsulating  lining,  and  barometric  pressure  inside  the  cabin.  Physio- 


logical  functions  were  measured  by  means  of  pickoffs,  amplifying  units,  automatic 
pressure  devices,  electric  clocks,  and  automatic  optical  recording  devices. 

Motion  pictures  were  taken  at  intervals  during  flight.  The  state  of  the  physiolo 
glcal  functions  was  not  successfully  registered  during  all  parts  of  the  flight 
projectory,  inasmuch  as  abrupt  changes  in  the  direction  of  action  G-stresses 
interfered  with  instrument  operation  and  caused  sharp  animal  movements  which 
were  reflected  in  the  quality  of  the  recordings.  Some  da'-a  are  illustrated, 
although  data  are  cited  for  determining  the  extent  of  experimental  successes. 
Conclusions  were  as  follows:  (1)  The  vitally  necessary  conditions  were  guaran" 

.  teed  by  the  hermetically  sealed  cabin.  (2)  Acute  disorder  in  the  physiological 
functions  did  not  pccur,  and  no  postflight  changes' in  behavior  were  observed. 

(3)  The  pulse  and  respiration  rates  and  the  blood  pressure  of  the  conscious 
animals  increased  during  the  Active  part  of  the  flights.  During  the  period  of 
dynamic  weightlessness  the  registered  physiological  parameters  were  maintained 
at  a  high  level  for  the  first  two  to  three  minutes,  with  a  tendency  to  decrease. 
The  physiological  indices  returned  to  their  original  level  within  4  to  5  mins, 
after  dynamic  weightlessness  had  begun.  In  the  anaesthetized  animals,  the  pulse 
rate,  respiration,  and  blood  pressure  did  not  differ  from  their  original  values 
during  the  period  of  weightlessness.  (4)  The  recovery  system  guarantees  safe  , 
landing,  a Ithdtrgl^  additional  work  is  necessary  to. insure  stabilization  and  more 
favorable  deceleration  conditions  during  the  nose  sections'  fall  from  altitudes 
of  200  km  and  higher. 
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Ganshina,  A.  N.  1961  tSOME  DATA  ON  THE  COMBINED  EFFECT  OF  RADIATION  AND 
VIBRATION  ON  AN  ANIMAL  BODY.  (MORPHOLOGICAL  STUDY)} 

Med.  Radiol  (Moskva)  6:71-75,  May  1961  (Russian) 
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Gantmakher,  F.P.,  and  M.G-.  Krein  1950  OSCILLATION  MATRICES  AND 
KERNELS  AND  SMALL  VIBRATIWS  OF  MECHANICAL  SYSTEMS .  (Translation, 
Atomic  Energy  Commission)  AEC-TR-4431 


ABSTRACT:  1"  e  purpose  of  this  book  is  to  introduce  the  reader  to  a  new 
circle  of  algebraic  ideas,  which,  in  our  opinion,  represents  a  natural 
mathematical  base  for  the  investigation  of  the  so-called  oscillation  properties 
of  small  harmonic  oscillations  of  linear  elastic  continua. 
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Garcia-Austt  E.,  and  Migliaro,  E.G.  1959  FFFECT  OF  MECHANICAL  VIBRATION 

ON  THE  ELECTROCORTICOGRAM.  An  Fac  Med  Montevideo  44:285-92 
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Carrlll,  R.A.  &  P.W.  Snyder  1957  PRELlMNARy  STUDY  OF  AIRCREW  TOLERANCE 

TO  LOW-FREQUENCY  VERTICAL  VIBRATKW. 

(Boeing  Airplane  Company,  Wichita,  Kansas)  Document  No.  D3-1189, 

Issue  No.  36,  Contract  No.  AF  34(601)-2975 

ABSTRACT:  Five  aircrewmen  were  subjected  to  vertical  harmonic  motions  of 
frequencies  ranging  from  3  to  30  cps  with  input  accelerations  ranging  to  a 
maximum  of  ovef  2.5  g.  The  subjective  Judgments  of  the  effect  of  the  vibrations 
on  the  aircrewmen  were  reported  by  them  in  terms  of  a  5-point  scale.  The  results 
of  the  subjective  Judgment  tests  indicate  that  aircrewmen  are  able  to  tolerate 
unexpectedly  high  levels  of  vibratory  acceleration  for  relatively  short  periods 
at  the  frequencies  explored.  Transmissability  of  vibration  from  supporting, 
structure  adjoining  the'  seat  to  Just  under  the  body  of  the  seated  airman  vatied 
with  frequency.  Generally,  the  higher  frequencies  were  transmitted  with  a 
greater  loss  in  amplitude  of  vibration  (or  g's)  than  were  the  lower  frequencies. 

The  same  aircrewmen  performed  a  tracking  task  while  being  subjected  to  vxjration 
of  various  amplitudes  and  frequencies.  The  magnitude  and  duration  of  error  in 
tracking  was  electrically  Integrated  to  produce  a  comparable  score  for  each 
vibration  condition.  It  was  tentatively  found  that  there  were  statistically 
significant  decrements  in  performance  under  vibration  conditions  which  were 
Judged  to  be  nearly  “intolerable."  In  addition,  there  were  some  notable 
individual  differences  in  response  to  the  various  vibration  conditions. 
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Carrots,  V.M.  1946  VIBRATIONS,  NOISES  AND  TOXIC  SUBSTANCES  IN  AERO  MEDICINE 
Gac.  med.  esoan.  20:284-288 


Garrote  Vega,  M.  1946  VIBRACIONES  RUIDOS  Y  SUSTANCIAS  TOXICAS  EN 

MEDICINA  AEREA.  (Vibration,  noise  and  toxic  substances  in  aviation 
Medicine.)  Gac.  Med,  espan.  20:284-288 
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Gaspa,  P.  1953  PROBLEMES  PHYSIOLOGIQUES  POSES  PAR  L 'ASTRONAOTIQUE  (PHYSIOLOGICAl 
PROBLEIB  POSED  BY  SPACE  FLIGKT) 

Rew.  path,  gen,  comp.  53;  1485-1503 
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Cauer,  0.,  H.  Savely,  &  R.  Edelberg  1952  DISCUSSION  AT  THE  PANEL  SESSION  DURING 
THE  19TH  SYMPOSIUM  ON  SHOCK  AND  VIBRATION.  (Wright  Air  Development  Center. 
Wright-Pattersou  AFB,  lOrll  Sept.  1952) 


-  1,987 


Gaucr,  0.,  &  J.P.  Henry  1953  PHYSIOLOGY  OP  PLIGHT. 

Air  Force  Manual  160-30  (Washington,  D.C.:  U.S.  Government  Printing 
Office,  July  1953)  p.  133-134. 
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Gazenko,  O.G.  &  V.B.  Malkin  1960  BIOLOGY  OP  COSMIC  FLIGlfTS  (BIOLOGIYA 
KOSMICHESKIKH  POLpTOV) 

Aerospace  Technical  Intelligence  Center,  Wright-Patterson  AFB,  Ohio) 

Trans.  No.  F-TS-9899,  Oct.  1960  ASTIA  AD  257  712 

Original  Source:  Nauka  i  zhlan*  11:  17-22  (and  p.  2  of  Centerfolds),  1958 

ABSTRACT:  Tests  with  animals  carried  in  rockets  up  to  110  km  showed  normal 
reactions,  insofar  as  they  withstood  acceleration  and  retardation  satisfactor¬ 
ily,  and'  blood  pressure,  pulse,  and  breathing  increased  only  slightly.  At 
heights  up  to  212  km,  especially  unfavorable  effects  were  noticed  at  re-entry  of 
the  rockets  into  the  atmosphere.  However,  the  problem  of  re-entry  of  450  kra  has 
been  solved.  Soviet  researchers  are  especially  concerned  with  the  problem  of 
re-entry  of  passengers  from  space  ships.  Great  difficulties  have  yet  to  be 
overcome  in  solving  re-entry  at  supersonic  velocities.  The  effects  of  acceler¬ 
ation  are  being  thoroughly  studied,  whereby  it  was  found  that  acceleration  of 
10  G  may  be  endured  for  several  minutes.  However,  acceleration  should  be 
considerably  lower  than  this  to  maintain  operating  ability.  The  authors  describe 
the  different  operation  of  re-entry  from  a  cosmic  flight;  catapulting  of  pressure 
cabin  from  the  space  ship,  slowing  down  of  descent  by  means  of  reactive  drives 
and  parachute,  and  finally  landing  of  the  cabin  with  a  parachute. 
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Gazenko,  O.G.  &  V.I,  Yazdovskiy  1961  SOME  RESULTS  OF  PHYSIOLOGICAL  REACTIONS 
TO  SPACE  FLIGHT  CONDITIONS 

Paper:  XII  th  International  Astronautical  Congress  in  Washington,  D.C.,.0ct. 

4,  1961 

ABSTRACT:  In  this  discussion  of  the  problems  of  overload  and  weightlessness,  it 
is  noted  that  a  direct  dependence  of  blood  oxygenation  on  the  rate  of  the  blood 
stream  testifies  to  the  acrlve  participation  of  hemodynamics  of  pulmonary 
circulation  in  the  oxygenation  of  the  blood  in  the  lungs.  Thus,  active  rearrange¬ 
ment  of  pulmonary  circulation  can  within  certain  limits  insure  the  preservation 
of  the  necessary  blood  oxygenation  level.  However,  in  view  of  the  apparent 
inequality  of  the  volumes  of  blood  ejected  by  the  right  and  left  ventricles,  and 
taking  into  account  the  progressive  storage  of  blood  in  the  lungs,  it  is  difficult 
to  imagine  the  possibility  of  enduring  increased  gravitation  for  a  lengthy  period 
of  time.  In  the  study  of  the  mechanisms  of  the  action  of  overloads  on  the 
central  nervous  system,  tests  with  amlnazine  as  a  means  of  blocking  the  impulsa- 
tion  at  the  level  of  the  reticular  formation  of  the  middle  brain  offer  promise. 

The  differences  in  the  frequency  of  pulse  and  breathing  registered  by  Gagarin 
and  Titov  in  centrifugal  tests  and  during  actual  flight  are  attributed  to 
emotional  stress.  With  regard  to  weightlessness,  the  definite  Instability  which 
has  been  indicated  in  the  central  apparatus  which  controls  vegatatlve  functions 
probably  results  from  a  change  in  the  afferent  impulses.  Titov  noted  unpleasant 
sensations  of  vestibular  character  during  the  entire  period  of  weightlessness. 
These  require  a  careful  analysis.  (CARI) 
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Gaxcnko,  O.G.  1962  SOME  PROBLEMS  OF  SPACE  BIOLOGY 

Akxdemlya  nauk  SSSR.  Vestnik  (Moakva)  32(1):  30-34,  Jan.  1962 

ABSTRACT:  The  General  Assembly  of  the  Otdeleniye  blologichesklkh  nauk  Akademii 
nauk  SSSR  (Department  of  Biological  Sciences  of  the  Academy  of  Sciences  USSR  ) 
net  in  Moscow  in  1961  to  discuss  problems  of  space  biology.  Over  30  reports 
were  made  and  thtee  films  8ho%m.  N.M.  Sisakyan,  V.V.  Parin,  V.N.  Chernigovskiy, 
and  V.I.  Xazdovskiy  reported  on  "Problems  of  Space  Biology  and  Physiology." 

In  the  report  ."Some  General  Results  of  Medical  and  Biological  Experiments  on 
Cosmic  Earth  Satellites",  O.G.  Gazenko,  A.M.  Genin,  and  V.I.  Yazdovskiy  discussed 
the  main  results  of  the  biological  experiments.  The  following  three  main  problems 
exist  at  rresent  in  space  biology;  (1)  clarification  of  effect  of  extreme  factors 
of  space  on  living  terrestrial  organisms;  (2)  elaboration  of  the  biological 
fundamentals  of  safeguarding  space  flight;  and  life  on  other  planets;  (3) 
investigation  of  the  conditions  and  forms  of  life  beyond  the  earth.  The  factors 
of  space  flight  affecting  living  organism  may  be  divided  into  three  groups; 

(1)  overstrain,  vibrations,  engine  noise,  weightlessness;  (2)  ultraviolet, 
infrared,  and  visible  ranges  of  radiation,  ionizing  radiation,  concentration  of 
gas  and  solid  matter,  temperature  conditions,  etc.;  (3)  insulation,  restricted 
space,  peculiarities  of  the  microclimate,  rhythm  of  life,  nutfltion,  etc. 

The  cosmonauts  Yu.  A.  Gagarin  and  G.S.  Titov  ate  mentioned.  Under  the  effect 
of  weightlessness,  the  two  Soviet  cosmonauts  felt  a  change  of  heart  beat, 
diziness,  and  sickness.  The  effect  of  overstrain  and  protective  measures  are 
serious  problems.  Perfection  of  biotelemetry  is  of  great  importance  for  the 
development  of  space  biology.  Lately,  methods  have  been  elaborated,  permitting 
to  study  the  coordination  of  arbitrary  movements  of  man  and  the  blood  supply  to 
the  brain.  (CARI) 
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Gazenko,  0.  1962  SPACE  BIOLOGY 

Ooint  Publications  Research  Service,  Washington,  D.C.)  JPRS-16677 

Transl.  from  Ncdelya  (Moscow),  Aug.  5-11,  1962,  Pp.  6-7 


ABSTRACT:  This  article  discusses  the  role  of  biology  in  the  space  sciences  in 
terms  of  the  effects  of  the  space  environment  on  living  organisms,  and  of  the 
methods  for  selecting  and  training  the  astronaut.  The  space  environment  ptoblema 
covered  are  weightlessness,  overloading,  radiation,  and  psychological  stresses. 

The  importance  of  considering  these  psychological  factors  when  selecting  astronaut^ 
is  considered,  and  methods  of  training  under  isolated  conditions  are  descriled. 
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Geldard,  F.A.  and  B.  Gilmer  1934  A  METHOD  FOR  INVESTIGATING  THE  SENSITIVITY  OF 
THE  SKIN  TO  MECHANICAL  VIBRATION.  J,  Gen.  Psychol  11:  301-310 


See  Also:  Psychol.  Abetr.  9:  2589  (1935) 
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G«ldard,  F.A.  and  B.vH.  ClliMr  1935  A  METHOD  FOR  INVESTIGATING  THE  SENSITIVITY 
Of  THE  SUN  TO  «CHANICAL  VIBRATION  Psychol.  Abstr.  9:2589 
S««  Also:  J.  Gan.  Psychol  11: 301-310 


ABSTRACT:  Ths  authors  daserlbe  an  adequate  aethod  and  an  efficient  apparatus 
for  the  Investigation  of  skin  sensitivity  to  oechanlcal  vibration. 


Soldard,  P.  A.  1940  THE  PERCEPTIOR  OP  «CHANICAL  VIBRATION:  I. 
BIST(»Y  Of  A  CONTROVERSY. 

J.  gen.  Psychol.  22:243-269,  1940. 
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Oaldard,  P.  A.  1940  THE  PERCEPTION  OP  JSCHANICAL  VIBRATION:  II. 
THE  RESPONSE  OP  PRESSURE  RECEPTORS. 

J.  gen.  Psychol.  22:271-280,  1940. 
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Celdard,  P.  A.  1940  THE  PERCEPTION  OP  leCHANICAL  VIBRATION:  III 
THE  FREQUENCY  FUNCTION. 

J.  gen.  Psychol.  22:281-289,  1940. 
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Geldard,  F.A.  1940  THE  PERCEPTION  OF  WCHANICAL  VIBRATION:  IV. 
IS  THERE  A  SEPARATE  "VIBRATORY  SENSE"? 

J.  ^en.  Psychol.  22:291-308,  1940. 
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Geldard,  P.  A.  1953  THE  HUMAN  SENSES  (New  York:  John  Hlley  &  Sons.  Inc. 
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Generales,  C.D.  J.,  Jr.  1960  SPACE  MEDICINE  AND  THE  PHYSICIAN. 

State  J.  o^  Medicine  60(  11) :  1741- 1 76 1 ,  June  1,  1960. 

ABSTRACT:  Reviews  the  background  of  man's  desire  to  travel  through  Interplane¬ 
tary  space  from  year  1500  A.D.  Discusses  various  aspects  of  space  medicine, 


including  psychological  problens  of  weightlessness,  Isolation,  day-night  cycle. 
Lists  huisan  factors  in  space  travel  which  need  further  research.  The  task  of 
space  Biedicine'  is  to  adjust  suui  to  space  cnviromaental  conditions  which  effect 
hia  physically  and  psychologically. 
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Cerathewohl,  S.J.  &  G.ft.  Steinkanq)  1958  HUMAN  FACTORS  REQUIREMENTS  FOR  PUTTIMG 
A  MAN  INTO  ORBIT 

In:  Hecht,  P.,  ed.,  IXth  international  Astronautical  Congress.  Proceedings.  1958. 
(Vienna:  Springes  •  Verlag,  1959) 
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Gerhard t,  H.J.  4  H.  Wagner  1962  DIE  WIRKUNG  DOSIERTER  GERAUSCHBELASTUNG  AUF 

DIE  MIKROFONPOTENTIALE  DER  MEERSCHWEINCHENSCHNECKE  (THE  EFFECT  OF  MEASURED 
NOISE  STRESS  ON  THE  COCHLEAR  MICROPHONICS  IN  THE  GUINEA  PIG) 

Archiv  fur  Ohren-Nasen-und  Kehlkopfheilkunde  (Berlin),  179(5):  458-472. 


ABSTRACT:  Guinea  pigs  were  exposed  to  white  noise  at  intensities  of  105  decibels, 
120  db.,  and  130  db.  The  effects  were  Investigated  by  registering  the  frequency 
spectrum  of  the  cochlear  microphonic  (Mp) .  The  decrease  of  the  Mp  under  noise 
stress  extended  over  the  entire  frequency  spectrum.  Statistical  analysis  showed 
an  increasing  decline  of  the  Mp  in  t^e  direction  of  the  low  erd  of  the  spectrum. 
There  were  no  dips  dirailar  to  the  "c^  dip"  in  man.  Diagrams  of  the  degree  of 
noise  damage  in  relation  to  noise  intensity  and  duration  of  exposure  reveal  that 
under  a  critical  threshold  for  noise  stress,  noise  of  any  duration  of  exposure 
does  not  have  an  adverse  effect  on  hearing,  but  above  this  threshold  noise  damage 
increases  sharply  linear  to  stress  intensity.  The  decline  of  the  Mp  is  largest 
in  the  beginning  of  exposure.  The  stress  effects  are  already  marked  after  30 
minutes . 
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GerteJ  A.  1961  DYNAMICS  OF  HORIZONTAL  VIBRATION  TESTING 

l.n  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
Meeting.  April  5,  6,  7,'  1961,  Washington.  D.  C.  'Mt.  Prospect,  Ill.: 
Institute  of  Environmental  Sciences,  P.  0.  Box  191)  pp.  577-584 

SUMMARY:  In  sumoation,  a  dynamic  analysis  of  the  rotation-translation  coupling 

problems  inherent  in  horizontal  (and  vertical)  vibration  testing  has  been 
presented  %rith  the  objective  of  pointing  out  how  these  problems  can  be  minimized. 
It  has  been  shown  that  a  slip  plate  or  oil  table  device  embodies  a  high  effective 
rotation  stiffness  which  is  ideally  suited  to  minimizing  crosstalk  due  to  rotation 
coupling.  Further,  the  limitations  of  slip  tables  with  respect  to  allowable  driv¬ 
ing  force  eccentricity  and  useful  frequency  range  has  been  presented  in  order  to 
promote  more  effective  utilization  of  these  devices  by  vibration  test  engineers. 
(AUTHOR) 


Get line,  G.  L.  1955  VIBRATION  TOLERANCE  LEVELS  IN  MILITARY  AIRCRAFT. 

Supplement  to  22nd  Shock  and  Vibration  Bui lettn.  (Office  of  Secretary 
of  Defense,  Washington,  D.  C.)  pp.  24-27, 

ABSTRACT:  In  light  of  Air  Force  experience  with  operation  of  military  alrcraf 
the  author  seeks  to  correlate  presently  available  data  on  the  levels  of 
vibration  discomfort  end  tolerance. 
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Cledt,  R.R.  1958  ,  VIBRATION  MEASUREMENTS  AND  THEIR  MEANING. 

(  Paper,  presented  at  the  ^Mrlcan  Rocket  Society  Semi-Annual  Meeting, 
Statler  Hotel,  Los  Angeles,  Calif.,  June  9-12,  1958)  ARS  619-58 
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Glllings,  W.H.  1950  THE  EFFECTS  OF  INTERPLANETARY  FLIGHT 
Brit.  Interplan.  Soc.  J.  9:  105-107,  May  1950 
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Gilmer,  B.  von  H.  1935  THE  MEASUREMENT  OF  THE  SENSITIVITY  OF  THE  SKIN  TO 
MECHANICAL  VIBRATION.  J.  Gen.  Psychol.  13:42-61. 

See  also  Biol.  Abstr.  10:10930  0936) 
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Gilmer,  B.v.H.  1936  A  STUDY  OF  THE  REGENERATION  OP  VIBRATORY  SENSITIVITY  J.  Gen 
Psychol.  16:461-462 
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Glanvlll,  A.  D.,  et  al .  1937  THE  MAXIMUM  AMPLITUDE  AND  VELOCITY  OF  JOINT 

MOVEMENTS  NORMAL  MALE  HUMAN  ADULTS.  (Wright  Air  Development  Ctr., 
Wright-Patterson  AFB,  Ohio)  WADC  TN  55-159 
See  also  Human  Biology  9:197-211 


Goldberg.  M.N.,  R.A.  Mills  &  U.V.  Blockley  1960  DiSTRUMENTAIICm 

PACKAGE  FOR  INFLIGHT  PHYSIOLOGICAL  STUDIES.  (North  American  Aviation, 
Inc.,  Los  Angeles,  Calif.)  WADD  TR  60-83,  Feb.  1960.  ASTIA  AD  236  039. 


ABSTRACT:  An  instrumentation  package  was  developed  for  the  monitoring  of 
pilot  physiological  status  during  flights  in  the  X-IS.  Data  recorded  include 
electrocardiograph  signals,  respiratory  flow  rates,  skin  and  deep  body  tempera¬ 
tures,  and  helmet-suit  and  suit-cockpit  pressure  differentials.  Environmental 
and  flight  tests  were  performed  to  determine  the  characteristics  of  the  pack¬ 
age  and  to  survey  subject  response  during  ptress.  The  package  is  capable  of 
driving  a  pulse  duration  modulation  (PBM)  system  for  teleoietering  pressure  data. 
Descriptions  of  the  components  and  methods  of  use  arc  Included. 
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Goldman,  D.  E.  1946  MECHANICAL  FORCES  -  TABLE  1.  ESTIMATED  TOLERANCES  OF 
UNPROTECTED  HUMAN  BODY  TO  VARIOUS  MECHANICAL  FORCES. 

J.  Aviation  Med.  17(5) :426-430,  Oct.  1946. 

ABSTRACT:  Aviation  personnel,  especially  those  in  military  service,  are  subjected 
to  a  wide  variety  of  mechanical  forces  including  changes  in  ambient  pressure, 
acceleration,  wind  blast  and  vibration  as  well  as  the  forces  associated  with 
parachute  escape,  crashes,  explosions  and  missile  casualties.  Little  is  known 
of  the  actions  of  these  forces  or  of  means  of  protection  against  them. 

Eventually  it  should  be  possible  to  accumulate  a  background  of  information  suffi¬ 
cient  CO  permit  generalizations  and  to  allow  specific  predictions  to  be  made  as 
to  tolerances  and  requirements  for  protection. 

A  listing  of  complexities  must  be  made  to  enable  an  Intelligent  choice  to  be 
made  of  methods  for  handling  problems  which  must  be  solved. 

A  first  step,  the  performance  of  a  structural  analysis  of  the  human  body.  Involves 
a  study  of  the  geometrical  and  physical  layout  and  the  determination  of  the 
elastic  properties  of  the  various  parte  and  connections. 

^ecoadlv.  A.  vibration  analvsis  4x>'jld  yield  considerable  information  of  value. 
Resonance  measurement'’  can  be  used  to  find  natural  frequencies,  damping  coefficients 
effective  masses  and  spring  constants. 

From  such  orderly  investigations,  ii:  should  be  possible  Co  learn  a  great  deal 
about  basic  physiology  and  some  of  its  practical  consequences.  A  table  Oi! 
human  tolerance  limits  of  various  grades  and  for  various  forces  is  essential  for 
engineers  concerned  with  the  design  of  aircraft  and  of  other  machinery  involving 
close  human  association. 
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Goldman,  D.B.  1947  VlBRAnON  STUDIES  OH  THE  HDH4N  BODY.Tn  SHOCK  AM)  VTHRATfOM 

mUSm  NO.  2  -  MARCH  1947  (Office  of  Havel  Reaearch.  Haval^atirch  Ub  . 
Washington,  D.C.)  ATI  75123 


ABSTRACT:  The  ultimate  practical  purpose  of  shock  and  vibration  studies  fs 
)*P  safety  limits  at  various  levels,  and  to  find  out  the  requirements  for 
protective  devices.  A  joint  project  has  been  set  up,  in  which  the  Naval  Research 
Laboratory  Is  responsible  for  the  engineering  add  physical  aspects,  and  the 
Naval  Medical  Research  Institute  for  the  biological  and  medical  aspects.  A 
brief  discussion  of  the  various  projects  Is  given.  One  of  the  projects  includes 
a  vibration  table*  on  which  human  subjects  can  be  subjected  to  vibrations  In  the 
frequency  range  from  2  to  30  or  40  cycles  per  second,  at  accelerations  up  to 
10  g.  Further,  accelerometers  are  being  obtained  which  are  small  enough  and 
light  enoxigh  to  be  attached  to  various  parts  of  the  body  without  interfering 
seriously  with  the  mechanical  properties  of  the  body. 
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Goldman,  D.  E.,  1948  EFFECT  OF  MECHANICAL  VIBRATION  ON  THE  PATELLAK 

REFLE.X  OF  THE  CAT,  J.  Physiol..  155:  78 


ABSTRACT:  Experiments  on  the  effects  of  mechanical  vibration  On  the  patellar 
reflexes  of  the  cat  confirm  observations  that  such  vibration  produces  an 
Inhibition.  It  Is  shown  that  the  inhibitory  phenomenon  is  readily  explained 
on  the  basis  of  vibratory  excitation  of  the  reflex  itself.  The  autonomic 
newus  system  plays  no  direct  part  in  the  phenomenon.  The  inhibition  appears 
“***  and  fades  out  gradually  above  300  cps  with  the  apparatus 
used.  It  Is  suggested  that  the  inhibitory  phenomenon  may  underline  certain 
affects  of  the  exposure  of  man  to  mechanical  vibration  or  intense  sound. 
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Goldman,  D.  E.  1948  THE  EFFECT  OF  MECHANICAL  VIBRATION  ON  THE  PATELLAR 
REFLEX  OF  THE  CAT.  (Nav.  Med.  Res.  Instlt.,  Mat.  Naval  Med.  Ctr, 
Be^esda,  Md)  Pro  j .  NM  004  001,  Rept.  No.  2.  Pp.  I  -  4,  17  Mar. 

4  t 
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Goldman,  D.  E.  1948  A  REVIEW  OF  SUBJECTIVE  RESPONSES  TO  VIBRATORY  MOTION  OP 
THE  HUMAN  BODY  IN  THE  FREQUENCY  RANGE  1  TO  70  CYCLES  PER  SECOND 
(Naval  Research  Institute,  Naval  Medical  Center,  Bethesda.  Md.)*  Pro! 

No.  NM  004-001,  Rept.  No.  1.  ASTIA  ATI  47  359  ' 


ABSTRACT:  Analysis  has  been  given  of  measurements  made  by  several  investigators 
on  subjective  responses  to  mechanical  vibration.  It  has  been  found  possible  to 
refer  them  to  three  levels;  1.  the  threshold  of  perception,  2,  the  threshold 
of  discomfort,  and  3.  the  threshold  of  tolerance. 


A  set  of  reference  curves  of  emplltude  vs  frequency  hss  been  obtained  subject 
to  an  estlnated  uncertalnlty  of  about  1/2  a  log  unit.  The  shape  of  these 
curves  appears  referable  to  the  combined  effects  of  mechanical  resonance  of 
body  structures  and  to  the  frequency  characteristics  of  the  sensory  mechanism 
involved. 

Under  certain  conditiona  a  cautious  application  of  these  reference  curves  to 
practical  field  situationa  may  be  made. 


Goldman.  D.  E.  1952  HBCHANICAL  VIBRATION  AND  ITS  EFFECTS  ON  HAN. 

(Naval  Medical  Research  Institute.  Besthesda.  Md.)  Lecture  and  Review 
Series  No.  52-1;  ASTIA  AD-6179;  6  Feb.  1952 


ABSTRACT:  Reprint  of  a  lecture  delivered  as  part  of  the  Training  Course  for 
Public  Health  Officials  on  "The  Acoustic  Spectnan"  given  by  the  School  of  Public 
Health,  University  of  Michigan,  February  5-8,  1952.  A  general  discussion  is 
given  of  low-frequency  mechanical  vibration  in  the  range  from  one  to  a  few 
hundred  cycles  per  second  with  special  reference  to  its  effects  on  man.  Matters 
taken  up  include  die  relevant  physical  properties  of  tissue,  vibratlon(perceptlen) 
thresholds  of  persons  seated  or  standing  on  vibrating  supports,  subjective 
responses,  physiological  and  pathological  effects.  Applications  to  industry  and 
transportation  are  suggested  and  the  need  for  further  experimental  work  is 
emphasised.  (Author) 


Goldman,  B.E.  1952  ICCHANICAL  VIBRATION  AND  ITS  EFFECTS  ON  HAN  in  Noise  - 

Causes,  effects,  measurement,  costs,  control  (Ann  Arbor,  Mich.:  Unlv.  of 
Mich.  Press^  1952),  pp  54-58 
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Goldamn,  D.E.  and  J.R.  Richards  1954  THE  MEASUREMENT  OF  HIGH 

FREQUENCY  SOUND  VELOCITY  IN  MAMMALIAN  SOFT  TISSUES. 

(Naval  Medical  Research  Institute  National  Naval  Medical  Center. 
Bethesda,  Maryland)  Pro j .  no.  NM  004  005.03.07 


ABSTRACT:  A  two  crystal  interferometer  for  rapid  measurement  of  sound 
velocity  in  liquids  and  soft  animal  tissues  is  described.  Velocities  can  be 
determined  to  within  three  parts  per  thousand  with  a  path  length  of  a  few 
millimeters.  The  frequencies  used  are  1.2.4,12,  and  36  me.  Temperature  is 
controlled  to  0.1°C.  A  phase  coii|>arison  method  is  used  for  wave  length 
incorporating  a  dual  heterodyne  reduction  to  audio- frequency  with  presentation 
as  a  Lissajous  figure  on  an  oscilloscope.  Results  are  given  for  a  few  mammal¬ 
ian  tissues  showing  the  precision  and  reproducibility  of  measurements. 
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Goldman,  D.  E.  1957  EFFECfS  OF  VIBRATION  ON  MAN. 

In  C.  M.  Harris,  ed..  Handbook  on  Noise  Control.  (New  York;  McGraw- 

Hill,  1957).  Pp.  11-20. 

ABSTRACT:  The  mechanical  effect  of  vibration  on  the  body  is  to  produce  motion 
and  relative  displacement.  Large  organs  may  pull  on  supporting  ligaments  and 
cause  crushing  injuries  to  soft  tissues.  Thermal  effects  are  a  direct  consequence 
of  absorption  of  vibrational  energy.  None  have  been  observed  at  low  frequencies 
but  many  at  ultrasonic  frequencies  where  anin-.3ls  may  be  heated  to  a  point  beyond 
their  cap>acity  to  dissipate  the  heat,  with  consequent  thermal  death.  Biological 
responses  to  vibration  represent  essentially  a  failure  of  the  body  to  remain  a 
passive  system.  Mechanical  stimulation  is  detected  by  the  auditory  and  vestibular 
systems,  mechanical  skin  receptors,  and  internally  located  ptoprioceptors , 
Vibration  can  affect  people's  attitudes,  feelings  and  work  performance.  Major 
injuries  resulting  from  vibrations  are  those  of  hearing  loss  from  high-level 
noise  and  hand  injury  from  the  continued  use  of  vibrating  hand  tools.  A  survey 
is  presented  of  the  human  body  as  a  dynamic  mechanical  system  and  of  the  effects 
of  vibration  on  man  and  his  various  parts.  Included  are  tables  of  the  physical 
properties  of  the  human  body,  acoustical  properties  of  soft  tissues,  mechanical 
impedance  of  surface  of  thigh,  stomach,  upper  arm,  and  mastoid. 
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Goldman,  D.  E.  and  H.  E.  von  Gierke  1960  THE  EFFECTS  OF  SHOCK  AND 

VIBRATION  ON  MAN 

(Naval  Medical  Research  Inst.,  Bethesda,  Md.) 

8  Jan.  1960  ASTIA  AD  241  621 

CONTENTS : 

Definitions  and  characterization  of  forces 
Methods  and  instrumentation 
Physical  measurements 
Biological  measurements 
Simulation  of  mechanical  environment 
Simulation  of  human  subjects 
Physical  characteristics 
Anatomy 

Physical  constants  and  mechanical  transmission  characteristics 
Subject  exposed  to  vibrations  in  the  longitudinal  direction 
Subject  exposed  to  vibrations  in  the  transverse  direction 
Vibrations  transmitted  to  the  hand 
Skull  vibrations 
Impedance  of  soft  human  tissue 
Mechanical  data  from  shock  forces 
Effects  of  shock  and  vibration 
Effects  of  mechanical  vibration 
Effects  of  mechanical  shock 

Effects  of  shock  and  vibration  on  task  performance 
Protection  methods  and  procedures 
Protection  against  vibrations 

Protection  against  rapidly  applied  accelerations  (crashes) 
Protection  against  head  impact 
Protection  against  blast  waves 


Tolerance  criteria  for  varioua  typea  of  expoaure  and  actual  environmenta 
experienced  by  man 
Vibration  expoaure 

Deceleration  expoaure,  craah,  and  impact 
SUMMARY:  (1)  The  determination  of  the  structure  and  properties  of  the  human 
body  considered  as  a  mechanical  as  well  as  a  biological  system. 

(2)  The  effects  of  shock  and  vibration  forces  on  this  system. 

(3)  The  protection  required  by  the  system  under  various  exposure  conditions 
anti  tha.  means  bv  which  this  protection  is  to  be  achieved. 
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Goldman,  D.E.  April  1960  THE  REACTION  OF  THE  HUMAN  BODY  TO  EXTREME 
VIBRATION 

(1960  Proceedings  of  the  Institute  of  Environmental  Sciences,  C-l?--) 


ABSTOACT:  This  is  a  commentary  on  a  paper  presented  by  E.B.  Magid  and 
R.R.  Coermann  to  the  Institute  of  Environmental  Sciences  in  April  of  1960. 
The  title  of  the  paper  was  "The  Reaction  of  the  Human  Body  to  Extreme 
Vibration.” 
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Goldman,  D.  E.,  1961  THE  BIOLOGICAL  EFFECTS  OF  VIBRATION, 

(US  Armed  Forces,  National  Research  Council,  Committee  on  Hearing  and 
Bio-Acoustics,  Washington,  D.  C.)  Contract  Nonr-230005;  ASTIA  AD-256  926; 
April  1961 

This  report  Includes; 

Goldman,  D,  E.,  &  H.  E.  von  Gierke  1960  THE  EFFECTS  OF  SHOCK  AND  VIBRATION 
ON  MAN.  (Naval  Medical  Research  Inst.,  Bethesda,  Md.)  Lecture  and  Review 
Series  No.  60-3;  8  Jan.  1960 

ABSTRACT:  This  report  discusses  the  effects  of  vibration  on  man.  It  summarizes 
briefly; 

(a)  the  measurement  of  vibration, 

(b)  the  production  of  controlled  vibratory  stimulation  for  research  purposes, 

(c)  the  injurious  effects  of  vibration, 

(d)  discomfort  due  to  vibration, 

(e)  effects  of  vibration  on  task  performance,  and 

(f)  beneficial  uses  of  vibration. 

(AUTHOR) 


Goodfellow,  L.D.  1934  THE  SENSITIVITY  OF  VARIOUS  AREAS  OF  THE  BODY  TO  VIBRATORY 
STIMULI  J.  Gai  .  Psychol  11:435-440 
See  Also:  Psvchol.  Abstr.  9:2593(1935) 


Coodfellow,  L.D.  1935  THE  SENSITIVITT  OF  VARIOOS  AREAS  OF  THE  BCHTT  TO  VlBSATOnf 
STIMULI  Psychol.  Abstr.  9:  2593 
Sm  also:  J.  Gen.  Psychol  11: 435^440 
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Goodfellow,  L.D.  1945  ARTIFACTS  IN  THE  INVESTIGATION  OF  SENSITIVITY  TO  VIBRATION 
J.  Exptl.  Psychol.  35:  425-431 
See  also:  Psychol.  Abstr.  20:382  (1946) 
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Goodfellow,  L.D.  1946  ARTIFACTS  IN  THE  INVESTIGATION  OF  SENSITIVITY  TO 
VIBRATION.  Psychol .  Abstr.  20:382 
See  also:  J.  Expt 1 .  Psycho  1 .  35:425-431 


ABSTRACT:  Six  unselected  female  dogs  were  used  in  an  experiment  to  determine 
the  sensitivity  of  a  dog's  foot  to  mechanical  vibrations  of  various  frequencie*. 
The  frequency-intensity  function  was  found  to  be  essentially  the  same  as  that 
reported  for  human  observers.  Much  more  stable  thresholds  were  obtained  when 
a  large  vibrator  (area  of  250  mm.i)  was  used.  None  of  the  dogs  showed  a  loss 
in  sensitivity  to  vibration  after  cochlear  destruction.  It  is  suggested  that 
the  serious  discrepancies  in  results  which  appear  in  the  literature  on  the 
perception  of  mechanical  vibration  are  the  result  of  the  failure  of  experiment¬ 
ers  to  realize  that  the  amount  of  energy  from  the  contactor  which  actually 
reaches  the  end  organ  depends  upon  the  proper  matching  of  mechanical  impendences. 
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Goodman,  B.  D.  1961  THE  PSYCHOLOGICAL  AND  SOCIAL  PROBLEMS  OF  MAN  IN 
SPACE:  A  LITERATURE  SURVEY 

(System  Development  Corp.,  Santa  Monica,  Calif.)  FN-5220,  2  Mar.  1961. 
ASTIA  AD  252  434 


ABSTRACT:  This  bibliography  brings  togethtr  the  reports,  books,  and  periodical 
articles  published  through  January  1961  in  the  specific  area  of  behavioral 
science  related  to  space  flight,  or  as  it  is  sometimes  call  sp>ace  psychology. 
This  area  includes  social  and  sensory  isolation,  psychological  assessment  and 
training,  fatigue,  confinement,  performance  under  stress,  work  schedules, 
motivation,  weightlessness,  disorientation,  emotional  stability  and  the  day- 
night  cycle. 


.  1,998  - 
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Goodman,  B.D.  1961  PSYCHOLOGICAL  AND  SOCIAL  PROBLEMS  OF  MAN  IN  SPACE  -  A 
LITERATURE  SURVEY 

American  Rocket  Society  Journal  31(7):  863-872,  July  1961 

ABSTRACT:  VhaC  type  of  man  will  be  able  to  endure  for  montha  or  even  years  the 
vast  silence  and  loneliness  of  space,  far  removed  from  the  sounds  and  sights 
of  his  natural  environments?  What  type  of  man  can  remain  alert  and  maintain  his 
performance,  deprived  of  ordinary  sensory  stimuli,  enclosed  in  the  cramped 
quarters  of  a  space  capsule  as  it  leaves  E.txth  and  all  that  is  familiar? 

It  is  the  purpose  of  this  bibliography  to  bring  together  the  reports,  books,  and 
periodical  articles  published  thru  the  early  part  of  1961  dealing  with  the 
specific  area  of  behavioral  science  related  to  space  flight,  or  as  it  is  some¬ 
times  called  "space  psychology."  This  area  includes  problems  of  confinement, 
isolation,  sensory  deprivation,  weightlessness,  psychological  assessment  and 
training,  motivation  and  morale,  emotional  stability,  boredom  and  fatigue,  per¬ 
formance  under  stress,  and  work  load.  (Author) 
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Gord,  Biermann  1931  WELTRAUMSCHII F »hrt?  EINE  KURZE  STUDIE  DES  PROBLEMS 
(SPACE  TRAVEL?  A  BRIEF  STUDY  OF  THE  PROBLEMS) 

(Bremen:  F.  Leuwer,  1931) 

ABSTRACT:  Early  history  of  the  physical  and  technical  problems  of  rocketry 
with  a  discussion  of  space  travel. 
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Gorrill,  R.  B. ,  &  F.  W.  Snyder  1957  PRELIMINARY  STUDY  OF  AIRCREW  TOLERANCE  TO 
LOW-FREQUENCY  VERTICAL  VIBRATION.  (Boeing  Airplane  Company,  Wichita,  Kansas) 
Document. No.  D3-1189,  July  1957 

ABSTRACT:  Tests  were  conducted  with  aircrewmen  to  1)  determine  their  opinion 
of  vibration  levels  of  short  duration  for  each  5  points  on  a  subjective  scale 
under  simulated  operating  conditions,  2)  to  determine  quantitatively  the  effect! 
of  vibration  upon  the  capability  of  performing  a  visualmotor  task,  and  3) 
to  determine  the  differences  in  vibratory  g's  recorded  adjacent  to  the  base 
of  the  airman's  spine  (under  the  upper  fabric  cover  of  the  seat  cushion)  and 
those  recorded  at  the  table  of  the  vibration  exciter  (corresponding  to  supportin). 
airframe  structurfT  in  the  operational  case). 

Five  aircrewmen  were  subjected  to  vertical  harmonic  motion  of  frequencies  re 
ranging  from  3  to  30  cps  with  input  acceleratiohy^fangThgT:b~T"m^ilmim  Ff 
over  2.5  g.  The  sujective  judgments  of  the  effect  of  the  vibrations  on  the 
aircrewmen  were  reported  by  them  in  terms  of  a  5  point  scale.  The  results  of  th 
subjective  judgement  tests  indicate  that  aircrewmen  were  able  to  tolerate 
unexpectedly  high  levels  ov  vibratory  acceleration  for  relatively  short  periods 
at  the  frequencies  explored.  Transraissibility  of  vibration  from  supporting 


structure  adjoining  the  seat  to  Just  under  the  body  of  the  seated  airman  varied 
with  frequency.  Generally  the  higher  frequencies  were  transmitted  with 
a  greater  loss  in  amplitude  of  vibration  than  were  the  lower  frequencies.  The 
same  aircrewmen  performed  a  tracking  task  while  being  subjected  to  vibration 
of  various  amplitudes  and  frequencies.  The  magnitude  and  duration  of  error' 
in  tracking  was  electrically  integrated  to  produce  a  comparable  source  for 
each  vibration  condition.  It  was  tentatively  found  that  there  were 
sta^stically  significant  decrements  in  performance  under  vibration  conditions 
which  were  Judged  to  be  nearly  intolerable.  In  addition,  there  were  some  notable 
individ\Ml  differences  in  response  to  the  various  vibration  conditions. 
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Gougerot,  L.  1940  EFFETS  PHYSIOLOGIQUES  DES  FORCES  P'lNERTIE.  ETUDE  DBS 
EFFETS  CIRCULATgiRES.  RESPIRATOIRES  ET  VESTIBULAIRES  CHEZ  L'AVIATEUR. 
(The  Psychological  Effects  of  Inertia  Forces.  Study  of  the  Circulatory, 
Respiratory  and  Vestibular  Effects  in  the  Aviator) 

(Paris:  Malolne,  1940) 
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Graham,  E.W.  &  A.M.  Rodriguez  1952  RESPONSE  OF  SOME  LINEAR  SYSTEMS 
TO  RANDOM  FORCES  WITH  REFERENCE  TO  AIRCRAFT  BUFFETING. 

(Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif.)  Rept.  No.  SM-14517^ 
Sept.  1952.  ASTIA  AD  240  250. 

ABSTRACT:  In  connection  with  aircraft  buffeting,  some  studies  are  made  of 
mechanical  sjrstems  subjected  to  random  forces.  No  attempt  is  made  to  consider 
an  actual  aircraft  structure.  Instead,  highly  simplified  systems  are  chosen 
in  order  to  clarify  some  of  the  fundamentals  of  the  problem.  Some  results  are 
reviewed  for  free  particles  and  simple  oscillators  subjected  to  random  forces, 
considering  the  transient  response  in  addition  to  the  steady  state.  An  oscilla¬ 
tor  plus  a  lever  is  studied,  the  fulcrum  of  the  lever  corresponding  to  a  nodal 
point  for  one  mode  of  an  oscillating  beam.  Two  oscillators  which  are  coupled 
through  damping  is  present.  Finally,  the  equations  for  response  of  a  uniform 
slender  beam  are  given.  The  forcing  functions  considered  are  concentrated  at 
a  point  in  space  and  include  a  single  forcing  frequency,  a  white  spectrum  and 
truncated  white  spectrum.  (The  response  to  the  white  spectrum  is  the  Brownian 
motion  of  the  system).  The  damping  is  external  and  applied  at  a  point.  (Author) 
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Grandpierre,  R.  and  P.  Grognot .  1955  EFFETS  PHYSIOPATHOLOGIQUES  DES 

VIBRATIONS  TRANSmSES  PAR  L'AIR  EN  AVIATION:  LES  MOYENS  DE  PROTECTION. 
The  physiopatho log leal  effects  of  vibrations  transmitted  by  air  in 
aviation:  means  of  protection.)  Med.  Aeronaut.  10:309-344. 


Granlck,  N.  1959  STATUS  RSPORT  ON  RANDOM  VIBRATION  SIMULATION. 
(Wrighc  Air  Development  Center,  Wright -Pat tereon  AFB,  Dayton,  Ohio) 
WADC  Technical  Note  58-274,  ASTIA  AD-203125,  March  1959 


ABSTRACT:  The  status  of  random  vibration  research  as  it  pertains  to  problems 
in  simulation  is  reviewed  critically.  Areas  of  experimental  research  are 
suggested  ifhich  eventually  may  determine  the  extent  to  which  random  vibration 
should  be  used  in  the  laboratory.  The  continued  use  of  sinusoidal  vibration 
techniques  for  the  simulation  of  noise-induced  vibration  appears  Justified  on 
Che  basis  of  existing  knowledge  and  economic  considerations. 
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Granick,  N.  1961  CHOOSING  A  SUITABLE  SWEEP-RATE  FOR  SINUSOIDAL  VIBRATION 
TESTING.  In  1961  Proceedings  of  the  Institute  of  Environmental  Sciences 
National  Meeting.  April  5.  6,  7.  1961,  Washington.  D.  C.  (Mt .  Prospect,  Ill.: 
Institute  of  Environmental  Sciences,  P.  0.  Box  191)  pp ,  533-554 

SUMMARY:  Sweep -frequency  vibration  tests  generally  are  conducted  using  a  sweep- 
rate  that  varies  directly  with  test  frequency.  The  idea  is  to  pass  through  every 
resonance  in  the  frequency  range  such  Chat  an  equal  number  of  seconds  is  spent  in 
each  resonant  bandwidth.  The  underlying  assumption  is  that  "average  Q"  (transmiss- 
Ibility)  of  resonances  may  be  considered  to  be  the  same  through  the  entire  frequency 
range  of  interest.  An  argument  will  be  drawn  here  Chat  "average  Q"  actually  must 
INCREASE  with  an  increase  in  resonant  frequency,  for  tests  which  employ  a  constant 
level  of  acceleration  control.  Therefore,  a  suitable  sweep-frequency  rate  must  be 
one  which  changes  with  a  fractional  po%«er  of  the  test  frequency,  rather  than  with 
the  first  power.  (AUTHOR) 
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GraniC,  R.  1955  RECEPTORS  AND  SENSORY  PERCEPTION  (New  Haven:  Yale  Univ. 
Press .  1955) 
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Grant,  W.  J.  1961  A  STUDY  TO  CORRELATE  FLIGHT  MEASURED  HELICOPTER  VIBRATION 

D/TA  AND  PILOT  COMMENTS.  (Wright  Air  Development  Division,  Wright-Patterson 
AFB,  Ohio)  WADD  TR  61-66;  ASTIA  AD-269  001;  Aug.  1961 

ABSTRACT:  The  results  of  a  study  aimed  at  improving  the  correlation  between 
recorded  helicopter  vibration  data  and  pilot  comments  are  presented.  Lissajous' 
patterns  of  resultant  displacement,  velocity,  and  acceleration  are  constructed 
and  evaluated  to  define  those  characteristics  which  best  correlate  with  the 
pertinent  pilot  comments.  A  new  measure  of  comfort  level,  Equivalent  Vibration 
Level  (Veq)  is  defined.  These  quantities  are  calculated  for  all  Lissajous' 
figures,  and  resultant  acceleration  is  seen  to  be  the  most  meaningful  parameter. 
An  Improvement  in  the  degree  of  correlation  between  measured  vibration  and 
pilot  comment  is  shown  through  the  use  of  Veq  for  the  patterns  of  resultant 
acceleration,  in  lieu  of  the  standard  vibration  criteria.  (AUTHOR) 
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Gray,  K.F.  1957  MECHANICAL  SYSTEMS  SUGGESTED  FOR  G  PROTECTION 
(Aviation  Medical  Acceleration  Laboratory,  Johnaville,  Pa.)  NADC-MA<S708. 
July  15,  1957 
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Green,  G.S.  &  J.B.  Scott  1956  THE  ESTIMATION  OF  THE  OSCILLATORY  MOTION  OF  A 
decelerating  missile  DESCENDING  THROUGH  THE  ATMOSPHERE  (Royal  Aircraft 
Eatabliahaent^(Gt.  Brit.)  Dec  1956,  Technical  note  no.  GW  440;  JSRP  Control 
no.  570353,  ASTIA  AD- 127  646. 
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Grigor'yeva,  V.  M.  1961  BIOLOGICAL  EFFECT  OF  ULTRASONIC  WAVES  PROPAGATED 
IN  THE  AIR. 

^Trans  I  of  Gigivena  Trudy  t  Profeastonal 'nwe  Zabolevanlya  (USSR)  4(10); 
35-40,  1960) 

(Office  of  Technical  Services,  Washington,  O;  C.)  61-21335 
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Griswold,  H.E.,  D.M.  Cunn ..ighan,  and  G.P.  Wilson.  1955  MECHANICAL 
AMPLITUDE  -  FREQUENCY  RESPONSE  OF  THE  HUMAN  BODY.  Fed.  Proc.  14:64 


ABSTRACT:  A  known  horizontal  harmonic  force  was  applied  to  the  feet  of  9 
men  and  6  women  and  the  amplitude  of  body  motion  at  the  pelvis  recorded. 

The  frequency  of  the  harmonic  force  was  varied  from  1  t 3  24  cps .  which 
covers  the  range  of  predominant  heart  components.  Identical  tests  were  made 
with  subjects  lying  on  a  very  flexible  table.  Amplltuds  of  table  motion 
was  also  recorded.  All  results  show  that  the  body  does  not  move  as  a  single 
unit.  A  predominant  resonant  peak  occurs  at  from  3.5  t3  5  cps.  (with  the 
dorsal  structures  acting  as  the  spring)  on  the  stiff  Ca^le  and  at  1.3  cps. 
(the  loaded  table  natural  frequency  )  on  the  low  lesonaice  table.  Amplitude 
of  body  motion  diminishes  above  resonance  to  a  fairly  constant  value  at 
about  10  cps.  On  the  high  frequency  table,  and  at  abou;  6  cps.  on  the  low 
frequency  table,  with  secondary  or  tertiary  resonances  ippearing  from  6-14 
cps.,  depending  on  the  build  of  the  subject.  Since  the  most  important  heart 
excited  frequencies  are  in  the  range  of  4  cps.  and  highsr,  the  low  frequency 
suspension  is  more  desirable  in  this  region  aa  it  yields  a  flatter  response 
and  moves  with  the  body. 
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Grognot,  P.  A.  1952  REACTIONS  SANGUINES  ET  CIBCULATOIRES  PROVOQUEES  PAR  LES 
VIBRATIONS  ULTRASONORES  TRANSMISES  DANS  L'AIR  (Blood  and  Circulatory 
Responses  to  Ultrasonic  Vibrations  Transmitted  in  Air.) 

Journal  de  Physiologic  (Paris)  44(2) :255-259 

ABSTRACT:  Normally  dressed  healthy  test  subjects  with  their  faces  uncovered  were 
exposed  to  ultrasonic  vibrations  of  25  kilohertz  (25,000  cycles  per  second)  at 
a  constant  intensity  of  115  decibels.  The  earducts  were  protected  by  eair  stoppers 
against  side  noises  produced  by  the  apparatus.  After  one  hour  of  exposure,  an 
increase  in  eosinophils  ranging  from  30  to  507L,  accompanied  by  a  decrease  of 
arterial  tension  (1.5  mm.  Hg) ,  was  observed  in  86%  of  the  subjects.  Experiments 
were  repeated  on  persons  with  pharyngeal  and  parasitic  infections,  with  similar 
results.  In  subselquent  experiments  it  was  found  that  a  minimum  intensity  of  95 
decibels  was  required  to  effect  an  increase  in  eosinophils.  In  certain  cases  a 
lessening  of  the  rate  of  eosinophil  increase  was  observed  when  other  parts  besides 
the  face  were  subjected  to  repeated  exposures.  Supersonic  vibrations  aimed  at 
the  epigastric  region  did  not  cause ''eu^nophil  increase.  The  paper  concludes 
with  an  attempt  of  presenting  a  physiclo^cal  interpretation  of  the  phenomenon. 
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Grognot,  P.A.  1952  EFFETS  PHYSIO- PATnOLOGIQDES  PROVOQUES  PAR  LES  VIBRATIONS 
ULTRASONORES  DE  25,000  HZ  TRANSMISES  PAR  L’AIR  (PHYSIOPATHOLOGICAL  EFFECTS 
INDUCED  BY  ULTRASONIC  VIBRATIONS  OF  25,000  HERTZ  TRANSMITTED  THROUGH  AIR) 
Medecine  aeronautique  (Paris),  7(4): 364-370 

ABSTRACT:  The  effects  of  exposure  of  human  subjects  to  ultrasonic  vibration  of 
25,000  Hertz  (25,000  cycles  per  second)  were  studied.  Exposure  of  the  entire 
bo^,  without  shielding,  resulted  in  a  uk^rked  Increase  of  eosinophil  cells  In  the 
blood  and  a  decrease  of  arterial  pressure.  A  minimum  intensity  of  95  decibels  was 
needed  to  produce  a  noticeable  change  in  eosinophil  nximber.  When  only  the  lower 
arm  or  the  epigastric  region  were  exposed  to  the  vibration.  Increase  in  eosinophil 
cells  occurred  in  only  50%  of  the  subjects.  -  It  is  interesting  to  note  that  deaf- 
mutes  or  people  having  hearing  disorders  did  not  have  any  eosinophil  increase,  no 
natter  what  part  of  the  body  was  exposed  to  ultrasonic  vibration.  -  Guinea  p:ga  an^ 
rats  exposed  to  the  same  vlbratioir  developed  celular  lesions  in  the  nervous  system: 
which  resulted  in  psychomotor  disturbances. 
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Gubkin,  A.N.,  V.G.  Sergiyenko  and  N.M.  Trofimenko  1961  CONCERNING  THE  THEORY 
OF  VIBRATION  ELEMENTS  IN  ELECTRETS 

(Priborv  1  Tekhniki  Experlmenta.  Issue  Nr.  2,  1961,  pp.  166-169)  Technical 

Documents  Liaison  Office,  Wright-Patterson  Air  Force  Base,  Ohio,  Oct.  17, 
1961,  MCL-1405/1+2  ASTIA  AD  265  741 

ABSTRACT:  Proposed  is  the  theory  of  vibration  elements,  which  work  with  the 

use  of  electrets.  The  results  of  the  theory  were  verified  experimentally  on 
a  model  of  the  electret  vibration  element. 
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Guignard,  J.  C. 
(Paper ; 


„  ,  rMYSIOLOGICAL  EFFECTS  OF  TRANSIENT  MECHANTrir 

B.Z.S.  Space  Medicine  Symposium,  London,  1958.) 
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Guignard,  J.  C.  1959  THE  PHYSIOLOGICAL  EFFECTS  OF  MECHANICAL  VIBRATION; 
A  SELECTED  BIBLIOGRAPHY.  PT.  I;  BODY  RESONANCE  PHENOMENA. 

(Royal  Air  Force,  Inst,  of  Aviation  Med.,  Famborough)  I.AJ1.  Rept 
No.  124. 

See  also  Proc .  R .  Soc .  Med . .  1959. 
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Guignard,  J.C,  1959  THE  PHYSICAL  RESPONSE  OF  SEATED  MEN  TO  LOW- 

FREQUENCY  VERTICAL  VIBRATION:  SOME  PRELIMINARY  STUDIES. 

(RAF,  Institute  of  Aviation  Medicine,  Famborough)  FPRC  1062 
April  1959.  ASTIA  AD  229  171 


ABSTRACT:  Vertical  sinusoidal  vibration  was  applied  to  10  male  subjects  in 
a  standardized  sitting  position,  at  frequencies  from  7  to  60  c/s  and 
accelerations  up  to  1  g.  Transmissibility,  which  is  defined  in  these 
experiments  as  the  ratio  of  the  peak  vibration  acceleration  recorded  at 
the  part  of  the  body  concerned  to  that  recorded  from  the  reference  accelero 
meter,  was  measured  at  the  hip  and  at  the  shoulder.  Subjective  reactions 
were  also  noted. 

It  was  found  that  a  peak  in  transmissibility  (with  values  exceeding  100 
per  cent)  indicative  of  resonance,  occurred  below  10  c/s  and  that  at  higher 
frequencies  transmissibility  fell  off  in  a  characteristic  way.  Less  than 
30  per  cent  of  the  applied  acceleration  was  transmitted  to  the  shoulder  at 
frequencies  above  20  c/s  and  less  than  20  per  cent  above  40  c/s.  Trans¬ 
missibility  to  the  hip  (iliac  crest)  was  less  than  60  per  cent  above  20 

c/s  and  less  than  30  per  cent  above  40  c/s.  There  was  no  evidence  of  a 
major  body  resonance  above  12  c/s. 

Tensing  appeared  to  increase  transmissibility  at  all  frequencies. 
Subjectively,  discomfort  was  greatest  at  the  lower  frequencies.  Below 
about  12  r/s,  major  parts  of  the  body  appear  to  be  excited  to  -esonate 
while  at  higher  frequencies  progressively  smaller  parts  are  affected. 

Six  out  of  10  subjects  experienced  some  feeling  of  instability  while  being 
vibrated,  with  difficulty  in  holding  a  given  posture,  but  there  was  no 
persistence  of  these  sensations  after  vibration  ceased. 

Further  studies  wi’l  be  necessary,  extending  over  a  lower  frequency  range 
and  including  a  larger  group  of  subjects,  in  order  to  define  the  response 
of  the  seated  body  to  vertical  vibration  below  10  c/s  and  to  determine 
whether  more  than  one  discrete  peak  in  transmissibility  occurs  in  this 
region.  It  will  be  of  practical  value  to  determine  the  range  of  individ¬ 
ual  variation  in  response  to  vibration,  as  well  as  the  factors  (such  as 
body  size  and  weight,  attitude,  posture  and  muscular  tension)  which  may 
produce  variations  in  individual  resonant  frequencies. 


FORCES. 
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Gulgnard,  J.C.  1959  SOME  EFFECTS  OF  LOW-FREQUENCY  MECHANICAL  VIBRATION  ON  MAN 
(Paper,  59th  Meeting  of  the  Engineering  Physics  Sub-Committee,  Aeronautical 
Research  Council,  September  25,  1959,  Royal  Aeronautical  Society,  4 
Hamilton  Place,  London,  W.l)  l.A.M.  Memorandum  S.  19  (Scientific) 

ARC  #21 

ABSTRACT:  This  paper  presents  a  brief  history  of  vibration  investigation. ■ 

The  physical,  physiology,  pathology,  and  physiological  psychology  reactions  of 
previous  research  on  human  reaction  tO' vibration  are  discussed.  The  approach, 
method,  and  results  of  current  research  are  another  phase  of  the  paper. 
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Gulgnard,  J.C.  &  P.R.  Travers  1959  EFFECT  OF  VIBRATION  OF  THE  HEAD 
AND  OF  THE  WHOLE  BODY  ON  THE  ELECTROMYOGRAPHIC  ACTIVITY  OF  POSTURAL 
MUSCLES  IN  MAN.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough) 

F PRC  Memo  120,  April  1959.  ASTIA  AD  237  769 


ABSTRACT:  The  influence  of  whole-body,  head  and  limb  vibration  upon  the 
electromyographic  activity  of  resting  and  active  postural  muscles  was  observed 
in  man.  Using  the  RAF  type  3  clinical  electromyograph  and  concentric  needle 
electrodes,  a  satisfactory  trace  could  be  obtained  during  trunk  and  limb 
vibration  at  frequencies  from  2  to  10  c/s  and  vibrational  accelerations  exceed¬ 
ing  1 .  Og . 

Vibration  of  the  whole  body  or  of  a  single  limb  at  frequencies  below  10  c/s 
elicits  a  periodic  synchronous  stretch  reflex  from  resting  postural  muscles 
in  that  limb.  The  amount  of  activity  observed  appeared  to  be  related  to  the 
intensity  of  vibration  and  could  be  reduced  by  restraining  passive  movement  of 
the  limb.  Inhibition  of  tendon  reflexes  was  not  observed.  No  change  attribut¬ 
able  to  local  mechanical  stimulation  occurred  in  the  character  of  maximum 
volitional  rssponse  or  in  the  excitability  of  postural  muscles. 

Intense  vibration  of  the  upper  body,  including  the  head,  appeared  to  have 
a  facilitatory  effect  upon  statokinetic,  reflex  activity,  the  effect 
persisting  after  vibration  had  ceased.  It  is  tentatively  concluded  that 
this  effect  might  be  associated  with  vestibular  stimulation  by  low-  frequency 
vibration  but  more  precise  experiments  will  be  required  to  show  whether  this 
is  true  and  whether  simple  vibratory  labyrinthine  stimulation  has  a  direct 
tonic  effect  upon  postural  activity. 
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Gulgnard,  J.  C.  &  A.  Irving  1959  EFFECT  OF  WHOLE  BODY  VIBRATION  ON  VISION. 
(PAF,  I’ustitute  of  Aviation  Medicine,  Farnborough)  l.A.M.  Scientific 
Hew).  No.  21. 


390 


-  2,005  - 


Guignard,  J.  C.  &  A.  Irving  1959  A  NOTE  ON  THE  USE  OF  HIGHSPEED  CINEPHOTO* 
GRAPHS  IN  THE  ANALYSIS  OF  HUMAN  RESPONSE  TO  VIBRATION, 

(RAF,  Inat.  Av.  Med.,  Famborough)  I,A.M.  Scientific  Memo  13. 
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Guinard,  J.C.,  and  A.  Irving  1960  EFFECTS  OF  LOW  FREQUENCY  VIBRATION  ON  MMI 
British  Aaaoc.  at  Cardiff.  September  1960 
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Guignard,  J.  C.,  P.  Travers  &  A.  Irving  i960  EFFECTS  OF  LOW  FREQUENCY  VIBRA¬ 
TION  ON  MAN, 

Er ginoering  190(4925) :364-367 . 
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Guignard,  J,  C.  &  A.  Irving  1960  EFFECT  OF  NOISE  AND  VIBRATION  ON  MAN, 
Nature  188:533-534, 


Guignard,  J.  C.  &  D.  H.  Drazin  1960  SOME  EFFECTS  OF  LOW  FREQUENCY  VIBRATION 
ON  VISION, 

Proc .  5th  European  Cong,  of  Aviation  Med..  London,  1960. 


Guignard,  J.  C.  &  P.  Travers  1960  PHYSIOLOGICAL  EFFECTS  OF  MECHANICAL 
VIBRATION  , 

Proc.  Roy.  Soc.  Med.  53:92-96,  Feb.  1960. 
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Guignard,  J.  C.  1961  HUMAN  FREQUENCY-RESPONSE  TO  VIBRATION 

In  SPACE  MEDICAL  SYMPOSIUM.  Astronautik  (Stockholm)  2(4); 227 

ABSTRACT:  In  exposure  to  infrasonic  frequencies  of  mechanical  vibration,  a 
number  of  physical  resonances  occur  in  man,  in  particular  resonance  of  the 
shoulder  girdle  at  about  5  c.p.s.  Data  on  the  effects  of  vibration  on  task 
performance,  visual  performance,  and  on  frequency  response  of  eye  movements  will 
be  given  in  the  full  paper. 
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Guignard,  J.C.  1961  PHYSIOLOGICAL  EFFECTS  OF  LOW-FREQOENCY  VIBRATION  (Paper, 
Sympotlum  on  Vibrations,  20  January  1961,  at  Imperial  College,  London) 


ABSTRACT:  This  paper  described  some  measurements  of  the  response  of  the  seated 
human  body  to  vertical  vibrations  which  Indicated  that  at  frequencies  near  5  cy/sef 
d>ere  was  an  amplification  of  vibrations  transmitted  through  the  tmnk  to  the  head 
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Guignard,  J..C.  and  A .  Irving  1961  MEASUREMENTS  OF  EYE  MOVEMENTS  DURING 
LOW-FREQUENCY  VIBRATION. 

Aerospace  Medicine  32(3): 233,  March  1961 


ABSTRACT:  Measurements  have  been  made  of  the  frequency-response  of  compen¬ 
satory  and  pursuit  eye  movements  during  vertical  sinusoidal  vibration  of; 
(a)  the  man,  with  the  target  at  rest;  and  (b)  the  target,  with  the  man  at 
rest.  In  such  measurements  it  is  essential  to  use  a  method  which  in  no 
way  Impedes  movements  of  the  eye.  Such  a  method,  in  which,  by  comeal 
reflection,  the  image  of  a  wedge-shaped  object  is  viewed  through  a  slit 
by  a  photomultiplier  tube,  is  described  in  this  paper.  The  vibration 
frequencies  investigated  ranged  from  0.5  to  5  cycles  per  second.  Angular 
displacement-amplitudes  of  the  target  with  respect  to  the  eye  of  up  to  2° 
were  used.  The  importance  of  normal  vestibular  function  in  determining 
the  servo  characteristics  of  the  oculomotor  system  is  discussed. 
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Guignard,  J.  C.  &  A.  Irving  1962  MEASUREMENTS  OF  EYE  MOVEMENTS  DURING  LOW 

FREQUENCY  VIBJIATION. 

Aerospace  Med.  33( 10) ; 1230-1238,  Oct.  1962. 

ABSTRACT:  (1)  Measurements  have  been  made  cf  the  frequency-response  of  compen¬ 
satory  and  pursuit  eye  movements  during  vertical  sinusoidal  vibration  of  (a)  the 
man,  with  the  target  at  rest;,  and  (b)  the  target,  with  the  man  at  rest.  The 
angular  double  amplitude  of  relative  movement  between  target  and  eye  was  0.8 
degree  of  arc  in  each  case.  (2)  The  eye  movement  recording  system,  in  which, 
by  corneal  reflexion,  the  image  of  a  triangular  object  is  viewed  through  a  slit 
by  a  photo-multiplief  tube,  is  described  in  this  paper.  The  resolution  of  the 
system  was  2  minutes  of  arc.  (3)  Results  suggest  that  the  frequency  response 
of  compensatory  eye  movements  fixating  a  static  target  during  vibration  of  the 
man  is  higher  than  the  frequency  response  of  pursuit  movements  made  by  the 
still  subject  fixating  an  oxclllating  target.  It  is  tentatively  concluded  that 
otolithic  stimulation  during  vibration  of  the  man  ic  mainly  responsible  for  this 
difference.  (4)  Consumption  of  alcohol  (1.5  cc.  of  whisky/kg.  of  body  weight) 
lowered  a  subject's  frequency  response  of  ey®  movement  in  both  experimental 
situations,  but  the  effect  was  considerable  greater  during  vibration  of  the  man. 
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Guild,  B.  1954  NOISE  AND  VIBRATION  IN  RC-121D  AIRCRAFT. 

WADC  Technical  Memorandua  Report  WORD  54-118,  SECTION  VI.  pp.  38-48, 
Decenber  1954 


Guilletnin,  J.V.,  &  P.  Wechsberg  1953  PHYSIOLOGICAL  EFFECTS  OF 
HECHANICAL  VIBRATION.  Ainer.  J.  Phvslol.  171:730-731 

ABSTRACT:  Albino  rats  were  kept  in  pens  having  vibrating  floors  made  of  alumii» 
num  rods,  thus  affecting  primarily  the  paws  of  the  animals.  The  frequency 
of  the  vibration  was  3600  and  7200  cycles  per  minute,  with  accelerations  of  8- 
9  g,  for  12  hours  daily  with  a  total  exposure  time  of  about  1000  hours. 

Results  of  the  experiment  indicated  deficient  vascular  function  (engorgement 
of  paw  capillaries)  measured  by  the  delay  in  the  rewarming  of  the  hind  paws 
after  chilling.  Forty-five  minutes  were  needed  to  rewarm  the  paws  of  the 
untreated  rats;  after  700  hours  exposure  to  vibration,  90  minutes  more  was 
.needed  in  50X  of  the  rats  vibrated  at  3600  cycles  and  in  75X  of  those  vibrated 
at  7200  c.p.s.  showed  complete  recovery  after  30  dayA  of  rest;  when  the 
exposure  was  renewed,  all  pathological  symptoms  promptly  reappeared. 
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Gulllemin,  V.,  &  P.  Wechsberg  1953  PHYSIOLOGICAL  EFFECTS  OF  MECHANICAL 
VIBRATION.  (School  of  Aviation  Medicine,  Randolph  Field,  Texas) 

ASTIA  AD-5953,  JAN.  1963.  See  also  Amer.'  J.  Physiol.  171:730-731 


ABSTRACT:  Small  groups  of  rats  subjected  to  mechanical  vibration  under 
controlled  conditions  of  duration,  intensity,  and  frequency  showed  alterations 
of  vascular  tonus  as  expressed  in  terms  of  delayed  rewarming  of  vibrated 
extremities  after  standard  chilling.  Frequencies  of  3,600  and  7,200  cycles 
per  minute  and  an  acceleration  amplitude  of  8  to  9  g-units  were  used. 

Rewarming  times,  increased  progressively  with  exposure  time  of  as  much  as 
1,000  hours,  returned  to  normal  values  after  a  30-day  rest  period,  and 
increased  again  during  a  second  period  of  exposure.  Alterations  of  vascular 
tonus  appeared  earlier  in  rats  exposed  to  the  higher  frequency.  Abnormal 
paw  capillaries  were  observed  after  prolonged  vibration.  Preliminary 
experiments  showed  that  low  oxygen  tension  aggravates  vibration- induced  vaso- 
iDOtor  disturbances. 
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Gulllemin,  V.  and  P.  Wechsberg.  1953 
REPETITIVE  EXPOSURE  TO  MECHANICAL 
J.  Aviation  Med.  24(3) :208-221 . 


PHYSIOLOSICAL  effects  of  long  TERM 
VIBRATION. 


ABSTRACT:  Young  albino  rats  were  subjected  to  long  term  repetitive  exposures 


-  2,008  . 


to  vibration.  One  group  of  8  rats  was  kept  in  a  vibrating  floor  cage 
operating  at  3600  for  a  schedule  of  vibratibn  totaling  1000  hours 
followed  by  a  rest  period  of  30  days  and  then  subjected  to  a  second  expdsure 
of  300  hours.  A  second  group  of  10  animals  was  exposed  to  vibration  at 
7200  cpm  for  700  hours.  The  physiological  effect  of  vibration  was  evaluated 
in  terns  of  the  vascular  response  of  the  hind  extremities  to  a  standard 
technique  of  chilling.  The  test  consisted  of  chilling  the  hind  paws  and 
legs  in  still,  cold  air  until  skin  temperature  of  57  F  was  reached  and  then 
rewarmed  at  room  temperature.  The  normal  (control)  rewarming  times  were 
all  under, 90  minutes  and  mostly  under  60  minutes  after  1000  hours  of 
exposure  to  vibration  at  3600  cpm.  In  the  second  group  75Z  had  rewarming 
times  over  90  minutes  after  7000  hours  of  exposure  to  7200  cpm.  Microscopic 
examination  of  rat  paw  capillaries  in  vivo  indicated  that  capillaries  of 
.vibrated  animals  showed  more  tortoua  forms  and  greater  engorgement  than 
those  oi  the  controls. 
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Gullett,  C.  C.  1961  AEROMEDICAL  ASPECTS  OF  TURBO-JET  COMMERCIAL  AIRCRAFT. 
Aerospace  Med.  32(9) ;818-824, 


Gurevich,  M.  I.  and  M.  G.  Sirotina  1960  ON  THE  EFFECT  OF  ULTRASONIC 
.VIBRATICaJS  ON  THE  BLOOD 

(Trans,  of  Flziologlchnw  Zhumal  (USSR)  6(l):73-77,  1960) 

(Office  of  Technical  Services,  Washington,  D.C.)  60-11942 
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Gurovskii,.  N.  ,N.-  1959  HYGIENIC  ASSESSMENT  OFTHE  VIBRATION  FACTOR  ON 

THE  MI -4  HELICOPTER.  Gegiena  i  Sanitariia  (Moskova)  24(3) :2 7-33. 

Trans iat ion  No .  59-11727. 

ABSTRACT:  The  physiologic  effects  on  animal  and  human  subjects  of  vibrations 
(45  cps  at  an  amplitude  of  0.3,  mm  for  orte  hour)  approaching  the  highest 
frequency  limits  for  helicopter  vibrations  were  investigated.  Initial 
exposure  to  such  vibrations  produced  considerable  changes  in  conditioned 
motor  reflexes  of  white  rats  and  in  conditioned  defense  reflexes  of  dogs. 
Alterations  in  conditioned  reflexes  and  lengthening  of  reaction  times  were 
observed  in  airmen  exposed  to  vibrations  on  laboratory  stand  and  during 
flight  in  the  Mt-4  helicopter.  It  was  concluded  that  initial  vibratory 

stimuli  evoke  a  spread  of  inhibitory  processes  through  the  c^itra I  nervous _ 

“System  of  both  man  and  animals .However ,  adaptation  took  place  quite  rapidly 
upon  repeated  exposure  to  such  stimuli  in  all  subjects  studied.  It  appears 
that  vibration  disturbes  the  excitatory-inhibitory  equilibrium  m  the 
cerebral  cortex  thus  enhancing  the  inhibitory  process  of  the  orientating 
reaction-external  Inhibition  type.  The  rapid  and  stable  appearance  of  adap¬ 
tation  to  vibration  in  the  human  organism  indicates  that  vibrations  of 
the  order  found  in  the  MI-4  helicopter  are  permissible. 


VIBRATION 


Haack,  M.  1955  HUMAN  TOLERANCE  TO  VIBRATION  OCCURRING  IN  TRACTORS  AND 
AGRICULTURAL  MACHINERY.  awu 

(Translated  by  Engineering  Research  Division,  John  Deere  Waterloo  Tractor 
Works,  Waterloo,  Iowa)  ASAE  Winter  Meeting, 


Haas.  D.  L. .  J.  R.  Parks  and  J.  F.  Bichelberger  1949  VIBRATIONLESS 
GALVONOMETER  SUPPORT.  (Mound  Laboratory)  LC  No.  AECU-348  . 


Haber,  H.  1952  THE  CONCEPT  OF  WEIGHT  IN  AVIATION 
Journal  of  Aviation  Medicine  23(6);  594-596,  1952 


ABSTRACT:  For  purposes  of  aviation  engineering  and  medicine,  the  concept  of 
weight  is  redefined.  The  principle  of  d'Alembert  states  that  the  sum  of  the 
force  of  gravity,  the  force  of  inertia,  and  the  external  forces  acting  upon  a 
body  is  zero.  The  weight  of  the  body  is  then  the  resultant  external  force 
exerted  upon  the  body  by  a  restraining  agent  in  response  to  forces  of  gravity 
and  inertia.  Six  dynamic  situations  are  illustrated,  in  which  the  three  forces 
are  represented  as  vectors. 


Haber,  H.  ed ,  1953  PROCEEDINGS  OF  A  SYMPOSIUM  ON  FRONTILKS  OF  MAN -CONTROLLED 

FLIGHT,  INSTITUTE  OF  TRANSPORTATION  AND  TRAFFIC  ENGINEERING.  UNIVERSITY  OF 


CALIFORNIA,^  LOS  ANGELES,  3  APRIL  1953 


ABSTRACT:  Contents  include: 

Lippert,  S.,  "Limitations  to  Noise  and  Vibration  Control" 

Haber,  H.,  "The  Mechanical  Environment  in  the  Future  Aircraft" 

Roth,  H.P.,  "Impact  and  Dynamic  Response  of  the  Body" 

Blockley,  W.V. ,  "Combined  Physiological  Stresses" 

AD  Speakers,  Panel  Discussion  on  Frontiers  of  Man-Controlled  Flight. 
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Haber,  H.  1959  THE  PHYSICAL  FACTORS  IN  THE  SPACE  ENVIRONMENT. 

In  Seifert,  H.  S.,  ed.  Space  Technology  (New  York;  T.  Wiley  and  Sons,  1959) 
Chapter  27 
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Hale,  E.P.  1953  BEHAVIORAL  AND  STRESS  OF  SOUND  ON  ANIMALS  (Wright-Patterson 
A.F.B.,  Ohio)  WADC  Technical  Rept.  No.  53-283,  June  1953  . 

ASTIA  AD  25577 


Hale,  H.  B.,  R.  B.  Mefferd,  Jr.,  G.'  Vawter,  G.  E.  Foerster,  &  D.  Crlscuolo 
1959  INFLUENCE  QF  LONG-TERM  EXPOSURE  TO  ADVERSE  ENVikONMENTS  ON  ORGAN 
WEIGHTS  AND  HISTOLOGY.  (School  of  Avia.  Med.,  USAF  Aerospace  Medical 
Center,  (ATC)  Brooks  AFB  Texas)  Research  Rept.  No,  59-13,  Jan.  1959 
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Ham,  N.  D. ,  H.  H.  Moser,  &  J.  Zvara  1958  INVESTIGATION  OF  ROTOR  RESPONSE  TO 
VIBRATORY  AERODYNAMIC  INPUTS.  PART  I.  EXPERIMENTAL  RESULTS  AND  CORREUTION 
WITH  THEORY.  (Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio) 

WADC  TR  58-87,  Pt .  I;  ASTIA  AD-203  389;  Oct.  1958 

ABSTRACT:  The  experimentally  determined  flapping  response  (1)  to  harmonic  varia¬ 
tion  in  pitch  and  (2)  to  vertical  shaking  of  che  hub,  are  compared  with  theoreti¬ 
cal  responses  calculated  for  three  different  two-dimensional,  aerodynamic  theories 
The  test  data  indicates  that  for  low  blade  pitch  angles,  the  returning  wake  shed 
by  the  rotating  blade  has  a  marked  effect  on  the  blade  response  at  even  integers 
of  the  frequency  ratio  v=u)/0,  while  for  high  pitch  angles  the  effect  of  the 
helical  wake  is  negligible.  This  agrees  with  theoretical  calculated  responses 
obtained  with  the  aerodynamic  theo’^y  using  a  modified  lift  deficiency  function 
developed  by  Loewy.  The  test  results  indicate  that  wake  interference  effects 
persist  for  low  pitch  settings  at  advance  ratios  between  0  and  2.  Test  data 
obtained  with  a  rotor-rotor  type  of  excitation  is  a  tandem  rotor  configuration 
are  included.  Results  indicate  that  vertical  hub  shears  of  the  aft  rotor  are 
increased.  (AUTHOR) 
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Haiane,  R.  N.  1957  VIBRATION  DAMPING.  In  C.  M.  Harris,  ed.  Handbook  of 
- Noise  GontrPh — (New-York : — McGraw-H i  11,  1957)^  pp cr  14 - 3 U . 
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Hansen,  A.T.  1949  PRESSURE  MEASUREMENT  IN  THE  HUMAN  ORGANISM 
(Copenhagen:  Teknish  Far  lag,  1949) 


.  2. on  . 

417 

Hardy,  H.C.  1947  NOISE  AND  VIBRATION  REDUCTION  New  Frontier  10:3-6 


Hardy,  V.S.  and  K.G.  Jahnel  1957  INDEX  TO  SHOCK  AND  VIBRATION  BULLETINS  NOS.  1 

THROUGH  24.  A  SUBJECT  INDEX  AND  AUTHOR  INDEX  (Assistant  Secretary  of  Defena«» 
(Research  and  Engineering),  Vashington,  D.C.)  Oct.  1957,  ASTIA  AD-320  436 
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Harris,  C.  M.,  ed.  1957  HANDBOOK  OF  NOISE  CONTROL  (New  York:  McGraw-Hill, 
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Harris,  J.  D.  1953  RECOVERY  CURVES  AND  EQUINOXIOUS  EXPOSURES  IN  REVERSIBLE 
AUDITORY  FATIGUE  FOLLOWING  STIMULATION  UP  TO  140  db  PLUS.  Laryngoscope 
63:660-673 


Harris,  W.,  R.R.  Mackie,  and  C.L.  Wilson  1956  PERJORMANCE  UNDER  STRESS: 
A  REVIEW  CRITIQUE  OF  RECENT  STUDIES.  (Human  Factors  Res.,  Inc., 

Los  Angeles,  Calif.)  TR  VI,  July  1956.  ASTIA  AD  103  779. 


Harvey,  E.N.  and  A.L.  Loomis  1928  HIGH  FREQUENCY  SOUND  WAVES  OF  SMALL  INTENSITT^ 
AND  THEIR  BIOLOGICAL  EFFECTS  Bioi;  Abstr.  2:9687 
See  alto:  Nature  121:622-624  C 


Harvey,  E.N.  and  A.L.  Loomis  1928  HIGH  FREQUENCY  SOUND  WAVES  OF  SMALL  INTENSITT 
AND  THEIR  BIOLOGICAL  EFFECTS  Nature  121:622-624 
See  also  Biol.  Abstr.  2*'  9687~(fiqi8) 


424 

Harvey,  E.N.  1929  THE  EFFECT  OF  HIGH  FREQUENCY  SOUND  WAVES  ON  HEART  MUSCLE 
AND  OTHER  IRRITABLE  TISSUES  Am  J.  Physiol.  91:284-290 
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Harvey,  B.N.  1929  THE  EFFECT  OF  HICT  FBEQDENCT  SOOND  HAVES  ON  CELLS  AND 
TISSUES  Am  J,  Phvslol  90; 379 
Sea  alao:  Biol,  Abstr.  4:23928  (1930) 


426 


Harvey,  E.N.  1930  THE  EFFECT  OF  HIGH  FREQUENCY  SOUND  HAVES  ON  CELLS  AND  TISSUE 
Biol.  Abatr.  4:23928 
See  Alao:  Am  J.  Phvalol  90: 379 
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Harvey,  E.N.  1930  BIOLOGICAL  ASPECTS  OF  ULTRASONIC  HAVES,  A  GENERAL  SURVEY 
Biol.  Bull.  59:306-325 


Harvey,  E.N.  and  A.L.  Lootnia  1931  HIGH  SPEED  PHOTOMICROGRAPHY  OF  LIVING  CELLS 
SUBJECTED  TO  SUPERSONIC  VIBRATIONS  J.  Gen.  Phvslol.  15:147-153 
Sea  alao:  Biol.  Abatr.  6:24728  (1932) 
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Harvey,  E.N.  and  A.L.  Loomis  1932  HIGH  SPEED  PHOTOMICROGRAPHY  OF  LIVING  CELLS. 
SUBJECTED  TO  SUPERSONIC  VIBRATIONS.  Biol.  Abstr.  6:24728 
See  also:  J.  Gen.  Phvslol.  15:147-153 
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Haasiacher,  G.J.,  III  1959  DEVELOPMENT  OF  METHOD,  EQUIPMENT, 

INSTRUMENTATION  AND  TECHNIQUE  FOR  DETERMINING  THE  INHERENT  FRAGILITY 
RATINGS  OF  MILITARY  MATERIEL,  (Pennsylvania  State  U.,  University  Park) 
Progress  rept.  no.  22,  ASTIA  AD-235  220 


ABSTRACT:  The  evaluation  of  the  mechanically  loaded  piezoelectric  accelero¬ 
meter  is  continuing.  An  HY  3422  HYGE  accelerator  and  HY  3005  rail  system  have 
been  installed.  Several  modifications  to  the  drop  tower  have  been  made  to 
facilitate  end  item  testing.  Initial  results  have  been  obtained  on  the  impact 
testing  of  type  1625  electron  tubes.  Planning  for  testing  of  cana  under  impact 
conditions  is  underway.  (Author) 
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Hawkes,  R.  1956  AEROMEDICINE  REINFORCES  FRAIL  MAN 
Aviation  Week  65(6):  360-361,  363-365,  6  Aug.  1956 


ABSTRACT:  An  overall  viev  is  presented  of  the  basic  and  applied  research  carried 
out  by  branches  of  the  Aero  Medical  Laboratory,  The  current  ideas  in  research 
and  design  of  oxygen  systems,  pressure  breathing  devices,  and  pressure  suits 
are  noted.  Studies  of  the  effects  of  acceleration  and  deceleration  have  culmin¬ 
ated  in  the  requirement  of  an  escape  capsule  in  all  designs  capable  of  supersonic 
speeds  or  high-altitude  flight.  Further,  studies  in  aviation  psychology, 
bioacoustics,  vision  in  an  empty  visual  field,  and  flight  feeding  are  mentioned. 
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Hayes,  W.  H.,  D.  A.  Hilton  et  al. '  1962  IN-FLIGHT  NOISE  MEASUREMENTS  FOR  THE 

PROJECT  MERCURY  VEHICLE. 

Langley  Res.  Cen.,  Va.)  NASA  TN  D-994,  Jan.  1962. 

ABSTRACT:  The  main  sources  of  noise  are  the  rocket  engines  during  the  launch 
phase  and  the  noise  of  aerodynamic  origin  during  the  exit  phase  of  the  flight. 
The  rocket  noise  was  a  maximum  at  lift-off  and  decreased  rapidly  as  the  vehicle 
gained  altitude  and  speed.  The  noise  of  aerodynamic  origin  increased  generally 
as  the  dynamic  pressure  increased  and  was  also  affected  significantly  by  the 
Mach  number  and  the  external  contouring  of  the  vehicle.  (Author) 
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Heckl,  M.  A.,  R.  H.  Lyon,  G.  Maidanik,  &  E.  E.  Ungar  1962  NEW  METHODS  FOR 

UNDEP-STANDING  AND  CONTROLLING  VIBRATIONS,  OF  COMPLEX  STRUCTURES.  (Aeronautical 
Systems  Division,  Wright*Patterson  AFB,  Ohio)  ASD-TN-61 - 122 ;  ASTIA  AD-281 
798;  June  1962 


ABSTRACT:  New  methods  are  outlined  for  dealing  with  the  vibration  responses  of 

complex  flight  vehicle  structures  to  local  and  to  diffuse  acoustic  excitation. 
Energy  absorption  at  structural  joints  and  acoustic  radiation  resistance  are 
shown  to  be  important  in  establishing  levels  of  these  responses.  Some  experimentaft 
results  pertaining  to  energy  absorption  coefficients  and  radiation  resistance  are 
given,  and  procedures  for  estimating  the  latter  are  discussed. 

Feasibility  studies  of  vibration  absorbers  utilizing  viscoelastic  spring  elements 
and  distributed  mass  systems  and  of  vibration  isolators  composed  of  viscoelastic 
leaf  springs  are  summarized.  Only  the  latter  are  found  to  possess  some  practical 
advantages  over  conventional  systems.  An  analytical  investigation  is  summarized, 
which  shows  that  generally  damping  of  only  the  plates  of  beam-^late  systems  may 
be  more  desirable  than  damping  of  only  the  beams .  (AUTHOR) 


Hedenlus,  P.  19o2  [Mi.rilCOP.inUX'.K'^L  EFFECT;;  OF  h^XllANICAL  VIBPjMIONS  a;0 

RADIATION.  R,  VU:«’S  ON  Tl.E  PRACTICAL  CONSEQUENCES  OF  THE  MEDICOBIOIXKIICAL 
EFFECTS  OF  MIXILVNICAL  VIBRATIONS  AND  RADIATION.) 

Svenak  L.Tkartldn  59;9A9-95l,  March  22,  1962  (Sw) 


Heim,  J.W.  1937  A  LABORATORY  FOR  RESEARCH  IN  AVIATICN. 

,  J.  Aviation  Med.  8(2):75-80 

ABSTRACT;  Discusses  the  physiological  research  laboratory  of  the  Air  Corps 
Materiel  Division’,  Wright  Field,  Dayton  Ohio.  Enumerates  equipment  and  appara¬ 
tus  available  for  research  in  aviation  medicine.  Lists  projects  completed  and 
projects  active  (in  June,  1937).  (CARI) 
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Helvey,  T.C.  1957  THE  DISSIPATION  OF  VIBRATIONAL  EN'ERGY  IN  THE  HUMAN 
BODY.  J.  Aviation  Med.  28:  202 


ABSTRACT:  The  major  limitation  for  a  human  operator  in  a  m.'in-machine  system 
is  caused  by  tmiltiple  stresses  which  are  non-additive  parameters.  In  a  broad 
program  on  stress  physiology,  studies  were  carried  out  with  low  frequency 
vibration  with  a  range  of  3  to  30  cps  which  is  frequent  in  high  performance 
airplanes.  Longitudinal  and  transverse  measurements  were  made  on  the  extremetieis 
chest  and  torso  Significant  resonant  frequencies  were  noted  for  various 
organs  and  parts  of  the  body.  Some  of  the  transverse  resonance  energies  must 
be  considered  as  deleterious  for  pilot  performance.  The  longitudinal  dissipation 
of  vibrational  energy  in  the  limbs  in  very  favorable  (except  at  frequencies 
below  5  cps  with  peak  G  -above  2.5  ),  if  only  a  vertical  component  with  one 
degree  of  freedom  is  applied  to  the  flexed  limb.  The  measurements  were  made  with 
one  degree  of  fredom  is  applied  to  the  flexed  limb.  The  measurements  were  made 
with  small  accelerometers  placed  on  biokinetically  significant  points  and  their 
outputs  recorded  with  a  multichannel  galvanometer. 
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Helvey,  T.C.  1960  ’STUDY  IN  BIOSEISMOLOGY:  DISSIPATION  OF  VIBRATIONAL 
ENERGY  IN  THE  HUMAN  BODY.  Astronautik  (Stockholm).  2(2):  89-102 

ABSTRACT:  Experiments  have  been  performed  to  study  the  dissipation  of  trans¬ 
verse  and  longitudinal  vibrational  energy  in  various  parts  of  the  human  body. 
The  results  show  that  in  the  susonic,  low-frequency  range,  body  parts  exhibit 
distinct  resonance  frequencies  which  in  many  cases  can  be  detrimental  to  human 

performance.  It  has  been  found  that  there  is  no  direct  proportionality  between 
performance  decrement  and  discomfort  caused  by  the  vibration.  A  new  type  of 
human  oscillator  is  described  briefly.  ,  The  equipment  provides  low-frequency. 


2,01 


high-.'.wpl  itude  random  notion  with  three  degrees  Of  freedom.  Althdugh  the 
equipment  can  be  used  for  the  study  ot  the  propagation  of  vibrational  energy  in 
the  human  body,  its  priw  purpose  is  the  study  of  the  mechanism  of  the  onset 
of  disorientation  and  motion  sickness 
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Hendler,  E.  &  L.  J.  Santa  Marla  Feb.  1961  RESPONSE  OF  SUhJECTS  TO  SOME 

CONDITIONS  OF  A  SIMULATED  ORBITAL  FLIGOT  PATTERN.  Aerospace  Medicine 
32(2):126-133. 

SUMMARY:  Some  of  the  physiological  responses  of  subjects  wearing  ventilated 

full  pressure  suits  and  exposed  to  pressure  and  thermal  profiles  character¬ 
istic  of  extreme  conditions  of  orbital  flight  patterns  were  presented.  No 
significant  physiological  stress  was  evidenced  in  subjects  exposed  to  a 
modified  thermal  profile,  except  for  the  sweating  response  of  one  subject. 
Exposure  of  experienced  subjects  to  long  duration  thermal  loads  simulating 
relatively  severe  post-landing  and  full  thermal  profiles  resulted  in  pre¬ 
mature  test  termination  when  ventilating  air  temperature  was  more  than  a 
few  degrees  above  initial  mean  skin  temperature.  (Author) 
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Hercik,  F.,  M,  Hrdlicka,  and  J.  Sprindrlch  1942  IBIOLOGICAL  EFFECTS  OF  ULTRA¬ 
SONICS  5  Shorru_Jek  44:  15 
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Hercules,  W,L,  1962  SHOCK  AND  VIBRATION  ENVIRONMENT  .  AN  ASTIA  REPORT  BIBLIO- 
GRAPwy  Services  TechnHcal  Information  Agency.  Arlington,  Va.) 

15  "Sil,  ASllA  AD-d29  865 

ABSTRACT:  This  bibliography  was  prepared  by  ASTIA  in  response  to  requests  for 
information  concerning  shock  and  vibration  environment.  Citations  are  included 
for  classified  reports  cataloged  by  ASTIA  from  1953  through  1  July  1962,  Entrie 
are  arranged  alphabetically  by  subject  area.  In  general,  the  references  fall 
within  the  following  broad  topic  areas:  mechanical  shock  and  vibration;  applica 
tions  to  particular  fields  such  as  space  technology,  naval  engineering,  military 
equipment,  test  facilities;  and  associated  environments.  An  unclassified  volume 
of  the  bibliography  is  issued  separately  as  AD-277  392.  (U) 
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Herrick,  J.F.  1949  SOME  BIOLOGIC  ASPECTS  OF  ULTRASONICS  Arch.  Phys .  Med.  30; 
145-149 


Mersey,  I.  1959  SOVIKT  BIOLOCICAL  EXPERIMENTS 
Astronautics .  4(2);  31,  80-81  Feb.,  1959 

Sec  also:  J.  Aviation  Mod..  29:  781-84,  1958 

ABSTRACT:  A  discussion  is  presented  of  Russian  biological  experimentation 
in  space  flight,  as  reviewed  by  A.G.  Kousnetzov,  chief  of  the  physiology  depart- 
.ment  of  the  Soviet  Air  Force  Scientific  Research  Experimental  Institute  of 
Aviation  Medicine  in  Moscow,  in  a  paper  delivered  at  the  Third  European  Congress 
of  Aviation  Medicine,  Louvain,  Belgium,  in  September  1958.  Sovitty  investigation 
of  the  effects  of  space  flight  on  the  human  organism  have  been  in  progress  since 
1949.  In  the  initial  phase,  anlutaLs  encapsulated  in  hermetically  sealed  cabins 
were  rocket-flown  to  heights  of  100-210  km.  and  then  elected  for  return  to  earth 
by  parachute.  In  the  second  phase,  the  capsule  was  eliminated,  and  the  aniir,al 
(in  a  special  high-altitude  suit)  was  separated  by  catapult  from  the  descending 
rocket  (at  heights  of  75-85  km.  and  of  39-46  km.)  and  parachuted  to  earth.  The 
third  phase  of  the  experiments  culminated,  in  animal -rocket  launchings  to  a  heij<,lit 
of  473  km.  No  major  physiologic  changes  that  could  be  regarded  as  resulting  from 
acceleration,  catapult  launchings,  or  parachute  descent  from  any  of  tlie  altitudes 
studied  were  observed  in  the  animals.  A  biological  experiment  which  met  ail  the 
conditions  of  soacc  flieht  was  realized  with  the  launching  of  Sputnik  II  carrying 
the  dog,  Laika.  During  the  crucial  period  between  launching  and  the  time  the 
satellite  was  placed  in  orbit,  the  anitrial  was  in  surli  a  position  as  to  sustain 
transverse  acceleration.  Data  about  the  condition  and  behavior  of  the  inii.ial 
were  successfully  transmitted  and  received.  Included  was  information  on  the 
effects  of  acceleration  upon  the  frequency  of  heart  contractions;  the  effects 
of  zero-C  conditions  and  weightlessness;  the  position  of  the  dog's  body  in 
space;  changes  in  the  functional  state  of  the  nervous  system;  and  changes  in 
blood  circulation  and  breathing.  No  physiologic  manifestations  of  the  effects 
of  cosmic  radiation  on  the  animal  were  discovered. 


Hettinger,  T.  195^  DER  EINFLUSS  SINUSFOPMIGER  SCHWINGUNGEN  AUF  DIE 

SKELETMUSKULATUR .  (Influence  of  sinusoidal  vibrations  on  skeletal 
musculature.)  In tern at .  Ztschr.  angew.  Physiol.  16:192-197. 
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Hettinger,  T.  1957  THE  EFFECT  OF  VIBRATIONS  ON  MUSCULAR  EFFICIENCY 

(  Die  Beeinf lussung  der  muskularen  Leistungsfahigke it  durch  Erschutterun- 
geni  Internationale  Zeitschrift  fur  angewandte  PhysLologie  (Berlin) 
16(6):  500-511 

ABSTRACT:  It  was  shown  in  experiments  with  a  vibratory  device  and  hand 
ergometer  that:  (1)  work  on  the  vibratory  apparatus  results  in  a  vascular 
reaction  which  affects  subsequent  performance  on  the  ergometer;  (2)  the 
duration  of  vibratory  work  does  not  affect  the  intensity  of  the  vascular 
reactions;  (3)  adaptation  occurs;  (4)  this  adaptation  is  seen  as  resulting 
from  increased  vascularization  during  work  on  the  app-iratus;  (5)  there  are 
considera W e-  individual  dlffeTrences^^n  performances f tersibracion  r  (6 )  it^is" 
possible  to  estimate  ergometric  performance  on  basis  of  skin  temperature  on 
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the  back  of  the  [i.ini-!  after  ..••raflin.  (7)  with  i-'-iS  re.utive  vascular 

systems  arc  ptiOispcstd  te  J.  vc  I  ci[;rTi,-at  if  ii^/.ica'  syptoris  during  vork 

subjecting  tnem  to  viaratiori;  also  their  per forrsincc  is  l.'wcrjd, 
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Heutor,  T.  F.  1958  VISCO-EUSTIC  LOSSES  IN  TISSL’ES  I..  THE  ULT<USO:;iC  RANGE 

(Wi-i};ht  Air  Dovolojrvni  Division,  Ur  ight -Pa  t  te  rson  .\FB,  Ohio)  WADD  TR  57  706; 

ASTIA  .•J)-142  171  ;  Aug.  1S58 

ABSTRACT:  The  propagation  of  ultrasonic  waves  is  accompanied  by  a  loss  of  vibra¬ 

tional  energy  wliose  frcqi;ency  dependence  i.  characteristic  of  the  structural  pro¬ 
perties  of  the  medium.  A  rcviiw  of  the  various  loss  mechanisms  tl'iat  may  occur  in 
animal  tis:.ues  or  in  otlier  live  colloids  reveals  that  the  different  organizational 
levels  of  these  structures — from  the  protein  molecule  to  the  gross-tissue  matrix, 
may  centribute  to  the  losses  in  many  different  ways.  A  transition  of  low-to  high- 
frequency  absorption  indicat..ve  of  visco-elastic  relaxation  processes  is  observed. 
On  the  basis  of  new  data,  the  hypothesis  is  advanced  that  low- frequency  absorption 
is  due  mainly  to  gross-tissue  properties,  whereas  the  seat  of  high-frequency  absorp 
tion  is  mainly  in  the'  molecular  constituents  of  the  tissues,  i.e.,  in  the  protein 
molecules. 
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Hines,  M.  1958  EFFECTS  OF  INTTl.’SE  VIBRATION,  II.  PHYSIOLOGY  AND  PATHOLOGY, 
(U.S,  Army  Medical  Research  Lab,,  Fort  Knox,  Ky.)  Rept,  No.  358. 

ABSTRACT:  A  detailed  histo-pathological  study  of  vonkeys  exposed  to  10  cps  at 
0.23  and  0.150  inches  peak  to  peak  displacements  for  8  hours. 
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Hoeit,  L.  0  and  F.  J.  Leech  1958  NOISE  awD  VIBRATION  ENVIRONMENTS 
CONNECTED  WITH  MISSILES  AND  SPACE  VDllCLF.  OPERATIONS 

Proceedings  of  the  ARDC  Ceience  and  F-ng i nee r i r.g  Sympostiim,  September  1958 
Sec  also  (Wright  Air  Development  Center,  W: igtu -Pat terson  AFB,  Ohio) 

July  1958,  Rept.  No,  3487. 

ABSTRACT:  "^he  following  conclusions  arc  made;  (1)  Noise  from  space  vehicle 
operation  n.ay  be  predicted  with  sufficient  ac'cur  cy  for  human  factor  analysis 
with  the  exception  of  the  re-entry  phase.  More  measurements  are  needed  for 
this  phase,  (2)  Larger  rocket  motors  will  produce  more  energy  at  the  very 
low  frequencies  because  of  their  larger  nozzle  diameters.  (3)  Noise  environ¬ 
ment  should  not  create  a  barrier  to  manned  space  travel.  (4)  Air  damping 
will  not  exist  at  high  altitudes,  therefore,  resonsance  ahoula  be  dauiped  by 
other  means.  (5)  For  vibration  the  frequency  range  of  interest  is  from  1/2 
to  20  cps,  (6)  There  is  no  preduction  scheme  for  vibration  such  as  we  have 
for  noise.  (7,)  As  with  noise,  we  know  practically  nothing  about  vibration 
during  re-entry.  This  phase  of  space  flight  is  expected  to  present  a  major 
vibration  problem. 


H'tt-v<nr'.,  M.  f,  li.  f  DrJl  KIN'FLUSS  VON  VIBRATIONEN  ALT  1.EI';TI'Ni;SFL':;K 

llONKN  I'ND  F.MOl  IONAITFS  VERiULTE-N  (THL  LFFECT  OF  VIBRATIONS  ON  FERi-OtC'iA:;CE 
AND  EflOTIONAL  BELLAVTORj 

Internit  ionilt’  7(' 1 1  schr  i  f  t:  lai  c^ng<'w.ind  to  Phys  iolor.lt*  (Berlin),  19  (3):  149-167. 
1962.  In  Germ.in. 

ABSTRACT:  Twenty  students  in  the  age  range  of  21-37  ye.n  s  were  subjected  to 
30  minutes  of  vibration  at  32  c.p.s.  with  an  amplitude, of  +  1  mm.  The  effects 
of  vibration  on  perfcrmance  were  investigated  before,  during,  and  after  the 
exposure  with  the  foil  wing  tests:  (1)  skill  tests  (Mirror  drawing,  figure 
completion,  and  the  spira)  after-effect);  (')  tests  of  personality  or  emotionality 
(subjective  emotional  rating  scale,  continuous  registration  of  pul‘?c  rate, 

Brcnge liuann 's  questionnaire,  and  a  tachistoscopic  reading  test);  and  (3) 
measurement  of  psychomotor  tone  variables  (writing  prcjt.urc).  The  skill  tests 
showed  an  inhibition  of  , the  reti.; '-cortical  excitability  (spiral  after-effect) 
by  vibration  as  contrasted  to  a  compensatory  or  reactive  increase  in  cfficietu.y 
on  the  figure-completion  and  i..ii  tor  drawing  tests.  Th.e  pulse  rate  rose  at  the 
beginning  of  vibration  exposure  and  fell  slightly  at  the  end  of  the  exposure 
period.  Negative  emotional  states  expressed  on  the  emotional  seal  c  during 
vibration  were  reversed  only  Ij  hours  after  the  end  of  the  exposure  in  contrast 
to  the  quickly  reversible  clian.;es  of  t!\e  soiral  after-effect.  Psychomotor  tone 
measurements  showed  a  state  of  excitation  and  disinhibition  at  the  beginning 
of  vibration,  follv.wed  by  cortical  inhibition  after  vibcation.  These  data 
correlated  vith  the  findings  on  tiie  spiral  after-effect  test. 
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Honig.  C.  R.,  6.  S.  M.  Tenney  1956  GENESIS  OF  LATE  SYSTOLIC  A.ND  DIASTOLIC 
BALLISTIC  VIBRATIONS.  (Rochester  University  of  School  of  Medicine  arid 
Dentistry,  New  York)  Contract  AF  33(616)2485;  ASTIA  AD-140  484;  20  July  1956 
See  also  Reprint  Ameri  an  Heart  Journal  (St .  Louis).Pp.  655-664,  May  1957 

ABSTRACT;  The  end-systolic  ballistic  deflection  is  dependent  upon  deceleration 
of  the  arterial  column  during  reduted  ejection  and  represents  a  balance  between 
headward  end  fcotwaru  force  vectors.  'Aortic  obstruction  attenuates  footward  ' 
force  by  disturbing  this  balance.  Pulse  wave  reflection  may  modulate  end-systolic 
force  but  is  not  essential  to  its  genesis.  The  Initial  diastolic  vibrations  arc 
related  to  the  m.ignitude  and  rate  of  change  of  force  with  aortic  Valve  closure. 

The  pulmonary  valve  cor.tributis  only  under  conditions  of  hypertension  or  increased 
flow  in  the  lesser'  circuit.  Vibrations  subsequent  to  value  closure  vary  with 
aortic  pressure,  volume,  elasticity,  length,  and  coupling  and  disappear  when 
arterial  lesonanct  is  abolished.  The  aoi'tic  standing  wave  therefore  seems 
responsible  for  their  production.  Study  of  limbless  subjects  indicates  that  the 
arch  vessels,  iliacs,  and  femor.ils  are  part,  of  the  resonator  in  which  the  stand¬ 
ing  wave  oscillates.  Venous  blood  flow  and  ventricular  relaxation  do  not  contribuCe 
•■o  the  diastolic  complex,  and  cardiac  filling  generates  small  vibrations  unless 
venous  return  is  augmented  or  ventricular  expansion  is  abnormally  limited.  (AUTHOI^) 


Hoover.  G.N.,  W.F.  Ashe.  t.  L.B.  Robert*  1960  GROWTH  A*ND  METABOLIC  RESpO.NSES 
OF  RATS  EXPOSED  TO  W)10L£-B0DY 

Paper,  American  Pl’.>.ioioglcal  Society  Fall  Meeting,  Stanford,  Calif  AuguaC 
23,  1960. 
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Hoover,  G.L'.  &  F.R.  Johanson  1960  PROBLEMS  IN  INSTRUMENTATION  FOR 

DYNAMIC  SUBJECTS.  Proc .  National  Electronics  Conf .  16:  659-671 

452 


Hoover^  G.  N.,  W.  F.  Ashe,  J.  H.  Dines,  &  T.  M.  Fraser  1961  VIBRATION 
STUDIES,  III.  BLOOD  PRESSURE  RESPONSES  TO  WHOLE  BODY  VIBRATION  IN 
ANESTHETIZED  DOGS.  Arch.  Environmental  Health.  3:  426-432,  Oct.  1961. 

ABSTRACT:  A  system  for  the  direct  mcasureinent  of  blood  pressure  in  dogs 
exposed  to  whole  body  vibration  is  described.  Vibration  forces  seem  to  be 
algebraically  added  to  the  blood  pressure  pulse  in  such  a  manner  that 
bear  frequencies  are  established.  In  addition,  integration  of  the  pulse 
pressure  curves  indicate  that  regulatory  mechanisms  bring  about  a  small 
decrease  in  blood  pressure  during  vibration  exposure. 
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Hoover,  G.N,  1962  THE  BIOLOGY  OF  THE  WHOLE  BODY  MECHANICAL  VIBRATION:  AN 
ANNOTATED  BIBLIOGRAPHY  (Ohio  State  Dniv.  Research  Foundation,  Columbus) 

NIH  grant  RG-5348  and  OH-6,  June  1962 

ABSTRACT:  The  papers  are,  in  general,  limited  to  those  dealing  with  whole  body 
exposures.  Many  papers  have  been  omitted  because  of  their  inavsnabllity  •*r 
this  time.  Also,  some  contributions  probably,  and  most  likely,  have  been  over¬ 
looked.  The  papers  have  been  arranged  in  alphabetical  order  according  to  the 
senior  author.  In  most  cases  the  author's  summary  or  abstract  is  used.  To  aid 
in  selecting  papers,  an  author  and  subject  index  is  appended.  The  literature 
search  for  this  work  was  closed  in  Hay  1962.  (Author) 
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Hoover,  G.  N.  ,  &  W.  F.  Ashe  1962  F.2SPIRAT0RY  RESPONSE  TO  WHOLE  BODY  VERTICAL 
VIBRATION.  Aerospace  Medicine  33(8) ; 980-984 ,  Aug.  1962 

SUMMARY:  Data  are  presented  which  indicate  that  respiratory  minute  volume  changes 
observed  in  subjects  exposed  to  extended  vertical  vibration  are  a  function  of  both 
respiratory  rate  and  tidal  volume.  At  a  vibration  amplitude  of  .062  inches. 
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the  response  is  predominantly  through  rate,  while  at  .125  inch  it  is  mainly  througl 
tidal  volume.  The  former  situation  seems  to  be  correcting  ventilation  for  a 
tendency  to  decrease  tidal  volume  at  the  lower  amplitude. 

Post  vibration  data  show  a  trend  toward  lower  respiratory  rates  and  tidal  volumes. 
Pneumotachographs  indicate  that  air  flew  oscillates  during  vibration  exposures. 

A  limited  number  of  estimations  of  this  volume  show  it  to  be  less  than  the 
physiological  dead  space.  (AUTHOR) 


455 


Hoover,,  George  N.  &  W.F.  Ashe  1962  RESPIRATORY  RESPONSE  TO  WHOLE-BODY  VERTICAL 
VIBRATION 

Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte- 
Haddon  Hall,  Atlantic  City,  N.J.,  April  9-12,  1962 
Reprinted:  Aerospace  Medicine.  33  (8):  930-9S4 

ABSTRACT;  Human  subjects  were  exposed  to' whole-body  vertical  vibration  in  the 
seated  position.  The  vibration  frequencies  vere  2,  4,  6,  8,  11  and  15  cps  at 
amplitudes  of  .0625  and  .125  inch.  The  peak  accelerations  of  vibration  were 
from  +0.03  to  +2.88  G.  Respiratory  frequency  was  not  altered  significantly  by 
these  levels  of  vibration.  Tidal  volumes  were  increased  in  all  but  the  three 
lowest  vibration  intensities.  At  the  lower  amplitude  respiratory  minute  volume 
was  not  drastically  altered.  At  8,  11  and, 15  cps  in  the  higher  amplitude  vibra¬ 
tions  considerable  increase'  in  was  noted.  The  greatest  increase  in'  was 
seen  at  11  cps,  the  postulated  resonant  frequency  of  the  lung-thorax  system. 
Oscillations  of  pneumotachograph  tracings  were  found  to  coincide  with  the  vibra¬ 
tion  frequency  and  in  the  higher  frequencies  appear  to  be  greater  than  the 
amplitude  of  the  respiratory  flow  itself.  It  is  suggested  that  much  of  the 
increase  in  ventilation  is  a  result  of  a  forced  hyperventilation  and  is  most 
significant  at  the  resonant  frequencies  of  the  chest-lung  system. 
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Hoover,  G,  W,  1957  INSTRUKENTATION  FOR  SPACE  FLIGHT, 

In  Campbell,  P.  A.,  K.  Dannenberg,  W.  0.  Roberts,  H,  Haber,  A,  S.  Crossfield, 
G.  W,  Hoover,  A.  M.  Mayo,  J.  P,  Hagen,  &  H.  Strughold,  SPACE  TRAVEL:  A 
SYMPOSIUM.  J.  Avia.  Med.  28:495-498 
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Hoover,  G.  W.,  1957  PREDICTIONS  FOR  THE  FUTURE.  (PR0.31EMS  OF  ESCAPE  FROM 

HIGH  PERFORMANCE  AIRCRAFT:  A  SYMPOSIUM).  J.  Aviat.  Med.  28 ( 1 ) : 95- 100. 

ABSTRACT:  With  due  consideration  for  all  other  parameters,  man's  psycho- 
physiologic  limitation  is  the  constant  around  which  any  man-machine  system 
must  be  designed.  In  the  area  of  geophysical  problems,  we  must  protect 
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tht*  nan  against  solar  radiation  and  its  »*ffocts  and  tr.aterials  and  against 
cosiric  radiation  and  its  cifects.  The  problems  of  es  cape ,  a  1  though  far  from 
being  a  monor  consideration  must  be  solved  if  man  is  to  continue  his  climb 
up  the  speed  and  altitude  curve. 

Any  aircraft  of  the  future  must  meet  the  following  requirements: 

1.  It  must  be  efficient  in  operation. 

2.  It  must  have  wide  mission  capability. 

3.  It  must  provide  means  for  adeqate  escape  and  survival. 

4.  It  must  be  reliable. 

5.  It  must  be  economical. 
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Hoover,  George  W.  1958  A  PROGRAM  FOR  SPACE  BIOLOGICAL  EXPERIMENTS 
(American  Rocket  Society,  500  Fifth  Avenue,  N.Y.  36,  N.Y.) 
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Hornlck,  R.J.  1961  THE  RELATIVE  EFFECTS  OF  NOISE  AND  VIBRATION  UPON  SIMPLE 
REACTION  TIME.  (Bostrom  Res.  Labs.  Rept .  No.  132,  Milwaukee,  Wls., 

January  1961) 

ABSTRACT;  Eight  subjects  served  in  noise  and  vibration  conditions  to  determine 
the  relative  effects  of  these  variables  upon  simple  reaction  time  (RT).  No 
significant  dif fere  ices  were  found  between  (a)  no  stimulation,  (b)  loise, 

(c)  vibration,  and  (d)  noise  plus  vibration  conditions.  Noise  level  was 
measured  at  87  db  and  the  vertical  vibration  was  3.5  cps  with  g  acceleration 
intensity  of  0.30.  It  was  also  determined  that  there  were  no  trend)  in  RT 
during  any  of  the  conditions. 
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Hornlck,  R.  J.  1961  RESEARCH  INTO  THE  EFFECTS  OF  VIBRATION  ON  MAN 

(Paper  Symposium  of  the  Midwest  Human  Factors  Society,  May  19,  1961) 
(Bostrom  Research  Laboratories,  Milwaukee,  Wise.) 

BKL  Rep.  1:3,  May  1961. 


ABSTRACT:  This  article  describes  the  environmental  problem  of  whoLi-body 

vibration  and  its  imporiance  in  understanding  the  human  component  la  a 
dynamic  system.  A  research  program  concerned  with  this  problem  is  described; 
equipment,  methodology,  and  findings  to  date  are  summarized.  Futurs 
investigations  are  noted.  (Tufts)  . 


Hornick,  R.J.,  C.A.  Bo,*rchor,  ,ind  A.K.  Simon*  1961  Tlii  EFFECT  OF  LOW  FREQLTLNCY , 
HIGH  AMPLITLDE,  WHOLE  BODY  VIBRATION  UPON  HL^MAN  PERFORM,\NCE  (Bostrom  Research 
Labs,  Milwaukee,  Wisconsin)  BRL  Report  No,  E-123,  July  1961 
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Hornick,  R.  J.,  C.  A.  Boettcher  &  A.  K.  Simons  1961  THE  EFFECT  OF  LOW 
FREQUENCY,  HIGH  AMPLITUDE,  WHOLE  BODY.  LONGITUDINAL  AND  TRANSVERSE 
VIBRATION  UPON  HUMAN  PERFORMANCE.  FINAL  REPORT. 

(Bostrom  Research  Laboratories,  Bos trom  Corpora tion ,  Milwaukee,  Wise.) 
Contract  DA  11  022  509  ORD  3300,  Proj.  TEl  1000,  July  1961 

ABSTRACT:  Two  experiments  were  conducted  to  determine  the  effects  of 
horizontal  (transverse  and  longitudinal)  vibration  upon  the  seated  hunvin 
being.  Such  vibration  is  typically  found  in  ground  vehicles.  For  transverse 
vibration  frequencies  from  1.5  to  5.5.  cps  with  intensities  of  0.15,  0.25, 
and  0.35  g  were  used;  for  longitudinal  vibration  the  same  frequencies  with 
inten.s  ities  of  0.15,  0.25,  and  0.30  g  were  used.  Measures  of  comoensatorv 
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Hornick,  R.J.  196 1  EFIECTS  OF  T.RACTOR  VIBRATION  ON  OPERATORS,  A  Cu:;SIDERA_ 
TION  OF  HL'MAI'i  FACTORS.  Ap.ricultur.il  Ei'ginccring  42:  674-675;  696-697 

ABSTRACT:  The  experiments  revealed  that  man'.s  ability  to  steer  or  track  can 
be  significantly  affected  by  the  direction  and  frequency  of  vibration.  I'ln's 
reaction  time  is  significantly  slowed  following  exposure  to  vertical  and  trans¬ 
verse  vibration.  Visual  acuity  was  found  not  to  be  affected.  It  is  believed  t 
that  vibration  must  be  of  a  higher  frequency  for  visual  acuity  to  be  irrip-iitcd. 
Transverse  vibration  below  2.5  cps  causes  a  significant  loss  in  the  effective 
visual  field  (peripheral  vision)  during  the  initial  15  min.  exposure.  Tne 
ability  to  maintain  a  constant  foot  pressure  was  seen  to  be  affected  adversely 
by  vertical  and  transverse  vibration..  Impairment  in  foot  pressure  constancy 
seems  to  be  a  mechanical  function  of  the  frequency  (error  increases  as  frequency 
in  vertical  vibration;  greatest  error  for  below  2.5  cps  in  transverse  vibration) 
and  the  intensity  of  vibration.  Recovery  of  this  ability  was  immediate  following 
exposure  to  either  vertical  or  transverse  vibration. 
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Hornick,  R.J.  1961  THE  EFFECTS  OF  TRACTOR  VIBRATION  ON  WORK  PERFORMANCE 

(Bostrom  Research  Lab.,  Milwaukee,  Wisconsin)  BRL  Report  No.  131,  June  1961 


Hon.lck,  R.J.  1<^61  lil-yA.'.  EXl’OSl'Rf  TO  HELICOPTER  VlBrATION.  A  LITERATIHE 
REVIEW.  (£k)stron  kfbr.irch  Lahorator  ies  ,  Mi  livaukcc  Wis.  )  URL  Rept  . 
no.  13J,  February  1961 


ABSTRACT:  This  review  consists  of  four  logically  ’•elated  sections.  Tne  first 

defines  the  type  of  vibration  found  in  helicopters  during  flight.'  Tne  second 
section  explores  the  subjective  effect;s  of  the  helicopter  flight  environment 
a.s  gleaned  from  pilot  observations  and  complaints.  The  third  contains  analyses 
of  more  objective  research  studies  regarding  the  effects  of  vibration  on  ran 
similar  to  helicopter  vibrations.  The  fourth  section  is  a  brief  mention  ol 
suggested  efforts  desirable  in  helicopter  vibration  research. 
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Homick,  R,  J.  1962  PROBLEMS  IN  VIBRATION  R.~.StARCH. 
Hum.  Factors  4:325-330,  Oct.  1962 
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Hornick,  R.J.  1962  EFFECTS  OF  WHOLE-BODY  VIBRATION  IN  THREE  DIRECTIONS  UPON 
HUMAN  PERFORMANCE 

Journal  of  Engineering  Psychol .  1(3):  93-101,  July  1962 


ABSTRACT:  The  possible  influence  exerted  by  whole-body  vibration  on  hurruin 
performance  was  investigated  experimentally  using  three  planes  of  vibration  at 
five  frequencies  and  three  intensity  levels.  Body  dquilibrium  was  measured 
before  and  after  each  vibration  condition.  Low-frequency  vibration  si-.ilar  to  that 
encountered  in  vehicles  .significantly  impaired  human  performance  related  to  control 
of  the  vehicle,  i.c.,  compensatory  tracking  ability,  choice  reaction  time,  foot 
pressure  constancy,  and  peripheral  vision  may  be  significantly  impaired  during 
and/or  following  vibration  exposure.  A  certain  relationship  is  indicated  between 
body  resonance  frequencies  for  vertical  motion  (4.5  to  5.5  c;p.s.)  and  transverse 
motion  (1.5  c.p.s.)  and  the  occurrence  of  performance  decrements  as  a  result  of 
vibration  at  the  same  frequencies. 


463 

Hornick,  R.  J.  &  R.  W.  Costin  1962  EFFECTS  OF  SPACE  VEHICLE  VIBRATION 
UPON  HUTIAN  OCCUPANTS 

Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association, 

Chalfonte  Haddon  Hall,  Atlantic  City,  N.  J.,  April  9-12,  1962. 

ABSTRACT:  It  is  known  that  various  s-a''e  vehicles  vibrate,  especially 

during  periods  of  launch  and  re-entry.  The  characteristics  of  such 
vibration  are  mentioned.  Pc’ssible  effects  of  this  vibration  on  man's 
performance  and  physiological  functions  are  discussed  based  upon  research 
conducted  on  humans Effects  on  performance  include  those  of  compens at '  ay 
tracking  ability,  vision,  reaction  time,  and  body  equilibrium.  Phys io log ica 1 
measures  include  oxygen  consumption,  breathing  rate,  and  total  ventilation. 


-  2,024  “ 


Attention  is  also  given  to  combinations  of  motion,  body. support  positions, 
and  the  relationships  of  performance,  physiological  responses,  and  mechanical 
response  of  the  human  body. 
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Homick,  R.  J.  1962  VIBRATION  ISOLATION  IN  THB  HUMAN  LEG. 
Hum.  Factors  4:301-303,  Oct.  1962 


470 

Howell,  W.  C..  &  G.  E.  Briggs  1959  AN  INITIAL  EVALUATION  OF  A  VIBROTACTILE 
DISPLAY  IN  COMPLEX  CONTROL  TASKS.  (Ohio  State  Univ.  Research  Foundation, 
Columbus,  Ohio)  Contr.  A?  33(616)-5524,  Proj .  RF-813,  Rept .  No.  813-5, 
ASTIA  AD-230  472,  31  Oct.  1959 
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Hueter,  T.  F.  1958  VISCO-ELASTIC  LOSSES  IN  TISSUES  IN  THE  ULTRASONIC 
RANGE.  (Wright  Air  Development  Center,  Wright -Patterson  AFB,  Ohio) 
WADC  Technical  Report  57-706,  August  1958.  ASTIA  AD  142  171. 
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Hugony,  A.  1935  UBER  DIE 
(The  Sensation  of  Vib^ 
Zeitschrift  fur  Biologic  ( 


EMPFINDUNG  VON  SCHWINGUNGEN  MITTELS  DES  TASTSINNES 
ation  by  Means  of  the  Touch-Sense^ 
ijtunich)  96;  548-553 
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Hunsaker,  J.  C.  and  E.  E.  Wilson  1915  THE  BEHAVIOR  OF  AEROPLANES  IN  GUSTS. 
(National  Advisory  Cemmitee  for  Aeronautics,  Washington,  D.  C.)  N/XA 
Rept.  No.  1. 
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Hunter,  H.N.  &  M.  Wei?>s  1953  PILOT'S  ABILITY  TO  SIMULATE  AN  EMERGENCY  ESCAPE 
WITH  VARIOUS  TYPES  OF  EJECTION  SEATS  WHILE  SUBJECTED  TO  A  FLUCTUATING 
ACCELERATION 


Naval  Air  Development  Center, 
Proj.  No,  TED  ADC  AE  6303. 


Johnsville,  Pa.)  NADC-MA-LRl,  Nov,  3,  1953 
ASTIA  AD  54  281 


ABSTRACT:  To  determine  some  of  the  difficulties  a  pilot  experiences  in  operating 
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an  ejection  seat  under  emergency  conditions,  three  types  of  ejection  seats,  i.e.. 
Air  Force  "arm  rest"  upward,  Air  Force  "D-Ring"  downward,  and  Navy  "face  curtain" 
upward  were  installed,  respectively,  in  the  AMAL  centrifuge  and  tests  we're 
conducted  wherein  pilots  were  requested  to  execute  ejection  procedures  under 
fluctuating  G  conditions.  To  simulate  an  aircraft  in  an  uncontrolled  condition, 
positive  G  was  varied  from  1.5  to  6.5  G  at  a  rate  of  8  G  pe^  second  while  the 
subject  pitched  and/or  rolled  through  a  maximum  angle  of  36  .  One  of  the  major 
faults  found  in  all  seats  was  the  difficulty  subjects  had  in  retracting  their 
feet  into  the  stirrups.  Other  problems  encountered  were  the  .failure  to  properly 
operate  the  face  curtain,  fouling  of  the  arm  rest,  and  the  straining  to  reach 
the  "D-Ring".  Factors  affecting  the  efficient  use  of  the  equipment  were  the 
clothing  worn  and  training  and  practice  effects 
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Hunter,  H.N.  &  H,S.  Weiss  1954  PILOT'S  ABILITY  TO  ACTUATE  F9F-6  EJECTION  SEAT 
CONTROLS  UNDER  FLUCTUATING  G  CONDITIONS  . 

(u.S.  Naval  Air  Development  Center,  Johnsville,  Pa.^  NADC-M^-LR3  Sept.  16,  1954 
ASTIA  AD  70  757 


ABSTRACT;  The  pilots  were  requested  to  execute  the  maneuvers  required  in  an 
F9F-6  ejection  sequence  upon  receipt  of  a  signal  during  an  acceleration  stress 
pattern.  All  parts  of  the  seat  that  were  involved  with  the  ejection  sequence 
and  the  pre-ejection  lever  were  fitted  with  microswitches  and  wired  to  recoders 
so  that  the  time  required  to  complete  all  maneuvers  could  be  determined.  The 
acceleration  pattern  fluctuated  the  positive  G  from  1.5  to  7.0  at  5  G/sec  while 
the  subject  pitched  or  rolled  to  a  maximum  of  70°,  The  maximum  acceleration  rate 
of  change  of  roll  was  5.8  rad/sec^  and  the  maximum  acceleration  rate  of  change 
of  pitch  was  4.5  rad/sec?.  The  average  time  for  each  maneuver  under  conditions 
which  included  all  test  conditions  of  an  emergency  escape  were:  3.22  sec-feet 
retraction:  1.77  sec  ore-election  movement,  and  1.71  sec  face  curtain  ar  'lation. 
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Hunter,  H.  1955  PILOT'S  ABILITY  TO  ACTUATE  F9F-6  EJECTION  SEAT  CONTROLS  UI OER 
FLUCTUATING  G  CONDITIONS 

^aval  Air  Development  Center,  Johnsville,  Pa.')  Project  TED  ADC  AE-6303.1, 

31  Dec.  1955 

ABSTRACT:  All  available  ejection  systems  (Navy,  face  curtain,  upward;  Air  Force, 

arm  rest,  upward;  and  Air  Force,  "D"  ring,  downward)  were  evaluated  by  exposing 
Air  and  Navy  pilots  in  full  flihgt  gear  to  fluctuating  G.  For  upward  ejections 
both  the  arm  rests  and  face  curtains  were  accessible  to  the  pilot  and  the  time 
required  to  actuate  each  under  simulated  uncontrolled  flight  conditions  was 
approximately  the  same.  In  each  system  the  most  time-consuming  maneuver  was 
j)lacing  the  feet  on  the  stirrups.  For  downward  ejections  the  "D"  ring  was 
easily  accessible.  However,  the  supports  to  hold  the  feet  down  during  ejection 
never  operated  properly. 
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Hunter,  P.A.  &  M.W.  Fetner  1963  MANEUVER  ACCELERATIONS  EXPERIENCED 

DURING  ROUTINE  OPERATIONS  OF  A  COMMERCIAL  TURBOJET  TRANSPORT  AIRPLANE. 
(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 

NASA  TN  D-1801,  May  1963. 


ABSTRACT:  The  incremental  maneuver  normal  accelerations  collected  during 
routine  coinnercial  operations  of  a  four-engine  turbojet  transport  have  been 
evaluated.  Fre<iuency  distributions  of  positive  and  negative  accelerations 
by  flight  condition  are  presented. 
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Hurt,  G.J.,  Jr.  1963  ROUGH-AIR  EFFECT  ON  CREW  PERFORMANCE  DURING  A 

SIMULATED  LOW-ALTITUDE  HIGH-SPEED  SURVEILLANCE  MISSION. 

(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 

NASA  TN  D-1924,  August  1963. 

ABSTRACT:  Test  subjects  were  exposed  to  several  levels  of  simulated  gust 
intensity.  The  root  mean  square  of  the  normal  acceleration  ranged  from 
0.16g  for  the  lowest  level  to  0.95g  for  the  highest  level  of  response  simu¬ 
lated.  The  simulated  gust  Intensities  and  vehicle  response  levels  were  in 
excess  of  the  accepted  human  comfort  level.  It  was  found  that  the  observer 
would  be  disrupted  but  not  stopped  in  the  performance  of  the  assigned  tasks. 
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Huter,  T.  1948  MEASUREMENT  OF  ULTRASOUND  ABSORPTION  IN  ANIMAL  TISSUES  AND 
RELATION  TO  FREQUENCY.  Naturwissenschaf ten  35:285-287 
See  Also:  Chem.  Abstr.  44:3052C  (1950) 

Phvs.  Abstr.  52:6045  (1949) 
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Huter,  T.  1949  MEASUREMENT  OF  ULTRASOUND  ABSORPTION  IN  ANIMAL  TISSUES  AND 
RELATION  TO  FREQUENCY  Phvs,  Abstr.  52:6045 
Na turwlssenschaf ten  35:285-287  (1948) 

Chem.  Abstr.  44:3052c  (1950) 
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Huter,  T.  1950  MEASUREMENT  OF  ULTRASOUND  ABSORPTION  IN  ANIMAL  TISSUES  AND 
RELATION  TO  FREQUENCY  Chem.  Abstr.  44: 3052c 
See  Also  Naturwissenschaf ten  35:285-287(1948) 

Phvs.  Abstr.  52:6045  (1949) 
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Il'in,  N.  1^60  THE  SHIP-SATELLITE  SPEAKS 
Krasnaya  zvezda  P.  3;  18  May  I960 


Industrial  Lab.,  1958  SHIPBOARD  VIBRATION  PROBLEMS  DURING  1957. 
(Industrial  Lab.,  Mare  Island  Naval  Shipyard,  Vallejo,  Calif.) 
ASTIA  AD-  21/  665, 


Industrial  Lab.,  1959  SHIPBOARD  VIBRATION  PROBLEMS  DURING  1958. 
(Industrial  Lab.,  Mare  Island  Naval  Shipyard,  Vallejo,  Calif.) 
ASTIA  AD-217  666 
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Irving,  I.  B. ,  &  J.  S.  Milne,  Jr.  1961  A  VIBRATION  AMPLITUDE  RECORDING  SYSTEM 
FOR  AEROSPACE  DESIGN  EVALUATION  STUDIES.  In  1961  Proceedings  of  the  Institute 

«  *  r  f  ^  I'.  ' 


gf_EnvirontTicntal_Sciences  National  Meeting,  April  5.  6.  7.  1961.  Washington, 

•  Prospect,  Ill.:  Institute  of  Environmental  Sciences,  P.  0  Box 
191)  pp.  555-563  ’ 

SUMMARY:  In  making  vibration  studies  of  missile  and  satellite  components  and  com¬ 
ponent  parts,  it  is  yery  helpful  to  the  design  engineer  to  know  resonant  frequen- 
cies  and  mechanical  gains  on  various  parts  of  the  components.  Where  the  "quick 
fix  design  technique  is  employed,  it  is  desirable  to  have  this  information  avail¬ 
able  immediately  without  the  use  of  complex  and  time  consuming  data  reduction 
systems  The  system  described  is  a  four-channel  recorder  system  where  vibration 
amplitudes  from  four  selected  positions  can  be  compared  to  each  other  at  any 
vibration  frequency  between  10  and  2000  cycles  per  second.  The  data  is  presented 
as  four  continuous  records  of  amplitude  against  a  frequency  mark  on  the  edge  of 
the  record  which  is  coded  against  a  printed  tape  record  of  frequency.  The  system 
IS  composed  of  commercially  available  equipment  and  has  an  overall  calibrated 
accuracy  of  +  107L.  (AUTHOR) 
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Isakov,  P,  1960  ASSAULT  ON  SPACE 
Tr^  P,  4;  21  May  1960 
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Jacklin,  H.M.  1936  HUMAN  REACTIONS  TO  VIBRATION. 
Soc .  Automotive  Ent^.  Jour.  39:  401-407,  Oct.  1936 


ABSTRACT:  Tlita  paper  deals  with  the  range  of  0  to  215  inches  amplitude  and 
1  to  17  cps .  The  subjective  reactions  were  rated  as  I,  perceptible;  one 
feels  motion  or  that  distant  objects  are  moving  slightly.  II,  Disturbing; 
one  notes  that  certain  organs  or  parts  of  the  body  have  greater  vibration 
than  the  total  body  and  attempts  are  made  to  prevent  the  motion.  Ill, 
Uncomfortable;  one  wants  very  little  of  this  treatment.  The  resulting  curves 
show  great  similarity  of  slope,  and  on  semi-log  coordinates  fits  the  equation 
K  ■  Ae  0*61  where;  K  is  a  constant,  A  la  max.  acceleration  in  ft/sec^,  f  is 
frequency  In  cps.  Values  for  K  are  derived  for  several  hundred  subjects  on 
a  hard  seat . 
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Jacklin,  H.  M.  1948  HUMAN  REACTIONS  TO  VIBRATION. 
S.A.E.  Journal  56:49. 
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Jackson,  M.  M.  1939  THE  FREQUENCY  FUNCTION  OF  VIBRATORY  SENSITIVITY. 
(Unpublished  master's  thesis.  University  of  Virginia) 
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Jacobs,  H.I.  1960  A  REVIEW  OF  AVAILABLE  INFORMATION  ON  THE  ACOUSTICAL  AND 
VIBRATIONAL  ASPECTS  OF  MANNED  SPACE  FLIGHT 
Aerospace  Medicine  31  (6);  468-477,  June  1960 


ABSTRACT:  This  paper  is  a  review  of  the  problem  of  noise  and  vibration  with 
respect  to  manned  space  flight.  Acoustic  environment  can  be  predicted  for  future 
space  vehicles  with  sufficient  accuracy  for  human  factor  analyses.  The  noise 

environment  should  not  create  a  barrier  to  manned  space  travel.  Vibration, _ 

as  limited  by  the  structural  requirements  of  current  space  vehicle  design,  is 
within  human  tolerance  limits. 
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J.cobscn,  L.  S.,  &  R.  S.  Ayre  1958  ENGINEERING  VIBRATIONS, 
(New  York;  McGraw-Hill,  1958) 
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Jacobson,  R.H.  1959  ANALOG  STUDY  OF  RESPONSE  TO  JET  AIRCRAFT  VIBRATIONS 
(Wright  Air  Development  Center,  Wright-Patterson  Air  Force  Base,  Ohio) 

WADC  TN  50-179,  February  1959,  ASTIA  AD  216711,  Contract  No.  AF33(616) -5033, 
Task  No.  61966 

ABSTRACT:  An  analog  investigation  was  performed  to  determine  differences  in 
vibration  responses  between  actual  aircraft  random  vibration  Inputs  and 
"equivalent"  sinusoidal  vibrations.  The  random  vibration  inputs  consisted 
ot  36  magnetic  tape  recordings  made  at  four  measurement  locations  on  B-52 
aircraft.  Analog  responses  were  determined  for  linear  single-degree-of- 
freedom  systems  at  17  values  of  natural  frequency  between  13  and  500  cps,  and 
with  damping  characterized  by  resonant  transmissibilities  (Q)  of  5,  10,  and  25. 

It  was  found  that,  for  one  of  the  measurement  locations,  the  response  to 
the  aircraft  random  vibrations  was  smaller  than  the  response  to  an  ’’equivalent" 
sinusoidal  vibration.  For  the  remaining  three  locations,  no  significant  difference 
was  observed  between  responses  to  the  two  types  of  input.  It  is  concluded  that, 
for  values  of  Q  considered,  specification  vibration  levels  should  not  be  modified 
to  account  for  differences  between  responses  to  random  vibrations  occurring  in 
aircraft  and  responses  to  sinusoidal  vibrations  employed  in  laboratory  evaluations. 


493 


Jacobson,  R.H.  1959  STUDY  OF  VIBRATION  AND  SHOCK  IN  AIRCRAFT  AND  DEVELOPMENT 
OF  INSTRUMENT  MOUNTINGS 

(Flight  Control  Laboratory,  Wright  Air  Development  Center,  Wright-Patterson 
Air  Force  Base,  Ohio)  WADC  TR  58-148, ' March  1959,  Contract  No.  AF 
33(616)-5U33,  Task  No.  61966,  ASTIA  AD  228510 

ABSTRACT:  A  study  of  instrument  requirements  revealed  that  the  ability  of 
gyroscopical ly  stabilized  flight  control  instruments  to  withstand  shock  and 
vibration  varied  widely,  and  for  many  such  instruemnts  protective  mounting 
bases  were  not  required.  However,  to  define  the  mounting  base  objectives  clearly, 
it  was  decided  to  design  the  mounting  base  for  the  Lear  Two-Gyro  Master  Reference. 

Of  a  large  number  of  requirements  to  be  met  by  the  mounting  base,  the  most 
imp.' r rant  were  those  of  freedom  pf  translational  motion  in  the  three  principal 
directions  coupled  with  severe  constraint  against  any  form  of  rotational  motion. 
Further,  a  resonant  frequency  of  15  to  20  cps  and  a  maximum  resonant  magnlf icacion 
factor  (Q)  of  4  were  established  for  the  mounting  base. 

The  developed  mounting  base  incorporated  three  sets  of  thin  leaf  springs 
(flexures)  which  allow  the  required  three-degree-of-f reedom  translational 
motion.  To  control  the  resonant  transmissibility,  damper  elements  were  in¬ 
corporated  into  the  mounting  base  with  a  pair  of  these  elements  in  parallel  with 
each  set  of  flexures.  The  damper  elements  consisted  of  3/4  in.  cubes  of 
Silastic  6508  silicone  rubber  in  which  small  pieces  of  0.085  in.  diameter 
Teflon  tubing  were  randomly  embedded.  The  report  discusses  the  design  and 
evaluation  of  the  mounting  base  and  the  development  of  the  damper  elements. 
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Janeway,  R.  N.  1945  VEHICLE  VIBRATION  LIMITS  TO  FIT  THE  PASSENGER.  (Report 
presented  at  the  S.A.E.,  Nat.  Car  and  Production  Meeting,  Mar.  1945) 
S.A.E.  Preprint  160. 


ABSTRACT:  This  paper  is  a  report  on  an  analytical  study  of  all  available 
experimental  data  relating  to  human  tolerance  of  vertical  sinusoidal  vibration. 
The  practical  objective  was  to  derive  the  safe  limits  of  vibration  intensity  for 
passenger  comfort  over  the  complete  range  of  frequencies  encountered  in  vehicles 
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Janeway,  R.  N.  1949  PASSENGER  VIBRATION  LIMITS. 
S.A.E.  Journal  56(4):48“49. 
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Janeway,  R.  N.  1950  RIDE  AND  VIBRATION  DATA, 


SAE  Publication,  1950. 
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Jeffccate,  G.  0.  1951  THE  EFFECTS  OF  NOISE  AND  VIBRATION  ON  PEOPLE. 

(D.S.I.R.,  Road  Research  Lab.,  Harmondsworth)  Note  No.  RN/1643/GOJ 
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Johnson,  E.  E.  1952  A  SURVEY  OF  TANK  CREW  PROBLEMS. 

(Afmy  Medical  Research  Lab.,  Fort  Knox,  Ky.)  Proj  .  6  95  20  001,  MEDEA, 

Rept .  93,  Aug.  1952 

ABSTRACT:  To  point  up  problems  of  the  tank  crew  which  may  be  alleviated  by 
human  engineering  research,  894  tank  crevraien  attending  the  Armored  School, 
Fort  Knox,  Kentucky,  were  oriented  as  to  kinds  of  problems  the  human  engineer 
is  interested  in  and  then  asked  to  relate  some  relevant  incident  that  they  had 
either  observed  or  participated  in.  A  total  of  623  incidents  were  found  to 
concern  general  problems  of  human  engineering  and  521  of  these  concerned  the 
tank  crew.  These  incidents  were  categorized  as  they  applied  to  the  commander, 
gunner,  loader,  driver  and  crew  in  general.  Recommendations  are  made  for 
improved  survey  techniques. 


Joint  Publications  Research  Service  1963  VIBRATION  DISEASfe  AND 

THERMAL  DEHYDRATION  (SELECTED)  TRANSLATIONS.  (Joint  Publication 
Research  Service,  Washington,  D.C.)  5  Apr.  1963,  ASTIA  AD  405  210 

Trans,  of  Gigiena  Truda  i  Professional *nve  Zabolevaniva  (USSR)  7(1) ;4- 
13,  36-41,  1963. 


CONTENTS : 

Materials  on  the  pathogenesis  of  vibration  disease,  by  Ye  Ts . 
Andreyava-Calanina  and  N.I.  Karpova 

Application  of  vibration  stimulator  for  detecting  certain  functional 
shifts  in  workers  experiencing  vibration  effects  under  industrial  conditions, 
by  Z.M.  Butkovskaya  and  Yu.  S.  Koryukaev 

Water  and  salt  exchange  in  thermal  dehydration,  by  L.  Gets. 
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Jones,  C.D. ,  J-.IL  Shaw,  et  al  1961  PRELIMINARY  INVESTIGATION  OF  INTERPLANETARY 
LUNAR  AND  nIaR, PLANET  ENVIRONMENTS  AND  METHODS  OF  SIMULATION 
(Aeronautical  Systems  Division,  Wright-Patterson  AFB,  Ohio)  ASD  TR  61-267 
July  1961  ACTIA  AD  268  791 

ABSTRACT:  Summaries  of  the  natural  environments  of  Mars,  Venus,  the  Moon  and 
interplanetary  space  are  presented.  The  primary  induced  environmental  stresses 
associated  with  thermal  radiation,  cosmic  atomic  and  subatomic  radiation,  meteo¬ 
roid  particles,  vibration,  shock,  acceleration,  and  low  pressure  are  described 
for  operation  near  the  above  bodies  Including  range  of  anticipated  values  and 
methods  of  simulation.  Additional  simulation  techniques  associated  with  tempera¬ 
ture,  heat  flux  and  atmospheric  composition  are  discussed.  An  environmental  test 
philosophy  and  a  summary  of  heat  transfer  characteristics  of  high  speed  vehicles 
are  included.  Important  areas  not  covered  in  this  report  are  combined,  induced 
environments  associated  with  atmospheric  entry  and  biological  effects  and  nuclear 
reaction  radiations.  (Author) 
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Join,  G.  1961  CONSIDERATIONS  SUR  I 'AGGRAVATION  DES  FACTEURS  DE  FATIGUE 
CHEZ  LES  EQUIPAGES  DE  L'AVIATION  COMMERCIALE  FRANCAISE  VOLANT  SUR 
APPAREILS  A  REACTION.  (Considerations  on  the  Aggravation  of  Fatigue 
Factors  in  French  Commercial  Airlines.  Crewp- 
Rivista  di  Medic ina  Aeronaut ica  e  Spaziale  (Roma)  24(l):29-43 
Jan.  -  Mar'.  1961.  (In  French,  with  English  summary) 
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Jurcrak,  M.  1962  EFFECT  OF  VIBRATION  OH  THE  ORGANISM 
Lek.  Woi.  38:1080-1089,  1962  (Pol) 


VIBRATION 
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Kahn,  A.  1960  THE  RESPONSE  CHARACTERISTICS  OP  THE  HUMAN  BOOT  TO  LOW 
FREQUENCY  VERTICAL  VIBRATION 

(Vestinghouie  Electric  Corporation,  Baltimore,  Md.) 

Human  Factors  Data  Bull.  47,  Feb.  1960 


ABSTRACT:  To  determine  the  transmitting  characteristics  of  the  living  huuMO 
body  for  low  frequency  vertical  vibration,  data  were  obtained  from  ten  seated 
Ss.  The  chair  was  attached  to  a  vibration  generator  and  traveling  gantry 
which  could  provide  a  continuous  variable  frequency  from  6  to  150  cps .  In 
this  experiment  a  peak  vibrational  acceleration  of  one  g  (measured  at  seat) 
was  not  exceeded.  Accelerometers  were  mounted  at  the  hip,  shoulder,  and 
seat  (reference).  Transmlsslblllty  (ratio  of  peak  vibrational  acceleration 
at  a  particular  part  of  the  body  to  the  peak  recorded  at  the  seat)  for 
hip  and  shoulder  were  given.  (Tufts) 
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Kamplk,  A.  1930  EXPERIMENTELLE  UNTERSUCHUNGEN  tfBER  DIE  PRAKTISCHE 

LEISTUNGSFAhIGKEIT  DER  VIBRATIONSEMPFINDUNGEN  (Experimental  Examinations 
Concerning  the  Practical  Conductivity  of  the  Vibration  Sensation) 

Archly  fur  die  gesamte  Psychologle  (Leipzig)  76;  3-70 
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Keidel,  W.  D.  1956  VIBRATIONS  RECEPTION:  DER  ERSCHUTTERUNGSSINN  DES 
MENSCHEN. 

(Vibration  Perception:  The  Vibration  Sense  of  Man) 

Erlanger  Forschungen.  Reihe  B.  (Erlangen:  Universitatsbund 
Erlangen,  1956)  Vol.  2. 

ABSTRACT:  Research  in  the  field  of  vibration  sensations  is  reviewed.  The 
following  aspects  are  considered:  physical  characteristics  of  body  as 
conveyor  of  stimuli,  anatomy  of  receptors,  regulation  of  rtceptor-neural 
fiber  unity,  thresholds  as  indices  of  sensitivity,  and  central  transfor¬ 
mation  and  evaluation.  Of  Interest  to  aviation  medicine  is  a  chapter  deal¬ 
ing  with  research  and  clinical  data  on  vibration  damage  to  the  human 
organism  (p.  116-117).  The  author  concludes  that  there  Is  no  specific 
vibration  receptor,  rather,  Information  about  vibration  Is  transmitted 
through  three  different  sensory  organ  systems:  mechanoreceptors  (skin  and 
tendon  and  organs),  the  ear,  and  the  periosteal  pain  receptors. 
Approximately  288  references. 
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Kelleher,  J.F.  W60  A  PROPOSKO  QIIALIFTCATTOV  T^ST  PHOCEDURR  FOR 

SYSTEM  COMPATIBILITY  DURING  VIBRAHON.  fl9^_Procceding8  of  the 
Institute  of  Rn^lroanental  Sciences,  91-96X 
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Kendricks,  E.J.  1952  AEROMEDICINE:  THE  DOMINANT  SCIENCE 
Aero  Digest  64(1):  72-80,  82,  90.  Jan.  1952 


ABSTRACT:  The  physiological  problems  resulting  from  the  advances  of  modem 
aviation  in  hlgh-al tltude  and  high-speed  flying  are  briefly  discussed.  New 
methods  and  techniques  in  meeting  problems  such  as  temperature  and  pressure 
changes,  anoxia,  bio-acoustic  effects,  bailing  out  from  high  altitudes,  and 
instrument  control  (human  engineering)  are  sumnarized.  In  conclusion,  the 
requirements  for  and  the  functions  and  dutiea  of  the  flight  surgeon  are  outlined. 
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Klee,  J.B.  &  G.  R.  Wendt  1947  STUDIES  OF  MOTION  SICKNESS.  XVI.  THE 

EFFECTS  UPON  SICKNESS  RATES  OF  WAVES  OF  VARIOUS  FREQUENCIES  BUT  IDENTICAL 
ACCELERATION.  J.  Exper .  Psychol .  37:440-448 
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Klenov,  A.  1960  ASTRONAUTS,  ON  THE  STARTING  LINE.  THE  DAY  IS  NEAR 
Komsomol 'skay a  pravda  P.  2;  2  December  1960. 
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Klimcts,  I.  I.  1958  0  VLIIANII  OBSHCHEI  VIBRATSII  NA  DETORODNUIU  FUNKTSIIU. 

(Effect  of  general  vibration  on  genital  function.)  Tr.  Leningradsk. 
sanit.  gig,  med.  inst.  44:196-207 
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Knabengof,  V.G.,  L.M.  Dantslg  &  G.I.  Simonyan  1943  INTERRELATIONSHIP  BETWEEN 
HEMODYNAMICS  AND  RENAL  FUNCTION  DURING  ACCELERATION 
Klinicheskaia  Medttsina  (Moscow)  21(3):  47-50 


Koelsch.  F.  1935  LARM--ERSCHUTTERUNGEN.  (Noite-vlbtatlon* . ) 
Jahreskurze  Arztllche  Portblldung.  26:1*13. 


Konecci,  E.B.  1957  PHYSICAL  AND  PHYSIOLOGICAL  FACTORS  IN  MAJOR  AIRCRAFT 
ACCIDENTS 

j^irectorate  of  FlighC  Safety  Research,  USAP,  Norton  AFB,  California 
AFCFS-G-2,  M-4-57,  13  February  1957. 


Konecci,  E.B.  1957  PHYSIOLOGICAL  FACTORS  IN  USAF  AIRCRAFT  ACCIDENTS 
Paper:  Aero  Medical  Association,  28th  Annual  Meeting,  Denver,  Colo.  May  1957 
See  also:  Journal  of  Aviation  Medicine  28(6):  553-558 
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Konecci,  E.B.  1957  PHYSIOLOGIC  FACTORS  IN  AIRCRAFT  ACCIDENTS  IN  THE  U.S. 
AIR  FORCE 

Journal  of  Aviation  Medicine  28(6):  553-558 


ABSTRACT:  In  conclusion,  we  can  say  that  factors  affecting  the  normal  physio¬ 

logic  state  of  the  pilot  (or  crew)  are  contributing  causes  rather  than  primary 
causes  of  major  aircraft  accidents.  A  few  physiologic  conditions  like  hypoxia 
and  vertigo/disorientation  were  primary  causes.  Fatigue  appeared  as  a  contribut¬ 
ing  factor  in  a  number  of  accidents  but  the  incidence  appears  to  be  decreasing 
i.e.,  thirty-four  cases  in  1955  to  thirteen  in  1956.  G  forces  and  vibrations 
appeared  as  contributing  factors  in  a  large  number  of  accidents;  however,  their 
significance  could  not  be  fully  evaluated  from  the  available  data.  The  adversi¬ 
ties  of  decompression,  physical  disturbances,  hyperventilation,  hypoglycemia, 
carbon  monoxide  poisoning,  and  air  sickness  do  not  seem  to  be  primary  problem 
areas. 
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Konstantinov,  A.  1960  MAN  GOES  OUT  INTO  SPACF 
Trud  P.  2;  17  May  1960. 
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ICopyt,  N.  1,  1961  EXPERIENCE  WITH  THE  APPLICATION  OP  OXYHEMDMETRY  IN  THE 

STUDY  OF  THE  EFFECT  OF  GENERAL  VIBRATIONS  ON  T.IE  HUMAN  ORGANISM. 

In  Tr.  Leningrad  Sanltarnoglg  Med.  In«t.  71:16-22,  1961  (Ruaalan) 
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Kozachenko,  B.  I960  DREAM  BECOMES  FACT 
Cudok  P.  4;  20  May  1960 
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Kramer,  S.B,  &  R.A.  Byers  1960  A  MODULAR  CONCEPT  FOR  A  MULTI -MANNED  SPACE 
STATION 

(In:  Proceeding's  of  the  Manned  Space  Stations  Sympos lum.  Inst.  Aeronautical 

Sciences,  New*Torll<,  1960,  pp.  ."’'-73) 

ABSTRACT:  Contains  a  section  on  the  Micro-Encology  which  is  broken  down  into 
the  following  subsections:  Biochemical  (Respiratory,  Nutritional,  Waste); 
Psychological  (Termal,  Vibratory  and  Aurol,  Gravitational);  External  Phenomena 
(Radiation,  Meteors);  and  Hardware  (Micro-Atmosphere  System,  EquipmcA*  Weights 
plus  Power), 
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Krimshteyn,  A.  Ye.  19^0  ELECTROCARDIOGRAPHIC  CHANGES  IN  FLIGHT  PERSONNEL 
UNDER  THE  INFLUENCE  OF  FLIGHT  STRAIN 
Voyc-nno-meditsinskiy  Zhurnal  5:  224-227 
See  also:  JPRS  Trans  No  SSP2 
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Kryter,  K.D.  1950  THE  EFFECTS  OP  NOISE  ON  MAN  J.  of  Soeech  and  Hear^n* 
Disorders. Monograph  Supplement  1,  1950  ~  “ 
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Kublanova,  P.S.  1960  ON  THE  PROBLEM  OF  THE  EFFECT  OF  VIBRATION  ON  THE 
STATE  OF  HEARING  AND  ON  THE  VESTIBULAR  APPARATUS.  Vestn  Otor inolaring 
22:15-21,  May-June  1960 
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Kuligowskl,  Z.  K.  1961  MOTOR  CONDITIONED 
COMBINED  EFFECT  OF  VIBRATIONS  AND  NOISE. 


REFLEXES  IN  RATS  EXPOSED  TO  THE 


I"  Acta  Phyttol.  Pol.  12:821-832,  Nov. -Dec,  1961,  (Pollandl 


Kuroal,  T.  1957  SOME  MEASUREMENTS  OF  ACCELERATION  OF  HULL  VIBRATION  AND  HUMAN 
SENSITIVITY  TO  VIBRATION.  (Kyushu  University,  Japan)  Reports  of  Research 
Institute  for  Applied  Mechanics  5(17):21-26 
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Kuznetsov  et  al.  1959  THE  EFFECT  CF  VIBRATION  ON  THE  METABOLISM 
OF  CERTAIN  VITAMINS  IN  THE  HUMAN  BODY. 

VoprosY  Pitaniva  (USSR)  18(3): 14-17  LC  Trans,  no.  59-13775 


ABSTRACT: 

The  effect  of  the  stress  of  vibration  in  an  industrial  situation  upon  the 
tnetabolism  of  various  vitamins  is  examined.  The  results  of  tests  involving 
9  Individuals  indicate  that  the  diet  of  persons  exposed  to  intense  vibration 
should  include  additional  vitamins,  especially  vitamin  B5 . 
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Kylstra,  J,  1956  REGISTRATION  OF  ACCELERATION  BY  MEANS  OF  U-EFFECT 
Nederl .  tildschr.  geneesk.  100;  911-914,  March  31.  1956 
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Unge,  K.  0.  &  R.  R.  CoenMim  1962  VISUAL  ACUITY  UNDER  VIBRATION. 
Hum.  Factors  4:291-300.  Oct.  1962. 
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Danger,  E.  and  W.  Vethacke.  1957  GEpXsSVErXnDERUNGEN  NACH  RHYTHMISCHEN 
ERSCHUTTERUnGEN .  (Vascular  changes  caused  by  rhythmic  vibrations.) 
Monatsschr.  Unfallh.  60:129-137 
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Lanz,  K.  1961  EQUIPMENT  AND  TECHNIQUES  USED  IN  CALIBRATING  VIBRATION  MEASURING 
TRANSDUCERS  TO  10,000  CYCLES  PER  SECOND  In  1961  Proceedings  of  the  Institute 
of  Environmental  Sciences  National  Meeting.  April  5.  6,  7.  1961,  Washington. 

D •  0 •  (Mt.  Prospect,  Ill.:  Institute  of  Environmental  Sciences,  P.  0.  Box 
191)  pp.  109-114 

ABSTRACT:  In  recent  years,  there  has  been  a  widespread  Increase  in  research, 
development  and  testing  programs  in  which  vibration  measuring  transducers  play 
an  important  role.  Calibrating  these  transducers  to  the  standards  set  by  the 
National  Bureau  of  Standards  is  a  problem  which  concerns  both  the  calibration 
laboratories  and  the  user  of  transducers.  This  paper  discusses  a  method  of  cali¬ 
brating  vibration  measuring  transducers  which  provides  traceability  to  NBS .  The 
calibration  factor  obtained  is  considered  correct  within  +  IT  to  100  cps  and  +  2X 
to  2000  cps.  Calibrations  from  2000  to  10,000  cps,  traceable  to  NBS  certified 
standards,  are  expected  to  be  accurate  within  5  per  cent.  The  calibration  method 
and  its  accuracy  are  discussed  in  detail.  (AUTHOR) 
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Lawton,  Alfred  H  1952  HUMAN  FACTORS  IN  THE  OPERATIONS  AND  DESIGN  OF  AIRCRAFT 
Journal  of  Aviation  Medicine  23:  254-258  &  306 


ABSTRACT:  Human  factors  in  aviation  embrace  three  broad  divisions:  (1)  aviation 
medicine,  which  familizrizes  pilots  with  their  equipment,  safety  measures,  and 

preventive  medical  aspects;  (2)  human  engineering,  which  analyses  limitations - 

of  human  response  to  the  aircraft  and  its  equipment;  and  (3)  human  resources 
which  relate  to  selection,  classification,  aptitude  measurement,  training,  and 


human  relations,  taking  into  account  the  diversified  nature  of  human  beings. 
Psychophysiological  aspects  of  noise,  vibration,  use  of  pressurized  cabins,  use 
of  ejection  seats  and  all  kinds  of  protective  equipment,  and  the  impact  of 
speed  are  discussed.  Animal  experiments  have  a  great  value  in  furthering 
research  but  ultimately  each  device,  method,  and  principle  has  to  be  tested  by 
"human  guinea  pigs." 
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Lassaroni,  A.  1962  EFFECTS  OF  VIBRATIOMS  AND  LOW  FREQUENCY  WAVES  ON  PERSONS 
LIVING  IN  THE  VICINITY  OF  AIRPORTS. 

Rlv.  Pat.  Clin.  17: 1099-1109.  Dec.  1962  (Italy) 


Lebedeva,  A.  F.  and  C.  H.  Ch'u  1960  EFFECT  OF  GENERAL  VERTICAL  VIBRATIONS 
ON  ARTERIAL  BLOOD  PRESSURE  AND  PULSE. 

In  Tr.  Leningrad  Sanitamogig  Med.  Inst.  61:85-90,  1960  (Russian) 
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Lederer,  L.G.  1956  THE  AEROKEDICAL  ASPECTS  OF  TURBO-PROP  COMMERCIAL 

AIRCRAFT.  A  STUDY  OF  VISCOUNT  PASSENGER  OPERATIONS  IN  THE  UNITED  STATES. 
J.  Aviation  Med.  27(4):287-300 

SUMMARY:  The  aeromedical  characteristics  of  the  VISCOUNT  turbo-prop  airliner 
have  been  discussed  as  related  to  operation  in  commercial  avaition  in  the 
United  States.  The  differences  between  turbo-prcp  ur.d  ccr.ventional  piston 
powered  aircraft  have  been  demonstrated  particularly  in  the  field  of  noise 
and  vibration.  The  level  of  cabin  pressurization  has  been  discussed  and  shown 
to  be  more  physiologically  acceptable  than  other  conanerclal  aircraft  operating 
in  the  United  States. 

Pilot  transition  training  has  been  discussed  and  a  new  type  of  flying  in 
conmercial  operation,  have  been  cited,  such  as  "hull  life,"  and  metal  fatigue." 
It  is  hoped  that  as  new  better  commercial  aircraft  are  developed,  the  aero¬ 
medical  aspects  such  as  have  been  covered  in  the  presentation  will  also  be 
reported. 
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Lederer,  P.S.  1955  a  TORSIONAL  VIBRATION  CALIBRATOR  (National  Bureau  of  Standard^. 
O.S.A.) 


ABSTRACT:  Describes  a  small  torsional  vibration  calibrator  which  generates 
steady  state  vibrations  to  be  used  for  the  dynamic  calibration  of  angular  motion 
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transducer!  over  a  frequency  range  from  0.57  cps  to  30  cps.  The  maitinmm  angular 
accelerations  obtained  between  3  cps  and  30  cps  range  from  20  to  40  peak  rad;tans 
per  second  per  second  (for  table  loads  between  0  to  20  lb  In^) .  A  condition 
of  resonance  at  2  cps  raises  the  output  to  79  radians  per  second  per  second.  At 
0.57  cps.,  a  maxlnum  acceleratlod  of  2.5  peak  radians  per  second  per.  second  can 
be  obtained. 
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Lehmano.  G.,  &  D  Dleckmann  1956  DIE  WIRKUNG  MECHANISCHER  SCHWINGUNGEN  (0.5 
BIS  100  HERTZ)  AUF  DEN  MENSCHEN .  (THE  EFFECT  OF  MECHANICAL  OSCILLATIONS  (0.5 
TO  100  C.P.S.)  ON  MAN)  Forschungsberlchte  des  Wirtschafts-  und  Verkehrstnlnl- 
steriums  Nordrhein-Westfalen  (KMln  und  Opladen)  362:92 

ABSTRACT:  Subjects  were  stimulated  with  vertical,  horizontal,  and  transverse 
sinusoidal  vibrations,  in  the  frequency  range  of  1-70  c.p.s.  in  sitting  and  stand¬ 
ing  positions.  Physical  measurements  of  acceleration  and  direction  of  vertical 
vibration  showed  differential  resonance  of  various  body  parts.  The  trunk  resonateja 
at  frequencies  around  5  c.p.s.,  the  head  at  20  to  30  c.p.s.  Transverse  vibration 
was  perceived  by  subjects  as  the  most  unpleasant.  Amplitudes  of  head  movements 
at  the  above  vibrations  were  large  and  ellyptical.  Nausea  and  gastric  complaints 
which  accompanied  transversal  vibrations  suggest  a  relation  between  ellyptical 
head  movements  and  kinetoses  by  the  way  of  endolymph  movement  in  labyrinths. 
Considering  vibration  stresses  on  man,  from  the  standpoint  of  vibration-mechanics 
man  should  be  regarded  as  a  damped -mass -spring  system  rather  than  pure  mass.  His 
elastic  properties  are  to  be  considered  also. 
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Lepor,  M.,  &  W.  F.  Rector  1961  ACOUSTICS  IM  MANNED  SPACE  VEHICLES 

(Proceedings  of  the  Institute  of  Environmental  Sciences  National  Meeting, 
April  5,  6,  7,  1961,  Washington,  D.  C.;  Paper  not  available  at  publication) 


Letavet,  A.  A.  and  Z.  V.  Gordon,  eds .  1962  BIOLOGICAL  ACTION  OF 

ULTRAHIGH  FREQUENCIES 

(Trans,  of  mono.  0  Biologlcheskom  Vozdelstvil  Sverkhwsokikh  Chastot 
Moscow,  1960) - - - - 

(Office  of  Technical  Services,  Washington,  D.C.)  62-19175 


Uwls,  D.  19A3  THE  EFFECTS  OF  NOISE  AND  VIBRATION  ON  CERTAIN  PSYCHOMOTOR 
RESPONSES  (C.A.A.  Dlv.  of  Ret««rch,  D.S.  Dept.  Coonerce  Report  No.  8, 
Heehington,  D.C.)AT1  7S937 

ABSTRACT:  The  noise  and  vibration  of  airplanes  are  widely  thought  to  reduce  the 
efficiency  of  aviators.  Service  personnel  often  report  annoyance  and  feel  that 
their  work  suffers.  The  present  experiments  were  undertaken  to  learn  if  there 
is  actually  a  decrement  in  work  under  noise  and  vibration  conditions  similar  to 
those  characterizing  military  aircraft.  The  experiments  were  performed  at  the 
University  of  Iowa  with  80  male  college  students,  C.P.T.  applicants,  and  trainees 
as  subjects.  The  subjects  performed  on  a  Mashburn  apparatus.  The  Mashburn 
involves  a  control  stick  and  rudder  bar  which  are  manipulated  by  the  subject  in 
response  to  changes  in  three  banks  of  stimulus  lights.  As  soon  as  the  subject 
has  responded  to  one  set  of  lights,  a  new  combination  appears.  For  the  present 
study  the  Mashburn  apparatus  was  modified  so  that  the  platform  could  be  made  to 
vibrate.  Effects  of  noise  and  vibration,  respectively,  on  heart  rate,  breathing, 
tilt  perception,  brain  waves,  and  hearing  acuity  were  also  studied.  On  the  whole 
the  results  were  negative  in  the  sense  that  they  revealed  no  consistently 
significant  differences  between  reactions  when  noise,  vibration,  or  both  were 
jge«eiitJtflDAiwheis.«eheae  supposedly  disturbing  factors  were  absent. 
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Lewis,  H.O.  1961  SHOCK  TESTING  WITH  ELECTRODYNAMIC  SHAKERS 

In  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
Meeting.  April  5.6.7,  1961,  Washington,  D.C.  (Mt  .  Prospect,  Ill.  : 
Institute  of  Environmental  Sciences)  Pp.  267-276 

SUMMARY:  This  report  should  be  considered  solely  as  a  preliminary  description 
of  shock  tests  conducted  with  electrodynamic  shakers.  Because  of  the  marked 
limitations  in  time,  this  technique  has  been  developed  only  to  the  point  of 
making  testing  possible. 

In  the  Polaris  Missile  System  Test  Services  Laboratory,  shakers  are  employed 
extensively  to  shock-test  articles  weighing  from  200  to  1000  pounds  within  the 
pulse  durations  described  above.  Plans  are  currently  unden^ay  to  extend  the 
use  of  this  technique  to  all  items  requiring  pulse  durations  up  to  14  milli¬ 
seconds.  There  are  several  areas  which  need  further  development  before  the 
technique  can  be  considered  "  of  age".  First,  an  effective  and  repeatable 
method  of  producing  the  desired  pulses  must  be  developed.  Then,  if  this  techni¬ 
que  receives  sufficient  acceptance,  the  shaker  manufacturers  should  market  the 
exciters  with  longer  stroke  capabilities.  This  would  permit  the  particular 
Mthod  of  conducting  a  shock  test  to  be  extended  over  a  wider  range  of  pulse 
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Linder,  G.S.,  1961  EFFECTS  OF  MECHANICAL  VIBRATION  ON  HUMANS. 

(North  American  Aviation,  Loa  Angelea,  Calif.)  Rept .  No.  NA-59-1420, 
March  1961 
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Linder,  G.  S.  1962  MECHANICAL  VIBRATION  EFFECTS  ON  HUMAN  BEINGS, 

Aerospace  Medicine  33(8) ; 939-949 ,  Aug.  1962 

ABSTRACT:  This  p.'per  is  a  review  of  the  literature  regarding  ':he  effects 
of  mechanical  vibration  on  humans.  It  is  intended  to  provide  a  readily 
accessible  compilation  of  vibration  information  for  those  persons  concerned 
with  aerospace  vehicle  design  and  operation. 
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Llppert,  S.  and  E.P.  Wheaton  1945  HUMAN  RESPONSE  TO  VERTICAL  VIBRATION 
(Douglas  Aircraft  Co,,  Inc.,  Santa  Monica,  Calif.)  Rept.  No.  SM-20021; 

ASTIA  AD-61  619;  (Oct.  18,  1945,  rev.  April  26,  1955)  ASTIA  AD-61  619 

ABSTRACT:  Simplified  graphs  showing  human  responses  to  vertical  vibration  were 
prepared  from  an  analysis  of  the  literature  on  the  subject.  The  graphs  extend 
over  a  range  of  double  amplitudes  from  .000029  inches  to  100  inches,  and  over 
a  range  of  frequencies  from  .1  to  256  cycles  per  second.  These  ranges  include 
the  regions  of  interest  in  aircraft- -namely,  the  low  frequency  vibrations  due 
to  gusts  and  buffeting,  the  transient  viurations  encountered  in  the  seats 
after  an  initial  displacement,  and  the  steady  state  vibrations  due  to  engines 
and  prejMiller*. 
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Lippert,  S.  1947  HUMAN  RESPONSE  TO  VERTICAL  VIBRATION  J,  Soc.  Automotive  Engr6 
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Lippert,  S.  1948  COMPREHENSIVE  GRAPH  FOR  THE  COLLECTION  OF  NOISE  AND 
VIBRATION  DATA. 

J.  Aviation  Med.  19:279-286 

ABSTRACT:  It  has  been  common  practice  in  the  aircraft  industry  in  the  past  to 
consider  the  effects  of  noise  and  vibration  on  the  passenger  as  separate  dis¬ 
turbances.  With  the  advent  of  jet  and  rocket  engines,  higher  intensities  and 
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higher  frequencies  are  encountered  than  ever  before.  New  techniques  and  new 
Instruments  are  required  to  measure  the  noise  and  vibration  and  to  assess  their 
effects  on  the  huaian  body. 

The  graph  described  In  this  paper  makes  It  possible  to  spot  In  data  In  one  set 
of  units,  and  permits  Its  lonedlate  Interpretation  In  other  units.  The  grid 
work  can  be  readily  extended  to  Include  any  magnitudes  of  noise  or  vibration 
disturbance. 


Llppert,  Stanley  1953  LIMITATIONS  TO  NOISE  AND  VIBRATION  CONTROL.  In 

Proceedings  of  Symposium  on  Frontiers  of  Man -Control led  Flight.  Institute 
of  Transportation  and  Traffic  Engineers.  Unlv.  of  Calif.,  Los  Angeles. 
April  1953. 
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Lockheed  Electronics  Co.  1961  LOW-LEVEL  VIBRATION -MEASUREMENT  FEASIBILITY 
STUDY,  (Lockheed  Electronics  Co.,  Plainsfield,  N.J.)  Final  Rept. 

ASTIA  AD-257  180,  31  December  1960 


ABSTRACT:  Research  was  conducted  to  determine  the  feasibility  of  using  piezo¬ 
electric  type  accelerometers,  coupled  to  electronic  integrating  networks,  for 
Measurement  of  vibration  velocities  corresponding  to  minimum  accelerations  of 
0.0002  g  over  a  frequency  range  of  10  c  to  10  kc.  Tests  were  conducted  with 
a  commercial  accelerometer  operating  in  conjunction  with  a  new  design  of 
amplifier  having  the  lowest  noise  level  presently  achievable  in  the  state-of- 
the-art.  The  spectrum  of  the  noise  was  measured,  and  the  sensitivity  of  the 
accelerometer-amplifier  combination  was  determined.  It  was  found  that  accelera¬ 
tions  of  0.0002  g  could  be  measured  with  good  S/N  ratio  over  the  entire 
frequency  range  of  interest.  However,  integration  of  the  output  to  obtain 
velocities  yielded  useable  S/N's  only,  at  the  lower  end  of  the  spectrum.  This 
resulted  from  the  low-frequency  peak  in  the  noise  spectrum  combined  with  the 
-6  db  per  octave  slope  of  the  integrating  network.  It  is  concluded  that  peizo- 
electrlc  accelerometers  are  not  feasible  for  measurement  of  vibration  velocities 
down  to  the  minimum  levels  of  interest.  (Author) 
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Loeb,  M.  1954  A  PRELIMINARY  INVESTIGATION  OF  THE  EITECTS  OF  WHOLE-BODY 
VIBRATION  AND  NOISE, 

(U,S,  Army,  Med.  Res.  Lab.,  Ft.  Knox,  Ky.)  Proj.  6-95-20-001,  Rept.  No. 
145,  Nov.  12,  1954.  ASTIA  AD  47142. 


ABSTRACT:  An  Investigation  was  conducted  to  test  several  measures  as  indices 
of  possible  nonauditory  Impairment  arising  from  moderately  intense  noise  and 
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vibration.  Psychomotor,  sensory,  and  simple  physiological  tests  were  presented 
to  16  subjects  before,  during,  and  after  control  periods  and  periods  of  exposure 
to  light  vibration,  heavy  vibration,  and  noise.  Among  these  tests  were  measures 
of  mirror  tracing  performance,  speed  of  trapping,  different  types  of  reaction 
time,  manual  steadiness,  strength  of  grip,  visual  acuity,  systolic  and  diastolic 
blood  pressure,  pulse  race,  urine  albumin,  and  urinary  potassium  excretion. 
Analysis  of  the  data  revealed  temporal  (practice  or  adaptation)  effects  of  mirror 
tracing,  pulse  rate,  and  systolic  blood  pressure.  No  variation  under  control, 
noise,  and  vibration  conditions  occurred  except  in  the  cases  of  the  visual  acuity 
and  manual  steadiness  measures.  Tremor  was  relatively  unchanged  under  light 
vibration  and  showed  a  significant  increase  under  heavy  vibration  and  more  under 
heavy  vibration,  but  was  not  affected  by  noise. 
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Loeb,  M.  ■  Oct.  1954  A  FURTHER  INVESTIGATION  OF  THE  INFLUENCE  OF  WHOLE  BODY 
VIBRATION  AND  NOISE  ON  TREMOR  AND  VISUAL  ACUITY.  (Army  Medical  Research 
Lab.)  Project  No.  6-95-20-001,  Rept.  No.  165,  22  Oct.  1954.  (24  Jan.  1955) 

ABSTRACT:  Differential  effects  on  visual  acuity,  tremor  in  a  supported  hand,  and 
aiming  tremor  were  obtained  during  exposure  to  different  intensities  and  frequenciea 
of  trlbration.  Measurements  were  obtained  before,  during,  and  after  exposure  to  2 
amplitudes  of  bibratlon  at  3  different  frequencies  and  a  115-db  broadband  noise. 

Mean  annoyance  and  tolerability  thres  olds  were  also  determined  under  vibration. 
Generally  during  Vibration,  visual  acuity  was  impaired  aiid  manual  and  aiming  tremor 
Increased  while  noise  had  no  effect.  Effects  were  more  pronounced  at  15  c 

than  at  higher  frequencies,  while  distinct  differential  effects  between  light  and 

heavy  vibration  were  present  only  at  lower  frequencies.  (See  also  AD-47  142) 
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W.E.  Loeckle  1940  THE  EFFECT  OF  VIBRATION  ON  THE  AUTONOMIC  NERVOUS  SYSTEM 
AND  TENDON  REFLEXES 

(Forschungsbericht  D.V.L.  (ZWB)  No.  1283,  Sept.  1940) 

R.A.E.  Translation  No.  183 
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Loeckle,  W.E.  1941  EFFECT  OF  VIBRATION  ON  VEGETATIVE  NERVOUS  SYSTEM 
AND  TENDON  REFLEXES.  (  Ueber  die  Wirkung  von  Schwingungen  auf  das 
vegetative  Nervensystem  und  die  Sehnenref lexe)  ASTIA  ATI-8773 

ABSTRACT:  Organic  processes  which  cause  weakening  or  disappearance  of  reflexes 
were  investigated  on  human  beings  and  animals.  A  jolting  machine,  producing 
vertical  vibrations  of  nearly  sinusoidal  form,  was  used  in  experiments.  Factors 
contributing  to  change  in  muscle  tone  and  reflexes,  such  as  frequency,  amplitude 
and  duration  of  vibrational  stimuli  are  discussed.  Absence  of  patellar  reflexes 
is  traced  to  changes  in  blood  vessels  and  muscle  fibers  connected  with  the 
sympathetic  nervous  system.  Physiological  and  technical  significance  of  results 
is  stressed. 
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Loeckle,  W.E.  1941  CONCERNING  THT.  EFFECT  OF  VIBRATION  ON  THE  AUTONOMIC 
NERVOUS  SYSTEM  AND  THE  VISUAL  REFLEXES.  Jahrbuch  1941  der  deutschen 
Luftahrtforschung.  103-108 
See  also  Luftfahrtnedtzln  5:305-316,1941. 

ABSTRACT:  Mechanical  vibration  of  a  ahake-table  affected  the  entire  organism 
or  individual  points  of  the  flesh  of  men  and  animals.  In  this  connection 
the  failure  of  the  patellar  reflex  observed  by  Coermann  was  found  as  a  result 
of  an  autonomic  response  to  vibration,  and  certainly  the  vibration  of  the 
blood  vessels  and  other  organs  with  smooth  musculature  ''aused  a  regional 
disorder  of  normal  sympathetic  tone  %«hlch  manifested  itself  particularly  in 
the  visual  reflex  center.  The  investigation  was  related  to  the  patellar, 
Achilles-,  and  forearm  reflex.  Degrees  and  rate  of  reflex  reduction  depend 
upon  frequency,  amplitude  and  duration  of  vibration  as  well  as  on  the  subject  a 
and  his  condition  at  the  time.  The  significance  of  the  results  is  seen  in  the 
following  connotation:  1)  New  viewpoints  for  use  in  teaching  about  the  visual 
reflex  and  autonomic  nervous  system.  2)  Clear  explanation  of  the  physiologicel 
effect  of  mechanical  vibration.  3)  Consideration  of  more  possible  detrimental 
effects  of  vibration.  And  4)  importance  of  the  Investigation  of  technically 
decisive  factors  of  an  injurious  vibration. 
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Loeckle,  W.  E.  1950  THE  PHYSIOLOGICAL  EFFECTS  OF  MECHANICAL  VIBRATION. 
In:  German  Aviation  Medicine  in  World  War  II.  Chapt .  Vll-C,  2:716-722 
(Washington,  D.C.:  Government  Printing  Office)  , 


ABSTRACT:  This  chapter  describes  the  data  collected  in  Germany  before  and 
during  World  War  II.  Methods  for  subjectively  measuring  vibration  effects 
are  described.  The  "shake-table"  of  the  Deutsche  Reichsban  is  also  described, 
Which  has  a  capability  of  20  cps  at  1.6  cm  amplitude.  A  detailed  list  of 
subjective  sensations  is  given. 

Resonant  frequencies  of  the  body  were  found  to  lie  between  4  and  10  cps. 

Above  the  resonant  range,  the  transmission  of  vibration  seems  inversely 
proportional  to  frequency,  and  above  140  cps  body  damping  is  complete  with 
little  or  no  vibration  reaching  the  head.  Tolerance  is  not  related  to  resonant 
frequency,  but  to  the  damping  factor. 

A  whistled  note  is  modulated,  and  exhaled  smoke  is  emitted  in  pressure  waves. 
The  vibrations  are  superimposed  on  respiratory  movements.  X-ray  studies  show 
that  the  liver  controls  diaphragmatic  movement  with  resonance  occurring  between 
6  and  10  cps.  Ar.  increase  in  pulmonary  ventilation  has  been  observed,  but 
after  subjects  become  accustomed  to  the  vibration,  the  values  return  to  normal. 

Vision  impairment  is  related  to  the  transmission  of  vibration  to  the  head. 

Above  16  cps  transmission  is  fairly  constant  and  diplopia  is  present. 

The  tendon  reflex  is  inhibited  and  it  seems  to  require  involvement  of  some 
smooth  muscle  tissue.  The  inhibition  is  greater  when^-the-vascuiaT^xea^n-“the~ 
femoral  region  is  vibrated  than  when  skeletal  muscle  (Gastrocnemius)  is  vibrated 
alone. 

There  were  no  constant  changes  seen  in  pulse  and  blood  pressure. 
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Lombard,  C.  F.,  E.  L.  Beckman,  R.  F.  Rushmer,  D.  R.  Drury,  J.  Goodman, 

Hugh  Edmonson,  J.  P.  Henry,  &  Aaron  Klein  Nov.  1948  THE  EFFECT 
OF  NEGATIVE  RADIAL  ACCELERATION  ON  LARGE  EXPERIMENTAL  ANIMALS  (GOATS), 
I.  PATHOLOGY.  (Dept,  of  Avfa.  Med,,  University  of  Southern  Calif., 

Los  Angeles,  Calif.)  Office  of  Naval  Research  Contract  N6ori77,  Task  1, 
Project  NR  161-014,  30  Nov.  1948. 

ABSTRACT: 


1.  The  effects  of  negative  radial  acceleration  (centrifugal  force  from 
tail  to  head)  upon  11  goats  were  studied  on  the  human  centrifuge 
at.  the  University  of  Southern  California,  at  levels  of  -5G  and  -8G. 

,2.  Autopsies  were  conducted  on  all  animals,  and  specimens  taken  for 
histopathologic  study. 


3. 


Routing  gross  pathological  examinations  were  made.  '  In  selected 
cases,  opthalmological  examinations  were  made,  electrocardiograms 
recorded,  chest  x-rays  taken  and  blood  samples  collected  and 
analyzed  for  plasma  protein,  hematocrit,  oxygen  and  carbon  dioxide 
saturation  and  hemoglobin  content. 


4.  These  experiments  indicate  that  repeated  exposures  to  negative  C  produce 
considerable  edema  and  numberous  hemorrages,  both  petechial. 


5.  Negative  G  seems  to  offer  greater  danger  of  strangulation  by  edema  of 
the  glottis  and  surrounding  tissues  and  cardio  vascular  damage  than 
by  cerebral  hemorrhage. 


.  6.  A  motion  picture  was  prepared  which  records  both  gross  and  microscopic 
pathologic  findings  as  well  as  typical  experimental  procedures. 
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LoMonaco,  G.  1935  BIOLOGICAL  ACTION  OF  ULTRASONICS 
Riforma  med.  51:1608. 
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Lonborg,  J.  0.  1963  A  SLINGSHOT  SHOCK  TESTER 

(Jet  Propulsion  Lab.  Calif.  Inst,  of  Tech.,  Pasadena,  Calif.) 

April  1963. 

ABSTRACT:  This  paper  describes  the  design,  development  and  operation 
of  a  shock  tester  capable  of  subjecting  small  specimens  to  accelerations 
up  to  approximately  40,000  g,  with  impact  velocities  to  200  fps .  The 
test  specimen  is  mounted  on  a  rail-guided  carriage.  Elastic  shock- 
absorber  cord  (bungee)  is  used  to  impart  the  desired  impact  velocity 
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SELECTED  BIBLIOGRAPHY  ON  THE  EFFECTS  OF  HIGH  INTENSITY 
FNR^lAo!  H«rv«d  0.  Cabrldg.,  Ka.t.)  R.pt.  No 
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Locls,  V.  M.,  I,  P.  Solov’eva  &  Lla.  Tartakovakaia  1962  THE  EFFECT  OF 
GENERAL  VIBRATIONS  ON  THE  SEXUAL  APPARATUS  IN  WOMEN, 

Vop,  Okhr.  Materln.  Pets.  7:62-66,  Oct.  1962  (Rua) 
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Lotaa,  H.R.  1958  POWER  SPECTRAL  ANALYSIS  OF  SLED  VIBRATION  DATA  (Air  Force 

Miaalle  Development  Center,  Holloman  Air  Force  Base,  N.  Mex.)  AFMDC  TN-5a-12t 
Sept.  1958;  ASTIA  AD-154  106  ^ 


ABSTRACT:  A  description  is  given  of  the  analysis  and  processing  of  vibration  data 
which  originated  from  a  sled  run  on  the  AFMDC  Track.  Different  procedures  of 
analysis  are  explained  and  compared  with  respect  to  applicability.  Practical 

validated  by  the  fact  that  the  spectral  densities  obtained  from  analog 
and  digital  analysis  show  a  very  similar  frequency  characteristic.  (Author) 
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Lovelace,  W.R.  1939  ON  GERMAN  VIBRATING  MACHINE,  GERMAN  FATIGUE 

TESTS  AND  US  FATIGUE  TESTS.  (RAF,  Institute  of  Aviation  Medicine, 
Famborough)  FPRC  57,  Sept.  1939. 
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Lowry,  R.D.  and  Wolff,  W.M.  1961  DESCRIPTION  AND  PERFORMANCE  EVALUATION 
OF  THE  AEROSPACE  MEDICAL  RESEARCH  LABORATORIES’  VERTICAL  ACCELERATOR 
(United  States  Air  Force,  Wright -Patterson  Air  Force  Base,  Ohio) 

USAF  ASD  Technical  Report  61-743  Dec.  1961 

ABSTRACT;  The  Aerospace  Medical  Research  Laboratories’  Vertical  Accelerator 
was  developed  for  bioastronautics  research  to  simulate  vibration  and  buffeting 
encountered  in  aerospace  operations.  The  design,  motion  capabilities, 
control  and  safety  features  are  described.  This  Vertical  Accelerator  can 
be  programned  with  periodic  or  random  acceleration  patterns  obtained  from 
actual  eiivi ronmental  measurements.  It  is  a  complex  electromechanical 
device  employing  a  unique  type  of  friction  drive  to  move  a  test  platform 
with  a  20U-lb.  load  capacity.  The  accelerator,  for  continuous  operation, 
can  produce  peak  to  peak  amplitudes  of  +  5  ft.  over  the  frequency  range 
from  0.5  cps  to  10  cps.  The  maximum  acceleration  output  is  from  2.5  to 
3  C  derending  on  load  and  permissible  distortion. 
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Lucassen,  L.  R.  1954  HELICOPTER  GROUND  RESONANCE,  IN  THEORY  AND  EXPERIMENT. 
(National  Aeronautical  Research  Institute,  Amsi.erdam)  Report  V  1748- 
ASTIA  AD-108  973;  Oct.  1954 


SUMMARY:  The  principle  of  ground  resonance  is  discussed  by  investigation  of  the 
frequency  graph  and  its  physical  background.  Therefore,  it  is  indicated  what  may 
cause  ground  resonance,  in  spite  of  extensive  calculation  made  in  the  design 
stage.  Attention  is  called  to  the  influence  on  ground  resonance  of  combined  blade 
torsion  and  flapping  and  the  Influence  of  slipping  of  the  friction  damper  in  the 
control  system.  Conclusions  are  given  relating  to  factors  which  should  be  taken 

tleslgn,  as  well  as  to  the  program  of  tie-down  tests. 
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Lukasik,  S.  J.,  A.  W.  Nolle,  eds.  1955  HANDBOOK  OF  ACOUSTIC  NOISE  CONTROL 
VOLUME  I.  PHYSICAL  ACOUSTICS  SUPPLEMENT  1- 

(Air  Research  and  Dev.  Command,  Wright-Patterson  AFB,  Ohio)  WADC  TR- 
52-204,  April  1955.  ASTIA  AD  66250. 

ABSTRACT;  The  Handbook  of  Acoustic  Noise  Control  is  intended  to  provide  an  over¬ 
all  view  of  the  problem  of  the  control  of  acoustic  noise.  Since  the  publication 
of  the  first  two  volumes,  the  need  for  their  revision  has  become  apparent.  In 
some  cases,  naterlal  has  been  added  to  enlarge  the  coverage  of  original  sections. 
In  others  sections  have  been  completely  re-written  to  present  the  latest  experi¬ 
mental  or  theoretical  information  available.  With  ever-increasing  interest  and 
activity  in  acoustic  noise  control,  published  procedures  must,  of  necessity,  lag 
behind  the  newest  chinking  in  the  field.  There  are  few  areas  of  the  noise  control 
problem  where  the  present  answers  are  the  "best".  As  the  operational  require¬ 
ments  for  noise  control  devices  change  and  as  new  or  more  powerful  sound  sources 
appear  in  our  advancing  technology,  better  answers  will  have  to  be  found.  In 
presenting  these  revised  sections,  an  attempt  is  being  made  to  keep  up  with  our 
expanding  knowledge. 

This  supplement  contains  additions  and  revisions  to  Volum(?  I  which  treated  the 
^generation  and  control  of  various  types  of  noise  sources.  Similarly,  Volume  II, 
which  analyzed  the  interaction  between  noise  and  man,  is  l>eing  supplemented. 

These  supplements,  together  with  the  unchanged  sections  o:  Volumes  1  and  II, 
provide  a  unified  view  of  noise  control  problems. 
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Lyubotnudrov  1959  VIBRATION  AND  ITS  SIGNIFICANCE  IN  INDUSTRIAL 

HYGIENE,  YE.  TS.  ANDREYEVAGALANINA,  MEDGIZ,  1986  (3COK  REVIEW) 
Sovetskava  Medisina  (USSR)  23( 1) : 152-153 
LG  Trans,  no.  59-  11715 
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HcClMMnts.  A..  1951  OPERATIONAL  ASPECTS  OF  HBUCOPTER  VIBRATION 

(Paper,  Royal  Acadaay  of  Selanca  Symposlua,  London,  England, 

January  1951) 
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McClanenta,  A.,  F.S.  Shapiro,  G.S.  Beiittett,  and  R.H.  Warde  1951  VIBRATIONS 
IN  HELICOPTERS.  (  A  symposium  at  the  Royal  Aeronautical  Society.) 

Plight.  1:  138-141 
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McCloskey,  K.,  &  C.  C.  Clark  1963  A  CHRONOLOGICAL  BIBLIOGRAPHY  OF  THE 

BIOLOGICAL  EFFECTS  OF  VIBRATION.  (Martin  Company,  Baltimore,  Maryland) 
Engineering  Report  12574,  Feb.  1963 
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McCollom,  I.N.  1956  FINAL  REFT. 

(San  Diego  State  College,  San  Diego,  Calif.)  Contract  Nonr-126801  1  Dec.  1956 

ASTIA  AD  118  905 


ABSTRACT:  Work  involved  in  compiling  a  human-engineering  guide  for  equipment 
dqsign  is  outlined.  Bibliographies,  abstracts,  translations,  experimental  studies 
and  special  reports  were  prepared  in  the  following  areas:  (1)  comparison  and 
interretion  among  sensory  input  channels  (AD  95  131);  (2)  disorientation;  (3) 
effect  on  human  performance  of  acceleration,  motion,  and  vibration;  (4)  effect 
on  human  performance  of  ventilation,  temperature,  and  humidity;  (5)  man-machine 
integration  (AP  i06  677);  (6)  motion  sickness  (AD  95  139)  and  therapeutic  drugs; 
(7)  simulators  and  proficiency  measuring  devices;  (8)  speech  communication; 

(9)  systems  considerations;  and  (10)  work  and  fatigue  (AD  95  133,  AD  95  137). 

A  special  human-engineering  bibliography  of  5600  entries  was  assembled  and 
published.  (ASTIA) 
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McFarland,  R.A.  1941  FATIGUE  IN  AIRCRAFT  PILOTS. 

New  Engl.  J.  Med. .  225:845-855 


ABSTRACT:  Fatigue  Is  discussed  generally  as  being  due  to  emotional  stress, 
lack  of  exercise,  reduced  oxygen  tension^  etc. 


^e  noise  and  vibration  in  an  airplane  are  contributing  factors  to  pilot 
fatigue.  To  ameliorate  theSe  conditions,  the  pilot's  seats  should  be  vibra¬ 
tion  free  and  located  conveniently  near  controls  and  instruments,  the  navigat- 

cushioned  to  prevent  vibration,  the  cockpit  should  be 
Wll  illuminated,  static  in  earphones,  and  glare  from  metal  surfaces  should 
be  eliminated.  Ventilation  and  temperature  should  be  controlled. 

^st  of  these  adverse  conditions  in  the  cockpit  can  be  corrected  by  engineer- 
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McGoldrick,  R.T.  1960  SHIP  VIBRATION.  (David  Taylor  Model  Basin,  Wash.  D.C.) 
Report  no.  1451;  ASTIA  AD-  259  466 


ABSTRACT:  Details  are  given  on  the  general  subject  of  ship  vibration,  including 
both  the  structural  and  hydrodynamic  phases  of  the  subject.  Brief  mention  is 
also  made  of  vibration  in  the  propulsion  syitem.  Procedures  for  dealing  with 
the  problem  of  ship  vibration  in  the  design  stage  are  suggested.  An  introduction 
to  hydroelasticity  is  included.  (Author) 
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McKcnsie,  A.A.  and  F.  Rockett  1947  APPLICATIONS  OF  SONIC  AND  ULTRASONIC 
VIBRATION:  TABULATION.  Electronics  20:140-141,  June  1947 
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MacKinnon,  M.,  &J.  M.  Taylor  1961  AN  ANALYTIC  STUDY  OF  VIBRATION  TRANSMISSION 
IN  TYPICAL  SHIPBOARD  INSTALLATIONS.  (Master's  Thesis;  Massachusetts  Insti¬ 
tute  of  Technology,  1961)  (U .  S .  Naval  Postgraduate  School,  Monterey,  Calif .J 
Rcpt.  No.  M2295 
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Macduff,  J.  N.,  &  J.  R.  Carreri  1958  VIBRATION  CONTROL. 
(New  York-  McGraw-Hill  Book  Co.,  1958) 
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M«ch,  E.  1875  GRUNDLINIEN  PER  LEHRE  VON  DEN  BEWEGUNGSEMPFINDUNGEN.  (Outlines' 
of  the  Theory  of  Motor  Sensations) 

(Leipzig:  Verlag  von  Wilhelm  Engelnehn,  1375) 
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(English  Translation) 
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Mackworth,  N.N.  1950  RESEARCHES  ON  2®  MEASUREMENT  OT  HUMAN  PERFORMANCE 
(His  Majesty's  Stationery  Office,  London)  Med;  Res.  Council,  Special  Report 
Serial  No.  268 
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Magid,  E.  B.  A  R.  R.  Coermann  April  1960  THE  REACTION  OF  THE  HUMAN 
BODY  TO  EXTRJBIE  VIBRATION  (1960  Proceedings  of  the  Institute  of 
Environments:;  Sciences,  135*154) 

ABSTRACT:  These  iitudies  show  that  the  combination  of  mechanical  measurements 
and  analysis  of  subjective  responses  can  lead  to  a  greater  understanding 
of  the  effects  of  extrinsically  applied  dynamic  forces  to  the  body.  Harmful 
effects  of  vibrations  to  body  organs  with  high  mobility  must  be  expected 
at  the  low  frequencies.  The  body  organs  that  are  more  restrained  and  there¬ 
fore  have  little  irobility  are  affected  at  higher  frequencies.  Protective 
devices  applied  to  the  human  body  must  suppress  the  resonance  peaks  of 
these  organs.  Daioping  structures  on  the  seats  of  passenger  vehicles  should 
have  a  natural  frequency  below  3  cps  with  suitable  damping  characteristics. 
The  exposure  time  is  a  very  important  factor  for  the  tolerance  limit  to 
steady  state  vibrations.  To  investigate  tolerance  to  random  vibration 
the  relative  Influence  of  power  spectrum,  peak  factor,  and  time  integral 
must  be  investigaUed .  Since  body  size,  position  and  attitude  will  affect 
iiechanical  and  therefore  physiological  responses,  future  studies  by  various 
groups  should  inclLude  complete  descriptions  of  experimental  test  procedure 
with  particular  eiiphasis  on  the  time  periods. 


Mach,  E.  1959  THE  ANALYSIS  OF  SENSATIONS 
(Dover  Publications  Inc.,  New  Y^rk,  1959) 
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Hagld,  E.B. ,  R.R.  Coenunn,  and  G.H.  Zlegenruccker  I960  HUMAN  TOLERANCE 
TO  WHOLE  BODY  SINUSOIDAL  VIBRATION.  SHORT  TIME,  ONE  MINUTE  AMD  THREE 
MINUTES  STUDIES.  Aerospace  Med.  31:  915-924 

ABSTRACT:  Short  time,  one-minute  and  three  minute  tolerance  studies  were 
performed.  Then  subjects  were  included  in  the  short  tiam  studies  and  a 
tolerance  curve  based  or.  subjective  responses  were  compiled.  Because  of  the 
danger  of  incurring  actual  body  damage,  the  tolerance  range  was  attained 
and  the  actual  tolerance  lev*1  eatimateo  for  the  long  time  studies,  in  which 
15  subjects  were  Included. 

Sixteen  sensations  or  symptoms  were  recorded  and  a  table  describing  regional 
symptomatology  was  compiled  unique  to  low  frequency,  high  amplitude  sinusoidal 
whole  body  vibrations  within  the  reange  of  subjective  tolerance.  The  possible 
etiology  of  the  symptoms  experienced  during  vibration  are  discussed. 

EC6  was.  taken  before,  during,  and  after  each  run.  No  abnormal  tracings  were 
observed  except  in  one  case.  After  a  one-miriute  run  at  8  cps,  the  subject 
experienced  momentary  syncope  associated  with  inversion  of  the  P  wave  reverted 
after  2  minutes  with  no  sequelae.  It  is  suggested  that  subjective  response 
may  be  utilized  to  aid  in  defining  machanical  and  physiological  reactions  to 
the  body  to  vibrations. 

Further  study  is  necessary  to  ascertain  the  dynamics  of  the  cardiovascular, 
pulsnnary,  nervous  skeletal,  and  endocrine  systems  during  low  frequency,  high 
a8q>litude  whole  body  vibration. 
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Magid,  E.  B.  and  R.  R.  Coermann  1960  THE  REACTION  OF  THE  HUMAN  BODY  TO 
EXTREME  VIBRATIONS 

In  Proceedings  of  the  Institute  of  Environmental  Science.  National 
Meeting,  pp. 135- 154. 
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Magid,  E.B.,  R.R.  Coermann,  R.D.  Lowry  &  W.J.  Bosley  1962  PHYSIOLOGICAL 
AND  MECHANICAL  RESPONSE  OF  THE  HUMAN  TO  LONGITUDINAL  WHOLE -BODY  VIBRA¬ 
TION  AS  DETERMINED  BY  SUBJECTIVE  RESPONSE.  (Aerospaca  Medical  Research 
Uboratories,  Wright -Patterson  AFB,  Ohio)  Final  Report.  MRL-TDR-62-66 
June  1962.  ASTIA  AD  288877 


ABSTRACT:  The  production  of  symptoms  in  specific  body  regions  to  whole -body 
vibrations  is  dependent  upon  physiolc jical  alterations  resulting  from  the 
mechanical  stimulation  of  various  organ-tissue  complexes  of  the  bod;,. 
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We  investigated  subjective  response  to  gain  an  insight  into  the  mechanical 
properties  of  the  body.  Fifteen  subjects  experienced  with  whole-body  vibra¬ 
tions  were  included  in  a  two-phase  study  in  an  attempt  to  measure  qualitative¬ 
ly  subjective  respcuae  to  longitudinal  vibrations  from  1  to  ?.0  cps  in  a  sitting 
position.  Li  the  first  phase  the  complexity  of  body  response  to  whole-body 
vibration  was  demonstrated  since  the  subjects  usually  experienced  several 
symptoms  for  each  frequency  tested.  The  second  phase  suggested  that  the 
sensations  were  resonance -dependent .  Mechanical  and  physiological  responses 
were  correlated.  (Author) 
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Mahaffey,  P.X.  and  K.W.  Smith  1960  A  METHOD  FOR  PREDICTING  ENVIRONMENTAL 
VIBRATION  LEVELS  IN  JET-POWERED  VEHICLES 
(Paper,  r’Sth  Gy  ir'O  .lum  on  Shock,  Vibration  and  Associated  Environments,  The 

Departmental  and  Conrierce  Auditoriums,  Washington,  D.C,,  February  9-11,  1960) 
Published  in  ASTIA  AD  244  857 

ABSTRACT:  A  method  for  predicting  environmental  vibration  levels  for  Jet- 
powered  vehicles  is  described.  A  quantitative  relationship  is  determined 
between  structural  vibration  and  acoustic  noise  level  on  the  external  super  of 
a  structure  by  statistical  analysis  of  measured  data.  Comparisons  of  measured 
and  predicted  levels  are  shown. 
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Mahone,  Richard  M  &  Arthur  E.  Hirsch  1962  BIBLIOGRAPHY  ON  THF  EFFECTS  OF 
SHOCK  AND  VIBRATION  ON  MEN 

(David  Taylor  Model  Basin,  Department  of  the  Navy,  Washington  7,  D.C.) 

Structural  Mechanics  Laboratory  Technical  Note  No.  SML-740-8  Jan.  1962 
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Mains,  R.M,  1960  INTRODUCTION  TO  SHOCK  AND  VIBRATION  SIMULATION 
(;;’aper,  28uh  Symposiun  on  Shock,  Vibration  and  Asso  iated  Environments,  The 

Departmental  and  Commerce,  Auditoriums,  Washington,  D.C,,  February  9-11,  19C,0) 
Published  in  ASTU  AD  244  857 

ABSTRACT:  Shock  and  vibration  testing  or  simulation  are  essential  for  demonstrat¬ 
ing  what  improvements  can  be  or  have  been  made  in  the  design,  for  determining  the 
adequacy  and  acceptability  of  the  design,  and  for  controlling  the  quality  of  the 
product.  These  variout  functions  of  testing  or  simulation  are  discussed  in  this 
paper. 


Mains,  R.  M.  1961  SIMULATION  OF  SHOCK  AMD  VIBRATION  ENVIRONMENTS. 

In  1961  Proceedings  of  the  Institute  of  Environmental  Sctences  National 
Meeting.  April  5.  6.  7.  1961.  Washington,  D,  C.  (Mt.  Prospect,  Ill.: 
Institute  of  Environmental  Sciences,  P.  0.  Box  191)  pp.  39-52 

586 

Malcik,  V.  1961  OTAZKY  KOSMICKEHO  LEKARSTVI  (Problems  of  Space  Medicine) 
Tvorba  (Prague)  26(17):  387-388,  April  27,  1961  (In  Czech.) 

See  also:  U.S.  Joint  Publ.  Research  Service,  Washington,  D.C., 

Trans.  No.  4717  (1842-S),  June  22,  1961 


ABSTRACT:  This  is  a  review  of  the  physiological  problems  encountered  in  space 
flight.  A  rotating  anti-g  capsule  may  be  installed  in  the  space  ship  in  order 
to  keep  the  astronaut  transverse  to  the  direction  of  acceleration.  Although 
weightlessness  does  not  affect  vital  functions,  it  does  affect  coordination, 
and  orientation  in  space.  Vibration  . is  another  problem  encountered  in  space 
flights.  Vibrations  of  high  amplitude  cause  general  fatigue  and  disturb  the 
nervous  system,  vision,  and  hearing.  The  cabin  atmosphere  may  be  cbmposed  of 
607.  oxygen,  207.  helium,  and  201  nitrogen.  If  so,  the  high  oxygen  content 
and  helium  will  avert  some  of  the  consequences  of  explosive  decompression 
by  reduction  of  cabin  pressure. 
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Mandel,  M.J.  1962  EFFECT  OF  SINUSOIDAL  VERTICAL  VIBRATION  ON  THE 
URINARY  SEDIMENT  IN  MAN.  (Acsiuspace  Medical  Research  Laboratories, 
Wright -Patterson  AFB,  Ohio)  Final  Report.  MRL-TDR-62-63,  June  1962. 
ASTIA  AD  283  844 


ABSTRACT:  Experiments  were  conducted  to  determine  whether  sinusoidal,  low 
frequency  vertical  vibration  for  1  minute  at  subjective  tolerance  levels 
could  produce  renal  damage.  Two  groups  of  vibraited  sitting  subjects  (frequency 
4  to  9  cps)  were  compared  to  a  control  group  which  had  never  been'  exposed 
to  vibration  experiments.  One  group  had  long  experience,  varying  from  6 
months  to  2  years,  with  experimental  sinusoidal  vibration  at  subjective 
tolerance  levels.  The  other  group  was  experiencing  its  first  shake  at  high 
levels  (near  subjective  tolerance).  No  difference  could  be  detected  in  the 
urinary  sediment  between  the  two  experimental  groups  or  between  the  vibrated 
groups  and  the  control  subjects.  Although  the  data  does  not  indicate  renal 
damage,  it  might  have  occurred  if  the  vibrations  had  been  continued  for  a 
longer  time  period. 
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Handel,  M.  J.  &  R.  D.  Lowry  1962  ONE-MINOTB  TOLERANCE  IN  MAN  TO  VERTICAL 
SINUSOIDAL  VIBRATION  IN  THE  SITTING  POSITION. 

(6570th  Aerospacc  lledical  Research  Lab.,  Aerospace  Medical  Division,  Wright* 
Patterson  AFB,  Ohio)  AMRL-TDR-62-121,  Oct.  1962.  ASTIA  AD  292  704. 

ABSTRACT:  One-mini^te  subjective  tolerance  in  nan  to  sinusoidal  vertical  vibra¬ 
tion  was  determined  in  the  sitting  position.  In  comparing  the  data  to  previously 
published  information,  we  noted  that,  although  the  new  levels  were  higher,  the 
contour  of  the  curve  resained  unchanged.  The  reasons  for  this  difference,  as 
well  as  specific  subjective  complaints  leading  to  tolerance,  are  presented  and 
discussed.  (ASTIA) 


Mandei,  M.  J.  1962  EFFECT  OF  ANGIOTENSIN  INFUSION,  ON  REGIONAL  BLOOD 
FLOW  AND  REGIONAL  VASCULAR  RESISTANCE  IN  THE  RAT 
(Doctoral  Dissertation,  Ohio  State  University)  December  1962 
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Mandei.  M.  J.  and  L.  A  Sapirsteln  1962  EFFECT  OF  ANGIOTENSIN  INFUSION 
ON  REGIONAL  BLOOD  FLOW  AND  REGIONAL  VASCUUR  RESISTANCE  IN  THE  RAT 
Circulation  Research  10:806,  1962 
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Mandei,  M.  J.  1963  SHORT-TIME  TOLERANCE  AND  PULSE  RESPONSE  IN  MAN  TO  SINUSOIDAI 
VIBRATION  IN  THE  SEMI-SUPINE  POSITION  IN  X,  Y,  AND  Z  AXES.  (Paper,  34th 
Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler-Hilton  Hotel, 

Los  Angeles,  Calif.,  April  28  -  May  2,  1963) 

ABSTRACT:  Short  time  subjective  tolerance  in  man  in  the  semi-supine  position 
was  determined  to  ascertain  whether  this  position,  best  for  sustained  linear 
acceleration,  was  also  best  for  vibration.  Thirty  male  volunteer  subjects  were 
exposed  to  subjective  tolerance  vibration  levels  in  the  3-20  cps  range,  utilizing 
a  Western  Gear  mechanical  shake  table  capable  of  either  vertical  or  horizontal 
oscillation.  The  subjects  were  positioned  so  that  the  vertical  direction 
represented  the  X  axis  (front  to  back).  Short  time  tolerance  levels  for  both 
the  head  and  body  were  investigated  in  the  X,  Y  and  Z  axes,  and  the  results 
compared  to  one-minute  body  tolerance  to  verMcal  sinusoidal  vibration  in  the 
sitting  position.  Although  the  Y  and  Z  axes  closely  parallel  each  other  with 
regard  to  both  g  tolerance  and  subjective  complaints,  the  X  axis  was  uniquely 
different.  The  g  tolerance  in  the  X  axis  had  a  very  slow  rise  with  increasing 
frequency  unlike  the  hyperbolic  contour  seen  in  the  Y  and  Z  axes.  Moreover,  the 
X  axis,  chest  pain  and  inspiratory  dyspnea  were  the  most  singular  tolerance 
limiting^  factors  in  all  but  one  subject  regardless  of  frequency.  The  pulse rate 
response  monitored  by  ECG  was  quite  uniform  regardless  of  body  position  or  shake- 
axis,  exhibiting  the  usual  response  seen  with  exercise.  Comparison  of  the  results 
with  those  seen  in  the  sitting  position  indicate  that  the  semi-supine  position 
is  probably  not  the  best  one  for  vibration. 
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Handel,  M.  J.  1963  SHORT-TIHE  TOLERANCE  AND  PULSE  RESPONSE  IN  MAN  TO  SINUSOIDAA 
VIBRATION  IN  THE  SEMI-SUPINE  POSITION  IN  X,  Y,  AND  Z  AXES.  (Wright-Patteraon 
AFB,  Ohio).  Rept.  No.  AMRL-TDR-62-122,  Oct.  1962. 

ABSTRACT:  Short  time  subjective  tolerance  in  man  in  the  semi-supine  position  was 
determined  to  ascertain  whether  this  position,  best  for  sustained  linear  accelera¬ 
tion,  was  also  best  for  vibration.  Thirty  male  volunteer  subjects  were  exposed 
to  subjective  tolerance  vibration  levels  in  the  3-20  cps  range,  utilizing  a 
Western  Gear  mechanical  shake  table  capable  of  either  vertical  or  horizontal 
oscillation.  The  subjects  were  positioned  so  that  the  vertical  direction  repre¬ 
sented  the  X  axis  (front  to  back).  Short  time  tolerance  levels  for  both  the  head 
and  body  were  investigated  in  the  X,  Y  and  Z  axes,  and  the  results  compared  to 
one-minute  body  tolerance  to  vertical  sinusoidal  vibration  in  the  sitting  position. 
Although  the  Y  and  Z  axes  closely  parallel  each  other  with  regard  to  both  g 
tolerances  and  subjective  complaints,  the  X  axis  was  uniquely  different.  The  g 
tolerance  in  the  X  axis  had  a  very  slow  rise  with  increasing  frequency  unlike 
the  hyperbolic  contour  seen  in  the  Y  and  Z  axes.  Moreover,  the  X  axis,  chest  pain 
and  inspiratory  dyspnea  were  the  most  singular  tolerance  limiting  factors  in  all 
but  one  subject  regardless  of  frequency.  The  pulse  rate  response  monitored  by  ECG 
UQt^Vmni'egardless  of  body  position  or  shake-axis,  exhibiting  the  usjjjil^ 
response  seen  with  exercise.  Comparison  of  the  results  with  those  seen  in  the 
sitting  position  indicate  that  the  semi-supine  position  is  probably  not  the  best 
one  for  vibration.  (Aerospace  Medicine  34(3):260-261,  March  1963) 
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Mangel sdorf,  J.E.  1959  LOGISTIC  SUPPORT  TO  MAN'S  ECOLOGY  IN  SPACE 
Mechanical  Engineering  81:79,  July  1959 


ABSTRACT:  This  paper  discusses  the  ecological  elements  with  which  the  system 
must  provide  the  satellite  crew.  Provision  for  potable  water  and  nutriment 
and  means  of  ingestion;  gases  for  breathing;  disposal  of  body  wastes;  protection 
from  thermal,  noise,  radiation,  psychological  and  G-stresses  are  treated  in  some 
detail.  It  is  shown  that  the  solution  of  the  problem  of  man's  ecology  in  space 
requires  talent  from  a  number  of  technical  areas.  The  author  briefly  examines 
the  Lockheed  ecological  model,  first  as  a  means  of  illustrating  man's  metabolic 
exchange,  and  second,  as  a  tool  for  solving  some  of  the  problems  of  designing 
for  long-endurance,  manned  satellites. 
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Manley,  R.  G.  1943  PENDULUM-TYPE  VIBRATION  ABSORBERS. 
J.  aeronaut.  Sci.  10:38,  1943. 
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Marcus,  Henri;  James  E.  Walsh;  L.P.  Clark  ec  al  1948  SHOCK  AND  VIBRATION  BULLETIN 
NO.  7 

(Office  of  Naval  Research,  Naval  Research  Lab.,  Washington,  D.C.)  NRL  Rept.  No. 
S-3229  ASTIA  ATI  75  153 


ABSTRACT:  The  eighth  symposium  on  shock  and  vibration  was  held  at  Naval  Research 
Laboratory.  Papers  presented  were  concerned  with  the  effect  of  shock  and  vibration 
on  structures,  vibration  problems  of  aircraft,  theoretical  and  experimental 
research  on  flutter  in  aircraft,  photoviscous'  flow  channel,  static  stress  in 
aircraft  structures,  the  measurement  of  mechanical  transients  following  landing 
impact  of  a  model  airplane,  ejection  of  piloi;s  from  aircraft,  and  the  measurement 
of  forces  acting  on  the  pilot  during  crash  landing. 
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Markarian,  S.S.  1959  0  VLIIANII  VIBRATSII  NA  LORORGAiY. 

(  The  Effect  of  Vibrations  on  the  Ear-Nose-  and  Throat  Organs.) 
Vpennomeditsinskti  Zhumal  (Moscow)<4):  70-74,  April  1959 


ABSTRACT:  Five  series  of  experiments  were  conducted  with  14  male  subjects, 
22-35  years  of  age  using  the  following  parameters  of  vibration,  characteristic 
of  certain  types  of  aircraft:  (1)  Frequency  10  cps,  amplitude  1.8  mm; 

(2)  Frequency  40  cps,  amplitude  O-Smn;  (3)  40  cps,  amplitude  1.6  mm;  U)  10 
cps,  2.4  mm;  and  (5)  70  cps,  0.4  nm.  The  exposure  in  the  first  three  series 
lasted  4-hours;  in  the  last  two  series  8-hours.  A  predominantly  high- 
frequency  noise  in  the  intensity  range  of  105-110  db  was  added  in  the  first 
and  second  series  for  6  subjects.  The  function  of  the  sound  analysor  was 
examined  by  audiometry  before  the  start  of  vibrations,  five  or  ten  minutes 
after  vibrations,  and  an  hour  after  the  vibration  was  discontinued.  The 
function  of  the  vestibular  analysor  was  investigation  by  means  of  electric' 
rotary  chair  before,  during,  and  after  vibrations.  Vibration  in  the  para¬ 
meters  studied  unassociated  with  noise  not  produce  any  changes  in  the 

function  of  the  vestibular  or  caf olovascular  system.  Vibrations  of  a  frequendy 
of  70  cps,  amplitude  0.4  nm  and  above  produce  hearing  changes  in  presence 
of  noise  of  105-110  db.  It  is  concluded  that  vibration  in  combination  with 
noise  within  the  limits  indicated  is  not  physiologically  permissible. 
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Marko,  A.R.  1959  OPTIC-MICROSCOPIC  REGISTRATION  OF 
HUMAN  BODY.  Mikroskopie.  14:102-5,  July  1959 


MICROVIBRATION  OF  THE 
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itorko,  A.R.,  M.A.  McLennan,  E.G,  Correll  1962  A  SOLID  STATE  MEASURING  DEVICE 
FOR  GALVANIC  SKIN  RESPONSE 

vS70ch  Aerospace  Medical  Research  Laboratories,  WrlghC-Patterson  AFB,  Ohio) 

TDR  No.  AMRL-TDR-62-117  ASTIA  AD  292  690 


ABSTRACT:  The  problem  of  monitoring  galvanic  skin  resistance,  especially  when 
used  in  combination  with  electrocardiographic  or  electroencephalographic  record* 
ings  is  discussed.  A  new  approach  is  outlined  that  eliminates  interference  , 
from  other  measurements.  A  small,  lightweight  laboratory  model  has  been  built 
that  has  low  power  consumption  and  is  insensitive  to  vibration  and  acceleration 
forces.  The  performance,  stability,  and  accuracy  of  the  model  is  equivalent  to 
larger,  more  conventional  Instruments  used  for  the  same  purpose. 
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Marshall,  G.  S.  1933 
J.  Royal  Aero.  Soc, 


THE  PHYSIOLOGICAL 
37:389-410 


See,^ao  Flight  25:99-100 
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Martin  Co,,  Denver,  Colo.  1961  MTSS.  GENERAL  HUMAN  FACTORS  CONSIDERATIONS. 
VOLUME  III. 

(Aeronautical  Systems  Division,  Wright-Patferson  AFB,  Ohio)  ASD-CR-61-14, 
ASD-TR-61-211,  July  1961  ASTIA  AD  273  005L 


ABSTRACT:  Contents  include  material  in  the  following  subjects: 

Acceleration 

Weightlessness 

Artificial  Gravity 

Labyrinthine  Sensitivity  in  Space  Flight 
Vibration 

Summary  of  Vibration  Teat  Results 
Summary  of  Literature  Surveyed 
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Matthews,  R.H.C.  1945  HUMAN  LIMITS  IN  FLIGHT 
j^raithsonian  Institute,  Washington,  D.C)  Publication  3785 


ABSTRACT:  A  modern  aircraft  will  climb  in  a  few  minutes  to  heights  at  which 
the  air  is  so  thin  that  will  no  longer  support  life.  It  can  turn  and  maneuver 
so  fast  that  pilot  may  easily  be  rendered  unconscious  from  the  mechanical 
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forces  which  it  imposes  on  his  body,  and  in  an  aircraft  which  is  moving  rapidly 
in  three  planes  of  space  the  pilot  can  be  subjected  to  stresses  beyond  the  limits 
which  the  human  body  can  stand.  Besides  the  stresses  from  wind  pressure,  cold, 
vibration,  and  noise,  the  pilots  body  nust  also  be  protected  from  ocher  less 
obvious  stresses.  The  two  greatest  stresses  which  an  aircraft  puts  upon  the 
pilot  and  those  reviewed  in  this  publication  are  those  stresses  due  to  accelera* 
tion  and  those  due  to  high  flying  in  the  rarefied  air  of  the  upper  atmosphere. 
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>tayo,  A.M.  1951  BASIC  ENVIRONMENTAL  PROBLEMS  RELATING  TO  MAN  IN  THE  "AEROPAUSE” 
AS  SEEN  BY  A  AERONAUTICAL  ENGINEER 

^uglas  Aircraft  Co.,  Inc.,  El  Segundo,  Calif.)  Nov.  6,  1951  ASTtA  AD  87  435 


ABSTRACT:  While  many  new  factors  and  principles  must  be  considered  in  design 
for  flight  in  the  AEROPAUSE,  emphasis  on  the  cardinal  principles  of  working 
toward  the  optimum  pilot-airplane  combination,  will  probably  pay  the  greatest 
total  dividend  in  operational  efficiency.  This  principle  can  best  be  approached 
by  making  use  of  the  best  available  aeromedical  and  engineering  data,  in  order 
to  arrive  at  workable  compromises  in  each.  Some  of  the  new  problems  will 
radically  affect  some  of  the  equipment  associated  with  the  airplane. 

New  problems  include  those  of  fit  and  arrangement  of  the  aircraft  cabin, 
time-distance  factor,  temperature  of  the  aircraft,  pressure  environment  in  the 
cabin,  acceleration,  noise  and  vibration. and  the  escape  problem. 
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Mayo,  A.  M.  1952  BASIC  ENVIRONMENTAL  PROBLEMS  RELATING  MAN  AND  THE  AEROPAUSE 
AS  VISUALIZED  BY  THE  AERONAUTICAL  ENGINEER.  In  White,  C.  S.,  6.  0,  0.  Benson, 
Jr.,  eds..  Physics  and  Medicine  of  the  Upper  Atmosphere,  A  Study  ot  the 
Aeropause  (Albuquerque,  N.  Mex.:  University  of  New  Mexico  Press  1952) 
pp.  6-22 

ABSTRACT:  Flight  in  the  aeropause  will  Impose  great  physiological  and  psychologi"^ 
cal  demands  on  pilot  and  crew.  The  rapid  advances  in  aircraft  construction  call 
for  a  corresponding  step-up  in  education  and  training.  The  human  factor  should, 
on  the  other  hand,  be  considered  in  the  design  of  equipment  and  instrumentation. 

Tie  latter  should  be  reduced  to  the  absolute  essentials.  Further  clarification  of 
the  visual  effects  of  reduced  light  dispersion  is  required.  The  reduction  of  the 
time-distance  factor  in  high-speed  flight  will  put  more  reliance  on  autouatic 
control  mechanisms,  confining  the  human  element  to  slow-ratc  monitoring  operations^ 
Temperature  regulation  systems  will  have  to  be  adapted  to  the  increasing  speeds 
(a  chart  indicating  various  cooling  systems  practicable  at  the  various  speed 
ranges  Is  presented).  Problems  concerning  pressurieation,  physiological  effects 
of  acceleration,  of  noise,  and  vibration  are  discussed.  Brief  sections  are  dedica¬ 
ted  to  radiation  and  meteor  hazards.  General  principles  of  escape  mechanisms  are 
amilyzed.  In  conclusion  it  is  recognized  that  a  compromising  formula  is  to  be 
wcmIukL  autr  .bObibalance  all  factors  involved  and  keep  the  resulting  costs  at  a 
minimum. 
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Mayo,  A.M.  1959  SOME  SURVIVAL  ASPECTS  OF  SPACE  TRAVEL 
Electronic  Ind.  Feb,  1959  Pp.  60>63 


ABSTRACT:  Dlscuasion  of  the  need  for  highly  reliable  and  accurate  high-speed 
automatic  control  systems.  Various  environmental  problems,  such  as  exposure 
to  cosmic  radiation  meteorites  and  temperature,  and  high  acceleration  rates 
are  discussed. 
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Megel,  H  &  F.M.  Keating  1961  EFFECT  OF  ELEVATED  AMBIENT  TEMPERATURE 
AND  VIBRATION  UPON  THE  RECTAL  TEMPERATURE  OF  THE  RESTRAINED  RAT. 

(Paper,  32nd  Annual  Meeting,  Aerospace  Medical  Association,  Chicago, 

Ill.  24-27  April  1961) 

ABSTRACT:  Restrained  male  rats  (140-160  grams)  of  a  Sprague -Dawley  strain 
were  exposed  to  non-''.ethal  elevated  ambient  temperatures  and  to  vibration. 
Ambient  temperature,  vibrational  frequency,  and  duration  of  exposure  were 
kept  constant.  The  vibrational  amplitudes  were  varied.  Rectal  temperature 
of  the  animals  was  measured  using  a  thermistor  probe.  Restrained  animals 
were  subjected  to  varying  vibrational  displacements  (0.0",  0.100",  0.210", 
and  0.320"  double  amplitude)  keeping  frequency  (30  cps)  and  temperature  110° 
F.  (43.4°C.)  constant.  The  rectal  temperatures  of  the  animals  following 
a  20  minutes  exposure  were  +3.1°  F.,  +4.7°F.,  +6.1°  F.,  and  +7.8°  F. , 
respectively.  The  Incidence  of  lethality  for  these  animals  up  to  24  hours 
following  exposure  was  0,  10,  25,  and  75  per  cent,  respectively.  The  experi¬ 
ment  was  repeated  at  a  different  frequency.  Varying  the  vibration  displace¬ 
ment  was  repeated  at  a  different  frequency.  Varying  the  vibration  displace¬ 
ments  (0.0",  0.050",  0.075",  and  0.100"  double  amplitude)  and  maintaining 
the  frequency  (60cps)  and  temperature  110°  F.  (43.4°  C.)  constant  resulted 
in  an  increase  in  rectal  temperature  of  +3.1°  F.,  +6.4°  F.,  +14.9?  F., 
respectively.  The  incidences  of  lethality  up  to  24  hours  following 
exposure  were  0,  24,  42,  and  100  per  cent,  respectively.  At  both 
frequencies,  the  rise  in  rectal  temperature  was  correlated  with  the 
increase  in  acceleratory  force.  In  order  to  determine  the  mechanism 
underlying  the  nature  of  rectal  temperature  response  to  increasing 
acceleratory  forces,  animals  were  sacrificed  by  exposure  to  ether  anes¬ 
thesia  and  immediately  vibrated  at  varying, displacements  (0.0",  0.050  ", 
0.075",  and  0.100"  double  amplitude)  keeping  frequency  (60  cps)  and 
ambient  temperature  110°  F.  (43.4°  C.)  constant.  This  particular  set 
of  conditions  was  chosen  because  the  differential  in  rectal  temperature 
of  the  live  animals  was  greater  with  increasing  vibratory  amplitudes. 
Following  the  20  minute  period  of  exposure,  the  rectal  temperature  of 
the  dead  animals  were  +2.0°  F.,  +7.9°  F.,  +9.8°  F.,  and  +13.7°  F. , 
respectively.  The  rectal  temperatures  of  t'e  dead  animals  were  not 
significantly  different  from  those  of  the  live  ani>aals  exposed  to  the 
identical  stress  conditions.  Mechanisms  by  which  elevated  rectal 
temperatures  result  from  exposure  to  increasing  acceleratory  for.'es  may 
possibly  be  that  vibratory  energy  is  translated  into  heat  energy  an/or 
vibration  facilitates  transfer  of  heat  fran  the  environment  into  the 
animal.  Although  the  rectal  temperatures  of  the  animals  were  not  signi¬ 
ficantly  different  from  those  of  the  live  animals  exposed  to  the  same 
environmental  conditions,  metabolism  and  heat  transfer  mechanisms  avail¬ 
able  to  the  live  animals  cannot  be  disregarded. 
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Hegel,  H.,  r.M.  KeeCing,  end  J.A.  Stern.  1961  SmCT  OF  ELEVATED 
AMBIENT  TEMPERATUKE  AND  VIBRATION  UPON  THE  RECTAL  TEMPERATURE  OF  THE 
RESTRAINED  RAT.  Aeroapece  Med.  32  (12X  1135-1139 


ABSTRACT:  Restrained  nale  rats  (140-160  gm)  were  exposed  to  non-lethal 
aoblent  temperature  and  to  vibration  (110F°,  30  and  60  cps,  10,  15,  and  20  g). 
Ambient  temperature,  vibrational  frequency,  and  duration  of  exposure  were 
kept  constant.  It  was  noted  that  the  rectal  temperatures  of  the  animals  rose  1. 
in  proportion  to  increased  acceleration.  Possible  mechanisms  in  the  productiojn 
and  retention  of  heat  by  the  animals  are  discussed. 


607 


Megel,  H,  H.  Wozniak,  E.L.  Frazier  &  H.C.  Mason  1962  EFFECT  OF  ALTITUDE  UPON 
tolerance  to  VIBRATION  STRESS 

Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte- 
Haddon  Hall,  Atlantic  City,,N.J.,  April  9-12,  1962 

ABSTRACT:  Restrained  adult  male  rats  of  a  Sprague-Dawley  strain  were  exposed 
to  a  constant  vibration  stress  (60  cps-15  g)  at  varying  altitudes.  Using  lethality 
as  an  index  of  tolerance,  exposure  of  animals  to  vibration  and  altitudes  less 
than  10,000  feet  resulted  in  an  incidence  of  lethality  which  did  net  differ 
from  that  observed  for  vibration  alone.  Above  10,000  feet,  the  per  cent  mortality 
increased  as  a  function  of  altitude  even  though  exposure  to  these  altitudes  per  se 
were  sub-lethal.  It  was  demonstrated  also  that  the  increased  lethality  resulting 
from  simultaneous  exposure  to  the  combined  environments  was  caused  by  the 
reduced  partial  pressure  of  oxygen  rather  than  the  reduction  in  barometric 
pressure.  Massive  lung  hemorrhage  and  severe  intestinal  damage  were  found 
in  chose  animals  succumbing  to  the  combined  environments.  The  possible  causes 
for  the  enhanced  mortality  will  be  discussed. 
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Megel,  H.,  H.  Wozniak,  E.  Frazier  and  H.C.  Mason  1963  EFFECT  OF 
■  ALTITUDE  UPON  TOLERANCE  OF  RATS  TO  VIBRATION  STRESS, 

Aerospace'  Medicine.  34(4):  319-321,  April  1963 


ABSTPACT:  Restrained  adult  male  rats  of  a  Sprague-Dawley  strain  were  exposed 
to  sinusoidal  or  random  vibration  at  varying  simulated  altitudes.  Using 
mortality  as  the  index  of  tolerance,  exposure  of  animals  to  sinusoidal  vibra¬ 
tion  and  altitudes  less  than  10,000  feet  resulted  in  incidences  of  mortality 
which  did  not  differ  from  that  observed  for  vibration  at  sea  level.  Above 
10,000  feet,  per  cent  mortality  increased  as  a  function  of  altitude.  The 
increased  mortality  resulting  from  simultaneous  exposure  to  the  combined 
environments  may  be  attributed  to  the  effects  of  reduced  partial  pressure  of 
oxygen.  Exposure  of  restrained  rats  to  the  combined  environments  of  random 
vibration  and  an  altitude  of  18,000  feet  resulted  in  interaction  with  regard  t<| 
mortality.  Pulmonary  hemorrage  wag  found  in  those  animals  succumbing  to  the 
combined  environments. 
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Halster,  F.l.  1937  A  PHYSIOLOGICAL  EVALUATION  OF  VIBRATION  MEASUREMENTS 
Akmt.  2.  2:1-10 
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Meiscer,  F.  J.  1935  SENSITIVITY  OF  THE  HUMAN  BODY  TO  VIBRATIONS. 

(Made  public  by  the  Inatitute  for  Research  on  Noise  and  Warmth  at 
Stuttgart  Institute  of  Technology). 

See  also  Fo^schung  (V.  D.  I.  Berlin)  6:116-121,  May-June,  1935. 
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Melster,  F.  J. 

Forschung 


1935  SENSITIVITY  OF  HUMAN  BEINGS  TO  VIBRATION. 
(V.D.I,  Berlin),  6:116-121,  May-June,  1935. 


Melching,  W.  H-  1955  A  SHOCK  AVOIDANCE  APPARATUS  EMPLOYING  AN  INSTRUMENTAL 
MANIPULATORY  RESPONSE.  (USAF  School  of  Aviation  Medicine,  Brooks  AFB, 
Texas)  Kept.  55-25,  August  1955. 
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Meltxer,  S.J.  1900  EFFECT  OF  SHAKING  UPON  RED  BLOOD  CELLS.  TJ^  Johns  Hopkins 
Hosp.  Reports  9:133-151 


614 

Melville-Jones,  G.  1960  A  NOTE  ON  SOME  HUMAN  FACTORS  IN  HELICOPTER 
FLYING.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC 
M  mo  No.  142. 


Me Ivi 11 -Jones,  G.,  &  D.H.  Drazin  1961  OSCILLATORY  MOTION  IN  FLIGHT. 
(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  report  1168 
July  1961. 
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Mcndelson,  E.  E.,  H.  Conway,  and  J.  R.  Poppen  1947  CLINICAL  SURVEY 

OF  VIBRATORY  INFLUENCE  OF  1-16  JET  ENGINE  ON  MAN 

(Navy  Dept.  Bureau  of  Aero.  Rep t.)  TED  NAM  AE-S090  ^December  11,  1947. 


Mendes,  M.F.  1952  FATORES  QUE  AFETAM  AOS  AVIADORES,  DURANTE,  0  DESEMPHENHO 
DE  SEUS  DEVERES  (Factors  Which  Affect  Aviators  During  The  Performance  of 
Their  Duties) 

Revista  Medica  da  aeronautjca  (Rio  de  Janeiro)  4(3):  5-18 


ABSTRACT:  The  last  decade  vitnesaed  the  expansion  of  the  literature  of  aviation 
medicine.  The  majority  of  pertinent  studies  centered  around  three  ph/sical 
phenomena:  the  density  of  air,  the  ambient  temperature,  and  acceleration.  The 

factors  most  likely  to  affect  the  pilot  during  flight,  such  as  altitude, 
temperature,  noise,  light,  position  of  the  body  in  flight,  diet,  and  fatigue 
are  analyzed  in  some  detail. 
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Mercier,  A.  1948  L' INFLUENCE  DES  VIBRATIONS  SUR  LA  VISION  (The  Influence  of 
Vibration  on  Vision) 

La  Medecine  Aeronautique  3(-6):  154-162;  May- June  1948 
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Mercier,  A.,  G.  Perdriel,  and  P,  Gan^s  1959  LA  VISION  DANS  LE  VOL  A 
BASSE  ALTITUDE  ET  A  GRANDE  VITESSE.  (Vision  In  Low  Altitude  and  High 
Speed  Flying.)  Medecine  Aeronautique  (Paris),  14:  15-24 


ABSTRACT:  From  the  271  answers  to  a  questionnaire  sent  to  test,  fighter, 
and  reconnaissance  pilots  and  to  all-weather  fighter  navigators,  the  authors 
conclude  that  low-altitude,  high  speed  flying  does  not  precipitate  a  noticeabljp 
visual  fatigue,  but  generates  a  nervous  tension  which,  added  to  the  effects 
of  turbulence  could  impair  the  visual  function.  Vision  is  impaired  by  the 
increasing  speed  of  scanning  While  sensory  perception  remains  relatively  slow. 
Reading  the  instrument  panel  or  the  map  is  almrst  impossible'  and  the  fatigue 
of  accoimodat ion  is  manifested,  especially  among  radar  navigators.  Low-level 
obstacle  jumping  (impossible  in  jets)  has  no  influence  on  vision.  Detection 
and  identification  of  an  aircraft  from  a  distance  of  4.5  km  is  often  difficult 
Goggles  are  easily  fogged  because  of  the  elevated  cabin  temperature,  and 
especially  if  the  oxygen  mask  is  improperly  adjusted.  Vibrations,  although 
usually  rare,  affect  vision  and  often  cause  flyers  to  return  to  higher  ' 
altitudes.  During  night  flying,  watching  the  instruments  impairs  retinal 
adaptation  and  increases  visual  fatigue;. 


Harder,  A.  &  G.  Perdrlel  1962  LES  PROBLEHES  VISUELS  DANS  LE  VOL  A  BASSE 

ALTITUDE  (VISUAL  PROBLEMS  IN  FXIGHT  AT  LOW  ALTITUDE)  in  VISUAL  PROBLEMS  IN 
AVIATION  MEDICINE  (Advisory  Group  for  Aeronautical  Research  and  Development 
Paris  (France),  Oxford^  N.Y.:  Pergamon  Press) 

ABSTRACT:  The  importar!'’e ,  for  combatants  in  general,  and  more  particularly 
for  aviators,  to  acquire  and  maintain  a  good  night  vision,  has  for  a  long 
time  stimulated  tesearch  towards  improving  it.  Studies  on  the  value  of  the 
morphoscopic  night  vision  threshold,  that  is  to  say  on  the  perception  of 
shapes  under  reduced  conditions  of  illumination,  which  seems  to  constitute 
the  best  standard  for  testing  the  practical  value  of  an  aviator's  night  vision 
have  revealed  that  this  threshold  improves  with  the  number  of  night  flight 
hours.  It  was  therefore  logical  to  try  to  simulate  the  conditions  of  night 
flight  in  order  to  obtain  such  an  improvement  of  night  vision  as  a  great 
number  of  night  flight  hours  achieves,  similarly  to  pilot  training  accomplished 
on  the  ground  with  a  Link -trainer.  The  Rose  and  Flack  device,  modified  and  Imt 
proved  by  Perdrlel,  has  been  used  systematically  for  this  purpose,  according 
to  a  technique  making  It  possible  to  achieve  the  successive  stages  of  mesopic 
and  scotopic  vision  and  to  demonstrate  the  possibilities  as  well  as  limitation^ 
of  night  vlsiion,  and  the  means  to  avoid  them.  An  improvement  by  18  percent 
of  the  value  of  the  morphoscopic  vldlon  threshold  after  8  training  sessions 
has  established  the  efficiency  of  this  technique  which  permits  checking, 
maintaining,  and  recovering  a  satisfactory  night  vision  without  resorting  to 
the  expensive  and  sometimes  dangerous  method  of  frequent  night  flights. 

(AUTHOR) 
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Methveri,  T.  J.,  G.  R.  Allen  &  B.  C.  Short  1961  THE  TRANSMISSION  OF 
AIRCRAFT  VIBRATION  TO  MAN-MOUNTED  EQUIPMENT.  (Royal  Aircraft  Estab¬ 
lishment,  Great  Britain)  Technical  Note  No.  Mech.  Eng.  334, 

June  1961.  ASTIA  Doc.  No.  AD- 266  123. 

ABSTRACT:  The  transmission  of  aircraft  vibration  to  man-mounted  functional 
equipment  was  investigated  by  laboratory  tests  on  subjects  in  aircrew  equip¬ 
ment  assemblies  and  an  ejection  seat.  Transmissibility/frequency  curves  were 
derived  in  the  three  cardinal  directions  for  items  in  the  head  and  trunk 
regions,  and  show  that  man-mounted  equipment  will  be  subjected  to  significant 
proportions,  and  in  some  cases  amplifications,  of  aircraft  vibration.  In  the 
vertical  and  fore  and  aft  directions  the  curves  approximate  to  those  of  a 
classical  spring-type  anti-vibration  mounting  system  with  viseous  damping,  a 
low  natural  frequency  and  negligible  transmissibility  above  30  cps.  The 
results  show  a  fair  degree  of  correlation  with  limited  measurements  made  of 
body  vibration.  (Author) 
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Mcycr-Dellua,  J.  1959  EFFECT  OF  SOUND  ON  M4N 

(Trana.  of  ATZ  (Automobtltechnlsche  Zeltachrlft)  (Germany)  59(10): 293 
297,  1957) 

(SIA  Translationa  Canter,  Chicago,  111.)  59-17398 
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Mlchon,  P.  1939  ON  THE  TIME  OF  VIBRATORY  REACTIONS:  TECHNIQUE,  PHYSIOLOGICAL 
INFORMATION  Comot.  rend,  aoc.  blol.  130:358-359 
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Mlkulinakll,  A.  M.  &  A.  V.  Krakovakil  1962  A  METHOD  FOR  THE  MEASUREMENT  OF 
HIGH-FREQUENCY  VIBRATIONS. 

Gig  Sanlt.  27:55-57,  Oct.  1962  (RusaUn) 


Mil In,  R.  and  0.  Kosak.  1951  UTICAJ  BUKE  I  POTRESA  NA  NADBUBREZNE  ZLEZDE. 
(Effect  of  noise  and  vibration  on  the  adrenal  glands) 

Med,  pregled.  Novi  Sad.  (9-10) ; 120-130 


Miller,  C.  1956  CONVAIR  REPORT  ON  HUMAN  CENTRIFUGE  TEST.  (Convair, 
San  Diego,  Calif.)  Report  2C-8-033,  29  Oct  1956 
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Miller,  B.  M.  1956  WINDOW  INTO  SPACE  Air  Force  39:43-46 

ABSTRACT:  Research  in  the  field  of  space  medicine  conducted 
at  the  School  of  Aviation  Medicine  (SAM),  Randolph  AFB,  Texas.  Article 
also  names  some  of  the  physicians  and  scientists  working  in  SAM  and 
its  Dept,  of  Space  Medicine,  defines  the  school's  mission  and  briefly 
traces  SAM's  history  from  its  creation  in  1918.  For  a  report  on  ma;:'s 
probable  reactions  to  space  travel  and  equijiccrit  necessary  to  keep  him 
alive  in  a  space  ship,  see  the  author's  recorded  interview  with  J.  G. 
Guame,  M.  D.,  and  Capt.  E.  M.  Roth,  USAF(MC),  titled  "To  Mara  and  Back 
-  How  Soon"  Ibid,  pp  47-52. 
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Miller,  6.A.,  V.A.  Rosenblith,  R.  Galambos,  l.J.  Hirsh  and  S.K.  Hirsh  1950 

A  BIBLIOGRAPHY  IN  AUDITION  (Psycho-Acoustic  Lab.,  Cambridge  38,  Mass,:  Harvard 
University  Presls^ 
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Miller,  H. ,  M.B.  Riley,  S.  Bondurant,  &  E.P.  Hiatt  1958  THE  DURATION 

OP  TOLERANCE  TO  POSITIVE  ACCELERATION.  (Wright  Air  Development  Center, 
Air  Research  and  Development  Coonand,  Wright-Patterson  AFB ,  Ohio) 

WADC  TR  58-635,  Nov.  1958.  ASTIA  AD  208  151. 


ABSTRACT:  Human  tolerance  to  prolonged  positive  (headward)  accelerations 
of  sub-blackout  magnitude  was  investigated  in  this  study.  The  data  indicate 
that  man  is  able  to  withstand  the  forces  of  positive  g  for  durations  much 
longer  than  previously  supposed.  Exposures  as  long  as  an  hour  at  3.0  g 
appear  well  tolerated  by  most  subjects.  Except  for  moderate  tachycardia 
no  pathologic  abnormalities  were  observed  in  the  electrocardiographic 
tracings  recorded  continuously  on  all  subjects.  Explored  were  the  durations 
of  tolerance  at  g  levels  varying  from  3.0  to  6.0  g.  The  effects  of  antl-g 
suits  upon  tolerance  are  also  reported. 
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Miller,  H. ,  M.  B.  Riley,  S.  Bondurant,  &  E.  P.  Hiatt  1959  THE  DURATION 
OF  TOLERANCE  TO  POSITIVE  ACCELERATION.  Aerospace  Med.  30(5) :360- 
366,  May  1959.  See  also  (Wright  Air  Development  Ctr.,  Wright- 
Pattersor\  AFB,  Ohio)  WADC  TR  58-635;  ASTIA  AD- 208  151. 

ABSTRACT:  Human  tolerance  to  prolonged  positive  (headward)  accelerations 
of  sub-blackout  magnitude  was  investigated  in  this  study.  The  data 
indicate  that  man  is  able  to  withstand  the  forces  of  positive  g  for 
durations  much  longet  than  previously  supposed.  Exposures  as  long 
as  an  hour  at  3.0  g  appear  well  tolerated  by  most  subjects.  Except 
for;  moderate  tachycardia  no  pathologic  abnormalities  were  observed  in 
the  electrocardiographic  tracings  recorded  continuously  on  all  subjects. 
Explored  were  the  durations  of  tolerance  at  g  levels  varying  from  3.0 
to  6.0  g.  The  effects  of  antl-g  suits  upon  tolerance  are  also  reported. 
(AUTHOR) 
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Miller,  J.  et  al.  1953  A  BIBLIOGRAPHY  FOR  THE  DEVELOPMENT  OF  STRESS - 

SENSITIVE  TESTS.  ^  cho’ogical  Research  Associates,  Washington,  D.C.) 
PRB  Technical  Resear  re  22,  October  1953.  ASTIA  AD-41773. 


ABSTRACT:  Tlie  items  in  t  ^  bibliography  have  been  selected  and  assembled 
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with  view  to  providing  a  survey  of  the  background  material  useful  in  the 
preparation  of  stress-sensitive  tests.  It  contains  a  list  of  references  cited 
by  title  only  and  abstracts  of  those  references  which  were  deemed  most  important 
and  having  the  most  direct  bearing  on  the  present  research. 
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Miller,  J.W. ,  ed.  1962  VISUAL  PROBLEMS  OF  SPACE  TRAVEL 

(National  Academy  of  Sciences,  National  Research  Council,  Washington,  D.C.] 
June  18,  1962  ASTIA  AO  276  S13 


ABSTRACT:  The  problems  of  space  flight  as  they  relate  to  the  visual  mechanism 
are  discussed.  Substantial  portions  of  the  Brown  report  are  quoted  in  the 
present  report.  This  report,  in  addition  to  updating  the  Brown  report  presents 
a  considerable  amount  of  additional  information  regarding  specific  critical 
visual  problems,  as  well  as  a  recently  compiled,  extensive  bibliography  of 
research  in  this  field.  (Author) 


633 

Miller,  S.  U.,  N.  S.  Namerow  6>  P.  G.  Strauss  1960  A  PRAGMATIC  APPROACH 
TO  BIO-INSTRUMENTATION 

In  Vistas  in  Astronautics--1960.  Proceedings  of  Third  AFOSR 
Astronautics  Symposium.  Los  Angeles Cal if . .  October  12-14,  1960. 
(Society  of  Automotive  Engineers,  Inc.,  New  York,  New  York)  III, 
95-102,  Oct.  1960. 

ABSTRACT:  This  paper  discusses  a  number  of  problem  areas  associated 
with  the  abstraction  of  meaningful  physiologic  data  from  man  and 
experimental  animals  under  the  actual  or  simulated  conditions  of  space. 
The  bio  instrumentation  profiles  essential  to  both  current  and  future 
generations  of  space  flight  are  considered.  It  is  demonstrated  that 
single  measurements  cm  at  times  be  quite  misleading,  and  tha,  optimally, 
several  carefully  chosen  nonredundant* physiologic  and  environmental 
parameters  should  be  monitored.  The  practicality  of  bioelectric  devices 
Is  briefly  discussed.  (Tufts) 
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Miller,  W.  H.  1938  ANALYSIS  OF  THE  AVIATION  MEDICINE  SITUATION  AND  RECOMMENDA¬ 
TIONS  FOR  A  BUREAU  PROGRAM.  .  (Civil  Aeronautics  Authority,  Washington,  D.  C.) 
Technical  Development  Rept.  No.  9;  Apr.  1938 

SUMMARY:  The  purposes  of  the  work  reported  herein  are  to  conduct  a  survey  of 
various  research  facilities  adaptable  to  or  engaged  in  a  study  of  pilot  fatigue 
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factors  and  outline  a  program  of  investigation.  It  was  necessary  to  obtain 
information  relative  to  existing  or  projected  efforts  of  this  nature  as  well  as 
their  state  of  attainment  and  desirability.  Attention  was  given  to  the  adminis¬ 
tration  personnel,  and  physical  properties  of  many  instituLs  and  agencies 
Conclusions  have  been  reached  and  recommendations  made  for  Bureau  sponsorship  of 
investigation  in  this  field.  ^ 

The  main  effort  is  toward  the  determination  of  effects  of  pressure  changes  and  of 
anoxemia  on  human  and  animal  physiology.  Simulated  and  actual  flying  conditions 
are  used  to  produce  symptoms.  Study  1.  being  made  regarding  centrifugal,  centri¬ 
petal,  and  gravitational  forces  and  the  resultant  physiological  alterations 

the  past,  been  made  regarding  the  effects  of  acceleration, 
deceleration,  and  gravitational  forces.  (CAA) 
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In:  Wright  Air  Development  Ctr.,  Wr ight-Patterson  AFB,  Ohio,  Proceedings  of 
WADC  Space  Technology  Lecture  Series,  Volume  I  Technical  Areas. 

WADC  TR  59-732,  Pp.  61-7A.  ASTIA  AD  235  424. 


ABSTRACT:  The  environments  described  may  occur  individually  or  in  combination, 
and  certain  combinations  cause  more  significant  effects  than  others.  The  effects 
are  a  function  of  many  variables  including  the  components,  the  characteristics 
of  the  component  materials,  and  the  environmental  conditions.  To  achieve  reliable 
performance  the  designers  of  systems  will  need  to  acquire  an  understanding  of  the 
associated  environments  and  their  combined  effects.  Test  conditions  should  relate 
directly  to  the  actual  conditions  encountered  in  space.  (Author) 
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THE  EEC  AND  EVOKED  POTENTIALS  IN  RABBITS  (Wright  Air  Development  Division, 
Wright -Patterson  AFB,  Ohio)  WADD  TR  57-453;  ASTIA  AD-130  935;  May  ,1958 

ABSTRACT:  Young  rabbits  were  subjected  to  1000  cps  tones  ranging  in  intensity 
from  100  to  130  db .  Normal  patterns  of  EEC  and  evoked  potentials  are  presented 
and  discussed  as  well  as  changes  produced  during  sound  stimulation.  The  latter 
consists  of  a  flattening  of  the  EEG  with  increased  fast  activity  and  a  diminution 
of  the  amplitude  of  the  various  components  of  the  evoked  potential.  Chlorpromazine 
hastened  the  return  to  normal  of  the  EEG  and  evoked  potential. 
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AND  FOLLOWING  ASPHYXIA,  HYPOXIA,  AND  EXPOSURE  TO  LOUD  SOUNDS.  J.  Acoustical 
Society  of  America  30(8): 701-704,  Aug.  1958 
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OF  THE  EFFECTS  OF  LOW-FREQUENCY  OSCILLATION  COMBINED  WITH  TRANSVERSE 
ACCELERATION.  (Wright  Air  Development  Ctr.,  Wright-Patterson  AFB, 
Ohio)  WADC  TR  59-92. 
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In  Proceedings  of  International  Congress  on  Hormonal  Steroids.  MjTino. 
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APPARATUS.  PHYSIOLOGY  AND  APPLICATION  TO  AVIATION  MEDICINE 
_ ^(USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Dec. 
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Molloy,  C.  T.  1958  SOLUTIONS  TO  VIBRATION  PROBLEMS  ARE  EASY  TO  FIND  USING 

4-POLE  PARAMETERS. 

S.A.E.  Journal  66( 11) : 62-65 ,  Pt.  2 

ABSTRACT:  "Four-Pole  Parameters"  is  an  analytical  technique  which  simplifies 
the  solution  of  complicated  mechanical  vibration  problems.  Complex  problems 
are  broken  up  into  a  series  of  small  ones;  then  the  small  problems  are  solved 
and  the  results  combined  to  produce  the  desired  answers.  Not  only  does  this 
technique,  simplify  a  problem  but  in  addition  the  solutions  to  the  "small  prob¬ 
lems"  can  be  used  over  and  over  again  in  other  complex  problems.  This  paper 
presents  an  outline  of  the  four-pole  theory.  This  is  the  first  time  a  concerted 
effort  has  been  made  to  apply  them  to  u.echanical  problems.  The  range  of  mechan¬ 
ical  problems  that  yield  to  four-pole  analysis  includes  all  linear  systems  and 
in  the  future  it  may  be  possible  to  extend  the  theory  to  some  non-linear  cases. 
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Monroe,  J.  1961  A  PROBLEM  OF  SINUSOIDAL  VS.  RANDOM  VIBRATION 

In  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
MeetinR,  April  5,  6,  7,  196)  ,  Washington,  D.  C.  (Ml;.  Prospect,  Ill.: 

Institute  of  Environmental  Sciences,  P.  0.  Box  191)  pp .  571-576 

CONCLUSIONS:  Of  interest  to  those  perplexed  by  the  question  of  sinusoidal  vs. 
random  testing  is  the  fact  that  this  program  pointed  out  an  area  in  which  random 
testing  succeeded  whereas  sinusoidal  techniques  failed.  A  procedure  has  been 
derived  for  obtaining  a  random  test  -  which  need  not  be  white  noise  -  calculated 
to  produce  the  same  performance  characteristics  as  did  the  service  environment. 

This  equivalence  is  obtained  in  spite  of  the  fact  that  the  service  environment  was 
known  only  in  sinusoidal  parameters.  The  equivalent  test  was  verified  by  obtaining 
laboratory  results  comparing  very  well  with  service  results. 

The  random  vibration  test  is  currently  in  use  for  assuring  tne  quality  of  production 
hardware  and  has  proven  to  be  a  useful  tool  in  Improving  the  service  reliability 
of  the  equipment.  (AUTHOR) 


647 


Montgomery,  Jr.,  A.V.  1962  EFFECT  OF  SPACE  ON  MAN 

I'™'  National  Symposium  on  Effects  of  Space  Environment  on  Materials.  St.  Louis. 
May  7,  8,  and  9,  1962  (St.  Louis  McDonnel  Aircraft  Corporation) 


ABSTRACT:  A  few  principles  involved  in  the  definition  of  a  spacecraft  enviroiunent 
are  outlined  and  exemplified.  These  principles  involve  Individual  variations, 
duration  of  stimulus,  discrete  range  of  acceptability,  and  interactive  effects 
between  simultaneously  applied  environmental  factors.  (Author) 
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Moore,  F.  L.  1952  NEW  DITCHING  SURVIVAL  PLAN  URGED.  Aviation  Week 
56:  84-86,  12  Hay  1952. 

ABSTRACT:  New  equipment  for  passenger  survival  after  water  landings 
nay  result  from  evidence  CAB  collected  from  survivors  of  a  DC-4,  "ditching" 
off  Sand  Spit  Airport  B.  C.  Basic  assumptions  as  to  what  passengers 
and  crew  could  do  within  the  minute  or  two  the  plane  floated  after  landing 
on  water,  are  given,  but  only  two' of  six  water  landings  since  1949 
have  been  successful.  Recoinnendations  are  given  for  survival  and  a 
description  of  the  accident  at  Sand  Spit  is  given,  when  an  engine  quit 
on  a  DC-4,  whereby  the  crew  and  33  passengers  died,  after  the  pilot 
tried  to  make  a  landing  on  the  airfield  and  turned  off  the  runway  into 
the  water. 
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Morgan,  R.  L. ,  &  G,  A,  Eckstrand  1953  EFFECTS  OF  A  CHANGED  ENVIRONMENTAL 

CONTENT  UPON  PERFORMANCE  OF  A  TRACKING  TASK.  (Wright  Air  Development  Ctr., 
Wright-Patterson  AFB,  Ohio)  WADC  TR  53-235;  Oct.  1953 

ABSTRACT:  To  study  the,  effect  of  enviroroaental  content  on  transfer  of  training, 
two  groups  of  20  male  subjects  kept  movable  cross  hairs  centered  on  a  spot  with 
a  control  stick  in  a  simulated  cockpit.  One  group  practised  in  a  complex  situa¬ 
tion,  (enclosed  cockpit,  red  panel  lights,  helmet,  engine  noise,  vibration,  etc.) 
the  other  in  a  simplex  situation  (open  cockpit,  ambient  illumination,  no  helmet, 
no  noise,  no  vibration).  A  week  later,  both  groups  practised  in  the  complex 
situation.  Tracking  accuracy  under  final  conditions  is  interpreted  regarding 
degree  of  realism  required  in  training  simulators.  (NTDC) 
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Morin,  L.  1961  LA  PHYSIQLOGIE  DE  L'ESPACE  (THE  PHYSIOLOGY  OF  SPACE) 
medical  (Montreal)  32(2):  161-177,  Sept.  1961,  in  French 


ABSTRACT:  This  is  a  review  of  the  physiological  effects  and  ecological  problems 
of  space  flight.  The  astronaut  will  be  subjected  to  acceleration,  deceleration 
weightlessness,  vibration,  noise,  monotony,  extreme  temperatures,  and  the 
danger  of  meteorites  and  radiations. 
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Morozov,  V.P.  1960  THE  ROLE  OF  VIBRATION  SENSATION  IN  REGULATION  OP 
VOCAL  FUNCTION  OF  MAN  (0  roll  vlbrats ionnogo  chuvstva  v  regullrovanl 
golosovoi  funktsii  cheloveka).  Vestnik  lentngradskogo  unlverslteta 
(Leningrad),  15(3)  :  174-  178 

ABSTRACT:  The  accuracy  of  vocal  reproduction  of  the  duration  of  a  given  tone 
was  studied  by  a  special  voice-recording  apparatus  under  nor.iial  conditions, 
in  noise,  and  in  noise  with  artificial  vibratory  feed-back  applied  to  the 
hand  surface.  The  accuracy  of  vocal  response  is  considerably  reduced  by  noise 
as  it  interferes  with  the  acoustic  feedback.  It  is,  however,  restored  to  a 
great  extent  by  the  vibratory  feedback  of  the  subject's  own  vocal  activity  to 
the  skin.  Since  vocalization  under  normal  conditions  is  accompanied  by  strong 
vibratory  stimulation  of  natural  origin  (vibration  of  vocal  cords,  resonance, 

. et  cetera),  the  sensation  of  vibrations  by  ear  and  muscle  receptors  is  iiqiortant 
in  the  regulation  of  the  vocal  function  in  speech  and  singing. 


653 


Morris,  G.J.,,6.  J.W.  Stickle  1960  RESPONSE  OF  A  LIGHT  AIRPLANE  TO  ROUGHNESS 
OF  UNPAVED  RUNWAYS.  (National  Aeronautics  and  Space  Administration, 
Washington,  D.C.)  NASA  Technical  Note  D-510,  Sept.  1960.  ASTIA  a6^241  933 


ABSTRACT:  The  response  of  a  light  liais.'n-type  airplane  to  roughness  of  unpaved 
runways  was  studied  by  measuring  center-of-gravity  acceleration  as  the  airplane 
was  taxied  at  constant  speeds  over  two  grass  runways  and  a  concrete  taxiway. 

The  results  are  presented  in  the  form  of  acceleration  distributions,  accelera¬ 
tion  power  spectra,  transfer  functions,  and  average  peak  accelerations  as  func¬ 
tions  of  taxiing  speed.  Measurements  from  elevation  profile  surveys  of  the 
runways  and  taxiway  are  presented  in  the  form  of  elevation  profiles  and  power 
spectra.  (Author) 
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Moskal,  B.  1961  PR0BLEM.S  IN  ACOUdTICAL  ENVIRONMENTAL  SIMULATION 

(Proceedings  of  the  Institute  of  Environmental  Sciences  National  Meeting, 
April  5,  6,  7,  1961,  Washington,  D.  C.;  Paper  not  available  for  publication) 
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Mozell,  M.  M.  and  D,  C.  White  1958  BEHAVIORAL  EIFECTS  OF  WHOLE  BODY 
VIBRATION 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pennsylvania) 
NADC-MA-5802  January  28,  1958  ASTIA  AD  156  470 

ABSTRACT;  A  study  was  made  of  the  effect  of  whole  body  vibration  on  the 
ability  of  humans  to  read  the  digits  of  an  aircraft  mileage  indicator  and 
their  ability  to  do  a  tracking  task  which  simulated  the  control  of  an 
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aircraft.  Vertical  sinusoidal  vibration  of  frequencies  ranging  between  0 
and  50  cycles  per  second  (cps)  with  amplitudes  of  0.05,  0.1,  and  0.16-inch 
double  amplitude  were  used.  It  is  concluded  that  Increasing  the  frequency 
of  vibration  above  8  cps  has  an  increasingly  detrimental  effect  on  visual 
performance.  This  effect  reaches  a  maximum  between  40  and  50  cps.  The 
increase  of  amplitude  ot  vibration  from  0.05  to  0.1- inch  double  amplitude 
has  no  effect  upon  visual  performance.  Therefore,  a  case  was  made  for 
using  frequency  and  amplitude  rather  than  G  as  vibration  coordinates. 

It  is  further  concluded  that  vibration,  within  the  limits  of  the  experiment, 
has  little  effect  upon  tracking  ability. 
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Motell,  M.  M.  and  D.  C.  White  1958  BEHAVIORAL  EFFECTS  OF  WHOLE  BODY 
VIBRATION 

J.  of  Aviation  Medicine  29(  10) : 716-724 ,  October  1958 


ABSTRACT:  A  study  was  made  of  the  effect  of  whole  body  vibration  on  the 
ability  of  humans  to  read  the  digits  of  an  aircraft  mileage  indicator  and 
their  ability  to  do  a  tracking  task  which  simulated  the  control  of  an 
*itcraft.  Vertical  sinusoidal  vibration  of  frequencies  ranging  between  0 
and  50  cps  with  amplitudes  of  0.05,  0.1,  and  0.16-inch  double  amplitude 
were  used.  It  is  concluded  that  increasing  the  frequency  of  vibration 
above  8  cps  has  an  Increasingly  detrimental  effect  on  visual  performance. 
This  effect  reaches  a  miximum  between  40  and  50  cps.  The  increase  of  ampli¬ 
tude  of  vibration  from  0.05  to  0.1-inch  double  amplitude  has  no  effect 
upon  visual  performance.  A  case  was  made  for  using  frequency  and  amplitude 
rather  than  G  as  vibration  co-ordinates.  It  is  concluded  that  vibration, 
within  the  limits  of  the  experiment,  has  little  effect  upon  tracking 
ability. 
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Muller,  B.  1956  FLUGMEDIZINE:  KOMPFNniUM  PER  LUFTFAHRT>ni:DI7.IN’  (Aviation 
Medicine:  Compendium  of  Aviation  Medicine) 

(Dusseldorf:  Dioste,  1956)  Nordrhein-Westfalen.  Ministerium  fur  Wirtschaft 
und  Verxehr.  Verkehrswissenschaf tliche  Vetoffentlicn  .gen.  Heft  34. 


ABSTRACT:  This  monograph  surveys  the  field  of  aviation  medicine  and  is  intended 
for  use  by  medical  students,  students  of  aerotechnology ,  physicians,  engineers, 
and  fliers  interested  in  aeromedical  problems.  The  chapters  deal  with  the 
historical  development  of  aviation  and  aviation  medicine,  high-altitude  flight 
and  the  effects  of  altitude,  acceleration  and  centrifugal  forces,  motion  sickness, 
sensory  organs  and  sensory  illusions  in  flight,  orientation  as  to  the  position 
in  space  and  movement,  psychophysiology  of  fliers,  flight  hygiene,  flight 
accidents,  physical  and  psychological  examinations  of  fliers,  flying  fatigue  — 
symptoms  and  therapy,  and  some  problems  of  space  medicine. 
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Mullingcr,  D.E.  1961  THE  DEVELOPMENT  OF  A  RANDOM  MOTION  VIBRATION  SYSTEM. 
.(Royal  Aircraft  Establishment,  Gt.  Brit.  )  Technical  note  no.  GW  571; 

ASTIA  AD-  259  789  ;  April  1961 

ABSTRACT:  Development  is  described  of  an  equipment  intended  for  studies  in  . 
random  motion  within  the  frequency  range  30  c/s  to  5  Kc/s.  The  statistical 
properties  of  random  noise  are  summarised,  as  are  the  reasons  for  the  choice  of 
the  equipment.  A  moving-coil  vibrator  of  500  lb  rms  thrust  was  used,  and  the 
m.ain  task  was  to  obtain  a  flat  frequency  response  from  the  system,  using  elec¬ 
trical  correcting  networks.  Originally  multiple  band-pass  filters  were  pro¬ 
vided  for  equalising  and  spectrum  shaping,  but  these  were  found  to  be  unaccept¬ 
able  as  the  mixing  of  coherent  signals  could  produce  de-randomisation.  The 
equalising  method  adopted  uses  notch  and  step  filters  and  gives  satisfactory 
results.  A  further  problem  was  to  obtain  a  stable  mechanical  response,  and  this 
involved  a  structural  modification  to  the  vibrator.  A  simple  method  of  shaping 
noise  spectra  was  evolved  which  is  particularly  suitable  for  vibration  testing. 
It  is.  concluded  that  the  adaptation  of  a  vibration  system  for  random  motion  can 
be  a  simple  process  if  the  vibrator  characteristics  are  satisfactory.  (Author) 


660 

Mulwert,  E.,  T.  Schultes  and  H,  Schultes  1942  A  DEVICE  FOR  TREATING  MATERIALS 
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BIOLOGICAL  OR  PHYSICAL  EFFECTS  Chem.  Abstr.  3fe:939 
See  also:  German  Patent  703,884,  13  Feb.  1941 


661 

Myklestad,  N.  0.  1956  FUNDAMENTALS  OF  VIBRATtON  ANALYSIS 

(New  York:  llcGraw-Hill ,  1956)  I 


-2,074 


/ 


VIBRATION 

N 


662 


Nadel,  A.B.  1958  HUMAN  FACTORS  REQUIREMENTS  OF  A  MANNED  SPACE  VEHICLE 
^enaral  Bleccrlc  Co.,  Santa  Barbara,  Calif.)  Rept.  RM  S8TMP  10  Apr^  1958 


ABSTRACT:  This  report  presents  an  analysis  of  human  factors  requirements  of  a 
manned  space  vehicle  in  light  of  present  knowledge.  One  section  deals  with  the 
physical  environment  of  the  operator,  covering  the  effects  of  physical  stimuli 
from  space  external  to  the  craft,  their  possible  effects  on  the  operator  and 
protective  measures  needed.  Another  section  is  concerned  primarily  with  inputs 
from  space  received  vi^the  sensory  system  of  the  operator.  Phenomena  appre¬ 
hended  through  the  perce^ual  system  are  described  together  with  their  possible 
effects  and  practices  recommended  to  avoid  undesirable  effects.  The  information 
processing  function  (information  items  needed,  displays,  and  display-control 
relations),  is  discussed  at  length. 


663 

Nadel,  A.B.  1959  SUPPORTING  MAN  IN  SPACE:  1970-1975 

(peneral  Electric  Co.,  Santa  Barbara,  Calif)  RM  59  TMP-85  Nov.  30,  1959 

ABSTRACT:  Reviews  progress  in  space  technology  expected  during  the  periods 
1970-1975.  Discusses  requirements  and  capabilities  in  these  areas:  (1).  the 
physical  environment-atmosphere,  gravlTtational  forces,  temperature  and  radia 
tlon;  and  (2)  acoustic  noise  and  vibration 
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Santa  Barbara,  Calif.)  Research  Memo  RM  59TMP-50,  20  Oct.  1959 
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LOGICAL,  BIOCHEMICAL  AND  BIOPHYSICAL  APPLICATIONS. 

Franklin  I„sc.  J.  251:279-299,  402-408. 

ABSTRACT:  Includes  580  titles  from  1900  to  1950. 
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668 


Newcomer,  E.H.  and  R.H.  Wallace  1949  CHROMOSOMAL  AND  NUCLEAR  ABERRATIONS  INDXSD 
BY  ULTRASONIC  VIBRATIONS  Am.  J.  Botany  36:230-236 


669 


Newman,  E.B.  1955  PSYCHO -PHYSICAL  EFFECTS  OF  NOISE 
Harvard  U.,  Cambridge,  Mass.)  Rept.  No.  PNR-176 


(Psycho-Acoustic  Lab., 

1955 


670 

Newman,  R.P  1962  MULTI-RESONANCE  RESPONSE  TO  SINE  AND  RANDOM  VIBRATION 
(  Institute  of  Environmental  Sciences^  Mt  Prospect,  Ill.)  Reprint  62-561 

ABSTRACT:  The  intent  of  this  study  is  to  consider  the  output  response  of  a 
system  of  resonant  components  excited  by  three  different  types  of  vibration: 

(1)  sine  vibr.Ttion  (2)  random  vibration  and, (3)  controlled  sine-spectrum 
(periodic  vibration 

The  approach  to  this  study  was  to  construct  a  simple  test  system  containing 
seven  resonant  components  eas.h  component  having  its  resonant  frequency  separated 
from  all  others  such  that  harmonics  from  one  component  would  not  excite 
another.  The  test  system  was  then  subjected  to  sine  vibration,  random  vibration, 
and  controlled  sine-spectrum(periodic))  vibration.  Comparisons  of  the  time 
variant  excitations  of  the  seven  resonant  components  subjected  to  the  three 
different  types  of  vibrations  are  presented  and  discussed. 
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Nickerson,  J.L.,  G.  Nenhauser,  C.  Gannon,  J.  Greenman,  and  R.  Satzman.  1961 
RESONANT  FREQUENCIES  ON  INTERNAL  BODY  STRUCTURES.  Fed.  Proc.  20:  215 


ABSTRACT:  An  X-ray  kymograph  has  been  devised  which  enables  us  to  determine 
with  high  accuracy,  the  resonant  frequencies  and  the  amount  of  movement  of 
Internal  organs  under  externally  applied  sinusoidal  forces.  Values  for  struct 
ures  in  the  abdomen  and  the  thorax  are  reported. 


Nickerson,  J.  L.,  &  R.  R.  Coermann  19,62  INTERNAL  BODY  MOVEMENTS  RESULTING 

FROM  EXTERNALLY  APPLIED  SINUSOIDAL  FORCES.  (6570th  Aerospace  Medical  Research 
Laboratories,  Wright-Patterson  AFB,  Ohio)  AMRL-TDR-62-81 ;  July  1962 
Same  as  ASTIA  AD-290  500 

ABSTRACT:  This  report  contains  a  description  of  an  x-ray  device  designed  to 
permit  the  observation  of  the  movement  of  internal  structures  in  the  animal 
body  subjected  to  sinusoidal  oscillations.  From  the  x-rays  taken  by  this  device, 
it  has  been  possible  to  determine  the  resonance  frequency  and  phase  shift  of 
regions  within  the  abdomen  and  thorax  set  in  motion  by  external  oscillatory 
forces.  The  results  of  observations  niade  on  anesthetized  dogs  show  that  the 
visceral  content  of  the  abdomen  and  thorax  appears  to  oscillate  as  a  mass  having 
a  resonant  frequency  of  3  to  5  cycles  per  second  and  with  damping  of  one-fifth 
to  one-quarter  of  the  critical  value.  (AUTHOR) 


Niven,  J.  I.  &  W.  C.  Hixson  1961  FREQUENCY  RESPONSE  OF  THE  HUMAN 
SEMICIRCULAR  CANALS:  I.  STEADY-STATE  OCULAR  NYSTAGMUS  RESPONSE  TO 
HIGH-LEVEL  SINUSOIDAL  ANGULAR  ROTATIONS 

(USN  School  of  Aviation  Medicine,  Pensacola  Air  Station,  Fla.  &  National 
Aeronautics  and  Space  Administration,  Washington,  D.  C.) 

Proj.  MR005.13  6001,  Sub  task  1,  Rep.  58,  March  1961. 


ABSTRACT:  The  use  of  a  transition  technique  for  quantifying  nystagmic  response 
to  semicircular  canal  stimulation  by  high  level,  sinusoidal  angular  accelera¬ 
tions  is  presented.  The  frequency  response  characteristics  are  evaluated 
from  cornea -retinal  potential  recordings  obtained  at  rotation  frequencies  ^ 
from  0.02  to  0.20  cps  with  a  constant  peak  acceleration  of  40  degrees/sec. 
Interpretation  of  the  data  is  directed  toward  an  analysis  of  the  performance 
of  the  cupula-endolymph  system,  rather  than  a  description  of  its  physical 
characteristics.  (Tufts) 
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Nixon,  C.  W.  1962  INFLUENCE  OF  SELECTED  VIBRATION  UPON  SPEECH  I 
RANGE  OF  10  CPS  TO  50  CPS  ’ 

In  Journal  of  Auditory  Research  2:247-266,  1962 
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Nixon,  C.W.  &  H.C.  Sommer  1963  INFLUENCE  OF  SELECTED  VIBRATIONS  UPON  SPEECH 
(RANGE  OF  2  CPS  -  20  CPS  AND  RANDOM) 

(Biophysics  Lab.,  6750th  Aerospace  Medical  Division,  Dayton,  Ohio) 

Tech.  Doc.  Rept.  No.  AMRL-TDR-63-49 ;  Project  No.  7231;  Task  723103 


ABSTRACT:  Certain  characteristics  of  speech  are  altered  during  low-frequency 
vibration  of  a  talker.  Therefore,  adequate  speech  communication  cannot  be 
assured  during  vibration  and  buffeting  associated  with  powered  flight  and  reentry 
of  space  vehicles.  In  experiment  I,  seated  talkers  read  standard  speech  material 
while  being  subjected  to  vertical,  low-frequency  sinusoidal  vibrations.  This 
speech  was  evaluated  both  objectively  aad  Subjectively  in  terms  of  intel 1 igibilit 
duration,  and  quality  of  speech.  Vibration  frequencies  of  6  cps,  8  cps,  and 
10  cps  were  most  detrimental  to  speech  production.  In  experiment  II,  sitting 
talkers  read  material  during  random  vibration  (0.5  -  8  cps).  No  significant 
Speech  production  differences  were  found.  Speech  may  be  adequate  during  the 
conditions  represented  in  this  study,  however,  when  these  conditions  are  exceeded 
a  continuous  speech  communication  capability  may  not  exist 
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Nixon,  C.  W.,  &  H.  C.  Sommer  1963  SPEECH  IN  VIBRATION  ENVIRONS 

(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 
Hilton  Hotel,  Los  Angeles,  Calif.,  April  29-May  2,  1963) 

ABSTRACT:  A  capability  ofr  continuous  speech  communication  from  the  space  vehicle 
is  a  vital  requirement  in  rocket-propeileJ,  manned  space  flight.  The  influence 
of  vibration  and  buffeting  to  be  experienced  during  powered  flight  and  re-entry 
upon  the  speech  of  space  travelers  is  problematical  for  vehicles  with  the  increased 
thrust  of  future  propulsive  systems.  This  communication  problem  is  intensified 
by  the  high  noise  levels  which  accompany  the  transient  low-frequency  vibrations. 
Certain  regions  of  the  body  structure  most  susceptible  to  low-frequency  vibrations 
are  regions  also  fundamental  to  normal  speech  production.  This  discussion  des¬ 
cribes  research  on  man's  ability  to  produce  adequate  speech  during  exposure  to 
intense  low-frequency  vibrations.  Talkers  positioned  on  a  Mercury  space  couch 
were  exposed  to  three  different  modes  of  sinusoidal  vibration  along  the  x,  y, 
and  z  axes  at  frequencies  from  6  cps  to  20  cps.  Efficiency  of  the  vibrated 
speech  in  quiet  and  in  the  presence  of  noise  was  evaluated  by  trained  observers. 
Results  indicate  changes  in  intelligibility  and  other  basic  parameters  of  speech 
due  to  the  vibration  stimulus.  These  data  are  useful  to  assist  in  predicting 
man'^8  ability  to  produce  satisfactory  sneech  communication  during  phases  of  space 
flight  accompanied  by  low-frequency  vibration 


North  American  Aviation  1958  PROPOSAL  FOR  A  STUDY  OF  HUMAN  PERFORMANCE  CAPA¬ 
BILITY  UNDER  SIMULATED  AIRCRAFT  FLIGHT  BUFFETING  CONDITIONS,  (Columbus 
Division,  North  American  Aviation  Co.)  NAA  Rept,  No.  NA58H-427,  Aug.  1958 
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Novikov,  K.  &  B.  Shchandronov  1960  ALTITUDE  IS  450  km 
Sovetskaya  Rossiya  P.  4;  20  May  1960 
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Novotny,  S.  and  J .  Uher  1959  OCCUPATIONAL  TRAUMA  BY  PNEUMATIC  TOOLS  AS 

A  CAUSE  OF  SPINAL  LESIONS.  Pracov  Lek.  11:511-5,  December  1959 
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Oestreicher,  H.  L.  1950  A  THEORY  OF  THE  PROPAGATION  OF  MECHANICAL 
VIBRATIONS  IN  HUMAN  AND  ANIMAL  TISSUE 
(Air  Development  Center,  Wright-Patterson  AFB,  Ohio) 

AF  Technical  Rep.  No.  6244,  November  1950 
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Oestreicher,  H.  L.  1950  A  THEORY  OF  THE  PROPAGATION  OF  MECHANICAL  VIBRATIONS 
IN  HUMAN  AND  ANIMAL  TISSUE.  J.  acoust.  Soc  .  Amer .  22:682 
See  also  WADC  TR  6244 
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Oestreicher,  H.  L,  1951  FIEID  AND  IMPEDANCE  OF  AN  OSCILLATING  SPHERE 
IN  A  VISCO-ELASTIC  MEDIUM  WITH  APPLICATIONS  TO  BIOPHYSICS 
Journal  of  the  Acoustical  Society  of  America  23:707r714,  1951 


Office  of  Naval  Roseaich  1955  SYMPOSIUM  ON  PHYSIOLOGICAL  PSYCHOLOGY,  SCHOOL 
OF  AVIATION  MEDICINE,  U.S.  NAVAL  AIR  STATION,  PENSACOLA.,  FLORIDA,  MARCH 
10,  11,  1955,  UNDER  THE  SPONSORSHIP  OF  PHYSIOLOGICAL  PSYCHOLOGY  BRANCH, 
PSYCHOLOGIOVL  SCIENCES  DIVISION,  OFFICE  OF  NAVAL  RESEARCH. 

(Office  of  Naval  Research,  Washington,  D.C.)  ONR  Symposium  rept.  no. 
ACR-1;  ASTIA  AD  80  100. 


Ogle,  D.C.  1957  MAN  IN  SPACE  VEHICLE 

U.S.  Armed  Forces  Med.  J.  8(11):  1561-1570,  Nov.  1957 

ABSTRACT:  This  is  a  discussion  of  the  physiological  forces  in  man  during  a 
spaceflight.  The  author  also  cooments  on  the  hazards  of  the  upper  atmosphere 
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O'Hearne,  C.  S.  1961  STUDIES  APPLICABLE  TO  THE  EVALUATION  OE  THE  EFFECT  OF 
FASTENING  LOOSENESS  ON  EQUIPMENT  RESPONSE  TO  FOUNDATION  OSCILLATIONS.  In 
1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National  Meeting 
April  5,  6,  7,  1961,  Washington.  D.  C.  (Mt .  Prospect,  Ill.:  Institute  of 
Environmental  Sciences,  P.  0.  Box  191)  pp.  585-594 

CONCLUSIONS:  For  the  range  of  parameters  investigated,  play  retarded  by  minimum 
coulomb  friction  tends  to  alleviate  the  rms  oscillatory  load  response  to  stationary 
random  input.  This  may  be  attributed  to  a  peak  biting  or  clipping  effect.  Play 
with  almost  no  friction  tends  to  aggravate  the  rms  oscillatory  load  response  only 
slightly.  Sinusoidal  inputs  at  frequencies  near  resonance  apparently  produce 
responses  following  a  similar  trend.  The  limited  results  suggest  tha;  the  range 
of  the  effect  is  more  extreme  in  the  sinusoidal  case.  (AUTHOR! 


Okos,  G.,  L.  Magos,  and,  G.  Kovac.  1954  DURCH  VIBRATIONSSCHADEN  VERUKSACHTE 
GEFASSVERANDERUNGEN,  (Vascular  changes  caused  by  vibration  injury.) 

Acta  roed.  hung.  6:75-79 
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Olesori,  M.W.'  1960  APPLICATION  OF  A  SPECIAL  TEST  FIXTURE  TO  VIBRATION  MEASUREMENT 
DURING  STATIC  FIRING  OF  ROCKET  MOTORS 

(Paper ,  28th  Symposium  on  Shock,  Vibration  and  Associated  Environments,  The 

Departmencal  and  Commerce  Auditoriums,  Washington,  D.C,,  February  9-11,  1960) 
Published  in  ASTIA  AD  244  857  , 

ABSTRACT:  Measurement  of  vibration  i' duced  during  rocket  motor  c tatic  firings 
is  one  technique  for  obt-ining  environmental  data  applicable  to  rocket  vehicle 
components.  However,  the  usefulness  of  such  data  may  be  compromised  by  conditions 
peculiar  to  the  static  test  itself.  The  accuracy  of  data  obtained  may  be  improved 
by  the  use  of  special  test  fixtures  during  the  static  firings,  as  shown  by 
measurements  on  two  different  types  of  rocket  motor. 
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Olmer,  D.  &  I.  Jacques  192C  TRANSIENT  INCREASE  IN  BLOOD  PRESSURE  AND  DECREASE 
IN  PULSE  RATE  PRODUCED  BV  'EANING  FORWARD 
Compt.  Rend.  Soc.  de  Biol.  99:  lc'>-170 
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Ordway,  F.I.,  J.P.  Gardner  &  M.R.  Sharpe  1962  SPACE  MEDICINE:  THE  BASIC 
FACTORS 

In:  Bas ic  Astronautics;  An  Introduc t ion  to  Space  Sc ience  .  Eor ineer ins .  and 

Medic ine  (Englewood  Cliffs,  N.J.:  Prentice-Hall  Space  Technology  Series) 
Pp.  A68-471 

Sections  on  Vibration,  Sound,  Temperature  (Chapter  12) 

ABSTRACT:  The  effects  of  vibration  on  the  human  being  are  primarily  mechanical 
and  to  a  much  lesser  degree  thermal.  Vibration  in  space  carrier  vehicles  has 
many  sources  such  as  rotating  engine  components,  engine  pulses,  and  gimbaling, 
acoustic  pressures,  buffeting,  and  fuel  slas  .ing.  Vibration  produces  movement 
and  displacement  of  the  internal  organs  of  the  body,  all  of  which  have  different 
natural  frequencies.  The  range  is  still  largely  unknown  but  the  thorax  and 
abdominal  organs  appear  most  sensitive  to  vibration,  having  a  natural  frequency 
of  some  3  cps.  Elastic  corsets  and  pressure  suits  instead  of  damping  thi? 
frequency  merely  shift  if  to  higher  values,  but  a  rigid  restraint  like  a  cast 
reduces  ir  to  1.5  cps.  With  regard  to  space  flight  it  seems  that  the  vibrational 
frequency  range  most  detrimental  to  man  lies  between  2  and  100  cps.  (CARI) 
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Oshima,  Masamitsu  1961  VIBRATION  AND  HUMAN  BODY. 

Tekko  Rodo  Eisei  2:39,  1953  (Aerospace  Technical  Intelligence  Ctr., 

Wright -Patterson  AFB,  Ohio  Trans.  No.  MCL-803;  25  April  1961)  ASTIA 
AD-259  593 

ABSTRACT:  The  author  gives  a  detailed  report  on  the  sense  of  vibration  and  the 
effects  of  generalized  vibration  on  the  human  body.  He  also  discusses  the  theory 
of  disturbances  of  vibration,  permissible  doses  of  vibration,  and  damage  to  human 
beings  by  vibration.  Medications  and  other  nsethods  to  increase  the  tolerance 
against  vibrations  Is  still  another  subject  discussed.  Many  charts  are  included 
to  .1  lustration  of  facts  and  figures. 


.':  '2 


691 

Oslakp,  J.  J..  N.  L.  HaiKht  .  &  L.  J.  Obt-rftf'  1960  ACOUSTICAL  HAZARDS  OF 

ROCKCT  BOOSTERS.  VOUJM  II.  EFFECTS  ON  M.VN  .  ( Aeronut  ron  i  c  ,  Nc-^port  Beach 

Calif.)  Technical  Rept  .  No.  U-108:97;  Contract  N123f61  756)23304A;  ASTIA 
AD-2b3  316;  30  Nov.  1960 

CONTENTS: 

Effects  of  rocket  noise  on  hearing: 

Mechanism  of  hearing; 

Temporary  hearing  loss; 

Permanent  hearing  loss; 

•  Exposure  to  rocket  noise; 

Attenuation  by  ear  defenders 
Psychological  and  biological  effects: 

Central  nervous  system  effects; 

Influence  on  visual  thresholds; 

Aupal  pain; 

Effects  of  mechanical  vibrations 
Effects  of  noise  on  speech; 

Statistics  of  speech; 

Speech  intelligibility; 

Effects  on  warning  devices 
Community  reaction  to  rocket  noise: 

Community  characteristics; 

Prediction  of  community  reaction 
Acoustical  criteria  for  rocket  noise: 

Hearing  damage  risk  criteria; 

Criteria  for  speech  communication; 

Criteria  for  residential  areas 
(ASTIA) 
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Paic,  M. ,  P.  Haber,  J.  Voet  and  A.  Eliasz  1935  BIOLOGICAL  ACTION  OF  ULTRASONICS 
Compt.  rend,  soc,  blol.  119^106 1- 1063 
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Pak,  C.  H.  1961  FORCED  VIBRATIONS  OF  A  MASS  ON  A  NONLINEAR  SPRING. 

(Masters  Thesis:  U.  S.  Naval  Postgraduate  School,  1961)  Rept ,  P12 


694 


Palmisano,  C.  1951  STUDIO  DEL  TONO  LAJlIRINTICO  E  DEI  RIFLESSI  VEGETATI- 

VOLABIRINTICI  IN  SOGGETTI  IMBARACTI  SU  NAVI  Dl  SUPERFICIE  E  STUDIO  DELLE 
VARIAZIONI  DELL'ECCITABILITA  VESTIPOLARE  PER  LO  STI 'MOLO  FIXICO  DI 
MOVIMENTI  NAVE  NELLA  NAUPATIA  (Labyrinth  Tone  and  Autonomic  Labyrinth 
Reflexes  in  Sailors  and  Variations  of  Vestibular  Excitability  Due  to 
the  Physical  Stimulus  of  Ship  Movements  in  Seasickness) 

Annali  di  medic ina  navalc  e  ccloniale  (Rome)  56(4):  424-426.  July-Aug.  1951. 
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Paparopoli,  G.  and  S.  Terranova .  1955  RILIEVI  FOTOPLETISMDGRAFICI  IN 

LAVORATORI  ADDETTI  A  STRUMENTI  VIBRANTI.  (Photoplethysmographic  data 
in  workers  using  vibrating  instruments.)  Folia  med.  58:1260-1271 
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Pape.  R.W.  and  D.E.  Goldman.  1960  OBSERVATIONS  ON  DA>'.v\GE  TO  EXPERIM.NTAL 
ANIMALS  EXPOSED  TO  MECHANICAL  VIBRATION.  Aerospace  Nod.  31  (4)  :  317 


ABSTRACT:  Anesthetized  male  cats  have  been  exposed  to  mechanical  vibration  in 
the  range  from  5  to  20  cps .  Pulmonary  hemmorhage  and  evidence  of  traumatic 
myocardial  damage  nay  occur  if  the  acceleration  exceeds  about  5  G  for  a  sufficient 
tire.  Both  the  frec^uency  and  severity  of  the  injuries  increase  as  the  accelera¬ 
tion  increases.  When  the  acc  cation  exceeds  about  10  G  death  may  result 
from  the  exposure.  Minimal  injury  indicated  by  delayed  changes  in  cardiac 
potentials,  which  may,  however,  be  reversible.  Conf irmatdry  evioence  is  obtained 
from  post  mortem  and  histological  examination  of  tissues.  Other  observations 
have  revealed  a  definite  effect  of  the  method  of  supporting  the  animals  during 
exposure. 
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Perey.W.  19:»2  SENSITIVENESS  OF  THE  HUMAN  BODY  TO  VIBRATIONS  Powe^^lant_Ej5s 

36:705 


698 

Parks,  D.L.  1960  A  PRELIMINARY  STUDY  0"  THE  EFFECTS  OF  VERTICAL  AIRCRAFT 
VIBRATION  ON  TRACKING  PERFORMANCE  AND  REACTION  TIME  (Boeing  Airplane  Co., 
Wichita,  Kansas)  D-3-3476,  November  1960 


ABSTRACT:  Applicable  human  vibtation  data  Is  limited  in  quanfty  and  restricted 
in  utility  for  application  to  design  problems  since  most  of  the  information  is 
based  upon  sinusoidal  vibration  which  is  seldom  found  in  an  aperational  environmenr 
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Parks,  Di  L.,  1961 

A  COMPARISON  OF  SINUSOIDAL  AND  RAND(»i  VIBRATION  EFFECTS  ON  HUMAN 
PERFORMANCE 

(The  Boeing  Company,  Wichita  Division,  Kansas) 

Tech.  Rep.  No.  D3-3512-2  July  ASTIA  AD  261  331 

ABSTRACT:  Ten  male  subjects  performed  a  complex  task  during  vertical 
vibration  in  a  preliminary  study  to  compare  performance  with  sinusoidal, 
constant  period  random  amplitude,  and  random  (aircraf t-turbulence) 
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vibration.  Tor’  .rm.iiu  e  c>n  tho  three  subtasks  varied;  performance  o<'i  a  t 
trackiti^^  tajk  w'th  delayed  con  t,ro  1 -d  i  sp  1  a  y  feedback  was  differently  affected 
according  to  type  of  vibration;  no  affect  was  foiin<l  for  a  tracking  ta.sk 
without  feed-back  dt'lay;  and  respemse  time  did  not  ..hangc. 

Results  weit  analyzed  fc>r  consistent  trends  in  vibration  effects 
which  could  be  correlated  with  mechanical  and  psychological  definitions'  . 
of  vibration  for  evidence  of  a  human  performance  transfer  function  for 
vebration.  Psycho logica'l  and  amplitude  bases  for  this  function  could 
not  be  found,  vibration  acceleration  (g)  effects  were  not  clear,  and  RMS 
amplitude  power  was  correlated  with  constancies  in  performance.  It  was 
SUPeested  chat  testing  combinations  of  RMS  and  frequency  (and  related 
factors)  could  lead  to  a  performance  transfer  function  permitting  transforma¬ 
tion  of  huma.i  performance  data  from  sinusoidal  to  operational  vibrating 
environment.s . 
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Parks,  D.  L.,  &  F.  W.  Snyder  1961  REACTION  TO  LOW  FREQL’ENCV  VIDPo\TI0N, 

(Boeing  Co.,  Wichita,  Kansas)  Technical  Kept.  No.  1;  Document  No.  D3-3512-1; 

Contract  Nonr-299400;  24  July  1961;  ASTIA  AD-261  330 

ABSTRACT:  Svstcmjt ica 11 y  derived  judgments  of  levels  of  vertical  sinusoidal  vibra 

tion  severity  from  1  to  .’’7  cps  were  obtained  under  laborato^'y  controlled  condition 
for  each  of  16  selected  male  subjeett;  .  T.iese  vibration  levels  were  estaolished 
in  tebms  of  four  levels  defined  as  Definitely  Perceptible,  Mildly  Annoying, 
Extremely  Annoying  and  Alarming  as  acceleration  increased  for  each  fixed  frequency 
at  a  constant  rate.  The  results  established  four  profiles  of  acceleration  from 
1  to  27  cps  to  be  used  as  the  vibration  frequency  and  amplitude  points  in  the 
vibration  environment  for  a  series  of  tests  of  human  performance  in  the  remaining 
program.  Correlation  of  judgment  with  velocity,  acceleration,  and  double  ampli¬ 
tude  according  to  frequency  were  noted.  A  definite  correlation  between  reported 
body  area  selectively  affected  and  frequency  was  also  found.  As  reported  in 
previous  studies  sensitive  to  vibration  at  selected  frequencies,  suggesting 
body  organ  and  appendage  resonance.  (AUTHOR) 
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Parks,  D-.nald  L.  1961  A  COMPARISON  OF  SINUSOIDAL  AND  RANDOM  VIBRATION  EFFECTS 
ON  HUMAN  PERFORMANCE 

(The  Boeing  Company,  Wichita  Division)  Naval  Research  Contract  Nonr  2994(00) 
Technical  Report  D3-3512-2  July  28,  1961  ASTIA  AD  261331 

ABSTR/XCT:  Ten  male  subject.^  performed  a  complex  task  during  vertical  vibration 

in  a  preliminary  study  to  compare  performance  with  sinusoidal,  constant  period 
random  amplitude,  and  random  (aircraft  turbulence)  vibration.  Performance  on 
the  three  subtasks  varied:  performance  on  a  tracking  task  with  delayed  control- 


l.-'h 


dispi.iy  feedHs.-k  was  d  i  f  f  <'ron  t  ly  affected  according;  to  tvpe  of  Vihritif-n,  ro 
effect  was  foend  for  a  tracking  task  without  feed''jck  delay;  and  response  tirr.e 
did  not  cha..Le.  ■ 

Results  were  analyzed  for  Consistent  trends  in  vihration  effects  which 
could  he  correlated  with  mechanical  an!  psychological  definitions  of  vibration 
for  evidence  of  a  human  performance  transfer  function  for  vibration.  Psychological 
ana  amplitude  bases  for  this  function  could  not  be  found,  vibration  acceleration 
(g)  effects  were  not  clear,  and  RMS  amplitude  power  was  correlated  with  constancies 
in  performance.  It  was  suggested  that  testing  combinations  of  R>C  and  freq  :ency 
(and  related  factors)  could  lead  to  a  performance  transfer  function  permitting 
transformation  of  human  performance  data  from  snusqidal  to  operational 
vibr.iting  environments. 
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Parks,  D.  L.  1962  DEFINING  HUMAN  REACTION  TO  WHOLE -BODY  VIBRATION 
Hum.  Factors  4:305-314,  Oct.  1962. 


703 

Parin,  V.  1960  GREAT  EVE 
Izvea V 1. ya  r.  3;  17  May  1960 


704 

Parin,  V.V.  I960  ON  THE  EVE  OF  THE  SOLUTION  OF  THE  PROBLEM 
Trud  P.  2;  17  May  1960. 
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Parin,  V.  1960  GET  TO  KNOW;  SPACE  BIOLOGY 
Trud  P.  3;  15  October  1960 
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Par  in“  V .  ^  1961  THANKS  TO  THIS  DAY  LIFE-IS-ITORTH  LIVING 
Vestnik  vozdushnogo  flota  4:  53-55 


.  2 , 08  7 
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•  l  Ulifilj;.-  6  Henry  F.  Koster  1948  PHYSIOLOGICAL 

bUL'ND 

bivision,  Air  Materiel  Comnand ,  United  States  Air  Foret) 

Div.  Memo.  Report  No.  MCREXD-695-71B  Hsy  24,  194R  ASTIA  ATI  28963 


ABSTRACT:  This  report  presents  results  obtained  in  preliminary  experiments 
designed  to  determine  the  physiological  effects  of  intense  sound  on  man  and 
animals 
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Parrack,  H.O.  and  D.H.  Eldredge  1947  CERTAIN  PHYSIOLOGICAL  REACTIONS  TO  INTENSE 
SOUND  FIELDS  Federation  Proc.  7:90 
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Parrack,  H.  0,,  H.  von  Gierke,  H.  Oestcrichei  &  W.  W.  von  Wittern  1950  ABSOR¬ 
PTION  OF  VIBPATORY  ENERGY  BY  HUMAN  BODY  SURFACE. 

Fed.  Proc.  9:99-100.  ASTIA  AD  261  330. 

ABSTR(\CT:  Measurenonts  were  made  of  the  rcsptnise  ot  the  body  surface  to  mechan¬ 
ical  vibrations.  Three  methods  were  used  in  overlapping;  frequency  ranges  so  as 
to  span  a  total  frequency  range  of  20-20,000  cps.  The  results  are  consistent 
and  describe  the  mechanical  impedance  of  the  body  surf. ice  and  the  elastic  pro¬ 
perties  of  the  tissue.  The  impedance  consists  of  a  irictional  resistance  and  a 
reactance.  The  resistance  is  proportional  to  the  square  root  of  the  frequency. 
The  reactance  is  an  elastance  varying  inversely  witn  frequency  up  to  about  50 
cps  where  it  becomes  zero.  Above  this  frequency  the  reactance  is  an  inertance 
that  is  proportional  to  frequency  throughout  the  measured  range.  The  vibratory 
energy  absorbed  at  the  body  surface  and  converted  to  heat  in  the  tissues  nvay  be 
calculated  from  the  impedance.  From  these  results  was  <ievcloped  a  theory  on  the 
mechanical  behavior  of  th*’  vibrating  body  tissue  that  considered  the  tissue  as 
an  clastic  medium  with  viscosity.  For  such  a  model,  and  for  the  frequency  range 
20-20,000  cps,  equivolumina I  shear  waves  with  velocii.es  less  than  sound  are 
predominant.  It  is  onlv  at  still  higher  frequencies  that  compression  waves  play 
an  important  roll.  The  theory  also  explains  the  surface  waves  observed  experi¬ 
mentally 


.2,088 
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Par  rack,  H.  0.  1,956  NOISE,  VIBRATION  AND  PEOPLE 

Noise  Control  2(6); 10-24,  Nov.  1956 

ABSTRACT:  The  physiological  effects  of  acoustic  energy  are  donsidered  in  relation 

to  ir.echanical  damage  to  t-he  body  and  functional  impairment  of  sense  organs.  An 
attempt  is  made  to  evaluate  the  percentage  of  population  who  will  develop  hearing' 
loss  due  to  aging  alone,  those  who  will  develop  hearing  loss  due  to  exposure  to 
noise,  and  those  who  will  develop  it  for  other  reasons.  Persons  who  are  suscep¬ 
tible  to  perthanent  hearing  damage  from  exposure  to  noise  may  be  detected  by  an 
unusually  large  temporary  threshold  shift  for  a  given  noise  exposure.  Less  direct 
effects  of  noise  include  interference  with  communication  and  arousal  of  antagonis¬ 
tic  emotions.  Problems  created  by  noise  fields  found  in  practical  situations 
are  considered  fc,r  the  air  crew,  passengers,  aircraft  maintenance  crew,  other 
ground  support  personnel,  and  people  outside  an  air  base. 
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Parsons,  J.A.,  1956  SPECTROFl’.OTOMETRIC  ANALYSIS  OF'  SOCIL'M,  CALCIUM  AND 

POTASSIUM  IN  BLOOD  SERUM  OF  NORMAL  AND  NOISE  EXPOSED  ANIMALS 
(Masters  Thesis,  Pennsylvania  State  University,  June  1956) 
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Paton,  C.R.,  Z.C.  Pickard  &  V.H.  Hoehn  1940  SEAT  CUSHIONS  AND  THE  RIDE 
PROBLEM 

S.A.E.  Journal  47:  273-283,  July  1940 


'aulson,  E.  C.  1949  TRACTOR  DRIVERS'  CO.MFLAINTS  .. 

Minnesota  Medicine  32(4) : 386-387 ,  April  1949. 

ABSTRACT:  An  enumeration  of  symptoms  suffered  by  a  small  group  (23)  of 
farmers  directly  attributable  to  tractor  driving  is  made.  The  mechanism  of 
production  is  discussed  as  is  their  prevention  and  treatment.  The  most 
important  point  is  recognition  of  the  more  unusual  manifestations  of  this 
condition  so  that  correct  advise  and  treatment  is  instituted 


COMPLAINT  NLTiBER 


Backache  10 
Indigestion  7 
Abdominal  soreness  5 
Sore  stiff  neck  3 
Paia  in  e..tremities  2 
Others  3 
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Pearl  Harhor  Naval  Shipyard,  T.H.  1960  VIBRATION  AND  NOISE  SURVEY 

REPORTS  ISSUED  FOR  1959.  ASTTA  AD-231  263,  8  January  1960 

ABSTRACT:  An  investigation  to  detennine  the  cause  of  excessively  vibrating  fore 
mast  was  conducted  aboard  the  USS  Forster  (DER  334)  on  26  January,  1959.  Vibra¬ 
tion  data  wore  obtained  on  the  f an tal 1  (af ter  towing  pad)  and  at  the  base  of  the 
foremist.  Spot  checks  were  made  in  other  spaces  of  the  ship.  The  natural  perioc 
of  vibration  of  the  foremast  platform  was  experimentally  determined  after  the 
sea-trial.  The  hull  vibration  levels  observed  were  considered  acceptable.  The 
most  vibrations  occurred  at  normal  hull  vibration  criticals.  The  foremast  plat¬ 
form  has  a  natural  period  of  vibration  close  to  the  180  rpm  hull  critical  which 
explains  any  high  vibration  levels.  No  corrective  action  should  be  undertaken 
at  the  present  time  witfi  respect  to  the  shafting  or  propellers.  The  mkst  vibra¬ 
tion  should  be  corrected  by  stiffening  the  mast  to  shift  the  natural  period 
away  from  the  hull  criticals;  preferably  220  cpm  to  260  cpm. 
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Pcarlstcin,  J.  1960  MEASUREMENT  OF  DISPLACEMENT,  VELOCITY,  AND  ACCELERATION: 
BIBLIOGRAPHY  WITH  ABSTRACTS  AND  INDEX.  (Diamond  Ordnance  Fuze  Laboratories, 
Ordnance  Corps,  Washington  25,  D.  C.)  TR-836;  ASTIA  AD-243  420;  22  Aug. 1960 


ABSTRACT:  A  bibliography  is  presented  with  abstracts  and  index  covering  technical 

literature  on  the  measurement  of  displacement,  velocity,  and  acceleration.  The 
references  were  obtained  from  the  peek-a-boo  files  of  the  Office  of  Basic 
Instrumentation  of  the  National  Bureau  of  Standards  and  represent  a  sample  of 
the  literature  published  from  about  1950  to  1958.  (AUTHOR) 
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Pennsylvania  State  U.  1957  BIBLIOGRAPHY  ON  SHOCK  AND  SHOCK  EXCITED  VIBRATIONS 
VOLUME  I  (INTRODUCTION  AND  ABSTRACTS  OF  TECHNICAL  PAPERS) (Pennsy Ivania 
State  U.  Coll,  of  Engineering  and  Architecture,  University  Park)  Sept  1957, 
ASTIA  AD- 200  830 
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Perilhou,  P.  &  H.  Pieron  1942  QUELQUES  CARACTERISTIQUES  DES  SENSATIONS 
VIBRATOIRES  (Some  Characteristics  of  the  Vibratory  Sensations) 

C.R.  Soc.  Biol.  (Paris)  136:  448-449 


-  2,C90  - 
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Perry,  C.  D.  &  H.  R.  Lissner  1961  SHOCK  AND  VIBRATION  HANDBOOK,  Vol.  I 

BASIC  THEORY  AND  MEASUREMENTATION ,  Chapter  17  Strain  Gage  Instrumentation 
McGraw  Hill  Book  Co 
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Piccoli,  P. ,  A.  Rossi  &  0,  Elmino  1962  BEHAVIOR  OF  COAGULATION  FACTORS  IN 
ANIMALS  SUBJECTED  TO  VIBRATIONS. 

Folia  Med  (Napoli)  43:1236-1247,  Dec.  1962  (Italy) 
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Piersol,  A.  G.  1957  THE  EFFECT  OF  PROPELLER  PHASE  SYNCHRONIZATION  ON  DC-7  CABIN 
SOL'ND  &  VIBRATION  LEVELS.  (Douglas  Aircraft  Co.)  DACo  Testing  Division, 

R  pt.  No.  DEV.  2427,  23  July  1957 


721 

Piolett,  L.  I960  LE  VOYAGE  TERRE  LUNE-SERA-T-IL  LTl  JOUR  UN  VOYAGE  D'AGREMENT? 

(THE  EARTH-MOON  TRIP  -  WILL  IT  ONE  DAY  BE  A  PLEASURE  TRIP?) 

L'air .  May  I960,  Pp.  16-18,  in  French 

ABSTRACT:  The  author  presents  the  following  hazards  which  must  be  solved  before 
man  has  a  907,  chance  of  survival  of  a  space  flight:  (1)  the  arcelerariors  of 
launching  and  landing,  (2)  extreme  temperature  variations,  (3)  tl'^e  noise  and 
vibration  of  the  rocket,  (4)  the  state  of  weightlessness,  (5)  ionizing  and 
nonionizing  radiation,  and  (6)  meteoratic  impact. 
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Pisarenko,  G.  S._  1960  OSCILLATIONS  OF  ELASTIC  SYSTEMS  WITH  CONSIDERATION  OF 

ENERGY  scattering  IN  THE  MATERIAL.  Kolehaniy.i  Uprugikh  System  S  I'chetom 
R.issey.aniya  Energii  V  M.iteriale.  pp .  236  (.Aerospace  Technical  Intelligence 
Ctr.,  Wr  igh  t -Pa  1 1  erson  .AF3,  Ohio,  Trans.  No.  MCL-128/1  +  2,  15,  Dec.  1960) 
ASTIA  AD-254  195  ^ 

ABSTRACT:  Theoretical  analyses  of  oscillations  of  elastic  sy'^r.rr,.  with  allowance 

for  dissipation  of  energy  in  material  are  presented.  The  metii  id  uf  calculation 


.  2.091  . 


involves  direct  integration  of  the  differential  equation  of  oscillation  of  a 
system  with  the  non-linear  law  of  internal  dissipation  of  energy.  'Chapters  are 
included  on: 

(1)  vibration  of  a  system  with  one  degree  of  freedom, 

(2)  transverse  vibrations  of  tie  shaft  with  a  constant  cross-section, 

(3)  transversal  vibrations  of  the  rod  of  changing  cross-section, 

(4)  transversal  vibrations  of  turbine  vanes  of  constant  cros? -sect ion  in  the  field 
of  centrifugal  forces, 

(5)  transve  rsal  vibrations  of  a  turbine  vane  in  the  case  of  slow  changing  frequency 
,  of  excitation, 

(6)  transversal  vibrations  of  short  bars  applied  to  design  of  turbine  vanes; 

(7)  transverse  vibration  of  turbine  vanes  of  variable  cross-section 


in  the  field  of  centrifugal  forces, 

(8)  torsional  vibrations  of  shafts, 

(9)  experimental  methods  of  determining  the  dissipation  of 
during  forced  vibrations,  and 

(10)  experimental  methods  of  investigating  the  dissipation 
material  during  free  vibrations 

(ASTIA) 


energy  in  the  material 
of  energy  in  the\^ 
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Plunkett,  R.  1.962  AWAl.V  i  I  >  -  i '  nt  ttKniNATlON  OF  Xh  vAI.  IMPEDANCE. 

■  In;  Shock,  Vibration  and  A^s-  lated  Envi  roritren-  n-  lot  i,\  ''O  ■  30 
(  Office  of  the  Secretai'  f  Defense,  ingt  cu ,  »>  1'  ,  January,  1962) 
ASTIA  AD-273  514,  pp .  H  la 

ABSTRACT:  This  paper  discusses  the  imped*  • .  i  i  -i  v  s-;  .  i  lutss  ,' effect  ive 

mass,  mobility,  and  receptance  of  sim-  '.  u  elements  and  shows  how  they 

may  be  combined  to  find  the  impedance  x\N,ems  of  modeiate  complexity.  It 
also  indicates  methods  for  finding  the  tr-.:-'cdance  of  systems  of  moderate 
•iplpxtty.  It  also  indicates  methods  for  finding  the  Impedance  of  simple 
•r.form,  continuous  systems  and  lists  references  dealing  with  more  complea 
St  r  .crurcs  . 
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Ppgrund,  R.S.  1962  PHYSIOLOGICAL  ASPECTS  OF  THE  SPACEMAN 
In:  Brown,  K.  ,  and  L.D.  Ely,  eds . ,  Space  Logistics  F.nglneerlng 

(New  York:  John  Wiley  and  Sens,  1962)  pp.  55-135 


ABSTRACT:  The  complexity  of  space  logistics  engineering  tor  the  comfort  of 
the  astronaut  in  a  space  vehicle  is  described  cs  a  function  of  mission  duration 


.  2.092  . 


and  of  the  operational  requirements  and  performance  capabilities  expected.  The 
following  physiological  parameters  are  reviewed:  (1)  vehicle-induced  stresses 
(propulsion,  noise,  vibration,  accelerations,  zero  gravity,  re-entry,  emergency 
escape);  (2)  internal  environment  of  the  space  capsule  (sources  of  oxygen  supply 
handling  food,  biological  photosynthesis  systems,  methods  of  carbon  dioxide 
elimination,  water  and  waste  control^  toxicological  considerations,  temperature 
and  humidity  regulation);  (3)  radiation  hazard  shielding  requirements,  low- 
level  chronic  exposure  hazard;  and  (4)  psychological  stress  (isolation,  confine¬ 
ment,  and  sensory  deprivation). 


Pohlman,  R.  1939  ABSORPTION  OF  ULTRASONIC  WAVES  IN  HUMAN  TISSUES  AND  ITS 
DEPENDENCE  UPON  FREQUENCY. 

Physik.  2.  40:159-i61. 

See  also  Biol.  Abstr.  14;8131  (1940) 

Phvs.  Abstr.  42:2169  (1939) 
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Pohlman,  R.  1939  ABSORPTION  OF  ULTRASONIC  WAVES  IN  HUMAN  TISSUES  AND  ITS 
DEPENDENCE  UPON  FREQUENCY  Phys.  Abstr.  42:2169  (1939) 

See  Also:  Biol.  Abstr.  14:8131  (1940) 

Physik.  Z.  40:159-161  (1939) 


Pohlman  R.,  R.  Richter  and  E.  Parrow  1939  DISTRIBUTION  AND  ABSORBTION  OF 
ULTRASONICS  IN  HUMAN  TISSUE  AND  THEIR  THERAPEUTIC  EFFECTS  ON  ISCHIAS 
AND  PLEXUS  NEURALGIA 

(Deutsche  Medizinische  Wochenschrift  65  (1939)  pp .  251-254) 

R.A.E.  Translation  No.  193  ASTIA  AD  266614 
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Pokrovskiy,  G.  1961  MAN  GOES  OUT  INTO  SPACE 


1961(6):  17-18 


ABSTRACT:  Ttie  article  deais  with  the  first  cosmic  flight  of  Major  Yu.  A.  Gagarin 
in  the  spaceship  "Vostok" ,  which  proved  that  man  can  exist  and  function  normally 
in  space.  K.  E-  Tsiolkovsk.i y  was  amongst  the  first  scientists  to  point  out  that 
man  in  a  cosmic  flight  would  experience  two  distinctly  different  states,  i.e. 
overloads  which  would  be  felt  during  the  acceleration  and  deceleration  in  the 
atmosphere  before  iHodir.g,  and  a  state  of  weightlessness  while  the  spaceship  is 
in  orbit.  Insignificant  "g"  loads  would  be  possible  during  change-over  from  one 
orbit  into  anf)ther  or  before  landing,  "g"  loads  have  been  known  to  high-speed 
pilots,  and  momentary  weightlessness  to  aerobatic  pilots.  Checking  of  a  prolonged 
state  of  wei'»,ht  lessness  had  to  be  carried  out  under  conditions  of  a  real  cosmic 
flight.  Three  aspects  of  the  phenomena  were  observed:  1)  weightlessness  reduces 
the  load  on  blood  vessels  and  facilitates  the  heart  functions.  It  lowers  the 
strain  of  the  human  body,  and  could  be  used  as  a  .treatment  for  heart  diseases; 

2)  it  affects  the  intake  of  food,  which  becomes  weightless;  further  investigation 
as  CO  the  food'.s  progress  in  the  digestive  system  was  required;  3)  the  force  of 


gravity  must  play  an  important  part  in  man's  orientation  in  space  as  it  acts  on 
the  bodv  as  a  whole,  and  on  the  vestibular  apparatus,  which  governs  the  sensation 
of  "Top"  and  "Bottom".  After  Major  Yu.  A.  Gagarin’s  iTlght  in  space  it  was 
found  that  the  human  body  withstands  all  unexpected  and  unusual  conditions 
quite  well.  (CARI) 


Polotskii,  I.G.  and  S.S.  Urazovskil  1946  PHYSICOCHEhOCAL  AM)  BIOLOGICAL  EFFECTS 
OF  ULTRASONICS  Vrachebnoc  Delo  26:85-90 


Port,«>uth  Nav.l  Shipyard  1959  '.tST  OP  TECHNl^  REPORTS  ON  VIBRATION 

MEASUREMENTS,  1957  -  1958.  (Portsmouth  Naval  Shipyard,  N.H.) 

ASTIA  AD-  225  969  - 
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Postlethwaite,  F. 

Engineering.  No. 


HUMAN  SUSCEPTIBILITY  TO  VIBRATION. 
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Powell,  A.  and  T.J.B.  Smith  1962  A 
Loa  Angelea,  Calif.)  Rept,  no, 
1-28-60  , 


BIBLIOGRAPHY  ON  AEROSONICS  (California  U, , 
62-4,  Contract  Norn-23362,  Proj ,  NR  062-299 


ABSTRACT:  Thia  bibliography  conaiata  mainly  of  referencea  to  open  literature 
relating  to  thoae  aections  of  acot^tica  which  are  particularly  aasociated  with 
fluid  motion  ard  thermal  action,  (^thor) 
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Radio  Corporation  of  America  1960  STUDY  OF  INSTRUMENTATION  AND  TECHNIQUES  FOR 
MONITORING  VEHICLE  AND  EQUIPMENT  ENVIRONMEt^TS  AT  HIGH  ALTITUDE. 
INSTRUMENTATION  AND  MONITORING  TECHNIQUES. 

(fright  Air  Development  Center,  Wr ight-Patterson  AFB,  Ohio)  WADC  TN  59-307 
June  1960  ASTIA  AD  268  090 


ABSTRACT:  Instrumentation  techniques  are  presented  which  are  available  within 

the  state-of-the-art;  an  instrumentation  system  is  proposed  for  the  monitoring, 
of  high-altitude  environments  encountered  by  typical  vehicles.  The  high 
altitude  environmental  effects  on  typical  vehicles  and  equipment  are , summarized . 
The  present  airborne-instrumentation  state-of-the-art  is  presented  for  measuring 
temperature,  pressure,  strain,  vibration,  acceleration,  radiation,  meteorite 
detection,  and  acoustic  noise.  A  feasible  instrumentation  system  is  discussed 
for  monltpring  the^e  deleterious  environments,  (Author) 
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Radke,  A.  0.  Dec. 
Paper  No.  57-A 


1957  VEHICLE  VIBRATION,  MAN'S  NEW  ENVIRONMENT. 
1-54,  Dec.  1957 


ABSTRACT:  Man, 
the  low-amplitude 
exposed  himself  t 
automotive  air  ag 
by  limiting  the  s 
or  using  his  legs 

The  charioteer  st 
the  number  of  pe 
exposure  was  briej 
-Is  exposed  to  vi 
of  the  requiremen 
minimize  the  effe 
addition,  his  exp< 
day  out .  A  study 


ASME 


n  his  evolution,  has  adapted  himself  to,  or  has  found  compatible 
low-frequency  motion  experienced  in  walking.  Where  he  has 
o  other  sources  of  vibration--  that  is,,  until  the  present 
e  descended  upon  him--  he  has  been  able  to  minimize  their  effect 
peed  at  which  he  traveled  (limiting  the  vibration  intensity) 
as  a  vibration  isolator. 

ood,  the  horseman  stood  in  his  stirrups  or  posted.)  In  any  case, 
cjple  exposed  was  not  significant  and  the  duration  of  their 
f.  In  our  modern  environment  however,  man,  almost  universally, 
h|ration  for  which  he  is  not  physically  prepared  and,  because 
ts  of  the  vehicles,  is  not  permitted  the  use  of  his  legs  to 
ct ,  nor  allowed  to  control  the  intensity  of  the  vibration.  In 
osure  is  no  longer  brief,  but  in  many  cases,  day  long,  day  in, 

4f  such  effects  is  described. 
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Radkc,  A.O.,  1957  VEHICLE  VIBRATION- --MAN’S  NEW  ENVIRONMENT. 

(Bostrom  Research  Laboratories,  Milwaukee,  Wisconsin) 

BRL  Report  No.  124,  December  1957 
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Radke,  A.  0.  1958  VEHICLE  VIBRATION. 

Mech.  Engng.  80(7): 38-41,  July  1958 

ABSTRACT:  This  article  reviews  the  present  data  available  on  man's  tolerance  to 
vibration.  Available  threshold  data  is  presented  in  graphical  form.  General 
evidence  of  the  physiologic  damage  and  cost  of  vibration  as  reported  by  medical 
surveys  is  also  included.  Discussion  revolves  arouhd  the  problem  of  insulation 
from  vibration  with  specific  and  general  recommendations  made  concerning  the 
design  of  equipment  (primarily  suspension  seating)  to  reduce  vibration. 
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Radulov,  S.  1959  Tr^r’  :  CHVENIE  AKD  HYGirNICKY  PROBLEM  (SHAKING  AND 
VIBRATION  AS  A  HYGIENIC  PROBLEM) 

Lekarsky  Obzor,  Vol,  8,  No,  10,  1959,  in  Czech. 
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Randle,  R.  J.,  Jr.  1959  VIBRATIONS  IN  HELICOPTERS:  TRAINING  CONSIDERATIONS. 
(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TN  59-61; 
ASTIA  AD-212  314;  March  1959 
NOTE:  CARI  P&S  30.1 

ABSTRACT:  Helicopter  instructor  pilots  were  interviewed  individually  to  analyze 
in  detail  the  role  that  vibrations  play  in  piloting  helicopters.  Information  was 
g.nthered  which  indicated  that  vibrations  are  utilized  as  cues  in  both  normal 
control  and  the  detection  and  diagnosis  of  system  malfunctions.  Training  consid¬ 
erations  arc  discussed  and  recommendations  made  for  a  relatively  gross  simulation 
of  each  of  the  several  classes  of  vibrations  in  a  proposed  helicopter  instniment 
trainer. 


2,098 


739 

Reich,  H.  Kent  1962  FLIGHT  VIBRATION  SURVEY  OF  F-106A  AIRCRAFT 
(Aeronautical  Systems  Division,  Wright-Patterson  Air  Force  Base,  Ohio) 
ASD-TDR-62-50A  Project  No.  1309,  Task  No.  130906  May  1962 
.  ASTIA  AD  282  207 

ABSTRACT:  An  F-106A  aircraft,  SN  53-466,  was  surveyed  af  Wright-Patterson  Air 
Force  Base,  Ohio  to  determine  the  vibration  environment  existing  throughout  the 
vhelcle  under  all  flight  conditions  expected  in  service.  Approximately  18,890 
data  points  were  obtained  from  25  separate  locations  on  the  vcl  i.le  during  23 
t  si.  '  T.  data  obtai-'^d  In  this  survey  were  evaluated  to  determine  the 

adequacy  of  vibration  test  requirements  for  aircraft  equipment  as  contaiaed  in 
Specification  No.  Mil-E-5272C.  The  data  indicated  that  the  vibration  testing 
requirements  of  the  sp'.;cif icatlon  are  more  than  adequate,  a  finding  substantiated 
by  all  previous  (vibration)  surveys  performed  on  Century  Series  air-raft. 
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Reich,  W.  J.  April  1960  FIXTURE  RESONANCE  EFFECTS  ON  SHOCK  RESPONSE 

(1960  Proceedings  of  the  Institute  of  Environmental  Sciences,  69-80) 
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Reiher,  H.  &  F.J.  Meister  1931  THE  SENSITIVENESS  OF  THE  HUMAN  BODY  TO 
VIBRATIONS.  (Die  Empf indlichke it  Des  Menschen  Gegen  Erschutterung) 

Forschung  ,  Verein  Deutschen  Ingcnieurc  (Berlin)  2  (  1 1 )  ;  38 1 -386',  Nov.  1931. 
Translation:  C.W,  Kearns  (Air  Materiel  Command,  Wright-Patterson  AFB,  Ohio) 
No.  F-TS-616-RE,  Sept.  1946.  ASTIA  ATI  36  971. 

Also  as  (Office  of  Technical  Services,  Washington,  D.C.)  PB  42296,  Aug.  1946 


ABSTRACT:  Investigations  were'  conducted  to  determine  the  effect  of  horizontal 
and  vertical  vibrations  on  the  human  body.  Ten  persons  of  different  occupations 
and  temperaments  ranging  from  20  to  37  years  of  age  were  tested  on  a  platform 
which  was  set  into  sinusoidal  and  horiiontel  vibrations.  The  persons  to  be 
observed  lay  or  stood  so  that  the  vibrations  were  either  along  or  across  their 
body  axis.  These  tests  were  conducted  to  determine  the  sensitivity  and  danger 
to  vibratory  sensation,  and  to  further  the  establishment  of  boundaries  of  inter- 
raediate  sensations.  Results  are  given  diagramatically. 
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Reinharex,  D.  1961  THE  CIRCULATORY  DISORDERS  CAUSED  BY  NOISE.  VASCULAR 
COMPLICATIONS  OF  THE  TRAUMATO -VIBRATORY  SYNDROMEL. 

In  Bull.  Soc.  Set.  Med.  Luxemb.  98:281-286,  June  1961  (France) 
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REM,  Inc.  1959  A  PROPOSAL  FOR  RESEARCH  AND  DEVELOPMENT  IN  THE  COMBINED 

ACCELERATION -VIBR/\TI0N  PROBLEM,  PARTICULARLY  FOR  CREWMAN  PROTECTION  IN 
SPACE  VEHICLE  SEATING  SYSTEMS 

(REM,  inc.,  Portland,  Oregon;  Letter  #311.  23  July  1959. 


Research  &  Development  Board,  Washington,  D.  C.  1953  SHOCK  AND  VIBRATION 
BULLETIN  NO.  19  (Research  and  Development  Board,  Washington,  D.  C.) 
ASTIA  AD-9  513;  19  Feb.  1953 
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Restarski,  J.S.  1945  EFFECT  OF  VIBRATION  UPON  THE  DENTAL  PULP  AND 
PERIOSTEUM  OF  WHITE  RATS.  J.  Dental  Research  24:  57-60 


ABSTRACT:  Exposure  of  white  rats  to  vibrations  of  0.05  inch  at  2600  cpra,  8 
houra  daily  for  28  days  did  not  affect  the  rate  of  growth  of  the  incisor  teeth 
or  the  calcification  of  the  dentin  as  shown  by  the  constant  average  width  and 
number  of  measura’  le  dark  and  light  incremental  rings  of  dentin.  Histologic 
examinat ion  of  dentin  pulp,  alveolar  periosteum  and  alveolar  bone  and  structure* 
of  the  temporomandibular  articulation  failed  to  disclose  any  greater  variation 
incellular  changes  than  occur  normally. 
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Rich,  H.  L.,  &  R.  E.  B.ikcr  1961  SHIPBOARD  SHOCK  ENVIRONMENT 

In  1961  Proecc'dings  of  the  Institute  of  Environmental  Sciences  N.jtional 
Meeting,  April  5,  6,  7,  1961,  Washington,  D.  C.  (Mt .  Prospect,  III.: 
Institute  of  Environnvjntal  Sciences,  P.  0.  Box  191)  pp.  197-201 


CONCLUSION:  Through  the  study  of  shock  environment  and  the  associated  response  of 
mechanical  systems  information  is  available  on  which  to  base  the  design  of  shock 
resistant  equipment.  Application  of  these  data  will  produce  equipment  and  hulls 
balanced  in  terms  of  this  ability  to  withstand  attack.  (AUTHOR) 
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Richard*,  J.E.  1949  SUMMARY  OF  EXISTING  INFORMATION  IN  THE  HUMAN 

REACTION  TO  VIBRATION.  (British  Shipbuilding  Research  Association) 
Report  No.  28,  Jan.  1949.  (B®  .319) 


748  , 

Riddell,  F.R.  &  R.W.  Detra  1959  RETURNING  ALIVE  FROM  SPACE 
(Avco  Mfg.  Corp.,  Avco  Research  Lab,,  Everett,  Mass.) 


ABSTRACT:  Th«»  paoer  di*''’<«*ea  three  problems  of  re-entry:  deceleration,  heat, 
and  terminal  landing  conditions.  (CARi)  hypersonic  glider';  ar.d  pure  drag 
re-entry  vehicles  are  compared.  The  drag  vehicle  has  inherent  advantages  over 
the  hypersonic  glider  which  are  usually  not  generally  observed. 
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Riley,  M,  B.  and  A.  T.  Bernard  ini  1959  ANLMAL  \ND  HUMAN  STUDIES  OF  THE 
EFFECTS  OF  LOW  FREQUENCY  OSCILLATION  COMBINED  WITH  TRANSVERSE  ACCELEFUMION. 
(USAF  Aero  Med  Lab)  WADC  TN  59-97.  Mar.  1959.  ASTIA  Doc.  No.  AD  227  503. 

Summary;  Animal  and  human  endurance  is  reported  to  low  frequency  oscill¬ 
ation  during  backward  acceleration.  No  significan.  suggestion  of  trauma 
was  found  in  animals  subjected  to  a  maximum  oscil lation-g  pattern  of  2.8 
cycles  per  second  through  a  36  degree  arc  in  a  12  g  field.  In  humans, 
there  ware  no  identifiable  end-point  when  they  were  subjected  to  a  max¬ 
imum  oscillation-g  pattern  of  0,7  cycle  per  second  through  a  36  degree 
arc  In  an  8  g  field. 
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Riser.  G.T.,  1961  EXPLORATORY  INVESTIGATION  OF  THE  EFFECTS  OF  LOW 

FREQUENCY  RANDOM  AMPLITUDE  VIBRATION  ON  HUMAN  PERFORMANCE. 

(The  Boeing  Company,  Wichita,  Kans . )  Document  #D3-3328,  March  1,  1961 
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Riopelle,  A.  J,,  M.  Hines,  &  M,  Lawrence  1958  THE  EFFECTS  OF  INTENSE 

VIBRATION.  (Army  Medical  Research  Lab.,  Ft.  Knox,  Kyi)  Rept.  No.  358; 
ASTIA  AD  203  637,  10  Oct.  1958. 


ABSTRACT: 


The  behavioral, 


physiological , 


and  pathological  consequences  of 


-2,101  - 


intense  vibration  (10  cps  at  0.25  and  0.50  in.  peak-to-peak  displacement)  were 
studied.  One  animal  died  after  1  hr.  and  2  survived  8  hrs .  (0.25  in).  Of  the 
group  vibrated  at  a  displacement  of  0.50  in,  one  monkey  died  after  7  hrs.,  one 
died  the  following  day,  and  2  recovered.  Few  behayioral  changes  were  noted. 
Detailed  physiological  and  pathological  changes  were  noted  in  all  animals. 
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Rivers,  T.M. ,  J.E.  Smadel  and  L.A.  Chambers  1937  EFFECT  OF  INTENSE  SONIC  VIBRA 
TIONS  ON  ELEMENTARY  BODIES  OF  VACCINIA  J.  Exptl.  Med'.  65:677-685 


Roberts,  W.  H.  1931  A  TWO-DIMENSIONAL  ANALYSIS  OF  DISCRIMINATION  OF  DIFFERENCES 
IN  THE  FREQUENCY  OF  VIBRATIONS  BY  MEANS  OF  THE  SENSE  Or  TOUCH.  J.  Franklin 
Inst.  213:286-312. 
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Roggeveen,  L.  J.,  &  H.  A.  E.  van  Dishoeck  1956  VESTIBULAR  REACTIONS  AS  A  RESULT 
OF  ACOUSTIC  STIMULATION.  Practica  oto-rhino-laryngologica  (Basel)  18(4): 205- 
213,  July  1956 

ABSTRACT:  Literature  on  vestibular  reactions  caused  by  sound  stimuli  is  reviewed. 

The  description  of  a  similar  case  is  added,  in  which  the  lesion  responsible'  for 
vestibular  symptoms  was  demonstrated  in  the  roentgenogram.  The  lesion  consisted  of 
a  hiatus  in  the  bony  wall  of  the  left  superior  semicircular  canal,  a  localization 
not  described  before.  (AUTHOR) 
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Rom.in,  J.  A.,  R.  Coenmnn,  &  G.  Z iogonrucckcr  1958  EFFECTS  OF  SEVERE  WHOLE 
BODY  VIBRATION  ON  MICE  AND  METHODS  OF  PROTECTION  FROM  VIBRATION  INJURY. 
(Wright  Air  Development  Ctr.,  Wr ight -P.it t erson  AFB,  Ohio)  WADC  TR  58-107- 
.-STIA  AD  151  070  ’ 

See  also  J.  Avi-i .  Mod.  30:118-125,  1959. 

ABSTRACT:  A  pilot  study  was  carried  out  to  investigate  the  mechanism  and  cause 
of  death  as  well  as  other  effects  of  severe  vibration.  Two  hundred  mice  were 
exposed  to  severe  vibration  in  planes  parallel  to  and  perpendicular  to  the 
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longitudinal  body  axis.  Sinusoidal  vibration  of  varying  frequency  and  amplitude 
was  used  and  death  was  selected  as  the  physiological  end  point.  Wlien  injuries 
were  sustained,  they  consisted  of  G.  I.  tract  bleeding,  lung  damage  and  various 
sites  of  minor  hemorrhage.  Data  showing  the  relationship  between  frequency  and 
duration  of  exposure  required  to  kill  are  given  for  a  constant  acceleration  and 
they  point  to  a  "maximum  effect  frequency"  of  25  cps  for  transverse  vibration 
and  18  cps  for  longitudinal  vibration.  Stroboscopic  analysis  at  these  frequencies 
suggests  the' existence  of  a  resonant  system  made  up  of  abdominal  contents, 
abdominal  wall,  lungs  and  diaphragm.  Tissue  'damage  appears  to  have  been  caused 
by  distortion  and  re  1  at i ve,  d isp 1 acemen t  of  tissues  or  organs.  Pure  pressure 
effects  were  not  observed.  Means  of  protection  against  injuries  resulting  from 
whole  body  vibration  were  invest igi,ted  and  preliminary  protection  studies 
were  done  on  humans.  The  principles  of  protection  against  severe  whole  body 
vibration  are  discussed  wo’l  as  the  relationship  between  vibration 
protection  and  protection  from  impact.  (AUTHOR) 
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Roman,  J.,  I.R.  Coermann,  &G.  Ziengenruecker  1958  VIBRATION,  BUFFETIMG 
AND  IMPACT  RESEARCH.  (Paper,  First  Post -sate  1 1 ite  Meeting  of  the  Aero- 
Medical  Association,  Stat ler ' Hote I ,  Washington,  D.C.  March  24-26,  1958) 


ABSTRACT:  A  "vertical  accelerator"  which  simulates  the  dynamic  loads  exp>.cted 
of  future  aircraft  was  developed  in  order  to  study  the  effectiveness  of  devices 
for  protection  against  vibration,  buffeting,  and  impact.  Experimentation  re¬ 
vealed  several  mechanisms  productive  of  injury  in  severe  vibration  of  buffeting, 
and  indicated  that  vibration  and  impact  protection  are  intimately  related  and 
possible  by  simple  means.  It  was  shown  that  by  simplification  of  mathen.tical 
models  of  organ  systems,  present  knowledge  of  vibration  physics  may  be  directly 
applied  to  the  development  of  protective  equipment. 

(j.  Aviation  Med. .  29(3) :248,  March  1958) 
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Rom.ini,  J.  D.,  &  P.  Bugard  1956  A  FURTHER  STUDY  OF  THE  INFLUENCE  OF  SOUNDS  ON 
THE  ENDOCRINE  SYSTEM.  J.  Acou.st  .  Soc  .  Amcr.  28(4);  773-  ,  July  1956 

ABSTRACT:  Two-thirds  of  guinea  pigs  subjected  to  sounds  of  100  to  125  db .  died 
after  12  to  18  hours  of  exposure.  Examination  showed  congestion  of  the  pituitary 
£1.^nds,  with  degr.inu  1  at  ion  of  the  acidophil  cells;  inhibition  of  the  thyroid  and  in 
ability  to  react  to  overstimulation;  and  a  decrease  of  lipoids  in  the  adrenals. 

From  those  data  and  from  previous  observation  the  following  is  demonstrated;  (1) 
Ultrasonics  of  22.5  kc .  at  160  to  165  db .  for  1  to  4  minutes  induce  a  desf-uction 
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of  the  medullar  adrenal  area,  with  the  cortical  area  intact;  de.>t^’  urs  in 
several  minutes,  with  an  increase  in  body  temperature.  (2)  sounds  of  100  to  125 
db .  for  15  to  25  minutes  induce  an  alarm  reaction  at  the  stage  of  exhaustion; 
death  occurs  in  12  to  48  hours.  (3)  Sounds  of  1  to  4  kc .  at  130  to  140  db .  for  1 
to  4  hours  induce  a  we  1 1 -compensated  alarm  reaction  in  the  dog  and  rabbit;  after 
200  hours  adaptation  occurs,  with  recuperation  of  the  normal  functions  of  tire 
endocrine  system. 
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Rpmba,  J.  J.  &  P.  Martin  1961  THE  PROPAGATION  OF  AIR  SHOCK  WAVljlS  ON  A 

BIOPHYSICAL  MODEL. 

(USA  Ordnance  Human  Engineering  Labs.,  Aberdeen  Proving  Ground,  Md . ) 

DA  Proj.  5B9520001,  Tech.  Memo.  17  61,  Sept.  1961. 

ABSTRACT:  Shock  wave  characteristics  were  studied  in  the  field  about  and 

within  the-  rhesus  monkey  body  form.'  Measurements  were  obtained  in  free  air, 
top  of  animal's  head,  the  mid-brain  and  the  lower  thorax  with  distance  and 
position  of  the  explosive  varied  in  relation  to  the  animal's  body.  The 
study  of  shcok  wave  transmission  from  one  body  level  to  another  was  accomplish 
ed  and  the  problem  of  shock  wave  energy  distribution  in  the  field  of  the 
organism  was  emphasized.  The  effects  of  medium  through  which  shoex  wave 
transmission  occurred  and  of  body  tissue  on  the  shock  wave  characteristics 
were  observed.  (Tufts) 
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Rosenbaum,  R.  1951  PRIN'CIPLES  OF  VIBRATION  MEASURI’.'G  EQUIPMENT 

(WITH  EMPHASIS  ON  THE  USE  OF  EQUIPMENT'  NOW  AVAILABLE  IN  THE  CAA 
Wi\SHINGTON  OFFICE-W-301 )  (CAA,  Airframe  &  E'.uipment  Engr.  Br  .  ; 

Prepared  for  CAA  In-service  Vibration  Measurement  Course,  14-13  May, 1951) 


ABSTRjXCT:  The  purpose  of  this  report  is  to  acquaint  those  persons  who  may 
I'lve  occasion  t  use  vibration  measuring  equipment  with  the  basic  principles 
and  ,1 imitat ions  of  the  vibration  equipment  in  general  use  in  the  aircraft 
industry.  This  report  is  also  intended  to  be  used  to  present  background 
material  for  a  course  in  instrumentation  to  be  conducted  f-or  the  benefit 
of  the  dynamics  specialists  in  the  CAA  Regional  Offices.  The  course  will 
cover  the  basic  principles  associated  with  the  proper  selection,  installation 
and  calibration  of  vibration  measuring  equipment,  with  special  emphasis  on 
the  application  of  the  principles  to  the  use  of  the  specific  equipment 
available  at  the  present  time  in  the  Washington  Office  of  the  CAA. 
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Rosenblith,  W.  A.,  &  K.  N.  Stevens  1953  HANDBOOK  OF  ACOUSTIC  NOISE  CONTROL, 
VOL.  II,  NOISE  AND  MAN.  (Wright  Air  Development  Ctr.,  Wright-Patterson  AFB, 
Ohio)  WADC  TR  52-204,  June  1953 
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Roscnfol.  ova,  A.  1959  PRISPEVEK  K  PATOFYSIOLOGII  VIBRACNI  NE^DCI  (CONTRIBUTION 
TO  THE  PATHOPHYSIOLOGY  OF  VIBRATION  DISEASE) 

(Cislpslovcnska  FysioUSie,  Vol.  8,  No.  6,  1959,  in  Czech.)  Trans.:  Czechoslovak 
Physiology .  Praha,  CSAV  - 
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Rosenfeldova,  A,  1962  CONTRIBUTION  TO  PATHOPHYSIOLOGY  OF  VIBRATION.^L  DISEASES 
(OCUPATIONAL  DISEASES ) (Fore ign  Technology  Command,  Wright-Patterson  AFB  Ohioj 
FTD-TT  62-538,  20  April  1962,  ASTIA  AD280939 


ABSTRACT;  Applying  the  pie thysnjorgraphic  method  for  hard  and  distal  half  of 
fore-arm  we  studied  the  primary  and  tertiary  variations  on  i.3  plate  straighteners 
sufiering  from  vibrational  disease  and  14  normal  healthy  persons.  The  plate 
straightener  is  more  exposed  to  vibration  and  that  is  why  his  left  hand  becomes 
afflicted  first  of  all.  Plethysmogram  changes  in  the  loft  and  right  hands  cf 
afflicted  persons  are  given  in  dependence  upon  the  working  anamnestic  data  and 
upon  subjective  complaints  and  then  compated  with  the  pie thvsmograms  of  healthy 
persons. 


763 


Rosmanith,  J.  196C  FUNCTIONAL  MECHANICAL  CtiANGES  IN  TiiE  MOTOR  AND  STATIC 
APPARATUS  IN  RELATION  TO  WORK  AND  OCCUPATIONS.  Pracov  Lek  12:93-8. 

March  1960 


764 


Roth,  E.  M.  1955  MEDICAL  ASPECTS  OF  TRAVEL  IN  OUTER  SPACE, 
Harvard  Med.  Alumni  Bui  \_^  20(4):  10-13,  July  1955 
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Rozenblyum,  D.  Ye.  1955  OB  OSNOVNYKH  VOPROSAKH  V  FIZIOLOGII  USKORENIY 
(Fundamental  Problems  in  Physiology  of  Accelerations) 
Voyenno-mcditsinskiv  zhurnal  (Moscow)  7:  89-95 

See  also:  AF  Technical  Intelligence  Trans.,  AFOIN  Repn.  AF  747345. 


Ruff,  S.  1935  DIE  BEGRENZUNG  DFR  FLIEGERISCHEN  LEISTUNG  DURCH  DEN  MENSCHLICHEN 
ORGANISMUS  (T^he  Limitation  of  the  Flying  Performance  Because  of  the 
Human  Organism) 

Luftvehr.  (Berlin)  2:  297-300 
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Ruff,  S.  1937'  DJE  LUFTKRANKHEIT  (Airsickness) 

Luf tfahr tmediz inische  Abhandlungen  (Leipzig)  1:  277-285 


Rust,  H.H.  and  U.  Pommerening .  1954  EIGENFREQUENZANREGUGNLUFTGEFULLTER 

KORPERllOHLEN .  (  Excitation  of  inherent  frequency  resonance  in  air*filled 

body  cavities.)  Arch .  Phys .  Therap  .  6:442-448 
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Ryumin,  V.P.  1959  THE  EFFECT  OF  VIBRATION  ON  SECRETORY  ACTIVITY  OF  THE 
DOGS  STOMACH.  (Viliyanii  vabratsii  na  sekretsiyu  zheludka  sobaki.) 

Trudy  Perm.  Med.  Inst. 

ABSTRACT:  The  investigations  wore  carried  out  by  means  of  Morodovtsev* s 

method  on  2  dogs,  and  on  a  third  with  a  pavolo  pouch.  It  was  found  that 
application  of  vibrations  (electromagnetic  vibrator  producing  100  cps ,  0.15 
mn  amplitude)  locally  to  the  gastric  area  stimulate  gastric  secretion  and 
results  in  an  increased  acidity  of  the  juice  produced.  The  effect  is  less 
marked  when  the  stomach  is  empty  and  stronger  when  digestion  is  actually  taking 
p 1  ace . 


VIBRATION 


Sadoff,  M. ,  N.M.  McFadden,  &  D.R.  Helnle  1961  A  STUDY  OF  LONGITUDINAL 

CONTROL  PROBLE21S  AT  LOW  AND  NEGATIVE  DAMPING  AND  STABILITY  WITH  EMPHASIS 
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ABSTRACT:  An  investigation  was  conducted  in  several  types  of  simulators, 
including  the  Johnsville  centrifuge,  and  in  flight  to  assess  the  effects  of 
incomplete  or  spurious  motion  cues  on  pilot  opinion  and  task  performance  over 
a  vide  range  of  longitudinal  short-period  dynamics.  Most  of  the  tests  were 
conducted  with  a  conventional  center  stick;  however,  a  brief  evaluation  in 
the  centrifuge  of  a  pencil  type  side-arm  controller  was  also  made. 
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Schaefer,  V.  H.,  &  R.  G.  Ulmer  1959  A  REPRESENTATIVE  BIBLIOGRAPHY  OF  RESEARCH 
IN  LOW-FREQUENCY  MECHANICAL  VIBRATION.  (Army  Medical  Research  Lab.,  Fort 
Knox,  Ky.)  AMRL  Pro j .  No.  6-95-20-001-05;  Rept .  No.  405;  ASTIA  AD-228  941; 
12  Nov.  1959 


ABSTRACT:  Object  -  It  was  desired  to  provide  a  collection  of  basic  and  represen¬ 
tative  publications  in  the  field  of  low-frequency  mechanical  vibration. 

Results-  Following  a  survey  of  research  in  the  area,  and  extensive  biblio¬ 
graphy  has  been  assembled. 
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Schaefer,  V.H.,  H.J.  Link,  J.  U.  Farrar,  and  D  Wiens;  and  D.H.  lost  1959 
LETHALITY  IN  RATS  AS  A  FUNCTION  OF  FREQUENCY  IN  CONSTANT-DISPLACEMENT 
VIBRATION,  USAMRL  Report  No.  390 

ABSTRACT:  Restrained  rats  died  significantly  more  quickly  as  frequency 
increased.  Variability  in  lethal  time  decreased  as  frequency  increased.  Heart 
and  lung  hemorrhages  were  frequently  observed;  pulmonary  atelectasis,  emphysema 
and  edema  and  gastrointestinal  hemorrhages  were  found  occasionally.  There  was 
some  evidence  of  ajge  and  sex  differences  in  susceptibility  to  vibration. 
Castration  increased  the  survival  time  in  male  rats.  Range  10-45  cps  at  0.25 
In.  FesMles' tend  to  be  tsore  resistant  than  males. 
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Schaefer,  V.  H.,  R.  G.  Ulmer,  &  H.  J.  Link  1959  SOME  BEHAVIORAL  AND  PHYSIO¬ 
LOGIC^  STUDIES  IN  VIBRATION.  (Army  Medical  Research  Laboratory,  Fort  Knox, 
Ky.)  ProJ.  No.  6-95-20-001;  Rept .  No.  389;  ASTIA  AD-218  075;  June  12,  195? 


ABSTRACT:  Data  were  obtained  on  behavioral  and  physiological  effects  of  whole- 
body  vibration.  Vibrated  rats  ate  less,  weighed  less,  required  more  food  to 
maintain  a  given  weight  level,  were  less  active,  and  ran  more  slowly  in  several 
situations  to  food  rewards  than  non-vibrated  controls.  Testicular  atrophy  and 
myocardial  hemorrhages  were  observed  in  some  of  the  vibrated  animals.  The 
majority  of  the  results  support  an  Interpretation  of  vibration  as  producing  a 
marked  but  transitory  general  organismic  debility.  Other  highly  important  effects,, 
however,  seem  permanent  and  irreversible.  (AUTHOR) 
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Schaefer,  V.H.,  H.J.  Link,  J.U.  Farrar,  D.  Wiens  and  J.M.  Dinsmore  1959 
LETHALITY  IN  RATS  AS  A  FUNCTION  OF  FREQUENCY  IN  CONSTANT  -  DISPLACEMENT 
VIBRATION  (U.S.  Army  Medical  Research  Labs.,  Ft.  Knox,  Kentucky)  Report  No. 
390,  20  June,  1959 


ABSTRACT:  It  was  the  purpose  of  this  research  to  study  the  relationship  between 
frequency  of  constant-displacement  whole-body  vibration  and  lethal  exposure 
time.  It  was  also  desired  to  investigate  pathological  effects  of  vibration. 


3chafer,  H.  C.  1963  VIBRATION  STUDIES  FOR  JET  FIGHTER  AND  ATTACK 
BOMBER  AIRCRAFT  INSTRUMENTATION 

(U.  S.  Naval  Ordnance  Test  Station,  China  Lake,  Calif.) 

NOTS  TP  3026  February  1963  ASTIA  AD297  924 

ABSTRACT:  Data  on  the  total  vibration  environment  of  the  instrumentation  of 
four  Air  Force  century-series  fighters  and  two  Navy  carrier-ty,>e  Jet  fighter 
or  light  attack  bomber  aircraft  are  reviewed:  These  data  are  combined  to 
represent  a  composite  aircraft  for  the  study  of  the  vibration  environment 
of  instrument  sensors  and  indicators  for  aircraft  in  these  categories.  The 
location  zones  of  the  instrument  modules  in  the  aircraft  are  taken  into 
account,  and  vibration  levels  with  respect  to  particular  zones  are  discussed. 
The  study  indicates  the  need  for  additional  data  to  be  used  in  establishing 
typical  vibration  levels  for  aircraft  instrumentation. 
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Schmidt,  I.  1938  BIBLIOGRAPHIE  DER  LUFTFAHRTMEDIZIN.  (Bibliography  of 
Aviation  Midicino) 

(Berlin:  J.  Springer,  1938) 

niiSTR(\CT:  The  firbt  volume  of  an  important  bibliography,  covering  th.  literature 
in  aviation  medicine  and  high-altitude  research  up  to  the  end  of  the  ye.ir  1936. 
Constitutes  a  survey  of  world'  literature  on  the  subjects  of  psychophysiology  of 
the  flier,  altitude  research,  acceleration  research  (including  centrifugal  forces, 
parachute  jumping,  and  air  sickness),  accidents,  effects  of  sound,  fatigue, 
flying  sickness,  flying  fitness  and  aviation  hygiene. 
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Schmidt,  I.  1993  BIBLKX'.R/M’IIIF.  DER  LUFTFAHimniDlZ  IE .  ZWillTF.  FOLCE.  LliiE 

ZUS/VUlE.XSTEEUiNC  VON  AKIlElTEN  UBER  LUFTF'AllRTMEDlZ  IN  UND  GRr.:;ZCEEIETE,  1937 
BIS  F.:>:;)E  1990;  (Bibliography  of  Aviation  Medicine,  I’.irt  Two). 

Lull,  i'  ilirlived  i  ;■  i  n  Vol  .  8 .  No,  1,  March  19A3. 

ABSTR<\CT:  The  second  volume  of  an  important  bibliography,  covering  the  liter¬ 

ature  in  avi.ition  medicine  .a-  '  high-altitude  research  through  the  years  1937  to 
the  end  of  1990.  Constitu  a  survey  of  world  literature  on  the  subjects  of 
psychophysiology  of  the  f.^er,  altitude  research,  acceleration  research  (includ¬ 
ing  centrifugal  forces,  parachute  jumping,  and  air  sickness),  accidents,  effects 
of  sound,  fatigue,  flying  sickness,  flying  fitness  and  aviation  hygiene. 
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Schmidt,  I.  1948  BIBLIOGRAPHY  OF  AVIATION  MEDICINE.  VOLUME  III.  (Incor.ple ce) 
(School  of  Aviation  Medicine,  Randolph  Air  Force  Base,  Texas) 

ABSTRACT:  A  compilation  of  reports  pertaining  to  Aviation  Medicine  and  its 
borderline  fields,  covering  the  years  1941  through  1945,  and  including  supple¬ 
mentary  references  for  the  year  1940. 

Alter  the, present  material  had  been  supplemented  above  all  by  Anglo-American 
literature,  it  was  supposed  to  be  published  as  the  third  volume  of  the  "Biblio¬ 
graphic  der  Luf tfahrtmediz in".  But  the  war  prevented  its  completion.  As  Wc 
believe  that  these  references  will  be  of  interest  to  many  an  aeromcdical  scientist, 
they  will  be  disseminated  for  public  use.  The  references  concern  first  of  all 
German  publications,  but  include  also  those  foreign  papers  which  have  been 
accessible.  Anglo-American  references  have  been  omitted,  since  they  are  all 
listed  in  the  "Bibliography  of  Aviation  Medicine"  by  E.  C.  Hoff  and  J.  F.  Fulton, 
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Schmitt,  P.O.,  Olson,  A.R,  and  C.H.  Johnson  1928  EFFECTS  OF  HIGH  FREQUENCY 
SOUND  WAVES  ON  PROTOPLASM  Proc.  Soc.  Exptl.  Biol.  Med.  25:718-720 
See  Also:  Biol.  Abstr.  6:24732  (1932) 
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Schmitt,  F.  0.,  &  B.  Uhlemeyer 
ULTRASONIC  RADIATION. 


1930  THE  MECHANISM  OF  THE  LETHAL  EFFECTS 
Proc.  Soc.  Expl .  Biol.  &  Med.  2 7 : 626-628 
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Schmitt,  F.O.,  A.R.  Olson,  and  C.H,  Johnson  1932  EFFECTS  OF  HIGH  FREQUENCY 
SOUND  WAVES  ON  PROTOPLASM  Biol.  Abstr.  6:24732 
See  Alff-n:  Proc.  Soc.  Exptl.  Biol.  Med.  25:718-720 
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Schmitz,  M.A.  1957  THE  PSYCHOLOGICAL  ASPECTS  OF  FARM  WORK  EFFICIENCY 
Boxtrom  Research  Laboratories  Report  No.  125 

Also:  Paper,  American  Society  o  f  Ag  ricultural  Engineers,  Chicago,  Illinois, 

December  16,  1957.  AS AE  paper  no.  57-621 


ABSTRACT:  The  author  briefly  summarizes  much  of  what  is  known  to  date  that 
could  be  applied  to  the  farm  tractor-farmer  system  and  then  covers  rather 
thoroughly  one  of  these  variables  that  is  now  being  studied  in  his  laboratoiy. 
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The  variable  concentrated  on  in  this  paper  is  that  of  vibration.  Past  research 
over  a  wide  range  of  fre<luencies  and  intensities  of  vibration  have  shown  that 
man's  physiological  and  psychomotor  performance  is  generally  affected  by  vibra^ 
tion.  The  present  research  is  concentrated  in  the  range  of  frequencies  from 
one  to  seven  cycles  per  second  with  amplitudes  ranging  from  3/16  inch  to 
1*1/8  inch.  This  range  has  been  chosen  on  the  basis  of  distributions  reported 
by  Simons  and  Radke  as  being  typical  of  vibrations  measured  on  rubber  tired 
tractors  and  trucks.  When  man  sits  on  a  vibrating  source  he  automatically 
deprives  himself' of  a  natural  vibration  isolator  -  his  legs  and  feet,  which 
isolate  him  very  well  from  shock  and  from  vibration  frequencies  over  1-^  cps. 
Tests  on  the  vibration  in  farm  equipment  seats  show  the  following,  trends: 

(1)  visual  acuity  may  be  impaired  up  to  20X;  (2)  ability  to  perceive  depth  may 
be  affected;  (3)  the  ability  to  balance  oneself  may  be  impaired;  (4)  ability 
to  track  and  keen  constant  foot  pressure  on  a  foot  pedal  shows  greater  error; 

(5)  reaction  t4me  may  be  increased. 
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Schmitz,  M.A.  1958-1959  EFFECT  OF  LOW  FREQUENCY  HIGH  AMPLITUDE  WHOLE 
BODY  VIBRATION  ON  HUMAN  PERFORMANCE.  (Bostrom  Research  Laboratories, 
Milwaukee,  Wisconsin)  Progress  Report  No.  2,  Contract  no.  DA-49-007-MD-797 

ABSTRACT:  The  problems  under  investigation  were:  Do  relatively  low  frequency 
and  high  amplitude  vertical  vibration  (of  the  type  found  in  work  vehicles) 
affect  human  psychorootor  performance?;  What  types  of  performance  are  affected?; 
How  are  these  responses  affected  by  exposure  time? 

Eighteen  human  subjects  were  exposed  to  yibrat ions, (while  seated  on  a 
wooden  chair  on  a  mechanical  shake  table)  of  2.5  and  3.5  cps  frequency  at  2 
displacements  (4  conditions  total)  for  90  minute  periods.  Their  performance 
was  compared  to  a  no-vibration  condition  on  the  following  tests;  Hand  Tremor; 
Visual  Acuity;  Compensatory  Tracking;  Foot  Pressure  Constancy;  Foot  Reaction 
Time;  and  Body  Equilibrium.  Results  show  a  significant  decrement  in  performance 
for  visual  acuity,  compensatory  tracking,  and  foot  pressure  constancy.  No 
significant  changes  were  observed  for  hand  tremor,  foot  reaction  time  or  body 
equilibrium  test  measures. 

The  performance  decrements  appear  to  be  a  direct  function  of  the  vibration 
stimulus.  No  reliable  change  in  performance  for  any  of  the  measures  was  observeid 
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Schmi  tz ,  M.A .  ,  and  A .  K ,  S imbns  1959  MAN  'S  RESPONSE TX5  LOW  KEQUENCY  VIBRATION 
(Amer.  Soc.  of  Mech.  Engineers  (ASME),  Bostrom  Research  Labs,  Milwaukee, 
Wisconsin)  November  1959.,  Report  No.  59-A-200. 
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Schndtr,  M.A.  1959  THE  EFFECT  OF  LOW  FREgUKNCY,  HIGH  AMPLITUDE  VIBRATION  ON 

HUNAN  PERFORMANCE  (Bostroa  Research  Laboratories,  Dept. 'of  Amy,  Washington 
25,  D.C.,  Office  of  the  Surgeon  Gen.)  Progress  Report  No.  21,  January  1960, 
AD  218  201. 
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Schatta,  M.A.  and  A.K.  Simons  1959  MAN'S  RESPONSE  TO  LOW-FREQUENCY  VIBRATION 
(Bostrom  Res.  Lab.  Milwaukee,  Wise.)  ASME  Publication,  Paper  No.  59-A-200, 
Nov.  1959. 
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Schmitz,  M.A.,  A.K.  Simons,  &  C.A.  Boettcher  1960  THE  EFFECT  OF  LOW  FREQUENCY, 
HIGH  AMPLITUDE  WHOLE  BODY  VERTICAL  VIBRATION  ON  HUMAN  PERFORMANCE. 

(Bostrom  Research  Labs.,  Milwaukee,  Wis.)  Rept .  No.  130;  Contract  DA  49- 
007-rod-797;  Jan  31,  1961.  ASTIA  AD  241  792. 

ABSTRACT:  The  problem  Investigated  was  essentially  one  of  determining  whether 
certain  performances  of  humans  would  be  affected  by  low  frequency,  high  ampli¬ 
tude,  vertical  vibration;  and  if  so,  to  what  degree;  and  whether  exposure  time 
plays  a  significant  role.  This  type  of  vibration  is  found  in  roost  ground 
vehicles.  General  conclusions  based  upon  three  studies  are  that  whole  body, 
low  frequency,  large  amplitude,  vertical  vibration  appears  to;  (1)  increase 
error  for  compensatory  tracking  tasks  during  vibration  as  compared  to  control 
trials;  (2)  increase  error  for  a  constant  foot  pressure  task  as  a  function  of 
frequency  and  intensity  of  vibration;  (3)  increase  reaction  time  only  after 
vibration  ceases  and  is  negatively  correlated  with  input  intensity;  and  (4) 
impair  visual  acuity  as  compared  to  control  trials.  Exploratory  physiological 
studies  with  three  dogs  and  one  human  are  described.  (Author) 
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Schmitz,  M.A.  1959  THE  EFFECT  OF  LOW  FREQUENCY,  HIGH  AMPLITUDE  WHOLE  BODY 
VERTICAL  VIBRATION  ON  HUMAN  PERFORMANCE  (Bostrjm  Research  Laboratories, 

—  Milwaukee,  Wise.)  Rept.  no.  128,  Sept.  24,  1959.  ASTIA  AD  218  201 
NOTE:  CARI  P6B  30.1 

ABSTRACT:  Eighteen  human  subjects  were  exposed  to  vibrations  of  2.5  and  3.5 

cps.  frequency  at  2  displacements  for  90  minute  periods.  Pre  and  post  control 
nmaaures  were  also  taken  before  and  after  each  test  session.  Thivir  performance 
was  compared  to  a  no-vibration  condition  on  the  following  tests:  (1)  Hand 
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Tremor;  (2)  Visual  Acuity;  (3)  Compensatory  Tracking;  (4)  Foot  Pressure  Constance 
(5)  Foot  Reaction  Time  and  (6)  Body  Equilibrium,  Results  show  a  significant 
decrement  in  performance  for  visual  acuity,  compensatory  tracking,  and  foot 
pressure  constancy.  No  significant  changes  were  observed  for  hand  tremor,  foot 
reaction  time  or  body  equilibrium  test  measures.  The  performance  decrements 
appear  to  be  a  direct  function  of  the  vibration  stimulus.  ,  No  reliable  change 
in  performance  for  any  of  the  measures  was  observed  for  lei^gth  of  time  exposed. 
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Schmitz,  M.A.  and  C.A.  Boettcher.  1960  SOME  PHYSIOLOGICAL  EFFECTS  OF  MW 
FREQUENCY,  HIGH  AMPLITUDE  VIBRATION.  ASME  Paper  No.  60-Prod.  17 
(Bostrom  Research  Labs,  Milwaukee,  Wis.)  May  1960. 

ABSTRACT:  Man's  need  to  move  from  place  to  place  has  led  him  to  make  use 
of  various  modes  of  transportation  which  have  one  factor  in  comnon,  viz.,  whole 
body  vibration  in  the  range  of  1-8  cps .  This  environmental  variable  has 
produced  a  need  for  research  to  determine  its  physiological  effects  on  man. 

The  present  investigation  was  conducted  in  compliance  with,  this  need. 

One  human  subject  and  3  dogs  were  exposed  to  frequencies  in  the  1-8  cps  range 
and  the  following  physiological  measures  taken  on  the  three  dogs:  a)  blood 
pressure  in  the  right  atrium  of  the  heart;  b)  blood  pressure  in  the  right 
ventricle  of  the  heart;  c)  blood  pressure  in  the  left  ventricle  of  the  heart; 
d)  blood  pressure  in  the  aorta  at  heart  level;  e)  heart  rate,  and  f)  cardiac 
output . 

Blood  pressure  and  heart  rate  were  measures  taken  on  the  human  subject.  The 
results  of  the  exploratory  physiological  studies  in  general  showed  evidence 
of  the  following  changes;  1)  an  increase  in  systolic  and  a  decrease  in 
diastolic  pressure  in  the  aorta,  and  right  atrium  in  anesthetized  dogs.  2)  an 
increase  in  systolic  pressure  in  man,  hut  no  appreciable  change  in  diastolic 
pressure.  3)  an  increase  in  cardiac  output.  4)  large  variations  in  pulse 
pressure.  And  5)  no  appreciable  change  in  heart  rate.  All  changes  appeared  to 
be  a  function  of  frequency  of  vibration  as  well  as  intensity  of  vibration. 
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Schmitz,  M.  A.,  A.  K.  Simons,  &  C.  A.  Boettcher  1960  THE  EFFECT  OF  LOW 

FRiiQUENCY,  HIGH  AMPLITUDE  WHOLE  BODY  VERTICAL  VIBRATION  ON  HUMAN  PERFORMANCE. 
(Bostrom  Research  Labs.,  Milwaukee,  Wise.)  Final  Rept .  1  Apr.  1957  -  31  Jan. 
1960;  Rept.  No.  130;  Contract  DA  49 -007 -rod- 79 7;  ASTIA  AD-241  792 

ABSTRACT:  The  problem  investigated  was  essentially  one  of  determining  whether 
certain  performances  of  humans  would  be  affected  by  low  frequency,  high  amplitude, 
vertical  vibration;  and  if  so,  to  what  degree;  and  whether  exposure  time  plays 
a  significant  role.  This  type  of  vibration  is  found  in  most  ground  vehicles. 
General  conclusions  based  upon  three  studies  are  that  whole  body,  low  frequency, 
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large  amplitude,  vertical  vibration  appears  to:  (1)  Increase  error  for  compensa¬ 
tory  tracking  tasks  during  vibration  as  compared  to  control  trials;  (2)  Increase 
error  for  a  constant  foot  pressure  task  as  a  function  of  frequency  and  Intensity 
of  vibration;  (3)  Increase  reaction  time  only  after  vibration  ceases  and  Is 
negatively  correlated  with  Input  Intensity;  and  (4)  Impair  visual  acuity  as 
compared  to  control  trials.,  Exploratory  physiological  studies  with  three  dogs 
and  one  human  are  described.  (AUTHOR) 
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Schneider,  0.  1955  THE  FOURTH  CONGRESS  OF  THE  FRENCH  LANGUAGE  SECTION  OF  THE 

INTERNATIONAL  AERO-MEDICAL  ASSOCIATION 

Office  of  Naval  Research,  London.  Technical  Rept.  No.  ONRL-111-55,  Oct.  27,  1955 
ASTIA  AD  82  711 

ABSTRACT:  The  Fourth  Congress  of  the  French  Language  Section  of  the  Association 
met  in  Paris  27-30.  September  1955.  The  morning ' programs  were  devoted  to 
discussions  of  special  topics.  Including  noise  and  vibration  effects,  aeronautics 
aspects  of  gastro-duodenal  ulcer  and  pulmonary  tuberculosis,  and  tropical  dis¬ 
eases  of  Importance  In  aviation.  Afternoon  sessions  were  devoted  to  a  wide 
variety  of  aero-medlcal  subjects.  At  the  close  of  the  Congress,  the  French 
Language  Section  voted  to  reconstitute  Itself  as  the  European  Section,  with  the 
aim  of  Increasing  the  scope  of  Its  activities.  The  1956  Congress  will  meet  in 
the  Netherlands  at  a  place  as  yet  undecided,  and  the  1957  Congress  Is  scheduled 
for  one  of  the  Scandinavian  countries. 
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Schmitz,  M.A. ,  A.K.  Simons,  and  C.A.  Boettcher  1961  THE  EFFECT  OF  LOW 

FREQUENCY,  HIGH  AMPLITUDE  WHOLE  BODY  VERTICAL  VIBRATION  ON  HUMAN  PERFORM¬ 
ANCE.  (Bostrom  Research  Laboratories  ,  Milwaukee,  Wisconsin)  Pinal  repo-t 
Contract  #DA-49-007-MD-797,  January  31,  1961  ^  ’ 
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Scholtz,  G.  1935  AKTUELLE  FRAGEN  DER  PHYSIOLOGIE  DES  FLIEGENS  (Actual  Questions 
About  the  Physiology  of  Flying) 

Deutsche  Medlzinlsche  Wochenschrlf t  (Stuttgart)  61:  780  _  _ 
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Schrelber,  V.  1950  PUSOBENI  MECHANICKYCH  OTRESU  NA  ENDOKRINNI  SYSTEM. 
(  The  effect  of  tnechanlcal  vibration  on  the  endocrine  aysten.) 

PracQiml  lek.  2:153-165 


Schreiber,  V.  1950  THE  EFFECT  OF  MECHANICAL  SHAKING  ON  THE  ENDOCRINE  SYSTEM, 
PART  I.  Pracovni' Lekarstvi  (Czech.)  4:153 
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Schreoer,  E.  1947  THE  PHYSICAL  BASIS  OP  BIOLOGICAL  AND  THERAPEUTIC  EFFECTS  OF 
ULTRASONICS  Aerzll.  Forsch  1:118-121 
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Schroeder,  H.A.  1953  PERTINENT  STUDIES  OF  HUMAN  TO  ACCELERATIOH 
Shock  and  Vibration  Bulletin  No.  19 
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Schwichtenberg,  A.H.  1960  SPACE  MEDICINE  AND  ASTRONAUT  SELECTION 
Minnesota  Med.  43(12):  797-812  Dec.  I960 


ABSTRACT:  In  a  manned  space  flight  project,  there  is  an  interdependence  in  the 
fields  of  medicine,  design  engineering,  and  human  engineering.  The  author 
describes  the  physical  tests  given  during  the  selection  of  astronauts.  He 
suggests  chat  the  knovleSge  and  experience  gained  frot.i  research  in  aviation 
medicine  be  applied  to  the  general  medical  practice. 
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Sebek,  Jan,  Valja  Styblova  1959  VEGETATIVNI  ZMENY  U  ONEMOCNENI  Z  VIBRACI 
(VEGETATIVE  CHANGES  IN  THE  EFFECTS  OF  VIBRATION) 

(Casopis  Lekaru  Ccskych .  Vol.  98/1959,  No.  25,  1959,  in  Czech.  )  Summary  in: 
Russian,  English,  French 

ABSTRACT:  This  is  a  preliminary  report  of  the  vegetative  disturbances  in 
150  various  types  of  workers,  with  particular  attention  to  the  types  of  work 
in  the  various  sub-groups.  There  was  a  vegetative  sympotomatology  in  63  7o, 
in  particular  vasomotor,  thermal  and  sudomotor  with  vascular  pein,  various 
generalized  changes,  to  which  attention  is  given  in  the  present  article,  while 
trophic  changes  will  be  concentrated  on  later. 


Sclyc,  H.  1950  THE  PHYSIOLOGY  AND  PATHOLOGY  OF  EXPOSURE  TO  STRESS. 
(ACTA,  Inc.^  Montreal,  Canada) 
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Serbln,  Hyman  1953  EFFECT  OF  FREE  BODY  MOTION  ON  FLUTTER. 

(Hyman  Serbln)  AF  Technical  Rept .  No.  5988;  Contract  AF  33(038)11067; 

ASTIA  AD-14  070;  Jan.  1953 

ABSTRACT:  The  problem  considered  Is  that  of  the  longitudinal,  short -period 
oscillations  of  aircraft  and  missiles  in  which  an  additional,  elastic  bending 
participates  to  overcome  Che  rigid  body  damping.  Both  dynamic  flutter  stability 
and  classical  dynamic  stability  analyses  are  made  of  an  elastic  missile.  The 
analyses  indicated  that  the  longitudinal  dynamic  instability  of  a  body  stabilized 
by  a  lifting  surface  which  is  flexible  in  bending  can  be  predicted  either  by 
flutter  theory  or  the  classical  dynamic  stability  theory  which  includes  aeroe'las- 
tic  bending.  For, aircraft  or  missiles  with  only  one  lifting  surface,  the  most 
critical  configurations  from  the  standpoint  of  low-frequency  instability  were 
those  with  high  wing  loadings,  the  body  mass  concentrated  near  the  center  of 
gravity,  and  the  lifting  surface  located  between  1  to  2  chord  lengths  behind 
the  center  of  gravity.  Increasing  the  sweepback  angle  of  the  lifting  surfaces, 
while  keeping  the  static  stability  constant,  raises  the  instability  speed.  The 
instability  is  almost  eliminated  by  adding  a  rigid  tail  behind  the  lifting 
surface.  An  equation  is  presented  which  approximately  predicts  the  critical 
instability  speed  for  a  body  with  one  unswept  lifting  surface.  (ASTIA) 
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Semotan,  J.  1961  VYZAM  DUSEVNI  HYGIENY  V  ASTRONAUTICE  (THE  IMPORTANCE  OF 
MENTAL  HYGIENE  IN  ASTRONAUTICS) 

Cekoslov.  Psych iat.  (Prague)  57(1):  61-69,,  Jan.  1961.  In  Czech,  with  English 
summary. 


ABSTRACT:  Possible  damage  to  the  mental  facilities  of  astronauts  during  space 
flight  is  discussed  in  this  article.  The  dangerous  influences  include  weightless¬ 
ness,  acceleration  and  deceleration,  noise,  vibration  and  isolation.  The  author 
suggests  a  psychogenic  approach  to  the  selection  of  spacemen.  He  also  desc:  Lbes 
the  present  and  future  research  for  the  preservation  and  development  of  mental 
health  in  the  space  crew. 
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Shablin,  V.A.  1961  THE  INFLUENCE  OF  ANGULAR  DISPLACEMENT  OF  A  JOLTING 
NATURE  ON  THE  HUMAN  BODY.  (0  Viliyanii  Na  Organizm  Cheloveka  uglovykh 
’■  Tolchkoobraznogo  Khuraktera)  Gigena  i  sanitariva  fUSSRl 

ABSTRACT:  Some  observations  on  10  healthy  persons  20  to  22  years  indicated 
that  the  nature  of  functional  changes  in  the  body  depends  on  the  frequency  of 
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angular  displacements,  the  number  and  tnagnitude  of  the  jolts.  Angular  displace- 
;i)cnts  with  a  frequency  of  23  per  minute  (0.38  cps)  and  an  amplitude  of  6° 
where  the  jolts  were  13  per  minute  and  an  acceleration  of  1.5  g  acting  on  the 
human  body  for  2  hours  originally  changes  the  functional  condition  of  the 
vestibular  apparatus  and  its  excitability.  Bradycardia  is  noted  in  the  cardio* 
vascular  system  after  the  effect  of  these  vibrations.  With  the  increase  in 
the  rate  of  angular  displacement  from  23  to  48  per  minute  (0.8  cps)  keeping 
other  physical  factors  constant  there  is  an  increase  in  volume  of  pulmonary 
ventilation  (to  174Z)  oxygen  consumption  (162X  energy  expenditure  of  the  body 
(17711).  Under  these  conditions  which  are  otherwise  the  same  the  increase  in 
the  number  of  jolts  per  minute  with  simultaneous  although  slight  increase  in 
their  magnitude  from  1.0  to  2.0  g.  Along  with  the  changes  mentioned  leads  to 
distinct  phenomena  of  cardio-vascular  and  nervous  system  excitation. 


813 


Shabalin,  V.  A.  1962  0  KHARAKTERE  IZMENENIIA  USLOVNOREFLEKTORNYKH  REAKTSII 

LIUDEI  PRI  VOZDEISTVII  OKISI  UGLERODA  I  VIBRATSII  (ON  THE  CHARACTERISTICS 
OF  CHANGES  IN  THE  CONDITIONED  REFLEX  REACTIONS  IN  PEOPLE  DURING  THE  ACTION 
OF  CARBON  MONOXIDE  AND  VIBRATION)  Biulleten*  eksperimental *  nol  blologli  i 
meditsiny  (Moskva)  53(l):45-47,  Jan.  1962 

ABSTRACT:  Conditioned  reflexes  (CR)  were  elaborated  in  four  groups  qf  9  subjects 
each,  as  follows:  (a)  Group  I--blinking  to  sound  as  the  conditioned  stimulus  (CS) 
and  air  blast  as  the  unconditioned  stimulus  (UCS) ;  (b)  Grbup  II--motor  CR's 
(according  to  A.  G.  Ivanov  Smolenskii)  with  speech  reinforcement  to  yellow  and 
green  lights  as  the  positive  stimulus  and  red  light  as  the  negative  stimulus; 

(c)  Group  III--1 atencies  of  reactions  to  sound  and  colof  signals  during  electri¬ 
cal  stimulation  of  the  skin  on  the  forearm;  and  (d)  Group  IV--slraple  reaction 
times  registered  to  the  appearance  of  colored  stimuli  without  UCS  reinforcement. 
Experimental  conditions  Involved  a  15-20  min.  exposure  to  carbon  monoxide  in  con¬ 
centrations  up  to  2.5  mg. /liter,  and  vibrations  of  15-18  jolts  per  minute  at  an 
Impact  level  of  1.5-2  g.  Under  both  conditions  variability  of  CR  latencies  was 
considerably  reduced,  suggesting  lowered  functional  mobility  of  the  cortical 
processes. 
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Sherrick,  C.  E. ,  Jr.  May  1953  VARIABLES  AFFECTING  SENSITIVITY  OF  THE  HUMAN  SKIN 
TO  MECHANICAL  VIBRATION.  Reprint  from  J.  Experimental  Psycholoev 

45(5)273-282;  - 

NOTE:  CARI  P6.S  30.1 


ABSTRACT:  An  examination  w.as  made  of  the  role  of  the  skin  as  a  mechanical 
system  in  producing  the  usual  U-shaped  sensitivity  curve  to  vibration  as  a  function 
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of  frequency.  Ic  was  assumed  that  the  receptors  sen'iltive  to  mechanical  vibration 
do  not  respond  selectively  to  frequency  and  that  either  skin  or  bony  tissue 
possesses  mechanical  characteristics  such  that  it  has  a  natural  period  of  vibration, 
accompanied  by  maximum  spread  of  disturbance,  in  the  frequency  region  of  ,100 
to  300  cy./sec.  Hypotheses  based  on  the  above  assumption  were  tested  experimentally 
and  it  was  concluded  that:  (a)  Both  skin  and  bony  tissue  may  have  resonant 
points  within  the  usual  ffequency  range  of  vibrotactile  investigation,  (b)  The 
conductivity  of  skin  is  maximal  at  the  frequency  of  greatest  vibratory  sensitivity, 
and  bony  tissue  is  more  efficient  in  the  propagation  of  disturbances,  (c)  Mechanics 
impedance  is  minimal  at  the  frequency  of  greatest  sensitivity,  and  bony  tissue 
shows  a  more  sharply  tuned  resonance  curve  than  relatively  bone-free  areas.  The 
results  of  other  investigators  were  discussed  in  the  light  of  the  present  research, 
and  it  was  concluded  that  more  extensive  research  on  sensitivitv  of  pressure 
"spots"  and  on  the  physical  characteristics  of  the  skin  may  reveal  the  cause  of 
the  lack  of  agreement  of  results  at  present  in  the  literature. 
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Shpll'berg,  P.I.  1962  ELEKTROENTSEFALOGRAFICHESKIE  ISSLEDOVANIU  PRI  VIBRATSIONNOI 
BOLEZNI,  OBUSLQVLENNOI  VOZDEISTVIEM  OBSHCHEI  VIBRATSII  (ELECTROENCEPHAL- 
OGRAPHIC  STUDIES  OF  VIBRATION  SICKNESS  CAUSED  nY  TIffi  ACTION  OF  GENERAL 
VIBRATION 

Gigiena  truda  i  professional 'nve  zabolevaniia  (Moskva),  6  (4):  14-22.  April 
1962.  In  Russian,  with  English  summary  (p.  22) 

ABSTRACT:  Electrocncephalographic  investigation  of  105  cases  of  vibration 
sickness  showed  diffuse  or  bilateral  encephalographic  changes  in  the  majority 
of  the  cases  and  localized  changes  in  a  few  cases.  The  EEC  were  characterised 
by  synchronized  alpha  and  theta  waves,  rarely  delta  waves.  Synchronized  waves 
in  form  of  spindles  appeared  at  rest  or  upon  provocation,  e.g.,  hyperventilation. 
Sometimes  the  waves  were  continuous.  External  stimuli  resulted  in  prolonged 
latency  of  the  respoice.  Alpha  waves  were  obtained  chiefly  from  occipital  area, 
while  theta  waves  were  derived  from  the  sincipito-temporal  areas  or  occurred 
diffusely.  In  some  patients  the  EEG  shifts  were  reversible  while  in  others  they 
persisted  even  after  removal  of  the  vibration  hazard. 
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Shchelkunov,  I.  P.  1962  ROENTGENOLOGICAL  DATA  ON  CHANGES  IN  THE 
OSTEOARTICULAR  SYSTEM  DURING  VIBRATION  IN  DYNAMICS. 

In  Ortop.  Travm.  Protez.  23:42-48,  July  1962  (Russian) 
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Simons,  A.K.  1951  TRACTOR  RIDE  RESEARCH 

Paper:  Society  of  Auto.  Engineers  National  Tractor  Meeting,  10-13,  Sept.  1951 
S.A.E.  Preprint  653 

See  also;  Society  of  Automobile  Engineers  Transactions.  April  1952, 

Pp.  357-36A 

Note:  CARI  P&S  30.1 

ABSTRACT;  It  cannot  be  over  emphasized  that  the  job  the  tractor  must  do,  the 
position  of  the  seat  on  the  tractor,  and  the  posture  of  the  body  in  the  seat 
will  all  affect  tractor  seat  suspension  design.  One  scientific  approach  to  the 
problem  is  to  (1)  record  the  absolute  tractor  motion  in  all  3  directions 
simultaneously  while  the  field  operation  is  in  progress,  (2j  subsequently 
analyze  those  records  in  the  light  of  human  tolerances  and  (3)  design  the  seat 
suspension  to  Isolate  against  the  objectionable  part  of  this  motion.  The  use 
of  such  electronic  equipment  opens  up  new  fields  of  investigation  to  the  suspen¬ 
sion  engineer  and  the  medical  profession  to  determine  physical  and  human  responses 
to  all  conditions  of  motion.  The  challenge  is  to  the  seating  engineer  to  try 
to  devise  a  seat  suspension  that  will  do  as  good  a  job  in  isolating  vibration 
and  supporting  his  body  as  do  his  own  legs  without  that  unfortunate  adjunct  of 
becoming  fatigued. 
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Simons,  A.K.  1952  TRACTOR  RIDE  RESEARCH. 
SAE  Transactions.  6:  357-364 


ABSTRACT:  The  results  of  these  studies  revealei 
typified  plowing  and  discing  operations,  b)  th< 
was  near  the  natural  frequency  of  the  tractor  ii 
directions,  c)  the  accelerations  were  consistai 
ing  comfort  level  in  the  vertical  and  transversi 
in  the  longitudinal  direction,  d)  the  need  for 
vertical  vibrations  appeared  to  be  mutually  des: 
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Simons,  A.K.  1955  HEALTH  HAZARDS  OF  ROUGH 
(Bostrom  Research  Laboratories,  Milwaukee, 

See  also  Report  to  Coimiss ion  on  Accidental 

ABSTRACT:  In  spite  of  mounting  evidence  that  tr 

are  undesirable,  investigations  studying  human  r 


:  a)  the  test  course  ride 

predominance  of  all  motion 
the  vertical  and  transverse 
tly  beyond  Jacklin’s  disturb- 
directions  and  occasionally 
reducing  transverse  and 
Table. 


f  ID ING  VEHICLES 

isconsin)  Rept  #  113,  July  1955. 

Trauma,  Dept,  of  Defense. 

i 

juck  and  tractor  riding  conditions 
jeactions  in  the  vibration  range 
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Simon*,  A.K.,  A.O.  Radke  &  W.C.  Oswald  1956  A  STUDY  OF  "TRUCK  RIDE" 
CHARACTERISTICS  OF  STANDARD  CUSHION  VS.  SUSPENSION  TYPE  SEATS  IN 
MILITARY  VEHICLES 

Detroit  Arsenal  and  Aberdeen  Proving  Ground  Contract  No.  DA-11-022-ORD-1999; 

ORD  Project  TTl-696;  DA  Project  5T7201001;  Sub-Directive  1,405330-11-80802. 
Rept.  No.  118,  16  March  1956. 

ABSTRACT:  The  purpose  of  this  study  was  to  electronically  record  and  compare 
the  "truck  ride"  (1-8  cps)  felt  by  the  truck  driver  in  a  standard  seat  cushion 
assembly  and  suspension  seats  installed  in  a  rubber-tired  military  truck  and 
driver  over  permanent  test  courses  at  the  Aberdeen  Proving  Ground. 

Truck  acceleration  levela^'it^  the  vertical,  transverse  and  longitudinal  directions 
were  found  to  exceed  the  "intblerable"  and  "uncomfortable"  limits  suggested  by 
vibration  table  studies  in  Europe  and  the  U.S.A.  The  standard  driver's  cushion 
seat  amplified  vertical  basic  truck  motions  (1^-6  cps),  transmitting  an  average 
of  1247.  of  the  vehicle  vibration  intensity  to  the  driver's  belt  on  the  Belgian 
block  and  staggered  bump  courses.  The  assistant  driver's  seat  averaged  1397. 
transmission.  The  suspension  seats  attenuated  the  basic  truck  motions  (1^-6  cps) 
to  the  extent  of  transmitting  an  average  of  807.  of  the  truck  vibration  Intensity 
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Simons,  A.K.  1956  MECHANICAL  RESPONSE  OF  THE  HUMAN  BODY  TO  WHEELED 

VEHICLE  VIBRATION,  1-6  CPS.  (Paper  presented  at  the  4th  Annual  Conf. 
of  Human  Engineers,  New  York  University,  Sept.  17,  18,  1956) 

Boat torn  Res.  Labs.  Rept.  no.  121 


ABSTRACT:  Laboratory  ibration  table  studies  on  man  in  a  rigid  seat  reveal 
man's  gross  natural  frequency  of  about  4  cps  and  the  different  responses  of 
man's  head,  neck  and  belt  and  the  effect  of  muscle  tone. 

The  truck  driver  exerts  physical  effort  to  control  his  "ride"  when  vibration 
isolation  is  not  provided.  This  human  effort  is  minimized  and  vibration 
isolation  achieved  only  when  the  predominant  vehicle  frequencies  are  avoided  in 
truck  seat  design. 

Research  should  be  accelerated  on  the  effects  of  truck  "ride  and  vibration"  (l- 
8  cps)  on  the  health,  safety  and  efficiency  of  the  soldier-driver  and  passengers 
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to  the  driver's  belt  for  suspension  A  (697.  for  suspension  B) ,  over  the  same 
test  courses.  These  field  test  results  correlate  with  performances  determined 
in  laboratory  vibration  cable  studies  of  man  on  the  standard  and  suspension 
type  seats.  This  correlation  is  important  because  laboratory  vibration  Cable 
studies  are  easier  to  make  and  are  subject  to  greater  experimental  controls. 
Laboratory  vibration  studies  on  man  in  a  rigid  seat  were  made  (0-6cps)  which 
show  the  different  responses  of  man's  head,  neck  and  belt  and  Che  gross  effects 
of  variation  in  muscle  tension. 

Some  theories  are  presented  on  man's  expenditure  of  energy  in  holding  onto 
steering  wheel  and  pushing  into  back  cushion  to  reduce  Che  amplifying  effect 
of  conventional  cushions.  The  serious  lack  of  data  throughout  the  world  on 
man's  short  and  long  term  reaction  to  vibrationa  in  the  1-8  cps  range  is  emphasised. 
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Simons,  A.K.  &  M.A.  Schmitz  1957-58  THE  EFFECT  OF  LOW  FREQUENCY, 

HIGH  AMPLITUDE  WHOLE  BODY  VIBRATION  ON  HUMAN  PERFORMANCE. 

(Research  &  Development  Division,  Office  of  the  Surgeon  General 
Dept,  of  the  Army,  Washington,  D.C.)  Progress  Report  No.  1 
April  1,  1957  -  Jan.  31,  1958.  ASTIA  AD  157  778 


ABSTRACT:  Two  sets  of  five  subjects  each  were  used  for  the  exploratory  phase 
of  this  research.  Variables  explored  included:  1)  Tapping  rate;  2)  Hand 
reaction  time;  3)  Hand  tremor;  4)  Body  sway;  5)  Mental  addition;  6)Depth 
perception;  7)  Visual  acuity;  8)  Tracking;  9)  Foot  pressure  constancy;  and 
10)  Foot  reaction  time. 

Each  subject,  during  this  pilot  phase  of  the  project,  was  exposed  to  two 
vibration  conditions  and  a  control  condition  in  a  random  order.  The  vibration 
conditions  were  i)  2.5  cycles  per  second  with  a  full  amplitude  of  1/2  inch 
giving  an  intensity  level  of  .17  g  acceleration;  and  2)  3.5  cycles  per  second 
with  a  full  amplitude  of  1/2  inch  giving  an  intensity  of  .31  g  acceleration. 
Measures  were  taken  before,  at  intervals  during,  and  after  the  two  vibration 
conditions  and  the  control  condition.  All  subjects  were  tested  on  a  shake 
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Simons,  A.K.  1936  MECHANICAL  RESPONSE  OF  THE  HUMAN  BODY  TO  WHEELED  VEHICLE 
VIBRATION,  1-6  CPS 

(This  is  a  summary  of  Report  #118,  Sept,  1956) 
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Simons,  A.  K.,  &  M.  A.  Schmitz  1958  THE  EFFECT  OF  LOW  FREQUENCY,  HIGH  AMPLI¬ 
TUDE  WHOLE  BODY  VIBRATION  ON  HUMAN  PERFORMANCE.  (Bostrom  Research  Labs., 
Milwaukee,  Wise.)  Progress  Rept .  No.  1,  1  Apr.  1957  -  31  Jan.  1958;  Contract 
DA  49 -007 -md- 79 7;  ASTIA  AD-157  778 


ABSTRACT:  The  problem  under  Investigation  is:  1)  Does  low  frequency,  relatively 
high  amplitude  vertical  vibration  affect  human  performance?;  2)  What  kinds  of  per 
formance  does  it  affect?;  and  3)  What  are  the  effects  as  a  function  of  time 
exposed?  Two  sets  of  five  subjects  each  were  used  for  the  exploratory  phase  of 
the  research.  Variables  explored  included:  1)  Tapping  rate;  2)  Hand  reaction 
time;  3)  Hand  tremor;  4)  Body  sway;  5)  Mental  additiori;  6)  Depth  perception; 

7)  Visual  acuity;  8)  Tracking;  9)  Foot  pressure  constancy;  and  10)  Foot  reaction 
time.  Each  stibject,  during  this  pilot  phase  of  the  project,  was  exposed  to  two 
vibration  conditions  and  a  control  condition  in  a  random  order.  The  vibration, 
conditions  were  1)  2.5  cycles  per  second  with  a  full  amplitude  of  1/2  inch  giving 
an  intensity  level  of  .17  g  acceleration;  and  2)  3.5  cycles  per  second  with  a 
full  amplitude  of  1/2  inch  giving  an  intensity  level  of  .31  g  acceleration. 
Measures  were  taken  before,  at  intervals  during,  and  after  the  two  vibration 
conditions  and  the  control  condition.  All  subjects  were  tested  on  a  shake  table 
while  seated  on  a  wooden  contoured  chair.  Results  appear  to  show  trends  toward 
table  while  seated  on  a  wooden  contoured  chair. 


Results  appear  to  show  trends  toward  decrement  in  performance  in:  1)  Hand 
reaction  time;  2)  Body  sway:  3)  Depth  perception;  4)  Visual  acuity;  5) 
Tracking:  and  6)  Foot  pressure  constancy. 


These  var 
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iables  have  been  chosen  for  further' study  using  a  sample  of  20 
ersity  students  as  subjects.  This  study  is  now  underway  and  whether 
nds  hold  and  become  conclusions  depends  upon  data  now  being  collected 
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in  performance  in:  1)  Hand  reaction  time;  2)  Body  sway;  3)  Depth 
oh;  4)  Visual  acuity;  5)  Tracking;  and  6)  Foot  pressure  constancy, 
rfiables  have  been  chosen  for  further  study  using  a  sample  of  20  male 
students  as  subjects.  (AUTHOR) 
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Sisakyan,  N.  1961  MANNED  SPACE  FLIGHT  PROBLEMS  DESCRIBED 
FBIS,  USSR  &  East  Europe,  Nr.  145,  July  28,  1961 
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ABSTRACT 
madie  it 
search 
provided 
the  prope 
character 
were  retu 
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was  carri 
apparatus 


Successful  completion  of  a  series  of  experiments  with  satellite  ships 
sslble  to  start  preparing  for  man's  flight  into  space.  Results  of  re- 
e  shown  that  the  limits  of  endurance  could  be  considerably  expanded, 
pne  makes  intelligent  use  of  the  organism  Itself,  and  even  more-so  of 
technical  means.  The  state  of  weightlessness  is  considered  one  of  the 
istic  factors  of  space  flight.  Experiments  carried  out  on  animals  which 
rned  to  earth  proved  that  their  24-hour  period  in  a  state  of  weightless- 
lo  negative  effect  on  their  main  functions.  When  a  very  careful  analysis 
sd  out,  some  slight  changes  in  the  activity  of  the  blood  circulation 
had  been  discovered.  (CARI) 
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Slsakyan,  N.M.  1961  BIOLOGY  AND  COSMIC  FLIGHTS 

Dept,  of  Commerce,  Wash ir^ ton,  D.C.  JPRS  Trano.  No,  9469,  June  19,  1961 
Original  Source:  Pr Iroda  (Nature)  (Moscow^  (1):  7-16,  Jan,  1961 


ABSTRACT:  Soviet  accomplishments  in  space  biology  in  terms  of  space  flights 
to  date  are  summarized,  and  the  problems  to  be  resolved  for  successful  manned 
cosmic  flights  are  discussed.  Vertical  rocket  flights  carrying  animals  to 
450  km  altitude  solved  certain  problems  of  assuring  safety  and  special  recovery 
under  special  flight  conditions.  The  effects  of  acceleration  and  deceleration 
were  manifested  in  the  elevation  of  blood  pressure,  an  Increase  in  pulse  frequency 
and  certain  changes  in  the  electrocardiogram;  during  weightlessness  these  changes 
gradually  decreased  and  approached  the  original  level.  After  5  to  6  minutes  or 
at  the  end  of  the  weightless  period,  the  indices  of  the  main  physiological 
functions  returned  to  the  original  level.  The  physiological  information  obtained 
by  telemetry  is  still  not  completely  processed;  preliminary  data  testifies 
that  changes  in  the  physiological  indices  did  not  exceed  changes  observed  during 
training. 
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Slsakyan,  N.M.  &  V.  Parin  1961  (CQMffiNrS) 
Vestnik  vozdushnogo  flota  4:  34-39;  April 
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Slsakyan,  N.K.  &  V.I.  Yazdovskiy  1962  METHODS  AND  TECHNIQUES  OF  BIOMEDICAL 
CONTROL  IN  SPACE  FLIGHT 

Aerospace  Information  Division,  Washington,  D.C.  AID  Report  No.  62-201, 

Dec.  19,  1962.  ASTIA  AD  294  573 

Original  Source:  Pervyye  Kosmicheskiye  Pblety  Cheloveka  (First  Space 
Flights  of  Man)  Moskva,  Izd-vo  AN  SSSR,  pp.  167-174 

ABSTRACT:  Physiological  measurements  performed  on  Vostoks  I  and  II  included 
electrocardiography  (with  two  sets  of  leads),  pneomography ,  and  registration 
of  pulse  rate.  In  addition,  klnetocardiography  was  performed  on  Vostok  II. 

The  pulse  rate  was  monitored  continuously  by  means  of  a  cardlophone  which 
transformed  the  R  peaks  of  electrocardiographs  into  rectilinear  pulses  of  O.I 
to  0.2  sec  duration.  These  were  modulated  by  an  auditory  frequency  of  3  kc 
and  were  transmitted  continuously  by  a  qignal  transmitter  on  a  frequency  of 
19.95  me.  Other  measurements  were  transmitted  periodically.  During  reentry 
all  physiological  parameters  were  registered  by  means  of  a  self-contained 
onboard  system.  After  ejection  of  the  cosmonaut,  registration  was  carried  on 
by  means  of  a  self-contained  device  located  on  his  person.  Transmitted  data  on 
pulse  frequency  was  recorded  on  undulating  and  on  magnetic  tapes.  (Author) 
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Slsakyan,  N.M.  &  V.l,  Yazdovtkiy  1962  PHYSIOLOGICAL  RESPONSES  OF  COSMONAUTS 
DURING  SPACE  FLIGHT 

Aaroapace  Information  Dlvlalon,  Waahington,  D.C.  AID  Rept.  No.  62-202 
Dec.  19,  1962  ASTIA  AD  294  572 

Original  aource:  Pervyye  Koamicheaklve  Polety  Cheloveka  (First  Space 
Flighta  of  Man)  Moskva,  O*d-vo  AN  SSSR,  pp.  176-198  - 

ABSTRACT:  This  publication  presents  a  detailed  report  of  the  physiological 
responses  of  Yu.  A.  Gagarin  and  G.S.  Titov  to  space  flight.  The  record  of 
changes  in  pulse  rate  and  respiration  rate  during  acceleration  and  weightless¬ 
ness  are  presented. 
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Sisakyan,  N.M.  1963  PROBLEMS  OF  SPACE  BIOLOGY.  (Problemy  Kosmicheskoy 
Biologii)  (Foreign  Tech.,  Div.,  Air  Force  Systems  Command,  Wrlght- 
Patterson  AFB,  Ohio)  Trans,  no.  FTD-Kr-62-78  from  Izdatel'stvo  Akademii 
Nauk  SSSR.  pp.  1-462,  1962  ASTIA  AD-299  677 

ABSTRACT:  Experimental  and  theoretical  works  carried  out  chiefly  within  the 
last  years,  are  presented.  The  first  part  includes  theoretical  and  survey 
articles,  encompassing  the  main  problems  of  cosmic  biology  and  giving  general 
presentation  concerning  results  and  perspective  of  researches.  The  second 
part  is  devoted  to  an  account  of  the  results  of  experimental  researches  con- 
duc‘:ed  under  the  conditions  of  real  space  flights  on  ships-satellltes  in 
1960-1961.  The  third  part  summarizes  the  results  of  the  biilogical  experiment 
on  the  second  artificial  satellite  of  the  Earth  with  the  dog  Layka--  the 
experiment  idiich  searches  in  the  cosmos.  In  the  fourth  part  are  entered 
experiamntal  laboratory  and  siethodic  works,  (author) 
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Siaakyan,  N.M.  &  V.l.  Yazdovskiy  19e2  RESULTS  OF  POSTFLIGHT  MEDICAL  EXAMINATIONS 
OF  G.S.  TITOV 

Aerospace  Information  Division,  Washington,  D.C.  AID  Report  No.  62-204 
Dec.  19,  1962  ASTIA  AD  294  571 

Original  Source:  Pervyye  Kosmicheskiye  Polety  Cheloveka  (First  Space 
Flighta  of  Man)  Moskva,  Izd-vo  AN  SSSR  pp.  125-153 


StMkyan,  N.M. ,  V.V.  Parin  et  al.  1962  PROBLEMS  OF  SPACE  BIOLOGY  AND 
PHYSIOLOGY 

Joint  Publications  Research  Service,  New  York  JPRS-16083,  Nov.  7,  1962 
ASTIA  AD  299  909 


Skolnick,  A.  1938  UPPER  LIMIT  OF  CUTANEOUS  SENSITIVITY  TO  FREQUENCY  OF  VIBRATIOI} 
IN  THE  WHITE  RAT  J.  Exptl.  Psychol  22:273-276 


Skilling,  D.  C.  1961  ACOUSTIC  HYPER-ENVIRONMENT  AND  ITS  SIMULATION 

In  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
Meeting.  April  5.  6.  7.  1961,  Washington,  D.  C.  (Mt .  Prospect,  Ill.: 
Institute  of  Environmental  Sciences,  P.  0.  Box  191)  pp.  611-621 


Sjoberg,  A.A.  1931  EXPERIMENTELLE  STUDIEN  USER  DEN  AUSL6'SUNGSMECHANISMUS 
DER  SEEKRANKHEIT  (Experimental  Studies  Concerning  the  Release  Mechanism 
of  Seasickness) 

Acta  Oto-Larvngologica  (Stockholm)  Supp..  14:1 
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Skudrxyk,  E.  1949  THE  MECHANICAL  AND  BIOLOGICAL  EFFECTS  OF  ULTRASONICS  BASED  OH 
THE  ANAIXXIY  BETWEEN  SOUND  AND  HEAl  Acta  physiol.  Austriaca  3(1): 56-65 
See  Also  Phvs.  Abstr.  53:640  <1950^ 
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Skudrzyk,  E.  1950  THE  MECHANICAL  AND  BIOLOGICAL  EFFECTS  OP  ULTRASONICS  BASED  ON 
THE  ANALOGY  BETWEEN  SOUND  AND  HEAT  Phys,  Abstr.  53:640 

See  Also:  Acta  physiol,  Austriaca  53:640  _  _  _ 
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SUger,  U.T.  1962  SPACE  MEDICINE 
Englewood  Cliffs,  N.J.:  Prentice-Hall,  Inc,,  1962 
Library  of  Congress  Catalog  Card  No.  62-12491 

ABSTRACT:  Contents  Include  papers  on  the  following  subjects:  **rhe  Cone,  of 
Space  Flight";  "Development  of  the  Space  Vehicle";  "The  Concept  of  Space  Medicine" 
"Pressure  and  Oxygen  in  the  Upper  Atmosphere  and  Space";  "Meteoritic  Material 
in  the  Upper  Atmosphere  and  Space";  "Experimental  Space  Simulation";  "The 
Biological  Effects  of  Low  Pressure";  "The  Temperature  During  Flight  in  the 
Atmosphere";  "The  Temperature  During  Orbital  Flight";  "Experimental  S(>ace  Simula¬ 
tion";  "The  Biological  Effects  of  Temperature  Variations";  "Radiation  in  Space"; 
"Experimental  Space  Simulation";  "interaction  of  Electromagnetic  Radiations 
With  Matter";  "The  Biological  Effects  of  Non-Ionizing  Radiation";  "Ionizing 
Radiations  in  Space";  "Experimental  Space  Simulation";  "Mode  of  Action  of 
Ionizing  Radiations";  "The  Biological  Effects  of  Ionizing  Radiation";  "Dynamics 
of  Space  Flight";  "Experimental  Simulation  of  Space  Flight  Accelerations"; 

"The  Biological  Effects  of  Acceleration";  "The  Dynamics  of  Weightlessness"; 

"The  Experimental  Simulation  of  Weightlessness";  "The  Biological  Effects  of 
Weightlessness";  "Noise  and  Vibration  in  Space  Flight";  "Experimental  Space 
Simulation";  "The  Biological  Effects  of  Sound  and  Vibration";  "Metabolic 


Smith,  A.M.O.  and  C.F.  Lombard  1951  THE  EFFECT  OF  ELASTICITY  UPOM  THE 
PRESSURES  WITHIN  A  LIQUID  FILLED  TUBE  WHEN  SUBJECTED  TO  FLUCTUATING  FORCES 
(  Department  of  Aviation  Medicine,  Univ.  of  Southern  Calif.,  School  of  Med., 
Los  Angeles,  Calif.)  .  Contract  NSori77,  Task  1,31  March  1951 


ABSTRACT:  In  order  to  better  understand  the  recorded  blood  pressures  of 
animals  exposed  to  the  fluctuating  accelerations  of  the  Epicyclic  contrifuge, 
a  theoretical  analysis  is  presented  so  that  the  nature  of  the  dynamic  responses 
can  be  envisioned.  This  is  a  highly  mathematical  and  theoretical  .treatise. 

Requirements  in  Space";  "Experimental  Space  Simulation";  'the  Biological  Effects 
of  Lifo  Support  Systems  Imbalance";  "Life-Support  Systems";  "Ionizing  Radiation"; 
Parti-  late  Matter  ;  toxic  Chemical  Compounds";  "Psychological  Stress  in  Space" 
"Experimental  Space  Simulation";  "Psychological  Effects  of  Space  Flight";  'the 
Space  Environment";  and  "Biology  of  Far  Space".  _ 
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Smith,  G.B.,  Jr.,  S.J.  Gerathewohl  et  al.  1962  BIOASTRONAUTICS 
National  Aeronautics  and  Space  Administration,  Washington,  D.C.  NASA-SP-18, 
NASA  N63-11508 


ABSTRACT;  This  publication  contains  papers  presented  at  Se.sslon  L  of  the  NASA- 
University  Conference  on  the  Science  and  Technology  of  Space  Exploration,  at 
Chicago,  Illinois  on  November  1-3,  1962,  The  following  papers  are  presented: 
"Environmental  Biology"  by  G.B.  Smith,  Jr,  (NASA,  Manned  Spacecraft  Center); 
"Physiological  and  Behavioral  Sciences"  by  S.J.  Gerathewohl  and  B.E.  Gernandt 
(NASA.  Ames  Research  Center);  "Bioengineering"  by  Richard  S.  Johnston  (NASA. 
Manned  Spacecraft  Center);  "Exobiology"  by  R.S.  Young  (NASA.  Ames  Research 
Center) . 
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Smith,  G.B.  1962  ENVIRONMENTAL  BIOLOGY 

In;  Proceedings  of  the  NASA-Univers itv  Conference  on  the  Sciences  and  Technology 
of  Space  Exploration.  1:,  395-398.  (Washington,  D.C,:  National  Aeronautics, 
and  Space  Administration)  December  1962  NASA  SP-18 


.*.BSTRA.CT:  Environmental  factors  in  space  flight  and  their  effects  on  man  are 
discussed  as  they  relate  to  promoting  and  maintaining  are  Included;  (1)  bio¬ 
dynamics,  involving  noise  and  vibrations,  sustained  accelerations  and  impacts, 
and  the  effects  of  weightlessness;  (2)  radiations  from  the  sun,  the  stars,  the 
Van  Allen  belt,  and  nuclear-reactor  propulsion  or  power  systems;  (3)  life  support, 
consisting  of  providing  food,  water,  oxygen,  etc.;  and  (4)  medical  selection  and 
maintenance.  The  National  Aeronautics  and  Space  Administration  has  used  the 
skills  of  various  federal  agencies,  the  academic  world,  and  industry,  as  well 
as  its  own  centers  in  these  endeavors. 
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Snow,  M.L,  H.A.,  1928  SOME  PHYSIOLOGICAL  EFFECTS  OF  MECHANICAL  VIBRATION  Physical 
The rap.  46:113-123 
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Snow,  Mary  L.H.A.  1930  MECHANICAL  VIBRATION-ITS  STATUS  IN  MEDICINE, 
Phys.  Therapeutics.  48:433-442 
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Snyder,  F.  W.  1957  PRELIMINARY  STUDY  OF  AIRCREW  TOLERANCE  TO  LOW-FREQUENCY 

VERTICAL  VIBRATION.  (Boeing  Airplane  Co.,  Wichita,  Kansas)  Document  No. 

D3-1189;  Contract  AF  34(601)2975;  ASTIA  AD-155  462;  3  July  1957 

ABSTRACT:  Five  aircre%nnen  were  subjected  to  vertical  harmonic  motions  of  frequenc¬ 
ies  ranging  from  3  to  30  cps  with  input  accelerations  ranging  to  a  maximum  of  over 
2.5  g.  The  subjective  Judgments  of  the  effect  of  the  vibrations  on  the  aircrew- 
men,  were  reported  by  them  in  terms  of  a  5-point  scale.  The  results  of  the  subjec¬ 
tive  Judgment  tests  indicate  that  aircrewmen  are  able  to  tolerate  unexpectedly 
high  levels  of  vibratory  acceleration  for  relatively  short  periods  at  the  frequen¬ 
cies  explored.  Transmissabi 1 ity  of  vibration  from  supporting  structure  adjoining 
Te  real  ;  Just  under  the  body  of  the  seated  airman  varied  with  frequency. 

C‘  -rally  '.he  higher  frequencies  were  transmitted  with  a  greater  loss  in  ampli¬ 
tude  of  vil “ation  (or  g's)  than  were  the  lower  frequencies.  The  same  aircrewmen 
performed  a  tracking  task  %fhile  being  subjected  to  vibration  of  various  amplitudes 
and  frequencies.  The  magnitude  and  duration  of  error  in  tracking  was  electrically 
integrated  to  produce  a  comparable  score  for  each  vibration  condition.  It  was 
tentatively  found  tHat  tnere  were  statistically  significant  decrements  in  perfor¬ 
mance  under  vibration  conditions  which  were  Judged  to  be  nearly  "intolerable.** 

In  addition,  there  were  some  notable  individual  differences  in  response  to  the' 
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Snyder,  F.W,  1962  EFFECTS  OF  LOW  FREQUENCY  VERTICAL  VIBRATION  ON  HUMAN 
PERFORMANCE  ' 

Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte- 
Haddon  Hall,  Atlantic  City,  N.J.,  April  9-12,  1962 

ABSTRACT:  This  program  was  initiated  in  1959  under  contract  with  Office  of 
Naval  Research.  A  laboratory  facility  designed  for  human  experimentation  is 
used.  Seventeen  subjects  participated  in  the  first  experiment  establishing 
judged  vibration  severity  levels  identified  as  definitely  perceptible,  mildly 
annoying,  extremely  annoying,  and  alarming.  Sinusoidal  vibration  frequencies 
ranged  from  1-27  cps.  Acceleration  ranged  from  6.01  G  at  1  cps  to  1.5  G  at 
20  cps.  Performance  of  six  to  nine  subjects  was  measured  for  continuous  tracking 
and  discrete  tasks  during  vibration.  Highlight  results  are:  performance  is 
degraded  on  some  tasks  but  not  on  others;  subjects  are  not  always  aware  of 
performance  degradation;  some  correlation  exists  between  affected  body  region 
and  vibration  frequency;  distracting  irritation  in  nose  region  occurs  above 
12-14  cps;  visual  degradation  is  greatest  in  the  range  12-23  cps. 


Sokolov,  V.A.  1961  STAGES  ON  A  GREAT  ROAD 

Air  Information  Division,  Wr ight-Patterson  AFB,  Ohio  AID  Kept.  No.  61-156 
ASTIA  AD  269  794 

Original  Source:  Nauka  i  zizhn*  April  1961. 
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Sommer,  J.  1939  ZUR  FRAGE  DER  EINWlRKUNG  VCN  MECHANISCHEN  SCHMINGUNGEN  AUF 
DEN  EIGENREFLEXAPPARAT  DES  MENSCHEN  (To  the  Question  of  the  Effect  of 
Mechanical  Vibrations  Upon  the  Individual  Reflex  Apparatus  of  Man) 

Luf tfahrtmedizin  4:  292. 
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Somner,  J.  1940  ZUR  FRAGE  DER  EINWlRKUNG  VON  MECHANISCHEN  SCHWINGUNGEN  AUF 
DEN  EIGENREFLEXAPPARAT,  (Effect  of  mechanical  vibration  on  proprioceptive 
reflexes  of  man.)  Luf tfahrtmedizin.  4:292-293.  r.a.E.  Trans,  no.  216 


Sontag,  L.W.  and  F.R.  Wallace.  1936  CHANGES  IN  THE  RATE  OF  THE  HUMAN 
FETAL  HEART  IN  RESPONSE  TO  VIBRATOPY  STIMULI.  AM.  J.  Dis.  Child.  51:583- 
589 


ABSTRACT:  in  a  total  of  217  experiments  made  between  one  day  and  127  days 
before  delivery  on  8  pregnant  women  there  was  an  average  increase  of  1,2  i 
0.47  beats  per  minute  in  fetal  heart  rate  following  the  application  of  vibratory 
stimuli  of  a  frequency  of  120  beats  per  second  on  the  mothers  abdomen.  The 
increase  was  greater  than  the  increase  due  to  fetal  movement. 
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Specht,,  W.,  K,  Huhlicke,  and  S.  Haggenmiller  1949  BIOCHEMICAL  CHANGES  IN  THE 
BLOOD  DUE  TO  ULTRASONIC  VIBRATIONS  Grenzgebiete  Med.  2:391-393 
See  Also:  Chem.  Abstr.  44: 1135d  (i950) 
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Spells,  K.E.  1959  THERMAL  CONDUCTIVITIES  OF  SOME  BIOLOGICAL  FLUIDS. 
FPRC  1071.  April  1959. 
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Spiegel,  E.A.  &  T.D.  Demetriades  1922  BEITRAGE  ZUM  STUDHiM  VEGETATIVEN 

NERVENSYSTEMS .  III.  MITTEILUNG.  DER  EINFLUSS  DES  VESTIBULARAPPARATES 
AUF  DAS  GEFASZSYSTEM  (Contribution  to  the  Study  of  the  Vegetative 
Nervous  System.  III.  Report.  The  Influence  of  the  Vestibular  Apparatus 
Upon  the  Vessel  System) 

Archly  fur  die  Gesamte  Psychologic  (Leipzig)  196:  185-199 
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Spieth,  W  and  W.J.  Trittipoe  1961  TEMPORARY  THRESHOLD  ELEVATION  PRODUCED 
BY  CONTINUOUS  AND  •'IMPULSIVE"NOISES .  (Cambridge  Research  Center) 

TN  61-7 
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Stadelman,  W.J. ,  &  I.L.  Kosin  1957  THE  EFFECTS  OF  SOUNDS  OF  VARYING 
INTENSITIES  ON  CHICKENS  AND  HATCHING  ECGS.  (Wright  Air  Development 
Division,  Wright-Patterson  AFB,  Ohio)  WADD  TR  57-87,  Feb.  1957. 

ASTIA  AD  118  038. 

ABSTRACT:  Young  chickens  were  grown  in  p>en&  subjected  to  sound  levels  varying 
from  80  to  115  decibels  pressure  at  20  minute  intervals.  The  sound  field  was 
obtained  with  sound  reproduction  equipment  using  a  tape  with  j''t  and  propeller 
driven  plane  flyovers  and  airfield  noises.  Chickens  grown  under  noise  condition^ 
from  day  old  developed  just  as  rapidly  as  chickens  grown  in  control  pens  with  a 
noise  level  of  65  decibels.  There  were  no  differences  in  growth  rate,  body 
weight,  feed  efficiency,  feathering,  mortality  and  abnormalities.  When  Lhe 
noise  level  was  maintained  near  65  decibels  for  the  first  30  days  and  ■,.h<»n  noise 
levels  up  to  120  decibels  were  applied,  there  was  evidence  of  fright  resulting 
in  stampeding,  crowding  and  smothering  of  chicks.  Sound  levels  in  excess  of 
120  decibels  had  no  effect  on  hatchability  when  applied  during  incubation  and 
hatching.  The  moving  of  setting  hens  from  normal  hen  house  environment  to  a 
pen  with  noise  levels  of  about  115  decibels  was  effective  in  "breaking  up"  the 
setting  hens.  Eleven  of  12  hens  so  treated  did  not  remain  broody.  Other  sett¬ 
ing  hens  moved  to  similar  pens  except  for  the  sound  field  remained  broody  and 
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Stevens,  S.S.  1941  EFFECTS  OF  NOISE  AND  VIBRATION  ON  PSYCHOMOTOR 

EFFICIENCY -REPORT  ON  PRESENT  STATUS.  (Psycho-Acoustic  Lab.,  Havard  Univ., 
Cambridge  Mass.)  ASTIA  ATI-  27428,  March  31,  1941 


ABSTRACT:  Work  is  being  done  to  determine  the  effects  of  sound  and  vibration 
on  psychomotor  efficiency.  In  addition  to  a  battery  of  psychomotor ,' physio¬ 
logical  and  psychological  tests,  equipment  has  been  developed  for  the  genera¬ 
tion  of  sound  fields  similar  to  those  encountered  in  aircraft.  These  sound 
fields  are  generated  electronically.  Variable  speed  motors  driving  eccentric 
loads  are  used  to  generate  vibrations  similar  to  those  encountered  in  air 
craft.  These  two  interferences  were  shown  to  decrease  the  physiological  and 
psychological  efficiency  of  the  individuals  tested.  Accomodation,  visual 
acuity,  marksmanship,  and  steadiness  decreased;  eye  fatigue  and  lessened 
coordination  resulted.  The  results  were  based  upon  the  relative  scores  made 
on  psychomotor  tests  with  and  without  disturbances. 

hatched  chicks.  The  subjecting  of  mature  New  Hampshire  male  chickens  to 
sound  levels  of  112  decibels  failed  to  affect  the  rate  and  nature  of  sperma¬ 
togenesis  when  judged  by  both  quantitative  and  differential  sperm  counts. 
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D'^.C.)  NDRC  Suaanary  Technical  Report  Div.  17^  Vol.  3,  Ch,  2. 
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and  Nonr-186615,  Pro j .  NR142-201,  31  Dec.  1961,  ASTU  AD  277  839. 
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Styblova,  V.  19‘>6  VLIV  MECHANICKYCH  OTRESU  NA  NERVOVY  SYSTEM.  ^EFFECT  OF 

MECHANICAL  VIBRATION  ON  THE  NERVOUS  SYSTEM)  Pracovnl  lekarstvi  (Praha)  8(4): 
262-265,  Aug.  1956 

ABSTRACT:  In  workers  exposed  to  mechanical  vibrations,  neurological  changes  of  the 

neuritic,  polyneuritic,  or  neuritic  amyotrophic  types  were  observed,  especially  in 
the  arms.  Mention  is  made  of  the  participation  of  the  nervous  system  in  the  devel¬ 
opment  of  occupational  vasoneuroses.  (AUTHOR) 
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Styblova,  V.  1959  NEUROLOGICAL  PHENOMENA  IN  WORKERS  EXPOSED  TO  VIBRATION 
Arch  Gewerbepath  17:485-503 
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Styblova  V.  1962  NEUROLOGICAL  PHENOMENON  IN  WORKERS  SUBJECTED  TO  VIBRATIONS, 
(Foreign  Tech.  Div,,  Air  Force  Systems  Command,  Wright-Patterson  Air  Force 
Base,  Ohio.)  Trans,  no.  FTD-TT-62-536  from  Arciv  fur  Gewerbepathologie  und 
Gewerbehhygiene ,  no.  17,  pp. 485-503 , 1959 ;  ASTIA  AD-290  103 

ABSTRACT:  In  the  present  work  the  neurological  conditions  of  350  workers  who 
have  been  subjected  to  shocks  or  vibrations  are  reviewed.  In  747,  of  these 
workers  the  neurological  condition  was  positive.  In  657.  of  the  cases  the 
condition  was  insignificantly  natural,  97.  displayed  signs  of  severe  damage 
to  the  nervous  system  which  could  already  endanger  the  subjects  ability  to 
work.  The  opinion  is  expressed  that  the  positive  neurological  condition  that 
is  encountered  is  definitely  connected  with  work  in  which  dangerous  vibrations 
are  involved  since  a  similar  picture  with  so  many  disturbances  of  the  nervous 
system  could  neither  be  found  in  examining  the  control  group  nor  in  general 
clinical  practice.  Functional  and  organic  disturbances  of  the  nervous  System 
appeared  in  workers  engaged  in  work  were  vibrations  are  encountered.  A 
classif icztion  of  these  neurological  changes  are  proposed  in  accordance  with 
the  following  three  symptom  complexes:  (1)  The  neuritic  or  polyneuritic  syndroms 
with  signs  of  organic  changes  in  the  nervous  system; (2)  The  syndrome  of  a  more 
or  less  developed  amyotrophic  lateral  scoliosis  with  damage  to  the  peripheral 
and  central  motor  neurons;  and  (3)  The  polyfunicul  neuralgic  syndrome.  The 
problem  dealing  with  the  pathophysiology  of  vibration  diseases  up  to  njw  is 
to  be  considered  as  unsolved  and  required  additional  clinical  studies.  In 
the  work  presented  here  the  investigation  is  undertaken  as  a  hypothetical 
interpretation  of  the  pathophysiology  of  vibration  diseases  and  these  with 
the  assumption  of  (a)  an  axon  pseudoreflex  (b)  a  reflex  reaction  in  the 
sense  of  a  physiopathological  syndrome  according  to  Froment-Bab inski,  and 
(c)  a  direct  stimulation  of  the  nerve  fiber  in  connection  with  a  continuous 
indication  of  an  increased  stationary  excitation.  Measures  of  a  prophylactic 
and  therapetuic  nature  are  proposed. 
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Styblova,  V.  1962  EFFECT  OF  MECHANICAL  VIBRATION  ON  THE  NERVOUS  SYSTEM 
Procovnl  Lekaystvi  8(4):262-265,  1956 

(Translation  Services  Branch,  Foreign  Technology  Div.,  Wright -Patterson  AFB, 
Ohio)  Translation  FTD-TT-62-537/ 1 ;  20  April  1962;  ASTIA  AD-280  932 


SUMMARY:  We  have  presented  the  results  of  neurological  investigations  carried  out 
on  150  laborers  exposed  to  vibration.  We  have  recorded  a  greater  number  of  evi¬ 
dent  pathological  findings.  The  neurological  character  showed  however  changes  in 
the  nature  of  neuritis  and  polyneuritis,  or  neuritic  amyotrophy  predominantly  in 
the  upper  extremities,  but  (in  a  lesser  percentage)  more  or  less  expressed  syndrome 
amyotrophic  lateral  sclerosis.  We  have  compared  the  neurological  changes  with  rtg 
find  of  cervical  spine.  We  assume  that  It  is  necessary  to  pay  greater  attention 
to  the  participation  of  the  nervous  system  during  pathophysiological  Interpretatior 
of  professiqnal  vasoneurosis.  (AUTHOR) 
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Sueda,  M.  1937  EXPERIMENTAL  STUDY  OF  THE  EFFECT  OF  VIBRATION  UPON  THE 
UFE  PERIOD  OF  SPERMATOZOA  TAKEN  FROM  LIVING  ANIMALS.  Mitt.  Med.  Akad . 
Kioto.  19:324-325 
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Sueda,,  M.  1937  THE  INFLUENCES  OF  VIBRATION.  I.  REPORT.  THE  EFFECT  UPON 
THE  BODY-WEIGHT  AND  LIFE  PERIOD  OF  ANIMALS. 

Mitt.  Med.  Akad.  Kioto.  21:1357-1370.  English  summary,  pp.  1703-1704 
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Sueda,  M.  1937  ON  THE  EFFECT  OF  VIBRATIONS  UPON  THE  OESTROUS  CYCLE  OF  WHITE 
RATS  Mitteilungen  aus  der  Medizini'schen  Akademie  zu  Kioto  Kyoto-Ikagaigaku- 
Zasshi  21: 1066-82 
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Sueda,  M.  (EXPERIMENTAL  STUDY  OF  THE  EFFECT  OF  SOME  MEDICINES 

UPON  THE  GENERAL  CONDITIONS,  BODY -WEIGHT  AND  LIFE  PERIOD  OF  ANIMALS 
SUBJECTED  TO  CONTINUOUS  VIBRATIONS.  V.  REPORT.  THE  EFFECT  OF  THE 
INJECTION  OF  1.67.  GLUCOSE  SOLUTION  TOGETHER  WITH  VITAMIN  A.) 

Mitt,  med.  Akad.  Kioto  24:53-59.  English  Summary : 269-270 .  1938 
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Sueda,  M.  1938  EXPERIMENTAL  STUDY  OF  THE  EFFECT  OF  VIBRATIONS  UPON  THE 
BLOOD  PRESSURE  OF  RABBITS.  Mitt,  med.  Akad ■  Kioto.  2A:  672-676 


ABSTRACT;  A  group  of  male  rabbits  were  placed  in  a  box  prepared  to  reproduce 
the  lurching  vibrations  of  trains  and  fhe  box  was  moved  for  24  hours  continuous 
ly.  At  certain  intervals  during  and  after  the  shaking  operation,  the  maximal 
blood  pressure  was  examined.  The  results  were  as  follows: 

1.  In  the  case  of  a  large  number  of  animals  (a)  the  maximal  pressure 
rises  during  the  course  of  the  shaking  process.  In  the  case  of  the  remainder 
(b),  the  pressure  falls.  Following  24  hours  of  continuous  shaking,  the  blood 
pressure ' returns  essentially  to  its  original  point  in  both  groups. 

2.  In  the  case  of  convalescent  animals,  the  blood  pressure  rises  slightly 
at  the  beginning  of  the  process,  then  falls,  a  fall  from  %ihich  it  does  not 
recover  even  after  24  hours  of  repose. 
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SUBJECTED  TO  CONTINUOUS  VIBRATIONS.  IV.  REPORT.  THE  EFFECT  OF  THE 
INJECTION  OF  1.67.  GLUCOSE  SOLUTION  TOGETHER  WITH  CITAMIN  C.) 

Mitt,  med.  Akad.  Kioto  23:246-256.  English  sunmary: 484 .  1938. 
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Sueda,  M.  1938  (EXPERIMENTAL  STUDY  OF  THE  EFFECT  OF  SOME  MEDICINES 
UPON  THE  GENERAL  CONDITIONS,  BODY -WEIGHT  AND  LIFE  PERIOD  OF  ANIMALS 
SUBJECTED  TO  CONTINUOUS  VIBRATIONS.  I.  REPORT.  THE  EFFECT  OF  THE 
INJECTION  OF  PHYSIOLOGICAL  SALINE  SOLUTION  AND  0.8%  GLUCOSE  SOLUnOW. 
Mitt,  med.  Akad.  Kioto  22:808-820.  English  sumnary: 1077,  1938. 
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UPON  THE  GENERAL  CONDITIONS,  bODY -WEIGHT  AND  LIFE  PERIOD  OF  ANIMALS 
SUBJECTED  TO  CONTINUOUS  VIBRATIONS.  III.  REPORT.  THE  EFFECT  OF  THE 
INJECTION  OF  GLUCOSE  SOLUTION  AND  VITAMIN  B,.) 

Mitt,  med.  Akad.  Kioto  23;1-1S.  English  au^ry:  211.  1938 
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THE  BODY  TEMPERATURE,  QUANTITY  OP  FOOD,  QUANTITY  OF  URINE,  QUANTITY  OF 
FAECES,  RATES  OF  RESPIRATION  AND  PULSE 
Mitt,  med.  Akad.  Kioto.  (Kyoto-Ikadalgaku-Zasshl)  22:  391-392 
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Sueda,  M.  1938  THE  BODY  TEMPERATURE  OF  RABBITS  DURING  AND  AFTER  VIBRATION. 
Mitt.  Med.  Akad.  Kioto.  25:231-234 


Sueda,  M.  1938  EXPERIMENTAL  STUDY  OF  THE  EFFECT  OF  ALTERNATE  VIBRATION 
AND  RESPONSE  UPON  THE  BODY-WEIGHT  OF  ANIMALS.  Mitt.  Med  Akad.  Kioto, 
25:30-34  , 
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Sueda,  M.  1938  EXPERIMENTAL  STUDY  OF  THE  EFFECT  OF  SOME  MED 
GENERAL  CONDITIONS,.  BODY -WEIGHT  AND  LIFE  PERIOD  OF  ANIMALS 

CONTINUOUS  VIBRATIONS.  VI.  REPORT.  AN  EXAMINATION  IN  WHICH 
SALINE  SOLUTION  WAS  OMITTED  Mttteilungen  aus  der  Medizinis 
Kioto  24:535-39  English  Summary  615-616 
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Sueda,  M.  1938  (EXPERIMENTAL  STUDY  OF  THE  EFFECT  OF  VIBRATIONS  UPON  THE 
HEALING  OF  WOUNDS.) 

Mitt,  med.  Akad.  Kioto  24:1014-1016.  English  summary:  1170 .  1938 
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Sueda,  M.  1938  UPON  THE  EFFECTS  OF  CONTINUOUS  VIBRATION  ON  THE  LIFE 
PERIOD  OF  RABBITS  DEPRIVED  OF  BOTH  KIDNEYS 

t .  ined .  Akad .  Kioto  23:874*880.  English  summary,  pp.  1088*1089 
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Sueda,  M.  1939  BODY*TEMPERATURE  OF  RABBITS  DURING  AND  AFTER  ’IBRATION 
(Mitt .  med.  Acad .  Kioto  (Kyoto*Ikadaigaku  Zasshi)  25,  397) 
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Sueda,  M.  1939  (EXPERIMENTAL  STUDY  OF  THE  EFFECT  OF  ALTERNATE  VIBRATION 
AND  REPOSE  UPON  TOE  BODY -WEIGHT  OF  ANIMALS.) 

Mitt,  med.  Akad.  Kioto  25:30-34.  English  summary: 209*210 .  1939 
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Tait,  J.  N.  1961  IN-FLIGHT  SOUND  LEVEL  AND  VIBRATION  CONDITIONS  IN  NAVAL 
AIRCRAFT  ELECTRONIC  EQUIPMENT  COMPARTMENTS.  In  1961  Proceedings  of  the 
Institute  of  Environmental  Sciences  National  Meeting,  April  5,  6,  7.  1961, 
Washington.  D.  C.  (Mt.  Prospect,  Ill.:  Institute  of  Environmental  Sciences, 
P.  0.  Box  191)  pp.  623-626 
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Tcmkin,  J.  1933  DAMAGE  TO  THE  EAR  CAUSED  BY  NOISE  AND  VIBRATION  Monatsschr. 
ohrenheilk  67:257-299,  450417,  527-553,  705^736,  823-834 
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Temkin,  la  S . ,  1960  THE  PATHOGENESIS  AND  CLINICAL  ASPECTS  OF  VIBRATORY 

COCHLEOVESTIBULAR  DISORDERS.  Vestn  Otorinolaring  22:5-15,  May- June  1960 
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ten  Cate,  W. ,  tr.  Murray.  R.  C.  1953  'VIBRATION  NUISANCE  (TRILLINGSHINDER) . 

Instituut  T.  N.  0,  Voor  Werktuigkundige  Cons t rue t ies ,  Delft,  Rept .  No.  14/, 
May  1933  (Royal  Aircraft  Establishment,  Great  Britian,  Library  Trans.  No. 
693,  Oct.  1957)  ASTIA  AD-159  701 

ABSTRACT:  A  review  of  published  information  on  the  evaluation  of  the  nuisance 

levels  of  vibration  in  houses,  cars  and  aircraft  for  personnel,  with  proposals 
for  better  studies  based  on  opinion  sampling.  (AUTHOR) 
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ten  Cate,  W.  1957  APPENDICES  TO  REPORT  147  (MAY,  1953)  ON  VIBRATION  NUISANCE 
(Instltuut  T.N.O.  Voor  Werktulgkundige  Constructles ,  Delft,  Report  No.  150) 
October,  1957,  Royal  Aircraft  Establishment,  Great  Britian,  Library 
Translation  No.  694,  ASTIA  AD  161  v77 

ABSTRACT:  Comments  on  various  papers  which  have  been  published  since,  the 
appearance  of  Report  147,  in  the  form  of  three  appendices. 
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Terent'ev,  V.  G.  1959  CHANGES  IN  VASOMOTOR  REFLEXES  DURING  EXPOSURE 

OF  THE  INDIVIDUAL  TO  GENERAL  VIBRATIONS.  Pavlov  Journal  of  Higher 

Nervous  Activity  9(5):570-577  May  1960 

Translation  of  Zh.  Vyss.  Nerv.  Deiat.  Pavlov  9(5) :649-656,  1959. 

ABSTRACT:  Vibrations  of  frequencies  from  10  to  70  cps  and  amplitude 

of  0.4  mm  did  not  generally  produce  any  changes  in  conditioned  or 
unconditioned  vasomotor  reflexes.  Vibrations  of  frequencies  from  10 
to  40  cps  and  amplitude  0.8-1. 2  mm.  and  of  50  cps  and  '  iplitude  O.Snan, 
produced  moderate  changes  in  conditioned  vasomotor  reflexes,  (reduction 
in  the  vascular  reaction,  disinhibition  of  differentiation,  and  increase 
of  spontaneous  fluctuations  in  the  plethysmogram) ,  indicative  of 
adaptation.  Prolonged  exposure  of  4  hours  induced  fatigue.  Vibrations 
of  higher  frequencies  and  larger  amplitude  caused  inversion  or  abolition 
of  the  conditioned  and  unconditioned  vascular  reflexes.  Injection  of 
caffeine  reduced  the  harmful  effect  of  vibration  and  contributed  to  the 
more  rapid  restoration  of  conditioned  and  unconditioned  vascular  reflexes. 
Repeated  exposure  to  tolerable  ranges  of  general  vibration  results  in 
adaptational  changes.  (Author) 
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Tereschovich,  K.  1937  WIRKUNG  DER  BESCHLEUNIGUNG  AUF  DES  ORGANISMS  (Effects 
of  Acceleration  Upon  the  Organs) 

Vvestn.  Vozd.  Flota  19(4);  29-34. 


.  2,140  . 


Thiessen,  G.  J.  and  E.  A.  G.  Shaw  1958  EAR  DEFENDER  FOR  NOISE 
PROTECTION 

J.  of  Aviation  Medicine  29( 11) : 810-814,  November  1958 


SUMMARY:  Vibration  of  the  whole  ear  protector  ia  the  main  mechanism  by 
which  low-frequency  sound  reaches  the  ear  when  a  well-sealed  protector  is 
used.  In  the  case  of  the  cover  type  of  ear  defenders,  this  vibration  can 
be  minimized  by  means  of  a  cushion  which  uses  a  high  Young's  modulus 
sheath  to  contain  a  high  bulk  modulus  filler.  In  this  way  a  cushion 
spring  constant  can  be  achieved  which  exceeds  many  times  that  of  the  flesh 
around  the  ear  and  at  the  same  time  the  equalization  of  the  pressure  on 
the  head  contributes  greatly  to  comfort.  The  spring  constant  of  the  flesh 
may  be  increased  by  pressure  but  to  this  the  comfort  requirements  of  the 
wearer  will  set  a  limit.  Cup  volume  and  enclosed  head  area  also  play  their 
part.  A  suitably  designed  ear  defender  can  easily  provide  20  db.  attenuation 
at  50  cps. 


896 

Thomas,  O.E.  1961  FUGHT  VIBRATION  SURVEY  OF  F-lOlA  AIRCRAFT. 

(Aeronautical  Systems  Div.,  Air  Force  Systems  Command,  Wright -Patterson 
AFB,  Ohio)  ASD  Technical  Note  No.  61-60,  ASTIA  AD-  400  231,  May  1961 

ABSTRACT:  The  F-IOIA  aircraft  was  surveyed  to  determine  the  vibration 
environment  existing  throughout  the  vehicle  under  all  flight  conditions 
expected  in  service.  Approximately  32,630  data  points  were  obtained  from 
25  separate  locations  on  the  vehicle  during  31  test  flights.  The  data  obtained 
in  this  survey  were  evaluated  to  determine  the  vibration  test  requirements  whic)* 
should  be  specified  for  items  of  equipment  to  be  used  on  the  F-lOlA  aircraft. 

The  data  indicated  that,  in  general,  the  vibration  testing  requirements  listed 
in  Specification  MIL-E-5272  are  more  than  adequate  for  F-IOIA  equipment. 
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Thomas,  C.  E.  1962  FLIGHT  VIBRATION  SURVEY  OF  C-130A  AIRCRAFT 

(Aeronautical  Systems  Division,  Wright-Patterson  AFB,  Ohio)  ASD-TDR-62 -267; 
ASTIA  AD-274  904;  March  1962 

ABSTRACT:  A  C-130A  aircraft,  SN  53-3133,  was  surveyed  at  Wright-Patterson  AFB, 
Ohio  to  determine  the  vibration  environment  existing  throughout  the  vehicle  under 
all  flight  conditions  expected  in  servirce^ — ^Approx! raateiy  ^0,700  dat a  po i nt S  were 
obtained  ^rom  21  separate  locations  on  the  vehicle  during  five  test  flights.  The 
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data  obtained  in  this  survey  vere  evaluated  to  determine  the  adequacy  of  vibra¬ 
tion  test  requirements  for  aircraft  equipment  as  contained  in  Specification  No. 
Mil-E-S272C.  The  data  indicated  that  the  vibration  testing  requirements  of  that 
specif icat .on  were  more  than  adequate  with  the  exception  of  the  very  light 
pieces  of  equipment  which  are  attached  to  the  fuselage  sidewalls  in  the  vecinity 
of  the  prop  plane.  (AUTHOR) 
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Thomas,  C.  E.  1962  FLIGHT  VIBRATION  SURVEY  OF  XC-123D  AIRCRAFI 

(Aeronautical  Systems  Division,  Wright -Patterson  AFB,  Ohio)  ASD-TDR  62-235; 
ASTIA  AD-274  903;  Feb.  1962 

ABSTRACT:  An  XC-123D  aircraft,  SN  53-8068,  was  surveyed  at  Wright -Patterson  AFB, 
Ohio  to  determine  the  vibration  environment  existing  throughout  the  vehicle  under 
all  flight  conditions  expected  in  service.  Approximately  24,300  data  points  were 
obtained  from  23  separate  locations  on  the  vehicle  during  four  test  flights.  The 
data  obtained  in  this  survey  were  evaluated  to  determine  the  adequacy  of  vibra¬ 
tion  test  requirements  for  aircraft  equipment  as  contained  in  Specification  Nr,  ' 
Mil-E-5272C.  The  data  indicated  that  the  vibration  testing  requirements  of  this 
specification  were  adequate  with  the  exception  of  the  very  light  pieces  of 
equipment  which  were  attached  to  the  fuselage  sidewalls  in  the  vicinity  of  the 
prop  plane.  (AOTHOR) 
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Thompson,  A.B.  1959  PHYSIOLOGICAL  AND  PSYCHOLOGICAL  CONSIDERATIONS  FOR 
MANNED  SPACE  FLIGHT.  (Chance  Vought  Aircraft,  Inc.,  Dallas,  Texas) 
Rept.  no.  E9R-12349,  July  7,  1959 


ABSTRACT:  An  analysis  of  the  various  psychological  and  physiological  stresses 
and  deviations  from  earth  environment  has  been  programmed  on  a  systematic 
basis.  Definitions  of  specific  requirements  are  presented  in  detail  In  the 
order  of  their  occurence  on  a  typical  orbital  mission. 
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Thompson,  S.P.  1954  ORIGINS  OF  PROPOSED  SHOCK  AND  VIBRATION  TERMINOLOGY. 
Magazine  of  Standards.  25:384-386 
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Thomaon,  G.R.  1958  FINAL  REPORT  ON  VIBRATION  TEST  OF  E36  COLLECTIVE  PROTECTOR 
Development  and  Proof  Services,  Aberdeen  Proving  Ground,  Maryland  OCO  Project 
Number  65  ASTIA  AO  155  263 

ABSTRACT:  The  purpose  of  the  test  was  to  determine  If  the  E36  Collective  Protector 
would  be  damaged  when  subjected  to  vibration  such  as  might  be  encountered  during 
transpor^tion  and  handling.  The  collective  protector  was  vibrated  along  each 
of  Its  three  major  axes  as  stated  In  Specification  MIL-T>4807  (USAF),  reference 
test  method  LA,  for  equipment  without  shock  isolators.  Drawings  of  the  test 
setups  are  shown  in  Figures  1  and  2,  Appendix  A,  and  the  test  results  are  presented 
In  Table  1,  Appendix  B.  No  apparent  damage  was  sustained  by  the  E36  Collective 
Protector  as  a  result  of  this  test. 
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Tinker,  M.  A.  1948  EFFECT  OF  VIBRATION  UPON  READING 
American  J.  Psychology  61:386-390,  Jan.  1948 
NOTE:  Reel  7,  Flash  6,  Item  34 


SUMMARY  AND  CONCLUSIONS:  (1)  The  purpose  of  this  experiment  is  to  study  the  effect 
of  vibration  of  textual  material  on  speed  of  perception  in  reading.  (2)  A  control 
group  and  an  experimental  group  of  69  readers  each  read  Form  I  and  Form  II  of  a 
speed-of-reading  test  with  10-min.  time  limits.  For  the  experimental  group,  Form 
II  was  read  whlie  the  copy  vibrated.  (3)  Vibration  of  the  copy  reduced  speed  of 
perception  in  reading  by  significant  amounts,  about  5T.  (4)  The  speed-of-reading 

technique,  when  standardized  tests  are  used  in  an  adequate  experimental  design, 

■ey  be  employed  to  advantage  to  measure  readability  of  print.  (AUTHOR) 
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Titov,  G.  1961  TITOV  ADRESSES  SCIENTIFIC  MEETING 
(FBIS  USSR  &  East  Europe,  No.  199,  October  13,  1961) 

ABSTRACT:  Cosmonaut  German  Titov  said  he  was  confident  that  Soviet  cosmonauts 
would  be  the  first  to  fly  to  the  moon.  It  would  be  happy  to  pilot  a  spaceship 
once  more,  he  declared.  German  Titov  was  addressing  a  meeting  of  propagandists 
of  scientific  knowledge  held  at  a  polytechnical  museum  tonight. 

It  is  possible  to  live  and  work  in  the  state  of  weightlessness.  This  is 

the  main  conclusion  which,  in  TitovJa^pinlon^-cau-be^rawn  from  hts  -25-hout - 

flight  around  the  earth  on  6  and  /  August.  The  cosmonaut  added  that  the  state 
of  weightlessness  proved  somewhat  different  from  what  the  scientists  thought 
about  it  before  the  flight. 
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German  Titov  pointed  out  that  the  noise  and  vibrations  in  the  cabin  did 
not  exceed  admissible  norms.  The  vibration,  for  Instance,  did  not  at  all  hamper 
him  in  following  the  instruments.  Titov  said  that  were  he  to  fly  again  around 
the  earth  he  would  be  able  to  distinguish  one  sea  from  another  by  the  color  of 
the  water. 

The  cosmonaut  regretted  that  he  had  failed  to  take  good  photographs  of  the 
earth  from  aboard  the  ship.  "The  boys  who  will  fly  after  me  are  sure  to  get 
better  photographs"  he  added. 

Daniel  Petrucci,  an  Italian  doctor  who  spoke  at  the  meeting,  expressed 
admiration  at  the  Soviet  achievements  in  space  exploration.  . (CARI) 
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Titov,  G.  1962  MY  DAY  IN  SPACE 
Spaceflight  4(5):  146-150  Sept.  1962 


ABSTRACT:  This  is  an  abridged  version  of  the  speech  made  by  the  Russian  astronaut 
German  Titov  on  May  3,  1962,  at  the  3rd  Space  Science  Symposium  in  Washington, 

D.C.  Various  aspects  of  his  17-orbit  flight  of  August  6-7,  1961,  discussed 
included  launching,  entering  orbit,  actual  flight,  re-entering  the  atmosphere, 
and  landing.  The  basic  physiological  functions  conformed  well  to  flight  loads 
and  stresses.  The  flight  indicated  that  man  can  withstand  the  effect  of  weight¬ 
lessness  for  24  hours.  Some  motion  sickness  was  encountered  which  later  abated, 
but  eating,  drinking,  muscle  coordination,  and  task  performance  remained  good. 

The  flight  was  preceded  by  two  preparatory  stages,  a  training  program  consisting 
of  theoretical,  special  physical,  medico-biological,  technical,  and  flight 
factors;  and  an  immediate  preflight  period. 
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Tobias,  C.A.  &  J.V.  Slater  1962  OUR  VIEW  OF  SPACE  BIOLOGY  WIDENS 
Astronautics  7(1);  20-22,  47-52,  Jan.  1962 


ABSTRACT:  Biological  research  in  the  space  program  is  important.  Knowledge  of 
man's  ability  to  withstand  acceleration,  deceleration,  temperature  changes, 
weightlessness,  vibration  and  radiation,  is  necessary  to  safely  put  a  man  in 
space.  Various  phenomena  both  observed  and  considered  for  future  research  arc 
listed. 
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Togart  1957  A  GUIDE  TO  THE  SOLUTION  OF  VIBRATION  AND  SHOCK 

PROBLEMS.  Library  of  Congreaa  no.  KAPL-M-SVT-l 
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Tolle,  E.A.  1960  SIMULATED  COMBINED  VIBRATION,  SUSTAINED  ACCELERATION 

AND  EXTREME  TEMPERATURE  ENVIRONMENTS.  (Aeronautical  Accessories  Lab., 
Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio)  WADC  TN  59-351. 
Feb.  1960.  ASTIA  AD  236  057 


ABSTRACT:  A  simulator  believed  to  be  the  first  of  its  kind  to  produce  simultan¬ 
eous  steady  acceleration,  vibratory  acceleration,  and  extreme  temperature  is 
described.  It  comprises  a  450  pound  force  electro-dynamic  vibrator  and  tempera¬ 
ture  box  installed  on  a  large-mass  centrifuge.  The  combination  of  environments 
produced  by  this  simulator  makes  possible  more  realistic  testing  of  certain 
ballistic  missile  components  than  otherwise  would  be  possible.  Design  and 
performance  characteristics  are  presented,  and  component  testing  results  are 
discussed.  (Author) 
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Travers,  P.  R.,  &  J.  C.  Guignard  1959  EFFECT  OF  VIBRATION  OF  THE  HEAD  AND 

OF  THE  WHOLE  BODY  ON  THE  ACTIVITY  OF  POSTURAL  MUSCLES  IN  MAN:  SOME  QUALITA 
TIVE  OBSERVATIONS.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough) 

FPRC  Rept.  1063 
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Tschermak-Seysenegg,  A.  1932  PHYSIOLOGISCH-OPTISCHE  BEOBACHTUNGEN  IM  FLUGZEUG 
UND  IM  ROTATOR lUM  (Physiological -Optical  Observations  in  the  Aircraft 
and  in  the  Rotarium) 

Forsch.  Fortschr.  dtsch,  Wiss.  (Berlin)  8:  72-73 


910 

Turner,  L.  1962  A  REVIEW  OF  THE  EFFECTS  OF  VIBRATION  ON  PERFORMANCE  AMRL  Meao. 
Report  P-18,  October  1962 
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Tusskiewiez,  A.R.  and  W.  Szewczykowskl .  1953  WYNIKI  KLINICZNYCH  BADAN 

TRAKTORZYSTOW .  (Clinical  results  of  examination  of  tractor  workers.) 
Ann.  Univ.  Lubin.  sec.  D  8:213-230 
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Uglov,  W.,  A.  Martischenja,  and  A.  Goldberg.  1936  UBER  DIE  UIRKUNG  VON 

LARM  UND  ERSCHUTTERUNG  AUF  DEN  GAS  AUSTAUSCH.  (Effect  of  noise  and  vibra¬ 
tion  on  gaseous  exchange.)  Arbeits  physiol.  9:387-391 
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Uglov,  W. ,  A.  Martischenja  &  A.  Goldberg  1936  EFFECT  OF  NOISE  AMD 
VID  v\TION  ON  BASAL  METABOLISM.  Arbeits  physiol.  9:387-391 
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U.S.  Aerospace  Information  Division  19|‘ 
SYSTEMS 

Science  and  Technology  Branch,  Aerospacj 
Nov.  30,  1961  ASTIA  AD  269  / 


|61  SOVIET  LITERATURE  ON  LIFE  SUPPORT 
e  Information  Division  AID  Rept.  61>1S6 


ABSTRACT:  This  publication  contains  material  on  the  folloving  subjects: 
ecological  system;  stress  factors  -  acceleration,  noise,  and  vibration; 
veightlessness ;  radiation  effects;  training  and  blotelemetry . 


% 
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Aeronau^ical  Systems  Division 


1962 


A  STUDY  OF  TANDEM  HELICOPTER  FUSELAGE 
VIBRATION.  (Aeronautical  Systems  Division,  Dir/Aeromechanics,  Flight 
Dynamics  Lab.,  Wright -Patterson  /|lFB,  Ohio)  Report  No.  ASD-TDR-62-284, 
Sepr ember  1962,  ASTIA  AD-  290317 


ABSTRACT:  A  comprehensive  research  pr<l>gram  covering  many  facets  of  tandem 
rotor  helicopter  fuselage  vibration  va^  conducted.  Analytical  portions 
consisted  of  the  development  of  methodi  for  the  prediction  of  fuselage  natural 
and  forced  modes;  test  portions  of  the  program  determined  fuselage  stiffness 
properties,  rotor  shaft  vibratory  loadi  and  in-flight  natural  frequencies, 
modes  and  vibration  levels.  The  results  have  proven  to  be  of  considerable 
value  in  the  design  of  the  present  generation  of  helicopters. 


I 
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USAF.  Air  Dev.  Div.  1960  BIBLIOGRAPHY  OF  RESEARCH  REPORTS  AND  PUBLICATIONS 
ISSUED  BY  THE  BIO-ACOUSTICS  BRANCH,  (Wright  Air  Development  Division, 
Wright-Patterson  AFB,  Ohio)  Dec.,  1960 


ABSTRACT:  Lists  publications  considered  to  be  of  lasting' interest  which  have 
resulted  from  the  research  activities  of  the  Bio-Acoustics  Branch,  Aero-space 
Medical  Laboratory,  Wright-:'atterson  Air  Force  Base.  Items  are  listed,  with¬ 
out  abstracts  under  the  headings:  Sound  sources  and  noise  fields;  Sound 
propagation;  Acoustic  instrumentation;  Noise  control-general;  Noise  control 
structures;  Hearing  and  physiology  of  the  ear;  Speech;  Biological  and  psycho¬ 
logical  effects  of  noise;  Ear  protection;  Mechanical  characteristics  of  the 
human  body,  effects  of  vibration  and  shock;  General  noise  guides  and  criteria; 
Bionics;  Miscellaneous.  An  author  index  is  given. 
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U.S.A.F.  Aerospace  Medical  Division  1962  CUMULATIVE  AUDITORY  EFFECTS 
RESULTING  FROM  MULTIPLE  EXPOSURE  TO  INTENSE  ACOUSTIC  STIMUUTION. 

PART  I.  DEAFENING  EFFECTS  OF  NOISE  ON  THE  CAT.  (6570th  Aerospace  Medical 
Research  Laboratories.  Aerospace  Medical  Div.,  Wright-Patterson  AFB,  Ohio) 
Report  No.  AMRL-TDR-62-99(l) .  Dec.  1962.  ASTU  AD  404  761 


ABSTRACT;  Aural  effects  of  exposure  to  intense  noise  were  investigated  by 
measurements  of  the  auditory  sensitivity  of  cats,  as  determined  by  their 
behavior,  before  and  after  exposures  and  by  histological  examination  of  their 
cochleas.  Exposures  to  115  db  for  1/8  hour  or  105  db  for  1/4  hour  result  in 
temporary  threshold  shift  (TTS)  with  the  same  general  features  and  course  of 
recovery  as  for  man.  However,  1/4-hour  exposures  require  18  db  less  sound 
to  produce  the  same  magnitude  of  shift  in  the  cat.  Noise  of  115  db  for  1/4, 
1/2,  2,  or  8  hours  without  interruption  produced  permanent  threshold  shift 
(PTS)  in  which  magnitude  depended  on  the  duration  of  the  exposure,  the  test 
tone  frequency,  and  the  susceptibility  of  the  individual  cat.'  When  the  2- 
hour  exposure  was  divided  into  16  doses  of  1/8  hour  each  and  four  different 
inter-exposute  intervals  of  0,  1,  6,  and  24  hours  were  used,  PTS  declined  as 
Inter-exposure  Interval  increased.  The  pattern  of  iniury  ratings  along  the 
basilar  membrane  is  highly  similar  to  the  pattern  of  the  behavioral  audio- 
grams,  if  both  are  placed  on  anatomical-frequency  scale. 
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0.  S.  Air  Force  1953  PHYSIOLOGY  OF  FLIGHT.  USAF  Manual  160-30. 
(Wash.,  D.  C.:  U.  S.  Govt.  Printing  Office,  1953). 
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Armed  Services  Technical  Information  Ai,ency  1957  SHOCK  AND  VIBRATION.  ENTRIES 
SELECTED  BY  DR.  J.  NORTON  BRENNAN,  PENNSYLVANIA  STATE  UNIVERSITY,  IN  CONJUNC 
TION  WITH  CONTRACT  DA  19- 129-qm-804 ,  REPORT  BIBLIOGRAPHY  (Document  Service 
Center,  Armed  Services  Technical  Information  Agency,  Dayton,  Ohio)  26  Aug, 
ASTU  AD  138  776 
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Armed  Services  Technical  Information  Agency  1959  BIO -ASTRONAUTICS: 

AN  ASTIA  REPORT  BIBLIOGRAPHY  (U)  (Armed  Services  Technical  Information 
Agency,  Arlington,  Va.)  Feb.  1959  ASTIA  AD  306  007 

(Secret  Report) 

ABSTRACT:  This  bibliography  covers  the  subject  matter  from  1952  through  1958 
insofar  as  report  literature,  represented  by  ASTIA  holdings  is  concerned. 
(Unclassified  Abstract) 
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Armed  Services  Technical  Information  Agency  1961  UNDERSEA  WARFARE, 

A  REPORT  BIBLIOGRAPHY.  (Armed  Services  Technical  Information  Agency, 
Arlington,  Va.)  ASTIA  AD-264  000,  1  October  1961 


ABSTRACT:  This  bibliography  was  prepared  by  ASTIA  in  response  to  frequent 

requests  for  information  concerning  Undersea  Warfare  and  related  topics.  A 
confidential  and  secret  section  of  the  bibliography  appear  separately  as 
AD-325  700  and  AD-325  701  respectively.  Citations  are  included  for  documents 
cataloged  by  ASTIA  from  1953  through  1  October  1961,  Entries  are  arranged 
in  alphabetical  sequence  by  subject  areas  pertaining  to  problems  in  detection, 
navigation,  ordnance,  propulsion,  and  underwater  sound.  Within  each  category 
and  its  subdivisions,  reports  published  by  Department  of  Defense  contractors  , 
are  listed  alphabetically  by  source  and  contract  number,  and  then  by  date; 
military  reports  are  arranged  by  source  and  title.  (Author) 
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U.S.  Army  'iignal  Corp.  1945  ROAD  VIBRATIONS  IN  MILITARY  TRUCKS. 

(Army  Signal  Corp.,  Ft.  Monmouth,  N.J.)  Reports  #3  &  #5,  July  1945. 
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U.  S.  Dept,  of  the  Navy  1962  BIBLIOGRAPHY  ON  THE  EFFECTS  OF  SHOCK  AND 
VIBRATION  ON  MEN.  (Structural  Mechanics  Laboratory,  Ship  Protection 
Div.,  David  Taylor  Mi^el  Basin,  Washington).  Tech.  Note  SML*740-8 
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O.S.A.F.,  Foreign  Tech.  Div.  1962  EARTH-SPACE-EARTH  (SELECTED  ARTICLES)  . 
(Foreign  Tech.  Div.,  Air  Force  Systems  Conmand,  Wright-Patterson  AFS,  Ohio) 

Trans.  No.  FTD-TT-62-1416  Oct.  11,  1962  ASTIA  AD  292  224 
Original  Source:  Zemlya-Zoamos-Zemlya ,  (Sbornik  Materialov,  Opublukovannykh 
V  Gazete  "Pravda”  Izdatel'stvo  "Pravda",  (Moskva),  24,  Pp.  10,  13,  14,  2/, 
30,  31,  45-4/,  51,  52,  56,  5/  and  61.  16  Aug.  1962 

ABSTRACT:  This  publication  contains  articles  by  the  following  titles:  "Vostok-3 
in  Outer  Space";  "News  from  Outer  Space";  "Vostok-4  in  Orbit";  "News  from  Outer 
Space";  "Research  Program  is  Being  Executed  Successfully";  "Conversation  in 
Outer  Space";  "Food  of  Gods";  "Precisely  According  to  Program";  "Before  the 
Completion  of  a  Historical  Flight";  "and  "Good  Wishes  to  Nations  of  the  World." 
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U.S.  Frankford  Arsenal  1946  INTERNAL  VIBRATIONS  EXCITED  IN  THE  OPERATION  OF 

PERSONNEL  EMERGENCY  ESCAPE  CATAPULTS 

(Frankford  Arsenal  Lab.  Div.,  Philadelphia,  Pa.)  Memo.  Rept.  MR-340, 

26  November  1946  ASTIA  AD  51  792 

ABSTRACT:  Studies  of  the  catapults,  T2  and  T4 ,  emergency  escape  personnel  show 
that  the  accelerations  transmitted  throughout  the  body  by  the  catapult  differ 
in  magnitude  and  phase  from  the  acceleration  applied  to  the  center  of  gravity 
of  the  system.  Typical  acceleration  measurements  on  dummy  and  human  subjects 
taken  from  Air  Corps  reports  are  given  in  this  report.  Comparisons  of  these 
records  with  independent  measurements  of  pressure-time  data  show  that  strong 
Internal  vibrations  of  the  several  massive  components  of  the  ejected  system  are 
superimposed  upon  the  motion  of  its  center  of  gravity.  As  a  consequence  of  these 
vibrator/  components,  the  internal  elastic  stresses  in  the  body,  depending  on  the 
phase  of  the  vibration,  at  their  peaks  will  exceed  the  values  which  would  be 
required  lor  the  acceleration  of  an  equivalent  rigid  body  to  the  required 
terminal  velocity  under  action  of  the  same  applied  forces.  Since  the  estimated 
safe  limit  for  these  elastic  stresses  is  not  very  high  compared  with  the  stress 
level  to  obtain  the  required  center  of  gravity  acceleration,  the  excitation  of 
such  internal  vibratory  motion  imposes  a  distinct  limitation  in  the  application 
of  the  catapult  to  personnel  escape.  It  is  the  purpose  of  this  report  to 
consider:  (a)  the  general  theory  of  such  mechanical  transients  and  their 

excitation,  and  (b)  application  to  the  problem  of  catapult  and  ammunition 
design. 
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U.S.  Joint  Publications  Research  Service  1962  THE  QUESTION  OF  PHYSICAL 
HYGIENIC  EVALUATION  OF  PULSE  OSCILLATIONS 

(Joint  Publications  Research  Service,  Washington,  D.C.)  JPRS*14974, 
27,  Aug.  1962.  NASA  N  62-17969 


ABSTRACT;  The  study  of  physical-hygienic  evaluation  of  pulse  oscillations  in 
the  hiunan  organism  is  discussed.  The  most  important  factors  in  such  studies 
is  the  establishment  of  indices  which  do  not  cause  pathologic  changes  in  the 
organism  and  their  quantitative  expression.  For  the  accomplishment  of  this 
task,  it  is  necessary  on  the  widest  scale  to  set  up  experimental  models,  pri¬ 
marily  using  sinusoidal  oscillations.  It  is  also  necessary  to  carry  out 
clinical  studies  using  physiological  and  biochemical  methods  for  the  establish¬ 
ment  of  the  early  changes  which  cannot  be  detected  by  ordinary  clinical  methods. 
The  hardness,  the  duration,  the  number  of  shocks  per  second,  and  the  amplitude 
of  the  pulse  oscillations  should  be  obtained.  It  is  especially  necessary  to 
determine  the  changes  of  acceleration  with  respect  to  time,  since  this  is  a 
combined  index  of  hardness  and  is  the  most  stable  index. 
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U  S.  Naval  Medical  Research  Institute  1945  EVALUATION  OF  CREPE  SHOES  AND 
■  HEELS  TO  ABSORB  SHOCK  ON  STEEL  DECKS. 

(Naval  Medical  Research  Institute.)  Rept.  NH6/ALL-X-517,  30  Apr.  1945. 
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U.S.  Navy  1957  ENGINEERING  REPORTS  ON  SHIPBOARD  VIBRATION  PROBLEMS  DURING  1957 
Mare  Island  Naval  Shipyard,  Val le jo , ,  Ca 1 ifornia  ASTIA  AD  217  565 

ABSTRACT:  This  publication  is  composed  of  a  series  of  engineering  reports  on 
shipboard  vibration.  Tests  were  conducted  to  determine  main  engine  vibration, 
propulsion  machinery  ami  port  turbo  generator  set  noise  and  vibration^  turbo¬ 
generator  vibration,  hull  and  machinery  vibracion,  and  radio  and  electronic  set 
vibration 


r.S.  N.iyy  i‘<S8  ENOINKKRINC  REPORTS  ON  SHIPBOARD  VlhR/VrToN  PRi;!;i  Ky.:, 
Man-  Isl  tnd  N.iv.il  Shipyard,  Val  lojo;  Cal  ifornia  ASTIA  AD  217  hbo 


ABSTRy\(T:  This  publication  is  composed  of  a  series  of  engineering,  rcpcr'ls  on 
shipboard  vibration.  Tests  were  conducted  to  determine  main  condenser  pu:rip 
vibration,  deck  vibration,  generator  vibration,  cooling  pumps  vibraticn,  and 
vibration  of  the  No.  2  main  diesel  engine. 
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U.S.  Navy  1959  ENGINEERING  REPORTS  ON  SHIPBOARD  VIBRATION  SURVEYS  -  1957-195o 
Portsmouth  Naval  Shipyard,  U.S.  Navy  ASTIA  AD  225  969 


ABSTRACT;  This  report  contains  the  measurement  techniques  used  in  shipboard 
vibration  tests  and  the  results  of  those  tests. 
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U.S.  Office  of  Naval  Research  1946  MONTHI.Y  REPORT  OF  THE  SPECIAL  DEVICES 
CENTER, 'DECEMBER  1946 

Office  of  Naval  Research,  Special  Devices  Center,  Port  Washington,  L.I.,  N.Y. 
ASJIA  ATI  28590 


ABSTRACT;  Synthetic  training  devices,  teaching  aids,  human  engineering,  tactical 
evaluators,  research  tools,  and  training  methods  arc  the  fields  for  which  special 
devices  have  been  developed.  In  order  to. famil iarize  the  operator  with  his 
duties,  new  training  techniques  include  assessing  dry  aircraft  rocket  and  bombing 
runs,  remote  scoring  target,  projector  smoke  generator,  coordination  of  navigation 
devices,  and  contact-flight  simulator.  A  discussion  is  given  of  pilot 
ejection  seat  which  is  necessary  for  escape  ffom  high-speed  aircraft.  New 
developments  in  sighting  for  aircraft  and  anti-aircraft  gun  systems  are  automatic 
sighting  sys terns ■ comb ining  radar  information,  a  gyro  unit,  a  computer,  and  servos. 
It  is  suggested  that  television  be  used  for  mass  training  of  personnel  which  is 
an  important  factor  in  emergencies. 
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U.S.  Office  of  Sec.  of  Def.  Res.  &  Engng.  1957  SHOCK  AND  VIBRATION  P.UILETIN, 

- PART  II » — (Office  of  Sec  .-Res  *  6t  Engng. 7~WaBhington,  D.C.  )  Dec.  1957. 

ASTIA  AD  247  148. 


CONTENTS:  Includes  papers  on  saw-tooth  shock  equipment,  drop-test  facilities, 
instrumentation,  and  cumulative  vibration  effects. 


Assist  ir.t  Sccrt't  iry  of  D< 

VIBR^VTION  Llli-EllM  NCi .  22 
Rrsiarch  and  D»  v<;  1  opmt  nt  , 


(R.-s.  irch  and  D«'vo  lo;>r-rf'nt  )  I'iSS 
Si  rn.,;MKNT.  (Assistant  St-crctury 
Wash  inv;  ton  ,  D.C.)  AST  LA  AD-9  A  6 


Si«KK  ANT) 
of  Deffnse 
9  7 


cor, TENTS : 

Motion  sickness,  by  J.E.  Steele 

The  mechanics  of  vibration  in  the  hn  v.n  body,  by  E.K.  Franke 
Dam.J(;e  to  animals  due  to  vibration,  by  R.C.  Fowler 

Hydrostatic  effects  of  combined  curd)  1  in)?  a' d  deceleration,  by  R,  Edelberg 
Vibration  tolerance  levels  in  military  at  ;raft,  by  G.L.  Getllne 
Downward  ejections  at  high  speeds  and  high  altitudes,  by  E.G.  Sperry, 

H.P,  Nielsen,  and  I.M.  Barash 

Acceleration  problems  in  ejection-seat  design,  by  u.P.  Santi 
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U,S.  Assistant  Secretary  of  Defense  1957  INDEX  TO  SHOCK  AND  VIBRATION 
BULLETINS.  NO.  1  THROUGH  24.  A  SUBJECT  INDEX  AND  AUTHOR  INDEX  (U) 
(Assistant  Secretary  of  Defense  (Research  and  Engineering),  Washington, 
D.C.)  Oct.  1957.  ASTIA  AD  320  436. 
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U.S. 


Assistant  Secretary  of  Defense 
PART  I.  (Assistant  Secretary 
Washington,  D.C.)  Dec.  1957. 


1957  SHOCK  AND  VIBRATION.  BULLETIN, 
of  Defense  (Research  and  Development) 
ASTIA  AD  320  435. 
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U.S.  Assistant  Secretary  of  Defense  1959  SHOCK,  VIBRATION  AND  ASSOCIATED 
ENVIRONMENTS  PART  III.  (Assistant  Secretary  of  Defense,  Research  and 
Engineering,  Washington  D.C.)  Bull.  no.  27.  Pt.  3,  ASTIA  AD  212  976. 


ABSTRACT:  Test  facilities:  Vibration  environment  of  supersonic  track  sleds; 
Missile  com^i^nt  testing  on  rocket  sleds  at  the  Air  Force  Missile  Development 
Center;  Pneumatic  vibration  isolators  in  rocket-sled  simulation  of  missile 
accelerations;  NOTS  cont rolled-vibration  track  test  vehicle;  System  testing 


on  restraints  at  LA.ickJ)06d  SCTB;  low-cost  conplex-wave  tuachine  foi 

quality  control  vibration  tests;  Device  for  vibration  (or  shock)  testing  in 
3  tnu'ually  perpendicular  planes  simultancoi.sly ;  Evaluation  of  the  Hyge  Shock 
Tester  for  water-entry  sh';k  simulation:  Heavy-equiDinent  vibrator  using  a 
toERlc  mechanism.  Combined  environments;  Combined  environment  testing;  Simu¬ 
lating  combined  vibration,  sustained  acceleration,  and  extreme  temperature 
environments;  Investigation  of  a  novel  approach  to  cumbinea  environments 
testing  for  small  components;  Envi rotimental  test  program  for  components  of 
guided  missiles;  Destructive  testing  of  missile  components  under  simultaneous 
high-intensity  vibratory,  thermal,  and  electrical  stresses;  Redstone  missile 
factory-to-impact  simulation  in  the  laboratory;  Orbital  simulations;  Facility 
for  space  simulation  studies,  instrumentat ion:  Low-impcndance  vibration 
coupler  for  missile  use;  Pick-up  to  read-out  calibrator  for  vibration  channels. 
See  also  ASTlA  AD-212'  975,  ASTIA  AD  212  977,  ASTIA  AD  306  004. 
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U.S.  Assistant  Secretary  of  Defense  1960  SHOCK,  VIBRATION  AND  ASSOCIATED 
ENVIRONMENTS  P.ART  I.  (Assistant  Secretary  of  Defense,  Research  and 
Engineering,  Washington,  D.C.)  July  1960.  ASTIA  AD  318  006. 
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n.S.  Assistant  Secretary  of  Defense  1959  SHOCK,  VIBRATION  AND  ASSOCIATED 
ENVIRONMENTS,  PART  HI.  (Assistant  Secretary  of  Defense,  Research  and 
Engineering,  Washington,  D.C.)  Bull.  No,  27,  pt ,  4,  June  1959 
ASTIA  AD  212  977. 

ABSTRACT:  Design  and  use  of  vibration  test  Ugs  and  fixtures:  Nature  of  the 
vibration  testing  problem;  Design  criteria  for  vibration  test  jigs  and  fixtures- 
Scope  of  the  vibratio.i  fixture  p-  blem;  Vibration  fixtures  for  large  tust  items,’ 
Multi-purpose  environmental  test  fixtures;  A  critical  look  at  vibration  fixture’ 
performance;  Investigation  of  vibration  fixture  materials;  Comments  on  seminar 
on  jigs  and  fixtures;  Experimental  and  theoretical  study  of  an  oil  film  slider; 
Improved  version  of  the  fluid  film  method  of  stabilizing  an  auxiliary  vibration 
table;  Oil-film  supported  table  for  vibrating  large  components;  Building  an  inert¬ 
ial  guidance  facility.  Correlation  of  the  effects  of  laborator'y  vs  service 
£By|ronments  on  hardware;  Real  and  simulated  environment;  A  specification  writer's 
viewpoint;  Damage  accumulation  in  relation  to  environmental  testing;  Method  of 
equating  long  duration-low  intensity  and  short  duration-high  intensity  random 
vibration;  Evaluating  the  effects  of  logistic  environments  on  missile  reliability; 

Reliability  end  roechajii,cal  design, _ Information  exchange t-^Hational _ Bureau  of _ 

Standards  calibration  service  for  vibration  pickups;  Ad  Hoc  Committee  on  transpor¬ 
tation  hazards;  Research  program  on  random  vibration.  (See  also  ASTIA  AD  212  976) 
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U.S,  Oid^rc  of  t!u'  Socrotary  of  Dcfor--  f.-'x'".,  VlhAAT lO'.  a.Tj  Xi.StV'.lATED 

EN'VIRONriNTS  ,  T/vRT  IV.  OiiUv  of  M.c  k'c't  ary  .'i  I).!  .  R«„tMrch 

and  Engineering,  W.jsfi  ingi  on ,  D.C  )  iiiilletin  :<'o .  2*^.  ASTIA  AD  2'*«  b57, 

ABSTRAf'T:  This  pub  1  ic.rt  eon  cor.tair.s  sojr.e  of  t.fio  papers  presented  ai  the  28th 
Symposium  on  Shock,  Vibration  and  Associated  Envirennents  held  in  ttie  Departincrtal 
and  Commerce  Auditorium.s ,  Washington,  D.C.,  on  Kebruary  9-11,  19>0.  Tlie  Depart-, 
ment  of  the  Air  Force  was  host.  Tiis  section  of  the  BulleLtn  ontains  Uiiclassi- 
fied  papers  discussing  design,  test  tr.ethocs ,  instrumentation  and  data  analysis. 

The  material  discussed  at  the  panel  session  on  the  Collection,  Analysis  and  Pre¬ 
sentation  of  Shock  and  Vibration  Data  is  also  included.  A  Table  of  Contents  for 
all  four  Parts  of  the  Bulletin  and  an  attendance  list  for  the  28th  Symposium  may 
be  found  in  Part  1. 
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U.S.  Assistant  Secretary  of  Defense  1962  SHOCK,  VIBRATION  AND  ASSOCIATED 
EN\’IRONMENTS  PART  II.  (Assistant  Secretary  of  Defense,  Research  and 
Engineering,  Washington,  D.C.)  Bulletin  No.  30,  pt .  2,  Jan.  1962. 

ASTIA  AD  273  514. 


COCTENTS : 

Analytical  determination  of  mechanical  impedance 
Instruments  and  methods  for  measuring  mechanical  impedance 
Applications  qf  impedance  information 

Application  of  mechanical  admittance  data  to  the  solution  of  a  practical 
problem 

Structural  response  to  dynamic  load. 
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u.o.  As.si.stant  Secretary  of  Defense  1962  ■  ShOCK,  VIBRATION  AND  ASSOCIATED 
ENVIRONMENTS.  PART  V.  (Assistant  Secre<^ary  of  Defense,  Research  and 
Engineering,  Washington,  D.C.)  May  1962.  ASTIA  AD  276  199 

COf^TENTS :  Includes  data  on  advanced  test  and  simulation  facilities,  development 
of  a  combined  environment  chamber  for  physiological  testing,  measurement  and  simu¬ 
lation  of  space  environments,  vibration  testing  of  the  Mercury  capsule,  simulation 
problems  in  futuristic  space  environmental  chambers,  vibration  at  altitude,  vibra¬ 
tional  environment  of  the  Mercury-Redstone  vehicle,  and  simulation  of  air  drops 
for  the  Mercury  landing  system  controller  utility  of  isolators  for  protection  of 
equipment. 


U.S.  As^.  St'cr«>tarv  of  Drfensp  l'fS7  SHOCK  AND  VIBK,.TION  BULLETIN. 

TEN  YE/SS  OF  P3XJRESS.  (Assistant  Secretary  of  Defense,  R  search  and 
Deve  lofTDePt ,  Washington,  D.C.)  Bull.  No.  24,  Feb.  1957.  ASTIA  AD  320  434 
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U -S .  War  Dept . 

(War  Dept . , 


n.d.  PHYSIOLOGICAL  EFFECTS  OF  ULTRA-SONIC  VIBRATIONS 
Combined  Intelligence  Objectives  Subcomm.)  Report  #45 
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Usenko,  V.  R.  1961  EFFECT  OF  GENERAL  VERTICAL  VIBRATIONS  ON 
APPARATUS. 

In  Tr.  Leningrad  Sanitarnoglg  Med.  Inst.  71:9-15,  1961, 


THE  VESTIBUUR 
(Russian)  . 


VmATlON 


V. 
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Vars,  H.  M.  1961  A  STUDY  OF  METHODS  OF  EQUILIBRATING  TISSirE  OXYGEN 
REQUIREMENTS  AND  TISSUE  OXYGEN  SUPPLY  IN  SHOCK  AND  SHOCK-LIKE,  STATES. 
Annual  Progress  Report,  31  July  60  -  31  July  1961.  (Pennsylvania 
University,  Philadelphia)  (Contract  DA  49'-007-md-51 1) 

ASTIA  Doc.  No.  AD- 265  277. 

ABSTRACT:  The  secretion  (mlcrogram/miri)  and  peripheral  blood  concentration 
of  epinephrine  (E) ,  norepinephrine  (N).,  17-hydroxycort Iccsteroids  (17-OHCS) 
and  adrenal  vein  blood  flow  were  measured  in  hemorrhagic  shock:  (1)  bled 
to  60  mm  Hg,  maintained  for  1  hr.,  then  bled  to  30  mm  Hg  and  maintained  for 
1  hr;  and  (2)  bled  directly  to  30  mm  Hg,  and  maintained  for  2  hr.  In  other 
experiments  peripheral  blood  levels  of  E  and  N  were  followed  during  hypo¬ 
tension  at  30,  45  and  60  mm  Hg,  maintained  for,  1.5,  2,  3,  4  and  6  hr.  The 
adrenal  response  to  shed  blood  replacement  was  also  observed.  With  varying 
degrees  and  duration  of  hypotension  a  prompt  increase  in  E,  followed  by  a  lesser 
and  more  variable  increase  in  N,  occurred  in  all  groups.  Blood  relnfuslon  re¬ 
sulted  ir\  a  sharp  decrcaac  to  somewhat  above  control  value:  of  E  and  N  when 
high  secretion  anc  blood  levels  were  obtained  at  the  time  of  transfusion.  The 
adrenal  vein  blooc  17-OHC.S  concentration  usually  increased  at  moderate  levels 
of  hypotension  (6C  mm  Hel  althoueh  the  microgram/min  secretion  may  have  de¬ 
creased  due  to  the  reduction  in  blood  flow.  When  the  blood  pressure  was 
reduced  to  30  mm  Hg  adrenal  blood  flow  and  corclcold  secretion  were  markedly 
reduced  to  much  lower  levels,  (Author) 
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van  Galor,  J,  195'  GERUIS-  EN  SCH0K3EVEILIGING  VAN  0NDER2EEB0TEN  1949-  BIBLIO- 
GRAFIE  NOISE  AND  SHOCK  SAFEGUARDING  FOR  SUBMARINES  1949:  BIBLIOGRAPHy' (Technlsth 
Documentatie  Cen  :rum  voor  de  Krljgsmacht  (Netherlands)  10  Nov.  1957  Rent  no 
TDCK  2911-S2,  ASTIA  AD-156  155  ,  v  .  . 


Vernon,  J.A,  1952  CUTAN'EOUS  INTERACTION  RESULTING  FROM  SIMULTANEOUS  ELECTRICAL 
AND  MECHANICAL  VIBRATORY  STIMULATION  (Virginia  U,,  Charlottesville)  2  Sept. 
1952;  Contract  N7onr-372,  T.O.  2;  ASTlA  AD-13  860 
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Vtrnrn.  .’.A.  1^53  CirTAM-.f/'S  UTEHACTICK  RF.SlTTr:r, 

'  ‘•D'CTh 'CAL  AND  '.EC:-ANTCAL  VTDPATn'Y  STTVL'UTION.  J. 
Pr\'rholo,'-i  45(5)  j2>^-2R7.  May.  1953 


CIV.tLTANEO’IS 

riiT-tai 


ABSTRACT:  The  simultaneous  application  of  electrical  and  mechanical  vibratory 

forces  to  a  common  locus  on  the  finger-tip  was  demonstrated  to  produce  a 
cutaneous  interaction.  This  Interaction,  as  indicated  by  the  detection  of 
cutaneous  beats,  was  best  produced  in  the  narrow  frequency  range  of  about 
\280cycles  to  310  cycles  per  second. 

The  magnitude  of  the  cutaneous  Interaction  was  measured  by  determining 
the  effect  of  simultaneous  subliminal  electrical  stimuli  upon  mechanical 
vibratory  thresholds.  When  the  two  forces  were  presented  in  one  phase 
relation  (the  absolute  value  was  unknown),  the  mechanical  vibratory  thresholds 
were  greatly  lowered  as  compared  with  normal  mechanical  vibratory  thresholds, 
but  when  the  two  forces  were  presented  in  a  phase  relation  180  different 
from  the  first,  there  was  little  or  no  departure  from  normal  thresholds. 

The  evidence  shows  that  electrical  stimuli  do  not  stimulate  the  skin 
by  first  producing  mechanical  movements  in  the  skin. 

In  that  an  interaction  between  electrical  and  mechanical  vibratory’ 
stimuli  has  been  demonstrated,  even  under  limited  conditions,  it  now  app^rs 
fruitful  to  plan  future  work.  The  Investigation  is  being  extended  by  the  use 
of  continuous  phase  variation. 
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Verrtllo,  R.T.  1962  INVESTIGATION  OF  SOME  PARAMETERS  OF  THE 

CUTANEOUS  THRESHOLD,  FOR  VIBRATION . 

J.  of  the  Acoustical  Society  of  America  34( 1 1 ) : 1 768- 1 773 ,  Nov.  1962. 


ABSTRACT:  Sensitivity  to  vibration  on  the  hand  was  determined  as  a  function 
of  frequency,  contactor  dimensions,  contactor  configuration,  and  distance 
of  the  contactor  from  a  rigid  support.  It  was  found  that  each  of  these 
parameters  affects  the  threshold  in  a  different  way.  In  the  frequency 
between  25  and  640  cps ,  the  absolute  threshold  as  a  function  of  frequency 
yields  a  u-shaped  curve  that  reaches  a  maximum  of  sensitivity  in  the  region 
of  250  cps.  The  effect  of  the  geometric  parameters  appears  to  be  highly 
complex.  (Author) 
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Voight,  H.,  tr.  E.N.  Lahouvie  1958  EINIGE  NEUKRE  ERKENNTNISSE  UND 

EWAHRUNGEN*  BEI-SCHIFFSVIBRATIONEN  (RECENT  FINDINGS  ANT)  EMPIRICAL  DATA 
OBTAINED  IN  THE  FIEIJ)  OF  SHIP  VIBRATIONS)  Jahrbuch  Sch i f tbautechni sche 
Gescllschaf t  vol.  47,  Translation  268,  ASTIA  AD-202  516,  Feb.  1958 


ABSTRACT:  The  status  of  German  research  on  causes  of  vibration  in  ship  hulls 
appendages,  and  power  plants  is  described,  with  examples  drawn  from  the  work 
of  the  Germanische  Lloyd  and  the  STG  Technical  Committee  on  Ship  Vibration. 
Various  de^ 'tes  for  measuring  vibration  are  reviewed.  Also  Included  is  a 
discussion  ot  the  paper  by  several  specialists  In  the  field.  (Author) 
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Vokac,  Zdenek  1957  KINETOSY  --  NEMOCl  POHYBU  (KINETOSES  --  DISEASES  CAUSED 
BY  MOVEMENT-) 

(Veda  Zivot  (Czech.)  1957  (3):  153-155,  March  1957) 
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Volkov,  A.M.,  and  V.  Chirkov  1960  OSCILLATIONS  OF  THE  HUMAN  BODY  UNDER 

THE  EFFECT  OF  VIBRATION.  Gigiena  truda  i  professional  nye  zabolevaniia 
(Moskva),  4  (5):  8-12,  May  1960 


ABSTRACT:  The  physiological  effects  of  vibration  in  the  frequency  range  of 
1-70  cps  were  investigated  on  humans  with  the  aid  of  a  vibration  table  and  a 
vibration  stand.  A  method  of  simultaneous  recording  of  the  oscillatory  movement 
of  the  human  body  was  employed.  The  results  confirm  the  resonance  nature  of 
oscillations  in  the  frequency  range  of  5  o  anu  17-25  cps  for  the  human  body. 


953 

von  Bekesy,  G.  193")  SENSATIONS  OF  VIBRATION.  (Uber  die  Vtbra tion-semf indung) 
Akustichc  Zeit.  4:316-334. 

ABSTRACT:  The  diffusion  of  mechanical  vibration  and  the  isolation  of  resonance 
in  the  human  body  are  investigated.  From  the  sensation  of  pressure  and  vibration 
it  becomes  evident  that  they  occur  through  two  different  nerve  types  which  have 
separated  themselves  spatially  in  the  vicinity  of  the  fibrous  root.  The  fre¬ 
quency  dependence  of  the  vibration  threshold  is  continuously  measured  and  it 
appears,  through  impedance  measurements  of  the  surface  of  the  skin,  that  the 
sensation  of  vibration  is  not  determined  by  the  a.ternating  pressure,  but  by 
the  magnitude  of  deformation.  Finally,  an  arrangement  for  the  subjective 
measuring  of  vibration  force  is  given. 


; ,  I H 
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von  B.  kosy,  C.  1930  TM'  SFNSiriVITIf  OF  ST/\N0ING  AND  SITTING  M/\N  TO 

SINL'SuDLVL  VIBRATION,  (Ut 'r  d<e  Empfiiu  ichknit  des  s tchcndon  und 
sitzcnden  Monschcn  gcgen  sinus tormige  Erschutterungen) 

Akustiche  Zelt.  A;360-360. 

ABSTRACT:  A  shake  table  for  vertical  vibration  was  made  from  a  decimal  balance 
which  held  a  load  of  100  Kg.  With  this  arrangement  the  threshold  of  sinusoidal 
vibration  stimulation  of  normal  standing  and  sifting  man  was  measured  by  its 
frequency  raltionship.  The  frequency  range  investigated  was  from  0.1  to  100.0 
cps.  The  displacement  of  the  hand  or  foot  against  the  resting  body  which  were 
noticed  were  also  investigated. 

With  special  large-faced  quartz  microphones  the  pressure  threshold  of  vibration 
sensation  for  standing  man  could  be  determined,  which  as  anticipated  is  inde¬ 
pendent  of  frequency  in  a  wide  frequency  range.  With  resting,  standing  or 
sitting  man  periodic  variations  became  evident  which  parti/  coincided  with 

pulsation, 

« 

In  order  to  be  able  to  calculate  the  vibration  transmission  over  run,  the 
mechanical  impedance  of  man  was  ascertained  by  two  distinct  methods.  The 
frequency  dependence  of  impedance  showed  that  with  increasing  vibration 
frequency  even  smaller  nvasses  of  the  body  were  displaced  in  vibration. 

By  means  of  a  horizontal  pendulum  the  threshold  of  horizontal  vibration  were 
also  investigated.  At  the  same  time  the  appearance  of  the  vetebrai  column, 
could  be  observed. 
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von  Bekesy,  G,  1940  UBER  DIE  STARKE  DER  VIBRATIONSEMPFINDUNG  UND  IHRZ  OBJEKTIVE 
MESSUNG  (Concerning  the  Strength  of  the  Vibration  Experience  and  Its 
Objf ctive  Measurements) 

Akustische  Zcitschrift  5:  113-124 
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Von  Bekesy,  G.  1940  THE  NEURAL  TERMINATIONS  RESPONDING  TO  STIMULATION  OF  PRESSURE 
AND  VIBRATION.  J.  Exp.  Psychol,  26:514-519. 
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von  Bekesy,  G.  1948  VIBRATION  OF  THE  HEAD 

J.  Acoustical  Society  of  America  20(6) :  749--760,  Nov.  1948 


9')  8 

von  B<k»'sy,  G.  1959  FL'NNTI  ING  AIDNG  THK  SKIN  A-VD  BKTWTE,;  THF  IN'VKP  AND 

OUTER  HAIR  CELLS  OF  THE  CnrHIJ.A.  {  P  vc  ho  -  Ac  ou  1 1  c  L..i‘  .  .  H.irv.’r8  I'n  i  v  .  , 
CamhridKC,  Conn  act  No.  ISh'-lS.  A.STIA  AD-?29  ?Ab;  1  Jun-  1959 

Nee  al.so  Reprint  J.  of  the  Accni-tic.il  Society  of  Arurtca  31:1236-1249 

ABSTRACT:  An  attempt  has  been  made  to  show  that  (1)  the  rotating  tones  In 

hearing,  (2)  the  rotating  vibrations  on  the  skin,  (3)  the  difference  li;ien  for 
the  smalle.st  perceptible  distance  on  the  sKin,  and  (4)  Mich's  law  of  contrast  are 
all  consequence, of  the  sar'c  funnel ing  action  of  the  nervous  system.  In  many 
situations  the  role  of  the  funoeling  action  can  be  better  understood  if  a  neural 
funneling  unit  is  proposed,  takine.  into  account  that  a  local  stimulus  produces 
both  an  area  of  activity  and,  around  it,  an  area  of  decreased  sensitivity.  Since 
the  ipner  and  outer  hair  cells  in  the  cochlea  show  a  difference  in  sensitivity, 
the  funneling  action  between  these  areas  of  different  sensitivity  has  been 
investigated.  It  has  been  found  th.it,  betwee:i  su-h  areas,  the  locus  of  the 
sensation  is  continuously  displa^-ed  as  the  intensity  of  the  stimulus  is  increased. 
This  suggests  that  along  the  organ  or  Corti  there  is  a  longitudinal  displacement 
produced  by  variations  in  frequency,  and  a  radial  displacement  between  the  outer 
and  inner  hair  cells  produced  by  vari.itions  in  sound  pressure.  Thus  there  ..eems 
to  be  a  pitch -loudeess  coordinate  system  in  the  ear.  The  cochlear  model  . 

(J .  Acoust.  Soc.  Am.  27:830-841,  19S5)  with  nerve  supply  was  therefore  further 
developed  into  a  cochlear  model  with  more  and  less  sensitive  nerve  supplies,  in 
order  to  represent  the  outer  and  irner  nair  cells  in  the  organ  of  Corti.  (AUTHOR) 
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von  Dirings!..  .  n.  ,1415  LOS  MAS  IMPORTANTE.S  PROBLEMS  DE  LA  MEDICINA 
AERONAUTlCo  v*  !  ,'.>itant  Problems  of  Aviation  Medicine) 

Revista  medica  gernuno- ibero-amcr icana  (Leipzig)  8:  418-438 
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von  Diringshofen,  H.  1935  DIE  WICHTTIGSTEN  AUpGABEN  DES  FLIEGERAR2TES  U>’0 
DER  LUFTFAHRTXEDIZ IN  (The  Most  Important  Tasks  of  the  Flight  Surgeon 
and  the  Aviation  Medicine) 

Deutsche  Med  It  in isc he  Woehensehr i f  t  (Stuttgart)  61:  461-464  &  545-547 
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von  Diringshofen,  H.  ’.43  8  fL"R  DEN  TRUPPENARZT  PRAKTISCH  WICHTIG  FRACFN  DER 
LUFTFAHRTMEDIZIN  (Practical,  Important  Questions  of  Aeromed ic me  for 
the  Company  Doctor) 

Luf tfahr tmed izinische  Abhandlungcn  (Leipzig)  2:  252-253  . 
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von  Diringshofen,  H.  1950  BESCHLEUNIGUNGSWIRIOINCEN  IM  RONTGENBILD  (Acceleratio* 
Effects  in  the  X-ray  Pictures) 

Weltraumfahrt  1:  135-137 
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von  Gierke,  H.  E.  1949  SOUND  ABSORPTION  AT  THE  SURFACE  OF  THE 
BODY  OF  MAN  AND  ANIMALS.  J.  of  the  Acoustical  Soc.  of  Amer.  21:55, 
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von  Gierke,  H.E.  1950  raaSUREMEOT  OF  THE  ACOUSTIC  IMPEDANCE  AND  THE  ACOUSTIC 
ABSORPTION  COEFFICIENT  OF  THE  SURFACE  OF  THE  HLI-iAN  BODY. 

(Wright  Air  Development  Center,  Wright -Patterson  AFB,  Ohio) 

AF  Technical  Kept.  No.  6010,  March  1950. 

ABSTRACT:  Measurements  were  made  of  the  mechanical  impedance  and  the  acoustical 
absorption  coefficient  of  the  human  body  surface.  The  measurements  were  carried 
out  over  soft  areas  (1-18  cm^)  of  the  body  surface  for  the  frequency  range  100 
to  18,000  cps .  For  the  lower  frequencies  the  data  were  obtained  from  the  reson¬ 
ance  and  damping  characteristics  of  an  air  filled  tube  closed  at  one  end  by  the 
body.  At  higher  frequencies  an  aluminun  rod  pressed  against  the  body  was  employed 
instead  of  the  air  column.  These  measuring  devices  are  described  and  for  each 
device  two  different  measuring  methods  are  treated  theoretically. 

The  experimental  results  show  for  the  body  surface  the  absorption  coefficient  and 
the  impedance  (amplitude  and  phase)  as  functions  of  frequency  and  measured  area. 
From  this  data  the  vibratory  energy  absorbed  by  the  body  surface  may  be  calculated 
A  theoretical  explanation  for  the  measured  behavior  of  the  body  surface  is  given. 
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von  Gierke,  H.E.  1950  THE  EFFECTS  OF  SHOCK  AND  VIBRATION  ON  MAN 
USAF  Technical  Report  6010,  1950 
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von  Gierke,  H.  E.  ,  H.  0.  Parrack,  &  D.  H.  Eldredgc  1950  HEATING  OF  /uNIMALS 
BY  ABSORBED  SOUND  ENERGY  (Air  Materiel  Conunanci,  Wright -Patterson  AFB, 
Ohio)  AF  TR  6240;  Oct.  1950 


ABSTR/\CT:  In  order  to  explain  the  observed  heating  and  killing  of  small  animals 

in  soond  fields  above  about  150db  ref.  .0002 ■ dyne /cni2 ,  the  sound  absorption 
coefficient  of  rat's  body  surface  is  measured  as  a  function  of  frequency.  The 
absorption  coefficient  decreases  up  to  about'  1500  cps  and  then  increases  up  to 
6000  cps.  Tlie  behavior  below  1500  cps  is  determined  largely  by  the  tissue  be¬ 
neath  the  skin  while  the  increased  absorption  above  1500  cps  is  the  result  of 
the  presence  of  the  fur.  These  absorption  coefficients  permit  the  estimation  of 
the  sound  energy  absorbed  by  a  whole  animal.  By  calculating  the  heat  balance  of 
the  animal  in  a  sound  field,  the  sound  intensity  and  the  time  required  to  cause 
heat  death  can  be  calculated  approximately.  These  calculate^  results  agree  with 
the  old  as  well  as  with 'new  experimental  dat"*  on  the  heat  death  of  rats  and 
establish  overheating  as  the  agent  responsible  for  death.  (Man's  situation  with 
respect  to  overheating  in  intense  sound  fields  is  considered  in  an  appendix.) 
(AUTHOR) 
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Gierke,  H.E.  von,  H.O.  Parrack,  3nd  D.H.  Eldredge  1952  HEATING  OF  ANIMALS  BY 
ABSORBED  SOUND  ENERGY  Jour.  Cellular  and  Compar.  Phvsiol.  39(3)'  487- 
505  DLC(QP1.W533,  v.  39)  i  - 

ABSTRACT:  The  sound  absorption  of  anesthetized  rats  with  normal  fur  or  with  the 
fur  shorn,  and  of  the  furred  rat  skin  removed  from  the  bodv  was  studied.  Sound 
fields  above  150  decibels  and  frequencies  up  to  6000  c.p.s.  were  employed.  On 
the  int.tct  fur,  the  sound  absorption  coefficient  decreased  up  to  1590  c.p.s. 
the  CO  fficient  increased  again,  being  about  127.  at  6000  c.p.s.  On  the  bare 
skin,  the  absorption  coefficient,  decreased  with  increasing  frequency,  and  on 
the  isolated  furry  skin  it  increased  with  increasing  freouenev  throughout  the 
tested.  -  The  behavior  below,  1500  c.p.s.  it  is  dependent  on  the  physical 
properties  of  the  fur.  This  coefficient  permits  the  calculation  of  sound 
vibration  absorbed  by  the  whole  aniiifal.  The  duration  of  survival  of  the  ani¬ 
mal  in  a  sound  field  is  related  to  its  heat  balance. 
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VOiiGie  rko  .  Henning ,  .lians  L .  Ucs  tre iche  r  ,  Ernst  K^  Franke-,— Horace  0^r-Parr"ack”anri 
Wolf  W.  vonWittern  1952  PHYSICS  OF  VIBRATIONS  IN  LIVING  TISSUES 
(Journal  of  Applied  Physiology,  Vol.  4,  No.  1,  June  1952,  pp .  886-900) 


ABSTRACT;  Experimental  data  ahovit  the  behavior  of  vibrating  body  tissue  in 
the  frequency  range  from  0  to  20  ktps  arc  given  and  the  experimental  techniques 


<<^scrlbLJ.  The  results  chow  that  the  vibratory  energy  is  absorbed  by  the 
body  surface  In  several  ways  and  that  for  the  distribution  of  the  energy 
inside  the  body  tissue  in  the  different  frequency  ranges  different  types  of  , 
wave  propagation  are  important.  The  results  suggested  a  theory  wherein  the 
propagation  of  vibratory  energy  in  soft  human  body  tissue  is  compared  to 
the  wave  propagation  in  an  elastic  viscous  compressible  medium.  The  general 
physical  conclusl'onc  of  this  theory  are  'briefly  outlined  and  the  three 
types  of  wave  propagation  that  we  rtust  expec::,  the  shear  waves,  the  compression 
waves,  and  the  surface  waves  are  characterized.  By  applying  this  theory 
specifically  to  the  experimentally  investigated  case  that  the  vibrating  force 
is  applied  perpendicularly  to  the  body  surface  overlying  soft  tissue,  it  Is 
shown  that  the  si  plifled  model  of  a  vibrating  sphere  in  an  elastic  viscous 
compressible  medium  describes  entirely  the  mechanical  behavior  of  the  body 
tissue.  The  qualitative  agreement  between  the  calculated  and 
measured  characteristics  in  terms  of  impedances  was  found  to  be  sufficiently 
good,  tliat  i'  is  possible  to  determine  approximate  values  for  the  shear 
elasticity  and  tlic  viscosity  of  the  body  tissue,  the  ijost  important  of  the 
unknown  physical  constants  of  the  four  quantities  involved  in  the  theory  . 

W^i’.  Lhe  io  ro  ■  •  .-nts  known,  the  mechanical  behavior  of  the  body  surface 
can  be  calculated  for  the  whole  frequency  range  from  0  to  about  10^  cps 
in  the  ultrasound  range.  The  theory  is  in  good  agreement  with  all  available 
measurements  by  different  authors  and  should  apply  also  in  ranges  where 
measurements  are  still  missing.  Theoretical  explanations  or  models  given 
in  earlier  investigations  for  the  low  frequency  case  and  for  the  middle' 
frequency  range  are  special  ca.ses  of  the  general  theory.  The  theory  enables 
us  also  to  estimate,  from  the  impedance  characteristic  measured  on  the  body 
surface,  the  kind  of  wave  propagation  inside  the  body.  That  is,  it  shows 
how  much  of  the  total  energy  entering  the  body  is  distributed  in  the  body 
in  the  form  of  shear  waves  and  how  much  as  compression  waves. 


von  Gierke,  H  E.,  H.  Davis,  D.H.  Kldredge  and  J.D.  Hardy  1953  AURAL  PAIN 

PRODUCED  BY  SOUND.  BENOX  Report,  Contract  N6-ori-020,  ONR  Project  NR  144079 
December  1953 
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von  Gierke,  H.  E.,  &  D.  R.  Warren  1953  PROTECTION  OF  THE  EAR  FROM  NOISE. 
(Office  of  Naval  Research  &  University  of  Chicago)  Contract  N6  ori-020. 
Task  Order  44,  ONR  Project  NR  144079,  Dec.  1953 
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von  Gierke,  H.  E.,  K.  Davis,  D.  H.  Eldredge,  &  J,  D.  Hardy  1953  AURAL  PAIN 
PRODUCED  BY  SOUND  (Office  of  Naval  Research  &  University  of  Chicago) 
Contract  N6  ori-020,  Task  Order  A4,  ONR  Project  NR  144079,  Dec.  1953 


von  Gierke,  H.  E.  1957  TRANSMISSION  OF  VIBRATORY  ENERGY  THROUGH 
HUMAN  BODY  TISS;rt- 

Proceedings  of  the  First  National  Biophysics  Conference.  1957 
(New  Haven,  Yale  University  Press,  1959) 


Von  Gierke,  H.  E.  1958  VIBRATION  AND  NOISE  ENVIRONMENT  OF  MISSILES  AND 
SPACECRAFT.  WADC  TR  59-732 

See  also  Proceedings  of  the  Wright  Air  Developroent  Center  Space  Technology 
Lecture  Series.  Section  5,  "Space  Medicine",  Dec.  1958 
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von  Gierke,  H.E.  1959  VIBRATION  AND  NOISE  PROBLEMS  EXPECTED  IN 
MANNED  SPACE  CRAFT.  Noise  Control  5 (3); 8- 16 

ABSTRACT:  Noise  and  vibration  problems  In  space  vehicle  will  be  most  severe 
during  launch  and  re-entry.  The  order  of  magnitude  of  the  noise  levels  can  be 
reasonably  well  predicted  for  the  launch  phase;  estimates  of  the  noise  during 
hypersonic  re-entry  are  considered  . less  accurate.  With  proper  cabin  and 
personal  equipment  design,  adequate  speech  conmunlcation  should  be  possible 
during  both  phases. 

Vibration  levels  are  harder  to  predict.  But  it  is  concluded  that  major 
vibration  problems  with  regard  to  human  occupants  of  the  rocket  craft  may 
be  confined  to  the  low-frequency  oscillations  and  transient  accelerations 
expected  at  rocket  burn-out  and  during  re-entry,  respectively.  The  frequency 
range  which  requires  special  attention  in  this  connection  through-out  the 
system  planning  and  design  phases  is  from  0.5  to  20  cps.  Vibrations  in  this 
frequency  range  are  particularly  critical  for  the  seated  subjects. 
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Accurate  measurements  of  noise  and  vibration  levels  during  launch  and  re-entry 
should  be  obtained  as  soon  as  possible  to  insure  the  optimum  design  of  cabin 
and  personal  protection  equipment  and  to  direct  the  course  of  basic  studies  on 
tolerance  and  performance.  In  the  new  and  complex  stress  environment  posed  by 
space  missions,  even  noise  and  vibration  levels  not  affecting  human  behavior 
and  performance  when  presented  as  individual  stimuli  o^ust  be  considered  as 
significant  compounds  of  the  overall  physical  and  phychological  stress  picture. 
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von  Gierke,  H.  E,  1959  VIBRATION  AND  NOISE  ENVIRONMENTS  OF  MISSILES 
AND  SPACECRAFT 
Space  Medicine.  Section  5 

Proceedings  of  the  WADC  Space  Technology  Lecture  Series.  WADC  Technical 
Rep.  59-732,  Vol.  1  1959 
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von  Gierke,  H,  E.  1960  VIBRATION  AND  NOISE  ENVIRONMENT  OF  MISSILES  AND  SPACE¬ 
CRAFT.  In  (Wright  Air  Development  Ctr. ,  Wright-Patterson  AFB,  Ohio) 
PROCEEDINGS  OF  WADC  SPACE  TECHNOLOGY  LECTURE  SERIES,  VOLUME  1  TECHNICAL 
AREAS.  WADC  TR  59-732;  ASTIA  AD-235  424;  pp,  145-161 

ABSTRACT:  Noise,  vibration,  and  transient  accelerations  have  been  with  aviation 

from  its  inception.  The  noise  and  vibration  problems  will  be  most  severe  during 
launch  and  re-entry.  The  magnitude  of  noise  levels  can  be  reasonably  predicted 
for  t.*>e  launch  phase  but  noise  estimates  during  hypersonic  re-entry  are  less  accu 
rate.  Critical  and  major  vibration  problems  affecting  crewmen  may  be  confined  to 
low-frequency  oscillations  at  rocket  burnout  and  transient  accelerations  during 
re-entry.  Bio-acoustic  problem  areas  should  form  no  serious  obstacle  to  manned 
flight.  However,  meager  existing  data  must  be  suv>pl emented  soon  by  measurements 
of  noise  and  vibration  during  launch  and  re-entry  to  permit  optimum  design  of 
cabin  and  personal  protection  equipment  and  to  direct  a  course  of  basic  studies 
in  tolerance  and  performance  of  humans.  Noise  and  vibration  levels  which  do  not 
affect  hur.-in  behavior  when  presented  as  individual  stimuli  must  be  considered 
significant  in  the  over-all  physical  and  psychological  stress  picture.  (AUTHOR) 
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von  Gierke,  H.E.  1959  VIBRATION  AND  NOISE  PROBLEMS  EXPECTED  IN  MANNED 
SPACE  CRAIT.  Noise  Control.  5(3):  8-16,  May  1959 


ABSTRACT:  The  present  information  on'  noise,  vibration  and  transient  accelera¬ 
tions  of  space  craft  during  launch  and  re-entry  is  reviewed  and  discussed  with 
regard  to  human  physiologic  and  psychologic  tolerances  and  performance.  Using 
general  knowledge  of  noise  and  vibration  sources,  estimations  and  predictions 
are  made  of  noise  and  vibration  levels  which  may  be  experienced  Inside  and 
outside  a  manned  space  craft.  The  order  of  magnitude  of  the  noise  levels  can  . 
be  reasonably  predicted  for  the  launch  phase;  estimates  of  the  noise  during 
hypersonic  re-entry  are  considered  less  accurately  .  It  is  concluded  that 
vibration  problems  with  regard  to  human  occupants  may  be  confined  to  the  low 
frequency  oscillations  and  transient  acceleration  expected  at  rocket  bum-out 
and  during  re-entry  respectively. 
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von  Gierke,  H,  E.  1960  TRANSMISSION  OF  VIBRATORY  ENERGY  THROUGH  HUTIAN  BODY  ■ 
TISSUE.  In  Glasser,  Otto,  ed..  Medical  Physics  (Chicago,  Ill.:  The  Year 
Book  Publishers,  Inc.,  1960)  3:647-668 

SUMMARY:  This  survey  is  by  no  means  exhaustive  and  only  touches  on  the  most 
important  data  available  on  the  mechanical  properties  of  body  tissue.  Phenomena 
such  as  nonlinearity  and  hysteresis  are  not  included  at  all.  The  main  purpose 
was  to  stress  the  fact  that  regardless  pf  the  frequency  range  and  the  application 
for  which  the  measurements  were  made,  all  data  should  fit  together  into  one 
general  picture  of  the  dynamic  mechanical  properties  of  human  body  tissue. 
(AUTHOR) 
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Von  Gierke.  H.  1960  REPORT  TO  THE  ACCELERATION  PANEL,  ARMED  FORCES-NRC 

COMMITTEE  ON  BIO -ASTRONAUTICS ,  WOODS  HOLE,  MASS.,  AUG.  1960.  (Aerospace 
Med.  Ub.,  WPAFB,  Ohio) 
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von  Gierke,  H.  E.,  et  al .  1960  THE  EFFECTS  OF  SHOCK  AND  VIBRATION  ON  MAN 

(Naval  Medical  Research  Institute,  Bethesda,  Md.)  No.  60-3,  8  Jan.  1960 
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von  Gierke,  H.E.  1961  BIOMECHANICS  OF  IMPACT  INJURY, 
(Aerospace  Medical  Lab.,  Wrighc-PaCterson . AFB ,  Ohio) 


ABSTRACT:  A  review  of  the  biomechanics  of  impact  injury  indicates  that  (1) 
Steady-state  vibration  studies  are  very  helpful  for  interpreting  Impact  toler¬ 
ance  data.  The  mechanical  models  for  the  human  body  derived  from  such  studies 
are  useful  a^s  a  basis  for  theoretical  analysis  and  prediction  of  impact  response 
(2)  Theoretical  analysis  of  the  response  of  the  complex  human  system  to  impact 
loads  shows  clearly  that  a  complete  description  of  the  force-time  function  of 
the  impact  load  is  necessary  to  define  response  or  tolerance  uniquely.  Only  in 
very  limited  impact-duration  ranges  can  a  single  parameter  such  as  peak  accelera 
tion,  impulse,  or  rate-of-onset  be  considered  primary  to  the  response. 


Von  Gierke,  H.  E.  &  R.  R.  Coermann  1961  THE  BIODYNAMICS  OF  HUMAN  RESPONSE 
TO  VIBRATION  AND  IMPACT. 

Rev.  Med.  Aero  (Paris)  2:201-203,  Dec.  1961 


Von  Gierke,  H.  E.  &  R.  R,  Coermann  1963  THE  BIODYNAMICS  OF  HUMAN 
RESPONSE  TO  VIBRATION  AND  IMPACT. 

Industr,  Med.  Surg.  32:30-32,  Jan.  1963. 
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von  Gierke,  H.E.  and  D.  E.  Goldman  1961  SHOCK  AND  VIBRATION-  LIMITS 
OF  COMFORT  AND  SAFETY 
Handbook  of  Shock  and  Vibration  * 

(New  York,  N.  Y.,  McGraw-Hill  Book  Co.,  1961), 
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Von  Gierke,  Cole  &  Gtob  1961  NOISE  AND  VIBRATION  OF  PERSONNEL  IN  AER0= _ 

SPACE  SYSTEMS,  AND  THE  SIMULATION  OF  THE  ENVIRONMENT  IN  AEROSPACE 
MEDICAL  RESEARCH.  (1961  Proceedings  of  the  Institute  of  Environmental 
Sciences,;  Paper  not  available  at  publication). 
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von  Gierke,  H.  E.  and  R.  R.  Coermann  1961  THE  BIODYNAMICS  OF  HUMAN 
RESPONSE  TO  VIBRATION  AND  IMPACT 

In  Proceedings  of  the  International  Congreaa  of  Aviation  end 
Cosmonautlcal  Medicine,  PSrls,  September  1961 
In  Revue  de  Medicine  Aeronautlque .  Vol  2,  1962 
See  also  Industrial  Medicine  and  Surgery  32:30-32,  1963 


von  Gierke,  H.  E.  and  E.  P.  Hiatt  1962  BIODYNAMICS  OF  SPACE  FLIGHT 
In  S.F.  Singer,  Ed.  Progress  In  Astronautlcal  Sciences.  Vol  I. 
(Voorburgval,  Amsterdam,  North  Holland  Publishing  Company)  1962 
See  also  HADD  -  Q-i 
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van  Llere,  E.  J.  1957  SPACE  MEDICINE 

West  Virginia  Med.  J.  53.(8):  297-301  Aug.  1957 


ABSTRACT:  An  outline  is  made  of  some  of  the  physiologic  problems  encountered 
in  space  flight,  including  those  arising  from  accelerations,  weightlessness, 
rapid  decompression,  and  hypoxia.  As  a  result  of  such  flights  physicians 
will  have  to  treat  such  things  as  radiation  sickness,  ultraviolet  and  thermal 
burns,  cosmic  ray  damage,  sterility,  accidents  due  to  meteors,  and  fractures 
sustained  by  assuming  incorrect  position  when  acceleration  begins.  Mention  id 
made  of  the  emotional  strain  and  physical  and  mental  fatigue  which  are 
conducive  to  bringing  about  neuroses  in  spacemen. 
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von  Wittern,  W.W.  1953  BALLISTOCARDIOGRAPHY  WITH  ELIMINATION  OF  THE 

INFLUENCE  OF  THE  VIBRATION  PROPERTIES  OF  THE  BODY. 

American  Heart  Journal.  46(5) : 705-714,  November  1953 
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Wacholder,  B.V.  G  E.  Payer  1960  STUD\  OF  INSTRUMENTATION  AND  TECHNIQUES  FOR 

MONITORING  VEHICLE  AND  EQUIPMENT  ENVIRONMENTS  AT  HIGH  ALTITUDE  INSTRUMENTA¬ 
TION  AND  MONITORING  TECHNIQUES 

Wright  Air  Development  Division,  Air  Research  and  Development  Command,  Uright- 
Patterson  AFB,  Ohio  WADC  TN-59-30/,  Vol.  Ill  June  1960 
ASTIA  AD  268  090 

ABSTRACT:  Instrumentation  techniques  are  presented  which  are  available  within 
the  state-of 'Che-art;  an  Instrumentation  system  is  proposed  for  the  monitoring 
of  high-altitude  environments  encountered  by  typical  vehicles.  The  high  altitude 
environmental  effects  on  typical  vehicles  and  equipment  is  summarized.  The 
present  airborne- instrumentation  state-rof-the  art  is  presented  for  measuring 
temperature,  pressure,  strain,  vibration,  acceleration,  radiation,  meteorite 
detection,  and  acoustic  noise.  A  feasible  instrumentation  system  is  discussed 
for  monitoring  these  deleterious  environments.  In  addition,  recommendations 
are  made  for  an  extension  of  this  study  to  cover  environments  that  are  outside 
the  scope  of  the  present  program,  such  as  the  environments  created  by  nuclear 
and  ocher  advanced  propulsion  systems.  Another  recommendation  is  the  continua¬ 
tion  of  the  instrumentation  study  to  effect  a  complete  design  specification  for 
an  environmental  monitoring  system  for  a  particular  vehicle. 


Walcott,  Charles,  &  W.  G.  van  der  Klott  1959  THE  PHYSIOLOGY  OF  THE  SPIDER 
VIBRATION  RECEPTOR.  Journal  of  Experimental  Zoology  41:191-244,  July  1959 
See  also  (Cornell  University,  Ithaca,  N.  Y.)  Contract  Nonr-40128,  Pro j . 

NR  140-117;  ASTIA  AD-244  182 
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Walcott,  Charles,  &  W.  G.  van  der  Klott  1959  THE  PHYSIOLOGY  OF  THE  SPIDER 

VIBRATION  RECEPTOR.  (Cornell  University,  Ithaca,  N.Y.)  Contract  Konr-40128, 
Proj.  NR  140-117;  ASTIA  AD-244  182 

See  also  Reprint  Journal  of  Experimental  Zoology  41:191-244,  July  1959 

ABSTRACT:  Much  of  the  informa' ion  that  web-spinning  spiders  receive  about  the 
outside  world  can  come  only  from  vibratlons--s impel  observation  bears  this  out. 
Both  in  the  capture  of  insects  for  food  and  in  the  elaborate  coutship,  vibration 
is  an  Important  stimulus  for  behavior. 
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By  using  electrophysiological  techniques,  we  have  been  able  to  locate  an 
extremely  sensitive  vibration  receptor  on  the  leg  of  the  spider.  This  paper 
includes  data  on  the  threshold,  frequency  response,  frequency  discrimination, 
and  other  properties  of  the  receptor  as  well  as  experiments  designed  to  uncover 
the  mechanism  by  which  the  receptor  operates. 
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Waldron,  D.  L.,  &  R.  C.  McNee  1961  INTRA-AURAL  TEMPORARY  THRESHOLD  SHIFT 

DIFFERENCES  (School  of  Aerospace  Medicine,  Brooks  AFB,  Texas)  Rept .  61-95; 
Aug  1961 
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Walsh,  James  E.  1948  VIBRATION  PROBLEMS  IN  AIRCRAFT 

In;  Marcus,  Henri  et  al.  Shock  and  Vibration  Bulletin  No ,  Naval  Research 
Lab.  Rept.  No.  S-3229  ASTIA  ATI  75  153  pp.  13-15 

ABSTRACT;  The  method  of  vibration  isolation  of  reciprocating  engine-propeller 
combination  is  described.  Present  specifications  for  allowable  cockpit  yibratiors 
are  discussed  critically.  Finally,  a  brief  comment  on  the  problems  of  turbo-jet 
and  prop-jet  engine  vibration  Isolatioa  is  presented. 
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Webb  Associates  1962  FORCE  FIELDS 

In;  NASA  Life  Sc ienccs  Data  Book  (National  Aeronautics  and  Space  Administration, 
Washington,  D.C.)  Contract  NASr-89.'  June  1962 

ABSTRACT;  This  handbook  provides  28  pages  of  charts  and  summaries  from  the 
various  force  fields.  Areas  covered  include:  Acceleration  (experience,  impact, 
transverse  G  limits,  acceleration  terminology,  variations  in  G  tolerance, 

G  vector  and  consciousness,  direction  of  force,  maximum  tolerable  acceleration 
profiles,  G  protection  by  water  immersion);  tolerance  to  tumbling;  deceleration 
(abrupt  transverse,  positive  and  negative  G  decelerations,  tolerance  to  vertical 
impact,  human  impact  sensitivity,  impact  tolerance);  G  fields  in  rotating  space 
vehicles;  vibration,  (response,  tolerances,  physiological  effects,  psychophysical 
factors,  performance  functions,  transmission,  oxygen  consumption,  respiratory 
ventilation,  and  tracking  performance);  resonance  of  the  abdominal  wall;  oscill¬ 
ations;  high  dynamic  pressures;  blast  Injury. 
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Weber,  M.  19S1  A  NEW  VIBRATION  MEASURING  APPARATUS  AND  ITS  APPLICATIONS 
Schweiz  Arch  Angew  Wtas  Tech  (German)  v.  17,  pp.  129-139 

ABSTRACT:  The  mathematical  design  of  a  vibration  recording  apparatus  Is 
given  briefly  with  special  reference  to  the  measurement  of  shock  waves. 
Details  are  given  of  a  plezolectrlc  accelerometer.  The  natural  frequency 
of  the  equipment  la  3500  c/s,  and  Its  output  Is  linear  up  to  400  c/s. 
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Weber,  M.  and  U.A.  Cortl.  1951  VORVERSUCHE  ZUR  ENERGETISCHEN  ANALYSE  BIO- 
DYNAMISCHER  PhXnOMENE  AUF  ERSCHUTTERUNGSMES-STECHNISCHER  GRUNDLAGE. 
(Preliminary  experiments  In  the  energlc  ahalysla^f  blodynamic  phenomena 
by  measurement  of  vibration.)  Schweiz,  med.  Wchi^hr.  81:194-195 


Webster,  W.  C.,  &  J.  D.  Lin  1962  DYNAMIC  HEAVING  MOTION  OF  GROUND  EFFECT 

MACHINES..  (Hydronautlcs ,  Incorporated,  Washington,  D.  C.)  Technical  Kept. 
011-3;  ASTIA  AD-274  546;  March  1962 


ABSTRACT:  The  dynamics  of  simple  ground  effect  machines  undergoing  heaving 
motion  over  a  wavy  surface  is  formulated  here  .  The  equation  of  motion  is  a  third 
order  ordinary  differential  equation  with  the  coefficients  depending  essentially 
on  the  mass  flow  into  or  out  of  the  cavity  under  the  machine  and  on  the  geometric 
characte7.'istlcs  of  the  machine.  The  response  of,  machines  traveling  over  a  sinu¬ 
soidal  Surface  Is  derived  as  a  function  of  the  encounter  frequency  and  mass  flow 
coefficients.  Then,  mass  flow  coefficients  are  obtained  for  different  types  of 
machines.  Peripheral  jet  machines  without  an  exceptionally  large  volume  of 
concave  bottom  are  found  to  be  stable*  in  the  heave  jjode  .  The  responses  of  both  a 
peripheral  jet  machine  and  a  plenum  chamber  machine  are  computed.  The  peak 
response  of  plenum  chamber  machines  is  generally  higher  than  that  of  peripheral 
Jet  machines.  (AUTHOR) 
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Weidmann,  F.  1940  PHENOMENA  OCCURRING  WHEN  TRANSMITTiNG  MECHANICAL  ENERGY  FOR 
SHORT  PERIODS  OF  TIME  (VORGANENGE  BEI  MECHANISCHER  ENERGIEUEBERTRAGUNG  IN 
KURZEN  ZEITRAEUMEN) 

ASTIA  ATI  55423 


ABSTRACT:  A  tb  jretical  discussion  is  given  on  the  phenomena  occurring  during 
the  mechanical  vransmission  of  energy  for  short  periods  of  time,  using  a  catapult 
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installation  as, an  example.  Three  possible  means  to  assure  constant  acceleration 
of  flying  models  over  the  entire  length  of  the  catapult  are  discussed,  and  the 
one  using  a  spring  as  a  means  for  damping  the  acceleration  shock  is  considered. 
The  substitute  for  this  system  is  a  double  pendulum^  whose  equations  are  derived 
for  the  general  solution.  The  course  of  acceleration  is  purely  sinusoidal 
while  the  velocity  is  composed  of  a  constant  and  a  cosine  term.  The  application 
of  the  spring  for  shock  absorption  is  also  considered. 
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Welnert,  C.  E.  1950  VIBRATION  ISOLATOR  (DWG.  NO.  4391419)  LABORATORY  STATIC, 
DYNAMIC  AND  TEMPERATURE  TESTS.  (Douglas  Aircraft  Co.,  Santa  Monica.  Calif.) 
Rept.  No.  DEV-542,  26  Dec.  1950 
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Weitz.  J.  1939  VIBRATORY  SENSITIVITY  AS  AFFECTED  BY  LOCAL  ANESTHESIA 
J.  Experimental  Psychology  25:48-64 
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Weitz,  J.  1941  VIBRATORY  SENSITIVITY  AS  A  FUNCTION  OF  SKIN  TEMPERATURE. 
J.  Exp.  Psychol,  28:421-436. 
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Wendell,  G.H.  &  S.B.  Cummings  1938  FATIGUE  OF  THE  VIBRATORY  SENSE. 
J.  Exp.  Psychol.  22:429-438 
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Wendt,  G.R.  1958  PHYSIOLOGICAL  EFFECT^  OF  LOW  FREQUENCY,  HIGH -AMPLITUDE 

VIBRATION  ON  THE  HUMAN  ORGANISM.  (  Paper  read  at  the  29th  Annual  Meeting 
of  the  Aero  Medical  Association,  Wash.,  D.C.  March  1958) 
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Wendt,  H.W.,  E.A.  Stark,  G.B.  Simon,  and  E.  Cohen  1961  THE  VALUE 'OF  COCKPIT 
MOTION  IN  FLIGHT  SIMULATION  (Link  Division,  Geneffll  Precision  Corporation, 
Presented  at  American  Psychological  Association  Convention,  New  York,  New 
York)  4  Sept.  1961 
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White,  D.C.  &  M.M.  Mozell  1957  WHOLE  BODY  OSCILLATION;  PRELIMINARY  REPORT 
U,S,  Naval  Air  Development  Center,  Johnsville,  Pa.  NADC~MA-LR23  April  1,  1957 


ABSTRACT:  In  a  study  to  set  the  upper  limit  of  endurance  to  sinusoidal  whole 
body  oscillation,  two  subjects  were  studied  on  a  vibration  table  while  strapped 
securely  in  an  A4D  seat  at  0.34-inch  double  amplitude  and  frequency  of  10 
cps  (2-3  G) .  An  intolerable  precordial  pain  radiating  to  the  left  shoulder 
developed  in  both  subjects.  At  frequency  levels  of  20-25  cps  and  the  same  double 
amplitude  (6-10  G) ,  a  lower  bowel  disturbance  was  observed  which  was  characterized 
by  discomfort,  followed  later  by  bloody,  mucloid  discharge. 
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White,  G.  H.,  Jr.,  K.  0.  Lange  &  R.  Rj.  Coermann  1962  THE  EFFECTS  OF  SIMULATED 
BUFFETING  ON  THE  INTERNAL  PRESSURE  OF  MAN. 

Hum.  Factors  4:275-290.  Oct.  196^ 
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White,  S.Y,  1948  APPLICATIONS  OF  ULTRASONICS  TO  BIOLOGY  Audio  Ene.  32:42-45 
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Whittingham,  P.  D.  G.  V.  1962 
(Paper,  33rd  "Ann iial  Meeting 
Haddon  Hall,  Atlantic  City, 
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MEASUREMENT  OF  TISSUE  THICKNESS  BY  ULTRASOUND 
e  Aerospace  Medical  Assoc.,  Chalfonte- 
April  9-12,  1962) 
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Wiercinski,  P.J.  and  C.M.  Child  1936  DIFFERENTIAL  SUSCEPTIBILITY  OF  UVING 
ORGANISMS  TO  SUPERSONIC  VIBRATION  Science  &3: 604-605 
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Wilcox,  H.  H.  6  W.  F.  Windle  1950  A  CONTROLLED  STUDY  OF  THE  EFFECTS  UPON 

THE  BRAINS  OF  GUINEA  PIGS  OF  ULTRASONIC  WAVES  GENERATED  BY  TURBO-JET  ENGINES, 
J.  Aviation  Med.  21:85.. 

ABSTRACT:  A  pilot  experiment  was  performed  with  eight  guinea  pigs  to  determine 
whether  exposure  to  repeated  bouts  of  "noise"  generated  by  turbo-jet  engines 
results  in  brain  damage  or  impairment  of  retention  of  memory  of  a  learned  maze 
problem.  No  statistically  significant  alterations  in  retention  were  observed. 

No  neuropatho logical  changes  were  seen.  Except  for  the  destruction  of  the  organ 
of  Cortl,  leading  to  deafness,  results  were  negative. 


1,013 

Wilcoxon,  H.C.,  and  E.  Davy  1954  FIDEUTY  OF  SIMULATION  IN  OPERATIONAL  FLIGHT 
TRAINERS,  PART  I:  EFFECTIVENESS  OF  ROUGH  AIR  SIMULATION  (Special  Devicea 
Center,  Port  Washington,  New  York)  SDC  Technical  Report  999-2-3,  24  January 
1954. 
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Wilson,  W.Ker  1943  VIBRATION  IN  AIRCRAFT  (Oscillation  Sub-Committee  of  the, 
Aeronautical  Research  Committee,  DeHavilland  Aircraft  Co.,  Ltd.,  Hartfleld, 
Herts,  England)  June  1943 
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Winchester,  C.  F.,  L.  E.  Can-pbeli,  &  J.  Bond  1959  EFFECTS  OF  AIRCRAFT  SOUND  ON 
SWINE.  (Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio) 

WADD  TR  59-200;  August  1959,  ASTIA  AD-233  449 

ABSTRACT:  To  determine  whether  or  not  aircraft  sounds  affect  swine  unfavorably, 
a  number  of  different  lines  of  investigatioh^have  beirT  carried  but .  Direct  obser- 


vations  and  mot  ion  picture  records  have  been  made  of  animals  exposed  to  reproduced 
aircraft  sounds  at  high  levels  of  intensity.  Heart  rate  measurements  have  been 
made  in  an  attempt  to  determine  possible  rate  changes  due  to  noise.  Feeding  trials 
in  which  pigs  were  exposed  daily  to  the  sound  of  random  "fly-overs"  have  been 
carried  out.  Possible  effects  of  noise  on  reproduction  have  been  Investigated. 

In  addition,  histological  studies  of  the  ears  and  adrenal  and  thyroid  glands  of 
svlne  after  sound  exposure  have  been  made.  None  of  these  lines  of  Investigation 
has  yielded  evidence  indicating  that  swine  are  Influenced  significantly  by  noise. 
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Winter,  R.  S.  1947  PASSENGER  SEAT,  STRUCTURAL  AND  VIBRATORY  TESTS,  MODEL 
240  AIRPLANE.  (Consolidated  Vultee  Aircraft  Corp.,  San  Diego,  Calif.) 
Rept.  4939,  22  May  1947 
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Wolf era,  P.  1931  ULTRASONICS  AND  BIOLOGY  (Paris;  A.  Blanchard) 
See  Also;  Biol.  Abstr.  8; 19647 


1,018 


Wood,  R.W.,  A.L.  Loomis  1932  THE  PHYSICAL  AND  BIOLOGICAL  EFFECTS  OF  HIGH 
PREQUENCY  SOUND  WAVES  OP  GREAT  INTENSITY  Biol.  Absti;.  6;  24736 

See  Also;  London.  Edinburgh  &  Dublin  Philosophical  Magazine  and  Journal 
of  Science  4:417-436  (7th  Series) 
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Wuff,  V.J.,  Pry,  W.J.  D.  Tucker,  F.J.  Fry  6  C.  Nalton  1951  EFFECTS  OF 
ULTRASONIC  VIBRATIONS  ON  NERVE  TISSUES 
(Pmc.  Soc.  of  Biol.  Med..  1951.  76.  361) 
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Wulfeck,  J.W.,  Weisz,  A.,  and  Raben,  M.W.  1958  EFFECTS  OF  VIBRATION  ON 

VISUAL  PERFORMANCE.  Jn;  Wulfeck,  J.W.,  Weisz,  J.W.,  &  Raben,  M.W.,  editors, 
Vision  In  Military  Aviation.  (Wright  Air  Development  Center,  Wright- 
Patterson  AFB,  Ohio)  WDAC  Technical  Rept.  58-399,  ASTU  AD-207780,  Nov.  1958 


ABSTRACT:  Vibration  has  been  recognized  to  impair  visual  performance  in 
reciprocating  aircraft  of  all  kinds.  When  vibration  cannot  be  avoided,  its 
effects  upon  visual  performance  may  be  reduced  by  proper  design  of  the  visual 
display  and  printed  materials  which  must  be  viewed.  However,  effective  design 
depends ' upon  an  understanding  of  how  vibration  influences  vision.  Research  on 
the  effects  of  vibration  on  visual  performance  have  taken  two  directions.  On 
the  one  hand,  the  effects  of  certain  kinds  of  vibration  impressed  upon  the 
operator's  body,  through  his  feet  or  seat,  have  been  explored.  On  the  other 
hand,  the  effects  of  certain  kinds  of  vibration  in  the  visual-field  have  been 
determined.  Early  research  on  the  effects  of  vibration  imposed  upon  the  body 
measured  human  sensitivity  to  vibration.  After  bodily  sensitivity  to  vibration 
was  measured  and  discomfort  thresholds  were  determined,  efforts  were  made  to 
discover  the  physiological  effects  upon  which  Judgments  of  discomfort  are  based. 
ResuLts  of  experiments  on  visual  sensitivity  to  vibration  are  reported  in  this 
chapter. 
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Yacorzynski,  G.K.  &  M.  Brovm  1941  STUDIES  OF  THE  SENSATION  OF  VIBRATION 
VARIABILITY  OF  THE  VIBRATORY  THRESHOLD  AS  A  FUNCTION  OF  AMPLITUDE  AND 
FREQUENCY  OF  MECHANICAL  VIBRATION.  J.  Exper.  Psychol.  28:509-516 
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Yamasaki,  S.  &  R.F,.  Karls  1962  AN  ACCURATE  METHOD  OF  AUTOMATICALLY 
PLOTTING  ”g"  LEVELS  OF  VIBRATION  SIGNALS.  (  Institute'  of  Environmental 
Sciences,  Mt  Prospect,  Ill.)  Reprint  62-620 


ABSTRACT:  This  is  a  report  on  the  development  of  the  vibration  Data  Reduction 
Systerti.  This  new  process  provides  the  same  quality  of  reduced  data  as  the 
previous  system.  However,  UDRS  requires  a  much  shorter  time  period. 
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Yarcho,  W.B.  1957  ENVIRONMENT  TEST  FACILITIES  OF  WRIGHT  AIR  DEVELOPMENT 
CENTER.  WADC  TN-57-27,  Jan.  1957.  ASTIA  AD-110  740 


ABSTRACT:  The  purpose  of  this  report  is  to  provide  a  compilation  of  the 
m.Tjor  environmental  test  facilities  available  at  Wright  Air  Development 
Center  for  effective  utilization.  It  is  concluded  that  tuot  facilities  to 
meet  most  environmental  conditions  are  available  within  Wright  Air  Develop¬ 
ment  Center  and  their  utilization  is  limited  only  by  the  size  or  weight  of 
the  test  specimen. 
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Yerg,  R.A.  1962  OCCUPATIONAL  MEDICINE  AT  THE  LAUNCH  SITE 

In  (School  of  Aerospace  Medicine)  Lectures  In  Aerospace  Medicine .  1962, 
pp.  21-44. 


ABSTRACT:  Much  of  the  success  of  a  manned  space  flight  depends  on  the  individuals 
who  are  operating  the  ground  launch  equipment.  Human  exposure  is  limited  to 
exposure  of  fuels  used  in  the  vehicles.  Therefore,  safety  rules  and  alarm  systems 
must  be  developed  to  protect  ground  crew  from  the  hazards  of,  explosion.  Moreover, 
the  SCAPE  suit  (Self  Contained  Atmospheric  Breathing  Ensemble)  has  been  designed 
for  the  same  type  of  protection.  Other  sources  of  medical  concern  at  the  launch 
site  is  protection  from  radiation,  noise  at  the  hydraulic  servicing  unit  and  in 
the  powerhouse. 
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Yevskiy,  A.A.  Arkad  1962  COMBINED  EFFECT  ON  MAN  OF  VIBRATION  AND  NOISE 
Gig  i  San.  No.  10,  1962,  pp.  25-29  FTD-TT-63-292 
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Young,  W.  A,,  D.  B.  Shaw  et  al  1963  EFFECT  OF  C02  ON  HYPERVENTILATION 
PRODUCED  BY  VIBRATION. 

J.  AppI.  Physiol.  18:349-352,  March  1%3. 
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Young.  W.  R.  1959  WHAT  IT'S  LIKE  TO  FLY  INTO  SPACE.  Life 
46(15) :I32-149.  13  April. 

ABSTRACT;  A  description  of  various  research  and  training  for  space 
flight  is  provided  with  photographs  including  weightlessness,  vibration, 
and  acceleration  studies.  He  describes  Shake  table  vibration  tests 
at  Navy's  Bethesda,  Md.  Laboratories.  He  was  informed  that  "test 
animals  sometimes  die  after  10  minutes  on  this  table".  "The  vibration 
seems  to  make  various  organs  hemorrhage."  He  notes  his  reactions  at 
180  and  600  vibrations  per  minute,  A  description  of  the  Wright- 
Patterson  equilibrium  chair,  and  the  Pensacola,  Fla.  Human  Disorientation 
Device  is  also  giv^^  (CARI) 
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Yudkofsky,  P.  L.  n.d.  PRIMATE  RESPONSES  TO  PROLONGED  LOW  MAGNITUDE  ACCELERA¬ 
TIONS  AND  TO  SUDDEN  WITHDRAWAL  OF  THESE  ACCELERATIONS.  (Wright  Air  Develop¬ 
ment  Ctr.,  Wright-Patterson  AFB,  Ohio)  Technical  Report  in  preparation 
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Zeller,  W.  1932  BIN  BEITRAG  ZUR  UNTERSUCHUNG  DER  MECHANISCHEN  ERCHUTIERUN- 
GEN  IN  IHRER  AUSVIRKUNG  AUF  DEN  MENSGHLICHEN  ORGANISMUS.  (Contribution 
to  the  Investigation  of  mechanical  vibration  and  its  effect  on  the  human 
body)  Schalltechnik.  5:24-35 
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Ziegenruecker,  G.H.,  &  E.B.  Magid  1959  SHORT  TIME  HUMAN  TOLERANCE  TO 

SINUSOIDAL  VIBRATIONS.  (Wright  Air  Development  Center,  Wright-Patterson 
AFB,  Ohio)  WADC  TR  59-391,  July  1959.  ASTIA  AD  227  341. 


ABSTRACT:  Short  time  human  tolerance  criteria  for  sinusoidal  vibration  from  1 
to  15  cps  were  determined  using  10  healthy  male  subjects  ranging  in  age  from  23 
to  34  years.  At  each  frequency,  the  amplitude  was  increased  at  a  constant  rate 
from  zero  to  the  point  where  the  subject  stopped  the  run  because  he  thought  that 
further  increase  might  cause  actual  bodily  harm.  The  lower  levels  of  tolerance 
were  found  to  be  between  1  and  2  g  at  3-4  cps  and  at  7-8  cps.  The  highest  toler¬ 
ance  level  of  7-8  g  was  found  at  15  cps.  Subjective  tolerance  limits  were  found 
to  be  caused  by  one  or  more  of  seven  specific  sensations  or  symptoms.  Physiologi¬ 
cal  observations  during  vibration  exposure  were  also  made. 


1,031 


Ziegenruecker,  Gerd  H.  &  Edward  B.  Magid  1960  SHORT  TIME  HUMAN  TOLERANCE  TO 
SINUSOIDAL  VIBRATIONS 

Pa,/er:  31st  Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana  Hotel, 
Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960 

ABSTRACT:  Short  time  human  tolerance  criteria  for  sinusoidal  vibration  from  1  to 
15  cps  were  determined  using  ten  healthy  male  subjects  ranging  in  age  from  twenty- 
three  to  thirty-four  years.  At  each  frequency,  the  amplitude  was  increased  at 
a  constant  rate  from  zero  to  the  point  where  the  subject  stopped  the  run  because 
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he  thought  that  further  increase  might  cause  actual  bodily  harm.  The  lower 
levels  of  tolerance  were  found  to  be  between  1  and  2  G  at  3-A  cps  and  at  7-8 
cps.  The  highest  tolerance  level  of  7-8  G  was  found  at  15  cps.  Subjective 
tolerance  limits  were  found  to  be  caused  by  one  or  more  of  seven  specific  sensa 
tions  or  symptoms.  Physiological  observations  during  vibration  exposure  were 
also  made. 


1,031 


Ziengenruecker,  G.H.  and'E.B.  Mag  id,  1960  SHORT  TIME  HUMAN  TOLERANCE  TO 
SINUSOIDAL  VIBRATIONS.  Aerospace  Med.  31  (4):  325-6 

ABSTRACT:  Short  time  human  tolerance  criteria  for  sinusoidal  vibration  from 
1-15  cps  were  determined  using  ten  healthy  male  subjects  ranging  in  age  from 
23  to  34  years.  At  each  frequency  the  amplitude  was  increased  at  a  constant 
rate  from  0  to  the  point  where  the  subject  stopped  the  run  because  the  thought 
that  further  increase  might  actual  cause  bodily  harm.  The  lower  levels  of 
tolerance  were  found  to  the  between  1  and  2  G  at  3-4  cps  and  at  7-8  cps.  The 
highest  tolerance  level  of  7-8  G  was  found  at  15  cps.  Subjective  tolerance 
limits  were  (found  to  be  caused  by  one  or  more  of  7  specific  symptoms.  Physio¬ 
logical  observations  during  vibration  exposure  were  also  made. 
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VIBRATION 

ANONYMOUS 


1,032 

Arion.  1945  AERO-MEDICAL  RESEARCH:  BASIC  STUDIES  ON  VIBRATION.  (Repp.  Air  Techn 
Intelligence,  U.S.  Tokyo  No.  Ill  pp.  1-7) 

% 

1,033 


Anon.  1946  INTERNAL  VIBRATIONS  EXCITED  IN  THE  OPERATION  OF  PERSONNEL  EMERGENCY 
ESCAPE  CATAPULTS  (Prankford  Arsenal,  Philadelphia,  Pa.)  Memo.  rept.  no.  MR- 340 
26  Nov  1946,  ASTIA  AD- 51  792 


1,034 

Anon.  1947  CONFERENCE  ON  ULTRASONICS  AND  EXPLOSIVE  DECOMPRESSION. 

(Comm,  on  Aviation  Med.,  Div.  of  Med.  Sci.,  Nat ’  1  Research  Council, 
Washington,  D.  C.  )  17  Dec.  1947 


1,035 


Anonymous,  1947  PHILIPS  VIBRATION  MEASURING  APPARATUS 
(Philips,  Endhoven. Holland  )  Undated, translated  1947 
R.A.E.  Translation  No.  148 


1,036 

Anon.  1948  LANDING  IMPACT  VIBRATION  STUDIED 
Aviation  Week .  48:26-27 


ABSTRACT:  An  extensive  investigation  of  vibration  of  airplane  structure 
as  a  result  of  landing  impact  is  in  progress  at  the  National  Bureau  of 
Standards  under  the  direction  Dr.  Walter  Ramberg.  Craft  of  earlier 
and  more  rigid  types  were  designed  for  landing  condition  by  treating  the 
airplane  as  a  rigid  body  subjected  to  an  impact  force.  Large  transport 
planes  designed  on  this  assumption  showed  a  tendency  to  develop  failures 
in  the  wing  or  tail,  which  could  be  ascribed  only  to  transient  vibration 
of  the  structure  excited  by  landing  impact.  A  comparison  showed  that' the 
values  obtained  from  the  theory  were  15  to  140  per  cent  greater  than  the 
measured  values.  It  was  concluded  from  the  tests  that  the  theory  would 
give  a  fair  estimate  for  the  transient  vibration  in  an  airplane  subjected 
to  symmetrical  landing  impact  leading  to  flexural  vibration  of  the  wing. 
Measurements  on  actual  landings  of  large  transport  airplanes  have  failed  to 
substantiate  this  conclusion. 
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ANON  1948  A  REVIEW  OF  SUBJECTIVE  RESPONSES  TO  VIBRATORY  MOTION  OF 

THE  HUMAN' BODY  IN  THE  FREQUENCY  RANGE  1  TO  70  CYCLES  PER  SECOND 
Project  NM  004  001,  Report  No.l,  16  March  1948. 


1,038 

Anon.  1949  S'l’NOPSIS  OF  THE  AERO  MEDICAL  ASPECTS  OF  JET  PROPELLED  AIF.CRAFT 
(Aero  Medical  Lab.,  Air  Materiel  Command)  January  1949.  ASTIA  ATI  56134 

ABSTRACT:  Brief  reviews  of  recent  developments  and  current  practices  are 
presented  on  the  following  subjects;  requirements  and  equipment,  dec  impression 
sickness,  cabin  pressurization,  explosive  decompression,  long  term  positive 
and  negative  acceleration,  pilot's  pneumatic  suit  for  positive  acceleration, 
cockpit  Resign  and  temperatures,  fl ight  instruments ,  psychological  limitations, 
sound  problems,  the  ejection  seat,  protective  helmets,  wind-blast  protection, 
and  vision.  Future  research  will  be  concerned  with  protection  under  emergency 
conditions  in  a  vacuum,  etc. 


1,039 

\non.  1951  GENERAL  SYSTEMIC  ACUTE  AND  CHRONIC  DISORDERS  RESULTING  FROM 
TRACTOR  RIDING. 

(A  complete  survey  among  1,800  general  practior.crs  in  Iowa,  unpublished  ms.) 


1,040 

Anon.  1954  INJURIES  IN  AIR  CARRIER  ACCIDENTS  IN  TURBULENT  AIR 
Air  Carrier  Safety  Bulletin.  No.  39 ,  16  March  1954. 


1,041 


Anon.  1957  GERUIS-EN  SCH0K3EVEILIGING  VAN  ONDERZEKBOTEN  1949:  BIBLIOGRAFIE 
(NOISE  AND  SHOCK  SAFEGUARDING  FOR  SUBMARINES  1949;  BIBLIOGRAPHY)  (Technisch 
Documentatie  Centrum  voor  de  Krijgsnacht  (Netherlands).  10  Nov.  1957,  ASTIA 
AD- 156  155 


1,042 

Anon.  1958  SOVIETS  RECOVER  RESEARCH  ROCKET  DOGS 
Av  ia  t  ion  Week  69;  61-63,  3  Nov.  1958 


ABSTRACT;  Izvestia  reports  two  dogs,  Belyanka  and  Pestraya,  were  recovered  from 
280  miles  altitude  in  a  single-stage  research  rocket  launches  from  the  "middle 


.2,184  . 


latitudes  of  Soviet  European  territory"  on  Aug.  2/,  1938,  with  a,  3,726-Ib. 
payload.  This  is  reported  as  being  the  second  launching  of  such  a  rocket. 

The  felt-lined  cabin,  which  landed  "in  a  selected  area,"  contained  "a  generation 
system,  a  self-contained  system  for  recording  the  biological  functions  of  the 
animals,  and  a  special  motion  picture  camera."  The  rocker  was  stabilized  "during 
the  entire  flight,  including  the  inertial  part  of  its  flight,"  to  ensure  the 
necessary  conditions  for  the  experiment.  The  rocket  also  carried  instruments 
for  measuring  concentration  of  .free  electrons,  ion  composition  of  the  atmosphere, 
concentration  of  positive  ions,  electron  temperature,  air  pressure,  micro¬ 
meteorite  impingement,  ultraviolet' region  of  the  solar  spectrum,  infrared 
radiation  of  the  earth,  and  the  earth's  atmosphere. 


1,043 

Anon.  1958  SPUTNIK  II  THROUGH  RUSSIAN  EYES 
Astronautics  3:  48-49,  *62. 


ABSTRACT:  Although  silent  on  launching  vehicle  and  means  of  propulsion,  these 
translations  from  the  Soviet  press  offer  hitherto  unreleased  data  on  structure 
of  the  satellite  and  the  biological  experiments  performed 


l„044 

Anon.  1960  ROCKET  INSTRUMENTATION  BIBLIOGRAPHY  NO.  8  SECOND  SERIES 

(U)  (ITEMS  786-1000  AND' INDEX)  (Ministry  of  Aviation,  Gt .  Britain. 
Rept.  No.  TII/BIB/9,  March  1960.  ASTIA  AD  318  395L 

CONTENTS : 

General  instrumentation 

Accelerometers 

Bearings 

Combustion 

Computing  and  data  reduction 

Displacement  measurement 

Flow  and  prcsure  measurement 

Recording  instruments 

Safety  and  protection 

Shock  and  vibration  measurements 

Strain  gauge  techniques 

Temperature  measurement  and  control 

Velocity  measurement 

(Unclassified  Contents  Note)  See  also  ASTIA  AD  315  418L 


1,045 


Anon.  1960  VIBRATION  AND  NOISE  SURVEY  REPORTS  ISSUED  FOR  1960  (Pearl  Harbor 
Naval  Shipyard,  T.H.)  21  Feb  1961 


2,185 


1,046 


Anon.  1960  NONTITLED 

Dtscoverv  21:482-486.  1960 

ABSTRACT:  A  concise  summary  with  illustrations  of  the  experiments  carried  out 
in  Sputnik  V,  launched  Aug.  19,  1960,  based  on  information  from  official 
Russian  sources.  The  bio-medical  experiments  carried  out  in  the  10,000  lb. 
satellite  were  designed  to  provide  data  on  specific  features  of  the  vital 
activity  of  different  animal  and  plant  organisms  during  a  space  flight,  the 
biological  action  of  space-flight  conditions  on  living  organisms  (overstrain, 
prolonged  weight lessness ,  the  transition  to  and  from  weightlessness),  the, 
action  of  cosmic  rays  on  the  vital  activity  and  heredity  of  animal  and  plant 
organisms,  systems  for  maintaining  life  and. we  11 -.being  during  space  flight 
(air  regeneration,  temperature,  regulations,  food  and  water  supply,  sanitation, 
etc.).  In  addition  to  dogs,  Belka  and  Strelka,  the  biological  payload  included 
21  black  and  19  white  mice,  the  seeds  of  different  varieties  of  onions,  peas, 
wheat,  and  maize,  Nige 1  la ,  actinomycete  fungi,  Chlorel la  in  liquid  and  solid 
nutritive  media,  sealed  ampules  of  cultures  of  intestinal  bacteria  (type  KK-12, 
B,  "aerogenes") ,  butyric  fermentation  bacteria,  a  culture  of  staphylococci, 
two  varieties  of  phages  (T-2  and  13*21),  DMA,  HeLa  cells,  and  pieces  of 
preserved  human  and  rabbit  skin.  Also  the  container  carried  four  automatic 
hiooloments  with  a  culture  of  butyric  fermentation  bacteria,  two  enclosed 
in  a  still' uni  thermostat  and  two  in  an  unheated  container.  The  various 
microbiological  and  cytologlcal  specimens  were  intended  to  provide  data  on 
the  effect  of  space-flight  conditions  on  growth  and  genetic  change.  The 
oxygon  concentration  was  to  be  maintained  at  20  to  25  percent,  with  a  carbon 
dioxide  concentration  no  higher  than  1  percent;  the  temperature  wzs  to  be 
between  15°  and  25°  c,  the  relative  humidity  at  39  tn  70  percent,  and  the 
pressure  at  one  atmosphere.  The  feeding  method  was  similar  to  that  used  with 
Laika.  Hie  physiological  information  recorded  during  the  flight  included 
arterial  blood  pressure,  electrocardiograms,  frequency  of  respiration,  body 
temperature,  and  movements.  Data  transmitted  to  earth 

stations  by  radio-telemetry  included  cabin  temperature,  pressure,  humidity, 
and  control  data  on  the  functioning  of  the  life-support  system.  Television 
was  emplo.yed  study  the  motor  activity  of  the  dogs,  .and  transducers  mounted 
on  each  cradle  provided  additional  data  on  their  movements .  Ionizing  radiation 
dosimeters  placed  near  the  dogs  and  on  their  suits  measured  radiation  dose  from 
cosmic  rays.  Pre-  and  post-flight  studies  included  metabolism,  blood  and  urine, 
cardiovascular,  immunological,  and  (for  the  rats  only)  nervous  activity  and 
their  typological  peculiarities.  The  postflight  examination  sh'''wed  rhat  the 
rats,  like  Che  dogs,  took  the  trip  well.  The  arknik  also  investigated  cosmic 
radiation  and  short-wave  solar  radiation.  Measurement  techniques  and  some 
experimental  results  are  given 


1,047 


Anon.  1960  IN  THE  EARTH'S  ATMOSPHERE 

Vi vdiishnogo  flota  11:95 
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1,048 

Anon.  1961  DETAILS  OF  VOSTOK  CONSTRUCTION  GIVEN 
Pravda  (Moscow),  September  8,  1961 


ABSTRACT:  With  the  development  of  spaceships  of  the  Vostok  type,  there  began  the 
program  of  regular  studies  designed  to  perfect  methods  for  putting  man  into 
orbital  flight  and  returning  him  to  earth,  studies  of  the  effects  of  space  flight 
conditions  on  the  human  body,  for  the  possibility  of  maintaining  man's  work  capa¬ 
city  during  prolonged  weightlessness,  and  perfection  of  systems  to  sustain  man's 
life  during  space  flight.  PRAVDA  notes  that  the  two  Soviet  manned  spaceflights 
were  preceded  by  thorough  preparations  to  establish,  in  particular,  the  physiologi 
cal  effects  of  weightlessness.  The  first  special  cxpcilments  tu  study  the  effect 
of  weightlessness  on  »‘he  human  boHy  were  conducted  on  a  ground  test  i  stallation 
in  which  weightlessness  was  induced  for  one  or  two  seconds.  An  attempt  was  also 
made  to  simulate  weightlessness  by  inmersing  a  man  in  a  special  suit  into  a  liquid 
with  specific  gravity  equal  to  that  of  the  human  body.  A  substantial  step  forward 
in  the  study  of  weightlessness  was  made  in  plane  flight  experiments.  During  high¬ 
speed  flights,  the  centrifugal  force  developing  along  a  parabola  compensates  the 
force  of  gravity.  In  these  conditions  it  is  possible  to  obtain  weightlessness 
for  periods  of  40  to  50  seconds.  The  next  phase  in  the  study  of  the  effects  of 
zero.gravitv  were  flights  of  mice,  rats,  and  dogs  in  sputniks.  Positive  results 
obtained  in  these  experiments  warranted  the  conclusion  that  weightlessness  lasting 
24  hours  would  not  endanger  man's  life  or  health.  (CARI) 


1,049 

Anon.  1961  FLIGHT  OF  THE  SECOND  COSMIC  SHIP 
Vestnik  Akademil  Nauk  SSSR.  10:  10-17 


ABSTRACT;  On  August  19,  1960,  the  second  Soviet  cosmic  ship,  on  board  which 
was  a  group  of  experimental  animals  and  other  living  organisms,  went  into 
orbit  around  the  earth.  On  August  20,  they  all  returned  safely  to  earth.  A 
press  conference  was  held  on  August  24  by  the  Presiduim  of  the  USSR  Academy  of 
Sciences  devoted  to  the  new,  outstanding  achievement  in  conguering  outer  space. 
A.V.  Topchiyev  related  about  how  the  planned  program  on  the  second  cosmic  ship 
was  carried  out  and  described  its  passengers.  He  also  cited  preliminary  results 
of  the  flight.  Academician  N.M,  Sisakyan  described  the  biological  program  of 
the  second  cosmic  ship.  V.V.  Parin,  active  member  of  the  Academy  of  Medical 
Sciences,  U.S.S.R.,  described  the  medico-biological  part  of  the  program.  Then 
O.G,  Gazenko,  senior  scientific  co-worker  of  the  U.S.S.R,  Academy  of  Medical 
Sciences  showed  the  first  cosmonauts  who • returned  to  earth  --  Belka  and  Strelka. 

The  rats  and  mice  were  also  shown.  S.N.  Vernov  and  L.V.  Kurnosova  told  about . 

the  investigations  of  cosmic  rays  which  were  carried  out  during  the  flight. 


1,050 


Anon.  1961  EL  HOMBRE  FN  EL  ESPACIO  EXTERIOR  (MAN  IN  OUTER  SPACE) 
Revista  de  Aeronautica  (Spain)  21(245):  275-282,  April  1961 


ABSTRACT:  A  resume  of  the  man- in-space  projects  being  conducted  by  the  U.S, 
and  U.S.S.R.  is  presented.  (JPL) 
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Anon.  1961  VOSTOK  DETAILS 

Flight  79(2721): 586,  May  4,  1961 


ABSTRACT:  The  Soviet  satellite  Vostok  and  Major  Gagarin's  flight  of  April  12,  1961 
are  described.  (JPL) 


1,052 


Anon.  1961.  PARIN  ON  COSMONAUTS,  SPACE  DOGS 

FBIS  USSR  6>  Fast  Europe,  Nr.  81,  April  27,  1961 


ABSTRACT:  Moscow--The  dogs  which  have  taken  part  in  space  flights  are  still  in 
excellent  health  and  their  journey  into  space  has  had  ho  hannful  aftereffects  on 
them,  said  Soviet  medical  scientist  Vasil  Parin  today,  appearing  on  Moscow 
television  program  devoted  to  the  conquesc  of  space.  Parin  stressed  that  Soviet 
technology  had  created  vehicles  capable  of  placing  living  creatures  into  orbital 
flight  and  that  both  the  stages  of  acceleration  and  deceleration  had  caused  no  ' 
harmful  aftereffects. 

Academician  Parin  said  that  apparently  for  some  time  to  come  cosmonauts  would  be 
selected  from  among  pilots.  Outlining  the  requirements  to  be  met  by  a  cosmonaut, 
the  scientists  said  that  he  must  possess  the  same  qualities  as  those  possessed  by 
Yuriy  Gagarin. 

Speaking  about  Yuriy  Gaqarin's  preparation  for  the  flight.  Academician  Parin  said 
that  it  had  been  carried  out  according  to  a  big  program,  and  all  the  tests  were 
carried  out  with  "large  endurance  margins"  exceeding  in  severity  those  conditions 
whidh  Gagarin  was  likely  to  encounter  during  the  flight.  Parin  said  that  Gagarin's 
space  suit  incorporated  special  transmitters  with  the  help  of  which  all  the  data  on 
the  condition  of  his  body  during  the  flight  were  transmitted  to  earth. 

Academician  Parin  said  that  in  future  flights  into  unexplored  cosmic  regions  the 
first  explorers  would  apparently  again  be  man's  four-legged  friends  -  dogs. 


1,053 


Anon.  1961  INSTRUMENTATION  BIBLIOGRAPHY 

(Ministry  of  Aviation,  Gt.  Brit.)  Rept.  No.  TIL'BIB/50;  Jan.  1961; 
ASTIA  AD  253  346 


ABSTRACT:  this  bibliography  contains  material  on  the  following  subjects: 
general  instrumentation;  calibration;  combustion;  electrical  and  electronic 
devices;  test  facilities;  accelerometers^  computers;  displacement  measurements; 
flow  measurement  and  control;  pressure  and  thrust  measurement;  recording; shock 
and  vibration;  strain  gauge  measurements;  temperature  measurement;  and  time 
measurement. 
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Anon.  19,61  DETAILS  OF  THE  LEGENDARY  FUGOT 

(Acrospaca  Technical  Intelligence  Center,  Wright-Patterson  AFB,  Ohio) 

Trans.  No.  MCL-1035,  July  27,  1961,  ASTU  AD  261  805 

Original  Source:  Kncaoiaol *akava  Pravda.  91(11031):  1-3,  April  16,  1961 


1,055 


Anon.  1961  SOVIETS  INDICATE  BIG  PROBLEMS  IN  SPACEMAN'S  WAY 
Columbus  Dispatch  March  10;  1961 


ABSTRACT:  Two  Russian  scientists  indicated  that  despite  Soviet  recovery  of 
another  apace  ship  with  a  dog  inside,  major  problems  remain  to  be  solved  before 
a  Soviet  man  is  shot  into  space.  Ivan  Maisky,  director  for  the  Experimental 
Biology  Institute,  and  Vasil  Parin  of  the  Soviet  Academy  of  Medical  Sciences 
agreed  that  weightlessness  is  a  major  problem  of  manned  space  flight.  Parin 
said  Russian  scientists  have  been  getting  "interesting  data"  on  how  living 
organisms  are  affected  by  such  unusual  irritants  as  vibration,  stress,  and  the 
extreme  noise  of  rocket  engines.  (CARl) 


1,056 


Anon.  1^61  PERIODICAL  REPORT  ON  AEROMEDICINE  IN  THE  USSR:  61-24 
(1126th  USAF  FAG,  Arlington  Hall  Station,  Arlington  12,  Va.)  Rept.  1452577 


ABSTRACT:  Th^  is  a  report  dealing  with; (a)  Contents  of  a  book  on  the  psychology 
of  the  fitting  profession,  (b)  Comparative  physiological  study  of  tolerance  to 
radial  acceleration,  (3)  The  Sixth  Congress  of  the  Ukr.  Society  of  Physiologists, 
and  (d)  Astronaut  training  and  manned  space  flights.  (CARI) 


i,057 

Anon.  1962  SURVEY  OF  FACILITIES  FOR  SPACE  ENVIRONMENT  SIMULATION 
(Aerospace  Research  and  Testing  Committee,  Washington,  D.C.) 

ARTC  Project  No.  6-60;  ATC  Report  No.  ARTC-30;  April  1962. 


ABSTRACT:  The  main  body  of  the  report  is  separated  into  11  sections  including 
acoustic  test  facilities,  vibration  test  facilities,  human  factors  facilities, 
and  general  environmental  test  facilities.  These  sections  explain  the  function 
of  specific  equipment  for  space  environmental  simulation.  When  practical  a 
summary  table  has  been  added  to  the  section  giving  general  characteristics  of 
the  equipment. 
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I, 058 

Anon.  1962  SPACE  SIMULATION  FACILITIES 

J.  Environmental  Science  5(2);  23-2A,  April  1962 


ABSTRACT;  The  world's  largest  combined  environmental  test  facility  being  built 
at  Edwards  Air  Force  Base,  California,  features  a  30  g  centrifuge  with  a  load 
capacity  of  30,000  pounds.  The  environmental  complex  is  designed  to  assume  any 
combination  of  acceleration,  vibration,  temperature,  humidity,  and  altitude.  It 
Integrates  in  one  test  system  a  large  centrifuge  acceleration  test  machine, 
vibration  exciter,  and  tempers .ure  and  vacuum  chamber.  Vibration  stresses  and 
g  torces  encountered  by  missiles  and  spacecraft  during  take-off  and  flight  will 
be  simulated  by  a  shaker  Integrally  mounted  to  the  test  chamber.  A  tabulated 
comparison  of  thermal  vacuum  test  facilities  and  the  space  environment  simulator 
is  presented.  (Aerospace  Medicine  33(10);  1280,  Oct.  1962) 
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Abelson,  P.H.  1962  THE  VENUS  MISSION. 

Science.  138(3545): 1069,  7  Dec.  1962. 


ABSTRACT:  The  article  contains  a  description  of  Mariner  II  Including  the 
launching,  mission,  and  future  prospects. 
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Adams,  C.  C.  1958  HUMAN  FACTORS  IN  SPACE  FLYING 

In:  Space  Flight  (New  York,  McGraw-Hill).  Chapt.  10 


ABSTRACT:  A  review  of  work  being  done  in  Space  Medicine  with  sections  on 
Radiation,  Vision,  Respiration,  Acceleration,  Weightlessness,  Heat  Problems, 
Space  suits  and  meteors. 
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Adams,  C.  1960  ASTRONAUT  SUPPORT  PROBLEM. 

Ground  Support  Equipment .  2(4):83-85,  August -September  1960 


ABSTRACT:  A  study  of  man's  water  requirer4ients  in  space  and  an  analysis  of 

eating  and  drinking  experiments  conducted  under  zero  gravity  conditions  are 
presented . 


.  2,191  . 
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Adamson.  D.  1962  THE  GRAVITATIONAL  FIELD  ENVIRONMENT  OF  AN  EARTH 

SATELLITE . 

NASA-TN-D  1270  August  1962 
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Adey,  W.R.,  J.D.  French,  R.T,  Kado,  D.F.  Lindsley,  D.O,  Wilter,  et  al.  1961 

EEC  RECORDS  FROM  CORTICAL  AND  DEEP  BRAIN  STRUCTURES  DURING  CENTRIFUGAL  AND 
VIBRATIONAL  ACCELERATIONS  IN  CATS  AND  MONKEYS 
IRE  Trans.  Military  Electronics  BME-8(3):  183-188.  July  1961. 


ABSTRACT:  Et ec troencephalographic ' i ecords  have  been  taken  from  ddep  regions  of 
the  brains  of  cats  and  monkeys  with  chronically  implanted  electrodes  during 
centrifugal  and  shaking  acceleration  comparable  to  booster  forces.  Histological 
and  x-ray  controls  have  indicated  that  displacement  of  the  electrodes  does  not 
occur',  and  that  damage  to  brain  tissue  is  comparable  with  nonaccelerated  animals. 
A  transistorized  EEG  amplifier  suitable  for  recording  in  satellite  biopack 
environments  has  been  developed.  In  centrifuge  tests,  transverse  accelerations 
up  to  8  g  were  associated  with  rhythmic  "arousal"  patterns  of  slow  waves  in 
hippocampal  regions  of  the  temporal  lobe  during  increasing  or  decreasing  acceler¬ 
ation.  Longitudinal  accelerations  between  5  and  6  g  produced  blackouts  after 
30  to  40  seconds,  with  flattening  of  EEG  records;  and  frequently  with  induction 
of  epileptic  seizure  activity  in  temporal -lobe  leads.  Shaking  tests  suggested 
that  vibrational  acceleration  may  be  associated  with  the  intermittent  ''driving" 
of  the  cerebral  rhythms,  in  a  fashion  resembling  photic  driving,  at  shaking  rates 
from  11  to  15  c.p.s.,  and  from  22  to  30  c.p.s.  (Author) 
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Aero  Medical  Assoc.  1958  AVIATION  MEDICINE  ON  THE  THRESHOLD  OF  SPACE; 
A  SYMPOSIUM,  J.  Aviation  Med.  29(7)  ;485-5'’  ‘ ,  July  1958 

ABSTRACT:  This  issue  deals  with; 

1)  New  knowledge  of  the  extra-atmospheric  radiation  field; 

2)  Potentialities  and  ramifications  of  life  under  extreme  environmental 
conditions ; 

3)  Experiments  during  weightlessness;  A  study  of  the  oculo-agravic  illusion; 

4)  Design  considerations  of  a  balloon-borne  pressurized  capsule  for  high 
altitude  bailout  study; 

5)  The  feasibility  of  recycling  human  urine  for  utilization  in  a  closed 

ecological  system 

6)  A  closed  food  cycle  atomic  conservation  for  space  flight 


(Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine  Bibl iographjy 
(Technisch  Docuinentatie  en  Informatie  Centrum  voor  de  Krijgsmacht,  den  Haag, 
Netherlands)  Rept .  No.  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 
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Aerospace  Information  Div.  1962  PRINCIPLES  OF  LIFE  SUPPORT  IN  SPACE  BASEo  ON 
SOVIET  OPEN  LITERATURE  PUBLISHED  IN  CONNECTION  WITH  THE  VOSTOK-3  AND 
VOSTOK-4  LAUNCHINGS 

(Aerospace  Information  Div,,  Washington,  D.C.)  5  Dec.  1962  ASTIA  AD  291  910 

ABSTRACT:  Descriptions  of  the  principles  of  life  support  in  space  used  by 
Soviet  specialists  at  the  present  time  for  orbital  flights,  and  those  which  are 
being  discussed  and  developed  for  future  long-range  missions  have  been  extracted 
from  more  than  two  hundred  articles  and  TASS  reports  published  predominantly 
in  Soviet  newspapers  in  connection  with  the  launching  of  the  Vostok-3  and 
Vostok-A  spaceships.  The  articles  were  written  by  various  specialists  in  the 
field  of  space  technology,  including  academicians,  corresponding  members  of 
the  Academy  of  Sciences,  professors,  doctors  of  biological  sciences,  doctors 
of  medical  sciences,  candidates  of  medical  and  technical  sciences  and  physics 
and  mathematics,  engineers,  science  reporters,  and  cosmonauts.  Primary  emphasis 
was  placed  on  discussions  of  data  which  describe  the  design  elements  of  equipment 
used  in  space  application,  including  the  spaceship  cabin,  automatic  devices, 
equipment  used  in  the  cosmonaut  training  program.  Psychological  and  physiological 
conditioning  and  responses  and  safety  factors  are  included.  (Author) 
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Aerospace  Information  Div.  1962  SOVIET  MANNED  SPACE  FLIGHT  LIFE  SUPPORT 
SYSTEMS:  MEDICAL  AND  BIOLOGICAL  ASPECTS  OF  THE  VOSTOK-3  AND  VOSTOK-4 
FLIGHTS 

(Aerospace  Information  Div.,  Washington,  D.C.)  AID  Rept,  No.  62-191;  Nov.  1962 
ASTIA  AD  291  911 


ABSTRACT:  The  medical  and  biological  aspects  of  the  Vostok-3  and  Vostok-A 
flight,  including  selections  of  orbits,  physical  and  psychological  preparation, 
medical  monitoring,  radiation  protection,  diet,  cabin  ecology,  and  projected 
problems  for  interplanetary  flight,  were  reviewed.  The  sources  are  from  Soviet 
open-literature,  chiefly  newspapers,  published  in  the  period  from  August  thru 
October,  1962. 


.  2,193  - 
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Akulinichev,  I,  1962  PROGRESS  IN  SPACE  MEDICINE 

(In:  "Medical  and  Biological  Aspects  of  USSR  Space  Flights",  Joint  Publications 
Research  Service  Translation  No,  16,277  ASTIA  AD  400  411 
Original  Source:  Russian  newspaper.  Meditsinskiy  rabotnik  17  August  1962. 
P.  3 


ABSTRACT;  Experience  accumulated  in  manned  space  flight  permits  the  conclusion 
that  weightlessness  is  completely  tolerable  and  his  no  substantial  effect  on 
blood  circulation  or  the  motor  functions  of  the  gastrointestinal  tract.  However 
conclusions  rnd  generalizations  applicable  to  mass  space  flights  must  be  drawn 
with  caution  since  these  flights  have  been  relatively  short  and  the  cosmonsuts 
have  been  most  highly  trained  athletes.  They  have  been  distinguished  for  great 
volitional  qualities  and  great  functional  reserves,  particularly  of  the  cardio¬ 
vascular  system. 
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Aleksandrov,  A.  1960  MAN  AND  THE  COSMOS 

Trans,  of  Meditsinskii  Rabotnik  (USSR)  20(105): 3,  1957 
(Office  of  Technical  Services,  Washington,  D.C.)  61-27432 


) 
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Aleksandrov,  S.G.  &  R.  Ye.  Federov  1962  SOVIET  SATELLITES  AND  SPACE  SHIPS 
(SELECTED  ARTICLES).  (Wright -Patterson  Air  Force  Base),  Trans.  No 
FTD-TT-62-i21 .  From  Sovetskiye  Sputnik!  ^  Xosmicheskiye  Korabl i , 

2nd  Edition.  (Moscow;  Akademiya  Nauk  SSSR,  1962).  Pp .  24-82,  117-124, 
144-147,  182-184,  217-242,  256-394,  427-456.  ASTlA  AD  273  888, 


PERTINENT  ARTICLES; 


The  Problem  of  Descent  to  the  Surface  of  the  Earth  and  Planets 

Biological  Investigations 

Second  Soviet  Ship-Satellite 

Arrangement  of  Ship-Satellite 

Flight  of  Ship  and  its  Return  to  Earth 

Medical -Biological  Problems  of  Man's  Flight  into- Cosmic  Space 
Training  of  Cosmonauts 
First  Cosmic  Flight 
Conclusion 


-  2,194 


12 


Alexander,  G.,  &  R.  Barany  1905'  PSYCHOPHYSIOLOGISCHE  UNTERSUCHUNGEN  UBER  DIE 
BEDEUTUNG  DES  STATOLITHENAPPARATES  FUR  DIE  ORIENTIERUI^G  IM  RAUME  AN 
NORMALEN  UND  TAUBSTUMMEN.  (PSYCHOPHYSIOLOGICAL  INVESTIGATIONS  CONCERNING 
THE  IMPORTANCE  OF  THE  APPARATUS  OF  THE  STATOLITHS  FOR  ORIENTATION  IN  SPACE 
(W  NORMALS  AND  DEAF-MUTES.)  Arch,  ohr . ,  Nas . .  u.  Kehlkopfheilk.  65:187-192 
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Alexander,  G.  1961  FLIGHT  PROVES  MAN  CAN  FUNCTION  IN  SPACE 
Aviation  Week  70(20);  31-32.  15  May  1961. 


ABSTRfXCT;  A  description  is  given  of  the  pflox  functions  performed  and  the 
stresses  and  loads  (weightlessness,  peak  gravity^and  re-entry  loads)  to  which 
pilot  and  capsule  were  subjected  during  the  15  minute  Mercury-Reds tone  flight 
on  May  5 ,  1961 . 
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Alexander,  H.S.  1960  BIO-MAGNETICS 

1960  Proceedings  of  the  Institute  of  Environmental  Sciences 
(Institute  of  Environment  Sciences,  Mt  Prospect,  Ill.)  pp.  119-126 
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Annenskii,  F.  D.  1961  KOSMICHESKAIA  PSIKHOLOGIIA  (SPACE  PSYCHOLOGY) 

Kauka  i  zhizn'  (Moskva)  28(2); 33-39,  Feb.  1961 
English  Translation; 

(u.  S.  Joint  Pub.  Rcse.irch  Service,  Washington)  JPRS  9916. 

Aug.  10,  ,1961 

ABSTRACT;  Psychological  problems  that  comfront  the  astronaut  in  space  are 
reviewed.  Absence  of  the  usual  environmental  timers,  lack  of  gravity,  and  the 
enormous  rate  of  speed  of  his  vehicle  may  create  a  disorientation  in  time.  Lack 
of  direct  information  feedback  of  the  outcome  of  his  actions  forces  the  astronaut 
to  evaluate  his  actions  by  instrument  readings.  Lack  of  support  due  to  zero 
gravity  poses  special  problems  which,  however,  can  be  overcome  by  proper  training 
Isolation  and  confinement  in  the , space  cabin  are  not  anticipated  to  have  the  same 
effects  as  sensory  deprivation,  since  the  astronaut  will  take  an  active  part  in 
the  flight  and  therefore  his  mental  set  will  differ.  Neuropharmacologic  agents 
may  be  used  to  control  sleepiness,  anxiety,  or  fatigue.  (Aerospace  Med. 

33(8); 1029,  Aug.  1962) 
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Armsttong,  C.  R.  1953  SPACE  PHYSIOLOGY 

J.  British  Interplanetary  Society  12:172-175 


ABSTRACT:  The  sensory-motor  system  of  a  man  living  in  a  gravity-free  state  is 
subjected  to  abnormal  handicaps.  The  muscle  and  skin  pressure  senses  are  gravi- 
receptors  and  would  be  useless  in  a  gravity-free  state.  However,  the  Vater- 
Pacini  corpusc les,  being  deep  pressure  receptors  in  the  hands,  feet,  and  joints, 
would  probably  continue  to  function  and  partially  compensate  for  the  loss  of  the 
other  two  reccritors.  The  vestibular  apparatus,  which  controls  posture,  and  is 
stimulated  by  gravity,  respiration,  and  circulation,  is  felt  to  present  lesser 
problems.  Under  zero-gravity  conditions,  oxygen  consumption  would  be  low— approx» 
imately  500  litres  per  day  per  person.  By  utilizing  the  upper  physiological  limit 
of  increased  oxygen  pressure,  which  is  A15  nsn  hg,  this  problem  can  be  minimized. 
(CAR!) 
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Arnoult,  M.  D.  1959  PERCEPTUAL  PROBLEMS  OF  A  SPACE  TRAVELER 

(Paper,  Annual  Meeting  of  the  Southern  Society  of  Philosophy  and 
1959) 


Psychology, 
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Askren,  W,B.  1959  MAN  FUNCTIONS  IN  SPACE  FLIGHT 

Paper:  Panel  on  Psychology,  of  the  Armed  Forces  -  MRC  Committee  on  Bio-Astronau¬ 
tics,  Washington,  D.C.  December  2,  1959  ASTIA  AD  238  A80 


ABSTRACT:  Duties  typical  of  those  to  be  assigned  to  future  space  crews  are 
described.  The  duties  of  a  three-man  crew  for  a  hypothetical  seventy-two  hour 
moon  flight  are  presented  on  a  logarithmic  time-line.  The  duties  are  analyzed 
to  determine  the  major  activities  of  space  crews  such  as  navigation,  flight  control 
energy  management,  etc.  The  activity  of  in-flight  maintenance  is  stressed  as  an 
essential  duty.  Finally,  the  duties  are  analyzed  to  determine  the  criteria  that 
should  be  used  in  selecting  personnel  tor  a  space  flight  of  this  type. 
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Augerson,  W.S.  &  C.P.  Laugh  1 in  1961  PHYSIOLOGICAL  RESPONSES  OF  THE 
ASTRONAUT  IN  THE  MR- 3  FLIGHT. 

In  NASA,  Results  of  the  First  U.S.  Manned  Suborbital  Space  Flight 
National  Aeronautics  and  Space  Administration,  pp.  45-31 


ABSTRACT:  Astronaut  Shepard  (on  his  suborbital  flight  on  May  5,  1961) 
demonstrated  physiological  responses  to  5  minute  weightless  flight  (interrupted 
by  23  seconds  of  retrofire)  were  uneventful.  Acceleration-weightlessness, 
transition  period  produced  physiological  responses  within  the  limits  of  intact 
function.  The  relative  change  in  pulse  rate  in  going  from  weightlessness  to 
reentry  acceleration  was  comparable  to  that  in  going  from  1  g  to  reentry 
acceleration  on  the  centrifuge.  Special  senses,  that  is,  vision,  semicircular 
canal  function,  and  hearing,  appeared  intact  throughout  the  flight.  (Author) 


20 


Ax,  P.  1960  PACAF  BASIC  BIBLIOGRAPHIES:  EXPLORATION  OF  SPACE 
Miaawa  Air  Force  Base,  Japan  Feb.  1,  1960 


ABSTRACT:  This  is  a  bib 
from  various  sources,  wh 
Included  are  85  referenc 
follows:  Rocket  History 
Geophysical  Year  Space 
Travel . 


iliography  on  the  exploration  of  space,  with  annotations 
ich  supersedes  the  bibliography  dated  1  February  1959. 
;lea,  published  between  1953  and  1959,  and  classified  as 
and  Research;  Space  Flight;  Satellites;  International 
ijrograms;  Space  Medicine;  and  the  Moon  and  Interplanetary 
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Bakh,  I.,  Gorlov,  0.  et  al  1958  MEDICAL-BIOLOGICAL  PROBLEMS  IN  SPACE  FLIGHTS 
(Office  of  Technical  Services,  Washington,  D.C.)  Trans.  No..  59-22143  7  Oct.  1959 

Trans,  from:  Chelovek  v  Kosmose  (Moscow)  Ser.  8,  Vol .  1,  No.  20.  1958 


ABSTRACT:  This  popular  pamphlet  indicates  Che  problems  raised  by  the  g  effect, 
weightlessness,  cosmic  radiation  etc.  It  concludes  with  the  statement  chat 
man  will  eventually  adapt  himself  to  space  flight. 
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Bakulev,  A,  1960  DESTINATION  ---•  SPACE 

Meditsinsky  Rabotnik  (Medical  Worker)  1(40): 34-36,  Jan.  1960 

ABSTRACT:  Experimental  research  has  shown  that  man  can  tolerate  acceleration 
12  to  15  times  greater  than  the  force  of  the  earth's  gravity  for  seven  minutes 
without  ill  effects  if  he  is  conditioned  by  systematic  training,  equipped 
with  a  special  anti-gravity  suit  to  prevent  disturbances  in  cerebral  blood 
circulation  and  seared  in  the  rocket  so  that  the  mechanical  forces  act 
perpendicularly  to  the  longitudinal  axis  of  his  body.  Other  experiments  have 
shown  that  the  human  organism  can  easily  endure  a  state  of  weightlessness'^ 
lasting  30  to  45  seconds.  It  has  been  ascertained  that  with  recurrence  of 
weightlessness  man  adjusts  himself  to  this  state,  retains  orientation  in  space 
and  may  coordinate  his  movements  accurately.  The  author  also  discusses  the 
sealed  cabin,  oxygen  supply,  and  radiation  encountered  during  a  space  flight. 
(CARI ) 


Baker,  D.  F.  1962  SURVEY  OF  REMOTE  HANDLING  IN  SPACE 

(6570th  Aerospace  Medical  Research  Labs.,  Wright-Patterson  AFB,  Ohio) 
Aimi-TDR-W-lOO/  ASTLA^-28B  863  - 


A'iSTRACT:  A  survey  of  industrial  opinion  on  remote  handling  in  space  was  under¬ 
taken  to  document  early  concepts  and  to  identify  areas  of  agreement,  areas  of 


conflict,  and  unique  ideas  relating  to  the  subject.  Seven  industrial  concerns 
and  one  militiry  agency  provided  papers  on  the  role  of  remote  handling  in  space. 
These  papers  are  discussed  in  terms  of:  (a)  remote  operations  of  which  there  are 
five  major  categories ---maintenance,  assembly,  experimentation,  transfer  opera¬ 
tions,  and  emergency  operations;  (b)  space  vehicle  design — the  manned  lightweight 
capsule,  with  anthropomorphic  gloves,  stabilization  arms,  window  ports,  and  two 
to  three  manipulator  arms,  being  representative;  (c)  manipulator  design- --concern¬ 
ing  actuation,  configuration,  control,  and  feedback  systems;  and  (d)  space  environ¬ 
ment  factor8---vision,  weightlessness,  temperature  fluctuations,  high-energy 
radiation,  and  micrometeorite  collisions.  (Author) 


Balakhovskii,  I.S.,  &  V.B.  Kalkin  1956  BIOLOG TCHESKIE  PROBLEMS 

MET2HPLANETNYKH  PLOETOV.  (Biological  Problems  of  Interplanetary  Flight) 
Prlroda  1956(8) : 15-21 


ABSTRACT:  Numerous  experimental  investigations,  carried  out  in  the  USSR 
and  abroad,  have  established  that  the  influence  on  the  human  organism  of 
the  mechanical  forces  resulting  from  accelerations  depend,  on  one  hand,  on 
their  magnitude,  time  of  action,  rate  of  increase,  and  direction  relative 
to  the  longitudinal  axis  of  the  body,  and  on  the  other  hand,  on  the  func¬ 
tional  condition  of  the  organism,  l.e.,  on  the  state  of  health.  It  has 
been  established  that  the  disturbance  of  a  circulation  of  the  blood  during 
acceleration  is  caused  by  the  displacement  of  a  great  mass  of  blood  into 
the  lower  half  of  the  body;  also,  because  of  the  vertical  position  of  the 
body,  the  blood  pressure  is  so  great  that  the  heart  cannot  send  it  into 
the  upper  organs,  particularly  the  brain.  Furthermore,  because  of  the  signi¬ 
ficant  Increase  in  the  "weight"  of  the  internal  organs,  their  connective 
apparatus  is  subjected  to  great  strain,  and  the  irritation  of  the  receptors 
of  the  internal  organs  caused  by  this  can  become  a  source  of  pathological 
reflexes.  In  order  to  avoid  this,  an  "anti-overload"  costume  consisting 
of  a  system  of  rubber  chambers  connected  by  some  solid  material,  has  been 
designed.  With  the  appearance  of  ever-loading  compressed  air  is  supplied 
automatically  to  the  chambers  of  the  costume.  This  costume  prevents  the 
accumulation  of  blood  and  thus  maintains  the  circulation  of  the  blood  to 
the  brain.  The  stability  of  the  organism  can  be  raised  also  by  systematic 
training.  Investigation  carried  out  with  people  on  centrifugal  machines 
have  shown  that,  in  the  vertical  position,  a  man  can  withstand  the  action 
of  4  to  5  times  the  force  of  gravity,  but  only  for  a  few  minutes.  Over¬ 
loads  are  withstood  best  when  they  are  directed  perpendicular  to  the  longi¬ 
tudinal  axis  of  the  body.  In  such  a  position  a  man  can  withstand,  for  a 
few  minutes,  forces  that  exceed  his  "«arth"weight  10  to  12  times.  Most 
investigators  consider  that  life  is  possible  under  conditions  of  "nongravity" 
and  that  the  human  organism  will  be  able  to  adapt  itself  to  new  conditions 
of  existence.  (CARI) 


.2,19$  - 


Balakhovskii,  I.S.  &  V.B.  Malkin  1957  BIOLOGICAL  PROBLEMS  OF  INTFbPLANETARY 
FLIGHTS 

(USAF  Proj .  Rand,  Santa  Monica,  Calif.)  Res.  Memo.  RM'1922,  21  June  1957. 

Pp.  81-86. 

Original  Source:  Pr iroda  45:  15-21,  Aug.  1956 

German  Translation  in  Naturwissenschaf t  Rundschau  10:  173-177,  1957 
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Ballinger.  E.R.  1952  HU>WN  EXPERIMENTS  IN  SUBGRAVITY  AND  PROLONGED  ACCELERATION 
J.  of  Aviation  Medicine  23(4):  319-321,  372.  August  1952. 


ABSTRACT:  Tests  were  conducted  on  human  subjects  at  the  Aero  Medical  Laboratory 

at  Wright-Patterson  Air  Force  B  se,  Ohio.  Results  of  the  zero  gravity  tests 
showed  that  thirty  zero  gravity  runs  averaging  15  seconds  each  gave  no  suggestion 
of  motion  sickness,  vertigo  or  in-coordination  attributable  to  the  sub-gravity 
state.  During  acceleration  tests  on, the  centrifuge,  it  was  observed  that  vertigo 
seems  to  be  the  result  of  head  motion  rather  than  from  any  particular  position 
of  the  head  during  the  accelerations.  Second,  the  dizziness  following  each  run 
was  related  more  to  the  duration  of  the  acceleration  than  to  its  intensity. 
Lastly,  escape  velocities  can  be  tolerated  at  accelerations  at  least  as  high  as 
10  g  in  the  semi-supine  position.  However,  from  the  physiological  point  of  view 
an  accelerating  thrust  below  8  g  probably  represents  the  more  acceptable 
acceleration. 
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Ba'nghart  ,  F.  and  E.  Pattishall  1960  HUMAN  FACTORS  AT  EXTREME  ALTITUDES: 
SYNOPSIS  AND  BIBLIOGRAPHY.  (Air  Research  and  Development  Command, 

Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio)  ARDC-TR  60-7. 
March  1960.  ASTIA  AD-242  348. 


ABSTRACT:  135  references  to  1959  cited  and  discussed  in:  space  medicine, 

ecology,  behavior  and  per for.nance ,  acceleration  and  deceleration,  weightless¬ 
ness,  radiation  effects,  in- rumentat ion,  monitoring  and  communication, 
selection  and  training.  jpters  include  the  following: 

Synopsis 

Behavior  and  perfc ,  _ _ 

Acceleration  and  d_  .ration 

Weightlessness 

Radiat ion 

Instrumentat ion 

Bibliography 
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Barker,  C.  L.,  Jr.  1959  SPACE  FLIGHT  SIMULATOR 

(Army  Ballistic  Missile  Agency,  Redstone  Arsenal,  Ala.)  Rept .  N’.-.  DSP-TR-1 
59;  16  March  1959 


ABSTRACT:  Objectives  of  this  report  are  two  fold:  to  examine  the  problem  of 

rocket  flight  simulation  and  possible  users  of  a  simulation  facility;  and  to 
describe  a  system  which  is  capable  of  producing  repeatable  acceleration  time 
histories  of  any  desired  booster  flight  including  weightlessness  and  re-entry. 
Propulsion  calculations  for  the  sled  are  discussed,  and  the  El  Capitan  in  Yosemite 
Natl.  Park  is  described  as  a  possible  site  for  this  apparatus.  A  table  of  char¬ 
acteristics  of  flight  trajectories  to  produce  weightles,sness  of  maximum  duration 
for  8  vehicles  is  included. 
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Barker,  C.  L. ,  Jr.  1961  SPACE  FLIGHT  ACCELERATION  SIMULATOR 
Planet.  Space  Sci.  7:335-344.  July  1961 


ABSTRACT:  Discussion  of  a  proposal  for  a  space  flight  acceleration  simulator, 
a  ground-based  training  and  research  facility,  which  produces  the  acceleration¬ 
time  history  of  rocket  flight  and  the  gravitational  fields  of  the  Moon  and 
planets.  The  track  captured  capsule  carries  several  trainers  or  hundreds  of 
pounds  of  equipment  through  programed  "flights"  which  duplicate  the  conditions 
of  boost,  zero-g,  and  re-entry,  or  any  combination  thereof.  The  track  consists 
of  a  horizontal  circular  track  of  1,000-ft.  diameter  connected  to  a  vertical 
track  with  a  total  height  of  about  one  mile. 
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Barshev,  P.  &  V.  Peskov  1961  FIVE  HOURS  WITH  YURIY  GAGARIN 

Kom.somol  'skjya  Pravda  (Aerospace  Technical  Intelligence  Center, 
Wright -Pat terson  AFB,  Ohio)  Trans,  no.  MCL-1151  27,  July  1961. 
ASTIA  AD  261  825. 
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BayevskiyT  - 1961 - TITOV  FLIGHT  BODILY  EFFECTS  VIEWED 

FBIS  USSR  &  East  Europe,  Nr.  168,  August  30,  1961 


ABSTRACT:  Yuri'  Gagarin's  safe  return  to  earth  provided  an 

to  the  question  of  the  possibility  of  manned  space  flights,. 


affirmative  answer 
Highly  important 
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was  the  question  of  how  the  cosmonaut  would  be  able  to  stand  up  to  the  overloads 
on  the  downward  phase  of  his  flight  after  prolonged  weightlessness.  Major  Titov's 
flight  demonstrated  that  the  stability  of  the  human  body  to  the  effects  of  such 
adverse  factors  is  high  enough  with  special  preliminary  training.  The  reduced 
pulse  characteristic  during  sleep  was  characteristic  of  the  space  traveler.  This, 
the  scientist  stressed,  indicates  that  the  complex  functioning  of  the  central 
nervous  system  was  not  disturbed  during  the  flight.  It  was  also  established  that 
the  problem  of  eating  in  space  was  not  as  serious  as  previously  supposed.  (QARI) 
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Beckman,  E.L.,  K.R.  Coburn,  R.M.  Cham.bers,  R.E.  DeForest,  V  .G .  Benson,  & 

W.S.  Augerson  1961  SOME  PHYSIOLOGICAL  CHANGES  OBSERVED  IN  HL-MAN 
SUBJECTS  DURING  ZERO  G  SIMULATION  BY  IMMERSION  IN  WATER  UP  TO  NECK  LEV'EL. 
(Naval  Air  Development  Ctr.  ,  Johnsville,  Pa.)  NADC  MA  6107.  ASTIA  AD  256 
727. 

ABSTRACT:  Knowledge  relative  to  the  effects  of  prolonged  weightlessness  is 
needed  in  preparing  man  for  space  flight.  The  buoyant  force  exerted  upon 
immersed  bodies  effectively  simulates  the  weightless  state  with  respect  to 
proprioceptive  sensory  responses  and  perhaps  in  other  ways.  An  investigation 
into  the  physiological  effects  of  emmersing  subjects  in  water  up  to  neck  level 
was  undertaken.  A  series  of  experiments  involving  7  subjects  immersed  in  water 
up  to  neck  level  for  periods  of  5  to  23  hours  (5  subjects  for  12  hours)  showed 
a  significant  weight  loss  during  the  period  of  immersion,  which  was  explained 
by  the  diuresis  which  occurred.  Pulmonary  volume  measurements  showed  a  decrease 
in  the  expiratory  reserve  volume  and  in  the  respiratory  minute  volume  during 
inraersionJ  There  was  no  significant  decrement  in  the  performance  of  a  tracking 
task,  attributable  to  the  water  immersion,  during  exposure  to  a  simulated  space 
vehicle  reentry  deceleration  profile.  Exposure  to  4.5  positive  G  for  15  seconds 
following  water  immersion  revealed  a  decrement  in  tolerance  in  most  subjects. 
(Author) 
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Beckman,  E.L.,  R.M.  Chambers,  K.R.  Coburn,  R.E.  Deforest,  W.S.  Augerson  and 

V.G.  Benson  1961  PHYSIOLOGIC  CHANGES  OBSERVED  IN  HUM.VN  SUBJECTS 
DURING  ZERO  G  SIMULATION  BY  IM-IERSION  IN  WATER  UP  TO  NTCK  LEVEL. 
Aerospace  Medicine  32(11):1031-1041. 

ABSTRACT:  To  ascertain  some  of  the  effects  of  prolonged  weightlessness  on  man, 
a  scries  of  experiments  involving  seven  Ss  immersed  in  water  (an  effective 
simulation  of  the  weightless  state  with  respect  to  proprioceptive  responses) 
up  to  the  neck  level  for  periods  of  5  to  23  hours  was  conducted.  Weight  changes 
on  a  tracking  task,  during  exposure  to  a  simulated  space  vehicle  re-entry 
deceleration  profile,  attributable  to  water  immersion  were  determined.  Changes 
in  tolerance  to  accelerative  forces  were  also  measured.  (Tufts) 
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Belscher,  D.E.,  &  W.C.  Hlxon  1963  TRIAXIAL  HUMAN  BALLISTOCARDIOGRAM  IN 
ZERO  G  ENVIRONMENT.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 


ABSTRACT:  The  linear  and  angular  accelerations  in  three  perpendicular  axes  of 
a  free  floating  man  have  been  telemetered  and  recorded.  The  flights  were 
performed  on  a  KC-135  with  cooperation  of  the  Aerospace  Medical  Research 
Laboratory  at  Wright-Patterson  AFB,  Ohio. 

The  spatial  relationship  of  the  cardiovascular  forces  will  be  demonstrated  and 
the  significance  of  the  results  for  cardiovascular  performance  in  the  gravity 
free  state  discussed.  The  equipment  used  in  this  study  will  be  on  exhibit  and 
vector-ballistocardiograms  demonstrated.  (Aerospace  Medicine  34(3) :248.  March 
1963) 
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Beletskii,  V.V.  1960  MOTION  OF  AN  ARTIFICIAL  EARTH  SATELLITE 

ABOUT  ITS  CENTER  OF  MASS 

In  L.V.  Kurnosova,  ed.,  Artificial  Earth  Sat.  . lites 
(New  York:  Plenum  Press,  1960)  Vol.  1,  pp,  30-54 

ABSTRACT:  The  motion  of  an  artificial  earth  satellite  about  its  center  of 
mass  under  the  action  of  aerodynamic  and  gravitational  perturbations  has  been 
investigated  taking  into  account  the  regression  of  the  orbit  due  to  the 
oblateness  of  the  earth.  It  has  been  assumed  that  the  satellite  possesses 
dynamic  symmetry.  It  has  been  shown  that  the  motion  of  the  satellite  is  a 
combination  of  the  unperturbed  motion  about  the  angular-momentum  vector  and 
a  secular  precessional-nutational  motion  of  the  angular -momentum  itself. 

This  secular  motion  of  the  angular-momentum  vector  takes  place  about  an  axis 
which  moves  as  the  result  of  the  regression  of  the  oroit  and  which  lies  close 
to  the  tangent  of  the  perigee  if  the  influence  of  aerodynamic  perturbations 
is  more  important  than  that  of  the  gravitational  perturbations,.  In  all  cases 
the  motion  is  stable  with  respect  to  the  orbit.  The  moments  of  the  gravita¬ 
tional  forces  will  be  greater  than  the  moments  of  aerodynamic  forces  for 
altitudes  above  500  km.  In  the  case  of  satellites  whose  altitude  at  perigee 
is  200-500  km.  the  relative  Importance  of  gravitational  and  aerodynamic 
perturbations  will  depend  upon  cheir  construction.  4  refs.  (CARI) 
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Belikov,  V.  1963  PEOPLE  OF  RARE  PROFESSIONS ... .PILOTS  (NAVIGATORS)  OF 
COSMONAUTS 

(Translation  Division,  Foreign  Technology  Div.,  Wright-Patterson  AFB,  Ohio) 
FTD-TT-63-419/i  26  April  1963  ASTIA  AD  405  721 

Original  Source:  Russian  Newspaper:  Izvestiya .  Nr.  59,  10  March  1963, 
P.  6 


ABSTRACT:  The  author  relates  his  observations  and  conversation  with  a  Russian 
taking  part  in  a  simulated  weightlessness  test. 
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Benedikt,  E.T.  ,  ed.  '■\1961  WEIGHTLESSNESS  -  PHYSICAL  PHENOMENA  AND 
BIOLOGICAL  EFFECTS>--lNew  York:  Plenum  Press,  1961) 

ABSTRACT:  Contents  include: 

Levine,  R.B.  "Zero  Gravity  Simulation”,  pp.  135-153 
Simons,  J.C.  "Current  WADD  Weightless  Research" 

Brown,  E.L.  "Human  Performance  and  Behavior  During  Zero  Gravity" 
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Benson,  0.0.,  Jr.  1951  THE  MEDICAL  PROBLEMS  OF  FLYING 
Rivista  di  Medicina  Aeronautlca  (Rome)  14;  706-753 


Benson,  V.  G.,  E.  L.  Beckman,  et  al.  1961  EFFECTS  OF  WEIGHTLESSNESS  AS 
SIMULATED  BY  TOTAL  BODY  IMMERSION  UPON  HUMAN  RESPONSE  TO  POSITIVE 
ACCELERATION.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
NADC-MA-6132.  ASTIA  AD  262  329. 

See  also  Aerospace  Medicine  33(2) ; 198-203,  Feb.  1962. 


ABSTRACT:  Twelve  members  of  Underwater  Demolition  Team  No.  21  used  underwater 
breathing  equipment  while  completely  immersed  in  water  for’  18  hours.  Their 
response  to  positive  acceleration  was  determined  by  observing  the  G  level  at 
which  the  limitation  of  ocular  motility  under  acceleration  (LOMA)  occurred. 

This  G  level  is  approximately  the  smae  as  when  loss  of  peripheral  vision  or 
greyout  occurs  when  subjects  are  exposed  to  positive  acceleration.  The  period 
of  immersion  was  well-tolerated.  A  small  but  statistically  significant  decrease 
in  the  G  level  at  which  LOMA  occurred  was  found  following  the  period  of 
immersion.  (Author) 
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Benson,  V.  G.,  E.  L.  Beckman,  et  al.  1961  WEIGHTLESSNESS  SIMULATION  BY  TOTAL 
BODY  IMMERSION.  PHYSIOLOGICAL  EFFECTS.  (Naval  Air  Development  Ctr., 
Johnsville,  Pa.)  NADC-MA-6134.  ASTIA  AD-263  194. 

ABSTRACT:  Attempts  have  been  made  to  simulate  the  weightless  state  by  immersing 
subjects  in  water  up  to  the  neck  level  for  varying  periods  of  time.  These 
subjects  were  exposed  to  acceleration  forces  on  human  centrifuges  before  and 
alter  immersion.  A  reduction  in  the  ability  to  withstand  these  acceleration 
forces  was  noted  following  the  iimersion  period.  Immersion  in  water  to  the  neck 
level  produces  a  negative  pressure  breathing  situation  which  in  turn  results  in 
a  profuse  diuresis.  Art  attempt  was  made  to  eliminate  the  negative  pressure 
breathing  and  the  diuresis  by  equipping  the  subject  with  a  full  face  diving 
mask  with  a  compensatihg  regulator  and  completely  immersing  him  in  water  for  a 
period  of  twelve  hours.  Of  the  seven  subjects  tested,  only  three  were  able  to 
tolerate  the  12-hour  period  of  water  immersion.  The  remaining  four  terminated 
early  in  the  study  due  to  the  stress  of  the  underwater  environment  and  were  not 
exposed  to  acceleration  forces  following  their  immersion  periods.  (AUTHOR) 
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Bergeret,  P.  1951  BIOLOGICAL  PROBLEMS  OF  THE  EARTH  SATELLITE  VEHICLE 
Brit .  Interplanetary  Soc .  J.  10:301,  Nov.  1951. 


ABSTRACT:  The  problem  of  life  in  interplanetary  flight  or  on  an  artificial 
satellite  is  an  extension  of  the  problem  of  life  in  high  altitude  flight.  The 
provision  of  a  breathable  atmosphere  and  maintenance  of  a  tolerable  temperature 
is  the  same  in  both  cases. 


4. 

Bergeret,  P.  1952  lA  VIE  DANS  IN  MILIEU  SANS  PESANTEUR  (Life 

in  the  Weightless  State)  A .  Tomes  7:219-224 


Bc-rry,  C.A.  1958  THE  ENVIRONMENT  OF  SPACE  IN  HUMAN  FLIGHT 
Aeronaut-  Ene ,  Rev.  17(3):  35-39.  March  1958 

See  also:  USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas,  Epiton-,e 
of  Space  Medicine,  Item  No.  41 


ABSTRACT:  The  problems  presented  by  space  as  an  environment  for  human  travel 
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are  extensions  of  those  encountered  in  present  day  flight.  This  paper  defines 
"space"  as  an  environment  for  man.  It  discusses  the  problem  of  space  equivalence, 
oxygen,  dysbarism,  embolism,  ozone,  cosmic  radiation,  and  meteors.  It  also 
discusses  the  dangers  of  solar  radiation,  weightlessness,  and  the  sealed  cabin. 
(CAR!) 


Best,  C.  H.  and  N.  B.  Taylor  1963  EFFECT  OF  GRAVITY  UPON  CIRCUIATION 

In  The  Human  Body:  It's  Aneitomy  and  Physiology  Fourth  ed.  (New  York: 
Holt,  Renehart  and  Winston)  Pp .  273-275 


ABSTRACT:  A  physiological  description  of  fainting  and  "blackout"  is  provided, 
and  the  effect  of  centrifugal  force  upon  the  circulation  is  detailed.  In 
the  gravity-free  state  it  is  noted  that  the  normal  circulatory  reflexes 
elicited  by  the  stimulation  of  pressorecptors  in  the  carotid  sinus  and 
other  vascular  areas  will  be  reduced  or  suspended.  The  blood  will  have  no 
weight,  so  the  work  of  the  heart  will  be  reduced  and  the  skeletal  muscles 
will  not  be  called  upon  the  expend  energy  upon  ponderable  objects.  These 
will  have  no  short  time  effects  but  would  lead  to  atrophic  changes  ,if  extended 
over  long  periods.  (CARI) 
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Biget 


P.,  &  H.  Boiteau  1957  QUELQUES  ASPECTS  PHYSIOLOCIQUES  DU  VOL  "SAliS 
itESANTEUR".  Fusees  (Paris)  161-165,  May  1957 


ABSTR7.CT;  Review  of  the  physiological*  aspects  of  interplanetary  flight  emphasiz 
ing  problems  of  the  gravity-free  state 


46 
Boein 


Airplane  Company  1959  KC-135  MODIFICATION  FOR  ZER0-GR.\VITY  FLIGHT 

(feoeing  Airplane  Company,  Aero  Space  Division,  Seattle,  Washington) 
Technical  Proposal  D2-5358,  December  1959 
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Boeing  Airplane' Company  1959  HUMAN  FACTORS  LUNAR  STUDIES; 

I.  COMMENTS  ON  SELECTED  PROBLEM  AREAS.  (Boeing  Airplane  Company, 
Seattle,  Washington)  AFBMD-TR-5.9-9,  30  Sept.  1959.  ASTIA  AD  232  321L 


ABSTRACT:  The  human  factors  program  supporting  the  lunar  studies  is  concerned 
among  other  items,  with  the  determination  of  implications  of  the  lunar  environ 
jnent  for  the  establishment  of  relatively  normal  human  activity  cycles  in  a 
moon  station.  Selected  problem  areas  fr^m  the  overall  program  are  discussed, 
including  lunar  gravitational  field,  human  energy  requirements,  human  mechani¬ 
cal  efficiency,  perception  on  the  moon  and  physiological  reference  data. 


Boeing  Airplane  Company  1960  INITUL  SYSTEMS  EVALUATION  OF  ZERO-G  MODIFICA¬ 
TION  (Boeing  Airplane  Company,  Renton,  Washington)  Flight  test  report. 
Document  No.  D6-5159,  23  June  1960 
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Boeing  Airplane  Company  1960  DIFFERENCE  DOCUMENT,  KC-135  ZERO  GRAVITY 
MODIFICATION  (Boeing  Airplane  Company,  Renton,  Washington)  Document 
No.  D6-5353,  1  April  1960 
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Bouring,  J.I.R.,  and  B.P.  Ebert  1961  A  HYPOTHETICAL  MISSION  TO  SPACE 

IN  A  THREE-MAN  SEALED  CABIN,  Planet.  Space  Sci..  7:309-323,  7  July  1961 

ABSTRACT:  Discusses  a  30  day  orbital  mission:  the  accelerations  during  launch, 
weightless  flight,  cabin  layout,  high-acceleration  crew  seats,  restraint 
systems,  feeding  devices  and  hiuaan  elimination  devices. 
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Brannan,  P.  I960  DRML  SCIENTISTS  PROBE  MAN'S  SPACE  LIMITATIONS 
Canadian  Aviation  33(3);  8-11.  March  1960 


ABSTRACT:  The  work  of  the  Defence  Research  Medical  Laboratories  at  Downsview, 


Ontario,  Canada,  cowards  the  solution  of  the  problems  of  weightlessness  and 
motion  sickness  in  space  travel  is  discussed.  Muscular  deterioration,  circula¬ 
tory  changes,  and  problems  of  movement,  as  results  of  the  weightless  conditions, 
arc  briefly  considered.  Experiments  on  motion  sickness  resulting  from  the 
utilization  of  angular  acceleration  to  counteract  weightlessness  are  also  described 
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Brooks,  P.  M.  1963  AN  ANALYTICAL  TREATMENT  OF  THE  FLUID  SHIFT  IN  THE  WEIGHTLESS 
STATE.  (Paper,  34th  Annual  Meeting  of  tlie  Aerospace  Medical  Association, 

Scat Icr-Hilton  Hotel,  Los  Angeles,  Calif.,  April  29-May  2,  1963) 

ABSTRACT:  If  it  is  assumed  on  the  basis  of  the  relationships,  P=hdg  and  F“Mg, 

that  part  of  the  hydrostatic  pressures  in  the  vascular  and  extravascular  compart¬ 
ments  are  due  to  gravity,  then  on  the  basis  of  the  Starling  osmotic-hydrostatic 
pressure  equilibrium,  a  differential  equation  can  be  derived  which  will  relate 
pressure  changes  and  fluid  movement  to  time  in  the  gravity-free  state.  Such  an  , 
equation  was  derived  and  was  found  to  describe  the  fluid  shifts  of  the  Landis 
pley thysmograph  data  in  relation  to  time  and  pressure  quite  accurately.  If  the 
time-pressure-constants  obtained  from  the  Landis  data  are  applied  to  man  in  the 
gravity-free  state,  it  is  found  that  a  fluid  shift,  from  the  extravascular  to 
the  vascular  compartment  equivalent  to  about  20  per  cent  of  the  plasma  volume 
occurs  and  that  such  a  shift  is  99  per  cent  completed  within  110  minutes  from 
start  of  exposure 
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MOTION  PICTURE 

Brown,  E.  n.d.  ZERO  GRAVITY  RESEARCH  AT  WRIGHT  AIR  DEVELOPMNT  CENTER. 
(Wright  Air  Development  Center,  Wright-Patterson  AFB ,  Ohio) 


ABSTRACT:  Sequence  of  shots  taken  aloft  during  "Keplerian  trajectories", 
aboard  a  C131B  Aircraft;  illustrates  various  problems  associated  with  zero 
'g'  states 


Brown,  E.  L.  1958  ZERO  GRAVITY  TESTS  SHOW  MAN  CAN  ADJUST  TO  SPACE. 
Aviation  Week  69( 25) : 52  -  5 3 ,  55 
See  also  A.  M.  A.  Proceedings.  April  1959 


ABSTRACT:  Experiments  conduted  during  the  past  six  months  both  in  the 

laboratory  and  in  actual  flight,  in  which  short  periods  of  zero  gravity  were 
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achieved,  reveal  that  there  is  no  serious  decrement  in  man's  performance  under 
these  conditions.  The  experiments  indicated  that  special  provisions  such  as 
wider  spacing  of  switches  and  levers,  or  springs  or  other  restraints  to  prevent 
the  arm  from  overshooting  when  reaching  for  objects,  need  not  be  considered 
in  future  space  cabins.  Withour  exception,  the  subjects  were  able  to  adjust 
to  zero  gravity  conditions  within  seconds.  It  may  be  that  longer  periods  of 
zero  gravity  and  further  tests  may  upset  the  conclusions  reached  to  date,  but, 
as  of  now,  weightlessness  does. not  appear  to  create  as  serious  a  problem 
for  Crews  as  biomedical  scientists  had  predicted.  (J,  Aviation  Med.  30(4): 

295,  April  1959) 


55 

Brown,  E'.  L.  1959  RESEARCH  ON  HUMAN  PERFORMANCE  DURING  ZERO  GRAVITY 
(Paper  presented  at  the  1959  Meeting  of  the  Aero  Medical  Assoc.,  Los 
Angeles,  Calif.,  27-29  April  1959). 

ABSTRACT:  This  laboratory  is  conducting  research  on  several  aspects  of  human 
performance  during  zero  gravity  periods.  The  zero  gravity  condition  is 
produced  by  blying  a  C  131B  aircraft  through  a  Keplerian  trajectory.  Periods 
of  apparent  weightlessness  lasting  from  12  to  15  seconds  can  be  achieved. 
Several  experiments  on  simple  motor  tasks  are  being  conducted.  One  experiment 
is  concerned  with  the  speed  and  accuracy  of  humans  making  vertical,  rotary 
switch,  p’tsh  button  switch,  toggle  switch  and  horizontal  motions.  I^otion 
pictures  have  been  taken  of  human  subjects  during  unrestrained  free-floating 
in  the  cabin  of  the  aircraft.  The  motion  pictures  demonstrate  that  nearly 
all  subjects  tend  to  use  underwater- type  swimming  motions  to  assist  in  the 
control  and  locomotion  of  tneir  bodies  during  zero  gravity  periods.  These 
motion  pictures  will  be  shown  at  the  presentation  of  this  paper.  The  pilots 
on  this  experiment  (including  the  author)  report  no  greater  difficulty  <n 
flying  the  airplane  during  zero  gravity  than  during  normal  gravity.  The  sub¬ 
jects  who  have  experienced  free-floating  in  the  cabin  during  the  zero  gravity 
periods  report  that  the  feeling  of  complete  weightlessness,  with  no  restraints 
on  the  body,  is  very  exhilarating.  In  as  much  as  the  zero  gravity  experiments 
are  continuing,  it  is  expected  that  at  the  time  this  paper  is  presented  the 
results  of  several  controlled  experiments  on  human  performance  during  zero 
gravity  will  be  reportable.  (Aerospace  Med..  30:  177.) 
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Brow,  E.  L.  1959  RESEARCH  OF  HUMAN  PERFORMANCE  DURING  ZERO  GRAVITY 

(American  Society  of  Mechanical  Engineers,'  New  York)  Report  59-AV-lO 
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Brown,  E.  L.,  1960  RESEARCH  ON  HUMAN  PERFORMANCE  DURING  ZERO  GRAVITY 

.In  Glen  Finch,  ed.  Symposium  on  Air  Force  Human  Engineer -ing .  Personnel, 
and  Training  Research  (National  Research  Council,  Washington,  D.  C. 

Pub.  783).  pp.  20A-217. 
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Brown,  E.  L.  1960  RESEARCH  ON  HUMAN  PERFORMANCE  DURING  ZERO  GRAVITY. 

In  (Wright  Air  Development  Ctr.,  Wright -Patterson  AFB,  Ohiol 

PROCEEDINGS  OF  WADC  SPACE  TECHNOLOGY  LECTURE  SERIES,  VOLUME  1: 

TECHNICAL  AREAS.  WADC  TR  59-732;  ASTIA  AD-235  42A;  pp.  171-174. 

ABSTRACT:  The  Aero  Medical  Laboratory,  Wright  Air  Development  Center,  is 
Conducting  research  on  several  aspects  of  human  performance  during  periods 
of  zero-gravity.  Tlie  zero  gravity  condition  is  produced  by  flying  a  C-131B 
aircraft  through  a  Keplerian  trajectory.  Apparent  weightlessness  lasting 
from  12  to  15  seconds  can  be  achieved.  Several  experiments  on  simple  motor 
tasks  are  being  conducted.  One  is  concerned  with  the  speed  and  accuracy 
of  humans  making  vertical,  rotary  switch,  push-button  switch,  toggle  switch, 
and  horizontal  motions.  Motion  pictures  have  been  taken  of  unrestrained 
huinan  subjects  floating  freely  in  the  cabin  of  the  aircraft.  Nearly  t'l 
subjects . tend  to  use  underwater  type  swimming  motions  to  assist  in  the 
control  and  locomotion  of  their  bodies  during,  zero  gravity  periods.  The 
pilots  report  no  greater  difficulty  in  flying  the  airplane  during  zero 
gravity  than  during  normal  gravity.  The  subjects  who  h.ave  experienced 
free-floating  in  the  cabin  during  the  zero  gravity  periods  report  that 
the  feeling  of  complete  weightlessness  is  very  exhilarating,  the  zero 
gravity  experiments  are  continuing  and  it  is  expected  that  results  of 
several  controlled  experiments  on  human  performance  will  be  available. 
(Author) 


A  C-131B  trnasport  airplane  was  used  to  study  human  performance  during 
zero  G  by  flying  a  Keplerian  trajecto'ry.  In  this  study  no  problems  of 
human  performance  decrement  were  evident.  Subjects  were  able  to  accomodate 
to  the  zero  G  condition  in  a  very  few  seconds  with  accuracy  similar  to  that 
under  normal  G.  It  is  necessary,  however,  to  have  a  solid  position  from 
which  to  work  in  order  to  maintain  performance  during  zero  gravity  periods. 

Photographs  of  the  pilot's  instrument  panel,  the  C-131B,  and  subjects 
performing  various  maneuvers  under  zero  gravity  conditions  are  included. 
(DAGO' 
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Brown,  £,,  L.  1960  HUMAN  AND  SYSTEM  PERFORMANCE  DURING  ZERO  G 

(Paper,  SAE-AFOSR,  AstronauCic  Symposium,  October  12- lA,  1960,  Los  Aneeles 
Calif.) 


ABSTRACT:  Using  a  C-131  transport  aircraft  flying  in  a  Keplerian  trajectory, 
about  fifteen  seconds  of  zero  g  was  produced.  This  is  a  report  on  the  problems 
encountered  during  zero  g  which  includes:  human  perceptive  orientation; 
behavior  of  liquids;  fluid  transfer  and  heat  transfer  problems;  human 
performance  tasks;  and  locomotion  inside  and  outside  large  space  vehicles. 
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Brown,  E.  L.  1960  HUMAN  AND  SYSTEM  PERFORMANCE  DURING  ZERO  G. 

In  Vistas  in  As  tronautics--19'60.  Volume  III.  Proceedings  of  Third 
AFOSR  Astronautics  Symposium.  Los  Angeles.  Calif. ,  October  12-lA.  I960. 
(Society  of  Automotive  Engineers,  Inc.,  New  York,  N.  Y.)  Pp.  85-88,  ■ 
October  1960. 

ABSTRACT:  A  summary  of  work  conducted  on  a  research  program  on  human  and 
system  performance  during  zero  g  was  presented.  These  studies  were  made 
in  a  C-131B  transport- type  airplane  while  it  was  flying  a  Keplerian  trajectory; 
about  15  sec.  of  zero  g  were  produced  in  each  trajectory.  The  areas  investi¬ 
gated  and  discussed  Included  1)  human  performance  on  motor  and  mental 
tasks,  2)  locomotion  of  individual  humans  inside  large  space  vehicles, 

3)  locomotion  outside  space  vehicles.  A)  human  perceptive  orientation,  5) 
behavior  of  liquids,  6)  fluid  transfer  problems,  and  7)  heat  transfer 
problems.  (Tufts) 
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Brown,  E.  L.  Pbl  MAN'S  ANTICS  DURING  ZERO  GRAVITY 

Society  of  Automotive  Engineers  J.  69;52-5A,  Feb.  1961 


ABSTRACT:  Description  of  sensations  experienced  during  brief  periods  of  zero  g 

produced  in  a  C-131B  transport  aircraft.  The  necessity  of  magnetic  shoes,  and 
of  experiences  with  their  use,  are  mentioned. 
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Brown,  J.  H.  U.,  ed.  1963  PHYSIOLOGY  OF  MAN  IN  SPACE 
(New  York,,  London:  Academic  Press,  1963) 

ABSTRACT:  Contents  include  the  following  papers:  "Neuromuscular  Aspects 
of  Space  Travel"  by  G.  H.  Bourne;  "Acceleration"  by  E.  F.  Lindberg  and  E. 

H.  Wood;  "Stress"  by  C.  E.  Hall;  'Human  Tolerances"  by  B.  Balke;  "Psychological 
Aspects  of  Space  Flight'  by  R.  M.  Chambers  and  R.  Fried;  "Biomedical 
Capsules"  by  C.  D.  Green;  "Space  Flight  Dynamics--  Weightlessness"  by  W .  R. 
Hawkins;  and  "Ecological  Systems"  by  B.  E.  Welch. 
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Brown,  J.  L.  '  1961  ORIENTATION  TO  THE  VERTICAL  DURING  WATER  IMMERSION. 
J.  Aerospace  Medicine  32:209-217,  Mar.  1961 


ABSTRACT:  Subjects  were  immersed  in  water  at  a  depth  of  either  18  or  25  feet 
and  then  rotated  in  a  tucked  position  on  a  rod  through  3,  4,  or  5  revolutions. 
Rotation  was  terminated  with  the  head  in  one  of  4  positions:  upright,  inclined 
forward,  down,  or  back.  Upon  termination  of  rotation  subjects  were  directed  to 
point  in  the  up  direction,  then  to  nod  the  head  and  correct  the  direction  of 
pointing  if  necessary,  and  finally  to  swim  toward  the  surface.  There  were  errors 
in  directiori  of  initial  pointing  of  as  much  as  180  degrees.  Errors  were  greatest 
with  the  head  down  or  back  and  least  with  the  head  up  or  forward.  Nodding  of 
the  head  was  followed  by  consistent  improvement  in  the  direction  of  pointing. 
There  was  little  indication  of  any  difficulty  in  swimming  in  the  upward  direction. 
Greater  density  of  the  legs  as  compared  to  the  trunk  resulted  in  fairly  rapid 
vertical  orientation  of  the  body  upon  release  of  the  rod.  The  results  are  inter¬ 
preted  to  reflect  the  relative  inefficiency  of  the  utricles  as  gravity  sensors 
when  the  head  is' in  certain  positions.  The  simulation  of  zero  gravity  may  be 
enhanced  by  utilizing  these  positions,  with  water  immersion.  (AUTHOR) 


64 

Buchheim,  R.  W.,  and  the  RAND  Research  Staff  1959  SPACE  HANDBOOK: 
ASTRONAUTICS  AND  ITS  APPLICATIONS 
(New  York:  Random  House  Books,  1959.) 

ABSTRACT:  A  review  of  astronautics,  its  technology  and  its  applications, 
prepared  at  the  request  of  the  Select  Comniittee  on  Astronautics  and  Space 
Exploration,  House  of  Representatives,  Eighty-fifth  Congress. 
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Bugelski,  B.  R.  ■  1957  THE  BEHAVIORAL  ASPECTS  OF  WEIGHTLESSNESS,  PART  I 

(Cornell  Aeronautical  Laboratory,  Inc,  Buffalo,  New  York)  Contr. 

AF  29(600)1334,  Kept.  no.  0-1186-V-l,  Nov.  1957 

ABSTRACT:  The  present  report  is  concerned  with  an  evaluation  of  the  literature 
pertaining  to  the  capacities  of  organisms  to  adjust  to  space  conditions, 
especially  the  factor  of  weightlessness,  and  its  bearing  upon  behavior.  Because 
of  gaps  in  our ' knowledge  revealed  by  this  evaluation,  an  experimental  program 
is  proposed  which  would  add  substantially  to  the  known  data.  Prior  invest¬ 
igations  and  experience  have  Indicated  that  various  species  and  classes  of 
animals  (turtles,  rats,  monkeys,  and  man)  can  survive  brief  periods  of  weight¬ 
lessness  as  these  are  approximated  in  current  aircraft  and  rockets.  Human 
pilots  in  aircraft  have  described  varying  degrees  of  effectiveness  over 
periods  of  up  to  about  20  seconds  of  weightlessness.  Animals  have  survived 
brief  rocket  journeys,  but  beyond  the  survival  of  anesthetized  monkeys  and  some 
apparently  successful  "holding  on"  behavior  in  rats,  we  have  no  data  relating 
to  capacities  for  successful  reactions  to  signals  or  displays.  The  experimental 
proposals  describe  a  program  which  should  establish  the  fact  that  monkeys  and 
rats  can  cope  with  such  signal  situations  while  under  weightless  conditions. 


66 

Burch,  G.  E.,  and  S.  J.  Gerathewohl  1959  SOME  OBSERVATIONS  ON  HEART  RATE 
AND  CARDIODYNAMICS  DURING  WEIGHTLESSNESS.  (U.S.  Army  Medical  Services 
Research  &  Development  Command,  Bioastronautics  Research  Unit)  Repts. 

Control  Symbol  CSCRD-16-5,  13  Nov.  1959,  ASTIA  AD-234  284. 

See  also  J.  Aerospace  Medicine  31:661-669,  Aug.  1960 

ABSTRACT:  Considerable  efforts  were  made  during  the  last  decade  to  determine 
the  biomedical  effects  of  subgravity  and  zero-G.  Animals  and  men  were  exposed 
to  short  and  onoderate  periods  of  weightlessness;  and  their  behavior,  respiration, 
and  cardiovascular  functions  were  recorded  during  aircraft  and  rocket  trajectories 
The  electrocardiogram  was  also  recorded  from  subjects  during  increased  and  de¬ 
creased  accelerations  on  the  S 'hgravity  Tower.  By  and  large,  a  marked  increase 
in  cardiac  rate  occurred  in  almcst  all  of  the  subjects  during  the  acceleration 
and  deceleration  phase;  this  holds  for  aircraft  trajectories  as  well  as  for  the 
lift-off  and  re-entry  maneuver  of  rockets.  However,  the  EKG  generally  appeared 
normal  during  the  free-f light  periods  and  weightlessness,  although  some  slight 
changes  of  its  elements  occasionally  were  observed.  In  several  cases,  the 
heart  rate  was  somewhat  increased  and  unstable  during  post-acceleration  weight¬ 
lessness;  thereafter,  it  returned  to  normal.  That  psychological  factors 
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entered  into  the  physiological  phenomena  is  clearly  evident  through  an  analysis 
of  the  data  obtained  in  zero-G  experiments.  Nevertheless,  the  entire  integrated 
responses  resulted  in  subjects  whose  cardiological  states  remained  sufficiently 
sustained  to  ensure  normal  and  controlled  behavior.  (Author) 

SECOND  ABSTRACT:  Experiments  on  the  cardiodynnmtc  effects  of  acceleration  and 
weightlessness  were  carried  out  in  the  United  States,  Italy,  and  Russia.  This 
is  a  review  of  the  various  experiments  with  special  emphasis  on  tachycardia  and 
changes  in  the  EKG  norman  range.  Throughout  the  experiments,  prolonged  and 
fluctuating  tachycardia  was  observed  in  the  early  stage  of  weightlessness  and 
decreased  cardiac  activity  in  later  stages.  The  experiments  proved  that 
stresses  and  loads  imposed  on  subjects  during  a  space  flight  are  well  within 
human  tolerance  range. 


Burch,  G.  E.  and  S.  J.  Gerathewohl  1960  OBSERVATIONS  ON  HEART  RATE 
AND  CARDIODYNAMICS  DURING  WEIGHTLESSNESS 
J.  of  Aerospace  Medicine  31(8) : 66 1-669  August  1960 


ABSTRACT:  A  generalized  survey  on  the  cardiodynamic  effects  of  acceleration 
and  weightlessness  encountered  in  aircraft,  rocket,  and  satellite  flights  is, 
given  in  Table  III.  Tachycardia  during  radial  and  linear  accelerations  was 
observed  in  almost  all  of  the  human  subjects  and  animals  studied.  Slight 
changes  in  the  ECG  were  found  in  a  few  animals;  but  they  seemed  to  be  within 
the  range  of  normal  variations  characteristic  of  their  groups  There 
seems  to  be  a  tendency  of  prolonged  and  fluctuating  tachycardia  iri  the  early 
state  of  weightlessness,  and  decreased  cardiac  activity  was  observed  in 
its  later  states,  which  may  be  interpreted  as  the  functional  adaptation  of 
the  heart  to  the  decreased  mechanical  load.  No  abnormal  rruinifestations 
Were  found  in  the  ECG.  The  entire  series  of  experiments  demonstrate  that 
stresses  imposed  by  acceleration  and  the  episodes  of  weightlessness  encount¬ 
ered  in  aircraft  and  biological  missile  flights  are  well  within  the  range 
of  tolerance  of  the  h’unan  and  animals. organism. 


Burch,  G.E.,  and  S.J.  Gerathewohl  1959  SOME  OBSERVATIONS  ON  HEART  RATE  AND  CARDlO* 
DYNAMICS  DURING  WEIGHTLESSNESS  (Presented  at  2nd  World  and  4th  European 
Congress  on  Aviation  and  Space  Medicine,  Rome,  Italy,  27-31  October  1959) 
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Barns,  N.M. ,  R.B.  Ziegler,  R.  Noble  &  E.C.  Gifford  1960  A  BIBLIOGRAPHY 
OF  PSYCHOPHYSIOLOGICAL  STUDIES  RELEVANT  TO  SPACE  AND  ORBITAL  FLIGHT. 
(U.S.  Naval  Air  Material  Center,  Air  Crew  Equipment  Lbb. ,  Philadelphia 
Pa.)  Report  No.  NAMC -ACEL-441,  26  Oct.  1960.  ASTU  AD  246  414 

ABSTRACT:  This  bibliography  contains  ^  total  of  582  entries  on  standard 
bibliographic  file  card  forms.  The  entries  cover  a  variety  of  subjects, 
but  place  prime  emphasis  on  the  psychological  and  physiological  problems 
of  space  flight.  Sixteen  categories  ranging  from  applied  problems  to 
theoretical  applications  form  the  basic  classification  scheme. 
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Bushnell,  D.  1948-58  HISTORY  OF  RESEARCH  IN  SUBGRAVITY  AND  ZERO-G 

AT  THE  AIR  FORCE  MlSSIli!  DEVELOPMENT  CENTER,  HOLLOMAN  AFB,  NEW  MEXICO 
1948-1958.  (Air  Force  Missile  Development  Center,  Air  Research  and 
Development  Command,  Holloman  AFB,  New  Mexico)  May  1958. 

ASTIA  AD  208  017 


ABSTRACT:  Weightlessness,  the  weird  condition  of  subgravity  which  man  has 
never  before  experienced  ana  survived--except  for  the  initial  split-second 
of  short-distance , free  fall  --  has  recently  become  a  major  field  of  serious 
scientific  research.  Much  of  the  important  basic  research  in  subgravity  and 
zero-g  has  been  performed  by  men  of  the  Space  Biology  Branch  of  the  Aeromedical 
Field  Laboratory  at  the  Air  Force  Missile  Development  Center.  In  this  monograph 
Dr.  David  Bushness,  of  the  Center's  Historical  Office,  has  traced  the  history 
of  local  contributions  to  this  field  of  study.  He  has  also  placed  this  effort 
into  the  broader  context  of  subgravity  research  accomplished  elsewhere,  especially 
in  the  United  States,  Argentina  and  the  Union  of  Soviet  Socialist  Republics. 

This  forms  the  third  of  a  series  of  monographic  studies  by  Dr.  Bushnell  related 
to  the  historical  evolution  of  space  biology  as  a  field  of  study. 
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Butz,  J.  S.,  Jr.  1961  ALL  IN  A  WEIGHTLESS  DAY'S  WORK 
Air  Force.  44(4) : 112- 113. 

ABSTRACT:  TKe^A  ir^Fdf^^^sTncreaTIngT^earclT  TnTo^lre^rdbTems  of  Wigh^Tess-^ 
ness  has  resulted  in  many  aids  to  human  performance  during  subgravity.  More 
than  five  aids  in  the  form  of  a  separate  stability  and  propulsion  system  have 
been  the  result  of  research  in  a  modified  C-131  aircraft  at  Wright  Air 
Development  Division,  Wright-Patterson  AFB,  Ohio. 
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Cacioppe,  A.J.  &  M.L.  Joppesen  1961  EXPANDABLE  SPACE  STATIONS,  IMPLICATIONS 
FOR  PROLONGED  MANNED  SPACE  FLIGHT.  (Goodyear  Aircraft  Corp.,  Akron,  Ohio) 
(Paper,  3rd  International  Symposium  on  Rockets  and  Astronautics, 

September  1',  1961) 


ABSTRACT:  The  thesis  of  this  paper  is  to  develop  the  rationale  for  a  manned 
space  laboratory  specifically  conceived  to  acquire  physical  and  biological 
data.  The  concept  demands  that  the  manned  space  laboratory  be  capable  of  being 
deployed  in  space  for  increasing  periods  of  time. 
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Callaghan,  E.  E,  1962  WEIGHTLESSNESS 

Mach.  Design  34:156-161,  October  11,  1962. 
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Campbell,  P.  A.  1948  POSSIBLE  EFFECTS  OF  STREPTOMYCIN  UPON  AN 
AIRMAN'S  FUTURE.  J.  Aviat.  Med.  19(5) : 393- 396 . 
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C.impbell,  P.  A.  1957  AEROMEDICAL  AND  BIOLOGICAL  CONS  I  DER,\TIO;JS  OF  FLIGHT  ABOVE 
THE  ATMOSPHERE.  In  Carter,  L.  J.,  ed . ,  Realities  of  Space  Travel 
(London:  Putnam,  1957)  pp .  251-265 
See  also  J.  Brit.  Interpl  .  Soc .  14:1-12,  1955 


ABSTRACT:  Naw  altitude  and  speed  records  indicate  ever  incrcas  ing  trend.s  toward 

the  possibility  flight  above  the  atmosphere.  Basic  biological  problems  group 
themselves  into  three  primary  categories;  those  associated  with  the  attainment 
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Iror,  '.o's  of  tho  1 1  f  o  -  sas  t  .1  in  fi'if;  qualici.  ;  u.o  e.irth's  atriospiic  ro  ;  ,iiid  thofi 
rasuliing  Iron  loss  of  protection  .iffordeo  the  filtration  qvi.ilities  of  tho 
atnosjhevc.  These  categories  arc  discussed.  (Li  t  c  ratuurover i  ch.  t  (0%’c  r  Ruirit 
vaartgcnccskunke )  (Space  Medicine  Bibliography)  (Technisch  Docuricntat ie  cn 
Infora-itie  Centrum  voor  de  Krijgsmacht,  den  Haag,  Netherlands)  Kept.  No,  TDCK- 
16903;  ASTLA  AD-227  817;  Feb.  1959) 


7/ 

Campbell,  p!  Ac  1958  HL'MAN  PARAMETERS  OF  SPACE  FLIGHT, 
USAF  Med,  Serv.  Dig.  9(3): 2-10 


Campbell,  P.  1958  HUMAN  LOGISTICS  FROM  THE  VIEWPOINT  OF  SPACE  TRAVEL', 

In  Alperin  M. ,  M.  Stern,  6.  H.  Wooster,  eds,,  Vistas  in  Astronautics; 
Proceedings  of  the  First  Annual  ^J'OSR  Astronautics  Sym.po.slum  (New  York; 
Pergamon  Press,  1958)  pp.  285-287 


79 


Campbell,  P.  A.  1959  MAN  IN  SPACE:  WHERE  WE  STAND  Air  Force  &  Space 
Digest  July  1959,  pp.  65-67. 


80 

Campbell,  P.A.  1959  THE  PRESENT  SPACE  MEDICINE  EFFORT  AT  THE  SCHOOL  OF 
■AVIATION  MEDICINE,  USAF. 

In  U.S,  Armed  Forces  Med.  J.  10(4) ; 392-397 


ABSTRACT:  Describes  the  four  departments  of  the  Space  Medicine  Division  of  the 
School  of  Medicine.  They  ire  Astroecology;  biogvavics ,  which  i.s  concerned  with 
studies  of  the  effects  of  weightlessness  on  man;  bioastrophysics;  and  bioastro¬ 
naut  tcs.' 


2 


o  1 


Cam7)hf  1  i  ,  P  A  .  ,  S  .  J  . 
OF  yi.IGHTLESSNESS  . 


Gfr,ith,'w..li  1  THF  PRESENT  STATUE  OF  THT  PROii;E:y.S 

T.-Ai-i  of  5f>{  ^  .  26 -2  7 ,  Apr.  1959 


AbSTRA'T;  Reports  weightless  orientation  stuOics  r..ide  'v  irx.ersing  u.en  in  water. 
Man's  ahii.ty  to  orient  himself  depends  upon  a  variety  of  factors,  and  during 
weightless  .s  >  t.,>at  lens  the  eye  beconies  the  only  reliable  organ. 
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Campbell  ,  P.  A.  1959  A  P^^•EL  DlSf,SSION.  THE  UTILIZATION  OF  A  SATELLITE 

LABORATORY  FOR  LIFE  SCIENCE  STUDIES.  In  Alperin,  M.,  6i  H .  F.  Gregory,  eds., 
Vistas  in  Astronautics  II  (New  York,  N.  Y.:  Pergamon  Press,  1959) 
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Campbell,  P.  A,  I960  RESEARCH  PROGRAMS  --  II.  THE  LUNAR  COLONY, 

Lectures  in  Aerospace  Medicine,  11"15  January  1960  (Conducted  at  the 
School  of  Aviation  Medicine  USAF  Aerospace  Medical  Center). 


Campbell,  P.  A.  1961  HUMAN  FACTORS;  ASPECTS  OF  WEIGHTLESSNESS 

In  R.  I.  Ordway,  III,  Ed.,  Advances  In  Space  Science  and  Technology. 
Volume  3.  (New  York,  N.  Y. ,  Academic  Press,  1951).  Pp.  AA3-464. 


ABSTRACT:  The  materia;  in  this  chapter  is  devoted  primarily  to  considerations 
of  weightlessness  Insofar  as  it  affects  human  factors  and  life-support  systems. 
However,  it  is  not  intended  to  detract  from  the  importance  of  the  phenomenon 
from  the  viewpoint  of  many  other  disciplines  and  technologies.  Problems  of 
direct  interest  to  engineers  undoubtedly  are  equally  important  as  those  of 
the  physician,  the  psychologist,  and  the  biologist,  but  are  not  discussed 
herein. 
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Campbell,  P.A.  1962  TllE  HUiniNG  7HEN0MEN0N  OURINC  FLIGHT  IN  THE  WEIGHTLESS 
STATE  (ichool  of  Aerospace  Medicine,  Broolcs  AFS,  T'ix.)  AF-SAM-C-2, 

6-10  July  1962 
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Cannizzaro,  C  1958  OTCWEUROLOGICAL  ASPECTS  OF  VERTIGO  AND  PSEUDOVERTIGO 
Rase  Studi  Paichiat  47;445-7A,  Jul-Aug  1958 
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Caporale,  R.  1961  BEHAVIOR  OF  SOME  POSTURAL  REFLEXES  IN  INTACT,  DELA»>YRIN 
'tKCZED  or  decerebrated  PIGEONS  DURING  VARIATIONS  OF  ACCELERATION  IN 
WEIGHTLESSNESS  IN  SUB-GRAVITT  ROTATION. 

Rev,  rfed.  Aero  (Paris)  2; 165-170,  Dec.  1961  (Fr) 
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Caporale,  R.  1962  BEHAVIOR  OF  SOME  POSTURAL  REFLEXES  IN  INTACT, 
LABYRINTHECTOMIZED  or  decerebrate  PIGEONS  DURING  ACCELERATION 
VARIATIONS  BETWEEN  2  AND  ZERO  G'S. 

In  Riv.  Med.  Aero.  25: 243-256,  April-June  1962 
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Carter,  C.W.  1960  INTERNATIONAL  LIST  OF  HUMAN  FACTORS  FIIMS. 
Human  Factors ■  2(2):  62-69,  May  1960 


ABSTRACT:  This  annotated  bibliography  presents  54  references  to  films  dealing 
with  human  factors  problems  in  man-machine  design.  The  subjects  covered  Include 
emergency  escape  and  survival  systems,  zero  gravity  studies,  medical  aspects 
of  high  intensity  noise,  illumination  and  dark  adaptation,  anthropometrical 
techniques,  simulated  decompression  studies,  aircrew  fatigue  problems,  and  the 
effects  of  whole  body  vibration  on  human  performance.  The  references  are 
categorized  by  source  in  order  to  facilitate  procurement  of  certain  films 
desired  by  the  reader. 
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Cates,  J.D.  1951  Hl.;H-CAPAC IPi’  TE’.E.hZTRY  DIGITIZER  AND  VIBRATION  ANALYZER. 
(Integrated  Range  Mission,  White  S mds  Missile  Range,  N.Mex.) 

ASTLA  AD-266  639L,  30  January  1961 


ABSTRACT:  The  logical  design,  circuitry,  and  theory  of  operation  is  described 
of  the  Sub-Syetem  A  (digitizer)  portion  of  the  high  capacity  teleir'ctry 
digitizer  <';nd  vibration  analyzer.  Sub-System  B,  a  second  digitizer,  and  Sub¬ 
system  C,  the  vibration  analyzer,  will,  be  covered  in  separate  reports.  The 
equipment  described  includes  an  Adige  Voldicon  analog -to-digital  (A-D)  converter 
and  5-channel  multiplexer,  an  EPSCO  Transicon  analog-to-digital  converter,, a 
time-code  reader,  two  digital-tape  handlers,  and  the  necessary  record  and  centro 
circuitry  to  program  and  record  the  digitized  data.  Tne  suh-system  will  operate 
at  sampling  rates  up  to  1000  samples  per  second.  It  has  a  digitizing  error  of 
plus  or  minus  0,1  percent  of  full  scale.  The  equipment,  with  the  exception  of 
the  time-code  reader,  is  transistorized.  (Author) 
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Cawthorne,  M.  R.  Dix,  C.  S.  Hallpike,  .*  J .  D.  Hood  1956  THE  INVESTIGATION 
or  VESTIBULAR  FUNCTION.  Brit.  Med.  Bull.  12:131^142 


ABSTRACT;  The  author  first  gives  a  short  introduction  to  the  vestibular  function. 
The  neuro-otologist's  approach  to  the  vestibular  is  stated  along  with  its 
structure  and  function.  The  author  then  gives  a  detailed  review  of  caloric  tests 
and  rotational  tests .  Other  tests  conducted  were  positional  tests  of  otolith 
function.  Tests  for  optokinetic  nystagmus.  A  list  of  references  follows  the 
article.  (CARl) 
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Chambers,  R.  M. ,  D.  A.  Norway  et  al.  1961  THE  EFFECTS  OF  WATER 
'  IMMERSION  ON  PERFORMANCE  PROFICIENCY.  (Aviatic.i  Medical  Acceleration 
Lab.,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-6133, 

22  August  1961.  ASTIA  Doc.  No,  AD-267  665, 

ABSTRACT:  In  an  attempt  to  study  a  wide  range  of  human  performance  abilities 
associated  with  weightlessness  ind  the  transition  from  weightlessness  to  a 
high  G  reentry  environment,  the  technique  of  water  immersion  and  centrifuga¬ 
tion  was  used  to  simulate  these  conditions.  Six  male  subjects  were  immersed 
in  water  to  the  neck  level  for  a  12-hour  period  and  one  subject  for  a  23- 
hour  period.  Eight  selected  performance  tasks  were  administered:  (1)  before 
lonersion,  (2)  during  Immersion,  (3)  after  immersion  and  centrifugation 
so  that  gross  motor  and  perceptual  behavior  could  be  sampled.  It  was  found 
that  behavior  was  not  apparently  affected  by  prolonged  water  Immersion  fol¬ 
lowed  by  reentry  type  accelerations.  (Author) 


ChJimbers,  R.  M.,  D.  A.  Morvay,  E.  L.  Beckman,  &  V.  C.  Benson  1961  CHA.NCES  IN 
PERFORMANCE  PROFICIENCY  UNDER  CONDITIONf^  SIMULATED  BY  WATER  IMMERSION  AID 
CENTRIFUGATION.  (Paper,  22n<l  Annual  Meeclng  of  the  Aerospace  Medical  Assoc., 
Palmer  House,  Chicago,  Illlnote,  April  24-27,  1961) 
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Chance  Vought  Astronautics 

GRAVITY  ON  CELL  PlfVrSIOLOGY. 


PROPOSAL  FOR  A  STUDY  OF  THE  EFFECTS  OF  21ER0 
(Chance  Vought  Astronautics,  Dallas,  Texas) 


ABSTRACT;  The  study  proposal  Is  designed  to  determine  the  effect  of  zero  gravity 
on  cell  physiology.  The  study  con.Usts  generally  of  the  comparison  of  the  change 
in  rate  of  the  reversible  sol-gel  t vans  formation  through  a  range  of  gravity  force 
including  Zero  "g".  This  test  is  required  to  evaluate  the  postulation  that  since 
c"u.  .n  of  1  "g"  the  absono.  of  gravifafloual  fore, 

may  so  alter  their  physio -chemical  equilibrium  that  they  will  be  unable  to  carry 
on  their  normal  metabolism. 
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Chasen  I  L. ,  E.  Colabrese,  AD.  Hlmmelstein  1960  SEAIFD  ATMOSPHERES  AND  PSYCHO- 
PHYSIOLOGICAL  FACTORS:  A  b I BLIO ABSTRACT .  (Missile  and  Space  Vehicle  Dept., 
General  Electric  Co.,  Philadelphia,  Pennsylvania)  T.I.S.  Rept .  R60SD344; 
ASTIA  AD-238  478;  Apr.  1,  1960 

ABSTRACT:  A  survey  directed  toward  psychological ,  physical  and  biological  hazards 

of  space  flight;  Includes  literature  on  the  psychological  effects  of  isolation  for 
a  prolonged  period.  50  references  in  closed  literature;  116  references  in  open 
literature. 
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Chert dnichenko,  V.I.  I960  MAN  INTO  COSMOS! 

Hauka  i.  Zhvttva  1960(8) ; 

ABSTRACT:  Discussion  of  various  problems  contingent  upon  a  manned  space  flight, 
such  as  the  effect  of  zero  gravity  on  a  human  organism,  action  of  the  solar 
radiation. 
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Christ.  ns<  n,  J.ilit'n  M.  1963  PSYCHOLOGICAL  ASPECTS  OF  EXTENDED  MAlGiED  SPACE 

FLicirr 

''P-ip.-r:  A  .  !  A  in  Asir  '  •  i.  ’V  ‘i ,  on  the  Exploration  of  Kars, 

,  ,,  ,  I  ,  !  ,,  i^Dj  Prcprirtt  (15) 

.  ^  A:.  IS  the  case  with  virtually  all  of  the  other  scientific  disciplines, 

..Kquacy  of  available  psychological  knowledge  and  principles  will  receive  a 
Mverc  test  from  the  denutnds  attendant  to  the  development  of  a  successful  mission 
to  Mars.  This  paper  offers  a  sampling  of  some  of  the  relevant  information 
available  in  psychology,  and  an  attempt  is  made  to, identify  areas  that  will 
require  further  attention  before  predictions  in  the  behavioral  area  for  the  Mars 
trip  can  be  made  with  confidence.  A  two-fold  thesis  is  developed.  First, 
psychology  has  legitimate  and  important  contributions  to  make  to  the  Kars  trip. 
Second,  the  advantages,  however,  are  mutual;  i.e.,  it  is  confidently  predicted 
that  participation  in  this  venture  will  force  psychologists  to  reexamine  their 
traditional  principles  and  theoretical  positions  and  will  stimulate  an  attack 
on  the  basic  issues  of  human  behavior  with  refreshing  insights  gained  from  new 
points  of  vantage. 
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CUwann,  H.  G.  1959  SEALED  CAPSULE  STUDIES  FOR  SMALL  ANIMALS. 

(Bioastronautics,  Advances  in  Research,  Air  University,  School  of  Aviation 
Keuicine,  Randolph  AFB,  Texas)  Progress  Rept.  Ik>.  3,  Match  1959 


99 

Clamann,  H.G  I960  MEDIZIN  UND  RALTlFAimT:  DER  MENSCH  IN  DER  KAPSEL 
(MEDICINE  AND  SPACE  FLIClfT:  MAN  'IN  CAPSULE) 

Flugkorper  (Wiesbaden)  2(1):  1,6-18,  Jan.  1960.  In  German. 


ABSTRACT:  This  is  a  review  of  investigations  in  the  medical  problems  of  space 
flight  as  the  author  presented  them  during  a  lecture  at  Dusscldorf,  Germany. 

The  subjects  under , investigation  include  weightlessness,  acceleration  tolerance, 
pressure  suits,  food  requirements  and  flight  feeding,  methods  of  re-cycling 
water  and  of  CO2  -O2  exchange,  isolation,  and  tolerance  to  high  dry-heat 
temperatures. 
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Clark,  R.  T.,  H.  G.  Clamann,  B.  Balke,  P.  C.  Tang,  J.  D.  Fulton,  A.  Graybiel 
£.  J.  Vogel  1960  BASIC  RESEARCH  PROBLEMS  IN  SPACE  MEDICINE:  A  REVIEW 
Aerospace  Medicine.  31(7) :553-577. 

ABSTRACT:  This  report  includes  studies  of  disorientation  in  pilots,  closed 
ecological  systeias,  subgravity  state  during  parabolic  flight,  survival  of 
terrestrial  organisms  under  extreme  environmental  conditions,  and  physiological 
aspects  of  training  and  selection  for  manned  extra-terrestrial  flights. 
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Clemedson,  C.  J.  1958  SOME  BIOPHYSICAL  AND  MEDICAL  PROBLEMS  INVOLVED  IN 
MANTJED  SPACE  FLIGHT:  A  REVIEW 
As tronautl k  (Stockholm),  l(l):9-36,  1958 


ABSTRACT:  Medical  and  biological  problems  which  have ' to  be  solved  before  space 
flight  will  be  possible  are  reviewed.  Among  thsoe  reviewed  are  the  following: 
the  effects  of  loss  of  life-sustaining  properties  of  the  terrestrial  atmosphere; 
the  effects  of  gravitational  stress ;  the  problems  of  food  and  water  supply 
and  of  waste  disposal  during  long  trips;  and  effects  of  the  physical  stresses 
of  confinement  in  a  narrow  cabin  under  adverse  physical  conditions.'  If  the 
crew  is  properly  trained,  they  will  be  able  to  tolerate  the  necessary  acceler¬ 
ation  during  flight.  Although  zero  gravity  causes  no  abnormal  physiological 
functions  of  the  body,  orientation  and  co-ordination  may  make  thiw  performance 

diffir.il*-  rrlvu  the  problem  of  storing  oxygen  and  air-purific'tion 

chemical  as  well  as  food  and  water,  photosynthetic  air  purification  and  food 
synthesis  from  algae  material  may  become  necessary.  Another  risk  faced  by 
men  in  space  is  exposure  to  the  heavy  components  of  primary  cosmic  radiation 
and  hits  by  meteorites. 
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•»felter,  R.  G.,  6  R.  C.  Lewis  1961  FLUID  STUDIES  IN  A  ZERO  GRAVT 
ENVIRONMENT.  (Aeronaut.  Systems  DiV.,  Wr ight-Patterson  AFB,  Ohio) 
TN  61-84,  June  1961 
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Cockett,  A.T.K.,  C.C.  Beehler,  &  J.E.  Roberts  1961  HYPODYNAMIC  UROLItalASIS ; 
A  POTENTIAL,  HAZARD  DURING  PROLONGED  WEIGHTLESSNESS  IN  SPACE  TRAVEL ^ 

(School  of  Aerospace  Medicine,  Brooks  AFB,  Texas)^  Review  2-62; 


SUMMARY:  Hypodynamic  urolithiasis  as  a  hazard  in  space  travel  is  discussed  in 
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the  light  of  present-day  knowledge.  Emphasis  has  Seen  placed  on  several  etiolo 
factors  in  urinary  lithiasis  that  will  be  present  during  space  flight.  Moreo/e 
as  urinary  stones  may  be  formed  during  prolonged  space  travel,  prophylactic  mcas 
ures  (physical  exercises,  diet,  and  schedules)  are  suggested  for  the  prevention 
of  stone  formation.  (Author) 
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Cockett,  /wT.K.,  C.C.'  Bcchlor  &  J.E.  Roberts  19b:  ASTRONALTIC  UR0LIT:;L\S1S ; 

A  ha;'ard  during  prolonged  weightlessness 

(Paper,  1962  Mocting'of  the  Aerospace  Medical  Association,  April  9-12,  1962, 
Atlantic  City,  ^'.J.) 

ABSTRACT:  A  good  physical  exercise  regime  will  help  prevent  muscular  atrophy 

during  prolonged  weightlessness,  but  the  preservation  of  the  skeletal  system 
is  another  mj^ttcr.  Weightlessness  will  remove  the  stress  of  gravity  which  nor:rally 
provides  stimulus  for  osteoblastic  activity  with  calcium  deposition  in  the  bony 
matrix.  Acute  osteoporosis  (e.g.  in  polio  patients)  not  infrequently  pro *uccs 
urinkry  stones  in  young  patients,  because  of  immobilization  anu  calcium  rci  sorp¬ 
tion  form  long  bones.  Increased  urinary  sedimentation  during  prolonged  flight 
may  also  contribute  to  calculus  formation.  A  review  of  such  etiologic  factors 
in  urolithiasis  and  prophylactic  measures  will  be  presented. 


Cockett,  A.  T.,  C.  C.  Beehler  &  J.  E.  Roberts  1962  ASTRONALTIC  UROLITHIASIS: 
A  POTENTIAL  HAZARD  DURING  PROLONGED  WEIGHTLESSNESS  IN  SPACE  TRAVEL. 

J.  Urol.  88:542-544,  Oct.  1962. 
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Coequyt,  P.P.  1950  THE  SENSORY  ILLUSIONS  OF  THE  AIRMAN 
(SA3EMA,  Belgium  Report  July  1950) 

R.A.E.  Translation  No.  354  ASTIA  AD  266614 
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Coequyt,  P.  P.  1951  THE  SENSORY  ILLUSION  OF  PILOTS 
(New  York:  Flight  Safety  Foundation,  Inc.,  1951) 
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Coo,  L.A.  1954  SOME  NOTES  ON  THE  REACTIONS  OF  AIRCRAFT  PILOTS  TO  ZERO  GRAVITY 
J.  Brit.  Intcrpl .  Soc .  13:244 


/LTSTRACT:  Twenty  qualified  pilots  were  subjected  to  near-zero  gravity  for  periods 
up  to  twi nty  seconds  by  maneuvering  a  Meteor  M^rk  7, jet  trainer.  During  tHe 
zero  gravity  state,  the  typical  reaction  was  an' immediate  feeling  of  insecurity 
v.iich  resulted  in  a  reflex  action  of  clutching  at  something.  This  was  followed 
by  a  sense  of  relief  and  relaxation.  Simple  mechanical  and  mental  tasks  were 
performed  with  great  variation.  Loose  floating  articles  tended  to  distract  the 
subject.  Most  of  the  pi'ots  enjoyed  the  experience  and  none  of  them  felt  distress 
or  neausea.  Dust  nornially  present  in  the  aircraft's  atmosphere  was  soon  felt 
a  considerable  nuisance. 
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Cole,  D.M.  and  D.E.  Muir  1958  AROUND  THE  MOON  IN  EIGHTY  HOURS 

(The  Martin  Company,  Denver,  Colorado)  August  19,  1958,  M-M-P-58-42  • 

ABSTRACT:  A  conceptual  design  of  a  manned  circumular  vehicle  for  the  early 
1960 's  is  presented,  showing  how  early  availability  and  lew  cost  can  be 
achieved  by  making  maximum  use  of  ICBM  hardware  and  facilities.  Results  of 
orbit,  space  medicine,  and  re-entry  studies  critical  to  the  circumular  flight 
are  included. 
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Combs,  N.  K.  1962  THOUGHTS  ON  INTERFERENCE  WITH  GASTRIC  ACTIVITY  DURING  PRO¬ 
LONGED  WEIGHTLESSNESS.  (P.iper  3Trd  Annual  Meeting  of  the  .\crcspace  Medical 
Assoc.,  Chal fonte-Haddon  Hall,  Atlantic  City,  N.  J.,  April  9-12,  1962) 

ABSTRACT:  During  prolonged  weightlessness,  it  is  believed  that  gastric  action 

on  food  could  be  seriously  impaired.  A  review  of  physiology  texts  reveals  a 
disagreement  on  the  role  of  gravity  in  stomach  processing  of  food.  The  weight 
of  food  and  liquids,  it  is  felt,  plays  an  important  role  in  their  passage  from 
the  fundus  to  the  pylorus  as  peristalsis  per  se  is  not  considered  to  take  place 
in  rhe  upper  stomach.  In  addition,  it  is  difficult  to  see  how  the  orderly 
exposure  of  food  to  gastric  juices  could  take  place  if  the  food  were  without 
weight.  Inasmuch  as  prolonged  weightlessnes  cannot  be  simulated,  \/e  can  only 
speculate  on  some  of  its  effects.  Gastric  difficulties  could  pose  a  serious 
threat  to  man's  well-being  and  performance.  Until  more  information  is  obtained 
from  early  space  ventures,  providing  personnel  with  paras.-mpathomlmetic  or 
anticholinergic  agents  might  be  indicated. 


-  2,225 


111 

Conley,  C.  1963  TO’w'ER  TO  CREATE  ZERO  '  G  CONDITIO;;. 

Daily  Ok  1  alii^ran  .  22  Sept  .  1963 


ABST^\CT;  This  article  descrihe.s  the  zero-gravity  towi^r  near;rg  'U-tion 
at  the  Tulsa  Division  of  Douglas  Aircraft  Co.  The  60  (out  h  tgi/ch.i:-  r 

will  be  used  to  test  space  vehicle  and  rocket  stage  separat  u>r.  sy:,ter>  u:uN  r 
sin^ulated  space  conditions.  It  will  hold  systeir^s  .up  t.  7,  feet  in  diareter. 
From  the  top  of  the  tower  free-fall  will  be  simulated  for  1,  secs,  (at  simula¬ 
ted  100,000  to  180,000  feet),  or  in  bottom  catapults,  fur  3  secs.  (CARD 
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Conley,  Michael  1950  THE  MEN  WHO  CAN  -lAHE  SPACE  FLIGHT  POSSIBLE  TODAY. 

J.  Space  FI ight  2:1-3 

ABSTRACT:  Suggests  a  crew  of  six  and  the  things  each  will  need  to  know. 
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Conley,  M.  1952  A- METHOD  (  1  M  i  ’  ' ■  .  ,  ,  liil;  IH  V... .  <  .  >  STRUCTL’RE 

DURING  SPACE  FLIGHT.  J.  ,  '  ' ■»t'*):3-4.  \  .  . : 


ABSTRACT:  Lightweight  zipp.n.l  it  n.-i.i.  ■  ■*.  ■■.a 

are  recommended  for  use  in  space  ahi,.s  -  •.  n  i  ' 

from  effects  of  accelerat  ion  ,  det  *.  1  e  rat  ion  ,  i  >.t 
would  be  worn  underneath  the  underclothing  i  ^ 

body's  shape;  and  prevent  rupturing  of  < 


'  fabric, 

;  the  body 
They 

:  o  hold  the 
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O  rwJ  :  A  .i  ron. lilt.  .  Di.-.  1960  M/W-JHLY  PROGRESS  REPORT  FOR  THE  CO.'-QilNED 

lyu.OILUORY  AiN'L  elRPLANE  ZERO-G  TEST  PROGRAM 
(Convair  Astronautics  Div.,  General  Dynamics  Corp.,  San  Diego,  Calif.)  Aug.  1960 
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Corazzi,  U.  1961  PpSSIAMO  VIVERE  NELLO  SPAZIO?  (COULD  WE  LIVE  IN  SPACE?)'^'^ 
Oltre  11  clelo  (Rome) .  5(90) :271-27A ,  Oct.  1961.  (In  Italian) 


ABSTRACT:  This  is  a  review  of  the  studies  done  by  Colonel  Professor  Rodolfo 
llargaria,  director  of  the  Institute  of  Physiology  of  the  University  of  Milano. 
The  review  includes  his  Studies  on  high  altitude  physiology,  aviation  medicine, 
protection  from  accelerative  forces,  respiration  and  position  sense,  space 
flight  physiology,  mammalian  resistance  to  acceleration,  effects  of  zero  gravity 
on  the  otolithic  apparatus,  and  the  effects  of  interplanetary  voyages  on  the 
central  nervous  system  and  mental  conditions.  There  is  also  a  biographical 
sketch  of  the  author  included. 
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Corbirv,  K.B.  and  H.L.  Williams  1960  DIZZINESS. 

Med.  Clin.  N.  Amer.  44:941-51,  July  1960 
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Corkindalc,  K.  G.  1961  PSYCHOLOGICAL  PROBLEMS  OF  SPACE  FLIGHT.  New  Scientist 
(London).  10(236) :457-459.  May  23,  1961. 

ABSTRACT:  The  effects  of  the  following  psychological  stresses  on  performance 
and  behavior  of  che  astronaut  are  summarized:  high  g  forces,  weightlessness, 
isolation,  restraint,  and  sensory  deprivation. 
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••ornell  Aeronautical  Laboratory,  Inc.  1958  CORNELL  PROBES  WEIGHTLESSNESS 
Aviation  Week.  68(2);26-28 


ABSTRACT:  An  outline  of  work  being  done  at  Cornell  Aeronautical  Laboratory, 
Inc.  for  Air  Research  and  Development  Command.  Investigation  of  the  efficiency 
of  man's  intellectual  functions  as  opposed  to  physiological  reactions,  during 
weigh t less  -space  "travel  in^  ro€kets^s»tel44tes^«r  other  space  vehicles  . - - 


-  2,227 


119 

Cramer,  R.  L.  1960  THE  RESPONSE  OF  MAMMALIA N  GRAVITY  RECEPTORS  TO  SUSTAINED 
TILT  (Paper,  1960  Meeting  of  the  Aerospace  Medical  Assoc.,  9-11  May  1960, 
Miami  Beach,  Fla.) 

See  Also:  Aerospace  Med.  31(A);301,  Apr.  1960 

ABSTRACT:  Studies  were  made  of  the  behavior  of  single  cells  of  the  projections 

of  the  otolith  organs  in  decerebrate  and  decellebrate  cat  as  the  preparation 
was  maintained  for  extended  times  in  different  positions  relative  to  the  earth'* 
gravitational  field.  In  every  case  studied,  it  was  found  that  there  was  a 
rather  vigorous  initial  response  to  the  tilt  and  that  this  response  diminished 
considerably  over  15  to  30  seconds;  the  steady-state  signal  to  tilt  was  rela¬ 
tively  weak.  (AUTHOR) 
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Cramer,  R.  L.  1961  RESPONSE  OF  M^iJiMALliLN  GRAVITY  RECEPTORS  TO  SUSTAINED  TILT. 
(School  of  Aerospace  Medicine,  ''rooks  AFB,  Texas)  Rept  .  62-21;  Nov.  1961 
ASTIA  AD-272  332 

Ar>STR.\CT:  Studies  were  ituidc  of  the  behavior  of  single  cells  of  the  projections 

of  the  otolith  organs  in  decerebrate  and  decellebrate  cat  as  the  preparation  was 
maintained  for  extended  times  in  different  positions  relative  to  the  earth's 
gravitational  field.  In  every  case  studied,  it  was  found  that  there  was  e  rather 
vigorous  initial  response  to  the  tilt  and  that  this  response  diminished  consid¬ 
erably  over  15  to  30  seconds;  the  steady-state  signal  to  tilt  was  relatively  weak 
(AUTHOR) 
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Crawford,  B.  M.  &  W.  N.  Kema  1961  REMOTE  HANDLING  OF  MASS 

(USAF  Behavioral  Sciences  Lab.,  Wright-Patterson  AFB,  Ohio) 

Proj.  718A,  Task  718406,  ASD  TR  61  627,  Dec.  1961. 

ABSTRACT:  Three  hypotheses  are  tested;  difference  limens  for  masses 
handled  remotely  are  greater  than  for  masses  handled  directly  under  simulated 
weightlessness;  weightlessness  will  not  affect  absolute  judgments;  tendency  ' 
to  under-  and  overestimate  stimuli  that  follow  large  and  small  ones, 
respectively,  will  operate  for  both  judgment  and  handling  conditions  Remote¬ 
handling  (apparatas--an  Argonne  Model  8  Master-Slave  Manipulator)  and  direct- 
handling  groups  of  Ss  make  judgments  of  mass  after  moving  stimulus  objects 
to  and  fro  ou  an  air-bearing  table.  Frequencies  of  "hea  er"  responses  for 
the  comparison  stimuli  are  examined  and  normal  ogives  de.ived.  For  absolute 
judgments,  the  main  effects  of  basis  of  judgment,  handling  method,  and 
stimulus  magnitude  are  evaluated  by  Wilcoxon's  two-tai.led  rank  test.  (Tufts) 
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Danilin,  B.  S.  1958  VTORZHENIE  V  KOSMOS  (INVASION  07  THE  COSMOS) 

Naukn  i  zhizn*  1957,  No.  12,  p.  4-8 

English  Translation:  Soviet  Bloc  International  Geophysical  Year  Information 
(13),  March  4,  1958,  p.  2-10 
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Danilin,  B.  1959  LIFE  IN  THE  COSMOS. 

Nauka  i  Zhizn*  (Moscow)  (7):34-36,  July  1959 


ABSTRACT:  In  this  article  the  author  discusses  the  possibility  of  man  flying 
in  space.  He  states  that  experiments  have  shovm  that  the  forces  of  accelera¬ 
tion  can  be  best  withstood  in  a  back-to-chest  direction.  The  ability  to  with¬ 
stand  acceleration  increases  sharply  if  a  man  is  immersed  in  water.  The  diffi¬ 
culty  of  controlling  the  space  ship  is  increased  by  the  rfate  of  complete  weight 
lessness  which  immediately  replaces  the  high  G-stresses.  The  best  method  to 
counter  the  effects  of  weightlessness  is  to  fasten  oneself  in  the  seat  at  the 
beginning  of  the  flight.  For  ensuring  the  required  physical  load,  rubber  trac¬ 
tions  in  the  region  of  the  joints,  and  special  G-suits  can  be  used.  Also  being 
studied  is  the  possibility  of  creating  artificial  gravitation  by  rotation  of 
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David,  H.  M.  1961  WEIGHTLESSNESS  LOWERS  PERFORMANCE 
Missiles  and  Rockets  8(21):36,  May  22,  1961. 

ABSTRACT:  Physiological  and  psychological  studies  conducted  under 
conditions  of  weightlessness  have  brought  to  light  situations  which  may 
pose  a  serious  problem  to  spaceflight.  (JPL) 
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David,  H.M.  1962  U.S.,  REDS  SHARE  VIEW  OF  SPACE  NAUSEA 

Missiles  and  Roeikets ,  May  lA,  1962. 

ABSTRACT:  The  USSR  apparently  is  pursuing  the  same  line  of  research  into  the 
problem  of  Titov's  "space  sickness"  as  is  the  United  States.  . 

U.S.  disorientation  expert  Dr.  Ashton  Graybiel  (Capt.  USN)  told  M/R  that  the 
Russian  seem  to  have  ruled  out  the  idea  that  Titov's  nausea  was  caused  by  some 
individual  defect  in  his  own  vestibular  mechanisms. 

The  Soviets  indicated  that  the  clue  to  Titov's  illness  lies  in  the  otolith 
apparatus.  The  Russians  also  indicated  that  they  believe  that  the  nature  of 
the  otolith  will  probably  cause  the  same  symptoms  in  all  astronauts  who  exper¬ 
ience  prolonged  periods  of  weightlessness.  A  highlight  of  the  COSPAR  meeting 
was  the  appearance  of  Maj.  Gherman  Titov  and  Col.  John  H.  Glenn,  both  of  whom 
presented  reports  on  their  trips  into  space.  ,  (CARI) 


126 


Davydov,  V.  D.  1961  DAVYDOV  ON  ARTIFICIAL  GRAVITY 
FBIS  USSR  &  East  Europe,  Nr.  158,  August  16,  1961 


ABSTRACT;  The  flight  of  German  Titov  made  it  possible  for  the  first  time  to 
study  the  effect  of  prolonged  weightlessness  on  the  health  and  capacity  of  a 
p i lot -cosmonaut .  If  a  prolonged  absence  of  gravity  is  inconvenient  or  hinders 
the  normal  state  of  the  cosmonaut,  it  is  possible  to  create  artificial  gravity 
on  all  artificial  earth  satellites  and  manned  spaceships.  The  creation  of 
artificial  gravity  will  be  brought  about  by  the  ship's  rotation  around  its 
axis.  (CARI) 
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Denisov,  N.  &  S.  Borzenko  1962  POLET  GAGARINA  (MATERIALY,  OPUBLIKOVA.NT.'YYE 
V  "PRAVDE")  GAGARIN'S  FLIGHT. 

(Forc’gn  Tech.  Div,  ,  Air  Force  Systems  Command,  Wright-Patterson  AFB',  Ohio) 
FTD-TT-62-844  from  Izdatel'stov  "PRAVDA",  Sept.  1962.  ASIA  AD  287  715 


ABSTRACT:  It  was  on  12  April  1961  that  the  Soviet  Union  carried  out  the  first 

manned  flight  into  outer  spacer  The  spaceship  "Vostok,"  with  the  USSR  pilot- 
cosmonaut  Yu.  A.  Gagarin  on  board,  was  placed  into  orbit  as  a  satellite  of  the 
earth.  The  satellite  vehicle  without  the  last  stage  of  the  rocket-carrier, 
weighed  4,725  kilograms.  On  the  basis  of  refined  data  obtained  through  the 
evaluation  of  all  measurements , the  perigee  was  at  181  kilometers,  and  the  apogee 
was  at  327  kilometers;  the  inclination  of  the  orbit  was  64“  and  57  minutes. 
Having  completed  the  orbital  flight, the  satellite  vehicle  returned  to  earth 
successfully,  landing  in  a  designated  area  of  our  country.  This  publication 
contains  a  detailed  account  of  the  flight  and  relates  the  great  significance  of 
the  journey  to  the  entire  world. 
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de  Pando,  M.V.  1958  LOS  SATELITES  Y  LOS  VIAJES  INTERPLANETARIOS :  EFFECTOS 
FISIOLOGICOS  DE  LA  VARIACION  DE  LA  GRAVEDAD  (Artificial  Satellites  and 
Interplanetary  Travel:  Physiological  Effects  of  Change  in  Gravity) 

Rev.  Real  Acad.  Cienc.  Exact.  Fis.  Y  Nat.  Madrid  52 (2) : 141-145  .  In  Spanish. 


ABSTRACT:  An  extended  version  of  an  analytical  study  on  the  launching  of  space 
rockets,  (Vol.  52(1):11-61.  1958).  An  attempt  is  made  of  correlating  mathemati¬ 
cally  basic  physiological  and  physical  parameters.  If  j  represents  the  effects 
of  gravity  experienced  by  a  space  traveler  within  the  space  vehicle  ("sensible 
gravity"),  the  following  formula  applies: 

day  ^  gai 


dta 


(a+y)» 


in  which  y  is  the  altitude,  t  the  time,  g  the  gravitational  acceleration  on  the 
surface  of  the  earth,  and  a  the  terrestrial  radius.  In  this  formula  the  expres¬ 
sion  day  represents  the  effective  vertical  acceleration  and  gaa  the  effects 
dta  (a+y)a 

of  ti:rrestrial  acceleration  at  the  altitude  y.  The  validity  of  the  formula  is 
tested  for  the  following  conditions:  (1)  the  vehicle  rests  on  the  terrestrial 
surface;  (2)  the  vehicle  travels  unaccelerated  at  a  given  altitude  (this  being 
the  case  when  the  upward  acceleration  equals  the  weight  of  the  vehicle);  (3)  the 
vehicle  travels  at  a  given  altitude  and  at  a  given  acceleration. 


129 

Diefenbach,  W.S.  1961  THE  ABILITY  OF  SUBMERGED  SUBJECTS  TO  SENSE  THE 
GRAVITATIONAL  VERTICAL 

(Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  New  York)  Internal  Research 
No.  993-004,  CAL  no,  OM-1355-v-l,  Jan.  1961 

ABSTRACT:  The  ability  to  perceive  the  vertical  when  submerged  in  a  buoying  fluid 
and  subjected  to  varying  amounts  of  body  tilt  was  studied  in  a  series  of  pilot 
experiments.  Positional  cues  were  minimized  by  special  equipment.  Errors  in 
perception  of  the  vertical  had  a  high  linear  correlation  with  the  amount  of  body 
tilt.  It  was  also  found  that  precision  in  positioning  an  unseen  control  may 
vary  with  body  tilt.  Also  included  is  a  brief  discussion  of  possible  simulation 
of  weightlessness  and  implications  for  design  of  space  controls. 
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Dole,  S.H.  1958  INTERNAL  ENVIRONMENT  OF  MANNED  SPACE  VEHICLES 

(Rand  Corporation,  Santa  Monica,  Calif.)  Rept .  No.  P-1309,  24  Feb,  1958. 


ABSTRACT:  This  is  a  discussion  of  the  effects  on  the  human  occupant  in  a 
manned  space  vehicle  by  composition  and  pressure  of  the  atmosphere,  gravitation¬ 
al  forces,  temperature,  and  radiation. 
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Dole,  S.  H.  1959  ENVIRONMENTAL  REQUIREMENTS  FOR  EXTENDED  OCCUPANCY 
OF  MANNED  SATELLITES.  (Paper,  ASME  Aviation  Conference,  Los  Angeles, 
California,  March  9-12,  1959)  ASME  Paper  No.  59-AV-12 
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Dole,  S.H.  1960  DESIGN  CRITERIA  FOR  ROTATING  SPACE  VEHICLES. 

(Rand  Corp.,  Santa  Monica,  Calif.)  Research  Memo  No.  RM-2668, 
Contract  AF  49(638)700,  Pro j .  RAND,  18  Oct.  1960.  ASTIA  AD  249  503. 


ABSTRACT:  Several  undesirable  physiological  side  effects  can  arise  from 
rotating  a  manned  space  vehicle  in  order  to  provide  a  simulated  gravity  field. 
The  phenomena  that  may  produce  these  side  effects  are  herein  analyzed  to 
determine  in  each  case  the  design  restrictions  that  should  be  accepted  in 
order  to  avoid  adverse  conditions.  Based  on  this  set  of  restrictions,  a  design 
envelope,  which  allows  the  designer  considerable  latitude,  is  based  on  the 
following  limits:  (1)  maximum  angular  velocity,  4  rpm;  (2)  maximum  head-to- 
foot  difference  in  g's,  157.;  (3)  minimum  rim  velocity,  10  ft/sec;  (4)  maxinrim 
simulated  gravity  field,  1.5  g's;  and  (5)  minimum  simulated  gravity  field  0.01 
g.  (Author) 
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Dostal,  R.  and  T.  Kersey  1960 
Iowa  Engineer.  60(4):26-28, 


SPACE  MEDICINE. 


January  1960 


ABSTRACT:  This  is  the  first  of  a  series  of  t%iD  articles  explaining  the 
problems  men  will  encounter  %dien  they  venture  into!  space.  The  effects  of 
weightlessness  and  cosmic  radiation  are  discussed  |in  this  issue. 
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RESULTS  OF  THE  MR-4  PREFLIGHT 


Douglas,  W.  K.,  C.  B.  Jackson,  Jr.,  et  al  1961 

AND  POST  FLIGHT  XEDICaL  EXAMINATION  CONDUCTED  ON  ASTRONAUT  VIRGIL  I. 
GRISSOM.  (Results  of  the  Second  U.  S.  Manne(|l  Suborbital  Space  Flight, 
NASA  Manned  Spacecraft  Ctr,  21  July  1961) 
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DuBridge,  L.A.  1961  ADVENTURES  IN  SPACE 

Caltf .  Inst .  Techno 1 .  Quart .  2:2-8,  Spring  1961 
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Dvorak,  J.,  P.  K.  Isakov,  &J.  Hospodar  1960  CLOVEK  V  /EZIPLANETARNTM  PROSTORU 
(MAN  IN  INTERPLANETARY  SPACE)  (Prague:  Orbis,  1960) 


ABSTRACT:  The  book  is  based  mainly  on  Soviet  data  and  presents  Che  physical 
aspects  of  outer  space  from  the  biological  point  of  view.  Attention  is  given  to 
the  effect  of  space  factors  on  the  body  and  methods  and  equipment  for  human  flight 
in  outer  space  are  described.  Details  of  the  first  experiment  with  the  dog  Layka 
in  space  flight  are  given.  Return  to  the  Earth,  the  selection  and  training  of 
astronauts,  scientific  results  of  space  flights,  and  space  medicine  are  treated. 

No  personalities  are  mentibn^^.  There  are  7  references,  all  Czech.  (CARI) 


Dvorak,  J.,  P.  K.  Isakov  &  J.  Hospodar.  1960  MAN  IN  INTERPLANETARY  SPACE  - 
A  SMALL  MODERN  ENCYCLOPEDIA  (CLOVEK  V  MEZIPLANETARNIM  PROSTORU) . 

Translated  by  Aerospace  Technical  Intelligence  Center,  Wnght-Patterson 
AFB,  Ohio,  Ttans.  No.  MCL-907  of  Ceskoslovenska  Spolecnost  Pro  Sireni 
Politickvch  A' Vedeckych  Znalosti.  Prague,  pp.  1-160,  169-211,  1960. 

ASTIA  Doc.  No.  AD-261  786. 
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Dzendolet,  E.,  &  J.  F.  Rievley  1959  MAN’S  ABILITY  TO  APPLY  CERTAIN  TORQUES 
WHILE  WEIGHTLESS.  (Wright  Air  Development  Division,  Wright -Patterson  AFB, 
Ohio)  WADD  TR  59  7A;  ASTIA  AD-220  363;  April  1959 

ABSTRACT:  The  torque  that  a  maintenance  man  can  exert  within  a  space  vehicle  while 
weightless,  and  hence  tractionless,  is  analyzed.  Anthropological  literature  was 
reviewed  to  determine  the  torques  a  man  can  apply  under  normal  conditions.  Using 
elementary  physical  principles  the  consequences  of  applying  these  torques  while 
tractionless  were  calculated.  Certain  of  the  predictions  were  verified  experimen¬ 
tally.  It  is  tentatively  concluded  that  standard  anthropometric  data  can  legiti¬ 
mately  be  extrapolated  to  the  weightless  condition.  Suggestions  are  advanced 
regarding  (a)  the  optimum  body  position  for  a  simple  tightening  task  without  using 
a  handhold,  (b)  the  use  and  location  of  handholds,  (c)  maximum  torque  limitations, 
(d)  the  use  of  impulses,  and  (e)  the  design  of  hand  tools. 
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Dzendolet,  Ernest  1960  MANUAL  APPLICATION  OF  IMPULSES  WHILE  TRACTIONLUSS . 

(WriRht  Air  Development  Division,  Wr ight-Patterson  AFB,  Ohio)  V/ADD  TR  60-129 
ASTIA  AD-238  021;  February  1960 
See  Also:  Hum.~.n  F.ictors  2(4);  221  -227  ,  1960. 

ABSTRACT;  The  percentage  of  naive  subjects  who,  while  tractionless  in  a  horizon¬ 
tal  plane  and  anchored  by  one  handhold,  push  in  or  pull  out  a  plunder  in  one 
motion  against  various  frictional  forces  and  travel  distances,  decreases  directly 
as  the  force  and  distance  required.  With  large-force  impulses,  tlie  impulse  is 
linear  and  tne  situation  can  be  described  by  the  impulse-momentum  theorem: 
c'Fdt  =*  mv; -mvc  .  The  shape  of  the  Impulse  is  saw-toothed,  and  its  area 
appi  t)x  liM.il'-d  by  three- fourths  of  the  area  of  a  rectangle  whose  base  is  the 

duration,  and  height,  the  force  of  the  impulse.  For  this  experiment,  the  maximu.;' 
duration  of  an  effective  impulse  for  a  required  force  of  40  pounds  is  0.5  seconds 
for  a  push-in,  and  0.3  seconds  for  a  pull-out  impulse.  A  subject,  without  a 
handhold,  can  seat  the  plunger  with  a  push,  and,  in  spite  of  the  reaction  to  the 
impulse,  remain  attached  to  the  equipment  without  unseating  it.  The  technique 
is  to  allow  the  reaction  to  move  the  subject  over  as  long  a  distance  as  possible 
and,  since  the  total  impulse  is  constant,  thus  reduce  the  force.  The  reduction 
in  force  allows  the  equipment  to  remain  seated  since  the  force  is  now  less  than 
the  frictional  force  needed  for  seating.  (AUTHOR) 
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liCKStrand,  G.A.,  M.R.  Rockway  1961  SPACECREW  TRAINING:  A  REVIEW  OF, PROGRESS 
AND  PROSPECTS.  (Aardnautical  Systems  Division,  Air  Force  Systems  Command, 
Andrews  AFB,  Washington,  D.C.)  AFSC  Project  1710;  ASD  TR  61-721,  ASTIA 
AD  '»74190 

ABSTRACT:  This  report  reviews  current  progress  and  future  prospects  in  the 
field  of  spacecrev  training.  Descriptions  of  all  current  astronaut  training 
programs  are  presented  and  a  number  of  general  conclusions  with  reference  to  such 
training  are  drawn,  based  upon  the  manned  space  operations  which  have  been 
conducted  to  date.  In  addition  to  the  actual  experience  which  has  been  gained 
in  training  spacecrew  personnel,  a  review  is  presented  of  recently  completed 
and  current  research  which  is  directly  relevant  to  this  problem.  Several  areas 
in  which  research  should  be  accelerated  are  identified. 
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EcHsirand,  G.  A.  1961  TRAINING  OF  ASTRONAUTS 

(National  Research  Council,  Washington,  D.  C.)  Publication  No.  873. 
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Bdhols,  0.  G.  1940  EFFECT  OF  GRAVITY  ON  THE  BLOOD  PRESSURE  OF  THE  CAT 
1*.  Phvsiol.  98:79-96, 
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Eggleston,  J.  M.,  &  H.  D.  Beck  1961  A  STUDY  OF  THE  POSITIONS  AND  VELOCITIES 
OF  A  SPACE  STATION  AND  A  FERRY  VEHICLE  DURING  RENDEZVOUS  AND  RETURN. 
(National  Aeronautics  &  Space  Administration,  Wash.,  D.  C.)  NASA  TR  R-87 

ABSTtACT:  A  study  is  made  of  the  families  of  nonthrusting  ascent  trajectories 
during  rendezvous  with  an  orbiting  space  station  and  the  descent  trajectories 
to  the  earth’s  atmosphere.  Equations  of  motion  are  derived  and  results  are 
shown  for  two  typical  orbits  of  the  station  (one  circular  and  one  elliptic 
orbii:).  Boundaries  of  launch  (at  time  of  booster  bumouit)  and  rendezvous  con¬ 
ditions  are  given  and  the  effects  of  delays  in  launch  time  are  discussed. 
(AUTHOR) 
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Ehricke,  K.A.  1956  ASTRONAUTICAL  AND  SPACE -MEDICAL  RESEARCH  WITH  AUTOMATIC 
'  SATELLITES 

(Journal  of  the  Franklin  Insti tute.  June  1956) 

ABSTRACT:  Technical  and  scientific  research  aspects  in  conjunction  with  techno¬ 
logical  satellites  are  outlined  and  their  correlation  wifh  various  phases  of 
manned  astronautics  is  shown.  The  survey  of  the  space-medical  researc’.  by 
means  of  bio-satellites  also  considers  the  relevant  technical  and  scientific 
aspects. 
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tmme,  A.  ::'62  COSMIC  Fvpt/)rfrs. 

Sovetskaya  Ross iva .  20  Oct.  1960. 

(Translation  Services  Branch,  Foreign  Technology  Division, 

Wright -Patterson  AFB,  Ohio)  FTD-TT  62-602/.1-4,  8  May  1962. 

ABSTRACT:  Before  flying  into  space  we  must  know  exactly  how  various 

representatives  of  life  will  react  to  everything  connected  with  the  flight. 

A  branch  of  science  being  developed  on  earth  is  the  science  of  space  ecology. 
This  deals  with  the  relation  of  man  to  cosmic  surroundings  and  his  life  on 
other  planets.  During  a  recent  flight,  a  radio-television  system  made  possible 
constant  visual  contact  with  occupants  of  the  ship.  The  g- forces  at  launch 
greatly  affected  the  heartbeat  and  respiration.  During  acceleration  the  animals 
required  more  oxygen  than  usual.  However,  they  had  no  trouble  eating  under 
weightless  conditions.  Mice  were  used  to  test  cosmic  radiation.  Another 
object  of  space  study  was  nucleic  acid,  the  hereditary  factor  of  all  organisms. 
These  molecules  can  be  called  "bare  genes"  or  "free  genes."  Impacts  by  cosmic 
particle  can  cause  great  disturbances  in  the  structure  of  this  acid;  these  will 
be  studied  physicochemically. 


146 

Engel 'gardt,  V.  1961  LIFE,  REASON  AND  THE  L'NIVERSE 

(Joint  Publications  Research  Service,  New  York,  New  York)  JPRS  8518  29  June  1961' 

Trans,  from  laivestiya  (USSR)  No  92(13638)  p,  3.  1961 

ABSTRACT:  Space  flight  is  discussed,  with  reference  to  weightlessness,  cosmic 
radiation,  G-forces,  and  the  new  area  of  investigation,  "exobiology". 
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Errebo-Knudsen,--E.O. ,-  et  al  1953  VERDENS-RL'MMETS  EROBRING  (CONQUEST  OF  : SPACE) 
(Copenhagen:  Reltzel,l'553) 
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Errebo-Knudsen,  E.O.  1953  MENNESKELEGEMET  OG  RUWMET  (THE  HUMAN  BODY  AND  SPACE) 
In:  Errebo-Knudsen,  E.O.,  et  al,  Verdens-rummets  erobr Ing  (Conques C  of  Space) 
(Copenhagen:  RelCzelj.  Pp.  51-67 


Escanglon,  E.  1950  SPACE-FLIGHT  AND  ITS  CONNECTIONS  WITH  HUMAN 
PHYSIOLOGY  Astronomle .  64:279-287.  July/Aug.  1950. 

Abst.:  J.  Brit.  Interplan.  Soc..  11:294. 
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Farrer,  Donald  N.  &  Victor  Bogo  1962  CIIIMPAN'ZEE  PERFORMXNCE  DURING  A  SllX'LiMLD 
TilREE-DAY  SPACE  FLIGHT 

(6571  St  Aerorr.edical  Research  Lab,  Holloman  Air  Force  Base,  New  Mexico) 
ARL-TDR-62-25  Project  No.  6893,  Task  No.  689302  Dec.  1962 

ABSTR(\GT:  Chimpanzee  performance  during  a  s  imu  1  a  ted  ,97 -hour  space  flight  profile 
environment  was  evaluated  with  a  pilot  study  and  a  crossover  design.  Tl.c  response 
rate  on  the  continuous  avoidance  task  was  significantly  lower  for  ope  subject 
in  the  1007,  0^  environment,  and  both  subjects  performed  at  lower  rates  during 
night  work  sessions  on  all  tests.  There  was  no  evid»’nce  of  reaction  tine  decrement 
for  any  subject  on  the  discrete  avoidance  task.  Food' and  whter  consumption  was 
poor  during  the  simulated  space  fligfit,  but  a  cliimp.anzee  could  withstand  ,a 
97-hour  flight  profile  environment  of  100%  0^  at  19.7  psi  for  15  hours  followed 
by  1007.  O2  at  5  psi,  for  82  hours  without  serious  performance  changes. 
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Federov,  E.K.  1962  THE  DECISIVE  STEP  IN  THE  CO.'IQL'EST  OF  COSMI'*  SPACE  ' 
Science  and  Culture  (Calcutta)  28(1);  ,11-19,  Jan.  1962 

ABSTRACT:  Soviet  space  efforts  preparatory  to  manned  space  flight  included 

studies  dealing  with:  (1)  the  conditions  encountered  during  space  fiiglit 
(accelerations,  temperature  changes,  weightlessness,  radiations)  and  means 
of  protecting  the  astronaut  from  their  effects;  (2)  providing  normal  living 
conditions  in  the  s,pace  cabin;  and  (3)  medical  selection  techniques  and  training 
forma't  i  or  astronauts.  T!ie  system  devised  for  the  constant  medical  supervision 
of  both  the  pilot's  health  and  working  capacity  in  all  stages  of  flight  is 
discussed.  Y.A.  Gagarin's  orbital  flight  (April  12,  1961)  is  briefly  mentioned. 
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Fedorov,  P.  1960  DOGS  ADJUST  QUICKLY  TO  FLIGHT 

FBIS  USSR  &  East  Europe,  Nr.  169,  August  23,  1960 

ABSTRACT:  This  art icle  contains  -dogs  reactions  to  weight lesshess  during  their 
space  flight  on  Sputnik  V.  (CARI) 
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Feltman  Research  and  Engineering  Labs.,  tr.  Nov.  1959  ROCKET  TECHNOLOGY  AND 
SPACE  RESEARCH.  Raketentechnik  und  Rautnfahrtforschung  3(2):  Apr. -June 
1959  (Feltman  Research  and  Engineering  Labs.,  Picatinny  Arsenal,  N.J. , 

PA  translation  No.  61)  ASTIA  AD-228  967 

CONTENTS: 

Observations  on  the  physiology  of  the  senses  during  the  transition  from  ar.celera- 
tionss  to  weightlessness 

Graphic  determination  of  the  main  influence  parameters  and  preliminary  design 
parameters  of  missiles 

Further  observations  on  the  Russian  earth  satellites 
Technical  reports: 

The  Atlas-Carrier  rocket  for  important  space  navigation  projects  , 

The  first  artificial  planetoid  Mechta 
Earth  satellite  Vanguard  II  with  Infra-ted  detectors 
Space  probe  Juno  II 
Book  reviews: 

On  the  thermodynamics  of  combustion  processes 
Aviation  medicine 
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Fenno,  R.  M.  1954  MAN'S  MILIEU  IN  SPACE  (A  SUMMARY  OF  THE  PHYSIOLOGIC  REQUIRE¬ 
MENTS  OF  MAN  IN  A  SEAUED  CABIN)  J.  Avia.  Med.  25 ( 12) : 612 -622 ,  Dec.  1954 
See  also  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Epitome  of  Space 
Medicine.  Item  #26 

ABSTRACI:  It  is  clear  at  this  time  that  more  work  should  be  done  on  all  phases  of 
sealed  cabin  acclimitization.  It  is  recommended  that  pressurization,  of  very  high 
altitude  aircraft  cabins  by  superchargers  or  compressors  be  de-emphas ized  in  favor 
of  the  sealed  cabin  approach,  since  pressurization  is  dependent  upon  the  presence 
of  an  atmosphere,  thereby  limiting  the  flight  of  man  in  a  pressurized  cabin  to  ■ 
that  very  narrow  range  of  altitude  in  which  a  compressible  and  non-toxic  atmos¬ 
phere  can  be  found.  A  self-sustaining  "balanced  aquaruim"  in  space  should  be  the 
ultimate  aim  of  those  concerned  with  this  problem.  A  possible  solution  lies  in  a 
chemical,  mechanical,  or  photosynthetic  gas  exchanger  or  combination  of  these  for 
the  maintenance  of  our  gaseous  environment.  (CARI) 


155 

Feniio,  R.  M.  1954  MAN'S  MILIEU  IN  SPACE  (A  SL'MMARY  OF  THE  PHYSIOLOGIC  REQUIRE- 
^NTS  OF  MAN  IN  A  SEALED  CABIN)  In  (School  of  Aviation  Medicine,  Randolph 
AFB,  Texas)  Epitome  of  Space  Medicine  .  Item  #26 
See  also  J.  Avia.  Med.  25( 12 ) ; 6 12 -622 ,  Dec.  1954 

ABSTRACT :  -  It  i s  crl  eair  atr  this  rime  that  more  “work  should  be  “done“ on  a  11  phase s^of 
sealed  cabin  acclimitization.  It  is  recommended  that  pressurization  of  very  high 
altitude  aircraft  cabins  by  superchargers  or  compressors  be  dr-emphasized  in  favor 
of  the  sealed  cabin  approach,  since  pressurization  is  dependent  upon  the  presence 
of  an  atmosphere,  thereby  limiting  the  flight  of  m  in  a  pressurized  cabin  to 
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tn  Z  Z  T/  .  ^  a  compressible  and  non-toxic  atmosphere 

can  be  found  A  self-sustaining  'balanced  aquaruim”  in  space  should  be  the  ulti¬ 
mate  axm  of  those  concerned  with  this  problem.  A  possible  solution  lies  in  a 
chemical,  mechanical,  or  photosynthetic  gas  exchanger  or  combination  of  these  for 
the  maintenance  of  our  gaseous  environment.  (CARI). 
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Finney,  J.  W.  1961  RUSSIANS  CONFIRM  TITOV  WAS  SEASICK:  CONDITION  LAID  TO 

PROLONGED  STATE  OF  WEIGHTLESSNESS.  New  York  Times  .  Oct.  5,  1961,  Sec.  C, 
P-8 


ABSTRACT:  Two  Russian  scientists  confirmed  the  rumor  that  Ma j .  Gherman  S.  Titov 
felt  seasick  throughout  most  of  his  25  hr.  space  flight  in  August,  1961.  The 
sickness  was  attributed  to  prolonged  weightlessness.  There  were  indications 
during  the  weightless  period  of  "a  definite  instability  of  central  nervous  system 
reactions."  The  astronaut  experienced  a  feeling  of  disorientation  and  loss  of 
balance  non.'.ally  supplied  by  the  inner  ear.  The  Russian  scientists  pointed  out 
that  the  feeling  of  weightlessness  can  be  removed  by  creating  artificial  gravity 
in  the  space  ship.  (CARI) 
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Fisher,  A.C.  1955  AVIATION  MEDICINE  ON  THE  THRESHOLD  OF  SPACE 
Journal  of  Aviation  Medicine  26:  355 

See  also;  Nat.  Ceog .  Mas.  108(2):  241-278.  Aug.  1955 

ABSTRACT;  A  coverage  of  all  aspects  of  space  flight  including  acceleration, 
deceleration,  and  weightlessness. 


158 

Fisher,  A.C.,  Jr.  1955  AVIATION  MEDICINE  ON  THE  THRESHOLD  OF  SPACE:  SERVICE 
doctors,  FACING  MEDICAL  PROBLEMS  UNKNOWN  ON  EARTH,  MAKE  POSSIBLE  MAN'S 
EXPLORATION  OF  THE  HOSTILE  HEAVENS 
The  National  Geographic  Magaz ine  108(2);  241-278,  August  1955 

ABSTRACT:  The  author  reports  on  his  visits  to  several  military  and  civilian 

institutions  that  work  on  research  into  the  human  factors  of  flight.  He  describes 
the  effects  of  the  centrifuge  at  Johnsville,  Pennsylvania.  Escape  from  aircraft 
ditched  in  water  is  a  subject  under  investigation  at  Pensacola,  Florida.  The 
author  discusses  a  weightless  ride  during  his  visit  at  Edward's  Air  Force  Base, 
California.  Heat  resistant  and  pressure  suits  for  pilots  are  under  development 
at  Wright-Patterson  Air  Force  Base,  Ohio,  and  at  Randolph  Air  Force  Base,  Texas. 
Hyperventilation  is  another  field  of  research  at  Randolph  Air  Force  Base.  Extreme 
acceleration  and  deceleration  forces  are  the  subject  of  a  conversation  between 
the  author  and  Col.  John  P.  Stapp.  Pilot  ejection  and  the  effects  of  fatigue  are 
being  studied  at  Wright-Patterson  Air  Force  Base.  The  article  is  very  detailed 
about  the  research  in  c^ll  of  the  fields.  (CARI) 
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Flaherty,  B.  E.,  D.  E.  Fllnn,  G.  T.  Hauty,  &  G.  R.  Stelnkamp  1960  PSYCHIATRY 
AND  SPACE  FLIGHT.  (USAF,  School  of  Aviation  Medicine,  Aerospace  Med.  Ctr., 
Brooks  AFB,  Texas)  Research  Rept .  60-80,  Sept.  1960  ;  ASTIA  AD-245  416 

ABSTRACT:  The  stresses  of  altitude,  acceleration  and  dynamic  weightlessness, 
temperature,  radiation  and  meteorites,  day-night  cycle,  and  emotional  factors 
are  discussed  as  they  relate  to  the  man-machine  system  and  space  flight.  The 
reactions  of  four  subjects  to  thirty-six  hours  of  confinement  in  the  School  of 
Aviation  Medicine  Space  Cabin  Si^lator  are  described.  Two  of  the  subjects  suc¬ 
cessfully  completed  the  flight  despite  having  experienced  perceptual  aberrations. 
The  psychiatric  evaluation  of  the  two  subjects  are  presented.  The  effects  of 
isolation  and  sensory  deprivation  are  discussed  as  they  relate  to  the 
experiments. 
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Flecker,  J.F.  1958  MAN  IN  SPACE 
Air  Force,  v.  41,  no.  3,  March  1958,  pp.  109-117,  120-123 

ABSTRACT;  The  series  of  psychological  tests  underwent  by  volunteer  airman 
Donald  G.  Farrell  in  a  U.S.  Air  Force  space  cabin  mock-up  ,  and  the  multi-g 
acceleration  experiment  carried  out  by  Colonel  John  Stapp  are  the  subjects 
reviewed  by  this  author.  The  results  of  experiments  indicate  that  proper  training 
about  weightlessness  could  enhance  human  performance  during  zero  gravity.  There 
is  a  discussion  of ' the  use  of  "highchairs"  for  seats,  squeeze  tubes  for  feeding, 
suction-cup  shoes  for  walking,  and  a  closed  biological  cycle  system  to  meet 
oxygen  requirements.  Problem^  not  yet  solved  include  the  h'.zards  of  cosmic 
radiation  and  meteorites  and  the  psychological  problem  of  the  "feeling  of 
detachment"  on  a  space  traveler.  When  the  North  American  X-15  is  launched  in 
1959,  the  pilots  will  be  required  to  make  quick  decisions  under  zero  gravity 
conditions.  They  will  also  be  exposed  to  speeds  of  Mach  5  to  Mach  7.  Therefore, 
the  flight  should  help  solve  various  questions  about  space  flight.  The  author 
states  his  ideas  concerning  space  stations  and  trips  to  planets. 
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Flexman,  R.E.,  L.M.  Seale,  &  C.  Henderson  1963  DEVELOPMENT  AND  TEST  OF  THE 
BELL  ZERO-G  BELT.  (Aerospace  Medical  Division,  6570th  Aerospace  Medical 
Research  Laboratories,  Wright-Patterson  AFB,  Ohio)  Rept.  No.  AMRL-TDR-63-23 
March  1963. 

ABSTRACT:  The  assumption  is  made  that  a  requirement  exists  for  the  development 
of  a  self -maneuvering  system  for  orbital  workers.  Such  a  system  will  consist  of 
a  life  support  subsystem,  maintenance  equipment  (tools),  and  a  propulsion  and 
control  subsysrenr:  Thts^eport^^i^^sses^lie^ehel^r  pT^blera ^Feas  andT V^^ifi^ 
cally  reports  on  the  research,  development,  and  testing  of  the  Bell  Zero-G  Belt, 
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a  research  propulsion  and  control  system  for  maneuvering  a  man  in  weightless 
environment.  The  flight  tests  of  the  belt  took  place  on  a  large  airbearing  plat¬ 
form  and  in  a  C-131  cargo-type  aircraft  during  zero-g  trajectories.  The  equations 
of  motion  derived  during  the  Bell  Aerosystems  Company  sponsored  development  of  the 
Small  Rocket  Lift  Device  (Rocket  Belt)  are  also  presented  on  the  adequacy  of  the 
research  model  of  a  propulsion  system  and  recomnendat ions  are  made  for  additional 
research  and  development. 
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Flickingcr,  D.  1959  RESULTS  OF  ANIMAL  INVESTIGATIONS  IN  SPACE  VEHICLES  TO 
DATE.  ,(30th  Annual  Meeting  Aeromed.  Assoc.,  Los  Angeles,  Calif.,  April 
27-29,  1959) 

ABSTRACT:  The  material  analyzed  for  this  suimnary  was  contained  in  relatively 
few  reports  (literature  dated  1949  through  1959),  since  the  criteria  set  forth 
required  that  only  those  experiments  be  included  which  utilized  rocket-engine 
''bh^ust  to  propel  the  biopack  into  space  equivalent  atmospheres.  This  stipulation 
was  made  in  order  to  provide  pertinent  data  on  not  only  the  biological  effects 
of  the  space  environment  itself  but  also  those  induced  by  the  dynamic  vehicular 
forces  contained  in  the  total  flight.  Three  Russians (Galkin,  et  al.,  Bugrov, 
et  al.,  and  Chernov  and  Yakovlev)  and  three  American  (The  Henry  Group,  Van  der 
Wal  and  Young,  and  Army  Navy  Bioflight  Project  No.  1)  reports  of  working  groups 
are  summarized,  t^ith  major  highlights  abstracted  in  order  of  their  date  of 
publication. 
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Flickinger,  D.  1959  ZERO  GRAVITY  EFFECTS  LARGELY  UNKNOWN 
Aviation  Week,  v.  70,  no.  1,  Jan.  1959,  pp.  35-39 

ABSTRACT:  Existiiij,  data  on  the  ability  of  man  to  function  usefully  in  the 
weightless  state,  and  other  t>io-medical  aspects  of  space  flight  are  reviewed  in 
this  article.  The  physiological  effects  of  weightlessness  which  are  discussed 
include  motion  sickness,  gastrointestinal  prbblems,  and  skeletal  mu-'cle  activity 
problems.  The  types  of  equipment  nodded  for  weightlessness  include  all  m  nner 
of  devices  for  simulators  and  trainers  plus  those  for  food  storage  and  dispensing. 
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Flickingcr,  D.  D.  1961  THE  STATUS  OF  MAN'S  ADVANCE  ON  THE  VERTICAL 
FRONTIER.  Lectures  in  Aerospace  Medicine  16-20  January  19fcl. 
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Prtdlcnder,  G.O.  1959  A  SYSTEM  FOR  DETERMINING  THE  PARAMETERS  OF  THE 
MOTION  OF  A  BODY  IN  SPACE. 

Trans,  of  Akademiy  Nauk  SSSR.  Otdelenlye  Teknicheskikh  Nauk. 

Izvestlva:  Energetika  1  Avtomattka.  (6):108-117,  1959 
(Joir4t  Publications  Research  Service,  Washington,  D.C.) 

JPRS  3323,  27  May  1960. 

ABSTRACT:  By  using  double  Integration  of  the  error  in  the  reading  of  the  system, 
which  is  converted  to  the  position  of  the  optical  system,  the  difficulty  of 
weightlessness  in  the  application  of  gyrosystems  during  movement  in  interplane¬ 
tary  space  is  bypassed.  The  method  described  allows  the  period  of  a  system  to 
be  obtained  which  is  less  than  the  period  of  stability.  It  introduces  into  the 
system  damping  effects  which  prevent  the  system's  being  disturbed  by  the  veloci¬ 
ties  which  occur  in  geosystems. 


Fukuda,  K.,  T.  Toklda,  S.  Aoki,  A  T.  Takeuchi  1959  JURYOKU  NO  HENKA  GA  KINKIN- 
CHO  NI  OYOBOSU  ElKYO  (THE  EFFECTS  OF  VARIATIONS  IN  GRAVITY  ON  THE  MUSCLE 
TONE)  Nihon  Koku  Igaku  Shlnri-Gakkat  Kiroku  (Tokyo)  (Proceedings  of  the 
Japanese  Society  of  Aviation  Medicine  and  Psychology)  No.  7,  p.  3,  May, 1959 


ABSTRACT:  The  effects  of  gravitational  changes  on  the  tonic  labyrinthine  reflex 
in  animals  were  studied.  Animals  subjected  to  deceleration,  free  fall,  and  motion 
along  a  Keplerian  trajectory  were  observed.  The  effects  of  an  increase  in  the 
gravitational  forces  were  studied  employing  linear  and  rotational  acceleration. 

The  results  show  that  labyrinthine  control  neck  muscle  tonus  is  affected  by 
changes  in  gravitational  forces,  and  that  the  rotation  and  flexion  reflex  of  the 
neck  subsequent  to  unilateral  labyrinthectomy  is  abolished  under  conditions  of 
weightlessness  (during  free  fall,  Keplerian  trajectory)  to  the  point  of  being 
difficult  to  observe. 
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Gagarin,  Vu .  1961  MATERIAL  ON  FIRST  COSMONAUT’S  FLIGHT 

FBIS  USSR  &  East  Europe,  Nr.  72,  April  14,  1961 


ABSTRACT:  The  world's  first  cosmonaut,  Ma j .  Yuriy  Gagarin,  in  an  interview  with 
TASS  told  about  himself  and  his  flight  into  outer  space  on  12  April  1961.  The 
Soviet  cosmonaut  said  that  when  weightlessness  set  in,  he  felt  excellent.  It 
became  easier  to  do  everything.  Wliile  in  the  state  6f  weightlessness,  I  ate  and 
drank  and  everything  occurred  just,  as  it  does  here  on  Earth .  I  even  worked  in 
that  condit ion--wrote ,  jotting  down  my  observations--Gagarin  says.  I  was  con¬ 
vinced,  Gagarin  stressed,  that  weightlessness  does  not  at  all  affect  man's  fitness 
for  work.  The  transition  from  weightlessness  to  gravitation,  to  the  appearance 
of  the  force  of  gravity.  Is  smooth.  (CAR!) 
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Gagarin,  Y,  V.  V.  Parin,  &  H.  Mielke  1962  GAGARIN,  PARIN  SPEAK  ON  GDR 
TELEVISION.  FBIS  USSR  &  East  Europe,  Nr.  73,  April  13,  1962 


ABSTRACT:  Gagarin  briefly  discusses  the  problems  o.f  cosmic  rays,  nutrition  during 
flight.  He  expresses  his  hope  for  the  cooperation  of  all  scientists  in  the 
research  on  space  flights.  Professor  Parin  discusses  three  main  problems  of 
space  flights:  length  of  time  of  space  flights  is  becoming  longer  and  thus 
requires  a  very  complex  closed  ecological  system;  the  danger  of  radiation;  and 
the  extended  effect  of  weightlessness  on  man.  (CARI) 
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Galkin,  A.M. ,  A.R,  Kotova,  A.V.  Petrov,  et  al.  1958  ISSLEDOVANIIA  ZHIZNEDEIATEL ’ 
NOSTI  ZHIVOTNYKH  PRI  POLETAKll  V  GERMETICHESKIKH  KABINAKH  RAKET  DO  VYSTOY 
212  KM  (STUDIES  ON  VITAL  FUNCTIONS  OF  ANIMALS  DURING  FLIGHTS  IN  HERMETIC 
CABINS  OF  ROCKETS  UP  TO  212  KM) 

In:  Preliminary  Rcsul ts  of  Scientific  Researches  on  the  First  Soviet  Ai tifictal 

Earth  Satel 1 ites  and  Rockets ,  Articles  Xlth,  Section  of  IGY  Program 
(Rockets  and  Satellites)  No.  1  (Moscow,  Academy  of  Sciences,  1958) 

Pp.  112-129.  JPRS  DC-288:  5-28 

ABSTRACT:  Medico-biological  investigations  during  rocket  flights  into  the  atmos¬ 
phere  have  been  conducted  systematically  in  the  Soviet  Union  since  19A9,  for  the 
purpose  of  studying  shifts  in  certain  physiological  functions,  behavior  of  the 
animals  during  flights,  and  any  bodily  changes  as  a  result  of  the  flights.  In 
1957,  lA  dogs  (only  5  dogs  arc  listed,  although  some  were  flown  2  or  3  times)  were 
flown  in  pairs  (1  anacthetized ,  the  other  normal)  in  hermetically  sealed  biopacks 
on  7  distinct  flights  to  altitudes  of  62  to  130  miles,  Pre-  and  post-flight  exam¬ 
inations  included  blood,  chest  X-ray,  EKG,  blood  pressure,  respiration  and  pulse, 
urinalysis,  temperature,  and  body  weight.  Blood  pressum^  pulse,  arfi  respiration 
were  registered  during  3-hr.  training  periods  in  the  cabin  and  during  centrifuge 
training.  A  telemctric  control  system  registered  the  compartment  shell  tempera¬ 
ture,  thermoinsulating  lining,  and  barometric  pressure  inside  the  cabin.  Physio¬ 
logical  functions  were  measured  by  means  of  pickoffs,  ampl ifying' units ,  automatic 
pressure  devices,  electric  clocks,  and  automatic  optical  recording  devices. 

.'■lotion  pictures  were  taken  at  intervals  during  flight.  The  state  of  the  physiolo¬ 
gical  functions  was  not  successfully  registered  during  all. parts  of  the  flight 
projectory,  inasmuch  as  abrupt  changes  in.  the  direction  of  action  C-stresses 
interfered  with  instrument  operation  and  caused  sharp  animal  movements  which  were 
reflected  in  the  quality  of  the  recordings.  Some  data  are  illustrated,  although 
data  are  cited  for  determining  the  extent  of  experimental  successes.  Conclusions 
were  as  follows:  (1)  The  vitally  necessary  conditions  were  guaranteed  by  the 
hermetically  sealed  cabin.  (2)  Acute  disorder  in  the  physiological  functions  did 
not  occur,  and  no  postflight  changes  in  behavior  were  observed.  (3)  The  pulse 
and  respiration  rates  and  the  blood  pressure  of  the  conscious  animals  increased 
during  the  active  part  of  the  flights.  During  the  period  of  dynamic  weightless¬ 
ness  the  registered  physiological  parameters  were  maintained  at  a  high  level  for 
Che  first  two  to  three  minutes,  with  a  tendency  to  decrease.  The  physiological 
indices  returned  to  their  original  level  within  A  to  5  mins,  after  dynamic 
weightlessness  had  begun.  In  the  anaesthetized  animals,  the  pulse  rate, 
respiration,  and  blood  pressure  did  not  differ  from  their  original  values 
during  the  period  of  weightlessness.  (A)  The  recovery  system  guarantees  safe 
landing,  although  additional  work  is  necessary  to  insure  stabilization  and  more 
favorable  deceleration  conditions  during  tho  nose  sections'  fall  from  altitudes 
of  200  km  and  higher. 
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C*lkin  et  al.  1959  MEDICO- BIOLOGICAL  RESEARCH  IN  ROCKETS:  RESEARCH 

ON  THE  LIFE  ACTIVITY  OF  ANIMALS  DURING  FLIGHTS  DI  HERMETICALLY  SEALED 
CABINS  OF  ROCKETS  UP  TO  A  HEIGHT  OF  212  KM:  RESEARCH  ON  THE  LIFE-; 
ACTIVITY  OF  ANIMALS  DURING  FLIGHTS  IN  THE  HERMETICALLY  SEALED  CABINS 
OF  ROCKETS  UP  TO  AN  ALTITUDE  OF  110  KM.  Trans,  of  mono.  PreUniinary 
Results  of  Research  by  Means  of  the  First  Soviet  Artificial  Earth 
Satellites  and  Rockets  (Moscow)  p.  109-149.  LC  or  SLA  59-22466 
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Gantz,  K.  F.,  ed.  1959  MAN  IN  SPACE:  THE  UNITED  STATES  AIR  FORCE  PROGRAM 
FOR  DEVELOriN’G  TuZ  S?ACECIl.*.5T  CPEW  (New  York:,  Duell,  Sloan,  and 
Pearce,  1959) 

ABSTRACT:  Contents  include:  "The  Threshold  of  Space";  "From  Aviation  Medicirrev^^^^ 
to  Space  Medicine";  "Basic  Factors  in  Manned  Space  Operations";  "Biomedical 
Aspects  of  Space  Flight";  "Biodynamics  of  Space  Flight";  "The  Engineered 
Environment  of  the  Space  Vehicle";  "Human  Performance  in  Space";  "Weight¬ 
lessness";  "Observations  in  High-Altitude,  Sealed-Cabin  Balloon  Flight"; 
"Experimental  Studies  on  the  Conditioning  of  Man  for  Space  Crews";  "Escape 
and  Survival  During  Space  Operations";  ’*Time  Dilation  and  the  Astronaut"; 

"The  Spiral  Toward  Space":  "Human  Factors  Support  of  the  X-15  Program"; 

"The  U.  S.  Air  Force  Human  Factors  Program";  "Blueprint  for  Space";  and 
"The  Military  Impact  of  Manned  Space  Operations." 
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Garbell,  M.A.  1960  SOVIET  RESEARCH  ON  GRAVITATION:  AN  ANALYSIS  OF 

PUBLISHED  LITERATURE.  (Science  and  Technology  Section,  Air  Information 
Division,  Library  of  Congress,  Washington,  D.C.)  Rept.  No.  AID  60-61, 
Oct.  1960.  ASTIA  AD  246  700. 


ABSTRACT:  A  survey  is  given  of  Soviet  research  in  the  field  of  gravitation 
with  a  comparison  of  Soviet  and  Western  research.  The  appendix  contains  a 
translation  of  K.P.  Stanyukovich’s  "The  Problem  of  the  Physical  Nature  of 
Gravity."  A  correlation  is  included  of  Stanyukovich ' s  public  statements  on 
weightlessness  with  views  expressed  by  other  Soviet  scientists. 
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Gartmann,  H.  1957  MAN  UNLIMITED.  (New  York:  Pantheon,  1957) 

ABSTRACT:  Provides  information  for  the  layman  on  some  of  the  psychophysio- 
logical  stresses  man  niay  expect  in  space  flight. 


Gaspa,  P.  1953  PROBLEMES  PHYSIOLOGIQUES  POSES  PAR  L' ASTRONAUTIQUE 

(PHYSIOLOGICAL  PROBLEMS  POSED  BY  SPACE  FLIGHT)  Rev,  path,  gen,  comp. 
53:1485-1503 
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Gatland,  K.  W.  1952  DESIGN  FOR  ZERO  G:  A  MAN  CARRYING  ROCKET  FOR  PHYSIOLOGI¬ 
CAL  RESEARCH  IN  NEAR  SPACE.  Flight  (London)  61:774-775,  779,  June  27,  1952 

ABSTRACT;  The  plans  for  a  man-carrying  rocket  presented  by  R.  A.  Smith  and  H.  E. 
Ross  of  Great  Britain  in  1946  are  discussed.  The  rocket,  which  would  be  propelled 
by  compressed  air  and  alcohol,  would  have  no  tail  fins.  Its  initial  thrust  would 
be  60,000  lb.,  its  initial  acceleration  9.8  ft/sec^  (after  110  seconds,  the 
effective  accelerat  ion  would  bo  2  g) .  An  automatic  device  would  keep  the  rocket 
under  control  in  case  the  pilot  would  black  out.  The  essential  feature  of  the 
missile  would  be  its  detachable  cabin  unit,  jettisoned  by  an  automatic  compressed- 
air  device  shortly  before  peak  altitude  would  be  reached.  The  cabin  would 
descend  by  parachute.  While  outside  the  effect  of  the  gravitational  pull  of  the 
earth,  various  degrees  of  'weight  '  of  the  pilot  may  be  attained  by  an  axial  spin 
imparted  on  the  cabin  by  small  peroxide-permanganate  motors  firing  tangentially 
at  right  angles  to  its  main  axis.  The  range  of  the  rocket  has  been  calculated  to 
be  200  miles,  but  180-190  miles  is  considered  the  limit  of  safety. 
(Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine  Bibliography) 
(Technisch  Documentat ie  en  Informat ie  Centrum  voor  de  Krijgsmacht,  den  Haag, 
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Gatland,  K.W.  1954  PROGRESS  TOWARDS  ASTRONAUTICS. 

Journal  of  the  British  Interplanetary  Society.  13(3) : 142-166 ,  May  1954 


ABSTRACT:  Review  of  achievements  and  opinions  recorded  in  1949  and  progress 
made  by  1954;  aerodynamic  research  techniques  developed  in  United  States; 
specific  research  aircraft  described;  design  of  pressure  suits;  human 
centrifuge;  research  in  high  atmosphere;  guided  missiles. 
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Gatland,  K.W.  1956  EXPERIMENTS  IN  SPACE 

Roy .  Air  Force  Flying  Rev.  12(3):24-26,  Nov.  1956 


ABSTRACT:  The  problems  of  "weightlessness"  (zero  gravity)  and  cosmic  radiation 
which  pilots  of  rocket  aircraft  will  meet  in  flights  outside  the  atmosphere; 
some  details  of  American  experiments  with  zero  gravity;  and  description  of 
artificial  satellites  to  be  launched  in  U.S.  during  the  forthcoming  International 
Geophysical  Year  (1957*58)  which  will  gather  data  to  help  throw  light  on  the 
problems  connected  with  space  flight.  Diagram  showing  launching  path  of  the 
satellites  to  be  launched  in  1957,  and  results  of  previous  launchings. 
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Gatland,  K.  1959  MAN  INTO  SPACE. 

Royal  Air  Force  Flying  Rev..  14(9): 23-25 


ABSTRACT;  Reviews  United  States  and  Russian  achievements  in  space  flight  in 
putting  animals  into  space  (monkeys  and  mice  in  Aerobee  rockets  in  1952; 
white  mice  in  Thor -Able  rocket^  Gordo,  the  squirre I -monkey ,  in  a  Jupiter 
nose-cone  in  1958;  and  the  dog,  Laika,  in  Sputnik  II  in  1957).  Reviews 
specifications  for  the  payload  of  the  projected  Mercury  capsule. 


Gauer,  0.  H.  and  H.  Haber  1950  MAN  UNDER  GRAVITY-FREE  CONDITIONS.  (In  Dept, 
of  the  Air  Force,  German  Aviat ion  Medicine .  World  War  II.  Vol .  I.) 

(Wash.,  D.  C.:  U.  S.  Govt.  Printing  Office,  1950)  Pp.  641-644. 
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Gauer,  0.  H., 
MEDICINE 


&  G.  D.  Zuldema,  eds . 
(Boston:  Little,  Brown 


1961 
.  & 


GRAVITATIONAL  STRESS 
Co.,  1961) 


[IN  AEROSPACE 


CONTENTS : 

Gauer,  0.  H.,  Tlie  Physiology  of  Acceleration, 

Gauer,  0.  H.,  Historical  Aspects  of  Gravitational  Stress, 

Gauer,  0.  H.,  Definitions:  Magnitude,  Direction,  and  Time  Course  of 
Accelerative  Forces, 

Gauer,  0.  H.,  The  Hydrostatic  Pressure, 

Lawton,  R.  W.,  Arterial  Blood  Pressure  Responses  to  Positive  Acceleration 
in  Animals , 
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Gauer,  0.  H.,  Blood  Volume  and  Gravitational  Stress, 

Gauer,  0.  H.,  The  Circulation  in  Man  Under  Gravitational  Stress  and  in  the 
Giraffe 

Gauer,  0.  H.,  &  E.  W.  Salzman,  Reflex  Responses  of  the  Circulation, 

Sicker,  H.  0.,  Effect  of  Acceleration  on  the  Heart, 

Gauer,  0.  H.,  &  S .  Bondurant ,  Effect  of  Acceleration  on  Respiration, 

White,  W.  J.,  Visual  Performance  Under  Gravitat ional  Stress, 

Brown,  J.  L.,  The  Physiology  of  Acceleration-Performance, 

Gauer,  0.  H.,  &  G.  D.  Zuidema,  The  Physiology  of  Positive  Acceleration, 
Gauer,  O.'H.,  The  Physiology  of  Negative  Acceleration, 

Edelbcrg,  R.  ,  The  physiology  of  Co^’hined  Accelerations, 

Bondurant,  S.,  Transverse  G:  Prolonged  Forward,  Backward,  and  Lateral 
Acceleration, 

Hessberg,  R.  R.,  Escape  from  High  Performance  Aircraft, 

Stapp,  J.  P.,  Human  Tolerance  to  Severe,  Abrupt  Acceleration, 

Simons,  D.  C.,  Sub-Gravity  and  Weightlessness, 

Zuidema,  G.  D.,  Some  Physiological  Considerations  of  Space  Flight, 
Leverett,  S.  D. ,  R.  U.  Whitney,  &  G.  D,  Zuidema,  Clinical  Evaluation  of 
Low  G  Tolerance, 

Gauer,  0.  H.,  The  Hydrostatic  Indifference  Level, 

Lawton,  R.  W.,  The  Hydrostatic  Pressure  in  the  Arterial  Tree, 

Leverett,  S.  D.,  G.  D.  Zuidema,  Standardization  of  Human  Centrifuge 
Techniques, 
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Gaume, .James  G,  1962  PHYSIO -PATHOLOGIC  IMPLICATIONS  OF  CHRONIC 
WEIGHTLESSNESS  (Martin,  Denver,  Colorado)  March  1962. 

The  effects  of  chronic  weightlessness  on  the  human  body  are  the 
most  difficult  to  evaluate  of  all  the  medical  problems  which  man  will 
encounter  in  space  flight.  Much  research  has  been  conducted  on  the 
effects  of  weightlessness,  but  all  experiments  to  date  have  to  do 
with  acute  effects,  and  it  is  not  safe  to  extrapolate  to  chronic 
effects. 
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Gaume,  J.G.  1962  THE  BIOLOGICAL  EFFECTS  A.ND  IMPLICATIONS  OF  WEIGHTLESSNESS 
(Martin  Company,  Denver  Division)  April  1962 

ABSTRACT;  This  research  report  explores  the  effects  and  implications  of  weightless*- 

ness  on  the  human  body  for  extended  periods  .  It  ei  tes^ast  research  on  weigh  t - 

lessness  and  compares  bed  rest  and  water  suspension  with  actual  weightlessness  in 
outer  space.  The  document  suggests  carefully  planned  muscle  exercises  as  a 
possible  moans  of  preventing  ill  effects  caused  to  the  body  by  long  periods  of 
weightlessness. 


\ 


.  2,248  , 


15*5 

Gaume,  J.G.  &  W.  Kuehneggcr  1962  EFFECTS  OF  CHRONIC  LUNAR  GRAVITY  ON 
PHYSIOLOGY 

(Paper,  American  Rocket  Society  Lunar  Missions  Meeting,  July  17-19,  1962, 
Cleveland,  Ohio)  ARS  Paper  No.  2469-62 

ABSTRACT:  Prolonged  exposure  of  man  to  lunar  gravity  causes  many  physiological 
problems.  This  is  a  re 'iew  of  those  problems  and  a  proposal  for  determining  the 
physical  exercises  in  weightlessness.  Suggestions  are  made  for  methods  to 
Approximate  chronic  weightlessness.  One  method  is  water  suspension  of  the  body 
for  periods  of  more  than  one  week.  Another  method  is  prolonged  bed  rest.  During 
both  of  these  conditions,  physiological  changes  occur.  For  example,  bones  de- 
minerlize  and  both  minerals  and  nitrogen  are  removed  from  the  tissues  and  excreted 
through  the  kidneys.  Therefore,  it  is  important  for  a  man  in  space  to  get 
exercise  to  maintain  proper  function  and  structural  integrity  of  the  subsystems 
of  the  body.  The  exercise  must  supplement  the  work/energy  expenditure  under  the 
lunar  activities  and  levels  so  that  the  s«im  of  both  will  equal  the  work/energy 
expenditure  on  earth.  The  exercises  must  make  up  the  daily  energy  balance  per 
link  and  joint 


Gazenko,  O.G.  &  V.B.  Malkin  1960  BIOLOGIYA  KOSMICHESKIKH  POLETOV  (BIOLOGY  OF 
COSMIC  FLIGHTS) 

Nauka  i  zhian'  11;  17-22  (and  p.  2  of  centerfolds),  1958 

See  also;  Aerospace  Technical  Intelligence  Center,  Wright-Pa tterson  AFB, 
Ohio  Trans.  No.  F-TS-9899,  Oct.  1960  ASTIA  AD  257  712 
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Gazenko,  O.G.  &  V.B.  Malkin  1960  BIOLOGY  OF  COSMIC  FLIGHTS  (BIOLOGIYA 
KOSMICHESKIKH  POLETOV) 

Aerospace  Technical  Intelligence  Center,  Wr ight-Patterson  AFB,  Ohio) 

Trans.  No.  F-TS-9899,  Oct.  1960  ASTIA  AD  257  712 

See  also:  Nauka  i  zhi.in*  11:  17-22  (and  p.  2  of  centerfolds),  1958 

ABSTRACT:  Tests  with  animals  carried  in  rockets  up  to  110  km  showed  normal 
reactions,  insofar  as  they  withstood  acceleration  and  retardation  satisfactor¬ 
ily,  and  blood  pressure,  pulse,  and  breathing  increased  only  slightly.  At  heights 
up  to  212  km,  especially  unfav.''rab  1  e  effects  were  noticed  at  re-entry  of  the 
rockets  into  the  atmospliere ,  However,  the  problem  of  re-entry  at  450  km  has 
been  solved.  Soviet  researchers  are  especially  concerned  with  the  problem  of 
re-entry  aafi  passengers-rrom  space  ships.  Great  difficulties  have  yet  to  be 


.  2,249  . 


overcome  in  solving  re-entry  at  supersonic  velocities.  The  effects  of  acceler¬ 
ation  are  being  thoroughly  studied,  whereby  it  was  found  that  acceleration  of 
10  G  may  be  endured  for  several  minutes.  However,  acceleration  should  be 
considerably  lower  than  this  to  maintain  operating  ability.  The  authors  describe 
the  different  operation  of  re-entry  from  a  cosmic  flight;  catapulting  of  pressure 
cabin  from  the  space  ship,  slowing  down  of  descent  by  means  of  reactive  drives 

and  parachute,  and  finally  landing  of  the  cabin  with  a  parachute 
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Gazcnko,  0.  G.,  &  V.  I-  Yazdovskiy  1961  SOME  RESULTS  OF  PlfYSIOLOGICAL  REACTIONS 
TO  SPACE  FLIGHT  CONDITIOl.'S  .  (Paper,  Xllth  International  Ast  ronaut  ica  1  Con¬ 
gress  in  Washington,  D..  C:,  Oct.  4,  1961) 

ABSTRACT:  In  this  discussion  of  the  problems  of  overload  and  weightlessness,  it 
is  noted  that  a  direct  dependence  of  blood  oxygenation  on  the  rate  of  the  blood 
stream  tcstifiis  to  the  active  p.irt  ic  ip.it  ion  of  hemodynamics  of  pulmonary  circu¬ 
lation  in  the' o.xygenat  ion  of  the  blood  in  the  lungs.  Thus,  active  rearrangement 
of  pulmonary  circulation  can  within  certain  limits  insure  the  preservation  of  the 
necessary  blood  oxj'gen.i  r  ion  level.  However,  in  view  of  the  apparent  inequality 
of  the  volumes  of  blood  i  ected  by  the  right  and  left  ventricles,  and  taking  into 
account  the  progressive  storage  of  blood  in  the  lungs,  it  is  difficult  to  imagine 
the  possibility  of  enduring  increased  gravitation  for  a'  lengthy  period  of  time. 

In  the  study  of  the  mechanisms  of  the  action  of  overloads  on  the  central  nervous 
systi  1,  tests  with  aminazinc  as  a  mean'  of  blocking  the  impulsation  at  the  level 
of  the  reticular  forrii.it  ion  of  the  middle  brain  offer  promise.  The  differences  in 
the  frequency  of  pulse  and  breathing  registered  by  Gagarin  and  Titov  in  centrifu¬ 
gal  tests  and  during  actu.il  flight  are  attributed  to  emotional  stress.  With  regar<^ 
to  weightlessness,  the  definite  instability  which  has  been  indicated  in  the  central 
apparatus  which  controls  vegetative  functions  probably  results  from  a  change  in 
the  afferent  impulses.  Titov  noted  unpleasant  sensations  of  vestibular  character 
during  the  entire  period  of  weightlessness.  These  require  a  careful  analysis. 
(CAR!) 
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Gazenko,  O.G.,  N.N.  Zhukov- Verezhnikov,  &  V.  Ya  Kop'yev  1962  TRANSLATIONS 
FROM  NAUKA  I  2HIZN'  (MOSCOW)  (SCIENCE  AND  LIFE),  No.  9,  SEPTEMBER  1962. 


CONTENT’S:  , 

"Five  Days  Which  Shook  The  World"  O.G.  Gazenko,  Pp.  1-12. 

"Biology  and  Flights  To  Outer  Space"  N.N.  Zhukov-Verezhnikov  &  V.Ya  Kop'yev 
(Acad.  Med.  Sci.  USSR)  Pp .  13-22 
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Gazenko,  O.G.  1962  FIVE  DAYS  WHICH  ELECTRIFIED  THE  WORLD 

(Translaclon  Services  Branch,  Foreign  Technology  Div.,  Wr ight-PatterVon^AFB,  Ohio) 
FTD-TT-62-1518/1+2  10  Dec.  1962.  ASTIA  AD  294  530 

Original  Source:  Nauka  i  Zhizn*.  Nr.  9:  2-10.  1962. 


ABSTRACT:  The  space  flight  of  A.  Nikolayeu  and  P.  Popovich  made  possible  the 
study  of  such  principally  important  problems,  as  mans  ability  to  work  under 
coneitions  of  long  lasting  weightlessness,  cooperation  between  cosmonauts,  their 
conununication  with  ground  observation  points  and  controlling  the  flight.  The 
problems  confronting  the  cosmonauts  have  been  based  on  all  this.  They  were 
required  not  only  to  live  for  several  days  under  conditions  of  weightlessness, 
but  also  to  be  actively  engaged  in  working  operations  under  the  new  conditions 
and  also  to  carry  out  a  program  of  experimental,  in  particular  medical-biological, 
investigations.  This  article  describes  the  extent  of  the  program  and  the  type 
of  functions  carried  out  in  the  cabin  of  the  ship 
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Gazenko,.  0.  1962  SPACE  BIOLOGY 

Joint, Publications  Research  Service,  Washington,  D.C,  JPRS-16677 
Transl.  from  Nedelya  (Moscow),  Aug.  5-11,  1962,  p.  6-7 

ABSTRACT.  This  article  discusses  the  role  of  biology  in  the  space  sciences  in 
terms  of  the  effects  of  the  space  environment  on  living  organisms,  and  of  the 
methods  for  selecting  and  training  the  artronaut.  The  space  environment  problems 
covered  are  weightlessness,  overloading,  radiation,  and  psychological  stresses. 

The  importance  of  considering  these  psychological  factors  when  selecting  astronauts 
is  considered,  and  methods  of  training  under  isolated  conditions  are  described. 
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Gazenko,  O.G.  1962  SOME  PROBLEMS  OF  SPACE  BIOLOGY 

Akademiya  nauk  SSSR.  Vestnik  (Moskva)  32(1):  30-34,  Jan.  1962 

ABSTRACT:  The  General  Assembly  of  the  Otdeleniye  biologicheskikh  nauk  Akademii 
nauk  SSSR  (Department  of  Biological  Sciences  of  the  Academy  of  Sciences  USSR) 
met  in  Moscow  in  1961  to  discuss  problems  of  space  biology.  Over  30  reports 
were  made  and  three  films  shown.  N.M.  Sisakyan,  V.V.  Parin,  V.N.  Chernigovskiy, 
and  V.I.  Yazdovskiy  reported  on  "Problems  of  space  Biology  and  physiology." 

In  the  report  "Some  General  Results  of  Medical  and  Biological  Experiments  on 
Cosmic  Earth  Satellites",  O.G.  Gazenko,  A.M.  Genin,  and  V.I.  Yazdovskiy  discussed 
the  main  results  of  the  biological  experiments.  The  following  three  main  problems 
exist  at  present  in  space  biology:  (1)  clarification  of  effect  of  extremum  factor^ 
of  space  on  living  terrestrial  organisms;  (2)  elaboration  of  the  biological 
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fundamentals  of  safeguarding  space  flight;  and  life  on  other  planets;  (3) 
investigation  of  the  conditions  and  forms  of  life  beyond  the  earth.  The  factors 
of  space  flight  affecting  living  organism  may  be  divided  into  three  groups: 

(1)  overstrain,  vibrations,  engine  noise,  weightlessness;  (2)  ultraviolet, 
infrared,  and  visible  ranges  of  radiation,  ionizing  radiation,  concentration  of 
gas  and  solid  matter,  temperature  conditions,  etc.;  (3)  insulation,  restricted 
space,  peculiarities  of  the  microclimate.,  rhythm  of  life,  nutrition,  etc. 

The  cosmonauts  Yu.  A.  Gagarin  and  G.S.  Titov  are  mentioned.  Under  the  effect 
of  weightlessness,  the  two  Soviet  cosmonauts  felt  a  change  of  heart  beat, 
dizziness,  and  sickness.  The  effect  of  overstrain  and  protective  measures  are 
•■erious  problems.  Perfection  of  biotelemetry  is  of  great  importance  for  the 
development  ,of  space  biology.  Lately,  methods  have  been  elaborated,  permitting 
to  study  the  coordination  of  arbitrary  movements  of  man  and  the  blood  supply  to 
the  brain.  (CARI) 
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Gebhart,  B.  1962  RANDOM  CONVECTION  UNDER  CONDITIONS  OF  WEIGHTLESSNESS 
AI.\A  Journal  1(2)  :  380-384  ,  Feb  1963 

ABSTRvXCT:  The  nature  of  the  transport  process  between  a  fluid  and  its  enclosing 

surface  is  considered  in  the  presence  of  random  disturbances  and,  in  particular, 
for  conditions  likely  to  prevail  in  space  devices.  The  argument  is  developed 
that  disturbances  normally  present  in  the  motion  of  such  devices  may  result 
in  relatively  effective  transport  mechnaisms.  On  the  basis  of  assumptions  regard 
ing  the  nuature  of  the  disturbances  and  their  mode  of  occurrence,  a  number  of 
circumstances  are  analyzed.  The  resulting  transport  rates  generally  are  much 
greater  than  would  be  calculated  for  the  process  that  would  be  expected  in  the 
absence  of  all  disturbances.  (AUTHOR) 
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>.11,  C.  F.  1962  LONG  TERM  WEIGHTLESSNESS - ITS  POSSIBLE  EFFECT  ON  CELLULAR 

12iTArX)LISM  (Paper,  33rd  Annual  Meeting  of  the  Aerospace  Medical  Assoc., 
Chalfonte-Haddon  Hall,  Atlantic  City,  N.  J.,  April  9-12,  1962)  ' 

.w^SiR.\CT:  Tlie  effect  of  long-term  weightlessness  on  the  metabolic  function  of 
cell  structures  in  man  have  been  discussed  by  physiologists  in  a  casual  vein 
since  the  early  concept  of  manned  space  flight.  The  major  interest  has  been 
directed  to  the  systemic  effects  of  this  stressor  as  related  to  its  effect  on  the 
labyrinth,  ezrd iovascu lar  and  skeletal  systems.  The  author  believes  that  there 
IS  a  possibility  of  more  subtle  effects  at  the  cell  level  which  may  result  in 
cumulative  damage  to  man  in  long-term  weightlessness.  He  also  believes  that 
observing  cells  in  a  weightless  state  throughout  their  life  cycle  of  36  to  72 
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hours  may  reveal  conclusively  whether  occult  cell  physiologic  disturbance  exists. 
Knowledge  of  the  effect  of  weightlessness  at  the  cell  level  will.  If  negative, 
render  assurance  of  the  ability  of  man  to  withstand  long-term  weightlessness. 
Positive  evidence  of  disturbed  cellular  metabolic  processes  will  Influence  space 
ship  deslgh.  The  author  discusses  methods  of  accomplishing  this  type  of  study 
and  believes  It  Is  necessary  to  avoid  mistakes  In  related  design  concepts  that 
may  prove  extremely  expensive  in  the  future. 


Gewral  Dynamics  Corp.  1960  MAY -JULY  PROGRESS  REPORT  FOR  THE  COMBINED 
LABORATORY  AND  AIRPLANE  ZERO-G  TEST  PROGRAM 

(General  Dynamics  Corp.,  Convalr  Astronautics  Div. ,  San  Diego,  Calif.) 
August  1960 
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Gerathewohl,  S.J.  EFFECTS  OF  GRAVITY-FREE  STATE 
In:  Schaefer,  K.E,,  Ed.  Environmental  Effects  on  Consc iousness .  (The  Macmillan 
Co.,  New  York)  pp.  73-85 


ABSTRACT:  The  effects  of  weightlessness  is  the  subject  of  this  paper.  Particular 
attention  is  focused  on  the  physical  aspects  of  zero-g;  the  human-factor  aspect 
of  weightlessness;  and  the  ability  to  function  in  these  states 
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Gerathewohl,  S.J.  1952  PHYSICS  AND  PSYCHOPHYSICS  OF  WEIGHTLESSNESS:  VISUAL 
PERCEPTION.  In  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Epitome 
of  Space  Medicine 

See  also  J .  Avia  .  Med .  23(8) : 373-395 ,  Aug.  1952 

ABSTRACT:  This  Is  a  review  of  the  various  factors  involved  in  the  visual  per¬ 
ception  of  space  and  an  attempt  to  analyze  the  conditions  of  spatial  orientation 
as  they  would  obtain  in  the  state  of  subgravity  and  zero  gravity.  Thu  circulation 
of  the  blood  would  probably  adjust  easily  to  zero  gravity,  as  it  does  to 
abnormal  postures  of  the  body.  Spatial  orientation  normally  relies  on  two  sets 
of  clues,  visual  and  gravitational.  Behavior  in  case  of  conflicting  clues 
(e.g.,  the  visual  and  gravitational  conflict  during  various  accelerations  in 
flight  or  on  the  centrifuge)  is"  disc uss eU ~i fT some  Ue talT.  Nysta^us  and 
visual  illusions  (oculogravic  and  oculogyral  effects)  further  interfere  with 
man'w  control  of  his  environment.  The  possible  hazards  of  the  transition  from 
the  gravity  state  to  the  gravity -free  state  are  pointed  out.  A  bibliography  of 
69  references  is  appended. 
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Gerathewohl,  S,  J.  1952  PHYSICS  AND  PSYCHOPHYSICS  OF  WEIGHTLESSNESS: 

VISUAL  PERCEPTION 

J.  of  Aviation  Medicine  23(4) : 373-395  August  1952 

^DSTRACT:  The  rationale  of  this  study  was  an  investigation  of  the  problem, 
uliothcr  and  how  visual  perception  will  be  affected  during  the  transition  of  man 
in  the  sub-gravity  and  zero-gravity  states.  In  considering  the  pertinent 
anatomical  and  physiological  characteristics  of  the  eye  it  can  be  concluded 
that  reduction  or  entire  lack  of  weight  of  the  eyeball  will  not  produce  disturbing 
alterations  of  the  intra-ocular  pressure.  On  the  other  hand,  there  is  a  high 
probal  ility  that  visual  perception  will  be  affected  by  psycho-physiological 
stimulations,  which  will  occur  at  least  during  the  transition  period  from  the 
normal  state  of  stimulation  (1  g)  into  the  state  of  weightlessness.  It  was 
demonstrated  that  the  pattern  of  mechano-receptor  stimulation  will  be  decisively 
changed  in  the  gravity-free  state.  When  flying--and  especially  during  blind 
flying--the  mechano-receptor  stimulations  can  be  subliminal  or  subpressed,  while 
the  eye  can  take  over  the  control  of  position  and  direction  orientation  without 
illusory  disturbances.  During  the  transition  in  the  gravity-free  state,  however, 
the  stimulation  of  the  mechano-receptors  is  changed  in  such'^a^way  that  visual 
illusibns  will  occur.  ^ 
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Gerathewohl,  S.  1953  ZUR  FRANCE  DER  ORIENTIERUNG  IM  SCHWEREFREIEN  ZUSTAND 
(ON  THE  PROBLEM  OF  ORIENTATION  IN  THE  GRAVITY  FREE  STATE) 

(In:  Sp-ice  FI  ie.lit  Prohleir.s ;  being  a_  Complete  Collection  of  all  Lectures  Held 
at  the  Fourtl^  Aotronautical  Congress.,  Zurich ,  1953  (Biel:  Laubscher, 
1953)  pp.  189-195) 

English  Abstract:  Military  Surgeon  113:  342-343,  1953 

ABSTRf\CT;  The  experiments  on  the  problems  of  or:entation  during  weightlessness 
arc  reviewed.  Evidence  of  the  disturbance  of  labyrinthine  functioning  is 
presented  in  the  form  of  photographs  of  the  mice  during  flights  in  a  V-2  rocket 
and  two  Acre’ ee  rockets.  The  mice  with  destroyed  labyrinths  were  less  confused 
and  had  better  adaptive  behavior  than  the  ones  with  functioning  labyrinths. 
During  exper  mcntal  flights  or  reduced  gravity,  two  f^st  pilots,  S'.  Crossfield 
and  C.  Yeager,  found  no  serious  disturbances  of  oriental 'on  as  long  as  visual 
reference  was  possible  and  the  subject  was  strapped  securely  to  his  seat. 
According  to  the  author,  the  Weber-Fechner  law  of  the  relation  between  the 
intensity  of  sensation  and  the  strength  of  the  stimulus  nw^y  not  hold  for 
conditions  of  weightlessness. 
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Ccrathewohl,  S.  J.  1953  SOME  PROBLEMS  OF  ORIENTATION  IN  THE  GRAVITY- 

FREE  STATE. 

Military  Surgeon.  113  (4);  342-343 

\ 

ABSTRACT:  Zero  gravity,  such  as  a  traveler  in  a  rocket  ship  would  experi¬ 
ence  in  space,  has  been  artificially  produced  in  two  series  of  experimental 
flights  with  jet  aircraft.  One  group  of  flights  was  made  by  Test  Pilot  Burt 
Crossfield  at  Edwards  Air  Force  Base,  Calif.,  for  the  National  Advisory  Coun¬ 
cil  on  Aeronautics.  The  other  was  staged  by  personnel  of  the  Aero  Medical 
Laboratory  at  Vright-Patterson  AFB,  Ohio.  In  both,  the  weightless  condition 
was  achieved  for  periods  up  to  42  seconds  by  flying  a  predetermined  trajec¬ 
tory  at  very  high  speed.  No  ill  effects  of  any  consequence  were  noted  in 
either  series  of  test  runs.  Pilot  Crossfield  remarked  that  'it,  did  feel  un¬ 
natural'  to  be  without  weight.  In  some  of  his  earlier  trials  he  noted  a  sen¬ 
sation  of  'befuddlement '  which  was  later  overcome.  But  the  flyers  found  them¬ 
selves  on  the  whole  undisturved  by  zero  gravity.  It  is  now  considered  unlike¬ 
ly  by  most  aeromedical  researchers  that  the  suspension  of  gravity  in  space 
would  do  severe  harm  to  the  mind  or  body  of  the  astronaut. 
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Gerathewohi,  S.J.  1954  JBIE  ISYCHOLOgl^  DES  Iffi.US,C.H.Ea  lil  ELUfiEElifi  (THE 
PSYCHOLOGY  OF  MAN  IN  AN  AIRPLANE 

(Deutsche  Aeronaut! ^che  Gesellschaft  e.  V.(Munchen;  J.A.  Barth,  1954) 

269  p.  In  German 

ABSTRACT:  This  work  examines  the  current  knowledge  of  basic  forms  of 

perception  and  reaction,  sensorimotor  coordination,  the  means  and  limitation 
of  integration  of  such  complexity  of  stimuli  as  encountered  in  flight,  as 
veil  as  the  effect  of  changes  in  motion;  in  altitude,  in  spatial  relationship 
to  earth,  in  velocity,  in  acceleration,  and  the  cfrect  of  changed  phenomen¬ 
ological  space  referents  in  respect  to  the  individual  .  In  the  first  chapter, 
the  goal  of  aviation  technology  is  viewed  as  striving  towards  a  completely 
automatic  operation  and  control  of  the  aircraft,  whereby  man  would  participate 
only  in  emergency  situations.  The  author  discusses  further  the  aerotechnical 
concept  of  man  functioning  as  part  of  the  servomechanism  controlling  the 
aircraft,  the  equipment  and  instrumentation  of  the  airplane,  and  the  importance 
of  technical  aptitude  in  the  pilot,  although  such  aptitude  should  not  be 
overestimated.  Sensory  discrimination  and  reaction  processes  in  flight, 
orientation  as  to  the  position  and  movement  in  space,  "feel  of  the  airplane", 
and  subjective  illusions  in  blind  flying  due  to  false  sensory  information 
are  invest iaged  in  the  next  chapter.  The  last  chapter  describes  the  chemistry 
and  physics  of  the  atmosphere,  and  discusses  directional  orientation  in 
flight,  navigation  within  and  outside  the  atmosphere,  the  psychophysiology 
of  high  altitude  flight,  the  thermal  influence,  the  psychological  effects 
of  speed,  the  psychophysiology  of  acceleration,  and  safety  measures. 
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Gerathewohl,  S.  J.  1954  THE  PECULIAR  STATE  OF  WEIGHTLESSNESS. 

In  E.  J.  Kendricks,  et  al.,  "Medical  Problems  of  Space  Flight' 

Reprint  Instructors'  Jon  .al.  Winter,  1954,  Catalogued  by  ASTIA  as  AD-144  581 

pp.  16-20 


ABSTRACT:  Weightlessness  is  a  function  of  speed  and  trajectory,  produced  by  the 
equilibrium  of  gravity  and  centrifugal  force.  Actual  weight  is  the  result  of  the 
gravitat ional'  tug  of  the  earth's  mass,  drawing  objects  toward  its  tenter. 

We iglit lessness  is  provided  when  the  body  moves  in  a  so-called  Keplf rian  trajectory 
or  during  a  free-fall.  Weightlessness  can  seriously  affect  the  fiyer's  behavior 
and  his  orientation.  Several  German  scientists  first  investigated  the  phenomena 
of  weightlessness.  Then  the  United  States  Air  Force  conducted  several  investiga¬ 
tions  on  the  same  subject.  Dr.  James  P.  Henry  and  other  researchers  at  Wright- 
Patterson  Air  Force  conducted  several  experiments.  They  found  that  a, labyrinth 
cctomized  mouse  was  less  disturbed  by  weightlessness  than  a  norm.al  mouse.  Dr.  H. 
J.  H.  von  Beckh  used  both  turtles  and  humans  in  his  studies  of  weightlessness. 

He  also  found  that  the  turtle  with  the  damaged  labyrinth  behaved  normally  during 
weightlessness  while  the  normal  ones  lost  all  sense  of  orientation.  In  both 
humans  and  turtles,  von  Beckh  found  that  after  several  weightless  sessions,  the 
siihjfiCXs  r.egALpcjd  their  coordination  and  accuraev.  CCARIl 
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Gerathowohl.  S.  1954  UNTERSUCHUNGEN 
UND  TIEREN  WAHREND  DES  LOTRACHEN  STtU 
NESS  ON  RESEARCH  PERSONNEL  AI'ID  ANIHiA 
International  Astronaut ical  Federat 
Collection  of  All  Lectures  Held  at 


|UBER  SCHWERELOSIGKEIT  AN  VERSUCHSPERSONEN 
RZFLUGES  (INVESTIGATIONS  ON  WEIGHTLESS - 
LS  DURING  VERTICAL  FLIGHT)  In 
[ion.  Space  Flight  Problems:  Being  a  ComnleOe 


the  4th  Astronaut ical  Congress.  Zurich, 1953 


(Biel,  Switzerland:  Switzerland,  La 


ubscher  &  Cie,  1954) 
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Gerathowohl,  S.J.  1954  COMPARATIVE  Sf 
IN  THE  GRAVITY -FREE  STATE.  In  (US 
AFB,  Texas)  Epitome  of  Space  Medici 


Wf 


See  also  J.  Aviation  Med.  25(4):412| 


ITUDIES  ON  ANIMALS  AND  HUMAN  SUBJECTS 
School  of  Aviation  Medicine,  Randolph 
e.  Item  25 
-419,  Aug.  1954. 


in 


ABSTRACT:  This  paper  discusses  the  psychophysiological  aspect  of  weightlessness 
These  concern  mainly  the  question-  whetheir  the  powers  of  orientation  and  sensori¬ 
motor  coordiantion  are- disturbed  under  .slubgravitational  conditions.  (CARI) 
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Gerathewohl,  S.J.  ’954  COMPARATIVE  STUDIES  ON  ANIMALS  AND  HUMAN  SUBJECTS  IN 
THE  GRAVITY -FREE  STATE 
J.  Avia,  Med.  25(4):  412-419,  August  1954 

Also:  USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas,  Epitome  of 
Space  Medicine.  Item  25  (F) 

ABSTRACT:  The  progress  in  the  field  of  space  medicine  on  the  study  of 
weightlessness  during  the  past  five  years  is  the  subject  of  this  report. 

SECOND  ABSTRACT:  This  paper  discusses  the  psychophyslological  aspect  of  weight 
lessness  .  These  concern  mainly  the  question  whether  the  powers  of  orientation 
and  sensorimotor  coordination  are  disturbed  under  subgravitational  conditions. 
(CARI) 
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Gerathewohl,  S.  J.  1^955  THE  PECULIAR  STATE  OF  WEIGHTLESSNESS 

In  USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas,  Epitome  of  Space 
Medicine,  pp.  16-21  .  , 

See  also  USAF  Tng.  Com.  5:290-296,  1954. 

ABSTRACT;  Weightlessness  is  a  function  of  speed  and  trajectory,  produced  by  the 
equilibrium  of  gravity  and  centrifugal  force.  Actual  weight  is  the  result  of  the 
gravitational  tug  of  the  earth's  mass,  drawing  objects  toward  its  center.  Weight¬ 
lessness  is  provided  when  the  body  moves  in  a  so-called  Keplerian  trajectory  or 
during  a  free-fall.  Weightlessness  can  seriously  affect  the  flyer’s  behavior 
and  his  orientation.  Several  German  scientists  first  investigated  the  phenomena  of 
weightlessness.  Then  the  United  States  Air  Force  conducted  several  investigation.' 
on  the  same  subject.  Dr.  James  P.  Henry  and  other  researchers  at  Wright-Patterson 
Air  Force  conducted  several  experiments.  They  found  that  a  labyrinth  ectomized 
mouse  was  less  disturbed  by  weightlessness  than  a  normal  mouse.  Dr,  H.J.H.  von 
Beckh  used  both  turtles  and  humans  in  his  studies  of  weightlessness.  He  also  found 
that  the  turtle  with  the  damaged  labyrinth  behaved  normally  during  weightlessness 
while  the  normal  ones  lost  all  sense  of  orientation.  In  both  humans  and  turtles, 
von  Beckh  found  that  after  several  weightless  sessions,  the  subjects  regained  their 
coordination  and  accuracy.  (CARI) 
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Gerathewohl,  S.J.  1956  PERSONAL  EXPERIENCES  DURING  SHORT  PERIODS  OF  WEIGHT¬ 
LESSNESS  REPORTED  BY  SIXTEEN  SUBJECTS.  Proc  .  International  Astronaut ical 
Congress,  Vllth  (Rome,  Sept.  12-22,  1956)  Pp .  313-334 
See  also  Astronautica  acta  (Wien)  2(4):203-217 

ABSTRACT:  A  series  of  experiments  on  weightlessness  was  conducted  using  a  Lock¬ 

heed  T-33  type  aircraft  for  dives  and  parabola  flights  yielding  practical  ’’eight- 
lessness  from  10  to  30  seconds  duration.  Records  of  the  personal  experiences  of 
sixteen  subjects  during  these  states  were  obtained  by  interviews,  pilot  reports, 
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and  written  statements.  The  majority  of  subjects  felt  very  comfortable  during 
weightlessness;  several  subjects  reported  sensations  of  motion  with  no  emotional 
involvement.  A  small  group  of  subjects  experienced  discomfort,  nausea,  and 
severe  symptoms  of  n»tion  sickness.  Tolerance  to  weightlessness  is  discussed 
with  regard  to  space  flight.  It  is  theorized  that  individuals  differ  signifi¬ 
cantly  as  to  their  susceptibility  to  sub-  and  zero-gravity  and  their  adaptability 
to  weightlessness.  If  the  right  persons  can  be  selected  and  adapted,  some  earlier 
concepts  about  artificial  acceleration  or  "quasi-gravity"  of  space  vehicles  can 
be  revised.  (AUTHOR) 
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Gerathcwohl,  S.  J.  1956  PERSONAL  EXPERIENCES  DURING  SHORT  PERIODS  OF  WEIGHT¬ 
LESSNESS  REPORTED  BY  SIXTEEN  SUBJECTS.  Astronautica  acta  (Wien)  2(4): 203-217 
See  also  Proc  .  International  Astronautical  Consress ,  Vllth  (Romo,  Sept.  12-22, 
1956)  Pp.  313-334 

ABSTRjiCT:  A  series  of  experiments  on  weightlessness  was  conducted  using  a  Lock¬ 

heed  T-33  type  aircraft  for  dives  and  parabola  flights  yielding  practical  weight¬ 
lessness  from  10  to  30  seconds  duration.  Records  of  the  personal  experiences  of 
sixteen  subjects  during  these  states  were  obtained  by  interviews,  pilot  reports, 
and  written  statements.  The  majority  of  subjects  felt  very  comfortable  during 
weightlessness;  several  subjects  reported  sensations  of  motion  with  no  emotional 
involvement.  A  small  group  of  subjects  experienced  discomfort,  nausea,  and 
severe  symptoms  of  motion  sickness.  Tolerance  to  weightlessness  is  discussed 
with  regard  to  space  flight.  It  is  theorized  that  individuals  differ  significant¬ 
ly  as  to  their  susceptibility  to  sub-  and  zero-gravity  and  their  adaptability  to 
weightlessness.  If  the  right  persons  can  be  selected  and  adapted,  some  earlier 
concepts  about  artificial  acceleration  or  "quasi-gravity"  of  space  vehicles  can 
be  revised.  (AUTHOR) 
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Gerathewohl,  S.  J.  1956  PERSONAL  EXPERIENCES  DURING  SHORT  PERIODS  OF  WEIGHT¬ 
LESSNESS  REPORTED  BY  16  SUBJECTS.  In  (School  of  Aviation  Medicine,  Randolph 
AFB,  Texas)  Epitome  of  Space  Medicine 
See  also  Astronautica  Acta  2:203-217,  June  1956 


ABSTRACT;  A  series  of  experiments  on  weightlessness  was  conducted  using  a  Lock¬ 
heed  T-33  type  aircraft  for  dives  and  parabola  flights  yielding  practical  weight¬ 
lessness  from  10  to  30  seconds  duration.  Records  of  the  personal  experiences  of 
sixteen  subjects  during  these  states  were  obtained  by  interviews,  pilot  reports, 
and  written  statements. 

RESULTS:  The  majority  of  our  subjects  felt  very  comfortable  during  weightless¬ 
ness;  several  subjects  reported  sensations  of  motion  with  no  emotional  involve¬ 
ment.  A  small  group  of  subjects  experienced  discomfort,  nausea,  and  severe  symp¬ 
toms  of  motion  sickness. 
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Tolerance  to  weightlessness  is  discussed  with  regard  to  space  fligh’t.  It  is 
theorized  that  individuals  differ  significantly  as  to  their  susceptibility  to  sub 
and  zero-gravity  and  their  adaptability  to  weightlessness.  If  the  right  persons 
can  be  selected  and  adapted,  some  earlier  concepts  about  artificial  acceleration 
or  "quasi-gravity”  of  space  vehicles  can  be  revised.  (AUTHOR) 
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Gerathewohl,  S.J.;  H.  Strughold,  &  H.D.  Stallings  1957  SEKSOMOTOR  PERFORMANCE 
DURIiNG,  WEIGHTLESSNESS  :  EYE -HAND  COORDINATION. 

J.  Aviation  Med.  28(2):7-12.  See  also  (USAF  School  of  Aviation  Medicine, 
Randolph  AFB,  Texas)  Epitome  of  Space  Medicine .  Item  34  (F) 

ABSTRACT;  A  series  of  experiments  was  performed  to  study  sensomotor  performance 
and  adaptation  during  the  weightless  condition.  Subgravity  and  zerogravity  states 
were  produced  by  flying  dives  at  high  altitudes  in  a  T*33A  type  aircraft.  The 
results  of  a  simple  aiming  test  obtained  from  seven  subjects  show  that  eye-hand 
coordination  is  moderately  disturbed  by  increased  or  decreased  acceleration.  The 
subjects  already  adjusted  to  the  situation  during  the  first  six  exposures  to 
weightlessness.  (Author) 
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Gerathewohl,  S.  J.,  H.  Strughold,  &H.  D.  Stallings  1957  SENSOMOTOR  PERFOR¬ 
MANCE  DURING  WEIGHTLESSNESS:  EYE -HAND  COORDINATION.  In  (School  of  Aviation 
Medicine,  Randolph  AFB,  Texas)  Epitome  of  Space  Medicine,  Item  34 
See  also  J.  Avia.  Med.  28(2):7-12,  Feb.  1957 


ABSTRACT:  A  series  of  experiments  was  performed  to  study  sensomotor  perfoni:ance 

and  adaptation  during  the  weightless  condition.  Subgravity  and  zerogravity  states 
were  produced  by  flying  dives  at  high  altitudes  in  a  T-33A  type  aircraft.  The 
results  of  a  simple  aiming  test  obtained  from  seven  subjects  show  that  eye-hand 
coords •'?.t ion  is  moderately  disturbed  by  increased  or  decreased  acceleration.  The 
subje  s  already  adjusted  to  the  situation  during  the  first  six  exposures  to 
weightlessness.  (AUTHOR) 


-  2,259 
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Gerathcwohl,  S.  J.,  &  H.  D.  Stallings,  Jr.  1957  LABYRINTHINE  POSTURE  REFLEX 
(RIGHTING  REFLEX)  IN  THE  CAT  DURING  WEIGHTLESSNESS.  In  (School  of  Aviation 
Medicine,  Randolpli  AFB,  Texas)  Epitome  of  Space  Medicine,  Item  36 
Sec  also  J,  Avia.  Ned,  28:345-355,  Aug.  1957 

ABSTRACT:  Experiments  on  the  postural  righting  reflex  were  made  using  (1)  four 

young  kittens  before  the  reflex  was  developed,  and  (2)  four  old<'r  kittens  with 
the  reflex  well  established.  On  tlte  ground,  the  animals  were  dropped  in  upside- 
down  position  from  an  altitude  of  about  twi-nty  inches,  and  later  in  the  air 
exposed  to  periods  of  about  twenty  to  thirty  seconds  of  practical  weiplit Icssness . 
The  reflex  was  studied  in  T-33  and  F794  aircraft  under  both  blindfold  and  non¬ 
blindfold  conditions.  The  behavior  of  the  cats  was  recorded  on  16  rmi.  film. 

The  n«)tion  pictures  were  evaluated  by  repeatedly  watching  the  film,  and  by  an 
anlysis  of  the  individual  frames.  On  the  ground,  the  younger  animals  t'cll  slraighl 
down;  tlie  older  ones  turned  upright  immediately  after  release  without  exception. 

In  the  air,  the  younger  kittens  floated  upside-down  during  weightlessness;  the 
older  ones  turned  upriglit  at  the  beginning  of  the  weightless  state,  but  their 
reflex  failed  after  several  exposures.  By  and  large,  it  w.ts  observed  that  tlie 
postural  right  ini’,  reflex  of  the  cat  ceased  to  funct  ion  after  a  period  of  about 
twenty  seconds  of  practical  weightlessness;  and  that  the  available  visual  cues 
did  not  affect  essentially  the  reflex  pattern.  (AUTHOR) 
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Gerathcwohl,  S.J.,  and  H.D.  Stallings  1957  THE  LABYRINTHINE  POSTURE  REFLEX 
(RIGHTING  REFLEX)  IN  THE  CAT  DURING  WEIGHTLESSNESS. 

J.  Aviation  Mod.  28(4) ; 345-355 .  Aug.  1957. 

SUMMARY  AND  CONCLUSIONS:  Experiments  on  the  postural  righting  reflex  were  made 
using  (1)  four  young  kittens  before  the  reflex  was  developed,  and  (2)  four  older 
kittens  with  the  reflex  well  established.  On  the  ground,  the  animals  wore 
dropped  in  upside-down  position  from  an  altitude  of  about  twenty  inches,  and 
later  in  the  air  exposed  to  periods  of  about  twenty  to  thirty  seconds  of  practi¬ 
cal  weightlessness.  The  reflex  was  studied  in  T-33  and  F-94  aircraft  under  both 
blind-fold  and  non-blindfold  conditions.  The  behavior  of  the  cats  was  recorded 
on  16  mm,  film. 
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Gerathcwohl,  S.J.  1957  PHYSIOLOGICAL  AND  PSYCHOLOGICAL  TOLERANCE  TO  WEIGHTLESSNEas 
(Paper,  American  Rocket  Society  Spring  Meeting,  April  4-6,  1958,  Washington,  D.C.) 

_ _ Preprint  No.  390-57 _ : _ _ _  _ _ _ _ 

ABSTRACT:  During  flights  in  a  Lockheed  T-33  and  F-94  aircraft,  47  subjects  were 


subjected  to  10  to  40 
a  variability  of  the 
effects.  Tventy-two 
concluded  that  select 
weightlessness 


seconds  of  weightlessness.  There  were  many  responses 
tolerance  threshold  to  physiological  and  psychological 
of  the  subjects  enjoyed  the  weightless  period  and  the 
personnel  can  be  expected  to  function  properly  during 


and 

author 
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Gcrathcwohl.  S.  1957  PHYSIOLOGICAL  ANT)  PSYCHOLOGICAL  TOLEILVNCE  FOR  SURVIVAL', 
TO  WEIGiiTLESSNTSS .  (School  of  Aviation  Medicine,  Randolph  AFC,  Texas) 


uSTRaCV,  Experiments  on  weightlessness  were  conducted  using  a  Lockheed  T-33 
at.')  .1.1  '  94  type  aircraft  for  parabolic  flights  yielding  virtual  weightlessness’ 
from  ]'!  to  40  seconds.  The  responses  of  the  47  subjects  were  highly  individual¬ 
istic  ,ind  indicated  a  great  variability  of  the  tolerance  threshold  to  physiolog¬ 
ic. tl  and  psychological  effects.  The  findings  suggest  that  22  subjects  enjoyed  , 
the  short  abaric  condition,  and  that  select  personnel  can  be  expected  to  function 
properly  during  prolonged  exposure  to  weightlessness.  (Literatuuroverz icht  (Over 
Ruimtevaartgeneeskunke)  (Space  Medicine  Bibliography)  (Technisch  Documentatie  en 
Informat ie  Centrum  voor  de  Kri jgsmacht ,  den  Haag,  Netherlands)  Rept .  No.  TDCK- 
16903;  ASTIA  AD-227  817;  Feb.  1959) 
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Gerathewohl,  S.  J.  1957  WEIGHTLESSNESS 

Astronautics  2(4); 32-34,  74-75,  Nov.  1957. 

ABSTRACT:  Discussion  of  the  phenomenon  and  reports  on  experimental  studies  of 
weightlessness  conducted  at  USAF  School  of  Avation  Medicine. 


2  '  5 

Gerathewohl,  T.  1957  SUBJECTIVE  SENSATIONS  DURING  BRIEF  PERIODS  OF  WEIGHTLESSNESS 
Riv.  Med.  Aeronaut.  20(1)  Jan.  -  Har.  1957. 


Gerathcwohl,  S.  J.,  et  al.  1957  PRODUCING  THE  WEIGHTLESS  STATE  IN  JET 

AIRCRAFT.  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Rept .  57-143; 
August  1957;  ASTIA  AD-149  703 

See  also  USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas,  Epitome  of 
Space  Medicine.  Item  10 


ABSTRACT:  Some  simple  arithmetic  functions  were  used  for  computing  duration, 

height,  and  angle  of  climb  of  flight  parabolas  for  producing  the  weightless 
state  in  jet  aircraft.  The  results,  based  upon  certain  flying  characteristics 
of  the  T-33,  F-94,  and  F-104,  are  in  good  agreement  with  the  data 'obtained  for 
the  first  two  types  of  aircraft  mentioned  during  actual  zero-gravity  maneuvers. 
Certain  flying  safety  hazards  were  noticed  in  the  T-33  but  remedied  through  . 
appropriate  measures.  The  F-94C  Starfire  proved  to  be  superior  to  the  T-33  with 
regard  to  safety  and  duration  of  weightlessness  obtained.  If  the  F-104  were 
made  available  for  aeromedical  research,  weightlessness  could  be  produced  for 
more  than  1  minute.  (AUTHOR) 
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^ -’rathewohl,  S.J.  1958  PRODUCING  THE  WEIGHTLESS  STATE  IN  JET  AIRCRAFT 

In:  International  Astronaut ical  Congress,  Proceedings  of  the  VIIIth.1957 
^ien;  Springer-Ver lag ,  1958),^^.  533-542 


ABSTRACT:  In  the  conclusion  it  is  stated  that  the  pilot  had  flo%m  all  zero- 

gravity  research  flights  at  the  School  of  Aviation  Medicine  and  had  experienced 
weightless  3  minutes  each  flight  or  a  total  of  11  hours  with  no  apparent 
physiological  effects. 
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Gerathcwohl,  S.  J.,  &  H.  D.,S;al lings  1958  EXPERIMENTS  DURING  WEIGHTLESSNESS, 

A  STUDY  OF  THE  OCULO-AGRAVIC  ILLUSION.  (Paper,  29th  Annual  Meeting  of  the 

Aero  Medical  Association,  March  24-26,  1958,  Washington,  D.  C.) 

(School  of  Av'iation  Medicine,  Randolph  AFB,  Texas)  Rept.  No.  58-105;  ASTIA 
AD-203  801;  July  1958 

See  also  J.  Aviation  Med.  29(7) : 504-515 

AB.TRACT:  To  investigate  visual  illusions  during  flight,  an  F-94C  type  aircraft 
was  flown  through  various  maneuvers.  They  included  turns,  pushovers,  pullouts, 
and  aileron  rolls  producing  accelerations  or  different  directions  and  magnitude, 
as  well  as  short  periods  of  weightlessness.  The  observer  induced  a  strong  visual 
after-image  and  described  its  apparent  motion-. — Increasc-of  acceleration  was 
found  to  be  associated  with  an  apparent  downward  movement,  and  weightlessness 
with  an  apparent  upward  movement  of  the  visual  after-image.  This  latter 
phenomenon  was  called  the  oculo-agravic  illusion.  (AUTHOR) 
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Gerathewohl,  S.  J,,  &  H.  D.  Stallings  1958  EXPERIMENTS  DURING  WEIGHTLESSNESS: 

A  STUDY  OF  THE  OCULO-AGRAVIC  ILLUSION.  J.  Avia.  Med.  29(7): 504-516 ,  July 
1958 

ABSTRACT:  To  investigate  the  phenomenon  known  as  the  "oculo-agravic  illusion", 
an  observer  was  placed  in  the  rear  seat  of  an  F-94C  type  aircraft,  which  was 
then  flown  through  various  maneuvers  including:  turns,  push-overs,  pull-ups, 
and  aileron  rolls.  These  maneuvers  produced  accelerations  of  different 
directions  and  magnitudes.  Parabolas  and  double  parabolas  were  performed  to 
produce  short  periods  of  weightlessness  because  the  oculo-agravic  illusion  can 
be  best  observed  in  the  rero-gravity  state.  The  observers  experienced  strong 
visual  after-images,  and  their  descriptions  of  these  after-images  were  recorded 
during  the  maneuver.  By  this  means,  the  apparent  motion  and  displacement  of  the 
after-images  were  correlated  with  their  associated  maneuver 
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Gerathewohl,  S.  J..  &  H.  D.  Stallings  1958  EXPERIMENTS  DURING  WEIGHTLESSNESS 
A  STUDY  OF  THE  OCULO-AGRAVIC  ILLUSION.  (School  of  Aviation  Medicine, 
Randolph  AFB,  Texas)  Rept .  58  105,  July  1958 

ABSTRACT:  To  investigate  visual  illusions  during  flight  with  particular  atten¬ 
tion  to  conditions  of  sub-  and  zero-gravity,  an  F-94C  type  aircraft  was  flown 
through  various  maneuvers.  They  included  turns,  push' vers,  pullouts,  and 
aileron  rolls  producing  accelerations  of  different  directions  and  magnitude, 
as  well  as  short  periods  of  visual  after-image  and  described  its  apparent 
motion.  There  were  15  reliable  observers  tested.  Reports  of  apparent  displace¬ 
ment  were  analyzed  in  terms  of  the  condition  that  produced  the  illusion.  The 
illusion  connected  with  weightlessness  (upward  movement)  was  named  the  oculo- 
agravic  illusion.  , 
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Gerathewohl,  S.J.  &  J.E.  Ward  1958  PSYCHOPHYSIOLOGIC  AND  MEDICAL  STUDIES  OF 
WEIGHTLESSNESS  (Second  I nte mat ion. Symposium  on  the  Physics  and  Medicine  of 
the  Atmosphere  and  Space,  Randolph  AFB,  Texas)  Nov.  1956 


ABSTRACT:  The  characteristics  o."  flight  trajectories  for  eight  types  of  vehicles 
to  produce  weightlessness  of  maximum  duration  are  shewn  in  Table  I.  Although 
over  one  minute  of  exposure  can  be  obtained  by  high  performance  aircraft,  this 
technique  has  some  shortcomings. 
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Gerathewohl,  S.  J.  1958  WEIGHTLESSNESS:  THE  PROBLEM  AND  THE  AIR  FORCE 

RESEARCH  PROGRAM.  Air  University  Quarterly  Review  10(2): 121 -141 ,  Suciner,  1958 

ABSTRACT:  Includes  table  on  responses  of  47  human  subjects  to  short  periods  of 
virtual  weightlessness  and  discussion  of  psychological  aspects. 
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Gerathewohl,  S.  J.  1958  EFFECTS  OF  GRAVITY-FREE  STATE 

(1st  International  Symposium  on  Submarine  and  Space  Medicine,  U.  S.  Naval 
Submarine  Base,  New  London,  Conn.,  Sept.  8-12,  1958) 
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Gerathewohl,  S.J.  and  G.R.  Steinkamp  1958  HUMAN  FACTORS 

REQUIREMENTS  FOR  PUTTING  A  MAN  INTO  ORBIT.  In  Hecht ,  F.,  ed . 
IXth  International  Astronaut ical  Congress.  Proceedings.  1958. 
(  Vienna:  Springer  Verlag,  1959  ) 


Gerathewohl,  S.  J.  1959  WEIGHTLESSNESS 
In  Gantz ,  K.  J.,  ed . ,  Man  in  Space 
(New  York;  Duell,  Sloan,  &  Pierce,  1959)  Chapter  8 
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Gerathewohl,  S.J.  1959  PSYCHOLOGICAL  PROBLEMS  OF  SELECTION,  HOLDING, 

AND  CARE  OF  SPACE  FLIERS.  (Army  Medical  Services,  Research  and 
Development  Command)  Reports  control  symbol  CSCRD-I6-4,  13  Nov.  1959. 


ABSTRACT:  The  psychological  ref,uirements  for  the  selection,  holding,  and 
care  of  space  fliers  is  investigated.  The  selection  methods  are  scrutinized 
as  to  their  validity  and  applicability  to  the  pro.^lem.  Examples  of  related 
activities  are  presented.  The  main  purpose  of  the  preparations  must  be  to 
establish  a  natural  pattern  of  conditioning  and  familiarization,  to  develop 
skill  and  abilities  parallel  to  the  development  of  the  hardware,  and  to  main¬ 
tain  the  interest  and  motivation  of  the  astronaut.  (Author) 
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Gerathewohl,  S.J. ,  &  G.R.  Steinkamp  1959  HUMAN  FACTORS  REQUIREMENTS  FOR 
PUTTING  A  MAN  IN  ORBIT.  Astro.  Acta  5:73-84 


ABSTRACT:  Man's  survival  and  operational  capability  in  an  artificial  earth 
satellite  depend  primarily  on  the  reliability  and  accuracy  of  the  launching, 
guidance  and  recovery  operations  on  the  one  hand,  and  on  the  perfect  ion ' of  , 
his  engineered  environment,  on  the  other.  Although  the  human  organism  is 
more  sensitive  and  vulnerable  than  that  of  man  other  creatures,  his  greater 
versatility  and  higher  intelligence  assure  his  survival  under  new  and  threaten¬ 
ing  circumstances.  If  a  physiologically  habitable  environment  is  created, 
and  if  its  functions  during  orbiting  are  secured,  the  human  passenger  can 
withstand  the  stresses  involved  in  manned  satellite  operations  of  a  limited 
duration. 
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Gerathewohl.  S.  J.  1959  SURVIVAL  IN  SPACE. 
Space  Journal.  March-May  1959 
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Gerathewohl,  S.J.  1959  EQUIPMENT  FOR  MANNED  SPACE  CAPSULES  AND  LUNAR  BASES . 
(Army  Medical  Research  Labs.,  Bioastronautics  Research  Unit,  Ft.  Knox,  Ky.) 
Special  Rept .  28  Feb.  1959 

ABSTRACT:  The  construction  of  second  and  third  generation  boosters  developing 
several  million  pounds  of  thrust  leads  by  necessity  to  manned  space  flight. 

This  not  only  requires  the  advancement  of  engineering  capabilities  and  space 
technology,  but  also  demands  an  acceleration  of  bioastronautical  research  and  the 
projection  of  information  already  available  into  the  region  of  outer  space.  Equip 
ment  variables  which  are  thought  to  be  significant  for  man's  exploration  and  sur¬ 
vival  in  space  are  discussed  in  this  first  report,  and  sets  of  research  task 
necessary  for  the  accomplishment  of  manned  space  missions  are  proposed. 
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Gerathewohl,  S.J.  1960  PERSONAL  EXPERIENCES  DURING  SHORT  PERIODS  OF  WEIGHTLESS 
NES^“IN^ET“AIRCRAFT  Ara^^  SUBGRAVITY  TOWER 

(Paper,  Symposium  on  Motion  Sickness  in  Weightlessness  Research,  March  1960, 
Wright-Patterson  AFB,  Ohio) 
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Gerathewohi,  S.  J.,  S.  W.  Downs.  Jr.,  et  al .  1960  BIO-TETJMTTRY  TN  THE 

CONES  OF  THE  U.  S.  ARMY  JUPITER  MISSILES.  Reprint:  IRE  Trans.  MIL-4: 288-302 
April-July  1960 


ABSTRACT:  The  primary  objective  of  the  bio-flights  was  to  demonstrate  that 
animals  can  survive  ballistic  flights  unharmed,  if  an  adequate  life  support  is 
provided.  The  secondary  aim  was  to  design,  construct  and  test  such  a  system,  to 
develop  countdown  and  laurtching  procedures,  and  to  recover  the  specimen  after 
flight.  Technical  and  scientific  information  on  the  physiologic  and  behavior 
status  of  the  animal  was  to  be  gained  thru  telemetry.  Although  the  first  animal 
was  lost,  valuable  data  were  obtained  on  the  functioning  of  the  bio-package  dur¬ 
ing  flight.  They  served  to  improve  the  second  experiment,  which  added  substan¬ 
tially  to  the  understanding  of  the  biomedical  requirements  for  space  flight.  Able 
and  Baker  were  the  first  primates  recovered  unharmed  from  an  operational  IRBM 
nose  cone  after  reentering  the  earth's  atmosphere.  (AUTHORS) 
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Cerathcwohl,  S.J.  I960  RECENT  EXPERIMENTS  ON  SUBCRAVITY  AND  ZERO-C  STRE  S 
(Paper,  31st  Annual  Meeting,  Aerospace  Medical  Association,  May  1960,  Miami 
Beach,  Fla) 

ABSTRACT:  ■  Subgravity  and  zero-G  have  long  been  considered  an  unfavorable 
environmental  condition.  For  about  one  decade,  several  experimenters  in  this 
country  and  abroad  have  studied  the  stress  as  involved  in  actual  and  simulated 
weightlessness  on  both  animals  and  man.  Since  weightlessness  actually  produces 
a  stresslcss  situation,  the  inmersion  method  'as  attracted  special  attention. 

In  this  case,  no  particular  surface  area  has  to  carry  the  weight  of  the  body, 
and  the  internal  stress  forces  seem  to  be  minimized.  Moreover,  the  remaining 
stress  within  the  body  is  isotropic,  if  the  difference  in  hydrostatic  pressure 
remains  small.  All  this  is  true  within  certain  limits  for  the  homogenous  and 
non-sensoric  part  of  the  organism.  Gravity  and  acceleration  changes  directly 
act  upon  the  specific  gravireceptors .'  Stimulation  of  the  vestibular  system  by 
angular  acceleration  will  not  occur  in  flight  parabolas  and  orbits,  if  the  subject 
is  at  rest,  since’  the  rotation  of  a  vehicle  around  its  y-axis  does  not  produce’ 
vestibular  Coriolis  effects.  Only  rotations  of  the  unrestrained  subjects  cause 
extreme  disorientation  after  a  few  revolutions  which,  in  fact,  border  on  severe 
cases  of  vertigo,  at  times.  However  with  a  visual  frame  of  reference  and 
experience  in  unrc:, trained  floating,  moving,  and  performing,  the  weightless 
condition  does  not  appear  to  be  a  serious  obstacle  to  space  flight. 
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G«rathewohl,  S.  J.,  &  J.  E.  Ward  1960  PSYCHOPHYSIOLOGIC  AND  MEDICAL  STUDIES  OF 
WEIGHTLESSNESS.  In  Benson,  0.  0.,  &  H.  Strughold,  eds . ,  Physics  and  Medicine 
of  the  Atmosphere  and  Space  (Proceedings  of  the  Second  International 
Symposium  on  the  Physics  and  Medicine  of  the  Atmosphere  and  Space,  held  at 
San  Antonio,  Texas,  November  10,  11,  and  12,  1959,  sponsored  by  the  School 
of  Aviation  Medicine,  Aerospace  Medical  Center  (ATC). Brooks  AFB,  Texas) 

(New  York:  John  Wiley  &  Sons,  1960)  Chapter  26,  pp.  422-434 

ABSTRACT:  Reports  study  of  group  of  46  men  and  one  woman  for  weightlessness 
tolerance  at  the  USAF  School  of  Aviation  Medicine.  Tabular  account' of  results 
with  psychological  reactions. 
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Gerathewohl,  S.  J.  1961 
(National  Academy  of 
Publication  No.  781; 


ZERO-G  DEVICES  AND  WEIGHTLESSNESS  SIMULATORS. 
Sciences,  National  Research  Council,  Washington,  D.  C.) 
Library  of  Congress  Catalog  Card  No.  60-60044 


ABSTRACT:  This  report  concerns  the  devices,  methods,  and  techniques  which  have 
been  used  for  the  investigation  of  the  effects  of  zero-G  and  weightlessness  by 
many  investigators.  The  report  is  not  a  scientific  treatise  of  the  problem  of 

weightlessness  and  the  effect  of  sub-  and  i:ero-  gravity  upon  the  organism,  but 
rather  a  description  of  research  equipment  techniques. 

SECOND  ABSTRACT:  Concerns  the  devices,  methods,  and  techniques,  which  have  been 
used  for  the  investigation  of  the  effects  of  zero-G  and  weightlessness  b>  many 
investigators.  Part  I  deals  with  devices  which  can  be  used  for  producing  sub-  and 
zero-  gravity,  viz.,  vert ical -motion  devices,  aircraft,  and  ballistic  missiles. 

A  simple-mathematical  treatment  of  the  physical  parameters  involved  in  sub-  and 
zero-G  conditions  precedes  the  discussion  of  each  of  these  three  methods.  In  Part 
II,  instruments  and  techniques  for  the  simulation  of  weightlessness  are  described. 
The  objective  of  this  survey  is  to  assure  maximum  usefulness  of  such  devices  and 
optimum  cooperation  between  agencies  and  to  guarantee  that  new  requirements  of  the 
XuturA>J3e  ixvcABPOXated  in  research  proposals  on  bioastronautics. 
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Gerathewohl,  S.  J.  1962  EFFECT  OF  GRAVITY-FREE  STATE 

In  Schaefer,  K.  E.,  ed..  Environmental  Effects  on  Consciousness. 

(New  York;  The  MacMillan  Co.,  1962)  Library  of  Congress  Catalog  Card  No. 
61-9079,  pp.  73-S5 

ABSTRACT:  The  effect  of  the  gravity-free  state  on  the  organism  has  been  the  sub¬ 
ject  of  theoretical  speculation  ever  since  the  pioneers  of  rocketry  opened  the 
door  to  space  flight.  However,  only  during  the  last  decade  were  the  means  avail¬ 
able  to  study  the  problem  experimentally.  Scientists  of  various  countries,  parti¬ 
cularly  in  the  United  States  and  Russia,  applied  ingenious  methods  of  producing 


the  gravity-free  state  for  biological  research.  The  purpose  of  this  paper  is  to 
survey  the  present  state  of  the  art,  and  to  draw  some  conclusions  about  the  effect*- 
of  weightlessness. 

This  survey  tries  to  focus  the  three  critical  problem  areas  given  in  Tdble  1.  They 
concern  (1)  the  physical  aspect  of  zero-G;  (2)  the  human-factor  aspect  of  weight¬ 
lessness;  and  (3)  the  operational  implications  of  these  states.  Although  this 
table  is  neither  exhaustive  nor  complete,  it  is  shown  here  because  it  summarizes 
the  main  subjects  of  research.  (AUTHOR) 
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Ge'rathewohl ,  S.J.  &  B.E.  Gernandt  1962  PHYSIOLOGICAL  AND  BEHAVIORAL  SCIENCES 
In:  National  Aeronautics  &  Space  Administration,  Waph,  D.C.:  Bioastronautics 
NASA  SP-18,  Dec.  1962 

ABSTRACT:  The  bioastronautical  program  of  the  National  Aeronautics  and  Space 
Administration  is  based  on  the  classical  disciplines  of  the  life  sciences  as 
major  areas  of  research.  Since  man  is  a  terrestrial  organism,  he  has  been  studied 
almost  entirely  under  this  aspect.  However,  with  his  entry  into  extraterrestrial 
space,  new  conditions  arise  which  warrant  intensive  investigation.  Generally, 
the  physiologic  research  concerns  the  fundamental  bases  of  human  functions,  the 
determination  of  man's  tol-^rances,  and  his  protection  against  stressful  altera¬ 
tions  of  his  biological  homeostasis.  The  behavioral  studies  maiply  deals  with 
man's  performance  capabilities  and  limitations  under  normal  and  extreme  conditions 
In  accordance  with  NASA's  mission,  the  wprk  in  these  areas  is  primarily  applied 
and  supporting  in  nature;  but  there  is  also  a  need  for  basic  research.  The  scope 
of  these  investigations  reached  from  such  academic  problems  as  biologic  pattern 
formation  and  localization  at  the  cellular  level  to  the  practical  application  of 
cybernetic  principles  for  the  monitdring  of  the  organism  and  the  complex  systems, 
communication  and  information  theory,  and  orientation  and  navigation  processes  in 
animal  and  man.  Also  included  in  this  program  is  the  blending  of  the  disciplines 

of  biology  and  physics  in  such  fields  as  biotechnology  and  bionics,  which  are 
aimed  at  the  development  of  improved  techniques  and  instruments  as  well  as  of  the 
acquisition  of  new  information.  The  requirements  of  man  in  space  necessitate 
those  research  efforts,  which  will  result  in  design  criteria  for  various  types 
of  equipment,  protective  devices,  life  support  systems,  communication  channels, 
displays,  and  controls  for  space  flight  and  planetary  explorations.  However, 
in  many  ways  is  the  life  scientist  not  yet  in  a  position  to  inform  the  engineer, 
which  conditions  he  must  produce  in  order  to  accommodate  the  man  or  what  system.s 
must  be  made  available  for  his  protection.  This  paper  will  describe  some  of 
the  NASA's  efforts  to  answer  this  question.  The  bioastronautics  program  of  the 
NASA  will  cover  a  much  wider  range  of  subjects  in  which  the  universities  can 
play  a  major  role.  (Author) 
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Gtl'bert,  L.  1961  BEFORE  A  MANNED  FLIGHT 
Znantve-Sila  (Moscow)  10:6-8 

(Air  Force  Systems  Command,  Foreign  Tech.  Div.,  Wright-Patterson  AFB,  Ohio) 
Trans.  No.  MCL- 1280/1;  17  Aug.  1961;  ASTIA  AD-269  651 


ABSTRACT:  A  discussion  is  presented  of  the  effects  of  g-forces,  (acceleration 
and  deceleration),  and  of  wight lessniess . 
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Gillings,  W.H.  1950  THE  EFFECTS  OF  INTERPUNETARY  FLIGHT  Brit.  Intetplan.  Soc.  J 
9:105-107,  May  1950 


Golikov,  A.  &  N.  Smirnov  1960  INTERSTELLAR  TRAVELLERS 

^ir  Information  Division,  Wright-Patterson  AFB,  Ohio)  AID  Rbpt.  No  61-72 
ASTIA  AD  260  501  /  v  i 

Original  Source:  Ogonek  35:  2 
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Golikov,  A.  &  N.  Smirnov  1960  FOUR -LEGGED  ASTRONALTS 

^ir  Information  Division,  Wright-Patterson  AFB,  Ohio)  AID  Rept.  No.  61-72 
ASTIA  AD  260  501 
Original  Source:  Ogonek  49:  2 
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Goodman,  B.  D.  1961  THE  PSYCHOLOGICAL  AND  SOCIAL  PROBLEMS  OF  MAN  IN  SPACE- 
A  LITERATURE  SURVEY 

(System  Development  Corporation,  2500  Colorado  Ave . ,  Santa  Monica, 
Calif.)  Field  Note  5220,  March  2,  1961  ASTIA  AD  252  434. 

ABSTRACT:  What  type  of  man  will  be  able  to  endure  the  silence  and  lone¬ 
liness  of  space,  with  no  human  voice  to  speak  to  him,  no  human  ear  to  listen'; 
What  type  of  man  can  remain  alert  and  maintain  his  performance,  removed 
from  ordinary  sensory  stimuli,  enclosed  in  the  cramped  quarters  of  a 
space  capsule  as  it  leaves  the  earth  and  all  that  is  familiar'; 
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A  review  of  space  literature  shows  that  the  primary  emphusis  in  research 
has  been  on  engineering--des igning  the  space  vehicle  to  get  man  into  space, 
and  providing  the  proper  closed  ecological  system,  the  necessary  controls, 
displays,  and  equipment  to  make  it  possible  for  him  to  survive  there. 

This  phase  of  research  has  involved  studying  man  and  his  physiological 
needs,  and  analyzing  human  tolerances  to  environment  variances.  An 
accompanying,  but  less  emphasized  phase  has  been  concerned  with  the  study 
of  the  psychological  and  social  problems  of  man  in  space. 

It  is  the  purpose  of  this  bibliography  to  bring  together  the  reports,  books, 
and  periodical  articles  published  through  January  1961  in  the  specific  area 
of  behavioral  science  related  to  space  flight,  or  as  it  is  sometimes  called 
"space  psychology."  This  area  includes  social  and  sensory  isolation, 
psychological  assessment  and  training,  fatigue,  confinement,  performance 
under  stress,  work  schedules,  motivation,  weightlessness,  disorientation, 
emotional  stability,  and  the  day-night  cycle. 

Citations  listed  are  unclassified  unless  otherwise  noted.  All  titles  are 
unclassified.  To  facilitate  ordering  items  listed  in  the  Technical  Abstract 
Bulletin  (TAB>  of  the  Armed  Services  Technical  Information  Agency,  ASTIA 
documents  vAD)  numbers  have  been  given  when  available. 
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Goodman,  B.D.  1961  PSYCHQT OGICAL  AND  SOCIAL  PROBLEMS  OF  MAN  IN  SPACE  -  A 
LITERATURE  SURVEY 

American  Rocket  Society  Journal  31(7):  863-872,  July  1961 


ABSTRACT:  What  type  of  man  will  be  able  to  endure  for  months  or  even  years  the 
vast  silence  and  loneliness  of  space,  far  removed  fiom  the  sounds  and  sights 
of  his  natural  environments?  What  type  of  man  can  remain  alert  and  maintain  his 
performance,  deprived  of  ordinary  sensory  stimuli,  enclosed  in  the  cramped 
quarters  of  a  space  capsule  as  it  leaves  Earth  and  all  that  is  familiar? 

It  is  the  purpose  of  this  bibliography  to  bring  together  the  reports,  books,  and 
periodical  articles  published  thru  the  early  part  of  1961  dealing  with  the 
specific  area  of  behavioral  scienc''  r'  lated  to  space  flight,  or  as  it  is  some¬ 
times  called  "space  psychology."  This  area  includes  problems  of  confinement, 
isolation,  sensory  deprivation,  weightlessness,  psychological  assessment  and 
training,  motivation  and  morale,  emotional  stability,  boredom  and  fatigue,  per¬ 
formance  under  stress,  and  work  load.  (Author) 


243 


Gougerot,  L.  1952  WILL  MAN  BE  ABLE  TO  LIVE  ON  BOARD  A  SPACE  SHIP? 
Science  et  Vie,  Special  Astronautical  Issue.  116-133 
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Gourgcrot,  L.  1953  LOI  DE  WEBER-FECHNER  ET  VARIATIONS  DE  LA  PESANTEUR  APPARENTE 
(The  Weber-Fechner  Law  and  Variations  of  Apparent  Weight) 

Med,  aeronaut .  (Paris),  8:119-125. 
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Grandpierre,  F.A.F.  ,  1959  ETAT  ACTUEL  DES  RECHERCHES  ET  ETODE  CRITIQUE  DES 
TROUBLES  PHYSIOIOGIQUES  POUVANT  APPAITRE  AU  COURS  DES  ETATS  DE  SUBGRAVITI 
(THE  PRESENT  STATE  OF  RESEARCH  STUDIES  OF  PHYSIOLOGICAL  PROBLEMS  DURING 
THE  STATE  OF  SUBGRAVITY)  2nd  World  and  4th  European  Congress  on  Aviation 
and  Space  Medicine,  Rome,  Italy,  27-31  October,  1959 
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Grandpierre,  R.,  F.  Biolette,  R.  Loubiere  A  G.  Chatelier  1960  PHYSIOLOGIE  DU 
VOL  SPATIAL  (Physiology  of  Space  Flight) 

Forces  aeriennes  francalses  14(159):  789-823,  May  1960  and  14(160):  969-986, 
June  1960. 


ABSTRACT:  The  following  subjects  are  reviewed:  Acceleration  and  deceleration 
tolerances,  weightlessness,  radiation,  prolonged  life  in  a  space  cabin,  oxygen 
regeneration,  utilization  of  urine  and  collection  of  water  vapor,  and  the 
nutritional  rcquirer.ents  of  astronauts.  (Aerospace  Medicine  31(10):  873, 
October  1960) 
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Grandpierre,  R.,  R.  Angiboust,  G.  Chatelier  and  L.  Leitner  1962  THE 

EFFECTS  OF  THE  ABSENCE  OF  WEIGHT  ON  THE  ELECTRICAL  ACTIVITY  OF  THE  CENTRAL 
NERVOUS  SYSTEM  OF  THE  RAT. 

In  C.  R.  Soc.  Biol.  (Paris)  156:121-122,  1962 
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Grant,  L.J.  1956  LIFE  UNDER  LOW  GRAVITY  CONDITIONS. 

J.  Space  Flight  8(8):3-5.  Oct.  1956. 

ABSTRACT:  The  low-gravity  conditions  which  will  be  encountered  on  space  flights, 
e.g.,  to  the  moon,  present  different  problems  from  those  associated  with  zero 
gravity.  First,  the  dichotomy  between  mass  and  weight,  nonexistent  on  the  earth, 
has  serious  implications  for  the  construction  of  space  suits  for  exploration  on 
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the  nx)on,  locomotion  of  the  explorers,  and  transportation  on  the  moon  surface. 

If  low  gravity  is  accompanied  by  low  pressure  it  will  cause  an  increase  in  capil¬ 
lary  siphonage,  evaporation  problems  due  to  high  vapor  pressure  and  low  boiling 
point,  a  high  rate  of  evaporation,  and  poor  sound  conduction.  Several  prophylact- 
,  ic  measures  are  suggested  to  counteract  muscular  atrophy  during  a  long;tena  stay 
at  low  gravity. 


Grantham,  W.D.  EFFECTS  OF  MASS-LOADING  VARIATIONS  AND  APPLIED  MOMENTS  ON  MOTION 
AND  CONTROL  OF  A  MANNED  ROTATING  SPACE  VEHICLE.  (National  Aeronautics  and 
Space  Administration,  Washington,  D.C.  )  Technical  note  D-803; 

ASTU  AD-  255  528;  May  1961 


ABSTRACT:  An  analytical  study  has  been  made' to  determine  the  effects  of  mass¬ 
loading  variations  on  a  hypothetical  earth-satellite  space  station,  rotating  to 
provide  an  artificial  gravity.  Results  indicate  'that  the  shifting  of  masses 
within  the  rotating  craft  could  bring  about  large  oscillations  in  the  attitude 
angles  and  in  some  cases  the  craft  could  even  diverge  about  an  axis  other  than 
:ha  axis  of  initial  rotation.  Constant-rate  inertia  wheels  and  jet-reaction 
moments  can  be  used  to  minimize  the  undesirable  motions.  (Author) 
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Gravel inc.  D.  E.,  &  B.  Balkc  1960  THE  PHYSIOLOGIC  EFFECTS  OF  HYPODYNAMICS 

INDUCED  BY  WATER  IMMF.RSION.  (School  of  Aviation  Medicine,  Brooks  AFB,  Texas) 
Rcso.arch  Ropt  .  60-88;  ASTIA  AD-247  163;  Sept.  1960 

ABSTRACT;  Body  iiiOTcrsicn  in  water  was  used  to  produce  an  experimental  situation 
in  which  the  normal  weight  sensation  was  .altered  and  in  which  slow  movements  were 
effortless.  The  hypodynamic  effects  of  such  immersion  on  orthostatic  tolerance, 
on  c.irdio-respi  ratory  adaptability  to  physical  stress,  and  on  other  biologic  and 
p sychophys io 1 og ic  parameters  were  studied  on  one  human  subject  in  experiments  of 
2  and  7  days  duration,  respect ive 1 y .  Pronounced  functional  deterioration  resulted 
ftom  the  hypodynam.ic  situation  in  both  experiments;  cardiovascvi  lar  reflexes  were 
severely  disturbed  and  muscul.ir  tone  was  diminished.  The  extensive  biochemical 
studies  on  blood  and  urine  showed  marked  deviations  from  the  normal.  Psychomo'.or 
effectiveness,  tested  on  a  complex  systems  task,  was  impaired  notivoably.  The 
need  for  sleep  appeared  to  be  markedly  reduced  during  the, periods  of  water 
imme  r  s ion  . 

This  area  of  research  is  vital  to  the  man-in-rpace  program.  Weightless  or  near- 
weightless  conditions  in  space  flight  arc  expected  to  produce  a  similar  hypodynami(| 
effect  on  the  organism  as  was  c.iused  by  water  i'™’'<’ts  ic^n .  S^ch  loss  of  functional 
reserves  may  severely  interfere  with  the  astronaut's  c.ipability  to  adjust 
adequately  to  returning  gravitational  forces.  (AUTHOR) 
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Gravel inc,  D.E.  1961  MAINTENANCE  OF  CARDIOVASCULAR  ADAPTABILITY  DURING  PROLONGED 
WEIGHTLESSNESS 

(Air  Force  Systems  Command,  Aeronautical  Systems  Div.,  Biomedical  Lab.,  Wright- 
Patterson  AFB,  Ohio)  Project  7222,  Report  No.  TR  61-707,  Task  722201, 

Dec.  1961.  ASTIA  AD  273  605 

ABSTRACT;  During  zero  gravity,  special  techniques  must  be  used  to  help  the 
astronaut  maintain  cardiovascular  adaptability  and  provide  optimum  tolerance 
during  reentry.  An  experiment  has  been  completed  using  an  arrangement  that 
would  initiate  compensatory  cardiovascular  reflexes  much  like  those  initiated 
by  the  hydrostatic  pressure  effects  of  standing.  The  experiment  used  multiple 
tourniquet  arrangements  to  intermittently  obstruct  venous  ret  -rn  from  the 
periphery.  Subjects  were  first  immersed  for  six  hours  with  no  protection. 

Later,  the  same  subjects  were  immersed  for  five  hours  with  protection.  During 
both  tests,  the  orthostatic  tolerance  of  the  subjects  was  recorded  and  compared. 

In  all  subjects,  the  tourniquet  arrangement  maintained  average  or  above  average 
cardiovascular  adaptability 
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Graveline,  D.  E.,  &  G.  W.  Barnard  1961  PHYSIOLOGIC  EFFECTS  OF  A  HYP0DYNA.MIC 
ENVIROisKENT  SHORT  TERM  STUDIES.  (Wright  Air  Development  Division,  Wright- 
Patterson  AFB,  Ohio)  WADD  TR  61-257;  ASTIA  AD-262  992;  March  1961 


See  also  Aerospace  Medicine  32(8): 726-736,  Aug, 

ABSTRACT:  By  a  technique  involving  complete  immersion 

situation  was, produced  in  which  nortnal  weight  sensation 
movement  was  relatively  effortless.  Four  subjects  were 

and  24  hours  of  this  environment.  Tilt  table,  centrifuke,  and  heat  chamber 
studies  demonstrated  significant  cardiovascular  deterioration  even  after  the 
6-hour  runs,  becoming  more  severe  with  the  12-  and  24-h' 


1961 

jin  water,  a  hypodynamic 
f  were  altered  and 
evaluated  after  6,  12, 


„  -  - -  -  *-  .--.-lOur  experiments. 

Pertinent  psychomotor ■ evaluat.ons ,  anthropometric  measures,  and  urine  and  blood 
studies  also  were  done.  results  of  this  study  indirate  that  the  cardiovas¬ 
cular  adaptation  to  a  hypodynamic  environment  of  this  tUe  occurs  early  and  the 
deterioration  from  even  a  6-hour  exposure  is  apparent.  (AUTHOR) 
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Graveiine,  D.  E.  &  M.  M.  Jackson 


1961 


DIURESIS  Associated  with  prolonged 


(Aerospace  Medical 


WATER  IMMERSION.  Report  on  Biophysics  of  Flight. 

Lab.,  Aeronautical  Systems  Div.,  Wright-Patterson  Air  Force  Base,  Ohio) 
ASD  TR  61-651,  December  1961.  -ASTIA  Doc.  No.  AD-273  201. 

ABSTRACT:  Utilizing  complete  water  immersion,  balanced 

unrestricted  activity,  the  diuretic  response  of  five  h 
6-hour  periods  in  this  environment  was  studied.  The  re 
the  low  specific  gravity  diuresis  which  occurs  in  this 
water- diuras is  type,  with  decreased  i.rinary  concentrati 
slum,  urea,  and  creatinine.  (Author) 


urn 


respiration,  and 
an  subjects  to 
suits  indicate  that 
situation  is  of  the 
3ns  of  sodium,  potas- 
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Gravelinc,  D.  E.,  &  G.  W.  Barnard  1961  PHYSIOLOGIC  EFFECTS  OF  A  HYPODYNAMIC 
ENVIRONMENT  SHORT  TERM  STUDIES.  Aerospace  Medicine  32(8): 726-736 ,  Aug. 
1961 

Sec  also  (Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio) 

WADD  TR  61-257;  ASTIA  AD-262  992;  March  1961 

ABSTRACT:  By  a  technique  involving  complete  immersion  in  water,  a  hypodynamic 

■situation  was  produced  in  which  normal  weight  sensations  were  altered  and  move¬ 
ment  was  relatively  effortless.  Four  subjects  were  evaluated  after  6,  12,  and  24 
hours  of  this  environment.  Tilt  table,  centrifuge,  and  heat  chamber  studies 
demonstrated  significant  cardiovascular  deterioration  even  after  the  6-hour  runs, 
becoming  more  severe  with  the  12-  and  24-hour  experiments.  Pertinent  psychomotor 
evaluations,  anthropometric  measures,  and  urine  and  blood  studies  also  were  done. 
The  results  of  this  study  indicate  that  the  cardiovascular  adaptation  to  a  hypo- 
dynamic  environment  of  this  type  occurs  early  and  the  deterioration  from  even  a 
6-hour  exposure  is  apparent.  (AUTHOR) 
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Gravelino,  D.  E.  1961  EFFECTS  OF  POSTUTIE  ON  CARDIOVASCULAR  CHANGES 
INDUCED  BY  PROLONGED  WATER  IMDIRSION.  Rept.  for  Mar-May  61,  on 
Biophysics  of  Flight.  (Aerospace  Medical  Lab.,  Aeronautical  Systems 
Div.,  Wright-Patterson  AFB,  Ohio)  ASD  TR  61-563,  October  1961. 

ASTLA  Doc.  No.  AD -270  869. 

ABSTRACT:  Previous  hypodynamic  research  using  water-immersion  techniques 
was  done  with  the  subjects  in  a  semi-reclining  position.  To  evaluate  the 
possible  influences  of  posture  and  negative  immobilization  on  the  cardiovas¬ 
cular  deterioration  associated  with  prolonged  water  immersion,  a  technique 
was  employed  which  allowed  complete  freedom  of  activity,  position,  and 
attitude.  Five  subjects  were  evaluated  for  functional  change  after  6  hours 
in  this  environment.  The  results  indicate  that  postural  factors  play  an 
insignificant  role  in  the  mechanism  of  cardiovascular  alteration  induced 
by  water  immersion.  (Author) 
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Graveline,  D.  E.,  B.  Balke,  R.  E.  McKenzie,  &  B.  Hartman  1961  PSYChOBIOLOGIC 
EFFECTS  OF  WATER -IMMERSION -INDUCED  HYPODYl^AMICS  Aerospace  Medicine  32(5)- 
387-400,  May  1961 


ABSTRACT:  A  weightless  environment  in  which  movement  was  e fforFl^Ts^^  produced 
by  whole  body  immersion  in  water.  One  subject  was  immersed  for  seven  days.  The 
data  collected  during  that  time  indicated  that  serious  functional  impairment  was 


a  result  of  Inmerslon.  The  urine  showed  significant  changes  and  there  was  a  gross 
disruption  of  psychoiaotor  effectiveness.  In  conclusion,  the  author  states  that 
during  weightlessness  in  space  flight  the  organism  may  undergo  critical  decondi¬ 
tioning  which  will  attenuate  his  tolerance  for  re-entry  stress  and  the  normal 
gravitational  environment. 
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Graveline,  D.E.  1962  MAINTENANCE  OF  CARDIOVASCULAR  ADAPTABILITY  DURING 
PROLONGED  WEIGHTLESSNESS 

Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte- 
Haddon  Hall,  Atlantic  City,  N.J.,  April  9-12,  1962 

ABSTRACT:  It  is  expected  that  during  prolonged  zero  gravity  because  of  the 

absence  of  hydrostatic  pressure  influences,  special  techniques  will  be  necessary 
to  maintain  cardiovascular  adaptability  and  provide  the  orbiting  astronaut  with 
optimum  tolerance  for  re-entry  stresses.  The  author  has  devised  a  multiple 
tourniquet  approach  to  intermittently  obstruct  venous  return  from  the  periphery, 
simulating  the  hydrostatic  pressure  effects  of  standing  and  thereby  "triggering” 
compensatory  cardiovascular  reflexes.  Following  6-hour  periods  of  water  immersion 
with  tourniquet  protection,  the  orthostatic  tolerance  of  3  subjects  was  determined 
and  compared  with  that  obtained  following  previous  6-hour  immersion  tests  with 
no  protection.  The  results  are  presented  and  discussed. 
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Graveline,  D.  E.,  &  M.  McCally  1962  BODY  FLUID  DISTRIBUTION:  IMPLICATIONS 
FOR  ZERO  GRAVITY.  Aerospace  Medicine  33( 11 ): 1281 -1290,  Nov.  1962 

SUMMARY:  In  a  weightless  environment  hydrostatic  pressure  effects  are  eliminated. 

In  the  situation  of  recumbency  in  which  hydrostatic  pressure  influences  are  mini¬ 
mized  by  the  horizontal  position,  significant  redistribution  of  body  fluids 
occurs.  In  recumbency  blood  volume  initially  increases  and  is  redistributed 
cephalad  with  increased  intrathorac ic  filling.  Atrial  volume  receptors  are 
presumably  stimulated  reflexly  inhibiting  the  release  of  ADH,  causing  a  water 
diuresis.  Renal  blood  flow  is  augmented  and  glomerular  filtration  is  increased. 
The  urine  excreted  in  this  circumstance  is  characterized  by  decreased  osmolarity 
and  by  decreased  concentration  but  increased  out.’ut  of  sodium,  potassium  and 
urea.'  This  response  appears  to  be  directly  related  to  hydrostatic  pressure 
influences  and  suggests  the  possibility  that  in  a  weightless  state  significant 
redistribution  of  body  fluids  can  be  expected  with  a  compensatory  diuretic 
response  having  the  above  characteristics.  (AUTHOR) 
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Graveline,  D.  E.  and  M.  M.  Jackson  1962  DIURESIS  ASSOCIATED  WITH  PROLONGED 
WATER  IMMERSION  J.  Appl.  Physiol..  May  1962  17(3) : 5 19-524 

ABSTRACT:  Utilizing  complete  water  immersion,  compensated  respiration,  and 

unrestricted  activity,  the  diuretic  response  of  five  human  subject  to  6-hr.  periods 
in  this  environment  was  studied.  The  results  indicate  that  the  low  sipecific 
gravity  diuresis  which  occurs  in  this  situation  has  characteristics  of  both 
a  water  and  an  osmotic  diuresis.  Possible  physiologic  mechanisms  are  discussed 
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Grave  line,  D.  E.,  &  M.  McCally  1962  SLEEP  AND  ALTERED  PROPRIOCEPTIVE  INPUT  AS 
RELATED  TO  WEIGHTLESSNESS:  WATER  IMMERSION  STUDIES.  (6570th  Aerospace 
Medical  Research  Labs . ,  Wright-Patterson  AFB,  Ohio)  AMRL-TDR-62-83;  ASTIA 
AD-286  022 


ABSTRiVCT:  The  "free-floating"  condition  of  immersion  is  associated  with  substan¬ 

tial  alterations  in  mechano-recept ive  feedback  to  the  central  nervous  system  in  a 
manner  similar  to  the  free-floating  condition  of  weightlessness.  One  area  having 
rather  immediate  operational  application  concerns  sleep  under  these  conditions. 

In  this  study  electroencephalographic  and  e lectrooculographic  recordings  were  made 
during  sleep  of  completely  immersed,  neutrally  buoyant  subjects.  Sleep  records 
were  obtained  while  using  both  tether  and  clamshell  sleeping  facilities  and  were 
compared  to  each  subject's  normal  bedrest  sleep  records.  The  results  are  presented 
and  their  possible  application  to  prolonged  weightlessness  is  discussed.  (AUTHOR) 
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Graybiel,  A.  and  B.  Clark  1960  SYMPTOMS  RESULTING  FROM  PROLONGED 
IMMERSION  IN  WATER:  THE  PROBLEM  OF  ZERO  G  ASTHENIA. 

(L’S  NAVAL  School  Aviat.  Med.  Res.,  Pensacola,  Fla.) 

Juny  15,  1960  Rep.  MR005 . 15-2001,  Subtask  1,  Rep.  4:1-27 
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Graybiel,  A-,  &  B.  Clark  1960  SYMPTOMS  RESULTING  FROM  PROLONGED  IMMERSION  IN 
WATER:  THE  PROBLEM  OF  ZERO  G  ASTHENIA.  (Naval  School  of  Aviation  Medicine 
Pensacola,  Fla.)  Proj  .  MR005 . 15-2001 . 1  .4 . ,  25  July  1960  ;  ASTIA  AD-244  932 
See  also,  Aerospace  Medicine  32(3): 181-196,  Mar.  1961 
ABSTRACT:  In  order  to  reduce  the  effects  of  G  on  the  body,  three___subjects  w^e — 
floated  in  tanks  of  physiological  saline  solution  for  ten  hours  per  day  for  two 
weeks  while  systematic  attempts  were  made  to  eliminate  any  effects  of  sensory 
deprivation.  Tests  of  cardiovascular  function  and  muscular  strength  and 
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coordination  were  given  before,  during,  and  after  the  experiment.  The  results 
indicated  little  or  no  systematic  change  in  the  tests  of  muscular  strength  and 
coordination,  but  all  three  subjects  showed  marked  postural  hypotension  on  the 
tilt-table  during  and  following  the  period  of  immersion.  These  results  are 
discussed  in  terms  of  possible  implications  for  space  flight. 
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Graybiel,  A.  &  B.  Clark  1961  SYMPTOMS  RESULTING  FROM  PROLONGED  IMMERSION 
'  IN  WATER:  THE  PROBLEM  OF  ZERO  G  ASTHENIA 
Aerospace  Medicine  32(3) : 181-196 ,  March  1961. 


ABSTRACT:  To  evaluate  changes  in  fitness  of  Ss  while  the  effects  of  gravity 
on  the  body  were  reduced,  three  healthy  young  men  were  floated  in  tanks  of 
physiologic  saline  solution  for  ten  hours  a  day  during  a  two-week  period. 

When  not  immersed,  they  remained  in  bed,  and  great  care  was  taken  to  minimize 
both  triuscular  activity  and  sensory  deprivation.  A  series  of  tests  of 
muscular  strength  and  coordination  and  of  physiological  function  were  given. 
Some  of  these  were  given  only  before  and  after  immersion  and  others  at 
periodic  intervals  during  immersion.  Analysis  was  made  of  the  test  data  and 
of  observations  relating  to  psychological  stresses.  Implications  of  the  find 
ings  for  the  zero-g  state  were  discussed.  (Tufts) 
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Graybiel,  A.  1962  ORIENTATION  IN  SPACE,  WITH  PARTICULAR  REFERENCE  TO 

VESTIBULAR  FUNCTIONS.  In  Schaefer,  K.E.,.  ed..  Environmental  Effects  on 
Consciousness .  (New  York:  The  MacMillan  Co.,  1962)  Pp .  64-72 


ABSTRACT:  In  man  the  sensory  organs  in  the  vestibular  labyrinth  contribute 

little  to  orientation  in  space  if  comparison  is  made  with  the  otolith  apparatus 
in  fishes  and  the  semicircular  canals  in  birds.  Persons  who  have  lost  the 
function  of  these  vestibular  sense  organs  arc  scarcely  handicapped  by  day  and, 
for  all  ordinary  activities,  are  little  handicapped  at  night.  Indeed,  the 
great  Importance  of  those  organs  rests  in  the  fact  that  they  are  potentially 
capable  of  causing  disorientation.  This  may  re.sult  from  pathological  factors 
or  from  circumstances  in  wliich  persons  are  exposed  to  unusual  patterns  of 
stimulation.  Such  patterns  ray  be  encountered  in  flight,  and  the  conclusion 
Is  reached  that  under  certain  conditions  it  would  be  advantageous  to  the  space 
traveler  if  these  sensory  organs,  especially  the  semicircular  canals,  were 
Tidh- furT^t  fc>frihg~7^ 

DISCUSSION:  It  is  not  unreasonable  to  postulate  that  the  semicircular  caaals 
and  otolith  apparatus  will  contribute  very  little  to  the  orientation  of  a 
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traveler  in  space  and  may  prove  to  be  a  decided  handicap.  The  chief  difficult¬ 
ies  will  arise  from  the  visual  disorientation  and  canal  sickness  if  persons 
are  subjected  to  Coriolis  accelerations.  If  it  should  be  found  desirable  to 
generate  an  artificial  gravitational  field  by  means  of  rotation,  persons  with 
normal  semicircular  canals  would  suffer  unless  the  rate  of  rotation  was  very 
slow.  In  view  of  this  possibility  more  studies  are  needed  with  regard  to 
screening  large  populations  to  determine  if  otherwise  healthy  persons  are 
relatively  insensitive  to  stimulation  of  the  canals,  to  determine  the  limits 
of  adaptation,  and  to  explore  means  of  reducing  or  abolishing  the  function  of 
the  canals.  The  absence  of  this  function  would  not  handicap  the  person  aloft 
and  limit  him  very  little  under  all  ordinary  conditions. 

The  role  of  the  otolith  apparatus  is  less  well  understood  than  that  of  the 
semicircular  canals  but,  in  all  likelihood,  it  is  less  important  for  good  or 
bad  (Lansberg,  1958).  If  it  were  Impossible  to  abolish  the  function  of  the 
canals  without  also  destroying  the  function  of  the  otolith  apparatus,  the  loss 
might  be  appreciable  but  not  great.  (Author)  . 
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Graybiel,  Ashton  1962  THE  SIGNIFICANCE  OF  THE  VESTIBUTAR  ORGANS  IN  THE 
PROBLEMS  POSED  BY  WEIGHTLESSNESS  (Committee  on  Space  Research  (COSPAR), 

The  Hague(Netherlands)  NASA  Grant  R-4 7,  NASA  N62-15219 

ABSTRACT:  An  attempt  is  made  to  define  the  8)nmtomatology  which  may  be  specifi¬ 
cally  ascribed  to  the  semi  Ircular  canals  and  to  the  otolith  apparatus  or  to  any 
Interaction  between  the  two;  and  thus  to  define  canal  sickness,  otolith  sickness 
and  vestibular  sickness.  The  two  force  environments  discussed  are  weightlessness 
and  the  inertial  forces  generated  in  the  effort  to  overcome  weightlessness. 

The  two  sensory  org.nns  involved,  collectively  termed  the  vestibular  organs,  are 
the  semicircular  canals  which  are  stimulated  by  angular  and  corlolls  accelera¬ 
tions,  and  the  otolith  apparatus,  stimulated  by  linear  accelerations.  Evidence 
Is  presented  that  the  syndrome  canal  .«ickness  occurs  when  the  semlclcular 
canals  are  exposed  to  unusu.al  patterns  of  angular  accelerations  of  sufficient 
magnitude  and  duration.  Cardinal  symptoms  are  visual  and  postural  illusions,  sweat 
ing,  nausea  and  vomiting,  somnolence,  apathy,  and  difficulty  in  walking.  A 
specific  syndrome  analogous  to  canal  sickness  has  yet  to  be  ascribed  to  the 
otolith  apparatus;  on  the  other  hand,  the  otolith  apparatus  has  not  been  ruled 
out  as  a  possible  cause  of  symptoms  during  exposure  to  zero  g.  Difficulties 
are  encountered  partly  because  weightlessness  affects  all  gravireceptors ,  and 
partly  because  prolonged  weightlessness  has  not  been  simulated  under  terrestrial 
conditions.  An  experimental  program  is  under  way  with  human  subjects  and  squirrel 
monkeys  to  determine  whether  otolith  sickness  may  result  from  bizarre  stimulation 
of  these  sensory  organs  under  terrestrial  conditions. 
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Graybiel,  A.  1962  THE  SIGNIFICANCE  OF  THE  VESTIBULAR  ORGANS  IN  THE  PROBLEllS 
POSED  BY  WEIGKTLESSNESS 

(Paper,  Third  International  Space  Science  Symposium  and  Fifth  COSPAR  Plenary 
Meeting,  April  30-May  9,  1962,  Washington,  D.C.)  NASA  N62-15219 

ABSTRACT:  In  defining  the  symptoms  ascribed  to  the  semicircular  canals  and  to 
the  otolith  apiparatus  or  to  any  interaction  between  the  two,  the  author  also 
describes  canal  sickness,  otolith  srcKness,  and  vestibular  sickness.  The 
environment  is  one  of  weightlessness  or  the  inertial  forces  generated  to  overcome 
weightlessness.  The  semicircular  canal  is  stimuli<ted  by  angular  and  coriolis 
acceleration  and  the  otolith  apparatus  is  stimulated  by  linear  acceleration. 

Canal  sickness  is  stimulation  of  the  semicircular  canals  by  angular  acceleration. ■ 
Symptoms  cf  canal  sickness  include  :-.-eating,  nausea  and  vomiting,  apathy,  illus¬ 
ions,  and  difficulty  in  walking.  An  illness  like  C'  al  sickness  has  not  yet 
been  ascribed  to  the  otolith  apparatus.  However,  it  may  be  a  possible  cause  of 
symptoms  during  exposure  to  zero  g.  The  difficulty  in  experimenting  with 
weightlessness  is  that  it  cannot  be  simulated  under  terrestrial  conditions. 

At  the  present  time  a  program  is  experimenting  \»ith  humans  and  squirrel  moh’.eys 
to  determine  whether  otolith  sicknefes  might  result  from  stiim'.lation  of  these 
sensory  organs  under  terrestrial  conditions. 
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Green,  F.  H.  1958  C02  DISPOSAL,  LEAKPROOFING,  ZERO  GRAVITY:  PROBLEMS 

FOR  SPACECRAFT  AIR  CONDITIONING.  Aviation  Age.  29:  174  -  179,  May  1958 
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Crether,  W.  F.  1962  PSYCHOLOGY  AND  THE  SPACE  FRONTIER 
Amer.  Psychologist  17(2) : 92-101 ,  Feb.  1962 


ABSTRACT:  The  contribution  of  psychologists  to  space  flight  work  is  summarized 
according  to  its  historical  progression  with  emphasis  on  engineering  psychology. 
The  work  of  a  few  outstanding  psychologists  in  the  Project  Mercury  is  cited, 
e.g.,  in  astronaut  selection,  training,  and  performance  data.  Others  contributed 
analysis  of  work  load  during  Mercury  flights,  development  of  a  new  type  of  atti¬ 
tude  indicator,  analysis  of  equipment  failure,  simulator  design,  and  research  on 
the  effects  of  weightlessness.  Future  areas  for  research,  deal  with  overcoming 
effects  of  prolonged  confinement  to  a  small  space  vehicle,  human  performance  in 
zero-g  conditions,  perceptual  problems  in  space,  and  diurnal  cycle  adjustment. 

(Aerospace  Medicine  33^(8^) :- lOSA^^^g 1962 ) - 
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Griffith,  R.,  W.  Nordberg,  &  W.  C.  Stroud  1956  THE  EKVIRON'>‘ENT  OF  AN' 

EARTH  SATELLITE.  (U .  S.  Army,  Signal  Corps  Engineering  Labs.,  Fort 
Monmouth,  N.  J.)  SC  Proj .  172A,  DA  Proj  .  3  99  07  021,  Tech.  Memo.  NR  M 
1747,  March  1956,  Rev.  Nov.  1956 

ABSTRACT;  This  report  is  a  collection  of  graphs,  tables,  and  other  data  rele¬ 
vant  to  the  environment  of  an  earth  satellite  during  both  the  launching  and 
in-orbit  phases .  The  information  was  assembled  from  recent  sources  and  to  some 
extent  unpublished.  The  major  topics  include  mechanical -thermal  considerations 
composition  of  the  atmosphere,  properties  of  the  atmosphere,  radiation  at  high 
altitudes,  cosmic  rays,  variation  of  g  with  height,  the  earth's  magnetic  field, 
temperatures,  pressures,  densities,  and  winds,  micrometeorites  and  meteorites. 
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Grishina,  M.  1960  OTVAZHNAYA'  IN  OUTER  SPACE^A^AIN. 

Meditsinskiv  Rabotnik.  (Moscow)  p.  3,  17  July  t960.  (translation) 

ABSTRACT:  Animal  training  is  described  for  a  female  rabbit  named  Zveidochka, 
and  dogs  named  Malek  and  Otvazhnaya  (the  latter  of  whom  has  made  five  previous 
flights  into  outer  space),  and  the  subsequent  space  flight  results  are  briefly 
given.  During  the  training  period  a  high-speed  centrifuge  was  utilized  and 
physiological  data  was  obtained  from  medical  devices  attached  to  the  animals. 
"The  centrifuge  is  set  at  a  definite  rate  of  rotating  motion.  The  effect  of 
G- forces  on  the  animal  organism  can  be  observed  on  the  screen  of  the  apparatus. 
Training  was  also  conducted  on  the  vibration  platform,,  where  the  animals  were 
subjected  to  vibration  similar  to  that  experienced  in  a  rocket  flying  through 
space.  "During  the  actual  flight  cardiovascular  and  respiratory  observations 
were  made  on  the  dogs  with  pulse  rate,  respiration,  arterial  pressure,  and 
"cardiac  biocurrents"  being  recorded.  The  telemetry  system  also  provided 
information  concerning  changes  in  muscular  tonus  during  weightless  of  the 
rabbit.  "They  did  not  suffer  any  kind  of  injury;  there  were  no  signs  of  even 
slight  hemorrhages.  No  serious  disturbances  in  physiological  functions  were 
noted  in  the  animals.  Otvazhnaya  and  Malek  feasted  on  beefsteak  and  Zvezdochka 
ate  radishes  with  fresh  grass". 
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Gurfinkel,  V.  C. ,  P.  K.  Isakov,  V.  B.  Malkin,  &V.  I.  Popov  1959  KOORDINATSIIA 
POZC)  I  DVIZHENII  CHELOVEKA  V  USLOVIIAKH  POVYS  HEN-NO  I  I  PONIZHENNOI  GRtWlTATSII 
(COORDINATION  OF  POSTURE  AND  MOVEMENTS  OF  MAN  IN  CONDITIONS  OF  INCREAfED 
AND  DECREASED  GRAVITY)  Biul.  Eksper imrfjntal  Noi  Biologii  I  Med.  (Moscow) 
48(11): 12-18,  Nov.  1959 


ABSTRACT:  The  effect  of  rapidly  alternating  phases  of  increased  and  decreased 
gravitational  force  on  motor  coordination  and  posture  was  studied  in  seven  human 
subjects.  Experiments  were  conducted  in  the  elevator  of  Moscow  University,  which 
permits  changes  in  gravity  ranging  from  2  G  to  0.3  G  within  two  to  three  seconds. 
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Positional  changes  of  body  and  extremities  and  motor  coordination  were  recorded 
graphically.  Under  the  experimental  conditions  no  significant  disturbances  were 
registered  either  in  coordination  of  positioning  of  the  body  and  limbs  or  in 
the  adequacy  of  motor  performance .  The  role  of  the  visual  analysor  in  maintain¬ 
ing  equilibrium  does  not  increase  significantly  under  conditions  of  subgravity, 
as  shown  by  analysis  of  equilibrium  reactions  of  subjects  with  their  eyes  closed 
or  open.  It  is  concluded  that  a  50  per  cent  increase  or  decrease  in  gravity  does 
not  materially  affect  the  system  which  regulates  posture  and  movement  on  the  basis 
of  proprioceptive  afferentation.  (AUTHORS) 


Gurovskiy.  N.  N.,  &  M.  A.  Gerd  1962  IN  THE  SPACEFLIGHT  LABORATORY 

Nauka  i  Zhizn'  (10):21-28  (Translation  Services  Branch,  Foreign  Technology 
Division,  Wright-Patterson  AFB,  Ohio,  Trans.  No.  FTD-TT-62 -652- 1+2+4;  ASTIA 
AD-286  201;  8  June  1962) 
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Gurovskii,  N.  and  M.  Gerd  1962  THE  STATE  OF  WEIGHTLESSNESS 

Trans,  from  Komsomol 'skaya  Znamya  (USSR)  (21): 1  and  (22):4,  1962. 

(Joint  Publications  Research  Service,  New  York,  N.  Y.) 

April  30,  1962  JPRS:  13619 

ABSTRACT:  General  conclusions  about*  the  effect  of  weightlessness  (or  rather 
Its  lack  of  effect)  on  the  human  body  are  drawn  from  the  flights  of  the  space 
dogs  and  from  the  flights  of  Gagarin  and  Titov.  When  Titov's  body  became 
weightless  he  temporarily  lost  his  orientation  in  space  and  felt  that  he 
was  flying  upside  down.  The  orientation  was  quickly  reestablished  when  he 
looked  around  his  cabin.  Cessation  of  signals  from  the  vestibular  apparatus 
was  compensated  for  by  means  of  vision  and  muscle  sensation. 
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Gurovskiy,  N.N.  &  M.A.  Gerd  1962  WEIGHTLESSNESS 

Translation  Services  Branch,  Foreign  Technology  Division,  WP-AFB,  Ohio 
FTD-TT-62-1310/1+2+4  October  3u,  1962  ASTU  AD  292  227 
(Original  Source:  Nauka  i  Zhizn*.  No.  11,  1961,  pp.  86-91) 

ABSTRACT:  A  detailed  report  is  given  of  Titov's  reactions  to  weightlessness  during 
space  flight.  Both  an  electrocardiogram  and  an  electromyogram  were  recorded 
during  the  flight.  Also,  the  physical  action  of  his  heart  and  the  depth  and 
frequency  of  his  respiration  were  registered.  During  the  flight,  it  was  found 
that  the  cosmonaut  had  normal  muscular  movements;  he  was  able  to  work  and  carry 
out  complicated  tasks;  and  he  ate,  drank,  slept,  and  used  the  toilet  facilities. 
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Haber,  F.  &  H.  Haber  1950  POSSIBLE  METHODS  OF  PR0DUCI1;G  THE  GRAVITY-FREE 
STATE  FOR  MEDICAL  RESEARCH. 

J.  Aviation  Mod.  21(5) :395-400. 
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Haber,  F.,  H.  Haber  1951  POSSIBLE  METHODS  OF  PRODUCING  THE  GRAVITY-FREE  STATE 
FOR  MEDIC/VL  RESEARCH,  In  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)' 
l£i  totre  pf  Space  Medicine,  Item  #2,  Jan.  1951 
See  also  J.  Avia.  Med.  2 1(5) ; 395-400,  1950 

ABSTRACT:  The  purpose  of  this  paper  is  to  present  some  theoretical  considerations 
as  to  the  procurement  of  means  suitable  for  studying  the  medical  phenomena  assoc¬ 
iated  with  the  lack  of  weight.  The  following  requirements  must  be  met  in  feliminat 
ing  gravity:  (1)  The  means  must  be  equipped  with  a  controllable  force  in  order 
to  make  it  capable  of  overcoming  and  eliminating  the  support  originating  in  fric¬ 
tion  from  the  air.  ('2)  The  means  must  be  able  to  cope  with  high  velocities  wti  ich 
it  must  attain  and  subsequently  break  down.  The  modem  aircraft  is  such  a  means. 

It  is  more  suitable  than  the  elevator  method.  The  aircraft,  in  contrast  to  the 
elevator,  is  not  limited  to  a  single  dimension,  namely  the  vertical  in  its  motion. 
The  aircraft -method  also  affords  the  possibility  of  producing  certain  values  of 
sub-gravity.  Furthermore,  the  zero-g  aircraft  affords  durations  of  the  gravity 
free  state  more  than  twenty  times  as  long.  (CARI) 
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Haber,  F.  1952  STUDY  ON  Su'BGRAVITY  STATES 

In  USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas,  Epitome  of  Snace 
Medicine,  Item  4 

Sec  also  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Project  No. 
21-34-003;  Rept ,  No.  1,  Anril  1952 


ABSTRACT:  Equations  arc  derived  for  calculating  the  duration  of  gravity-free  or 
subgravity  states  as  functions  of  gravity  and  initial  speed  or  gravity  and  eleva¬ 
tion.  Plots  are  given  for  (1)  minimum  speed  required  as  a  function  of  gravity 
for  different  initial  angles  o::  climb  and  an  initial  velocity  of  450  m.p.h.  (2) 
speed  as  a  function  of  time  for  0.0  and  0.5  g,  (3)  duration  of  sub  gravity  flights 
for  various  initial  angles  of  climb  at  an  initial  speed  of  450  m.p.h.,  and  (4) 
two  trajectories  cf  flight  for  0.0  and  0.5-g  states,  at  an  initial  angle  of  climb 
of  45  degrees  and  initial  speed  of  450  m.p.h.  An  airplane  with  an  initial  speed 
ot  450  m.p.h.  makes  possible  the  maintenance  of  zero  gravity  for  35  seconds. 

(TIP  ABSTRACT) 


!Mr«T,  F.  195?  STVUY  Oi;  SUIK'.RAVITY  ilATLS 

(SchinUj^f  Avlat  ion  MctiicLne,  Randolph  AFS*  Tiy-.i?)  Project  l.o .  21-:)'.-003, 
Kept.  No .  i ,  April  1952 

See  also  USAF  School  of  Aviation  Piedicine,  Randolph  ,sj  B Texa  s  ■,  ^Ipi  t  or-o  of 
Space  Medicine,  Itea  4  '  "  . 

ABSTRACT:  Equations  are  derived  for  calculating  the  duration  of  gravi ty- f roe  or 
subgravity  states  as  functions  of  gravity  and  initial  speed  or  gravity  and  eleva¬ 
tion.  Plots  are  given  for  (1)  minimum  speed  'required  as  a  function  'of  gravity 

for  different  initial  angles  of  climb  and  an  initial  velocity  of  450  m.p.h. 

(2)  speed  as  a  function  of  time  for  0.0  and  0.5  g,  (3)  duration  of  sub  gravity 
flights  for  various  initial  angles  of  climb  at  an  initial,  speed  of  450  m/p.h, ,  and 
(4)  two  trajectories  of  flight  for  0.0  and  0.5-g  states,  at  an  initial  angle  of 
climb  of  45  degrees  andinitial  speed  of  450  m.p.h.  An  airplane  with  an  initial 

speed  of  450  m.p.h.  makes  possible  the  maintenance  of  zero  gravity  for  35  sec. 

(TIP  abstract) 
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Haber.  F.  1953  HUMAN  FLIGHT  AT  THE  LIMITS  OF  THE  ATMOSPUERK:  G-FORCES  ANO 
WEIGHT  IN  SPACE  TRAVEL.  Sky  and  Telescope  12(4):97-9S,  114 
See  also  J.  Brit,  interp 1 aaetary  Soc .  12: 32-34 

ABSTRACT;  This  is  a  general  dis^'iission  of  the  problem  of  body  weight  with  respect 
to  huma.i  subjects  traveling  in  rockets  to  the  upper  limits  of  the  atmosphere  and 
beyond.  In  a  rocket  take-off.  the  .acceleration  (and  weight)  will  increase  toward 
the  end  of  the  propulsion  period.  The  human  body  can,  for  a  naxim.un  of  3  minutes, 
tolerate  11  g  in  the  prone  position  and  14  g  in  the  supine  position.  These 
tolerances  will  effectively  limit  the  acceleration  of  a  rocket  with  human  cargo. 
Assuming  that  the  initial  stage  of  rocket  flight  is  achieved  with  the  passengers 
still  in  good  condition,  the  problem,  of  weightlessness  m.u.st  next  be  overcome.  It 
is  expected,  on  the  basis  of  animal  exper  im.encat  ion ,  that  no  tisajor  circulatory 
disturbances  will  develop;  but  there  might  be  som:e  difficulty  in  orienlatior,  and 
OTiScular  coordination.  The  effects  of  prolonged  weightlessness,  are  however, 
unknown---either  with  regard  to  animals  or  humans. 


Haber.  H. .  &  F.  Haber  1950  POSSIBLE  METHODS  OF  PRODUCING  THE  GRAVITY-FREE 
STATE  FOR  MEDICAL  RESEARCH.  J.  Avia.  Med.  21:395-400 

See  also  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Epitome  of  Space 
Medicine,  Item  #2,  Jan.  1951  (F)  - 


ABSTRACT:  The  purpose  of  this  paper  is  to  present  som.e  theoretical  considerations 
to  ._the  procurement_pf  means  suitable  Tor  studying __the-medical  phenomena  assoc-  - 
iated  with  the  lack  of  weight.  The  following  requ irem.ent s  m.ust  be  met  in  elimi¬ 
nating  gravity:  (1)  The  means  must  bo  equipped  with  a  ■  controllable  force  in  order 
to  make  it  capable  of  overcoming  and  eliminating  the  support  originating  in  fric¬ 
tion  from  the  air.  (2)  The  means  must  be  able  to  cope  with  high  velocities  wliich 


.  2,2H3  . 


It  r.ust  /i.tain  and  suSsoqi,.  nt  1  y  hr^aW  down.  The  r.»'dfrn  aircraft  ;  s.  such  a  r*a:.s 
li  IS  norc  suita^-'lo  th.in  the  cl:vator  rr.otiiod.  The  aircraft,  in  contrast  to  thi. 
cltvator,  i.s  not  limited  to  a  single  dimension,  namely  th.c  vertical  in  its  notion. 
'L'hc  aircraft-method  also  affords  the  possibility  of  producing  certain  value,  of 
sub-gravity.  Furthermore,  the  zero-g  aircraft  affords  durations  of  the  gravity 
free  state  more  than  twenty  times  as  long.  (CARI) 
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Haber,  H.  Nov.  1931  GRAVlTA"inN  A,ND  -'EIGHT.  (Symposium  on  the  Physics  and 
Medicine  of  the  Upper  At  .osphere,  San  Antonio,  Te;;as  ,  6-9  Nov.  1931) 
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Haber.  H.,  &  S.  J.  Gerathewohl  1931  ON  THE  PHYSICS  AND  PSYCHOPHYSICS  OF 
WEIGHTLESSNESS.  J.  Avia.  Med.  22 (6) ; 180- 1 89 ,  June  1951 

Sec  also  (School  of  Aviation  Medicine,  Randolph  APB,  Texas)  Epitome  of  Space 
Medicine .  Item  #i4  (F) 


ABSTRACT;  In  an  analysis  of  the  effects  of  weightlessness  on  the  human  organism, 
two  possible  situations  nuiy  be  'assumed:  (1)  the  subject  is  adapted  to  g=  1  ,  and 
(2)  the  subject  adapts  himself  to  g-0.  In  the  first  instance  the  subject  will 
e.xpericnce  a  continuous  sensation  of  falling,  while  the  second  condition  will  give 
rise  to  sensations  of  being  lifted  upwards.  Some  of  the  ensuing  sersations  will 
be  overcome  by  the  visual  sense  when  observing  objects  which  are  stationary  in 
respect  to  the  body.  However,  if  one  accepts  the  validity  of  Fcchner's  law  for 
the  highly  complex  sense  of  gravity,  serious  consequences  may  result  from  the 
weightless  state.  Thus  the  intensity  range  for  sensations  from  0  to  infinity 
corresponds  to  a  stimulus  range  from  g- 1  to  g  00.  However,  the  intensity  range 
for  sensations  from  0  to  -00  will  correspond  to  a  stimulus  range  of  g=  1  to, g-0. 
Therefore,  in  reducing  the  gravity  to  zero,  the  same  range  of  sensations  is 
o>''  „  -n  .in  1  imit'*''  increase  of  accelera*- ’on  .  The  sensation  of  gravity 

becomes  f-«rt icularly  critical  wticn  values  ot  g  ^jiace  0.  At  this  point  very 

oinor  ia,  «ccp  1  erar  i  on  will  result  in  highly  Intense  sensations.  At  zero 

gravity  .sc  1  f- induced  accelerations  through  voluntary  or  forced  movements  of  the 
organism  become  critical,  because  of  the  intensity  of  sensations  evoked.  These 
sensations  are  not  experienced  at  normal  gravity,  since  according  to  Fechner's 
law  nori.iaily  the  small  additional  accelerations  remain  below  the  sensory 
threshold 
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Haber,  H.,  &  S.  J.  Gerathewohl  1951  ON  THE  PHYSICS  AND  PSYCHOPHYSICS  OF 
WEIGHTLESSNESS.  In  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas) 
Epitome  of  Space  Medicine  ,  Item  #14 
See  also  J .  Avia.  Med.  22(6) : 180- 189 ,  June  1951 


ABSTRACT:  In  an  analysis  of  the  effects  of  weightlessness  on  the  human  organism. 


two  rossiS’.e  situjtlcns  r..iv  So  assent'd;  (1)  the  subject  is  adapted  to  1,  and 
(2)  the  su.'  ect  adapts  hinsolf  to  g'=0.  In  the  first  ins’:ariCt;  t'r.e  bu  joct  will 
experience  a  continuous  sensation  of  fallin;*,.  while  the  second  condition  will  ^jivc 
rise  to  sensations  of  being  lifted  upwards.  Sot^  of  the  ensuing  sensations  will 
be  ovcrcotme  by  the  visual  sense  when  observing  objects  wh.ich  arc  stationacs’  in 
respect  to  the  body.  However,  if  one  accepts’  the  validity  of  Fechner's  law  for 
the  highly  complex  sense  of  gravity,  serious  consequences  may  result  from  t'ne 
weightless  state.  Thus  the  intensity  range  for  sensations  from  0  to  infinity 
corresponds  to  a  stimulus  range  from  g- 1  to  g-00.  However,  the  intensity  range 
for  sensations  from  0  to  -00  will  correspond  to  a  stimulus  range  of  g- 1  to  g=0. 
Therefore,  in  reducing  the  gravity  to, zero,  the  same  range  of  sensations  if  obtain 
ed  a^  in  an  unlimited  increase  of  acceleration.  The  sensation  of  gravity  becomes 
particularly  critical  wlicn  values  of  g  approximate  0.  At  this  point  very  minor 
'Cha'nji;M''iii.'iaccelerAtijQii  will  result  ia  highly  iotense  sensatioDu.g .  At  zero  gr.tvicv 
self-induced  accelerations  through  voluntary  or  forced  mc'vcmcnt s  of  the  organism 
become  critical,  because  of  the  intensity  of  sensations  evoked.  These  sensations 
are  not  experienced  at  normal  gravity,  since  according  to  Fechner's  laW  normally 
the  small  additional  accelerations  remain  below  the  sensory  threshold. 


2^5 

Haber,  K.  1951  THE  HUMAN  BODY  IN  SPACE 
Seient.  Amer.  184:16-19,  Jan.  1951 

See  also  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Epitome  of  Space 
Medicine .  Item  12,  (F) 

ABSTRACT:  Article  discusses  the  measures  which  must  be  taken  to  enable  men  to 
survive  in  the  alien  environment  of  the  void  beyond  our  atmosphere. 

SECOND  ABSTRACT:  This  article  discusses  the  measures  which  must  be  taken  to 
enable  men  to  survive  in  the  alien  environment  of  the  void  beyond  our  atmosphere 
The  first  problem  to  be  dealt  with  is  acceleration.  Another  problem  is  weight¬ 
lessness.  Coiiicol  of  cabin  temperature  and  oxygen  supply  is  another  considera¬ 
tion.  Meteors  are  a  field  of  real  danger  for  astronauts.  The  author  discusses 
each  of  the  preceH-'ng  problems.  (CARI) 
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Haber,  H.  1952  PHASING  AND  CO-ORDINATION  OF  MEDICAL  RESEARCH  WITH  TECHNICAL 
AND  ENVIRONMENTAL  DEVELOPMENT 

In  C.S.  White,  et  al.  (Eds.)  Physics  and  Medicine  ui  t^  Upper  Atmosphere: 

A  Study  of  the  Aeropause .  (Alburquerque;  Univ.  of  New  Mexico  Press, 

1952)  pp.  575-581 

ABSTRACT:  The  basic  environmental  changes  resulting  from  human  flight  beyond  the 
earth's  atmosphere  are  briefly  outlined.  Tnese  changes  will  Impose  ou  space 
Mdlcine  the  task  to  overcome  the  following  basic  problems:  (1)  the  problem  of 
explosive  deco^ressloh,  t^i^erature  control,  dhd  bottled  air;  (2)  problems  arrising 
from  ionizing  radiation  (cosmic  rays)  and  meteors;  and  (3)  problems  arising  from 
the  occurrence  of  weightlessness.  A  projected  phase  schedule  Is  presented  in 
dlagramraatlc  form. 


7 
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Haber.  H.  I9i2  rLin:iT  AT  THE  nORDERT;  OJ-  SKA'  E .  THE  HT.’KAN  FACTOR  OF 

MANNED  ROCKET  ELKKT.  In  (School  of  Aviation  M.cl!.ine.  Rardolph  AJB,  Texts) 
Epltotiw  of  Sp.ire  Modic'no  ,  Item  no.  18 

See  also  J.  Ainorican  Kocki't  Socltty  ?2  (  5) ;  2b9 -2  7^  ,  Sept  -Oct  .  19i2 


ABSTRACT:  A  functional  border  between  atmosphere  ant*  space  Is  defined  as  a  levc’ 

at  wftich  the  atmosphere  falls  as  a  supporting  medun-,.  and  space-equ  iya  lent  con¬ 
ditions  begin.  Depending  upon  a  particular  kinH  c.  fii.ietion  the  corresponding 
limit  is  located  at  a  certain  altitude.  The  imijoi  functions  of  the  atmosphere 
for  man  and  craft  are  the  following:  Contributing  to  respiration,  preventing 
boiling  of  body  fluids,  su.stalning  ccn.ifust  ion  of  fuel,  absorbing  heavy  primaries 
of  cosmic  radiation,  absorbing  solar  UV-doyl ight ,  absorbing  meteors,  interacting 
thermally  with  the  craft,  and  interfering  by  air  drag  over  long  periods  of  time 
(permanence  of  satellite  orbits).  Dependirig  upon  the  nature  of  a  particular 
function,  the  functional  borders  so  defined  are  more  or  less  extended  regions. 

The  various  functional  borders  of  space  lie  in  the  region  between  10  and  120  miles 
of  altitude.  The  significance  of  the  above  mentioned  factors  for  manned  rocket 
flight  is  discussed  wi^h  special  emphasis  upon  problems  of  aero-medical  and  space- 
medical  nature-.  The  use  of  the  term  "aeropausc"  for  the  border  region  between 
'^^^sphere  and  space  la  proposed .  (AUTHOR) 
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Haber,  H.  1952  STUDY  ON  SUB-GRAVITY  STATES  (USAF  School  of  Aviation  Medicine, 
Randolph  AFL,  Texas)  Project  No.  21-34-003,  Repert  No.  1,  April  1952, 
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Haber,  H.  1952  MEDICAL  RESEARCH  IN  THE  DEVELOPMEbT  OF  MANNED  ROCKET  FLIGHT 
Technical  Data  Digest  17(2); 12-13 


APSTfv\CT:  A  tentative  scheaule  ot  pre-^nt  and  future  aviation-  and  spact -medical 

research  tasks  is  presented.  The  establishment  of  an  artificial  satellite  would 
be  the  next  step  in  line,  with  animal,  ex'eriments  preceding  the  employment  of 
humans.  Future  studies  will  have  to  concentrate  particularly  on  problems  result¬ 
ing  from  conditions  In  an  environment  without  gravity  and  atmosphere  (supply  of 
climate  and  breathing  air,  filtering  of  radiation,  and  supply  of  mechanical 
support).  (Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine 
Bibliography)  (Technisch  Documentatie  en  I.',formatie  Centrum  voor  de  Kri jgsmacht , 
den  Haag,  Netherlands)  Rept  No,  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 
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Haber,  H.  1952  ON  SPACE  MEDICINE  PROBLEMS 

(Hayden  Planetarium  Symposium  on  Space  Travel,  Oct.  12,  1951) 
J.  Brit.  Interpl.  Soc .  11:3-9 


JUb«r,  H.  1952  CAN  WE  SURVIVE  IN  SPACE? 

In  Ryan ,  C . ,  ed . ,  Acioas  the  Space  Front ler 
(New  York:  Viking,  1952)  Pp.  71-97 

\_ 

ABStRACT:  A  popular  presentation  of  phya lological  and  psychological  problems 
arising  in  space  travel  from  high  acceleration,  lack  of  atmosphere,  from  cosmic 
and  solar  radiations,  lack  of  gravitational  forces,  and  from  hazards  like 
meteorites  and  inadequate  temperature  regulation. 
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Haber,  H.  1952  PROBLEMS  OF  SPACE  TRAVEL 
Science  New  t,«»rter  62(121:180 


ALSTRACT:  An  analysis  of  psychological,  physiological,  and  physical  problems 

of  space  travel,  presented  by  the  author  in  an  address  before  the  American  Society 
of  Mechanical  Engineers,  is  summarized.  Meteors  constitute  a  danger  above  90 
miles;  cosmic  rays  are  a  health  hazard  between  13  and  23  miles;  and  ozone  and 
ultraviolet  light  require  protective  measures.  Frictional  heat  and  extreme  tem¬ 
perature  differentials  between  lighted  and  shaded  parts  of  the  rocket  present  an 
additional  problem.  Weightlessness  in  free  space  merely  creates  slight  physio¬ 
logical  disturbances;  little  is  known,  however,  about  the  psychological  conse¬ 
quences  of  subgravitational  flight.  (Literatuuroverzicht  (Over  Ruimtevaartgenees- 
kunke)  (Sp?ce  Medicine  Bibliography)  (Technisch  Documentatie  en  Informatie 
Centrum  voor  de  Krijgsnacht,  den  Haag,  Netherlands)  Rept .  No.  TDCK-16903;  ASTIA 
AD-227  817,  Feb.  1959) 
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Haber,  H.  1952  DFR  MENSCH  IM  WELTALL  (Man  in  Space) 
Weltraumfahrt  (Frankfurt),  (1):13-16. 


ABSTRACT:  Space  medicine  cannot  be  considered  merely  a  matter  of  the  future. 
Human  flight  has  reached  heights  which,  for  all  practical  purposes,  approximate 
conditions  of  interplanetary  space.  The  paper  summarizes  briefly  and  in  general 
terns  problems  of  temperature  regulation  in  the  space  ship,  the  dangers  of  cosmic 
radiation,  and  neuromuscular  difficulties  arising  from  the  lack  of  gravitational 
pull. 
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Haber,  H.  1952  THE  CONCEPT  OF  WEIGHT  IN  AVIATION 
J.  Aviation  Med.  23(6): 594-596,  Nov.  1952. 


ABSTRACT:  For  purposes  of  aviation  engineering  and  medicine,  the  concept 


of  15  rodpfinfd  The  principle  of  d’Alemhort  state,  that  the  .un  of 

the  force  of  gravity,  the  force  of  ar.J  the  external  force,  act.ng 

upon  a  body  is  aero.  The  weight  of  the  body  l.  then  the  re.ultant  external 
force  exerted  upon  the  f  dy  by  a  restraining  agent  In  response  to  force,  of 
gravity  and  inertia.  Six  situations  are  Illustrated,  In  which  the 

shtee  forces  are  represented  as  vectors 


Haber,  H.  1952  GRAVITY,  INERTIA,  AND  WEIGHT 

In  C.  S.  White  and  0.  0.  Benson,  Jr.,  Ed.,  Physics  and  Medicine  of  the 
Upper  Atmosphere.  (Albuquerque,  New  Mexico;  Unlv.  of  New  Mexico  Press, 
1952)  pp.  123-136. 

ABSTRACT:  To  evaluate  properly  the  physiological  processes  in  flight,  a  new 
formulation  of  the  concept  of  weight  is  required.  In  reversing  and  implementing 
the  classical,  definition  of  weight  (or  the  force  of  attraction  which  the  earth 
exert,  on  a  body,  with  its  direction'  toward  the  center  of  the  earth)  the  follow¬ 
ing  definition  is  proposed;  weight  is  the  resultant  external  force  exerted 
upon  a  body  by  a  restraining  agent  in  response  to  forces  of  gravitation  and 
inertia.  This  definition  makes  it  evident  that  weight  of  a  body  is  not  a 
constant  nor  a  property  of  the  body  but  depends  upon  the  dynamic  conditions  to 
which  the  body  is  subjected  (e.g.  inertia,  drag,  or  propulsion  in  an  aircraft). 
On  che  basis  of  fhis  definition  a  formula  is  developed  to  determine  the  weight 
of  a  pilot  under  all  conditions  of  propelled  and  unpropelled  flight,  ine 
possibility  ot  prolonged  weightlessness  Is  a  factor  to  be  counted  on  in  future 
flight  and  is  going  to  become  an  outstanding  aviation-medical  problem.  While 
no  major  distrubances  in  the  normal  physiological  functions  (such  as  digestion, 

breathing,  etc.)  are  foreseen,  normal  orientation  might  be  Impaired. 


Haber,  H.  1953  THE  MECHANICAL  ENVIRONMENT  IN  THE  FUTURE  AIRCRAFT 
in  Haber,  H. ,  ed.,  Frontiers  of  Man-Controlled  Flight. 


Haber,  H.  &  S.J.  Gerathewohl  1953  PHYSIK  UND  PSYCHOPHYS ICK  DER  GEWICHTSLOSIGKEIT 
(Physics  and  Psychophysics  of  Weightlessness)  We  It raumfahrt  4f2l;aa-sn 

ABSTRACT:  During  weightlessness,  the  human  subject  is  adapted  to  g  -  1  during 
which  the  subject  experiences  a  continuous  sensation  of  falling.  The  subject 
can  adapt  himself  to  g  “  0  during  which  he  experiences  the  sensation  of  being 
lifted  upward.  Observation  of  stationary  items  will  overcome  many  of  these 
sensations.  The  weightless  state  .is  very  serious  if  one  accepts  the  validity 
of  Fechner  s  law  for  gravity.  By  reducing  gravity  to  zero,  the  same  sensations 
are  obtained  as  those  experienced  during  an  increase  in  acceleration.  WTien  the 
values  of  g  approximate  0,  very  small  changes  in  acceleration  will  evoke  highly 
intense  sensations.  At  zero  gravity,  self-induced  acceleration  evokes  extremely 
intense  sensations  not  experienced  at  normal  gravity. 


Haber,  H.,  ed.  1953  PROCEEDINCS  OF  A  SYMPOSIl^  ON  FRONTIERS  OF  N.\N-CO:.TROLIi:D 
FLIGHT,  INSTITUTE  OF  TRANSPORTATION  AND  TR/\FFIC  ENGINEERING.  UNIVERSITY  OF 
CALIFORNIA.  LOS  ANGE’^S,  3  APRIL  1953 


CONTENTS: 

Lippert,  S.,  Limltat ipns  to  Noise  and  Vibration  Control 
Haber,  H.,  The  Mechanical  Environment  in  this  Future  Aircraft 
Roth,  H.  P.,  Impact  and  Dynamic  Response  of  the  Body 
Blockley,  W.  V.,  Combined  Physiological  Stresses 

All  Speakers,  Panel  Discussion  on  Frontiers  of  Man-Controlled  Flight, 


Haber,  H.  1954  ’  FROM  HIGH-ALTITUDE  FLIGHT  TO  SPACE  FLIGHT. 

In  Kendricks,  E.J.,  et  al,,  "Medical  Problems  of  Space  Flight" 
Reprint  Instructors  *  Journa 1 .  Winter,  1954. 


ABSTRACT:  High-altitude  flight  will  eventually  become  space  flight  as  a 
natural  result  of  our  continual  efforts  to  extend  our  vertical  freedom  of 
movement.  During  flight,  high-altitude  and  high-speed  go  together.  Several 
ways  of  avoiding  the  dangers  of  overheating  are  as  follows:  better  structural 
materials  which  are  more  heat  resistant  than  present  ones;  and,  of  course, 
flying  at  greater  altitudes  where  the  air  is  thinner.  As  high-altitude  Hight 
will  eventually  blend  with  actual  space  flight,  the  man  in  the  rocket  must  be 
protected  against  the  various  hazards  of  space.  The  crew  must  sit  in  a 
pressurized  cabin  and  wear  a  pressure  ^uit.  The  crew  will  experience  up  to 
six  minutes  of  weightlessness.  It  is  the  task  of  space  medicine  to  help  pilots 
avoid  the  disturbing  effects  of  weiglit  lessness .  (CAR!) 
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Haber,  H.  1955  FROM  HIGH-ALTITUDE  FLIGHT  TO  SPACE  FLIGHT. 
In  USAF  School  of  Aviation  Medicine,  Randolph  AFB,  Texas, 
Epitome  of  Space  Medicine .  Pp.  13-16.  ASTIA  AD-144  581. 


ABSTRACT:  High-altitude  flight  will  eventually  become  space  flight  as  a 
natural  result  of  our  continual  efforts  to  extend  our  vertical  freedom  of 
movement.  During  flight,  high-altitude  and  high-speed  go  together.  Several 
ways  of  avoiding  the  dangers  of  overheating  are  as  follows:  better  structural 
materials  which  .^re  more  heat  resistant  than  present  ones;  and,  of  course, 
flying  at  greater  altitudes  where  the  air  is  thinner.  As  high-altitude  flight 
will  eventually  blend  with  actual  space  flight,  the  man  in  the  rocket  must  be 
protected  against  the  various  hazards  of  space.  The  crew  must  sit  in  a 
pressurized  cabin  and  wear  a  pressure  suit.  The  crew  will  experience  up  to 
six  minutes  of  weightlessness.  It  is  the  task  of  space  medicine  to  help  pilots 
avdid  the  disturbing  effects  of  weightlessness.  (CARI) 
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Haber,  H.  1955  CAN  MAN  SURVIVE  IN  SPACE 
Flyin;^  Riview  10;  15-16 


ABSTRACT:  Phenomena  man  will  experience  in  space  flight  and  his  physiological 
reactions  to  them;  hazards  to  space  flight;  use  of  space  suits.  Article  is 
condensed  from  the  author's.  Man  in  Space  (New  York:  Bobbs-Merr il 1 ,  1953) 
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Haber,  H.  1959  THE  PHYSICAL  FACTORS  IN  THE  SPACE  ENVIRONMENT 
In:  Seifert,  H.S.,  ed.  Space  Technology  (New  York:  T.  Wiley  and  Sons,  1959) 
Chapter  27 
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Haldane,  J.  B.  S.  1951  BIOLOGICAL  PROBLEMS  OF  SPACE  FLIGHT 
J.  British  Interplanetary  Soc .  (London)  10; 154-58,  July  1951 ' 

ABSTRACT:  A  report  on  an  informal  talk  in  which  the  speaker  discussed  how  man 
would  live  in  a  spaceship  and  on  another  planet,  and  the  kind  of  life  to  be 
expected  on  another  planet. 
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Hammer,  Lois  R.  1%1  AERONAUTICAL  SYSTEMS  DIVISION  STUDIES  IN 

WEIGHTLESSNESS:  1959-1960. 

(USAF  Aerospace  Medical  Lab.,  Wrlght-Patterson  AFB,  Ohio)  ProJ. 

7184,  Task  71585,  WADD  TR  60-715 

Ab&TKACT;  This  report  documents  the  more  informal,  early  observations  on 
weightlessness  which  did  not  warrant  separate  publication  because  of  their 
limited  scope  and  summarizes  data  from  the  more  rigorous  investigations 
during  this  peri^J.  For  each  "study"  the  intent  and  method  of  investigation, 
findings,  a..d  references  are  given.  The  C-l^lB,  KC-135,  free-floating  test 
capsules,  camera  technique,  F-104B,  frictionless  devices,  and  water 
submersion  tank  are  described.  The  topics  of  the  two  heading  are; 
aerospace  medica l--phys io logical  phenomena,  stress,  sensory  processes, 
gross  motor  performance  and  locomotion,  fine  motor  behavior;  and  aeromechanics 
--power  generation  and  heat  transfer  problems,  fluid  orientation,  Able*5 
vehicle  stability.  (Tufts) 
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Hammer .  L.R.  1962  PERCEPTION  OF  THE  VISUAL  VERTICAL  UNDER  REDUCED  GRAVITY 

(Behavioral  Sciences  Lab.,  Aeronautical  Systems  Div.,  Wr ight -Patterson  AFB, 
Ohio)  MRL  TDR  62-55,  ASTIA  tJi  28A  OSQ. 


ABSTRACT:  Judgements  of  the  vertical  in  an  unstructured  visual  field  were  obtained 
in  flight  under  four  levels  of  gravity  ranging  from  0  G  to  1  G.  Reduced  and  zero- 
gravity  conditions  were  produced  in  a  cargo  aircraft  flying  a  para')olic  trajectory. 
Each  of, 16  subjects  made  6  judgments  under  each  of  the  4  G-conditions .  Results 
indicate  that,  although  error  of  judgment  of  the  vertical  is  not  large,, it  does 
increase  as  the  G- level  decreases,  from  1.8  degrees  at  1  G  to  3.5  degrees  at  ).G. 
(Author) 


Hanrahan,  J.S..  1958  HISTORY  OF  RESEARCH  IN  SUBGRAVITY  AND  ZERO-G  AT  THE  AIR 

FORCE  MISSILE  DEVELOPICNT  CENTER,  HOLLOMAN  AIR  FORCE  BASE,  NF.J  MEXICO, 
1948  1958  (AFMDC,  Holloman  AFB,  N.  Mex.,  1958) 
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Hanrahan,  J.S.,  &  D.  Bushnell  1960  SPACE  BIOLOGY:  THE  HUMVN  FACTORS 

IN  SPACE  FLIGHT.  (New  York:  Basic  Books,  Inc.,  1960) 

ABSTRACT:  The  book  is  a  survey  of  the  research  accomplishments  in  the  field 
of  space  biology.  Included  in  the  survey  are  the  following  topics:  (1)  man's 
motivation  for  space  travel;  (2)  the  development  of  a  suitable  vehicle; 

(3)  the  hazards  of  acceleration  and  weightlessness;  (4)  potentially  dangerous 
Van  Allen  and  cosmic  radiation.  The  social,  religious,  and  political  implica¬ 
tions  of  space  travel  are  also  included 
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Hardy,  J.D.  and  C.C.  Clark  1960  GRAVITY  PROBLEMS  IN  MANNED  SPACE  STATIONS 
A‘ rospace  Engineering  19:36-39 


ABSTRACT:  It  is  shown  that  more  human  experience  at  zero  g  must  be  available 

before  one  can  conclude  whether  it  is  better  while  in  space  to  stay  at  zero  g, 
or,  by  rotation,  to  maintain  certain  centrifugal  acceleration,  or  to  have 
alternate  periods  at  zero  g  and  at  higher  g;  table  showing  animal  and  man 
ascents  above  100,000  feet 
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Harrower-Erickson,  M.R.  1941  PSYCHOLOGICAL  FACTORS  IN  AVDMIOiS. 
Canad.  mcd.  Ass.  J..  44:348-352 


Hart,  a  M.  1961  EFFECTS  OF  OUTER-SPACE  ENV't  kON'M;  NT  1M1.>KTAN'T  TO 
SIMUIV^TION  OF  SPACE  VEHICLES 

(USAF  Boh.iviora  1  Sclencps  L.ib.,  Wr  iRht-Pat  terson  AFB  ,  Ohio) 

Contract  AF  33(616)  68S8,  ProJ.  61 14 .  Task  60806,  ASP  iP  61  201,  Aug. 
1961.  ASTIA  AD  269  014. 

ABSTRACT:  TIh!  results  ot  a  literature  survey  undertaken  to  define  the 

effects  of  the  outer  space  envi  ronru."  t  important  to  the  simulation  of  space 
vehicles  arc  presented.  Specific  vehicles  and  t ’•a  jec  tor  ies  are  not  included 
Only  the  natural  environment  of  space  is  considered  and  the  survey  is 
limited  to  the  solar  system  with  particular  emphasis  on  the  region  in  the 
near  vicinity  ot  the  earth-m'^on  system  at  heights  greater  than  80  kilometers 
above  the  earth's  surface.  To  specify  those  effects  that  need  to  be  incor¬ 
porated  into  a  space  training  simulator,  the' extet ior  environment,  its 
effect  on  vehicle  and  crew,  and  the  malfunctions  that  may  result  are 
considered.  Recommendations  for  further  study  are  made  (Tufts) 
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Hartman,  B.,  R.E.  McKenzie,  and  P.E.  Crave  line  1960  A.N  EXPLORATORY 

STUDY  OF  CHANGES  IN  PROFICIENCY  IN  A  HYPODYNAMIC  ENVIRONTINT . 

(Scliool  of  Aviation  Medicine,  Broo’r.s  Air  F'jrce  base,  Texas) 

Report  No.  60-72  July  1960.  ASTiA  AD  244  121 

ABSTRACT:  Simulated  weightlessness  for  a  prolonged  period  was  produced  by 

the  body  immersion  technic.  Qiangcs  in  psychomotor  etficiency  was  assessed 
during  immersion  and  after  return  to  the  normal  environment  of  1  G.  Syste¬ 
matic  changes  in  a  relatively  si  pie  task  were  obtained  during  immersion. 
Gross  disruptions  in  psychonotor  behavior  on  return  to  the  normal  environ¬ 
ment  were  observed.  ,  Accompanying  this  were  increased  response  times  on 
three  different  kinds  of  tasks  in  a  systems  operator  simulator.  These 
results  suggest  that  the  functional  capabilities  of  a  man,  while  adequate 
during  prolonged  weightlessness,  will  be  seriously  impaired  during  the  re¬ 
entry  phase  of  space  flight. 
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Hartman,  B.6.  1961  EXPERIMENTAL  APPROACH  TO  THE  PSYCHOPHYSIOLOGICAL 

PROBLEM  OF  MANNED  SPACE  VEHICLE.  In  (School  of  Aviation  Medicine,  Brooks 
AFB,  Texas)  Lectures  in  Aerospace  Medicine .  16-20  January  1961 . 
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Hauty,  G.  T.,  &  R.  B.  Payne  1958  FATIGUE,  CONFINF.hffiNT,  AND  PROFICIENCY 
DECREMENT.  In  Alperin,  M, ,  M.  Stern,  &  H.  Wooster,  eds..  Vistas  in 
Astronautics;  ProccedinRS  of  the  First  Annual  AFOSR  Astronautics 
Symposium  (New  York:  Pergamon  Press,  1958)  pp.  304-309 
See  also  In  (Air  University,  School  of  Aviation  Medicine,  Randolph  AFB, 
Texas)  Reports  on  Space  Medicine  -  1958  Feb.  1958  (F) 


ABSTRACT:  Beginning  at  0800,  different  experimental  groups  of  volunteers  were 

required  to  perform  for.  30  consecutive  hrs.  a  task  which  consisted  of  monitoring 
several  simulated  aircraft  indicators  and,  upon  the  detection  of  departures  from 
null,  executing  corrective  action.  With  the  exception  of  short  and  infrequent 
periods  for  lunch,  relief,  and  exercise,  they  remained  confined  to  this  task 
situation  and  wore  not  permitted  to  sleep. 

While  urinalyses  revealed  little  or  no  temporal  change  in  physiological  function, 
task  proficiency  followed  a  highly  regular  pattern  of  change.  Initial  proficiency 
levels  were  maintained  up  to  2400  at  which  time  decline  set  in  and  progressed 
until  0600.  At  this  point  proficiency  began  to  increase  until  from  1200  to  the 
termination  of  work,  it  was  one-half  that  of  initial  levels.  Dext ro-amphetamlne 
(5  mg)  was  found  to  exert  a  substantial  restoration  of  proficiency  and  with  no 
evidenci*  of  a  'letdown'  effect.  Neatly  all  subjects  reported  perceptual  distur¬ 
bances  ranging  widely  in  degree  of  bizarreness  and  presumed  adverse  effect  upon 
proficiency. 

Since  these  aberrations  occurred  within  a  normal , sensory  environment,  it  may  be 
that  such  will  occur  to  a  greater  degree  in  the  closed  ecological  system  of  a 
space  vehicle. 


Hauty,  G.  T.  1958  HUMAN  PERFORMANCE  IN  THE  SPACE  TRAVEL  ENVIRONMENT 

(Air  University,  Maxwell  AFB,  Ala.)  Air  University  Quarterly  Review  10(2); 

See  also  In  (Air  University,  School  of  Aviation  Medicine,  Randolph  AFB,  Texas 
Reports  on  Space  Medicine  -  1958.  Feb.  1958  (F)  1 


ABSTRACT:  By  necessity,  man  will'have  to  be  incorporated  ar  an  i 
nent  in  systems  designed  for  extended  space  operations.  Together 
principal  components,  he  will  be  subjected  to  extensive  and  syste 
for  reliability  determinations.  The  need  for  such  testing  is  oc: 
much  by  a  lack  of  information  on  human  limitations  as  by  the  laci< 
on  the  interactions  of  these  inherent  limitations  with  the  condit 
experience  ii,  space.  Since  these  interactions  are  somewhat  uniqu 
discussion  of  the  presently  obvious  conditions  peculiar  to  a  clos 
system  in . space  and  of  certain  relevant  human  limitations  will  se 
what  man's  performance  will  have  to  tolerate. - 
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Hauty,  G.  T.  1959  HUMAN  PERFORMANCE  IN  SPACE 
In  Gantz ,  K.  J.,  ed.,  Man  in  Space 
(New  York:  Duell,  Sloan,  &  Pierce,  1959)  Chap.  7 


Hauty,  G.T.  1960  PSYCHO -PHYSIOLOGICAL  PROBLEMS  OF  MANNED  SPACE  VEHICLE" 
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Havkes,  R.  1958 
Aviation  Week 


WICTTLESSNESS  CRUCIAL  SP.VCEMAN  FACTOR; 
68(5):50-51,  53,  55,  57;  Feh.  3,  1958 


ABSTRACT:  Deacribea 
Biodynamlca  Branch  - 


work  being  don<  at  the  Aero  Medical 
Holloman  AFP,  New  Mexico. 


Field  Laboratory's 
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havkes,  R.  1958  WEIGHTtESSNESS  CRUCIAL  SPACEMAN  FACTOR 
Space  Technology  1:8-10,  April  1958 


Hawkins,  M,R.  I960  SPACE  FLIGHT  DYNAMICS  -II.  ZERO  "G". 

In  (USAP  School  of  Aviation  Medicine,  Brooka  APB,  Texas)  Lectures  In  Aerospace 
Medicine,  ll-li  January  1960 
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Hellebrandt,  F.  A.,  &  E.  Brogdon 

THE  CIRCULATION  IN  SUPPORTED, 
J.  Physiol.  123:95-96 


1938  THE  HYDROSTATIC  EFFECT  OF  GRAVITY  ON 
UNSUPPORTED  AND  SUSPENDED  POSTURES.  Amcr. 
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He  Ivey,  T.  C.  1959  PROBLEMS  OF  GROUND  SIMULATION  0?  LONG-RANGE  SPACE  FLIGHT 
ENVIRONMENTAL  CONDITIONS.  IRE  Trans.  Space  Electronics  and  Telemetry 
SET-5  (2):57-60,  June,  1959 
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-C-  _ _ I960  UOON  MSI,  TECHNICAL  AND  PHYSIOLOCTCAl.  ASPECTS 

(New  York:  John  F.  Rider,  Inc.) 


Hendler,  E.  &  L.J.  SantaHarU  1961  RESPONSE  OP  SUBJECTS  TO  SOME  CONDITIONS  OF 
A  SIMULATED  ORBITAL  FLIGHT  PATTERN 
Aeroapace  Medicine  32(2):  126-133 


ABSTRACT:  Some  of  the  phyaiologlcal  responses  of  subjects  wearing  ventilated 
full  pressure  suits  and  exposed  to  pressur?  and  thermal  profiles  characteristic 
of  extreme  conditions  of  orbital  flight  patterns  were  presented.  No  significant 
physiological  stress  was  evidenced  in  subjects  exposed  to  a  modified  thermal 
profile,  except  for  the  sweating  response  of  one  subject.  Exposure  of  experienced 
subjects  to  long  duration  thermal  loads  simulating  relatively  severe  post¬ 
landing  and  full  thermal  profiles  resulted  in  premature  test  termination  when 
ventilating  air  temperature  was  more  than  a  few  degrees  above  initial  mean  skin 
temperature.  (Author) 
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Henry,  John  1948  SPECULATIONS  ON  SPACE  TRAVEL:  PART  A 
Rocket  tews  Ltr.  2:6-9,  Oct.  1948 


ABSTRACT:  Discusses  the  problems  of  acceleration,  oxygen,  gravity,  cosmic 
rays,  ultra-violet  rays,  food  and  water. 
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Henry,  J.  P.,  E.  R,  Ballinger,  P.  J.  Maher  &  D,  G.  Simons  1952  ANIMAL  STUDIES 

C?  THE  SL’BGRAVITY  STATE  DURING  ROCKET  FLIGHT, 

J.  Aviation  Med.  23:421-432,  Oct.  1952. 

SUMMARY:  1.  Pulse,  respiration,  electrocardiogram  and  arterial  and  venous  pres¬ 

sures  have  each  been  telemetered  from  one  or  more  of  seven  anaesthetized  primates 
in  four  Vj  and  three  Aerobee  rockets  during  subgravity  periods  lasting  for  two 
to  three  minutes.  There  was  no  evidence  of  a  significant  disturbance  of  the 
cardiovascular  or  respiratory  systems. 

2.  Photographic  records  of  the  performance  of  five  mice  have  been  made 
through  two  to  three  minute  periods  of  subgravity.  As  long  as  a  foothold  was  ' 
available  to  the  animals  they  did  not  appear  seriously  disturbed.  In  all  cases 
the  animals  ran  and  jumped  normally  immediately  following  resumption  of  an 
orienting  gravity  stress. 

3.  The  weight  of  evidence  suggests  that  in  currently  attainable  durations 
of  two  to  three  minutes  the  subgravity  strte  will  not  lead  to  any  serious 
psychophysio logical  difficulties. 

4.  Investigation  of  the  effects  of  subgravity  states  lasting  for  hours  or 
days  must  await  the  development  of  orbital  rockets 
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Henry,  J.P.  1955  PHYSIOLOGICAL  LABORATORIES  IN  ROCKETS. 

Astronaut Ics .  2:22-26 

See  also  Bull .  Med .  Res .  10(3) :2-4,  1956 


ABSTRACT:  Photos  and  descriptions  of  the  equipment  ^.istallation  in  an 
Aerobee  rocket  used  for  upper-air  research  with  live  monkeys  and  mice. 


Henry,  J.  P.  1956  PHYSIOLOGICAL  LABORATORIES  IN  ROCKETS 
Bull.  Med.  Res,  10(3); 2-4 
See  also  Astronautics  2:22-26,  1955 


Henry.  J.P.,  G.A.  Eckstrand,  R.R.  Hessberg.  D.G.  Simons,  et  al.  1957  HOMAN 
FACTORS  RESEARCH  AND  DEVELOPMENT  PROGRAM  POR  A  MANNED  SATELLITE . 

(Air  Research  and  Development  Command,  Baltimore,  Md.)  ARDC  TR  57  160, 
Oct.  1957.  ASTIA  AD-136  410. 


ABSTRACT:  This  report  presents  a  brief  summary  of  the  "state-of-the-art  in 
human  factors  research  and  development  in  providing  a  functioning  man  in  space 
flight.  An  estimate  that  man  can  now  be  sent  out  into  space  for  two  hours  is 
based  upon  present  knowledge  of  such  factors  as:  habitable  atmosphere;  accelera 
tion;  weightlessness;  thermal  radiation;  escape;  isolation  and  confinement; 
presentation  and  processing  of  information;  %a)rk  place  layout;  crew  skills, 
selection  and  training;  and  motivation.  In  the  above  factors,  areas  of  the 
unkno%m  are  indicated  and  estimates  of  time  needed  to  achieve  significant 
progress  are  made. 
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Henry,  J.P.  1960  PROJECT  MERCURY,  STATUS  OP  THE  ANIMAL  TEST  PROGRAM 
NASA  Project  Mercury  Working  Paper  No.  158,  NASA  Space  Task  Group, 

Langley  Field,  Va. 

ABSTRACT:  Outlines  the  origin  and  purposes  of  the  animal  test  program, 
details  of  the  Mercury  capsule  animal  program  underway  at  AMFL,  HAFB,  prelaunch 
facilities  at  Cape  Canaveral,  operational  aspects,  information  anticipated 
from  the  animal  flights,  and  future  research  possibilities  of  the  program. 
Appendices  contain  the  animal -monitoring  and  flight-data  plans  and  list  the 
personnel  involved  in  the  animal  program  _ 
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Henry,  J.P.  &  J.D.  Mosely  1961  THE  MERCURY  ANIMAL  PROGRAM 
(Paper,  lAS-ARS  Joint  Natl.  Meeting,  June  13-16,  1961,  Los  Angeles,  Calif. K 
Paper  no.  61-158-1852,  17  pp. 

ABSTRACT:  A  report  is  presented  on  several  aspects  of  the  MR-2  flight.  Included 
are  the  dynamic  considerations  and  the  physiological  and  psychological  responses 
of  the  subject  to  fligiht  stress. 
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Henry,  J.  P.,  U.  S.  Augerson,  R.  E.  Belleville  et  al  1962  EFFECTS 
OF  WEIGHTLESSNESS  IN  BALLISTIC  AND  ORBITAL  FLIGHT. 

Aerospace  Medicine  33(9) : 1056-1068,  Sept.  1962. 

ABSTRACT:  This  is  a  statement  of  conclusions  made  by  the  authors  after 
studying  data  on  weightlessness.  The  weightless  state  was  observed 
during  aircraft  and  ballistic  and  orbiting  rocket  flights  and  related 
to  the  results  of  the  Mercury  MR-2,  3,  4,  MA  5,  6,  and  7  flights. 

The  authors  state  the  following  conclusions:  (1)  Orientation  is 
no  problem  if  stationary  objects  can  serve  as  references.  (2)  If  a 
subject  is  attached  to  his  work  area,  he  can  perform  complex  visual- 
aK>tor  coordination  tasks  for  long  periods  of  time.  (3)  The  weightless 
state  does  not  affect  respiration,  digestion,  eating,  and  micturition. 

(4)  The  weightless  state  does  not  affect  the  circulation  system  to 
a  very  great  degree. 
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Herrick,  R.M.  1959  AMAL  BIOPROBE  PROJECT:  EFFECT  OF  SIZE  OF  REINFORCEMENT 
UPON  OPERANT  PXSPONSE  RATE 

U,S,  Naval  Air  Development  Center,  Johnsville,  Pa.^  NADC-MA-LRSJ  April  14,  1959 

ABSTRACT:  In  order  to  study  the  physiological  and  psychological  effects  of 
prolonged  exposures  to  the  weightless  state,  the  orbital  and  space  flight  project 
included  plans  for  exposing  small  majnmals  (white  rats)  to  zero  gravity  in  an 
orbiting  satellite.  In  working  toward  this  goal,  one  of  the  principal  areas 
of  study  is  the  evaluation  of  animal  performance.  This  report  presents  a  study 
undertaken  to  determine  how  the  response  rate  of  water-deprived  rats  varies  as 
a  function  of  the  amount  of  water  procured  by  each  response.  The  data  of  this 
study  will  help  in  providing  an  estimate  of  the  number  of  reinforcements  of  a 
given  size  that  can  be  delivered  to  a  rat  in  various  operant  conditioning 
experiments  before  the  rat's  response  rate  decreases  as  a  result  of  approaching 
satiation. 


.  2,297  . 


.333 


Herrick,  R.M.  1959  AMSL  BIOPROBE  PROJECT:  FEASIBILITY  OF  USING  DAILY  LONG- 
DURATION  PERFORMANCE  PERIODS  FOR  RATS  IN  BIOPROBE 
^,S,  Naval  Air  Development  Center,  Johnavllle,  Pa.^  NADC-MA-LR85  May  13,  1959 

ABSTRACT:  The  bloprobe  program  is  designed  to  evaluate  the  effects  of  the  zero 
G  condition  of  an  orbiting  satellite  upon  the  behavior  of  two  rats  within  the 
satellite.  Because  of  the  two-three  week  term  of  the  proposed  outer  space  exper¬ 
iment,  it  would  be  desirable  to  Increase  the  daily  experimental  period  in  the 
satellite  beyond  that  ordinarily  used  in  animal  behavior  experiments  on  the  earth 
and  thereby  obtain  more  data  within  the  alloted  time.  Thus,  instead  of  the 
usual  daily  experimental  period  of  an  hour  or  two,  a  daily  period  of  six  or 
eight  hours  would  be  preferable.  The  experiment  described  in  this  report  was 
performed  in  order  to  (a)  determine  the  feasibility  of  a  six  or  eight-hour 
daily  experimental  session  with  positive  reinforcement  provided  nnder  a  variable- 
interval  limited-hold  schedule  of  reinforcement  and  (b)  to  uncover  the  character 
istics  of  such  long-duration  experimental  sessions.  The  results  imply  (a)  that 
it  will  be  possible  to  require  a  rat  to  perform  under  a  variable-interval  limited 
hold  schedule  for  several  hours  daily  and  (b).  that  it  would  probably  be  desirable 
to  space  the  performance  periods  to  correspond  as  closely  as  possible  to  the 
"normal"  cyclical  periods  of  the  rat. 
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Herrick,  R.M.,  G.H.  Kydd,  6.  R.L.  Fenichel  1959  BEHAVIORAL  AND  PHYSIO¬ 
LOGICAL  EFFECTS  OF  EXPOSURE  TO  A  SIMULATED  JUNO  II  ACCELERATION  PATTERN. 
(Aviation  Medical  Acceleration  Laboratory,  Naval  Air  Development  Center, 
Johnavllle,  Pa.)  Rept.  NADC-MA-5913 ,  21  Sept.  1959,  ASTIA  AD  230  005. 

ABSTRACT:  The  purpose  of  the  present  experiment  was  to  determine  how 
exposure  to  a  simulated  acceleration  pattern  of  the  Juno  II  missile  system 
affected  the  subsequent  behavior  of  rats.  The  findings  of  the  experiment 
indicate  that,  within  the  limits  of  the  simulation,  exposure  to  the  accelera¬ 
tion  pattern  will  not  detrimentally  affect  rats  either  physiological 1>  or 
behaviorally.  This  means  that  in  an  analysis  of  the  results  of  a  blosatelllte 
ctudy  designed  to  evaluate  the  influence  of  zero  G  upon  behavior  the  fact  that 
the  rats  were  exposed  to  the  Juno  II  acceleration  pattern  may  be  ignored. 
(Author) 


Herrick,  R.  M.,  &  P.  Karnow  1961  A  DISPLACEMENT-SENSING  CONSTANT -TORQUE 

RESPONSE  LEVER  DESIGNED  FOR  USE  IN  SATELLITES.  (Naval  Air  Development  Ctr., 
Johnsville,  Pa.)  NADC-MA-6105,  3  Apr.  1961.  ASTIA  AD  255  595. 


ABSTRACT:  This  report  describes  an  animal  response  lever  mechanism  which  (a) 
senses  the  displacement  of  the  lever  resulting  from  each  press,  (b)  requires  a 
constant  torque  throughout  the  total  excursion  of  the  lever  arm,  and  (c)  main¬ 
tains  the  same  torque  characteristics  under  G.  Calibration  devices  and  technique 
developed  to  evaluate  the  lever  mechanism  indicate  its  usefulness  as  a  tool  for 
the  study  of  the  effects  of  acceleration  --  including  zero  G  --  on  behavior. 
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Sample  data  on  (a)  lever*presaing  rate,  (b)  frequency-dlaplacement  distributions, 
(c)  characteristics  of  individual  responses,  and  (d)  the  order  of  occurrence  of 
different  responses  indicate  the  variety  of  data  obtainable  and  the  depth  of 
analysis  possiule  with  the  response  Mchanisa. 
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Herrick,  R.M;  1962  LEVER  DISPLACEMENT  DURING  CONTINUOUS  REINFORCEMENT  AND 
DURING  A  "DISCRIMINATION" 

(Naval  Air  Development  Center,  Aviation  Medical  Acceleration  Lab,,  Johnsvilley  Pa. 
Rept.  no.  NADC-MA-6209,  July  23,  1962 

ABSTRACT:  In  order  to  evaluate  the  influo.ce  of  zero  g  or  above-normal  g  on 
motor  behavior  in  an  animal,  the  normal  motor  behavior  is  required  as  a  basis 
for  measurement.  Measurement  was  taken  by  the  displacement  of  the  T-bar 
handle  during  continuous  reinforcement  and  during  a  discrimination.  Although 
decreased  motivation  reduced  the  rate  of  lever-pressing,  it  had  negligible 
effects  on  the  distance  the  lever  was  pressed. 
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Hersey,  1.  1957  DOG  IN  SPACE. 

Astronautics .  2(5);30-31,84.  Dec.  1957 


ABSTRACT:  The  launching  of  a  1120  pound  Sputnik  II  satellite  carrying  a  dog 
is  discussed.  Aside  from  the  data  which  the  satellite  can  accumulate  at  very 
high  altitudes,  studies  of  the  dog  may  produce  significant  Information  about 
cosmic  ray  effects  and  weightlessness  once  it  is  successfully  returned  to 
earth.  The  experiments  involving  the  dog  are  largely  physiological,  and 
directed  toward  learning  the  mechanics  of  protecting  living  beings  in  space. 


338 

Hersey,  1.  1959  THEY  FLOAT  THROUGH  THE  AIR. 

i^tronautics  4(2): 42,  7  Feb.  1959. 


ABSTRACT:  In  studying  the  effects  of  short  periods  of  zero  gravity  on  human  per¬ 
formance  and  behavior,  the  Air  Force,  Aero  Medical  Laboratory,  Wright-Patterson  Air 
Force  Base,  Ohio,  has  used  a  Convalr  C-131B  transport  plane  to  permit  human  sub¬ 
jects  to  float  freely,  without  restrain  of  any  kind,  for  weightless  periods  last¬ 
ing  from  12  to  15  sec.  The  C-131B  provides  space  a  little  over  6  feet  high,  10 

feet  wide,  and  about  25  feet  long,  and-permits-study  of  such  problems  as  human - 

orientation  aid  sevement,  as  well  as  studies  of  manipulative  performances,  under 
zero-G  conditions. 
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Hcrtzberg,  H.T.?.  1960  THE  BIOMECHANICS  OP  WEIGHTLESSNESS 

Aircraft  and  Missiles  3:52-53,  July  1960 
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Hess,  W.H.  &  E.  Konneccl  1961  APPROACH  TQ  REDUCED  GRAVITY  STUDIES  FOR  HUMAN 
'  EXPERIMENTATION 

In:  Proceed inp.s  of  the  IAS  Aerospace  Support  and  Opera t ions  Meeting .  p.  76. 
(Instit.  of  Aerospace  Sciences,  In.  New  York;  Assisted  by  IAS  Aerospace 
Technology  on  Support,  Orlando,  Fla.)  Dec.  4-6,  1961 

AfiSTKACT :  A  series  of  tests  was  devised  to  measure  performance  in  some  areas 
In  which  the  effects  of  reduced  gravity  could  be  most  realistically  simulated  by 
balloon  suspension.  These  tests  required  the  positioning  of  the  arm  and  hand 
with  limited  visual  feedback  and  the  application  of  force  in  a  variety  of  body 
positions  in  which  traction  between  feet  and  floor  was  a^^miting  factor  on  the 
amount  of  force  that  could  Se  applied.  The  tests  were  administered  to  a  variety 
of  subjects  under  both  simulated  reduced  gravity  and  normal  gravity  conditions. 

The  feasibility  of  the  approach  described  was  clearly  demonstrated.  Because 
the  studies  covered  were  of  a  pilot  nature  based  upon  a  limited  number  of  subjects 
and  a  restricted  sampling  of  tasks,  further  studies  using  these  techniques  should 
yield  broadened-base  data  for  comparison  with  the  data  already  obtained  by  this 
and  other  techniques. 
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Hess,  W,  H,,  &  E.  B,  Konecci  1961  APPROACH  TO  REDUCED 
HUMAN  EXPERIMENTATION.  (Douglas  Aircraft  Co.  In- 
Engineering  Paper  No,  1189,  Sept.  14,  196’  ’  ’’ 


GRAVITY  STUDIES  FOR 
Santa  Monica,  Calif.) 


apparatus  for  simulating  reduced  gravity  is  described.  The  subject' 

TfflctitJi  ^  suspended  from  three  helium-filled  oalloons.  iiis 

effectively  reduced  the  force  of  the  subject  against  the  floor.  Tests  that  were 
given  are  as  follows:  (1)  marking  a  target  by  blind  positioning  (2)  pulline 

tK^bod  pushing  against  reduced  traction,  (4)  pulling  with 

the  body  against  reduced  traction,  and  (5)  applying  torque  against  reduced^trac 
tion.  Results  shoved  that  in  marking  a  target  the^mean  postuo^ing  er^or 
increased  with  the  number  of  trials  under  simulated  reduced  gravity.  The  results 
red  torque  tests  show  a  decrease  in  efficiency  under  simulated 

usffut  appears  that  the  results  under  norLl  conditions  may  be 

useful  to  predict  performance  under  reduced  gravity.  The  significance  of  tLse 
results  to  extraterrestrial  activities  is  di8cuss,.d  ®  ^^^‘=ance  of  these 

33(11):  1397-1398,  Nov.  1962)  discussed.  (M.rpspace  Medicine 
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Hill,  P.R.  &  E.  Schnitzer  1962  ROTATING  MANNED  SPACE  STATIONS 
Astronautics.  7  (9):  14-18.  Sept.  1962. 

ABSTRACT:  There  are  many  potential  urcs  of  manned  space  stations,  including 
the  following:  (1)  gravity  research,  (2)  launch-platform  experiments,  (3)  ^ 

•pace-systems  environmental  research,  (4)  communications,  (5)  earth  observation, 
and  (6)  astronomical  observation.  This  list  shows  that  few  applications  involve 
a  requirement  for  artificial  gravity.  Presented  is  a  graph  defining  the  rotational 
characteristics  needed  in  conjunction  with  interpretation  of  physiological 
responses  (comfort  zone).  Elementary  forms  (cross,  rim,  flywheel,  cylinder, 
axial  modules,  in  plane  nodules)  considered  for  space  stations  are  evaluated 
and  diagrammed. 
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Hillaby,  J.  1957  FLTERS  DESCRIBE  FLOATING  IN  A1& 
,Sci.-  Digest .  Vol.  41,  Feb.  1957 
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Hitthcock,  F.A.  1956  PRESENT  STATIJS  OF  SPACE  MEDICINE. 

J*  Astronautics  3(2):41-42,  51-52 


ABSTRACT:  In  addition  to  suitable  environment  in  cabin  of  space  ships,  there 
are  certain  unavoidable  physiologic  stresses  tdiich  must  be  tolerated,  including 
accelerative  forces  incident  to  takn-off  from  earth,  effects  of  gravity  free 
state,  hazards  involved  in  exposure  to  cosmic  radiation  and  possibility  of 

collision  between  space  ship  and  meteorite;  from  physiologic  and  medical  stand¬ 
points  there  seems  to  be  no  insuperable  obstacles  to  space  flight 
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Hitchcock,  F,  A.  1956  SOME  CONSIDERATIONS  IN  REGARD  TO  THE  PHYSIOLOGY  OF 
SPACE  FLIGHT.  Astronautica  Acta  2:20-24 


ABSTRACT:  The  physiological  stresses  that  will  be  encountered  in  space  flight 

are  considered.  Exposure  to  barometric  pressures  lower  than  47  mm  Hg  (63,000 
feet)  will  produce  all  of  the  harmful  effects  that  would  occur  in  a  vacuum. 
Therefore  from  a  physiological  viewpoint  any  flight  above  63,000  feeL  may  be  con¬ 
sidered  as  space  flight.  In  such  flights  sealed-cabins  provided  with  an  air 
conditioned  artificial  atmosphere  must  be  used.  While  compressed,  liquid  or 
chemical  oxygen  might  be  satisfactory  for  flights  of  short  duration  the  biologi¬ 
cal  method  of  providing  such  atmospheres  is  probably  the  best.  Thermal  stresses. 
Accelerative  forces  and  cosmic  radiation  are  some  of  the  other  factors  which  must 
be  considered.  The  physiological  responses  of  living  animals  to  a  vacuum  are 
discussed.  It  is  concluded  that  none  of  these  physiological  problems  is 
unsurmountable .  (Literatuuroverzlcht  (Over  Ruiratevaartgeneeskunke)  (Space  Medi¬ 
cine  Bibliography)  (Technisch  Documentatie  en  Informat ie  Centrum  voor  de 
Krijgsmacht,  den  Haag,  Netherlands)  Rept .  No.  TDCK-16903;  ASTIA  AD-227  817; 

Feb.  1959) 
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Hitchcock,  P.  A.  1959  SPACE  MEDICINE 

Modem  Med.,  27(18):210-218, 222, 226-228.  15  Sept  1959. 

ABSTRACT:  A  brief  historical  survey  of  early  research  of  space  medicine 
in  the  United  States  is  presented.  The  engineer  and  the  physiologist  will 
both  have  an  important  function  in  the  development  of  space  travel.  The 
engineer  must  develop  three  distinct  types  of  space  craft,  all  of  which  will 
be  different  in  structure  and  function.  The  physiologist  must  concentrate 
his  efforts  on  the  ypes  of  stress  that  passengers  and  crew  will  experience. 
These  stresses  include:  excessive  acceleration,  weightlessness,  extreme 
heat,  explosive  decompression,  supply  problems,  and  composition  and  pressure 
of  atmosphere. 
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Holden,  G.R.,  J.R.  Smith,  &  H.A.  Smedal  1961  PHYSIOLOGICAL  INSTRUMENTATION 

SYSTEMS  FOR  MEASURING  PILOT  RESPONSE  TO  STRESS  AT  HIGH  G  AND  ZERO  G. 

(Paper,  32nd  Annual  Meeting,  Aerospace  Medical  Assoc.,  24-27  April  1961, 
Chicago,  Ill.) 

ABSTRACT:  An  airborne  physiological  instrument  system  reported  in  NASA  TN 
D-351  has  been  modified  and  additional  tests  have  been  made  in  the  University 
of  Southern  California  and  AMAL  centrifuges  and  in  an  F-104B  airplane;  These 
tests  covered  various  levels  of  acceleration  from  zero  to  8  g.  The  measure¬ 
ments  made  were,  in  part;  ECG,  blood  pressure,  pulse  wave,  respiration  rate 
and  volume,  and  carbon  dioxide  content  of  expired  air.  The  data  from  a  three- 
lead  electrocardiograph  were  recorded,  us : ng  a  unique  balance  transistor  ampli¬ 
fier.  Systolic  and  diastolic  blood  pressi res  were  measured  using  an  automatic 
sequencing  occluding  arm  cuff  and  mlorophc ne  stethoscope.  Pulse  wave  on  the 
wrist  was  obtained  with  a  vasochromograph  and  a.c.  amplifier.  Several  methods 
were  used  to  measure  respiration  rate,  an<  respiration  volume  was  measured  with 
a  wedge  spirometer.  The  expired  air  was  analyzed  for  C02  content  with  a  very 
much  modified  Bcchman  LB-1  gas  analyzer.  The  quanitative  effects  of  short 
term  periods  of  zero  g  on  pilot  control  performance  were  determined  by  measur¬ 
ing  the  tracking  accuracy,  the  equivalent  analytical  transfer  function  and 
the  physiological  condition  of  a  subject  in  the  rear  seat  of  an  F-104B 
airplane  being  flown  in  a  60-80  second  zeio  g  trajectory.  A  tracking  task 
played  back  fron  a  tape  recorder  was  presented  to  the  subject  on  an  oscillo¬ 
scope.  The  subject  used  a  sidearm  controller  to  attempt  to  wipe  out  his 
tracking  error.  A  small  airborne  analog  <omputer  computed  the  simulated 
airplane's  response  to  the  control  motion  and  changed  the  tracking  display 
accordingly.  The  experiioent  was  repeated  and  thus  affords  a  direct  compari¬ 
son  with  a  study  of  pilot  control  behavioj  previously  conducted  on  ground- 
based  simulator  and  centrifuge.  (Aerosj)ace  Med.  32(3):235,  March  1961) 


( 
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Holden,  G.  R.  et  al  1962  PHYSIOLOGICAL  INSTRUMENTATION  SYSTEMS 
FOR  MONITORING  PILOT  RESPONSE  TO  STRESS  AT  ZERO  AND  HIGH  G 
Aerospace  Medicine  33(4) :420-427,  April  1962, 


SUMMARY;  A  physiological  ins crumen ration  system  capable  of  recording  the 
electrocardiogram,  pulse  rate,  respiration  rate,  and  systolic  and  diastolic 
blood  pressures  during  flight  has  been  developed.  The  recording  of  respiration 
volume  and  exhaled  carbori-dloxide  percentages  as  well  as  the  nitrogen  content 
of  the  expired  breathing  air  has  been  added  for  centrifuge  use.  This 
instrtimentatlon  was  designed  for  use  during  control'  studies  at  varied  levels 
of  acceleration  in  order  to  monitor  the  well-being  of  the  pilot  and  at  the 
same  time  to  obtain  data  for  study  of  the  relationship  between  his  various 
physiological  functions  and  his  performance  capability. 
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Holmes,  B.  4^2  MANNED  SPACE  FLIGHT 

AIBS  Bui  let  1^-42 (5): 56-59,  Oct.  1962 

ABSTRACT:  Four  National  Aeronautics  and  Space  Administration  programs.  Mercury 
one-day  missions,  Gemini,  and  Apollo,  are  discussed  together  with  expected 
problem  areas.  The  final  phases  of  the  Mercury  program  (orbital  flight  of 
short  duration)  are  intended  to  amplify  and  expand  the  basic  data  obtained 
during  the  Glenn  and  Carpenter  flights.  The  one-day  missions  program  will 
extend  the  time  of  weightlessness  and  allow  further  assessment  of  the  physio¬ 
logical  effects  of  this  phenomenon.  This  extension  is  of  prime  Importance 
since  during  the  lunar  mission  the  astronauts  will  be  weightless  for  some  five 
days.  The  Gemini  program  will  extend  capability  to  orbital  flight  for  two  men 
for  approximately  10  days.  Aims  of  this  program  are  to  develop  rendezvous 
techniques  ard  gain  further  insight  on  the  effect  of  prolonged  weightlessness. 
The  fourth  major  program.  Project  Apollo,  will  be  the  logical  culmination  of 
the  previous  three  programs.  It  is  aimed  at  landing  men  on  the  Moon  and  return¬ 
ing  them  to  Earth.  The  problems  raised  by  these  programs  are  not  insurmountable 
and  many  of  them  can  be  recognized  far  enough  in  advance  to  perform  the  research 
and  development  necessary  to  solve  them. 
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Hotak,  J.  1960  RECENT  DEVELOPMENTS  IN  AVIATION  MEDICINE 
South  Afrlclan  Med.  J.  34(28): 582.  July  9,  1960. 

ABSTRACT:  This  is  a  summary  of  a  paper  presented  at  the  Staff  Scientific 
Meeting  of  the  South  African  Institute  for  Medical  Research.  The  meeting 
was  held  at  Johannesburg  on  March  8,  1960.  The  three  important  factors 
affecting  space  ships  are  presented  and  discussed.  Those  three  factors 
arf  as  follows:  the  physical  envirunment  of  space;  speed  of  space  craft 
ir  relation  to  linear,  anbular,  and  radial  acceleration;  and  distance 
s^/sce  craft  will  travel  over  and  away  from  the  earth.  There  is  also  a 
d  scussion  of  medical  problems  during  a  flight  including  weightlessness, 
c dentation,  and  the  "break-off  phenomenon. 
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Horak,  J.  I960  SPACE  MEDICINE. 

South  African  Med.  J.  (Cape  Town)  34(53) : 1 117-1 122 ,  31  Dec  1960 


ABSTRACT:  Current  space  travel  nay  be  classified  as  being  in  a  phase  of 
global  space-equivalent  flight,  as  defined  by  the  combined  factors  of  the 
physiological  and  mechanical  properties  of  the  space  environment,  the  speeds 
attained  in  space  flight,  and  the  distances  rockets  travel  over  and  away  from 
the  earth.  The  attendant  medical  problems  are  basically  thos*-  of  high  altitude 
flight  as  we  know  it  today,  and  most  of  the  problems  involved  in  true  space 
flight  are  encountered  in  the  stage  of  global  space-equivalent  flight. 
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Houbolt,  J.  C.  I960  CONSIDERATIONS  OF  THE  RENDEZVOUS  PROBLEMS  FOR  SPACE 
VEHICLES.  (Preprint  No.  175A,  Soc .  Automotive  Eng.,  Apr.  1960) 
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Howard,  P.  1961  PHYSIOLOGICAL  PROBLEMS  OF  SPACE  FIJGHT 
New  Scientist  (London)  10(23 1 ): 106- 108 .  April  1961. 


ABSTRACT:  This  is  a  presentation  of  the  problems  of  acceleration,  deceleration 
and  weightlessness  during  space  flight.  Centrifuge  studies  have  been  the 
source  of  most  acceleration  studies.  Controlled  parabolic  flight  studies  in 
which  the  weightless  state  was  sustained  for  about  forty  seconds  have  yielded 
information  on  feeding,  drinking  and  excreting  waste  products  during  weightless 
ness  and  the  effects  of  the  weightless  state  on  the  nervous  system.  Because 
deceleration  and  acceleration  have  the  same  properties,  the  same  precautions 
must  be  taken  to  avoid  exceeding  the  limits  of  tolerance.  Deceleration  limits 
during  re-entry  Is  discussed. 
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Humphries,  J.  1957  SOME  IDEAS  IN  ASTRONAUTICS 
Aeronaut ics .  35:41-42,  Jan.  1957 


ABSTRACT:  Suramaries  of  papers  presented  at  the  1956  Congress  6f  the  LAF  in 
Rome.  The  papers  were  concerned  with  solar  power  for  propulsion,  biological 
hazards  of  space  flight,  and  effects  of  weightlessness 
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lazdovskii,  V.  I.,  E.  M.  luganov  and  I.  I.  Kasian  1960  USTANOVOCHNYI 

REFLEKS  INTAKTNYKH  ZHlVOTHYKH  V  USLOVllAKH  NEVESOMOSTl  (Postural 
Reflexes  of  Intact  Animals  Under  Conditions  of  Weightlessness) 

Izvest.  Akad.  Nauk  S.S.S.R.  Ser.  Biol.  (Moscow)  25(5) : 762-767, , Sept.  - 
Oct.  1960.  (In  Russian). 

ABSTRACT;  The  postural  reflexes  were  studied  in  two  white  rats  and  two  white 
mice  during  a  rocket  flight  involving  a  sevenfold  increase  in  gravity  and  a 
nine-minute  period  of  weightlessness.  The  animals  were  enclosed  in  a  sealed 
cabin  of  the  regenerative  type  with  normal  atmospheric  conditions.  Food  and 
drink  were  freely  accessible.  Individual  and  species  differences  were  shown 
for  motor  activity  during  weightlessness.  Within  40-45  seconds  of  weightlessness 
the  movements  of  the  animals  became  less  discoordinated,  slower,  and  smoother. 
Although  the  length  of  time  necessary  for  full  adaptation  of  postural  reflexes 
to  weightlessness  cannot  be  estimated  at  this  time,  the  first  signs  of  adapt¬ 
ation  are  manifested  after  40-45  seconds 
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[GY  Satellite  Panel  1958  IGY  SATELLITE  PANEL  PROPOSES  NATIONAL  SPACE  FLIGHT 
PROGRAM 

Astronautics  3:132,  May  1958 


^STRACT:  Recotmnendations  for  a  five-year  program  costing  about  $150  million 
a.  nually  include  projects  "centering  on  biological  experiments  crucial  to  the 
eventual  attainment  of  space  flight;  Investigations  of  lunar  gravity  or  mass, 
magnetic  field  and  atmosphere;  planetary  and  interplanetary  probes;  determin¬ 
ation  of  the  astronomical  unit  (A.U.)  now  estimination  of  planetary  masses 
and  their  effects  of  the  path  of  nearby  space  vehicles;  and  observation  of  an 
instrumented  re-entry  body  as  it  plunged  into  the  planet's  atmosphere." 


157 

Ingram,  W.  T.  1957  ENVIRONMENTAL  PROBLEMS  COJINECTED  WITH  SPACE  SHIP  OCOJPANCY 
In  The  Proceedings  of  the  3rd  Annual  Meeting  of  The  Society  of  the  American 
Astronautical  Society.  New  York 
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Ingram,  W.  T.  1958  ORIENTATION  OF  RESEARCH  NEEDS  ASSOCIATED  WITH  ENVIRONMENT 
OF  CLOSED  SPACES.  (New  York  University  College  of  Engineering,  N.  Y.) 

Rept.  No.  AFOSR  TN-58-106;  Contract  AF  18(603)71;  ASTIA  AD-152  015 
(Paper,  American  Astronautlcal  Society  In  New  York,  Jan.  30,  1958) 

ABSTRACT:  A  study  Is  being  made  of  closed  ecological  systems  and  tl;ie  engineering 
techniques  requisite  to  the  handling,  treatment ,  and  disposal  or  recycling  of 
materials  appearing  as  wastes  and  by-products  of  human  occupancy  of  the  closed 
space.  The  study  indicates  that  temperature  control,  air  motion  development, 
removal  of  particulate  matter,  elimination  of  odors  and  control  of  microorganism 
populations  may  be  feasible  with  modifications  of  present  day  commercial  equip¬ 
ment  .  A  train  of  materials  can  be  established  such  that  turbulent  air  from  the 
confined  cabin  would  be  drawn  through  an  activated  carbon  filter,  a  mllllpore,  or 
deep  bed  filter,  and  chemical  train  for  specific  materials  such  as  CH4,  H2S ,  etc. 

By  the  time  the  air  has  passed  through  the  train  most  of  the  gross  Impurities  will 
have  been  removed.  This  leads  to  the  assumption  that  the  room  air  may  provide  the 
purest  source  of  water  available  In  the  confined  ecological  system.  The  human  bodv> 
itself,  may  act  as  a  purification  plant  and  receive  these  materials  through  Inhala¬ 
tion,  skin,  or  oral  Intake,  and  deto:^lfy  them,  if  necessary,  passing  them  out  as 
waste  products. 


Isakov,  P.  K.  1955  PROBLEMS  OF  WEIGHTLESSNESS.  Nauka  1  Zhizn  22:17-20 
Translated  in  Krleger,  F.  J.,  ed.,  A  Casebook  on  Soviet  Astronautics. 
Appendix  XX,  pp .  229-239, 

RAND  Research  Memo  RM-1760,  ASTIA  AD  108  750,  June  1956 


Isakov,  P.  1958  ON  LAUNCHING  A  SINGLE-STAGE  CTOPHYSICAL  ROCKET  TO  AN  ALTITUDE 
OP  450  KM  ON  AUGUST  27,  1958  Kr .  Zveada  (USSR)  Sept.  2,  1958 
(Air  Technical  Intelligence  ctr.,  Wrlght-Patterson  AFB,  Ohio,  Rept.  No. 
IR-1612-58,  1958) 


ABSTRACT:  This  paper  discusses  the  flights  of  dogs  In  non-hermetlc  chambers 
up  to  altitudes  of  110  km,  and  in  hermetically  sealed  cabins  to  an  altitude  of 


212  km. 
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Isakov,  P.  1958  LIFE  IN  SPUTNIK 

Astronautics  3(2):38-39,  49-50 


ABSTRACT:  Problems  Involved  in  keeping  living  organisms  in  space-examined 
by  Soviet  biologist,  preventing  escape  of  gases  from  liquids  in  organisms  by 
combination  of  two  methods -namely  maintaining  necessary  barometric  pressure 
in  chamber  and  use  of  specially  designed  clothing  or  apace  suits.  Solar  and 
cosmic  radiation  studied;  effects  of  acceleration  on  organisms  of  animals  and 
humans . 
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Isakov,  P.  I.  1959  LIVING  CONDITIONS  ON  ARTIFICIAL  SATELLITES  OF  THE 

EARTH.  I8ku8«tvenn*we  sputnlkt  Zemll  (Artificial  Earth  Satellites). 
Chap.  IV:44-59.  Hoskva.  (translation) 

ABSTRACT:  This  chapter  of  the  aonograph  presents  in  the  form  of  questions 
and  answers  information  on  biological  data  of  space  flight.  Under  discussion 
of  the  medical  and  biological  problems  of  man  in  space  flight  a  basic  problem 
is  that  of  acceleration  and  weightlessness 
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Isakov.  P.  1961  PROBLEM  OF  WEIGHTLESSNESS  (USSR) 

Meditsinskiv  rabotnik.  15  Aug.  1961,  p.  3,  cols.  1-4 


ABSTRACT:  Subjected  to  weightlessness,  mice  were  found  to  suffer  loss  of  coordi¬ 
nation  in  siovement.  Ho%fever,  with  the  vestibular  nerve  removed,  the  animals  show¬ 
ed  no  disruption  of  movement  while  in  a  state  of  weightlessness.  The  role 
played  by  vestibular  stimulation  "indicated  what  form  the  training  of  astronauts  > 
should  take  to  lessen  the  effect  of  disorientation." 


364 

luganov,  E.  M. ,  I.  I..Ka8ian  and  V.  I.  lazdovskii  1960  0  MYSCHECHNOM 

TONUSE  V  USLOVIUKH  NEVESOMOSTl  (Muscle  Tone  During  Conditions  of 
Weightlessness) 

Izvest.  Akad ■  Nauk  S.S.S.R.  Ser.  Biol.  (Moscow)  25(4) : 601-606 ,  July  - 
Aug.  1960.  (In  Russian  with  English  Summary). 

ABSTRACT:  The  nature  and  degree  of  change  in  the  eye  muscle  tone  of  a  rabbit 
was  investigated  during  alternating  super-  and  sub-gravitational  conditions. 
Movements  of  the  left  eye  were  filmed  du<.i.ng  tucket  flight  (with  accelerations 
up  to  6.5  g.  and  a  weightless  period  of  5  minutes)  from  the  moment  of  take¬ 
off  throughout  the  flight.  Control  experiments  were  done  under  laboratory 
conditions  employing  a  centrifuge,  whereby  the  acceleration  forces  attained 
were  analogous  to  those  in  flight.  The  vertical  displacement  of  the  eyeball 
during  flight  suggests  a  decrease  of  the  tonic  tension  of  ey^'.  muscles  during 
weightlessness.  Displacement  of  the  projection  of  the  visual  after-image 
into  distance  during  alternating  super-  and  subgravitational  states  (oculogravlc 
and  agravlc  illusion)  is  apparently  caused  by  the  vertical  displacement  of  the 
eyes,  brought  about  by  reflex  stimuli  from  the  otolith  apparatus. 


luganov,  E.  M.,  P.  K.  Isakov  at  al  1962  MOTOR  ACTIVITT  IN  INTACT  ANIMALS 
IN  CONDITIOMS  OF  ARTIFICIAL  GRAVITT. 

In  lav,  Akad.  Hauk.  SSSR  (Biol)  3:455-460.  May-June  1962  (Russian) 
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Ivanova,  M.  P.  and  A.  S.  Barer  1962  SOVIET  STUDIES  IN  THE  EFFECTS  OF 
WEIGHTLESS  AND  PHYSICAL  EXERTION 

(Joint  Publications  Research  Service,  Office  of  Technical  Services, 
Dept,  of  Conmerce,  Washington,  0.  C. ,  10  Aug.  1962)  Rept.  No.  JPRS- 
14796. 

ABSTRACT:  Ivanova,  M.  R.,  "Changes  in  the  Biopotentials  of  the  Human  Brain 
in  Connection  with  Physical  Work,"  pp.  1-15. 

Barer,  A.  S.,  "The  After-Effect  of  Singly  and  Repeatedly  Acting  Ancripetal 
Accelerations  on  the  Higher  Nervous  Activity  of  Animals ,"pp.  15-30. 
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Jacob*,  H.L.  1960  THE  LACK  OF  BEARING  CONTACT  AND  THE  PROBLEM  OF  WEIGHTLESSNESS: 

THE  EFFECT  OF  PAST  EXPERIEIKES  ON  HUMAN  PERFORMANCE  ON  A  FREE-ROTATING, 

LOW-FRICTION  TURNTABLE 

Ann.  N.Y.  Acad.  Set.,  v.  84,  Art.  9,  Sept.  30,  1960,  pp.  308-328 

ABSTRACT:  Investigations  were  conducted  on  the  performance  of  liberal  art 
students,  swimmers,  and  engineers  in  the  absence  of  bearing  contact  was  investigatuA 
on  a  low-friction,  oil-bearing  turntable.  Selection  of  the  subjects  was  made  on 
the  basis  of  differences  in  past  experiences  and  training  considered  relevant  to 
the  performance  of  the  tasks.  Consequently,  the  liberal  arts  students  were 
considered  naive  because  they  had  not  had  any  college  or  high  school  physlts 
courses.  The  swimmers  also  had  no  training  in  physics  but  had  experience  with 
the  type  of  arm  and  leg  control  of  body  movements  generally  applicable  to  the  no 
bearing  contact  situation.  Because  the  engineering  students  had  completed  one 
year  of  college  physics  plus  courses  in  statics  and  dynamics,  they  were  classified 
as  conceptually  sophisticated.  During  the  test,  each  subject  was  required  to 
perform  the  following  tasks:  (1)  in  the  standing  position  with  the  turntable 
stationary,  but  free  to  rotate,  make  one  complete  turn  without  shifting  the 
feet  or  jumping;  (2)  in  the  standing  position  with  the  turntable  spinning,  to 
stop  the  rotation  as  quickly  as  possible;  A  hand-held  gyroscope  was  available 
for  use  by  the  students.  After  observing  the  pc rf enhance  of  the  students,  it 
was  con  eluded  that  (a)  college  students  learned  to  perform  equally  well  in  this 
situation;  (b)  engineering  students  were  not  able  to  irake  efficient  use  of  their 
familiarity  with  mechanics  to  aid  in  the  performance  or  understanding  of  the 
tasks;  and  (c)  engineering  students  were  able  to  use  their  knowledge  of  mechanics 
to  understand  the  use  of  a  hand-held  gyroscope  as  a  tool  in  these  tasks 


368 


Jacobs,  H.L.  &  B.  Burgess,  eds.  1960  ADVANCES  IN  THE  ASTRONAUTICAL  snF.NrF*; 
VT  (New  York:  Macmillan,  1961) 


ABSTRACT:  Proceedings,  AAS  Sixth  Annual  Meeting,  New  York,  Jan.  18-21,  1960. 
Contents  include:  White,  S.,D.O.  Flickinger,  T.V.  Helvey,  A.  Mayo  and  B.  Rowen, 
"Panel  Discussion:  Man  in  Space,  When?",  Pp.  37-69. 
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Jakubski,  2.  1962  THE  WORLD'S  FIRST  TANDEM  FLIGHT  IN  SPACE  (BASIC  RESULTS) 

(PERVYI  V  MIRE  GRUPPOVOI  POLET  V  KISMICHESKDE  PROSTRANSTVO  ((OSNOVNYE 
ITOGI))  ) 

(Space  Technology  Laboratories,  Inc.,  Redondo  Beach,  Calif.,  Trans,  no.  70, 

Nov.  1962) 

In:  Pravda .  no.  295(16151),  Oct.  22,  1962,  pp.  1-3 

ABSTRACT:  During  the  Vostok  3  and  4  space  flights,  experiments  in  weightlessness 
were  conducted.  Nikolaev  floated  in  the  capsule  for  a  total  of  3.5  hours  and 
Popovich  for  about  3  hours.  During  that  time,  they  felt  fine,  conducted 
observations,  and  coomunicated  with  the  ground  by  means  of  microphones.  They 
also  conducted  several  experiments  within  the  capsule. 
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Johns, t.  R.  and  S.  Thesleff  1960 

EFFECTS  OF  MOTOR  INACTIVATION  ON  THE  CHEMICAL  SENSITIVITY  OF 
SKELETAL  MUSCLE 

Acta  physiol,  scand.,  51:136-141,  1961 
ASTIA  AD  262  290 

ABSTRACT:  In  order  to  determine  whether  the  lack  of  motor  nerve  impulses 
without  denervation  per  se,  alters  the  chemically  sensitive  area  in 
skeletal  muscle,  the  size  of  the  ACh-sensltlve  areas  in  muscle  fibres  of 
cat  tenulsslmus  were  measured  after  Isolation  of  the  motor  neurones 
by  severence  of  the  dorsal  roots  below  ia  lower  lumbar  cord  transection. 

The  sensitivity  of  the  individual  n-.uscle  fibre  to  ACh  was  determined  by 
iontophoretlc  micro-application  of  the  drug,  and  by  intracellular  record¬ 
ing  of  the  potential  charge.  The  frequency  of  miniature  end-plate 
potentials,  their  amplitude,  and  their  time  course,  were  unaffected  by 
the  Isolation  procedure.  The  procedure  also  caused  little  increase  in 

the  size  of  the  ACh-sensltive  surface.  Therefore,  inactivation  per  se 
did  not  alter  the  chemically  sensitive  area.  (AUTHOR) 
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Johnson,  G.E.,  J.  Serrano,  and  E.Z.  Levy  1959  APPLICATION  OF  SKIN 

RESISTANCE  IN  PSYCHOPHYSIOLOGICAL  STUDIES.  (Wright  Air  Development 
Center,  Aerospace  Medical  Lab.,  Wr ight-Pattersun  AFB,  Ohio) 

WADC  TR  59-688,  Dec.  1959. 


ABSTRACT:  The  usefulness  of  measuring  changes  in  skin  resistance  as  a  device 
to  detect  the  impairment  of  consciousness  in  personnel  whose  work  requires 
maximum  alertness  was  investigated  during  isolation,  in  flight,  under  accelera¬ 
tion,  under  the  influence  of  drugs,  and  other  conditions.  These  experiments 
have  determined  that  the  use  of  skin  resistance  for  monitoring  of  consciousness 
is  promising,  however,  further  studies  are  necessary  before  this  method  may  be 
used  as  an  operational  tool.  The  effects  of  temperature  and  environmental 
changes  must  be  eliminated,  and  the  patterns  of  skin  resistance  must  have 
better  quantification. 
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Johnaon,  S.P.  1960  PLANT  GROWTH  UNDER  MEAR>ZERO  GRAVITY 

Paper:  31at  Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana  Hotel, 
Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960 

ABSTRACT:  Closed  ecological  systeow  of  space  vehicles  or  stations  will  probably 
make  use  of  algae  or  broadleaf  plants  for  food  and  oxygen  production.  Apparently, 
plants  in  general  do  not  have  a  special  requirement  for  a  gravitational  field. 

The  algae  are  largely  oriented  by  the  light  source.  The  broadleaf  plant  above 
ground  is  oriented  by  light  in  the  blue  end  of  the  spectrum.  Root  systems  seem 
to  respond  more  to  oxygen  tension  and  moisture  levels  in  the  soil  than  to  gravita¬ 
tional  fields.  Several  cabinets  have  been  designed  to  study  the  plant  require¬ 
ments  for  gravity.  Germinating  seeds  and  plants  are  illuminated  with  blue,  red 
and  white  light  from  below.  Results  of  these  experin.«nts  are  presented.  The 
problem  of  moisture  supply  appears  to  be  a  major  one.  A  cabinet  has  been  designed 
to  study  this  problem.  Preliminary  studies  have  shown  thpt  pressurized  aerosol 
feeding  of  the  root  system  overcame  the  problem  of  supplying  moisture  to  the 
root  system.  However,  return  of  the  aerosol  spray  to  the  system  has  not  been 
solved. 
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Jones,  D.C.,  J.H.  Shaw,  et  al  1961  PRELIMINARY  INVESTIGATION  OF  INTERPLANETARY 
LUNAR  AND  NEAR  PLANET  -ENVIRONMENTS  AND  METHODS  OF  SIMULATION 
Aeronautical  Systems  Division,  Wright-Patterson  AFB,  Ohio)  ASD  TR  61-267 
July  1961  ASTIA  AD  268  791 


ABSTRACT:  Summaries  of  -the  natural  environments  of  Mars,  Venus,  the  Moon  and 
interplanetary  space  are  presented.  The  primary  induced  environmental  stresses 
associated  with  thermal  radiation,  cosmic  atomic  and  subatomic  radiation,  meteo¬ 
roid  particles,  vibration,  shock,  acceleration,  and  low  pressure  are  described 
for  operation  near  the  above  bodies  including  range  of  anticipated  values  and 
methods  of  simulation.  Additional  simulation  techniques  associated  with  tempera¬ 
ture,  heat  flux  and  atmospheric  composition  are  discussed,  ,  An  environmental  test 
philosophy  and  a  summary  of  heat  transfer  characteristics  of  high  speed  vehicles 
are  included.  Important  areas  not  covered  in  this  report  are  combined,  induced 
environments  associated  with  atmospheric  entry  and  biological  effects  and  nuclear 
reaction  radiations.  (Author) 
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Jones,  E.  W.  1962  WHAT  DOES  "WEIGHTLESSNESS"  REALLY  MEAN 
Space  Aeronautics  38(5): 65-67,  Oct.  1962 


A  BSTRACT :  ^ A  di s cus s ion^  s^pre sent ed-o f  the—dynami c— a s pec t of  so bor bi:tcrlrv~-orbi ta  1 
and  escape  flight  in  relation  to  weightlessness  and  gravity,  with  detailed  calcu¬ 
lations  and  formulas.  When  a  body  is  exposed  to  the  gravitational  acceleration 
towards  the  Earth's  center,  and  the  rate  of  change  of  the  velocity  of  fall  is 

equal  to  g,  the  body  is  in  free  fall  and  in  a  state  of  null  gravity.  In  a  sub¬ 
orbital  flight  during  re-entry,  the  body  of  a  161  pound  astronaut  may  reach  a 

weight  of  1760.9  pounds.  If  the  rate  of  change  of  velocity  exceed?  acceleration 
due  to  gravity  the  astronaut  may  take  on  negative  weight.  In  an  orbital  on  a 
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true  spherical  path  there  is  a  weightless  state  because  there  is  no  net  stress  or 
strain  on  the  body  in  respect  to  the  Earth's  center  or  a  point  along  the  orbit 
path.  Zero  gravity  can  not  occur  in  these  circumstances,  but  can  only  be  found 
at  a  point  %diere  the  gravitational  field  of  one  body  cancels  that  of  another  such 
as  between  the  Moon  and  Earth.  Problems  of  orientation  of  the  astronaut  in  rela¬ 
tion  to  gravitational  forces  are  discussed.  (Aerospace  Medicine  34(3): 276,  March 
1963) 
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Jongbloed,  J.  1963  MEDICAL  PROBLEMS  RELATED  TO  SPACE  TRAVEL.  V.  WEIGHT¬ 
LESSNESS. 

Nederl  T.  Geneesk  107:1086-1087.  15  June  1963  (Dut) 
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Kalltlnsky,  A.  1963  NOVA  LAUNCH  VEHICLE  DESIGN  STUDIES 

(Paper,  American  AatronauCical  Society  Symposium  on  the  Exploration  of 
Hars,  Denver,  Colorado,  June  6-7,  1963)  Preprint  No.  5. 


ABSTRACT:  The  NOVA  design  studies  currently  being  conducted  under  the 
direction  of  the  Marshall  Space  Flight  Center  are  aimed  at  defining  the 
roost  desirable  launch  vehicle  for  the  heavy  space  missions  of  the  1970* s. 

To  help  make  these  missions  technically  and  economically  feasible,  NOVA 
must  achieve  a  big  step  forward  in  payload  capability  and  cost  effective¬ 
ness.  The  task  of  assembling,  in  Earth  orbit,  manned  Mars  expeditions 
weighing  several  thousand  tons  favors  launch  vehicles  in  the  million  pound 
payload  class.  Significant  cost  reductions  can  be  achieved  by  recovery  and 
re-use  of  high  cost  components  or  complete  stages.  Representative  NOVA  config¬ 
urations  developed  by  General  Dynamics/  Astronautics  and  Martin/Baltimore, 
the  NOVA  Study  contractors,  are  described  in  this  paper. 
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Kama,  W.  N.  1961  SPEED  AND  ACCURACY  OF  POSITIONING  WEIGHTLESS  OBJECTS  AS  A 

FUNCTION  OF  MASS,  DISTANCE,  AND  DIRECTION.  (Wright  Air  Development  Division, 
Wright-Patterson  AF3,  Ohio)  WADD  TR  61-182;  ASTIA  AD-260  131;  March  1961 

ABSTRACT:  Human  performance  in  positioning  weightless  objects  was  investigated 
experimentally  using  an  air-bearing  frictionless  table.  The  subjects  moved  each 
four  masses  (1000,  3000,  5000,  and  7000  gram)  various  distances  (10,20,  and  40 
cm)  in  each  of  two  directions  over  this  frictionless  table  in  response  to  paired 
light  stimuli.  The  responses  were  accomplished  in  complete  darkness  after  the 
lights  were  extinguished.  Results  were  analyzed  in  terms  of  constant  and  absolute 
errors  of  positioning,  and  response  time.  From  the  investigation,  we  concluded 
that: 

(1)  Mass  has  little  effect  on  the  accuracy  of  positioning.  There  is  some  evidence, 
however,  that  response  time  increases  with  increase  in  mass, 

(2)  Distance  is  a  significant  variable  affecting  the  direction  of  error,  accuracy, 
and  speed  of  positioning  responses.  Response  time  increases,  and  accuracy  decreaseis 
with  distance. 

(3)  Direction  of  movement  is  a  significant  variable  affecting  constant  error, 
absolute  error,  and  speed  of  positioning  responses.  Subjects  tend  to  undershoot 
th£  mark  in  near  to  far  movements.  (AUTHOR) 
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Kama,  W.N.  1961  EFFECTS  OF  SIMULATED  WEIGHTLESSNESS  UPON  POSITIONING  RESPONSES 
(Aerospace  Medical  Labs.,  Wright -Patterson  AFB,  Ohio)  Proj .  no.  7184, 

Task  no.  718406.  ASD  Techn.  Rept.  no.  61-555,  Dec.  1961.  ASTIA  AD  277  288. 


ABSTRACT:  The  speed  and  accuracy  of  positioning  movements  as  functions  of 
distance,  direction,  and  mass  were  investigated  under  simulated  weightless 
conditions.  Subjects  seated  on  a 'frictionless  device  made  blind  positioning 
movements  by  sliding  each  of  two  frictionless  masses  (1000  to  7000  grams)  various 
distances  (10,  20,  and  40  cm.)  either  left  to  right  or  near  to  far.  Both  speed 
and  accuracy  decrease  with  distance;  left  to  right  movements  decreases  with  in¬ 
creased  mass.  With  minor  exceptions,  the  effects  are  similar  to  those  noted  when 
fixed  subjects  position  weightless  objects.  The  responses  of  fixed  subjects  were 
slower,  but  more  accurate,  and  were  not  affected  by  the  variable  of  mass. 


Kas'ian,  I.  I.  1962  SOME  PHYSIOLOGICAL  REACTIONS  IN  HAN  UNDER 

CONDITIONS  OP  THE  ALTERNATING  EFFECT  OF  OVERLOADING  AND  tfEIGHTLESS- 
NESS. 

lav.  Akad  Nauk  SSSR  (Biol.)  6:896-908,  Nov. -Dec.  1962  (Russian). 
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Kasten,  D.  F.  1962  ANALYSES  OF  HUMAN  MOTIONS  IN  ORBITAL  SPACE. 

(Papet,  33rd  Annual  Meeting  of  the  Aerospace  Medical  Assoc.,  Chalfonte- 
Haddon  Hall,  Atlantic  City,  N.  J.,  April  9-12,  1962) 

ABSTRACT:  A  qualitative  review  is  made  of  some  seldom  considered  human  factors 
problems  which  may  confront  a  weightless  worker  in  a  space  environment.  Discussion 
is  based  on  inflight  zero  gravity  research,  mathematical  analyses  of  human  motion 
in  earth  orbits,  and  computer  simulation  studies  of  orbital  rendezvous.  Topics 
covered  include:  human  locomotion  and  rotation  in  a  weightless,  frictionless  en¬ 
vironment;  human  factors  and  engireering  considerations  for  the  design  of  rotating 
space  stations;  problems  involved  in  tethering  a  space  worker  to  his  vehicle;  and 
some  misconceptions  about  the  weightless  state.  Some  implications  are  suggested 
for  future  space  efforts. 
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Katzberg,  A. A.  &  L.H.  Mori  1962  ORGAN  AND  TISSUE  CULTURES.  I.  EMBRYONIC 
CHICK  HEART  AND  HUMAN  CELL  CULTURES. 

In  Prince,  J.E. ,  ed. ,  Biologic  Systems  of  Discoverer  Satellites  XXIX 
and  XXX.  (School  of  Aerospace  Medicine,  Brooks  AFB,  Texas) 


ABSTRACT:  Living  embryonic  chick  hearts  were  placed  aboard  Discoverer  satellite 
to  observe  the  effect  that  exposure  to  stress  factors  of  a  flight  in  space 
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could  have  on  a  whole  organ.  Human  cell  cultures  were  also  studied  during  the 
flight  of  the  Discoverer  satellites.  It  was  concluded  that  the  viability  and 
the  physiologic  function  of  these  hearts  were  not  impaired  by  any  of  the  stress 
factors  that  were  encountered  In  space  flight.  Human  cell  cultures  for  both 
Discoverer  satellites  XXXIX  and  XXX  showed  no  obvious  degeneration.  On  being 
aubcultered,  those  from  Discoverer  XXX  showed  normal  proliferation.  (STAR) 


Kester,  S.G.  1959  SR-183  LUNAR  OBSERVATORY.  HUMAN  FACTORS  LUNAR  STUDIES, 

II.  INITIAL  PARAMETRIC  ANALYSIS.  (Boeing  Airplane  Co.,  Seattle,  Wash.) 
Rept.  no.  D7-2444,  Aatla  AD-232  322L,  30  Sept.  1959 


ABSTRACT:  Presents  working  charts  for  an  Initial  study  of  human  factors 
engineering  problems  associated  with  space  exploration.  Qualitative 
relationships  are  developed  for  parameters  considered  necessary  for  study 
In  support  of  a  manned  extraterrestrial  station.  The  moon  serves  as  an 
example.  Although  the  parameters  emphasise  human  factors,  the  charts  are 
Intended  for  general  utilization  and  will  be  useful  for  equipment  and  facilities 
design  for  smnned  extraterrestrial  systems. 
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King,  A.  L.  1962  HEIGHT  AMD  WEIGHTLESSNESS 

Amar.  Jour.  Phys.  30:387,  May  1962. 
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King,  B.  G.  1960,  PHYSIOLOGICAL  EFFECTS  OF  POSTURAL  DISORIENTATION  BY  TILTING 
'during  WEIGHTLESSNESS.  (Paper,  31st  Annual  Meeting  of  the  Aerospace  Medical 
Association,  Asmricana  Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 

ABSTRACT:  Decerebrate  pigeons  are  useful  experimental  preparations  for  studying 
both  static  and  dynamic  postural  reflexes.  The  principal  advantage  of  the 
decerebrate  Is  that  It  Is  less  readily  distracted  than  the  normal  pigeon  and  gives 
clean-cut  reflex  responses  appropriate  to  the  stimulus.  When  postural  orientation 
In  relation  to  the  gravitational  field  Is  disturbed  by  tilting,  the  pigeon  reacts 
by  a  compensatory  movement  and  position  so  that  the  head  Is  normally  oriented 
in  relation  to  gravity,  regardless  of  the  position  of  the  body.  If  the  head 
Is  fixed,  compensatory  eye  movements  and  positions  result.  The  semicircular 
canals  do  not  participate  In  eliciting  postural  compensatory  poses.  This  presen¬ 
tation  reports  results  of  experimental  observations  on  the  effects  of.  postural 
disorientation  during  short  periods  of  weightlessness.  Advantage  was  taken  of 
the  suitability  of  the  tonic  postural  reflexes  in  decerebrate  pigeons  for  study 
of  the  functioning  of  the  utricular  otolith  during  weightless  flights.  Observa¬ 
tions  were  made  on  normal  pigeons  and  on  four  decerebrates  approximately  three 
weeks  following  operation.  Responses  to  tilting  were  noted  and  were  recorded 
photographically  during  the  control  and  weightless  phases  of  the  flights. 

These  responses  are  compared  and  interpreted,  and  Illustrative  sequences  of  the 
motion  picture  .records  presented. 
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King,  B.G.,  C.T.  Patch,  &  P.G.  Shinkman  1961  WEIGHTLESSNESS.  TRAINING  REIUIRE- 
MENl'S  AND  SOLUTIONS.  (U.S.  Naval  Training  Devices  Center,  Port  Wash,  N.Y.) 
Contract  N61339-560,  NAVTRADEVCEN  560-1,  March  1961.  ASTIA  AD  259  512. 


ABSTRACT:  Physical  principles  and  biological  mechani-sms  relevant  to  hutn-in  perform¬ 

ance  under  conditions  of  weightlessness  have  been  explalr 'd  In  order  that  the 
trainee  can  develop  an  appreclatlqn  of  how  the  unaccustomed  environment  will  affect 
his  behavior.  Special  empha«ls  has  been  given  to  (a)  changes  of  man's  center  of 
mass  as  various  parts  of  the  body  are  moved  with  respect  to  each  other,  and  the 
significance  of  CM  of  body  movement,  (b)  the  mechanisms  of  postural  reflexes. 
Including  experimental  observations  of  response  of  plge^rs  to  postural  disorien¬ 
tation  by  tilting  during  weightlessness,  and  (c)  anticipated  changes  in  the  sen¬ 
sory  Input  spectrum  and  implications  of  such  changes.  Models  have  been  proposed 
as  visual  aids  In  providing  for  cognitive  learning  aspects  of  training.  The 
different  effects  of  weightlessness  on  motor-perceptual  and  perceptual  factors 
have  been  Identified  and  solutions  proposed  for  separately  training  each  of  these 
effects.  (Author). 
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King,  B.  G.  1961  PHYSIOLOGICAL  EF7ECTS  OF  POSTURAL  DISORIENTATION  BY 
TILTING  DURING  WEIGHTLESSNESS 
Aerospace  Medicine  32(2) : 137- 140 ,  Feb.  1961. 


ABSTRACT:  In  a  study  of  the  labyrinthine  function,  observations  on  compensa¬ 
tory  poses  were  made  on  pigeons  (both  normal  and  decerebrate)  in  a  C-131 
airplane  during  normal  and  weightless  flights.  Both  motidn  and  still 
picture  records  were  made  of  responses  to  tilting,  following  rotation  around 
the  various  body  axes,  and  were  compared  with  responses  made  under  normal 
gravity  conditions.  The  results  were  discussed  in  terms  of  the  contribution  of 
the  utricular  otolith  in  maintaining  static  posture  of  the  body  during  condi¬ 
tions  of  weightlessness.  (Tufts) 
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King,  B.G.  &  M.C.  Mans  1962  THE  FEASIBILITY  OF  ESTIMATING  THE  ENERGY 
EXPENDITURE  OF  ASTRONAUTS  THROUGH  PARTIAL  SIMULATION  OF  WEIGHTLESSNESS 
(Operations  Research,  Inc.)  NASA  contract  NASr-170,  Tech.  Rept.  170, 
28  Feb.  1962. 


Klslik,  M.D.  1960  THE  MOTION  OF  AN  ARTIFICIAL  SATELLITE  IN  THE  NORMAL 
GRAVITATIONAL  FIELD  OF  THE  EARTH. 

In  Kurnosova,  L.V.,  ed . ,  Art  if iclal  Earth  Satellites 
(New  York:  Plenum  Press)  IV,  183-201 


ABSTRACT:  This  paper  considers  the  problem  of  motion  of  an  artificial  satellite 
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in  th«  earth 't  normal  gravitational  field  without  taking  into  account  the  effect 
of  air  reaiatance  or  anomalies  in  the  force  of  gravity.  The  results  can  be 
utilised  in  calculating  the  orbits'  of  high-altitude  satellites  and  for  qualita¬ 
tive  analysis  of  the  affect  of  the  earth's  oblateness  on  satellite  action. 

(CARD 


389 


Kitses,  C.  1959  OCCUPATIONAL  HEALTH  PROBLEMS  IN  SPACE  FLIGHT:  IMPORTANT  HEALTH 
PROBLEMS  IN  THE  MAN-IN-SPACE  STUDIES  AT  THE  AERO  MEDICAL  LABORATORY 
Mtlttarv  Medicine  124(10):  717-719,  Oct.  1959 


ABSTRACT:  Problems  related  to  man's  survival  in  space  ar6  briefly  reviewed  and 
categorized.  Thie  primary  objectives  of  space-medical  research  are  to  provide  an 
environment,  workspace,  and  sustenance  for  the  space  traveller  that  will  allow 
him  to  carry  out  his  mission  with  maximum  efficiency  and  protect  him  from 
irreversible  injurious  body  changes.  Basic  requirements  --  physiologic  (meTa^lic 
environmental),  psychologic  (isolation,  weightlessness,  workspace,  reduced 
sensory  environment),  and  requirements  pertaining  to  protection  (from  radiation, 
toxic  chemicals  and  odors,  noise  and  vibration,  acceleration,  natural  infection, 
disorientation)  are  outlined. 


390 


Knight,  L.  A.  1958  AN  APPROACH  TO  THE  PHYSIOLOGIC  SIMULATION  OF  THE 
NULL-GRAVITY  STATE.  J.  Avia.  Med.  29(4): 283-280 ,  Apr,  1958 

ABSTRACT:  While  studying  the  physiological  effects  of  prolonged  weightle.«sness 
the  similarities  between  the  condition  of  a  body  floating  in  space  and  that  of 
a  body  floating  in  water  were  noted,  and  the  conclusion  was  drawn  that 
weightlessness  is  the  absence  of  external  forces  acting  on  the  body.  It  was 
assumed  that  a  physiologic  condition  approaching  that  observed  in  the  null- 
gravity  state  could  be  simulated  by  obscuring  vision,  immersing  the  subject  in 
to  eliminate  tactile  and  proprioceptive  cues,  and  positioning  him  in  the 
supine,  head-down  orientation.  A  preliminary  experiment  (three  subjects  acquaint 
ed  with  conditions  of  null-gravity)  was  conducted  to  investigate  the  matter  of 
spatial  orientation  during  immersion  in  water,  and  to  establish  values  for  the 
threshold  of  sensitivity  of  the  otolith  organ  to  change  in  position. 
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Koelle,  H.H.  ed.  1951  HANDBOOK  OF  ASTRONAUTICAL  ENGINEERING 
(New  York:  McGraw-Hill  Book  Company,  Inc.) 
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Konecci,  E.  B.  1958  HUMAN  FACTORS  IN  SPACE  FLIGHT. 

Aero /Space  Engng .  17(6): 34-48,  June  1958 

ABSTRACT:  This  paper  lists  possible  human  factor  problem  areas  in  space  flight 
under  three  headings:  physiological,  human  engineering ,' and  psychological - 
social.  Space  cabin  requirements  for  the  human  operator  are  also  listed  with 
discussion  of  the  following:  cabin  environment,  decompression,  cosmic  radiation 
and  weightlessness. 
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Konecci,  E.  B.  1959  MAN^JED  SPACE  CABIN  SYSTEMS.  ADVANCES  IN  SPACE 
SCIENCE.  VOL.  I  (New  York:  Academic  Press,  1959) 

ABSTRACT:  Discusses  the  fundamental  requirements  for  manned  space  flight, 

including  the  human  factors  involved.  Reviews  the  possible  physiological, 
psychological  and  human  engineering  problems  to  be  encountered  in  space  flight 
Under  psychological  factors  emphasizes  crew  selection,  confinement,  isolation, 
and  performance.  Outlines  the  examinations  and  psychological  tests  given  to 
selected  Project  Mercury  astronauts. 
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Koshtoyants,  Kh.  1960  TESTING  SPACE  SHIP  CABIN 
Pravda,  May  19,  I960,  p.  4,  cols.  1-5 


ABSTRACT:  The  pressurized  cabin  is  the  most  important  feature  of  the  space 
ship  satellite.  Successful  results  have  already  been  obtained  in  the  regenera¬ 
tion  of  atmosphere.  Biologists  are  solving  the  metabolic  problem  by  transform¬ 
ing  the  pressurized  cabin  into  a  closed  system  with  constant  temperature, 
moisture,  and  atmospheric  regeneration.  Acceleration  and  weightlessness  affect 
the  nervous  system,  particularly  its  perceptive  or  receptory  functions,  which 
can  cause  the  coordination  of  an  organism's  physiological  functions  to  break 
down.  (CARI) 
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Kositskly,  G.  I.  1959  MAN  IN  COSMIC  FLIGHT 
Zdorov 'ye  (Moscow)  10:4-6,  Oct.  1959 


ABSTRACT;  The  first  section,  entitled  "How  the  Weights of  the  Body  Changes," 
deals  with  the  physiological  effects  of  weightlessness  and  high  G  forces,  and 
means  of  counteracting  them  with  centrifugal  force  and  special  anti-G  suits. 
Sechenov's  theory  that  brain  activity  is  impossible  without  a  continuous 
flow  of  nerve  impulses  from  the  sensory  organs  is  reviewed;  the  author  states 
that  centrifugal  force  would  provide  the  necessary  vigorous  stimulation  of  the 
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sensory  organs.  According  to  recently  obtained  data  on  respiration  and  heart 
function  In  experimental  animals,  the  absence  of  gravity  alone  does  not  seem 
to  affect  these  functions  In  any  special  way;  however,  It  Is  not  yet  clear  how 
the  activity  of  the  higher  branches  of  the  brain  would  be  affected  under 
similar  conditions.  The  second  section,  entitled  "Insidious  Dangers", 
discusses  the  oxygen-carbon  dioxide  balance  necessary  for  the  smooth  function¬ 
ing  of  the  human  organism.  The  third  section,  "In  the  Zone  of  Cosmic  Raolatlon" 
discusses  the  possible  effects  of  cosmic  rays  on  the  hwnan  organism.  (CASI) 
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Kosltskii.  C.I.  1960  CHELOVEK  V  KOSMICHESKO  POLETE 

(MAN  IN  SPACE  FUGHT)  Zdorov'e  (USSR)  10:4-6,  1959 
(Air  Technical  Intelligence  Ctr.,  Wright-Patterson  AFB,  Ohio) 
Rept.  No.  ATIC-1419621,  17  June  1960. 


ABSTRACT:  The  article  deals  with  accelerative  stress  and  other  ecological 
problems  of  Space  flight. 
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Kositsky,  G.  1961  NOTES  ON  THE  PHYSIOLOGY  OP  FLIGHT 
Moscow  News .  May  20,  1961 

ABSTRACT:  The  author  discusses  sever la  problems  of  man 
First  among  them  Is  excess  strain  on  the  organism  startl 
The  most  effective  protection  Is  a  special  antl-excess-s 
adoption  of  the  correct  position.  Weightlessness  is  a  p 
However,  Gagarin's  flight  proved  that  man  adapts  quickly 
does  not  experience  any  particular  Inconveniences.  An  1 
the  maintenance  of  necessary  living  conditions  in  the  ca 
Short  flights  have  simply  used  a  chemical  process  but  loji 
use  biological  methods  such  as  a  closed-cycle  system.  Tp 
from  radiation  -  hard  x-rays  and  above  all  cosmic  rays  - 
(CARI) 
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Kousnetzov,  A.  G.  1958  SOME  RESULTS  OF  BIOLOGICAL  EXP^ 
AND  SPUTNIK  II. 

J.  Aviation  Med..  29(11): 781-784^ . 


ABSTRACT:  This  is  a  review  of  Russian  biological  exper 
flight  as  presented  by  A.  G.  Kousnetzov,  Chief  of  the  pH 
of  the  Soviet  Air  Force  Scientific  Research  E:iperimenta 
Aviation  in  Moscow,  in  a  paper  delivered  at  the  Third  Eil 
of  Aviation  Medicine,  Louvain,  Belgium,  in  September  193 
Soviets  have  been  investigating  the  effects  of  space  fll 
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The  first  and  second  phases  of  the  study  Involved  catapult  launching  and 
parachute  descent.  The  third  phase  culminated  ir.  :iniral -rocket  launchings 
to  a  height  of  A73  km.  No  major  physiologic  ''hanges  resulting  from  the 
experiments  were  observed  in  the  animals.  The  launching  of  Sputnik  11 
carrying  the  dog,  Laika,  was  a  biological  experiment  to  observe  all.  of  the 
conditions  of  space  flight.  Data  concerning  the  condition  and  behavior 
of  the  animal  were  successfully  transmitted  and  received.  No  physlnln^lc 
manifestations  of  the  effects  of  cosmic  radiation  on  the  animal  were 
discovered. 
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Krivetsky,  A.,  W.  H.  Bauer  and  others  1962  RESEARCH  ON  ZERO-CRAVITY  EX' 
PULSION  TECHNIQUES.  (Bell  Aerosystcms  Co.)  Rept.  no.  7129-933003; 
ASTU  AD  274  044. 

ABSTRACT:  Synthesis  of  Expulsion  Devices:  Morphological  approach  and  ex¬ 
pulsion  device  methods.  Expulsion  Device  Configuration:  Diaphragm- type 
configuration,  Bladder-type  configuration.  Mechanical  systems.  Surface 
forces.  Orientation  systems.  Controlled  deformation  or  folding  configura¬ 
tion,  Hybrid  or  miscellaneous  systems,  Electric  and  magnetic  expulsion  de¬ 
vices,  and  chemical.  Space  Environment:  Temperature,  High  vacuum..  Radia¬ 
tion,  Extraterrestrial  Environments,  Accelerations,  and  Sonic  fatigue. 
Material  Considerations:  Material-propellant  compatibility.  Permeability, 
Radiation,  Elongation  and  ductility.  Temperature,  Yield  strength.  Ultimate 
Metal-to-metal  compatibility,  and  Vacuum  effects.  Slosh  and  Vibration 
Characteristics:  Bladder  considerations.  Cavitation  and  fuel  spray,  Elas¬ 
tic  tank  breathing  mode,  and  Acoustic  modes. 
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Kuehnel,  H.A.,  W.O.  Armstrong,  J.J.  Van  Bockel  &  H.I.  Johnson  1962  PILOT 

PERFORMANCE .  In  Results  of  the  Second  United  States  Manned  Orbital  Space 
Flight .  May  24,  1962  (National  Aeronautics  and  Space  Administration, 
Washington,  D.C.)  pp.  63-68,  NASA  N  62  14691 

ABSTRACT:  The  results  of  the  MA-7  orbital  flight  of  astronaut  M.  Scott  Carpenter 
indicate  that  man  can  function  effectively  in  a  space  environment  for  periods  up 
to  4^  hours.  The  pilot  demonstrated  his  ability  to  operate  scientific  apparatus 
successfully  in  a  space  environment  and  to  obtain  useful  data  for  the  analysis 
of  scientific  problems  associated  with  a  terrestrial  space  environment.  The 
results  of  the  flight  provide  additional  evidence  that  man  is  ready  for  a  more 
extended  mission  in  a  weightless  environment.  Flight  difficulties  occurring 
during  the  mission  served  to  emphasize  that  the  primary  attention  of  the  pilot 
be  devoted  to  management  of  spacecraft  systems  and  detailedattention  to  opera¬ 
tional  functions. 


\ 
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Kulwicki,  P.V. ,  B.J.  Schlel  and  P.L.  Vargaminl  1962  WEIGHTLESS  MAN: 

SELF  -  ROTATZOti  TECHNIQUES.  (Behavioral  Sciences  Lab.,  Aerospace 
Medical  Dlv.,  Wright -Patterson  APB,  Ohio)  AMRL  TDR  62-129, 

ASTZA  AD-400  354 

ABSTRACT:  To  be  an  effective  weightless  «sork,  an  Individual  must  be  able  to 
achieve  and  maintain  a  stable  attitude  with  respect  to  his  vehicle.  If  the 
w>rk  Is  to  have  this  capability,  he  must  be  able  tc  control  both  translation 
and  rotation.  Translation  may  not  be  controlled  without  hardware,  whereas 
rotation  may.  The  purpose  of  this  study  was  to  Investigate  the  possibility 
of  body  rotation  by  limb  manipulation.  This  self-rotation  Is  analyzed  by  the 
application  of  theoretical  mechanics  to  a  rigid  mathematical  model  composed 
of  six  cylindrical  segments  A  quantitative  of  six  cylindrical  segments.  A 
Quantitative  evaluation,  based  on  the  mathematical  model.  Is  made  for  one 
maneuver  to  determine  the  expected  degree  of  rotation.  As  a  result  of  this 
analysis,  a  series  of  selected  maneuvers  are  proposed  to  give  man  the  capability 
for  rotation  about  three  mutually  perpendicular  axes.  The  nine  maneuvers  are 
Intended  to  provide  an  effective  rotation,  while  reducing  undesirable  coupled 
rotations.  In  addition,  the  stability  of  rotation  of  various  geometrical 

shapes  Is  Investigated  to  determine  If  man  can  expect  a  self  rotation  maneuver 
to  be  stable.  (Author) 
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Kulwicki,  P.  V.  and  Peoples,  G.  1962  CONTROL  ROTATION  AND  STABILIZATION 
FOR  THE  ORBITAL  WORKER  (Behavioral  Sciences  Lab.,  Aerospace  Medical 
Dlv.,  Wright -Patterson,  AFB,  Ohio)  AMRL  Memorandum  Report  P-21, 
December  1962. 
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Kuznetzov,  A.G.  1958  SOME  RESULTS  OF  BIOLOGICAL  EXPERIMENTS  IN 

ROCKET  AND  SPUTNIK  II.  J.  Aviation  Med.  29:781-784 

ABSTRACT:  Scientific  research  work  investigating  the  effect  of  space  flight 
upon  living  organisms  has  been  carried  on  in  the  Soviet  Union  since  1949. 
Penetration  of  the  upper  air  layers  by  animals  is  achieved  with  the  help  of 
rockets.  The  first  thing  was  to  place  the  animals  in  specially  equipped  and 
hermetically-sealed  cabins  which  were  supplied  with  an  air-conditioning  system 
allowing  to  keep  up  the  gas  composition  of  the  air,  the  temperature,  and  humidity 
at  the  required  level  so  as  to  make  the  normal  vital  activity  of  the  organism 
possible.  The  next  task  was  to  find  out  the  possibility  of  separation  from  the 
rocket,  with  the  help  of  a  catapult,  with  a  subsequent  descent  of  the  animals 
by  parachute.  The  third  stage  of  the  experiments  was  started  in  1958.  The 
launching  of  animals  into  space  with  the  help  of  rockets  was  effected  at  the 
height  of  473  (294  miles).  Changes  noticed  in  the  physiological  functions  of 
the  animal  were  brought  about  by  the  sudden  effect  upon  the  latter  of  external 
irritants:  acceleration,  noise  and  vibration  which  appeared  at  the  start  and 
continued  when  the  rocket  was  placed  in  orbit.  The  return  to  normal  of  the  blood 
circulation  and  breathing  during  the  zero-gravity  state,  when  the  Sputnik  is  in 
orbit,  seems  to  prove  that  this  factor  caused  no  considerable  changes  nor  any 
stable  changes  in  the  physiological  functions  of  the  animal. 
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Lamb,  L.E.  1960  INFLUENCE  OP  AEROSPACE  FLIGHT  ON  THE  NORMAL 

CARDIO-VASCULAR  SYSTEM;  STRESSES  AND  EFFECTS. 

Am.  i.  Cardiol.  6(1):8-18,  July  1960. 


ABSTRACT:  A  discussion  of  the  adjustments  and  alterations  of  cardiovascular 
functions  in  response  to  certain  flight  stresses.  Those  flight  stresses 
discussed  include  hypoxia,  acute  anoxia,  acceleration,  positive  pressure 
breathing,  relative  immobility,  decreased  barometric  pressure,  and  weight' 
lessness. 


Langcnecker,  B.  1954  ZUR  FRAGE  DER  ORIENTIERUNG  IM  SCHWEREFREIEN  ZUSTAND 
(THE  PROBLEM  OF  ORIENTATION  IN  THE  GRAVITY-FREE  STATE)  In  International 
Astronautical  Federation,  Space  Flight  Problems:  Being  a  Complete  Collection 
of  All  Lectures  Held  at  the  4th  Astronautical  Congress.  Zurich  1953 
(Biel,  Switzerland;  Switzerland,  Laubscher  &Cie,  1954) 
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Lansberg,  M.P.  1958  THE  FUNCTION  OF  THE  VESTIBULAR  SENSE  ORGAN  AND  THE 
CONSTRUCTION  OF  A  SATELLITE 

(Paper,  9th  International  Astronautical  Congress,  August  2r-30,  1958.  Amsterdam 
Holland)  ’ 


ABSTRACT.  The  paper  discusses  the  problem  of  weightlessness  during  space  flight. 
More  specifically,  the  problem  is  putting  an  object  with  weight  into  a  weightless 
satellite.  By  making  the  satellite  rotate  arovnd  its  own  axis,  an  acceleration 
will  result  acting  in  a  radial  direction. 
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Lansberg.  M.  P.  1958  SOME  CONSEQUENCES  OF  WEIGHTLESSNESS  AND  ARTIFICIAL 
WEIGHT.  (Symposium  on  Space  Medicine,  British  Interplanetary  Society 
London,  16-17  October  1958)  ’ 

j-- . British  Interplanetary  Society  17(9): 285-288,  May-June  I960 


ABSTRACT;  Physiological  consequences  of  weightlessness  are  discussed.  Artificial 
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ventilation  will  be  necessary,  because  of  the  absence  of  convection.  In  the 
absence  of  gravitational  clues  to  position,  some  disorientation  may  occur  and 
motor  activities  may  have  to  be  relearned,  but  muscular  atrophy  is  not  likely  to 
be  a  real  hazard.  It  would  be  unwise  to  extrapolate  from  what  is  experienced 
during  parabolic  flights  to  what  can  be  expected  during  semipermanent  weightless 
ness. 
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Unsberg,  M.P.  1959  COCKPIT  OP  FIRST  SPACESHIP  MAY  BE  LIKE  A  PADDED  CELL 
(Symposium,  Brit.  Interplanetary  Soe.,  London  1958)  Reprint  Space  Jan-Mar. 
1959,  p.  25-27 


ABSTRACT:  Discussion  of  problems  arising  from  continual  weightlessness.  These 
include  (1)  Air  circulation  can  no  longer  be  Induced  by  convection;  (2)  body 
perception  will  lack  gravitational  clues  and  (3)  all  muscular  activity  Intended 
to  BK}ve  an  object  will  have  to  be  relearned. 
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Lansberg,  M.P.  1%0  A  PRIMER  OF  SPACE  MEDICINE 

(Amsterdam:  Elsevier  Publishing  Co.,  1960) 


ABSTRACT:  Specific  physical,  physiological,  and  psychological  problems  of 
manned  space  flight  are  presented.  Also  Included  is  a  description  of  the 
dynamic  conditions  of  life  in  a  space  cabin  and  man's  acceleration  tolerance 
during  passage  to  and  from  the  space  station. 
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Unsberg,  M.P.  1962  THE  PHYSIOLOGIC  ACCELEROMETERS 

In  Impact  Acceleration  Stress:  Proceedings  of  a  S vropos lum  With  a 
Comprehensive  Chronological  Bibliography  (National  Academy  of  Sciences, 
National  Research  Council)  Publication  No.  977,  Pp.  27'34 

ABSTRACT;  Physiological  accelerometers  under  conditions  of  weightlessness 
were  Investigated.  Three  Inherent  contradictions  existing  are  that  (a)  the 
head  Is  held  In  an  inclined  position  relatlvs  to  the  vertical,  (b)  the  head 
Is  rotating  around  a  horizontal  axis,  and  (c)  the  head  Is  moved  along  a 
horizontal  path.  During  weightlessness.  It  will  be  man's  visual  framework 
that  will  Induce  his  spatial  orientation.  Against  this  background,  the 
three  contradictions  arise.  In  the  situation  where  the  head  Is  held  In  an 
Inc  lined  position  relative  to  the  vertical,  the  otoliths  signal  a  symmetric 
status,  albeit  a  symmetry  of  zero  gravity,  and  for  the  higher  centers  a 
symmetry  means  perpendicularity,  which  Is  denied  by  the  visual  reference. 
Probably  the  voice  of  the  otoliths  will  not  be  very  strong  in  this  Instance, 
and  the  visual  clue  will  dominate.  The  reason  Is  that  the  otoliths  respond 
to  change  In  acceleration  rather  than  to  acceleration.  In  the  situation 
where  the  head  Is  rotating  around  a  horizontal  axis,  matters  become  worse. 
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There  Is  not  only  a  conflict  between  otolithic  information  and  visual  frame* 
work  but,  worse  still,  the  semicircular  canals  report  a  change  in  attitude 
which  should  be  corroborated  by  the  message  from  the  otoliths  which,  however, 
may  default.  A  disagreement  now  develops  between  the  two  parts  of  the  laby¬ 
rinth.  This  disagreement  would  not  arise  if  the  head  movement  had  occurred 
around  a  vertical  axis,  vertical  in  the  man's  subjective  framework  of  orienta¬ 
tion.  The  situation  where  the  head  is  moved  along  a  horizontal  path  will 
probably  be  of  less  importance  because  such  linear  movements  do  not  seem  like¬ 
ly  to  occur. 
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Lanton,  R.  W.  1962  PHYSIOLCXJICAL  CONSIDERATIONS  RELEVANT  TO  THE 
PROBUEM  OF  PROLONGED  WEIGHTLESSNESS;  A  REVIEW. 

Astronautical  Sci.  Rev.  4:11-18,  January-March  1962. 
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Lawden,  D.F.  1957  THE  SIMULATION  OF  GRAVITY 
Brit.  Interplan.  Soc.  J.  16:134-140,  Jly./Sept.  1957 


ABSTRACT:  The  artificial  gravitational  field  produced  by  rotating 
or  artificial  satellite  about  its  axis  is  compared  and  contrasted 
gravity  at  the  Earth’s  surface. 


a  spaceship 
with  normal 
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Lawton,  R.  W. ,  et  al  1960 
SPACE  FLIGHT.  In  St. 
Academy  of  Sciences 


BIO -ENGINEERING  PROBT.£MS  IN  EARLY  MANNED 
Whitelock,  0.  V.,  ed .  Annals  of  the  New  York 
84:29-74,  Feb.  I960.  - - 


ABSTRACT:  This  article  describes  problems  to  be  encountered  during  ear 
manned  spaceflight  and  offers  solutions  to  those  problems. 
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Lawton,  R.  W.  1962  PHYSIOLOGICAL  CONSIDERATIONS  RELEVANT  TO  THE  PROBLEM 
OF  PROLONGED  WEIGHTLESSNESS.  (Paper,  13th  International  Astronautical 
Congress,  Varna,  Bulgaria,  September  23-29,  1962) 

See  also  Astronaut.  Sci.  Rev.  4( 1) ; 1 1 - 18,31-38 . 
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Uwton,  R.W.  1962  PHYSIOLOGICAL  CONSIDERATIONS  RELEVANT  TO  THE  PROBLEM  OF 
PROLONGED  WEIGHTLESSNESS:  A  Review.  Aatronaut.  Set.  Rev.  4(1); 11-18,  31-38 
Jan-Mer  1962 

ABSTRACT:  The  problems  of  weightlessness  end  methods  of  avoiding  its  ill- 
affects  are  the  main  subjects  of  this  paper.  The  following  subjects  ate 
briefly  discussed:  general  metabolic  effects,  immobilization  and  bed  rest, 
submersion,  cardiovascular  effects,  bone  demineralization,  muscle  atrophy, 
otolith  functions,  semicircular  canal  phenomena,  the  slow  rotation  room, 
adaptation,  selection  and  training. 
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Lawton,  R.W.  1963  THE  PATHOPHYSIOLOGY  OF  DISUSE  AND  THE  PROBLEM 

OF  PROLONGED  WEIGHTLESSNESS:  A  REVIEW 

(6570th  Aerospace  Medical  Research  Laboratories,  Air  Force  Systems 
CoDnand,  Wright-Patterson  AFB,  Ohio)  Report  No.  AMRL-TDR  63-3 
June  1963 


ABSTRACT:  The  physiological  implications  of  zero-G  as  encountered  in 
space  flight  are  discussed  and  the  available  research  concerning  the 
physiological  effects  of  weightlessness  is  reviewed.  The  purpose  of 
this  review  is  to  proceed  from  the  present  state  of  knowledge  of  normal 
human  physiological  systems,  particularly  as  their  structure  and  function 
are  affected  by  gravity,  to  a  consideration  of  the  possible  physiological 
consequences  of  prolonged  human  exposure  to  zero-G.  Methods  used  to  pro¬ 
duce  and  to  simulate  zero-G  are  briefly  reviewed.  The  data  suggesting 
that  prolonged  weightlessness  will  be  a  deconditioning  environment  is 
presented.  This  data  is  considered  for  possible  untoward  effects  of 
prolonged  exposure  to  weightlessness,  and  for  methods  of  prevention  of 

undesired  effects.  The  problem  of  artificial  gravity  by  rotation  of  a 
space  vehicle  is  briefly  considered. 
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Leavitt,  W.  1959  THE  WEIRD  WORLD  OF  WEIGHTLESSNESS 
Air  Force  42: 109-110,  April  1959 
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Leiderman,  P.  H.  &  R.  Stern  1961  SELECTED  BIBLIOGRAPHY  OF  SENSORY 
DEPRIVATION  AND  RELATED  SUBJECTS 

(USAF  Biomedical  Lab.,  Wright-Patterson  AFB,  Ohio) 

Contract  AF  33(616) ,6110,  ProJ .  7220,  ASD  TR  61  259,  Juty  1961 . 


ABSTRACT:  TViis  bibliography  compiles  and  classifies  the  available  articles 
and  books  relevant  to  the  field  of  sensory  deprivation.  Included  are 
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review  articles;  theoretical  publications;  anecdotal  reports;  experlemental , 
clinical,  developmental,  and  social  accounts;  sleep  deprivation;  vigilance; 
l«vel  of  activation  and  arousal;  animal  and  physiological  studies.  American 
and  British  publications  are  reasonabW  well  covered.  No  references  specific 
to  sensory  deprivation  are  found  in  the  literature  of  other  countries.  (Tufts) 


410 

Lelievre,  J.  1958  LE  VOL  A  PESANTEUR  APPARENTE  NULLE  (A  FLIGHT  WITH  APPARENT 
ZERO  GRAVITY) 

Information  Air .  MarcL  20,  1958,  pp.  7-10 
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Lepper,  R.  1960  ZERO  G  FACILITY. 

(Norair  Div.,  Northrop  Corp.)  Rept.  ASRL-TM-60-18Z-3 
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Lerine,  R.B.  1960  NULL-GRAVITY  SIMULATION 

(Paper  1960  Meeting  of  the  Aerospace  Medical  Assoc.,  March  9-11,  1960,  Miami 
Beach,  Fla.) 

ABSTRACT:  *  In  a  true  state  of  free-fall,  cancellation  of  gravitational  and  inertial 
fields  results  in  no  tendency  for  a  body  to  accelerate  with  respect  to  its 
surroundings  and  in  no  tendency  for  the  components  of  the  body  to  accelerate  with 
respect  to  each  other.  Although  it  is  not  possible  to  attain  such  a  state  in 
a  laboratory  at  rest  with  respect  to  the  earth,  it  is  possible  to  duplicate  the 
effects  of  weightlessness  to  varying  degrees,  and  for  extended  time  spans,  on  a 
large  number  of  the  body  functions  and  sense  orgnas .  Success  of  such  simulation 
depends  especially  on  unification  of  visual,  mechanoreceptor ,  and  vestibular 
cues  to  the  gravitational  vertical,  and  also  on  substantial  reduction  of  any 
work  required  of  the  organism  by  virtue  of  its  being  in  an  uncompensated 
gravitational  field.  An  artificial  environment  for  simulation  of  the  null- 
gravity  state,  based  on  the  concept  of  Muller  (Science  l23:  772,  1958),  will 
be  discussed;  and  a  comparison  of  the  physiological  and  psychological  effects 
of  such  a  simulator  with  corresponding  effects  tt  oe  expected  in  true  null- 
gravity  will  be  made  for  several  of  the  important  body  senses  and  functions. 
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Levering.  B.  1956  THE  CASE  OF  THE  CURIOUS  CAT;  "LUCKY"  FLOATS  IN 
WEIGHTLESS  REPOSE  AT  K,\NT>OLPH '  S  SCHOOL  OF  AVIATION  MEDICINE. 

Skyl ine  14(4);10-13.  Dec.  1956. 

Experiments  on  weightlessness  are  becoming  increasingly  iroportanc  to  aviation 
as  man  approaches  space  flight.  Detailed  discussions  are  made  of  S.  J. 
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Gerathewohl 's  investigations  with  the  cat  (Lucky)  which  are  a  part  of  a 
three-fold  research  project  on  weightlessness  vrtiich  he  is  conducting  at 
the  IISAF  School  of  Aviation  Medicine.  Other  portions  of  the  program  include 
studies,  of  human  tolerance  to  weight lessness (wherein  volunteer  subjects 
experience  weightlessness  during  para'oola  flights)  and  visual  illusions 
during  zero  gravity  (wherein  subjects  are  requested  to  place  a  pencil  dot 
on  targets.)  Mention  is  made  of  several  other  Investigations  monitored  by 
Dr.  Gerathewohl  particularly  the  "sealed  cabin  simulator"  studies  (under 
the  immediate  direction  of  H.  Strughold)  wherein  living  conditions  during 
space  flights  are  reproduced  as  closely  as  possible 
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Levine,  R.B.  1960  NULL-GRAVITY  SIMULATION. 

(Paper,  1960  Meeting  of  Aerospace  Medical  Association,  Miami  Beach,  May  9-11) 


ABSTRACT:  In  a  true  state  of  free-fall,  cancellation  of  gravitational  and  inertial 
fields  results  in  no  tendency  for  a  body  to  accelerate  with  res"  t  to  its  sur¬ 
roundings  and  in  no  tendency  for  the  components  of  the  body  to  .celerate  with 
respect  to  each  other.  Although  (t  is  not  possible  to  attain  such  a  state  in  a 
laboratory  at  rest  with  respect  to  the  earth,  it  is  possible  to  duplicate  the 
effects  of  weightlessness  to  varying  degrees,  and  for  extended  time  spans,  on  a 
large  number  of  the  body  functions  and  sense  organs.  Success  of  such  simulation 
depends  especially  on  nullification  of  visual,  mechanoreceptor ,  and  vestibular 
cues  to  the  gravitational  vertical,  and  also  on  substantial  reduction  of  any  work 
required  of  the  organism  by  virtue  of  its  being  in  an  uncompensated  gravitational 
field.  An  artificial  environment  for  the  simulation  of  the  null-gravity  state, 
based  on  the  concept  of  Muller  (Science  128:772,  1958),  will  be  discussed;  and  a 
comparison  of  the  physiological  and  psychological  effects  of  such  a  simulator  with 
corresponding  effects  to  be  expected  in  true  null  gravity  will  be  made  for  several 
of  the  important  body  senses  and  functions.  (Aerospace  Med.  31(4):312,  April  1960) 
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Levine,  R.B.  1961  NEW  APPROACH  TO  ZERO  GRAVITY  TESTS. 

Aircraft  &  Mis.slles  4:26-29,  June  1961. 

ABSTRACT:  In  order  to  simulate  the  environment,  Lockheed's  Null-Gravity  Simu¬ 
lator  utilizes  the  process  of  immersing  a  man  in  water.  Water  immersion  gives 
the  following  desired  effects:  (1)  the  subject  loses  the  ability  to  detect 
gravitational  support,  (2)  muscular  effort  for  maintaining  posture  is  reduced, 

(3)  previously  stretched,  soft  tis,sues  no  longer  perceive  whe  direction  and 
magnitude  of  the  gravitational  field,  (4)  the  force  of  friction  between  the 
vessel  walls  and  the  subject  decreases  to  zero,  and  (5)  hydrostatic  pressures 
in  the  circulatory  system  are  nearly  equaled  by  the  water  pressure.  Also  included 
is  a  physical  description  of  the  simulator. 
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Lewis,  C.  1958  U.  S.  AIR  FORCE  SCHOOL  SIMULATES  LIVING  IN, SPACE 
Aviation  Week  68(4):49,  51,  53.  55,  57,  59,  61,  Ja.  27,  1958 

ABSTRACT:  Space  research  projects  conducted  by  SAM  In  the  following  areas: 
space  cabin  simulation,  psychological  testing,  weightlessness,  and  photosynthesis 
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Ley,  Willy  1928  DIE  mOgLICHKEIT  PER  WELTRAUMFAHRT :  ALGEMINVERSTANDLICHE 
BEITRJCE  ZUM  RAUMSCHIFFAHRTS - PROBLEM  (The  Possibility  of  Space  Flight: 
General  Agreement  of  Contributions  to  the  Space  Tiavel  Problem) 
(Leipzig:  Hachmelster  und  Tahl,  1928) 


Llndberg,  R.  G.  &  D.  P.  Mitchell  1962  BIOLOGICAL  AND  PHYSIOLOGICAL 
STUDIES  OF  PEROGNATHUS  (POCKET  MICE)  (Northrop  Space  Labs.. 

Hawthorne,  Calif.)  NASA  Contract  NASr-91;  NSL-62-125,  NASA  N62-15597. 


ABSTRACT:  The  pocket  mice  (genus  Perognathus ) ,  native  to  arid  regions  in 
Western  U.  S.  and  Mexico,  are  adaptable  to  experimentation  in  space  capsules 
because  they  have  no  requirement  for  intake  of  drinking  water,  weigh  only 
6  to  10  grams  as  adults,  and  can  readily  be  Induced  to  hibernate.  These 
hibernating  mice  can  be  used  in  inexpensive,  lightweight  space  experiments 
to  determine  the  biologic  effects  of  cosmic  radiation  and  pro  longed  weight  less 
ness.  Since  cytogenetic  effects  ire  one  of  the  prlncipla  indices  of  radia¬ 
tion  damage,  the  Karyotypes  of  all  available  species  of  pocket  mice  are 
described.  This  information  will  also  be  useful  in  the  difficult  taxonomy 
of  the  genus  and  in  potential  studies  of  persistent  chromosomal  damage  in 
natural  populations  in  the  Nevada  test  stie.  The  total  chromosome  sets  of 
Perognathus  formosus  mohavensis  Hjey  and  P.  Longimembris  panamintinus 
Merrian  are  described.  Comparisons  of  the  16  pairs  of  chromosomes  of  P. 
formosus  with  the  24  pairs  of  chromosomes  of  P.  Longimembris  show  striking 
differences;  all  of  the  roetacentrics  of  P.  formosus  are  longer  than  thoi^e 

of  P.  longimembris,  and  the  latteir  species  has  a  large  scries  of  small 
median  to  submedian  metacentrics  jL#hich  are  completely  absent  in  P.  formosus. 
For  radiation  damage  analysis  purposes,  the  karyotype  of  P.  formosus  may 
prove  quite  useful;  however,  this'  species  is  one  of  the  largest  of  the 
genus,  weighing  about  25  grams.  One  other  small  species  (P.  flavus),  which 
may  also  prove  useful  and  which  weighs  less  than  P.  formosus,  remains  to  be 
investigated.  i 
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Lippisch,  A.M.  1963  VEHICLE  DESIGNS  FOR  EXPLORATION  OF  MARS 
Paper:  American  Astronautical  Society  Sympoisum  on  the  Exploration  of  Mars, 
Denver,  Colorado,  June  6-7,  1963  Preprint  (24) 

ABSTRACT:  As  a  result  of  experiinents  and  studying,  the  author  has  drawn  the 
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following  conclusions:  (a)  The  atmospheric  conditions  on  Mars  will  make  it 
possible  to  use  a  flying  vehicle  for  exploration  of  the  planet,  (b)  Flight  near 
the  surface  of  the  planet  is  iimllar  to  flight  in  the  Earth  atmosphere  at 
altitudes  of  18  km  or  60000  ft.  (c)  Power  requirement  in  flight  is  reduced  to 
70  percent  of  the  power  required  to  fly  the  same  vehicle  on  Earth  at  ground  level 
(d)  For  flight  of  longer  duration  a  power  plant  with  a  mass  ratio  of  50  Ib/kw 
would  be  required  under  optimum  conditions.  4e)  The  development  of  ultra'  light 
weight  structures  for  a  high  performance  aircraft  layout  should  be  considered. 
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Lister,  W.,  Jr.  1962  SOVIET  PLAN:  ARTIFICIAL  GRAVITY  FOR  SPACE  SHIPS 
Herald  Tribune  (New  York),  Thursday,  April  5,  1962. 

ABSTRACT:  Soviet  scientists  will  create  artificial  gravity  in  future 
spaceships  if  a  new  training  program  ordered  for  cosmonauts  does  not  eliminate 
nause«..^uring  prolonged  weightlessness.  The  program,  consisting  of  increased 
concent^tlon  on  spinning  and  springing,  is  intended  to  increase  the 
stability  of  a  cosmonaut  s  inner  ear  so  as  to  withstand  the  nausea  experienced 
by  Maj .  Gherman  Titov  during  his  17-orbit  flight  last  August.  If  future 
orbital  flights  show  that  space  nausea  occurs  regularly  and  ground  whirling 
cannot  condition  a  man  to  withstand  it,  some  artificial  gravity-about 
one-fourth  to  one-tenth  of  the  force  of  gravity  on  earth--will  be  provided 
in  Soviet  spaceships.  (CARI) 
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Livshits,  G.  SH.  1956  0  VOZMDSHNOSTI  MEZHPLANETNYKH  PQLETOV. 

(On  the  Feasibility  of  Interplanetary  Flight)  (Alma-Ata:  Kazakhskoe  , 
gosudarstvennoe  izdatel ' stvo ,  1956) 


ABSTRACT:  Space  travel  and  problems  connected  with  its  realization  are 
depicted  in  popular  language  to  acquaint  the  layman  with  the  tremendous 
difficulties  of  achieving  space  flight.  A  chapter  entitled  "Preparation 
for  the  Realization  of  Interplanetary  Flight"  reviews  historical  progress 
of  astronautics  from  the  first  rocket  flights  to  modem  animal  rocket  ex¬ 
periments  and  sputniks.  It  also  summarized  the  findings  related  to  over¬ 
coming  effects  of  acceleration  and  deceleration  forces,  weightlessness, 
creation  of  cabin  atmosphere,  solar  and  cosmic  radiation,  etc. 


Loftus,  J.P.  1960  MOTION  SICKNESS  DURING  A  WEIGHTLESS  STATE 
(Paper,  Symposium  on  Motion  Sickness  in  Weightlessness  Research,  March  1960 
Wright-Pa tterson  AFB,  Ohio) 
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Loftus,  J.  P.,  &  L.  R.  Hammer  1961  WEIGHTLESSNESS  AND  PERFORMANCE.  A  REVIEW 
OF  THE  LITERATURE.  (Behavioral  Sciences  ’.ab . ,  Aerospace  Medical  Dlv., 

Wright -Patterson  AFB,  Ohio)  Proj  .  7184;  ASD  TR  61-166;  ASTIA  AD-267  041; 

June  1961 

ABSTRACT:  The  implications  of  weightlessness  as  encountered  in  space  flight  are 

discussed,  and  the  known  research  dealing  with  the  psychological  and  physiologi¬ 
cal  effects  of  zero  gravity  is  critically  reviewed.  Topics  are  grouped  under  the 
headings  of  orientation,  psychomotor  performance,  and  physiological  functions,  witn 
a  special  section  on  methods  of  research.  The  major  problem  area  Indicated  is  the 
effect  of  weightlessness  on  gravity  oriented  sensory  mechanisms,  particularly 
the  vestibular  apparatus,  and  consequently  on  both  physiological  functions  and 
psychomotor  performance.  An  extensive  bibliography  is  included.  (AUTHOR) 
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LoMonaco,  T.  1948  L'ORGANISMO  UMANO  RESISTERA  ALLE  VARIAZIONI 

AMBIENTALl  DI  UN  VIAGGIO  INTERPLANETARIO?  (Will  the  Human  Organism  Be 
Able  to  Withstand  the  Environmental  Changes  of  an  Interplanetary  Journey?) 
Riv .  med .  aeronaut.  11:84-87 
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LoMonaco,  T.  1952  ALCUNI  P.ROBABILI  FENOMENI  FISIO-PAIOLOGICI 

DELL  'UOMO  DUR^^■TE  I  FUTURI  VOLI  SIDERALI  (Some  Probable  Phys  iopatho logi 
cal  Phenomena  In  Man  During  Future  Interplanetary  Flights) 

Riv.  med.  aeronaut.  (Roma),  15(1):3-12 

ABSTRACT:  Phys iopatho log ica 1  aspects  of  Interplanetary  flight  are  discuss¬ 

ed,  falling  in  three  main  categories:  (1)  changes  in  speed  or  direction  of 
a  moving  body  exert  forces  on  the  organism  which  are  tolerated  best  if  they 
are  of  short  duration;  (2)  reduction  of  the  apparent  weight  beyond  the  zone 
of  gravitation  would  affect  the  labyrinthic  rather  than  the  cardiovascular 
System  and  would  interfere  with  muscular  coordination;  and  (3)  problems  of 
the  environment  include  maintenance  of  air  supply,  temperature,  and  food, 
and  avoidance  of  cosmic  radiation.  Space  m»-dicine  cannot,  at  present,  give 
any  assurance  as  to  the  survival  of  humans  in  a  space  ship. 


43  5 

Lo  Monaco  (Croce),  T.  1952  PRIMI  SILT)!  SUGLI  EFFECTTI  FISIOPATOLOGICI  CAUSATI 
D/\LLA  SUB-CRAVITA  IN  ANDUU.!  L/LNCIATI,  DENTRO  MISSILI,  NELL 'ALTO  ATMOSFERA 
(First  Studies  on  the  Phys iopa thologica 1  Effects  Caused  by  the  "Sub- 
Gravitation"  in  Animals  Propelled  in  Rockets  into  the  Upper  Atmosphere) 
I^vista  di  Medicina  Aeronautica  (Rome)  16(2):  192-199 
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LoMonaco,  T.,  M.  Strollo,  &  L.  Fabris  1956  COMPORTAMENTO  DELLA 

C00RDINA210NE  MOTORIA  IN  SOGGETTl  SOTTOPOSTl  A  VAI^RI  DI  ACCELERAZIONE 
VARIANTl  DA  3  A  0  G.  (  Behavior  of  Motor  Coordination  in  Subjects 
Exposed  to  Acceleration  Values  Varying  From  3  to  0  G) 

Proc .  International  Astronautical  Congress.  Vllth,  (Rome),  Pp.  825-839, 
Sept.  12-22,  1956. 

ABSTRACT:  Thirty  subjects  with  normal  labyrinthine  function  were  exposed, 
by  means  of  a  subgravity  tower,  to  accelerations  varying  from  3  to  0  G  for 
a  total  of  8  seconds,  of  which  4  were  spent  in  subgravity.  Under  these 
conditions,  studies  were  made  of  eye-hand  coordination  and  body  eqtiillbrium. 
During  the  experiment  the  subjects  showed  motor  incoordination.  Under  sub¬ 
gravity  conditions  there  was  evidenced  an  increase  of  muscle  tonus,  a  sense 
of  levitation,  bewilderment  and  distraction,  and  various  unpleasant  sansations. 
Twenty  of  the  thirty  subjects  exposed  to  various  consecuHv<» 
improvement  in  the  coordination  test  and  a  decrease  in  unpleasant  sensations. 
Indicating  possible  adaptation  to  experimental  conditions. 
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Lomonaco,  T.,  M,  Strollo,  &  L.  Fabris,  1957  SULLA  FISIOPATOLOGIA  DURANTE 

IL  VOLO  NELLO,  SPAZIO:  COMPARTOMENTO  DELU  CCX3RDINAZI0NE  MOTORU  IN  SOGGETTl 
SATIOPOSTI  A  VALORI  DI  ACCELERAZIANA  VARIANTE  DA  3  A  ZERO  G 
(Physiopathology  During  Space  Flight:  Behavior  of  Motor  Coordination  in 
Subjects  Exposed  to  Acceleration  Values  Varying  From  3  G  to  0  G) 

(Presented  at  Seventh  International  Astronautical  Congress,  Rome,  1956) 
Rivista  di  Medicina  Aeronautics  20(1): 76-96  (Suppl.  to  No.  1,  Jan. -Mar.) 
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LoMonaco,  T.,  A  Scano,  M.  Strollo,  and  F.  Rossanigo  1957  ALCUNI  DATI 
SPERIMENTALI  FISIOPSICHICI  SUGLI  EFFETTI  DELLE  ACCELERA2I0NI  E  DELLA 
SUB-GRAVITA  PREVISTl  NELL  'UOMO  LANCIATO  NELLO  SPACIO. 

(Some  Physio-psychic  Experimental  Data  On  the  Effects  of  Accelerations 
and  Gravity  Predicted  for  Man  Launched  Into  Space) 

Riy.  med .  aeronaut  ■  (Roma),  20(3): 363-390.  July-Sept  1957. 

ABSTRACT:  Thirty  subjects  with  normal  labyrinthine  functions  were  exposed 
to  accelerations  ranging  from  +3  g  (for  fractions  of  a  second)  to  zero  g 
(4  seconds)  in  a  14-meter-high  subgravity  tower.  The  eye-hand  coordination 
was  studied  by  means  of  an  aiming  test.  Slight  but  veil  defined  motor 
incoordination  was  observed.  During  weightlessness  the  majority  of  sui^jects 
experienced  a  lifting  sensation  or  a  feeling  of  levitation,  an  increase  in 
muscle  tonus,  and  various  unpleasant  sensations.  Five  subjects  exposed  to 
several  consecutive  runs  showed  an  improvement  in  coordination  performance 
and  less  severe  subjective  sensations,  indicating  an  adaptation  to  the  ex¬ 
perimental  conditions.  In  10  subjects,  most  of  whom  had  already  been  exposed 
to  the  latter  experiment,  the  CF  and  CF5  leads  of  the  electro-cardiogram 
during  controlled  apnea  before,  during,  and  after  gravity  variations  showed 
a  marked  increase  in  heart  rate  which  rapidly  returned  to  normal.  The 
coordination  test  was  repeated  on  five  deaf  mute  subjects  whose 
labyrinthine  function  was  completely  failing,  and  demonstrated  good 
eye-hand  coordination  during  the  tower  experiments 
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Lononaco,  T.,  A.  Scano,  M.  Strollo  &  F.  Rossanigo  1958  ALCUNI  DATI  SPERIKENTALI 
FISIC-PSICHICI  SUGLI  EFFETTI  DELLE  ACCELERAZIONI  E  DELLA  SUBGRAVITA 
PREVISTI  NELL'UOMO  LANCLATO  NbLLO  SPAZIO  (Some  Physio-psychic  Experimental 
Data  on  the  Effects  of  Accelerations  and  Sub-gravity  Predictable  for  Man 
in  Space) 

Minerva  medica  (Torino)  A9:  61-62,  4  Aug.  1958 

See  also:  Riv.  Med.  Aero.  (Rome)  20(3):  363-390,  July-Sept.  1957. 
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LoMonaco,  T.C.,  A.  Scano,  £■  F.  Rossanigo  1958  VARIATIONS  OF  PSYCHO- 

PHYSIOLOGICAL  DATA  IN  MAN  SUBJECTED  TO  CHANGES  IN  ACCELERATIONS  BETWEEN 
3  AND  ZERO  G.  MX-  ii  Med-  Aero.  21(4)  : 691-704 
(In  Italian  with  English  summary) 

ABSTRACT:  Studies  were  carried  out  concerning  psychophysiologic  effects  of 
weightlessness  on  human  subjects  (zero  G,  after  an  initial  acceleration  of  3  G) 
States  of  subgravity  were  achieved  by  drops  from  a  tower  14-m  high,  which  is 
described  in  detail.  The  authors  made  radiograms  of  the  thorax  and  electro- 
nystagmographic  recordings  during  the  zero  G  state.  Sensations  experienced 
during  the  experiment  were  described  by  the  test  subjects  upon  termination  of 
the  experiments.  The  results  show  that  weightlessness  is  accompanied  by  dis¬ 
placement  of  the  heart  and  the  diaphragm.  Zero  gravity,  however,  does  not 
induce  nystagmus  or  modify  previously  induced  nystagmus.  Among  the  sensations 
reported,  the  feeling  of  being  lifted  and  of  falling  into  the  void  was  consider' 
ed  unpleasant;  some  subjects  reported  loss  of  the  sensation  of  being  tied  to 
the  seat.  Two  subjects  who  had  kept  their  eyes  shut  reported  that  they  felt 
like  taking  successive  upward  Jumps  after  the  actiial  fall,  which  was  not  per¬ 
ceived  as  such. 


LoMonaco  T.  A.  Scano  &  F.  Rossanigo  1960  COMPORTAMENTO  DI  ALCUNE  FUNZIONI 
PERCETTIVO-MOTORIE  DURANTE  IL  PASSAGGIO  DA  CIRCA  2  A  0  G  ED  INFLUENZA 
DELL  ALLENAMENTO:  ESPERIMENTI  ESEGUITI  CON  LA  TORRE  DI  SUBGRAVITA. 

(Behavior  of  Some  Perceptual-Motor  Functions  During  the  Transition  from 
About  Two  to  Zero  G  and  the  Effect  of  Training:  Experiments,  Executed  with 
the  Subgravity  Tower)  Me-  Jned.  aervua^L-  (Rome),  23  (4)  :439-iv56 
Oct-Dec.  1960.  (In  Italian). 

ABSTRACT:  Tests  were  conducted  on  a  group  of  six  subjects  in  order  to  establish 
the  degree  ..f  performance  during  hyper-and  zero  gravity.  The  subjects  were 
requirL  to  execute  a  repetitive  task  with  electrical  switches  following  a  pre- 
established  pattern  while  at  rest  and  when  launched  on  a  subgravity  tower  to 
various  states  of  gravity.  Film  was  taken  during  the  test  for  obse^ation  a 
later  time.  After  mild  rectilinear  acceleration,  the  normal  subjects  could 
tolerate  several  short  and  frequent  exposures  during  weightlessness.  Moreover, 
the  subjects  could  perform  simple  perceptual-motor  tasks.  The  subjects  wit 
restraint  devices  performed  with  greater  ease  and  were  more  accurate  than  those 
without  restraint  devices.  Repetition  of  the  task  during  launches  also  led  to 
greater  accuracy  in  performance.  Although  the  greater  part  of  the  test  was 
only  slightly  affected  provided  that  the  relation  between  his  body  and  the 

surrounding  objects  remained  fixed. 
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Lononaco,  T.  1962  C0NSIDERA2I0NI  BIOLOGICHE  SUI  VOLI  SPAZIALI  ESEGUITI  FIND 
AD  OGGI  (BIOLOGICAL  CONSIDERATIONS  ON  THE  PRESQJT  STATE  OP  SPACE  FLIGHT) 
Rlvlsta  dt  medtctna  aeronautlca  e  spaziale  (Rotoa)  25(3) : 431-449,  July-Sept. 
1962 


ABSTRACT:  A  review  is  presented  of  the  physioblological  data  derived  from  Russian. 
American,  and  French  suborbital  and  orbital  flights  utilizing  animals  and  humans 
from  1949  to  1961.  The  experiments  culminated  in  the  orbital  flights  of  the 
Soviet  astronauts  Gagarin  and  Titov  in  1961.  Neither  showed  any  significant  change 
in  cardiovascular  or  respiratory  function  during  the  active  phase  of  the  flight. 

No  changes  were  observed  during  the  period  of  weightlessness,  and  no  disorders  of 
motion  or  muscle  coordination  were  recorded.  Only  Titov  suffered  from  nausea  and 
vertigo  for  several  moments.  The  first  American  suborbital  flights  (1961)  were 
accomplished  by  Shepard  and  Grissom,  and  on  February  20,  1962,  Colonel  John  Glenn 
manned  the  first  orbital  flight.  Telemetered  biological  parameters  showed  Glenn's 
cardiovascular  functions  in  hyper-  and  zero-gravity  to  correspond  to  previously 
observed  data.  Sensory  function  underwent  no  change  except  for  a  reduction  of 
twilight  vision.  No  labyrinthine  disorders  were  observed  during  zero-gravity 
although  the  astronaut  attempted  to  elicit  them  by  voluntary  head  movements.  On 
May  24.  1962,  the  American  pilot  Carpenter  was  launched  into  orbit.  IXiring  the 
treightlessness  he  exhibited  tachycardia  and  great  chanses  in  blood  pressure 
(Aerospace  Medicine  34(3) :271,  March  1963) 


Lononaco,  T.,  A.  Scano  &  G.  Meineri  1962  PHYSIOLOGICAL  OBSERVATIONS  ON  THE 
MOVEMENT  OF  HUMANS  WITH  PARTIAL  OR  TOTAL  ELIMINATION  OF  BODY  WEIGHT,  I. 
MECHANICS  OF  WALKING  AND  ITS  ENERGY  EXPENDITURE. 

Riv.  Med.  Aero.  25:623-635,  Oct. -Dec.  1962  (It) 
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Loret,  B.  J.  1961  OPTIMIZATION  OF  MANNED  ORBITAL  SATELLITE  VEHICLE  DESIGN 

WITH  RESPECT  TO  ARTIFICIAL  GRAVITY.  (Aeronautical  Systems  Division,  Wright- 
Patterson  AFB,  Ohio)  ASD  TR  61-688;  Dec.  1961 


ABSTRACT:  A  design  envelope  is  established  as  the -result  of  a  human  factors  analy 
sis  of  the  artificial  gravity  environment  peculiar  to  rotating  space  vehicles. 

The  envelope  is  prescribed  by:  an  upper  limit  on  vehicle  anguldt  velocity  of  0.4 
radian/second  to  minimize  the  occurrence  of  "canal  sickness";  a  basic  upper  limit 
on  artificial  gravity  of  1  g;  and  a  basic  lOWC  limit  on  artificial  gravity  of 
0.2  g  as  the  lowest  value  of  g  at  which  man  can  walk  unaided.  Both  g-limits  are 
modified  to  compensate  for  Coriolis  forces  which  cause  variation  in  g-level  for 
tangential  walking  inside  the  rotating  vehicle.  An  upper  limit  on  vehicle  radius 
of  180  feet  is  established  on  the  basis  of  engineering  practicality.  The 
optimum  vehicle  configuration  is  established  as  a  Modified  Axially  Expanded  Dumb¬ 
bell,  characterized  by  a  single,  cylindrical,  living -working  compartment  oriented 
parallel  to  the  spin  axis,  counterbalanced  by  other  vehicle  components.  The  con¬ 
figuration  is  illustrated  in  the  conceptual  Pseudo-Geogravitational  Vehicle, 
which  has  a  radius  of  180  feet  and  an  operational  angular  velocity  of  0.4  radian/ 
second  to  produce  0.9  g  in  the  living -working  compartment.  (AUTHOR) 
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Loret,  B.  J.  1962  OPTIMIZATION  OF  SPACE-VEHICLE  DESIGN  WITH  RESPECT  TO  ARTIPI- 
CAL  GRAVITY.  (Paper,  33rd  Annual  Meeting  of  the  Aerospace  Medical  Assoc., 
Chalfonte-Haddon  Hall,  Atlantic  City,  New  Jersey,  April  9-12,  1962) 

ABSTRACT:  A  design  envelope  and  the  optimum  vehicle  configuration  are  established 
through  a  hunvan-fac tors  analysis  of  the  artificial  gravity  environment  peculiar 
to  rotating  space  vehicles.  The  envelope  is  prescribed  by;  an  upper  limit  on 
vehicle  angular  velocity  of  0.4  radians/sec  to  minimize  occurrence  of  "canal 
sickness";  an  upper  limit  of  one  "g",  and  a  lower  limit  of  0.2  g  to  permit  unaided 
walking,  both  limits  modified  to  compensate  for  Coriolis  effects;  and  a  practical 
upper  limit  on  vehicle  radius  of  180  feet.  The  optimum  configuration  is  character 
ized  by  a  single  cylindrical  crew  compartment  oriented  parallel  to  the  spin 
axis,  counterbalanced  by  other  vehicle  components.  The  configuration  is  illustra¬ 
ted  in  the  conceptual  Pseudo-Geogravitational  Vehicle  of  180-foot  radius,  rotated 
at  0.4  radians/sec  to  produce  0.9  g  in  the  crew  compartment 
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Lovelace,  II,  W.R.  &  A.S.  Crossfield  1959  BIOMEDICAL  ASPECTS  OF  ORBITAL 
FLIGHT.  Soc.  test  Pilots.  3(3):41-56,  Spring  1959. 


ABSTRACT:  The  biomedical  aspects  o,  a  manned  space  flight  is  the  topic  of 
this  article.  Four  stages  of  performance  are  required  as  guides  to  tolerance 
needed  to  obtain  an  adequate  level  of  functioning  of  man  in  the  respective 
phases.  The  seven  phases  of  an  otbit  mission  and  the  medical  problems  of 
each  phase  are  examined.  Also  included  is  a  description  of  the  three  types 
of  manned  orbital  vehicles  available  for  use  in  biomedical  research. 
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Lowi,  B.H.  &  T.J.  Gallagher  1961  BIO-ASTRONAUTICS  RESEARCH:  WHAT  SHALL 
WE  S EMULATE?  In  Bergeret,  P.,  ed..  Escape  and  Surv iva 1 :  Cl inical  A 
Biological  Probi nr-c  ip  ro  Space  Med ic  ine  . 

(London;  New  York;  Paris:  Pergamon  Press,  1961)  AGARDograph  52. 

Pp.  108-114.  ASTIA  AD  261  881 
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Lowrey,  R.O.  1960  SPACE  FLIGHT  SIMULATORS --DESIGN  REQUIREMENTS  AND 

CONCEPTS.  Aerospace  Ergineering  19( 10); 50-56 ,  Oct.  I960. 


ABSTRACT:  Man's  experie'  .  spaceflight  will  be  represented  by  the  sum 

of  the  environmental  facr  -nich  he  perceives.  The  objective  of  spaceflight 
simulation  is  the  represent  .  lOn  of  the  total  anticipated  environment.  Exist¬ 
ing  facilities  are  insufb  nt  to  provide  the  simulation  capability  for  full 
exploitation  of  man's  cap-  Hties- 
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Lowry,  R.H.  1960  CREW  REQUIREMENTS  FOR  AN  ORBITING  SPACE  STATION. 

In  Proceedings  of  the  Manned  Space  Station  Symposium, 

(Sponsored  by  Che  InstiCuCe  of  Aeronautical  Sciences  with  the  cooperation 
of  the  NASA  and  Rand  Corporation,  Los  Angeles,  Calif,  April  20-22) 
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Mackworth,  N.H.  1950  RESEARCHES  ON  THE  MEASUREMENT  OF  HUMAN  PfeRFORMANCE 
(Hit  Majesty's  Stationery  Office,  London)  Med.  Ret.  Council,  Special  Report 
Serial  No .  268 
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Magnolia,  L.R.  &  J.R.  Trew  1961  THE  LUNAR  PROBLEM  V'.-.UME  I  -  BIBLIOGRAPHY 
(Space  Technology  Laboratories,  Inc.,  P.O.  Box  95001,  Los  Angeles  45,  California 
STL  AB  61-5110-40  ASTIA  AD  268  706 

ABSTRACT:  This  bibliography  is  issued  in  two  volumes.  Volume  1  is  composed  of 
annotated  and  abstracted  references  and  is  arranged  alphabetically  by  main 
entry. 

Volume  2,  the  index,  provides  additional  coverage  by  author,  source  and 
fields  of  interest. 
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Magnolia,  L.R.  &  J.R.  Trew  1961  THE  LUIUIR  PROBLEM  VOLUME  II  --  INDEX 
(Space  Technology  Laboratories,  Inc.,  P.O.  Box  95001,  Los  Angeles,  California) 
STL  AB  61-5110-40  ASTIA  AD  268  705 

ABSTRACT:  This  index  volume  is  designed  to  be  used  with  The  Lunar  Problem, 
volume  1,  Bibliography.  Three  areas  are  covered:  author,  source  and  fields  of 
interest. 


453 

Makowski,  J.  1958  APPARENT  WEIGHTLESSNESS  CALLS  FOR  NEW  DESIGN  APPROACH 
Aviation  Age  30:196-203.  Sept.  1958 
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Malcik,  V.  1961  OTAZKY  KOSMICKEHO  LEKARSTVI  (Problems  of  Space  Medicine) 
Tvorba  (Prague)  26(17);  387-388,  April  27,  1961  (In  Czech.) 

See  also:  U.S.  Joint  Publ.  Research  Service,  Washington,  D.C., 

Trans.  No,  4717  (1842-S),  June  22,  1961 


ABSTRACT:  This  is  a  review  of  the  pi'.yaiological  proolems  encountered  in  space 
flight.  A  rotating  anti-g  capsule  may  be  installed  in  the  space  ship  in  order 
to  keep  the  astronaut  transverse  to  the  direction  of^  acceleration.  Although 
weightUssness  does  not  affect  vital  functions,  it  does  affect  coordination 
and  orientation  in  space.  Vibration  is  another  problem  encountered  in  space 
flights.  Vibrations  of  high  amplitude  cause  general  fatigue  and  disturb  the 
nervous  system,  vision,  and  hearing.  The  cabin  atmosphere  may  be  composed  of 
6071  oxygen,  20%  helium,  and  20%  nitrogen.  If  so,  the  high  oxygen  content 
and  helium  will  avert  some  of  the  consequences  of  explosive  decompression 
by  reduction  of  cabin  pressure.  Also  included  is  a  discussion  of  sanitation 
problems  to  be  solved. 
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Malcik,  V.  1961  THE  STATE  OF  WEIGHTLESSNESS  AND  FLIGHT  ILLUSIONS 
Rude  Pravo  (Prague),  13  Aug.  1961,  p.  3 


ABSTRACT:  The  author  points  out  that  it  is  virtually  impossible  to  simulate  weight 
lessness  and  that  thus,  the  actual  experiences  under  this  condition  on  the  part 
of  the  Soviet  astronauts  yielded  much  valuable  data.  The  article  reviews  some  of 
the  findings  in  experiments  with  animals  during  rocket  flights  and  mentions  some 
of  the  illusions  experienced  by  space  .travelers,  stating  that  sdme  of  these  would 
be  of  great  significance  in  cases  in  which  the  traveler  made  a  forced  landing  with 
the  space  craft  .  The  author  stresses  the  importance  of  making  astronauts  aware 
of  the  illusions  which  they  may  encounter.  Physicians  and  psychologists  must 
cooperate  in  analyzing  and  explaining  these  phenomena  to  the  astronaut.  Above 
all,  the  astronaut  must  be  taught  to  rely  on  the  instruments  in  the  space  craft 
and  to  accept  their  indications  even  when  his  senses  indicate  that  conditions  are 
contrary  to  what  the  instruments  show.  Only  thus  can  the  astronaut  protect  him¬ 
self  and  his  craft,  the  author  asserts. 

An  accurate  study  of  the  effects  of  weightlessness  can  be  made  only  by  human  space 
travelers;  no  instruments  or  experimental  animals  can  substitute  in  these 
experiments,  the  article  states.  The  article  briefly  mentions  statements  made  by 
Gagarin  and  Titov  regarding  their  reaction  to  weightlessness. 
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Malian.  L.  1955  2^,  ROCKETS  AND  SPACE  RATS 

(New  York;  Julian  Messner,  1955) 


ABSTRACT:  The  accomplishments  in  rocket  technology,  which  made  possible  the 
announcement  of  a  planned  earth  satellite,  are  brought  together  in  terms  of 
the  men  who  are  pioneering  in  the  design  and  testing  of  rocket  ships  and  are 
risking  their  lives  as  the  guinea  pigs  of  space  medicine  to  determine  the 
effects  of  space  flight  upon  human  beings. 
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Malian,  L.  1956  SECRETS  OF  SPACE  FLIGHT 

jSreenwich,  Conn.:  Fawcett  Publications,  Inc,,  1956)  (Fawcett  Book  No.  298) 


ABSTRACT:  A  photographic  account  is  presented  of  rocketry  and  space  flight- 
Subjects  covered  include  studies  in  space  medicine;  escape  capsules  and  rocket 
sleds;  development  of  the  space  suit;  launch  into  the  stratosphere;  training  of 
space  pilots,  and  research  rocket  takeoff. 
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Maloney.  J.A.,  &  F.G.  Richardson  1961  ■  TESTS  OF  A  LIFE  SUPPORT  SYSTEM  UNDER 

SIMULATED  OPERATING  CONDITIONS.  In  1961  Proceedings  of  the  Institute  of 
Environmental  Sciences  National  Meeting.  April  5,  6,  7.  1961,  Washington 
D.C.  (Mt .  Prospect,  Ill.:  Institute  of  Environmental  Sciences) 

Pp.  379-394 

ABSTRACT:  As  an  Initial  step  in  man's  exploration  of  space  the  McDonnell 
Aircraft  Corporation  under  the  sponsorship  of  NASA  has  developed  a  "space 
capsule"  complete  with  all  necessary  controlling  systems  for  orbital  flights 
about  the  Earth.  This  project,  known  as  Project  Mercury,  is  to  place  a  man 
in  orbit  approximately  100  miles  above  the  earth  and  return  him  safely.  Time 
required  for  one  orbital  revolution  will  be  approximately  90  minutes  and  the 
first  orbital  flight  will  consist  of  three  orbits  making  a  total  flight  time 
of  four  and  one  half  hours,  A  primary  requirement  for  a  successful  orbiting 
mission  is  the  satisfactory  operation  of  a  Life  Support  System.  In  addition 
to  the  basic  requirement  to  sustain  the  Astronaut  in  this  flight,  there  will 
be  periods  of  "on-the-pad"  time  prior  to  launching  and  "in  the  ocean"  time 
after  re-entry  during  which  the  system  must  provide  for  the  Astronaut's  safe¬ 
ty  and  comfort.  The  satisfactory  operation  of  the  life  support  system  of 
spacecraft  must  be  assured  before  man  can  safely  venture  beyond  his  normal 
environment.  Complete  system  operation  under  conditions  as  nearly  like 
those  e);pected  to  be  encountered  is  one  means  of  evaluating  design  adequacy 
A  program  for  evaluating  and  demonstrating  operation  of  the  Environmental 
Control  System  of  the  Mercury  Capsule  was  conducted  in  McDonnell's  Systems 

The  system  test  installation,  instrumentation,  methods  of  simulating 
essential  capsule  environments,  test  procedures,  safety  precautions,  and 
medical  monitoring  instrumentation  and  methods  are  described.  The  basic 
program  for  system  demonstration  is  outlined  and  a  brief  evaluation  of  the 
test  installlation  is  presented.  (Author) 
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Marfone,  P.  &  D.  Grady  1961  OUTER  SPACE  ENVIRONMENT  SIMULATION. 

1961  Proceedings  of  the  Institute  of  Environmental  Sciences . (Institute  of 
Environmental  Sciences,  Mt  Prospect,  Ill.) 
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Htrgaria,  R.  1950  ALCUNI  IMPORTANTI  DE  URGENT!  PRDBLEMI  DI  MEDICINA 

AERONAUTICA  (Important  and  Urgent  Problems  of  Aeronautic  Medicine) 
Minerva  Medica,  (Torino),  41:229-232,  July  28,  1950 
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Margaria,  R.  1953  THE  CONDITION  OF  SUBGRAVITY  AND  THE  ELIMINATION  OF  THE 
EFFECTS  DERIVING  FROM  ACCELERATION  (La  condiiiione  di  subgravita  e  la 
sottrazione  dall'  effectto  delle  accelerazioni . )  Rivista  dt  medicina 
aeronautica  (Roma) .  16  (4):  469-474.  1953 

ABSTRACT:  A  method  of  creating  conditions  of  subgravity  by  immersion  of  the 
test  subject  in  a  fluid  of  equal  specific  gravity  is  discussed. 

Such  an  experimental  procedure  would  make  superfluous  the  considerably  more 
complicated  and  costlier  methods  in  which  weightlessness  is  created  by  means 
of  free  falling  bodies.  Furthermore,  a  body  immersed  in  a  fluid  of  equal  den¬ 
sity  does  not  under-go  either  gravitational  or  other  types  of  acceleration. 
This  phenomenon  could  be  applied  cowards  prevention  of  injuries  in  airplane 
crashes,  by  placing  the  pilot  into  a  reinforced  cockpit  immersed  in  a  fluid 
of  a  density  equal  to  pilot's  body. 


Margaria,  R.  1957  LE  FORZE  DI  ACCELERAZIONE  E  LA  CONDIZIONE  DI  SUBGRAVITA 
IN  VOLO.  (ACCELERATION  FORCES  AND  THE  SUBGRAVITY  STATE  DURING  FLIGHT) 
Riv.  Med.  Aeronaut.  (Rome)  20: (2): 175-186 
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Margaria,  R.,  T.  Gualtierotti,  and  D.  Spinelll  1958  PROTECTION  AGAINST 
ACCELERATION  FORCES  IN  ANIMALS  BY  IMMERSION  IN  WATER 
J.  cf  Aviation  Medicine  29(6) ; 433-437 ,  June  1958 


ABSTRACT;  Experimentally  an  animal  immersed  in  water  can  stand  acceleratior 
forces  more  than  ten  times  greater  than  in  air,  the  probability  of  survival 
being  verv  high  even  at  1,00  G.  A  limit  to  the  resistance  to  acceleration 
forces  is  given  by  parts  of  the  body  having  a  specific  weight  different  from 
that  of  the  rest  of  the  body,  particularly  the  lungs  for  their  air  content, 
and  the  otoliths,  Rat  foet'^ses,  having  no  air  in  their  lungs,  '•an  survive, 
impacts  corresponding  to  accelerations  higher  than  10,000  G  when  the  mother 
is  floating  in  water. 
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Margaria,  R.  1958  WIDE  RANGE  INVESTIGATIONS  OF  ACCELERATIONS  IN  MAN  AND 
ANIMALS:  FOURTH  ANNUAL  liJUIS  H.  BAUER  LECTURE. 

Rtv.  tned.  aeronaut .  21:655-690 

See  also  Aviation  Med.  29(12)  :855-871 ,  Dec.  1958. 

See  also  (Milan  University,  Italy)  AFOSR  TN-58-516,  ASTIA  AD  158  327 

ABSTRACT:  This  article  discusses  many  aspects  of  the  problem  of  accelerative 
forces  on  man  and  animals.  The  viewpoint  presented  is  that  much  more  informa¬ 
tion  can  be  gathered  with  less  troublesome  experimental  situations  that  Che 
gravity-free  or  free-fall  situation.  Several  examples  of  simpler  data-gathering 
circumstances  are  included.  Discussion  also  considers  protection  from  accelera¬ 
tion  forces,  disadvantages  of  a  gravity-free  condition,  sensitivity  of  the 
labyrinth  to  gravitation,  and  effects  of  gravitation  upon  various  animals.  The 
author  includes  several  experiments  conducted  under  non-free-fall  conditions, 
especially  underwater  studies- 
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Margaria,  R.  &  T.  Gualtierotti  1960  BODY  SUSCEPTIBILITY  TO  HIGH  ACCELERA¬ 
TIONS  AND  TO  ZERO  GRAVITY  CONDITION.  (Paper,  Intern.  Council.  Aero.  Sci. 
2nd  Intern.  Congress,  Sept.  12-16,  1960,  Zurich) 


ABSTRACT:  Experiments  were  conducted  on  pigeons,  birds  And  frogs  in  order 
to  Investigate  possible  effects  of  satellite  flight  on  humans.  This  report 
gives  the  results  of  those  experiments  and  observations. 
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Margaria,  R.,  &  T.  Gualtierotti  1962  LA  PERCEZIONE  DEL  MOTO,  L'EQUILIBRIO  E 
L'ORIENTAMENTO  IN  CONDIZIONI  DI  GRAVITAZIONE  NULLA  (PERCEPTION  OF  MOTION, 
EQUILIBRIUM,  AND  ORIENTATION  IN  CONDITIONS  OF  ZERO  GRAVITY)  Rivista  di 
roedicina  aeronautica  e  spaziale  (Roma)  25(3) :450-465,  July-Sept.  1962 


ABSTRACT:  The  main  systems  (Vestibular  and  visual  systems  and  cutaneous  exterocep- 

tors)  controlling  body  sensations  in  space  are  reviewed.  All  converge  at  the 
level  of  the  cerebellar  cortex  which  analyzes  accelerations  via  labyrinthine 
connections  and  integrates  visual,  acoustic,  and  other  data.  The  mechanism  of 
action  of  vestibular  receptors  is  discussed  in  relation  to  their  anatomical  posi¬ 
tion  and  to  the  constant  stimulus  of  1  g.  Gravity  receptors  appear  to  follow  the 
Weber-Fechner  law,  that  for  a  sensation  to  increase  by  equal  amounts  (arithmetical 
progression),  the  stimulus  nust  increase  by  geometrical  progression.  A  hypothesis 
is  presented  that  under  zero  gravity  conditions  responses  to  a  given  acceleration 
will  be  greater  than  when  sense  organs  are  already  subjected  to  a  constant  stimulus 
of  1  g.  It  is  also  postulated  that  the  otoliths  work  as  a  differential  inertia 
meter.  Experimental  verification  of  these  hypotheses  is  suggested  by  means  of 
compari.ig  the  response  to  acceleration  on  Earth  and  during  orbital  flight  in  the 
same  animal.  (Aerospace  Medicine  34(3);277,  March  1963) 
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Martin  Co.,  Denver,  Colo  1961  KTSS.  GENERAL  HUMAN  FACTORS  CONSIDERATIONS 
VOLUME  III. 

Aeronautical  Systema  Division,  Wr ight-Patterson  AFB,  Ohio)  ASD-CR-61-14 
ASD-TR-61-211,  July  1961  ASTIA  AD  273  005L 


ABSTRACT:  Contents  include  material  on  the  following  subjects: 

Acceleration 

Weightlessness 

Artificial  Gravity 

Labyrinthine  Sensitivity  in  Space  Flight 
Vibration 

Summary  of  Vibration  Test  Results 
Summary  of  Literature  Surveyed 
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Mathews,  C.W.  1960  REVIEW  OF  THE  OPERATIONAL  PLANS  FOR  MERCURY 

ORBITAL  MISSION.  (Paper,  28th  Annual  Meeting  of  the  Inst.  Aero.  Sci 
New  York,  N.Y. ,  25  Jan.  1960)  ’ 
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Mayo,  A.M.  1957  SOME  SURVIVAL  ASPECTS  OF  SPACE  TRAVEL 
Journal  of  Aviation  Medicine  28(5):  498*503 

ABSTR<\CT:  In  a  space  craft  as  in  aircraft  the  over-all  objectives  must  command 

firs’  attention.  Survival  problems  resulting  from  space  environment  will  be  so 
severe  however,  that  a  larger  percentage  o:  total  space  craft  design  time  is 
likely  to  be  spent  in  their  solution  than  in  airborne  craft.  The  design  of  crew 
compartments  will  be  dictated  by  the  requirements  of  human  operators  not  signif¬ 
icantly  different  in  basic  physical  and  mental  capabilities  from  those  of  the 
pilots  of  present  aircraft.  Automatic  controls  will  be  needed  as  greatly  for 
actuation  of  safety  equipment  and  environmental  control  of  the  crew  quarters 
as  in  control  of  the  craft  and  its  propulsion  and  power  systems.  A  major  problem 
will  be  that  of  suitably  linking  the  human  operator  to  his  "automatic"  systems. 
Hermetically  sealed  crew  quarters  to  provide  a  livable  earth  environment  in 
space  will  be  a  prime  survival  requirement.  The  reconversion  of  liquid  and  food 
waste  products  to  useful  nutrients  that  are  psychologically  satisfactory  might 
be  approached  by  the  use  of  secondary  living  organisms  in  the  same  manner  as  in 
nature.  Temperature  control  will  undoubtedly  require  specialized  attention. 

The  possibly  dangerous  stresses  to  be  encountered  during  space  flight  include 
weightlessness  and  acceleration.  The  problems  of  surviving  the  effects  of  a 

wide  variety  of  solar  and  cosmic  radiation  are  oihcr  dangers.  Careful . eonsid- 

eration  must  be  given  to  a  proper  balance  of  the  fundamental  moral,  morale  and 
economic  factors  to  provide  escape  equipment  justifiably  on  the  basis  of  the 
total  purpose  of  the  craft  involved. 
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Mayo,  A.  M.  1960  LIFE  SCIENCES  AND  HYPER-ENVIRONMENTS  1960 

Proceedings  of  the  Institute  of  Environmental  Sciences.  43-62. 

ABSTRACT:  If  It  Is  to  meet  the  objectives  for  which  It  Is  created,  the 
space  cabin  must  be  configured  to  function  within  the  capabilities  of  Its 
operators.  In  order  to  Insure  man-machine  compatibility,  a  set  of  realistic 
requirements  for  the  over-all  operation  should  be  reduced  to  the  most 
fundamental  terms  practical  by  questioning  each  requirement  until  the 
objective  la  clearly  outlined. 

The  fundainentals  must  be  adequately  considered  In  relation  to  the  whole 
system  before  allowing  compromise  by  utilizing  existing  devices.  A 
feasibility  study  should  then  point  to  meeting  each  of  the  requlremetits . 


Mayo,  A.M.  1961  REQUIREMENTS  FOR  ARTIFICIAL  GRAVITY  DURING  PROLONGED  SPACE 
FLIGKT-IMPACT  ON  VEHICULAR  DESIGN  AND  OPERATION 
(Paper,  AAS  7th  Annual  Meeting  Jan.  16-18,  1961,  Dallas,  Texas)  AAS  preprint 
no.  61-13,  6  pp. 
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Melneri,  G.  1962  GLI  EFFETTI  DELLA  SUBGRAVITA  E  I  METODI  PER  RIPRODURLA 
A  TERRA  E  IN  VOLO  (Subgravity  Effects  and  Simulation  Methods  in  Lab¬ 
oratory  Situations  and  In  Flight) 

In  Antonio  Ambrosini,  Ed.  RENDICONTI  DEL  CONGRESSO  INTERNAZIONALE-- 
L'UOMD  E  LA  TECNICA  NELL 'ERA  NUCLEARE  E  SPAZIALE.  18-21  APRILE  1962, 
CProceedings  of  the  International  Congress- -Man  and  Technology  in  the 
Nuclear  and  Space  Age,  40th  Trade  Fair,  Milan,  April,  18-21,  1962) 

(Rome,  Italy:  Associazlone  Internazlohale  Uomo  nello  Spazio) 

Pp.  593-609 

ABSTRACT:  A  description  is  given  of  the  chief  methods  and  physical  means  , 
used  to  simulate  subgravity  conditions;  a  distinction  is  made,  in  the  first 
place,  between  ground  methods  (the  use  of  which  is  recommended  for  readons 
of  easy  performance  and  greater  security,  while  noting,  howe  er,  that  they 
usually  permit  investigation  of  only  a  few  of  the  psychophysiological  aspects 
occurring  in  spaceflight)  and  the  much  more  cumbersome  methods  through 
which  real  and  complete  subgravity  conditions  can  be  attained  (parabolic 
flight,  suborbltal,  and  orbital  launching  of  missiles).  The  accomplishments 
and  activities  of  the  Center  of  Studies  and  Researches  of  Aerospace  Medicine 
in  Rome,  by  means  of  the  Subgravity  Tower  designed  and  installed  at  the  Center's 
own  initiative,  are  reported.  This  Cower  permits  the  attainment  of  real, 
though  short- lasting  subgravity  conditions,  preceded  and  followed  by  periods 
of  acceleration.  Using  the  Subgravity  Tower,  it  has  been  possible  to  tackle 
a  few  problems  of  spaceflight,  particularly  with  respect  to  the  transltj on 
between  the  active  and  passive  stages  of  spaceflight.  (Author) 
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Ifaineri,  G.  1963  THE  EFFECTS  OF  SUBGRAVITY  AND  METHODS  FOR  REPRODUCING  IT  ON 
EARTH  AND  DURING  mCHT.  u  on 

Rlv.  Med.  Aero.  26:80-98,  Jan. -Mar.  1963 


Jletlitskii,  L.  V.  and  I.  I.  Kas'yan  1962  BlOCHrMIOL  ASPECTS  OF  THE 
RADIATION  METHOD  OF  PRESERVING  FOOD  PRODUCTS  (ANU;  SOME  HUMAN  PHYSIO¬ 
LOGICAL  REACTIONS  UNDER  CONDITIONS  OF  ALTERNATING  OVERLOADS  AND 
WEIGHTLESSNESS. 

Trans,  of  Akademlya  Nauk  SSSR .  Izveatlya  (Serlya  Biologicheskaya) . 
27(6): 869-884  and  896-908,  1962. 

(Joint  Publications  Research  Service,  San  Francisco,  Calif.) 

Feb.  12,  1963  JPRS :  17591 
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Metzger,  C.A.  &  A.B.  He.v,  "d  1962  CREW  ACCOMMODATIONS  FOR  AEROSPACE  MISSIONS 
(Paper,  1962  Meeting  of  the  Aerospace  Medical  Assoc.,  April  9-12,  1962,  Atlantic 
City,  N.J.) 

ABSTRACT:  The  results  of  research  by  the  Aerospace  Medical  Laboratory  on  techni¬ 
ques  and  devices  for  crew  accommodation  for  use  in  a  weightless  environment, 
which  would  exist  in  an  earth-orbiting  vehicle,  are  presented.  New  and  unique 
methods  for  storing  human  wastes,  with  and  without  chemical  treatment,  in  sealed 
containers  are  described.  Specialized  techniques  for  bathing,  shaving,  oral 
cleansing,  laundering  and  nail  and  hair  care  -rre  reviewed.  Gravity- independent 
procedures  for  storing,  preparing,  preserving,  and  dispensing  of  foods  are 
presented.  The  problems  of  weightlessness  and  the  integration  of  the  accommoda¬ 
tions  are  discussed.  Laboratory  mode’s  of  components  require<^  for  food  storage 
and  serving,  refrigeration,  waste  collection  and  disposal,  and  personal  hygiene 
and  sanitation  are  described.  Feasibility  of  the  techniques  and  experimental 
devices  will  be  studied  in  a  3-man  14-day  test  in  a  laboratory  life  support 
system  evaluator. 
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Metzger,  C.  A.  and  A .  B.  Hear  Id  1962  CREW  ACCOMMODATIONS  FOR  AEROSPACE 

MISSIONS  (6570th  Aerospace  Medical  Research  Labs.,  Aerospace  Medical  Div., 
Wright-Patterson  Air  Force  Base,  Ohio;  MRL  memo.  no.  V-6 •  May  1962 
ASTIA  AD-276  203 

ABSTRACT:  Techniques  and  laboratory  models  of  equipment  to  demonstrate  the  re¬ 

quired  capabilities  of  ^rew  accomodations  were  developed.  These  models  are 
net  engineered  for  installation  in  a  planned  vehicle.  They  are  intended  to 
demonstrate  the  feasibility  of  principles  and  designs  that  can  be  adapted  for 
use  during  an  aerospace  mission.  Reductions  in  basic  requirements,  increases  in 
available  power,  and  advances  in  methods  and  materials  will  permit  the  design  of 
more  sophisticated  equipment.  (AUTHOR) 


-  2,3AA  - 


A77 

Mlckelvait,  A.B.  1962  LUNAR  MISSIONS  -  LAUNCH  TO  RHIDEZVOUS 
(Space  Technology  Labs.,  Inc.,  Redondo  Beach,  Calif.) 

ARS  2A56-62,  17-19  July  1962. 
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Miller,  J.W.,  ed.  1962  VISUAL  PROBLEMS  OF  SPACE  TRAVEL 

'National  Academy  of  Sciences,  National  Research  Council,  Washington,  D.C.) 
June  18,  1962  ASTIA  AD  276  513 


ABSTRACT:  The  problems  of  space  flight  as  they  relate  to  the  visual  mechanism 
are  discussed.  Substantial  portions  of  the  Bro%m  report  are  quoted  in  the 
present  report.  This  report,  in  addition  to  updating  the  Brown  report  presents 
a  considerable  amount  of  additional  information  regarding  specific  critical 
visual  problems,  as  well  as  a  recently  compiled,  extensive  bibliography  of 
research  in  this  field.  (Author) 
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Miller,  S.U.  and  A.  Stephenson  April  1960  CREW  STATIONS  OF  THE  FUTURE 
(1960  Proceedings  of  the  Institute  of  Environmental  Sciences,  C'2A--C-25) 

presented 


ABSTRACT:  This  is  a  commentary  on  a  paper 
the  Institute  of  Environmental  Sciences  in  April 
the  paper  was  "Crew  Stations  of  the  Future." 


by  John  Bovring  to 
of  1960.  The  title  of 
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Mill iron,  J.  R.  '  1960  SPACE  ENVIRONMENTAL  EFFE 

In  (Wright  Air  Development  Ctr.,  Wright-Pa 
WADC  SPACE  TECHNOLOGY  LECTURE  SERIES,  VOLUMjE 
732;, ASTIA  AD-235  A2A;  pp,  61-74 


CTS. 

t ter son  AFB,  Ohio)  PROCEEDINGS  OF 
1  TECHNICAL  AREAS.  WADC  TR  59- 


ndividually  or  in  combination, 
ffects  than  others.  The  effects 


ABSTRACT:  The  environments  described  may  occur  ii: 

and  certain  combinations  cause  more  significant  el 
are  a  function  of  many  variables  including  the  components,  the  characteristics 
of  the  component  materials,  and  the  environmental]  conditions.  To  achieve  reliable 
performance  the  designers  of  systems  will  need  toj  acquire  an  understanding  of  the 
associated  environments  and  their  combined  effectjs.  Test  conditions  should  relate 
directly  to  the  actual  conditions  encountered  in  ^pace.  (AUTHOR) 


Minkewitzova,  D.  1959  FIVE  SECONDS  IN  A  WEIGIfTLESS  STATE 
Central  Intelligence  Agency  Sclent.  Inform.  Rep.,  Sept.  18,  1959  pp  50-51 
from;  Zaptsnik  (Prague)  3  (14):  16-17,  July  1959.  (In  Czech) 

ABSTRACT:  In  a  zero-gravity  experiment  conducted  by  the  Czechoslovak  Institute 
of  Aviation  Medicine  (Ustav  leteckeho  zdravi) ,  two  physicians  of  the  Institute 
were  used  as  subjects.  Electrocardiograms  were  taken  on  one  of  the  subjects. 

Several  consecutive  zero-gravity  experiments,  each  lasting  5  seconds,  were  perforn»d’ 
from  2,000-meter  altitude,  using  IL-14  aircraft  of  Czechoslovak  make.  Normal 
drinking  from  a  cup  or  a  bottle  was  impossible  in  a  weightless  state.  After 
approximately  30  minutes  the  aircraft  landed  and  the  experiment  was  completed. 

Almost  all  of  the  members  of  the  test  crew  were  ill  and  nauseated,  including  the 
reporter,  who  also  suffered  an  extremely  severe  headache  subsequently.  The  head¬ 
ache  was  so  severe,  the  reporter  asserts,  that  three  different  types  of  headache 
powders  and  pills  were  completely  ineffective;  in  fact  she  felt  as  though  "someone 
hand  scrambled  my  brains." 
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Minners,  H.A. ,  S.C.  White,  W.K.  Douglas,  E.C.  Knoblock  &  A.  Graybiel  1962 
AEROMEDICAL  STUDIES:  CLINICAL  MEDICAL  OBSERVATIONS 

(In:  Results  of  the  Second  United  States  Manned  Orbital  Space  Flight.  Hay  24. 

^962 .  Rept.  No.  NASA  SP-6,  Govt.  Printing  Office,  Washington,  D.C.,  1962) 

ABSTRACT:  This  is  a  report  of  medical  examinations  of  two  astronauts  after 
each  had  spend  4^  hours  in  weightless  space  flight.  Generally,  there  was  no 
evidence  of  detrimental  physical  or  biochemical  effects.  Specifically,  no 
abnormal  vestibular  nor  related  gastrointestinal  symptoms  have  occurred. 
Moreover,  no  pulmonary  atelectasis  has  been  found,  no  cosmic-ray  damage  has 
occurred,  and  no  psychiatric  abnormalities  have  been  produced.  Water  survival 
and  heat  stress  are  two, problems  not  yet  solved  in  manned  space  flights. 
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Montgomery,  Jr.,  A.V.  1962  EFFECT  OF  SPACE  ON  MAN 

In:  National  Symposium  on  Effects  of  Space  Environment  on  Materials.  St.  Louis. 

May  7,  8,  and  9,  1962  (St.  Louis  Aircraft  Corporation) 


ABSTRACT:  A  few  principles  involved  in  the  definition  of  a  spacecraft  environment 
are  outlined  and  exemplified.  These  principles  involve  individual  variations, 
duration  of  stimulus,  discrete  range  of  acceptability,  and  interactive  effects 
between  simultaneously  applied  environmental  factors.  (Author) 


484 


Ikjore,  W.L.,  Jr.  &  B.  Rowen  1963  DYK'.-SOAR  (X-20)  AND  AEROSPACE  PLANE 
Paper:  Lectures  in  Aerospace  Medicine,  School  of  Aviation  Medicine.  Brooks 
AFB,  Texas,  4-8  February  1963 
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Mueller,  D.  D,  1962  THE  CORIOUS  EFFECT  IN  ZERO-GRAVITY  RESEARCH 
AIRCRAFT 

(Aerospace  Medical  Div.  Aerospace  Medical  Research  Labs. 
Wright-Patterson  AFB,  Ohio) 

MRL-MEMO-P-9  June  1962  ASTIA  AD  248  049 


ABSTRACT:  The  purpose  of  this  paper  is  to  define  and  discuss  the  nature 
and  extent  of  the  Coriolis  effect  as  it  exists  on  board  the  ASD  zero  gravity 
research  airplanes  during  a  weightless  parabola  and  to  suggest  improvements 
in  the  pilot's  instr\iments  which  are  used  to  fly  the  maneuver.  Considered 
are:  Coriolis  forces,  aircraft  rotation  during  weightless  maneuver,  and 
pilot  techniques.  (N63- 19010) 
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Mueller,  D.D.  &  J.C.  Simons  1962  WEIGHTLESS  MAN:  SINGLE -IMPULSE  TRAJECTORIES^ 

FOR  ORBITAL  WORKERS 

(Aerospace  Medical  Division.  Behavioral  Sciences  Lab.,  Aerospace  Medical 
Research  Labs.  (6570th),  Wright-Patterson  Air  Force  Base,  Ohio) 

Project  no.  7184,  Task  no.  718405.  Technical  Documentary  Report  No. 
AMRL-TDR-62-103,  Sept.  1962.  ASTIA  AD  289  257 

ABSTRACT:  While  performing  maintenance  and  assembly  tasks  outside  of  space 
vehicles  under  weightless  conditions,  a  worker  may  accidentally  propel  himself 
away  from  his  vehicle.  To  determine  the  speed  of  such  a  single-impulse  launch, 
subjects  under  weightless  conditions  in  a  zero-g  KC-135  aircraft  propelled 
themselves  away  from  a  surface  with  their  legs.  They  attained  maximum  velocities 
of  approximately  10  ra.p.h.  Using  various  launch  speeds  and  directions,  theoretical 
trajectories  were  projected  for  both  coplanar  and  noncoplanar  launches.  These 
trajectories  indicate  that  any  launch  having  a  velocity  component  parallel 
to  the  direction  of  orbital  motion  will  result  in  a  trajectory  such  that  the 
worker  will  never  return  to  his  vehicle.  (Author) 
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Mueller,  Donald  D,  1963  ZERO  GRAVITY  INDOCTRINATION  FOR  THE  GE  MINI/APOLLO 
ASTRONAUTS 

(6570th  Aerospace  Medical  Research  Laboratories,  Wright-Patterson  AFB,  Ohio) 
AMRL  Memo  P-31,  March  1963.  ASTIA  AD  402  786 


ABSTRACT:  This  brochure  describes  the  activities  to  be  performed  during  weightless 
flight  aboard  the  ASD  zero-G  aircraft  for  indoctrinating  and  training  the 
Gemini/Apollo  astronauts.  The  activities  were  chosen  because  they  illustrate 
_  motions  or  behavior  patterns  that  are  significantly  different  during  weightless¬ 
ness  from  those  under  normal  gravity  conditions.  The  particular  significance 
of  each  activity  as  it  pertains  to  orbital  flight  is  discussed.  The  number 
preceding  the  title  of  each  acitivity  refers  to  the  corresponding  activity  on  the 
schedule  sheet  included  as  the  last  page  of  this  brochure.  The  schedule  sheet  is 
used  to  indicate  the  activity  to  be  performed  by  each  trainee  on  each  weightless 
parabola . 
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Muller,  B.  1956  FLUGMEDI2INE:  KOMPENDIUM  PER  LUFTFAHRTMEDIZIN  '(Aviation 
Medicine:  Compendium  of  Aviation  Medicine) 

(Dusseldorf:  DrosCe,  1956)  Nordrhein-Westfalen.  Ministerium  fur  Wirtschaft  und 
Verkehr.  Verkehrswissenschaf tl iche  Verof fentl ichungen .  Heft  34, 

ABSTRACT:  This  monograph  surveys  the  field  of  aviation  medicine  and  is  intended 
for  use  by  medical  students,  students  of  aerotechnology ,  physicians,  engineers, 
and  fliers  interested  in  aeromedical  problems.  The  chapters  deal  with  the 
historical  development  of  aviation  and  aviation  medicine,  high-altitude  flight 
and  the  effects  of  altitude,  acceleration  and  centrifugal  forces,  motion  sickness 
sensory  organs  and  sensory  illusions  in  flight,  orientation  as  to  the  position 
in  space  and  movement,  psychophysiology  of  fliers,  flight  hygiene,  flight 
accidents,  physical  and  psychological  examination  of  fliers,  flying  fatigue  -- 
symptoms  and  therapy,  and  some  problems  of  apace  medicine 
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Muller,  H.  J.  1958  APPROXIMATION  TO  A  GRAVITY-FREE  SITUATION  FOR  THE 
HUMAN  ORGANISM  ACHIEVABLE  AT  MODERATE  EXPENSE. 

Science  128(327) :  772  .  Oct.  1958. 

ABSTRACT:  This  brief  report  describes  in  some  detail  relatively  simple 
equipment  which  can  be  constructed  to  permit  studies  of  the  effects  of 
weightlessness  on  the  human  organism.  The  relatively  small  cost  of  the 
apparatus  recommends  it  for  pilot  studies  in  this  area.  The  author 
suggests  other  questions  which  would  be  opened  for  investigations  such  as 
effects  on  free-fall  tolerance. 
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Mur  Vilaseca,  Tomas  1953  LA  ASTRONAUTICA.  QUE  DEBEMDS  PENSAT  ACERCA  DE  LA 
POSIBILIDAD  DE  LOS  VIAJES  POR  EL  ESPACIO?  (Astronautics.  What  Ought  We 
to  Know  About  the  Possibility  of  Voyages  Through  Space?) 

Rev,  Obras  Publlcas  101:  269-279,  June  1953 


ABSTRACT:  Survey  of  astronautics,  including  propulsion  of  a  space  vehicle 
historical  outline,  fundamental  equations  of  the  rocket,  the  space  station'  and 
the  trip  to  the  moon. 
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Nadel,  A.B.  1958  HUMAN  FACTORS  REQUIREMENTS  OF  A  MANNED  SPACE  VEHICLE 
^General  Electric  Co.,  Santa  Barbara,  Calif.)  Rept.  RM  58TMP  10  April  1958 


ABSTRACT;  This  report  presents  an  analysis  of  human  factors  requirements  of  a 
manned  space  vehicle  in  light  of  present  knowledge.  One  section  deals  with  the 
physical  environment  of  the  operator,  covering  the  effects  of  physical  stimuli  , 
from  space  external  to  the  craft,  their  possible  effects  on  the  operator  and 
protective  measures  needed.  Another  section  is  concerned  primarily  witn  inputs 
from  space  received  via  the  sensory  system  of  the  operator.  Phenomena  appre¬ 
hended  through  the  perceptual  system  are  described  together  with  their  possible 
effects  and  practices  recommended  to  avoid  undesirable  effects.  The  information 
processing  function  (information  items  needed,  displays,  and  display-control 
relations!  is  discussed  at  length 
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Nadel,  A.B.  1959  SUPPORTING  KAN  IK  SPACE:  1970-1975 

(General  Electric  Co,,  Santa  Barbara,  Calif.)  RM  59  TMP-85.  30  Nov.  1959 


ABSTRACT;  This  report  discusses  progress  in  space  technology  that  is  expected 
to  take  place  by  1970  and  anticipates  several  bold  adventures  into  space  during 
the  period  1970-1975,  such  as  successful  trips  to  the  moon  and  the  beginning 
of  interplanetary  travel  (Mars,  Venus,  etc.).  Needed  requirements  and  capabilitie 
for  such  accomplishments  are  discussed  in  the  following  areas:  (1)  the  physical 
environment  -  atmosphere,  gravitational  forces  (acceleration  and  zero  g), 
temperature,  and  radiation;  and  (2)  acoustic  noise  and  vibration. 
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Nagoya  U.  Research  Inst,  of  Environmental  Medicine  1962  ANNUAL  REPORT,  1961 
(Nagoya  U.  Research  Institute  of  Environmental  Medicine,  Japan) 

In  Japanese. 


ABSTRACT:  Contents  include: 

1.  "Annual  Review  of  Progress  in  the  Aeromedical  Department"  Fushiro 

Motobayashi,  p.  1-2. 

2.  "Preliminary  Study  on  the  Biological  Phenomena  In  Rocket  Flight"  Shigeru 

Ando  and  Sadaharu  Takagi ,  p.  2-4. 

3.  "How  is  the  Mento-Physical  Condition  Measured?  (1.  Preliminary  Study)" 

Fushiro  Motobayashi,  Sukeo  Sugiaoto,  Taaotsu  Somiya,  and  Sadaharu  Takagi, 
p.  5-12. 
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4.  "Neuroglial  Response  and  a  Theory  of  Neuroglialneuronal  Interaction" 

Genyo  Mitarai,  p.  12-17. 

5.  "Adient  Reaction  Potential  and  Abient  Reaction  Potential  as  a  Function  of 

the  Fistance  (From  the  Object  (3)  Tatnotsu  Somiya,  p.  17-21. 

6.  "Experimental  and  Theoretical  Studies  on  Behavior  in  Space"  Tamotsu  Somiya, 

p.  21-31. 
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Neiner,  J.  J.  1959  THE  EFFECT  OF  ZERO  GRAVITY  ON  FLUID  BEJUVIOR  AND  SYSTEM 

DESIGN.  (Wright  Air  Development  Ctr.,  Wright -Patterson  AFB,  Ohio)  WADC  TN- 
59-149;  ASTIA  AD-228  810;  April  1959 

ABSTRACT:  The  results  are  given  of  a  test  program  which  shows  the  behavior  of 

fluids  under  the  method  of  obtaining  this  environment  is  described.  The  effect 
of  this  environment  on  fluids  of  different  densities  and  viscosities  is  presented 
as  well  as  a  discussion  of  the  behavior  of  air  bubbles  released  in  the  fluid 
and  methods  of  fluid  transfer  under  this  condition. 
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Neuman,  W,  F.  1963  POSSIBLE  EFFECTS  OF  WEIGHTLESSNESS  ON  CALCIUM  METABOLISM 
IN  MAN. 

(U.S.  Atom  Energy  Comm.,  Univ.  Rochester,  Rochester,  N.  Y.)  622:1-13,  18 
Jan.  1963. 
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New,  G.  W.  1955  YOU'RE  IN  SPACE 

Air  Training.  4(6); 24-25,  Jan.  1955. 


ABSTRACT:  A  test  pilot's  subjective  experiences  in  ascending  to  higher  than 
85,000  ft.  altitude  are  described.  The  sensations  during  a  brief  period  of 
weightlessness  included  falling,  difficulty  in  orienting  and  spinning. 
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Newbauer,  J.A.  1959  KEEPING  YOUR  FEET  ON  THE  GROUND  IN  SPACE. 
Astronaut ics  .  4:  28,  June  1959 


ABSTRACT:  A  brief  note  given  on  current  and  projected  experiments  with  magnetic 

shoes  which  will  allow  man  to  walk  in  normal  fashion  in  spacecraft  during 
periods  of  weightlessness. 


2 . 350 


Nicholson,  J.  F.,  &  D,  W.  Naas  1960  KAONLTIC  SliOFo  FOR  0KI:MAT1(F  1'; 

SPACE.  (Wriglit  Air  Dovcloptiiont  Ctr.,  Wr  if;ht -P.it  t  or  son  AFli,  Oh.o)  VA'C  IN 

59-352;  ASTIA  AD-236  362,  Fob.  1960 

ABSTRvACT:  Doth  porni.rncnt  and  electromagnetic  shoes  for  h'arL,jn  or  i  ent  s  I  ion  a 

weightless  environment  arc  described.  The  elec t roneignc L i c  shoes  operate  on  a 
low  voltage  power  source  wltich  rray  be  adjusted  to  the  individual  requirements  of 
the  wearer.  A  mirroswitcl)  which  interrupts  the  magnetic  circuit  each  t  iniC  the 
heel  is  raised  reduces  walking  fatigue  and  increases  the  operational  life  of  the 
battcrie®  .  An  inertia  switch  is  included  in  the  magnetic  circuit  as  a  safety 
device.  When  the  switch  senses  any  sudden  acceleration  or  deceleration,  it  shon 
the  potentiometer  and  allows  additional  current  to  flow  to  the  electromagnet 
thereby  increasing  the  holding  force.  (AUTHOR) 
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Nicoll,  N.R.  1954  DESIGN  OF  THE  LIFE  COMPARTMENT  NECESSARY  FOR  SPACE  TRAVEI. 
Brit.  Interplan.  Soc .  J.  13:277-282,  Sept.  1954 


ABSTRACT:  The  composition  of  the  life  compartment  of  a  spaceship  is  dealt 
with  and  an  overall  weight  of  under  one  ton  is  developed  as' being  realistic.' 
The  compartment  is  of  double-wall  construction,  containing  equipoienf:  for 
atmosphere  control,  variations  in  g  and  other  necessities  for  the  survival  of 
a  crew  of  thiiteen  for  15  days. 
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Niehuss,  0,  1959  A  PRELIMINARY  INVESTIGATION  01'  TIE  SPECIFIC  PEPvFORMANCE 

CAPABILITIES  OF  THE  KC-135  AIRPLANE  FOR  PROVIDING  EXPERIMENTAL  EERO- 
GRAVITY  ENVIRONMENT  (Boeing  Airplane  Company,  Renton,  Washington) 
Document  D6-3885,  September  1959 
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Nieto  Boque  M.  1961  GRAVITY  AND  ITS  REPERCUSSIONS  ON  MAN,  STUDY  OF 


JT.S 


^SIOLOGICAL  ACTION  IN  "TERRESTRIAL  MAN"  FOR  THE  PURPOSE  OF  (D'DErsx; 

ITS  ACTION  ON  "PLANETARY  MvN".  J-  . ..jv 

Bol.  Cons.  Gen.  Colec.  Med.  Esp.  24:11-32,  April  1961  (Spain) 


Nikolaev,  A.G.  &  P.R.  Popovich  1962  MY  ZHILl  1  RABOTALl  V  KO.SMOSE 

(We  Lived  and  Worked  in  Space)  Priroda  (Moskva),  (9);  10-16 
Sept.  1962. 


ABSTRACT:  The  authors  relate  their  experiences  on  the  orbital  fligl.ts  of 


VoMok-3  and  Vostok-4.  Wliile  in  flight  thi'jr  diJ  not  experience  vestibular 
disturbances,  lack  of  appetite.,  or  insomnia.  No  unpleasant  sensations  resulted 
when  moving  in  the  cabin.  They  regard  a  six-hour  sleep  as  adequate.  Psycholo¬ 
gically  the  most  unpleasant  moment  d.ur'ing  the  flight  was  the  re-entry.  In  the 
opinion  of  both  cosmonauts,  a  prolonged  space  flight  does  not  impair  the 
physical  capaci'y  of  the  human  organism.  (Aerospace  Med.  3A  (3);  769,  Aug.  1963 
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Nixon,  C.W.  and  C.E.  Waggoner  19.62  SPEECH  DURING  WEIGHTLESSNESS 

(Aerospace  Medical  Div.,  Air  Force  Systems  Coiimvand,  Wright -Patterson 
AFB,  Ohio)  Proj.  7231;  MRL  TDR  62 -AS,  May  1962. 

ASTIA  AD  28A  688. 

ABSTRACT:  Certain  characteristics  of  human  speech  exhibited  under  l-g  conditions 

may  be  different  under  weightless  conditions.  If  such  il  i  f  irences  exist,  they 
might  interfere  with  satisfactory  speech  connwjnication  under  conditions  of  zero 
gravity.  Standard  speech  materials  recorded  under  conditions  of  0  g,  1  g,  and 
2-1/2  g's  were  evaluated  by  both  objective  and  subjective  methods.  Results  indi¬ 
cate  that  speech  production  is  not  significantly  altered  by  brief  periods  of 
zero  gravity.  Reception  of  speech  also  seems  to  be  unaffected.  Both  speakers 
and  listeners  indicate  good  speech  intelligibility  under  conditions  of  weightless¬ 
ness.  (Author) 
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North  American  Aviation,  Inc.  1961  WEIGHTLESSNESS:  MAN  IN  SPACE,  A  LITERATURE 
SURVEY.  (Space  and  Information  Systems  Division,  North  Acer  lean  Aviation, 
Inc.,  Los  Angeles,  Calif.)  Rept .  No.  SID  61-AA7;  ASTIA  AD-282  A69;  12  Dec. 
1961 


ABSTRACT:  Covered  in  this  partially  annotated  bibliography  is  a  review  of 
literature  from  1957  to  August  1961  on  the  state  of  weightlessness  with  primary 
emphasis  on  the  physiological  aspect  with  some  engineering  documentation  included. 
The  13l  references  are  listed  alphabetically  by  periodical  title  and  corporate 
author  in  one  alphabet.  Both  an  author  and  subject  index  follows  the  bibliography 
(AUTHOR) 
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North  Aneric.m  Aviation,  Inc  1961  PROJECT  APOLLO;  PRE-CONTRACTURAL 

--  -  -  DOCUMP:NTATION  and  orbital  rendezvous:  a  LITERATURE  SURVEY _ 

^orth  American  Aviation,  Inc.,  Downey,  Calif.)  Rept,  No,  SID  61-470 
Dec.  29,  1961 


ABSTRACT;  A  review  of  literature  on  Project  Apollo  and  Orbital  Rendezvous, 
in  two  parts,  from  August  1959  to  December  4,  1961  is  given;  The  references 
are  listed  alphabetically  by  corporate  author  and  periodical  title  in  one 
alphabet.  Following  the  bibliography  are  both  author  and  subject  index.  (Author) 


Novotny,  Z.  1960  THE  EFFECT  OF  FULL  OR  PARTIAi.  WEIGHTLESSNESS  ON  LIVING 

ORGANISy^.  (Paper,  First  Czechoslovak  Conference  on  Rockets  and  Astronautics, 
Liblice,  April  22-23,  1960) 


ABSTRi'iCT:  The  influence  is  considered  of  a  reduced  number  of  excitations  due  to 
the  effect  of  partial  or  complete  cessation  of  the  sensation  of  weight  from  the 
periphery  to  the  central  nervous  system.  In  the  surface  skin  and  in  the  internal 
receptors  and  the  receptors  of  the  inner  ear  less  impulses  are  generated  than  undei) 
the  effect  of  normal  gravity  so  that  the  brain  crust  does  not  have  sufficient 
information  to  gain  an  impression  of  the  location  and  movement  in  space;  vision 
cannot  always  substitute  fully  these  sensations  and,  as  a  result  of  this,  illusory 
impressions  are  gained  on  the  location  in  space.  Exclusion  of  the  factor  of  weight 
of  the  extremities  leads  to  a  relative  over-dosage  of  nerve  impulses  to  the  appro- 
ptiate  muscles  leading  to  excessive  movement.  The  state  of  weightlessness  preced¬ 
ing  the  state  of  excessive  gravitational  effects  leads  to  a  reduced  resistance  of 
the  body  to  high  g-loads.  The  author  also  dealt  with  the  further  possible  effects 
of  the  state  of  partial  and  complete  weightlessness  over  long  periods,  on  the 
reduction  of  the  quantity  of  muscle  substance  (muscle  atrophy),  on  the  veg.tative 
reaction  in  the  blood  circulation  and  breathing,  on  the  basic  food  consumption,  on 
rhe  level  of  ner'/ous  activity,  etc.  A  short  16  mm  film  on  the  state  of  weightless¬ 
ness  for  short  durations  was  projected 
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Oberth,  H.  1929  FRACTI0:;AL  G  AND  WEIGHTLESSNESS 

In  Wcge  zur  Raumsch i f f ahrt  (Munich  Oldenburg  1929)  pp .  100-106 


508 


Ogle,  D.C.  1957 
U.S.  Armed  Forces 


MAN  IN  SPACE  VEHICLE 

Med.  J.  S(ll):  1561-1570. , Nov. 


1957 
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Osakov,  P.X.  1958  LIFE  IK  SPUTNIK 

Astronautics .  Vol.  E,  No.  2,  Feb.  1958.  Pp.  38-39,  49-50 


AB'^TRACT:  A  Russian  biologist  examines  problems  involved  in  keeping  a  living 
organism  alive  in  Space  and  reveals  Soviet  approaches. 
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Otto,  E.  &  T.  R.  ThorKelson  1960  SIMULATION  OF  ZERO-G  AIRCRAFT  CONTROL 
Instrum.  Control  Syst.  33(9) : 1564- 1567 ,  Sept.  ’960. 
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Pace,  N.  1958  PROBLEMS  IN  SPACE  PHYSIOLOGY 

Publ .  Astronaut .  Soc .  Pacific .  70(415) :34 9-359.  August  1958. 


ABSTRACT:  A  review  of  problems  encountered  in  space  flight  including  air 
content  and  pressure,  waste  dis{X)sal.  food  and  water,  radiation,  g  tolerance 
and  weightlessness. 
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Page,  W.  1962  CAN  SPACE  PROLONG  YOUR  LIFE? 

Space  v-rld,  2(4):56-58,  March  1502. 

ABSTRACT:  This  article  deals  with  conditions  in  outer  space  which  may 
prove  beneficial  in  the  treatment  of  disease  and  provide  new  cures.  The 
author  suggests  the  use  of  weightlessness  and  certain  radiations  in  the 
treatment  of  specific  diseases  and  comments  on  the  possibility  of  a  100 
per  cent  germ  free  hospital  in  outer  space. 
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Pando,  M.  Velasco  1958  ARTIFICIAL  SATELLITES  AND  INTERPLANETARY  TRAVEL 

PHYSIOLOGICAL  EFFECTS  OF  CHA.\GE  IN  GRAVITY. 

Revista  De  La  Real  Academia  Dc  Ciencias  De  Medris.  52 (2 ); 141-145 


ABSTRACT:  A  corrected  and  extended  version  of  an  analytical  study  on  the 
launching  of  space  rockets.  Attempts  to  correlate  a  mathematically  basic 
-physiological  and  physical  parameter^ _ _ 
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P.»r;!-,  ,  V  V  1960  MAN  IN  SPACE 

Tckhrika  molodezhi  1960(  11'':  19 

'  ll  .  I  ib*’S  the  problems  still  to  be  solved  before  man  can 

(  lit  or.  space  travels.  These  problems  include  environmental 
>'  •  up m  the  organism  and  the  elaboration  of  methods  and  means  to  ensure  its 

1  rna  1  functioning.  In  the  first  place  it  is  necessary  to  study,  in  all 
details,  the  factors  of  the  means  intended  to  safeguard  the  vital  action  of 
the  organism  and  general  flying  safety.  The  knowledge  of  acceleration  effects 
if  also  of  imporranro.  Seclusion  over  a  long  time  in  an  isolated  and  narrow 
room,  as  is  the  flyers'  cabin,  is  apt  to  cause  severe  psychological  complica¬ 
tions.  The  absence  of  habitual  stimuli,  the  complete  silence,  darkness, 
weightlessness,  perturbation  in  the  normal  alternation  of  day  and  night,  work 
and  rest,  may  cause  disturbances  in  the  psychic  sphere  and  in  blood  circulation 
as  well,  food  and  water  supplies  are  one  of  the  main  problems,  and  so  is  the 
study  of  nutritive  conditions.  The  conquest  of  space  has  to  go  through  three 
stages:  instruments,  animals,  man.  The  first  two  stages  are  being  pushed 

on  by  powerful  efforts,  and  have  already  yielded  abundant  and  valuable  material 
While  man  has  not  yet  launched  on  space  travels  himself  he  has  nevertheless 
succeeded  in  gaining  insight  into  the  mystery  of  space  thanks  to  the  latest 
complicated  trials. 


515 

Tarin,  V.  ISoi.  BIOLOGY,  TECHNIQUES  AND  SPAU. 

Przeglad  technieznv  1961(31):6-7 

ABSTRACT:  The  article  describes  and  praises  Soviet  space  achievements,  broadly 
outlines  the  ne6d  for  close  cooperation  between  the  various  scientific  fields 
participating  in  the  space  program  and  the  training  of  cosmonauts.  After  men¬ 
tioning"  the  April  12,  1961  flight  of  Gagarin,  the  author  points  out  that  a  new 
science  has  been  created  as  a  result  of  the  exacting  demands  of  cosmic  flight- 
space  biology  and  medicine.  In  contradistinction  to  the  former  concepts  of 
biology,  space  biology  and  medicine  are  closely  related  and  combine  a  number  of 
other  fields.  A  number  of  factors  may  influence  the  living  organism  in  space. 
These  were  first  determined  in  animals  by  the  radiotelemetering  method.  The 
results  of  these  first  investigations  in  space  physiology  showed  that  during 
flight,  right  up  to  peak  velocity  and  again  during  the  space  vehicle's  decelera¬ 
tion  f)eriod,  the  living  organism  is  subjected  to  great  strains  on  the  heart  and 
blood  vessels.  During  training,  the  cosmonaut  was  sjbjected  to  a  gradual  and 
^^i^gful  increase  in  acceleration:  careful  medical  control  was  carried  out  during 
all  training  stages,  assuring  the  perfect  health  of  the  cosmonaut,  (CARI) 
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Parin,  V.V.  6  V.I.  lazdovskii  1961  PUT*  SOVETSKOI  KOSMICliESKOI  FIZIOLOGII 
(ADVANCES  IN  SPACE  PHYSIOLOGY  IN  THE  SOVIET  UNION) 

Fiziolo.iichcskii  zhurnal  SSSR  (Moskva)  A7(10):  1217-1226,  Oct.  1961 

ABSTIL\CT:  The  first  and  seconc  stages  of  animal  experiments  in  Soviet  space 
medicine  and  biology  were  carried  out  with  rocket  flights.  Satisfactory  data 
were  obtaired  on  physiology  and  behavior  under  space-equivalent  stresses  and  on 
the  adequacy'  of  hermetic  cabins,  cabin  equipment,  space  suits,  and  recovery 
equipment.  The  orbital  flight  of  the  dog,  Laika,  confirmed  that  a  highly  organ¬ 
ized  organism  can  survive  space  flight  in  a  satisfactory  condition.  Other 
satellite  flights  with  different  types  of  animals  allowed  continuous  observa¬ 
tions  of  their  condition  throughout  the  flight  and  during  landing.  The  final 
stage  was  preceded  by  the  selection  and  training  of  cosmonauts.  The  training 
program  subjected  the  cosmonauts  to  simulated  stresses  gradually  increasing  in 
intensity  until  the  levels  expected  in  space  were  exceeded.  Careful  medical 
observations  were  made  throughout  the  training.  The  results  of  this  preparation 
were  seen  .n  the  successful  flight  of  Gagarin.  In  Titov's  flight  prolonged 
weightlessness  affected  his  vestibular  sense  organs  but  not  his  efficiency. 
Recovery  after  the  flight  was  rapid. 
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Parin,  V.V. ,  O.G.  Gazenko,  &  V.I.  Yazdavkiy  1962  THE  POSSIBILITY  OF 
PROTECTIVE  ADAPTATIONS  OF  THE  ORGANISM  AND  LIMITS  OF  ADAPTATION  UNDER 
CONDitlONS  OF  MAXIMUM  OVERSTRAIN  AND  WEIGHTLESSNESS . 

Vestnik  Ad ad.  Med.  Nauk  SSR  (Moscow),  JPRS-15187,  NASA  N  62-17962, 

10  Sept.  1962. 

ABSTRACT:  A  study  is  made  of  the  possibility  of  protective  adaptations  and 
limits  of  adaptation  of  an  organism  under  conditions  of  maximum  overstrain  and 
weightlessness.  A  study  of  the  rate  of  blood  circulation  and  oxygen  content 
in  arterial  blood  shows  a  direct  dependence  of  the  degree  of  blood  oxygenation 
on  the  rate  of  circulation.  This  can  serve  as  evidence  of  the  active  participa- 
on  of  the  hemodynamics  of  the  lesser  pulmonary  circulation  in  blood  oxygena- 
1  during  transverse  overloads.  As  a  result  of  ground  experiments  and  human 
space  flights,  the  limits  of  admissible  values  of  prolonged  accelerations  hive 
been  established;  and  preliminary  results  on  the  possibility  of  raising  the 
physiological  tolerance  of  man  to  the  action  of  accelerations  by  the  training 
exercise  method  have  been  obtained.  An  alteration  of  af ferentation  was  observed 
under  conditions  of  weightlessness  after  prolonged  apace  flight.  (STAR) 


Parin,  V.V.  &  O.G.  Galenko  1962  SOVIET  EXPERIMEl.'TS  AIMED  AT  IN-^/ESTICATIlC 
THE  INFLUENCE  OF  THE  SPACE  FLIGHT  FACTORS  ON  THE  ORGA^NILM  OF  ANIMAI.S  Al.'D 
MAN.  (Paper,  3rd  International  Sp-ace  Science  Syr.posium  and  Fifth  COSPAR 
Plenary  Meeting,  April  30  -  May  9,  1962,  Washington,  D.C.)  NASA  N  62-15217. 

ABSTRACT:  This  is  a  presentation  of  the  results  of  the  .biological  experinents 
conducted  on  Space  ship-satellites  II,  III,  IV,  and  V  and' of  scientific  observa* 
tions  made  during  Gargarin  and  Titov's  flights  aboard  space  ships  Vostok  I 
and  II.  The  physiological  reactions  to  various  flight  stres5.es  were  not  fatal. 
Neither  the  cosmonauts  nor  the  animals  had  any  observable  change  in  health. 

The  most  important  task  is  the  study  of  the  influence  on  the  human  organism 
of  the  various  flight  stress  factors,  including  emotion  strain. 


Parin,  V.V.,  &  O.C.  Gazenko  1962  SOVIETS  GIVE  VOSTOK  PHYSIOLOGICAL  DETAILS 
Aviation  Week  and  Space  Technology.  May  28,  pp.  67,  71. 

ABSTRACT:  The  first  flights  of  the  astronauts  were  made  in  paths  already 
tested  in  launchings  of  space  ships  with  animals  aboard.  Animals  in  this 
case  were  specific  indicators  of  danger.  Close  investigation  of  animals 
during  flight  and  after  recovery  to  Earth  enabled  us  to  conclude  that  there 
are  no  considerable  changes  dangerous  for  life  and  health  of  cosmonauts. 

A  combinatiou  of  p'^ysi  ological  methods  and  the  corresponding  medical  research 
apparatus  was  used  in  order  to  m al.e  studies  of  the  influence  of  space  flight 
factors  on  the  cosmonaut's  organism.  During  Gagarin's  and  Titov's  flights 
physiological  methods  were  used  chiefly  lor  the  purposes  of  physi  an '  s  con¬ 
trol.  Before  the  launch,  at  all  the  portions  of  the  flight  trajectory  and 
after,  Gagarin's  health  was  satisfactory.  After  lift-off  during  the  gradual 
increase  of  velocity  of  the  ship  the  iieart  rate  increased  to  1^0-158  heats 
per  minute,  the  respiration  rate  was  20-26.  At  the  end  of  the  powered , period 
the  heart  rate  decreased  to  109  beats  and  the  respiration  rate  red  ced  to  18 
per  minute.  Gagarin  pointed  out  some  unusual  sensations  under  conditions  of 
zero-gravity,  though  no  disorders  of  functions  were  observed,  he  felt  and 
performed  his  program  well.  When  Ixi  approached  the  Earth  his  respiration 
became  not  frequent,  smooth  and  calm.  In  three  hours  after  landing  indices 
were  fixed  characteristic  of  the  normal,  calm  condition  of  the  space  pi*ot. 
(CARD 
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Parin,  V.,  V.  Yazdovskiy,  &  0.  Gazengko  1962  SPACE  MEOICINE  REPORT 
FBIS  USSR  &  East  Europe,  No.  23,  Feb.  1,  1962. 

\ 

ABSTRACT:  The  effects  of  space  flight  factors  and  man's  potential  defensive 
adaptation  mechanisms  under  the  conditions  of  maxi.vim  acceleration  and  weight¬ 
lessness  were  the  subject  of  a  paper  presented  to  a  current  session  of  the 
USSR  Academy  of  Medical  Sciences  in  Moscow. 

Three  groups  of  factors  encountered  in  outer  space  are  discussed  in  this  paper. 
The  first  group  of  physical  factors  includes  extremely  low  barometric  pressures 
ionizing  radiations,  meteorites,  and  f''  on.  The  second  group  of  factors, 
depending  on  the  rocket  flight  itself,  include  noise,  vibration,  acceleration, 
and  weightlessness.  The  third  group  of  factors  affecting  the  cosmonaut  depend 
on  conditions  inside  the  spaceship  and  safety  facilities  for  the  crew  in  flight 
Scientists  believe  that  the  strongest  operating  factors  of  space  flight  are 
acceleration,  weightlessness,  cosmic  radiation,  and  emotional  tension.  (CARI) 
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Parin,  V.  1962  CAPACITIES  OF  THE  HUMAN  ORGANISM:  DEFENSE  MECHANISMS 

AND  ADAPTATIONS  IN  CONDITIONS  OF  MAXIMUM  OVERLOAD  ANT)  THE  STATE  OF 

weightlSssness . 

Pcrspect  Biol.  Med.  5:527-533,  Summer  1962 
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Parin,  V.V.  et  al  1962  DEVICES  TO  PROTECT  THE  ORGANISM  FROM  G-FORCES  AND  IN 

'lHE’wEir:HTLESS  STATE  ^ 

(Office  of  Technical  Services,  wasntngtou,  u.C.)  02-2L377  >kirtn 

Trans,  from  Mcditsinskli  Rabotnik  (USSR)  25:3.  6  Feb.  1962 


Parin,  V.V.  1963  COSMOS,  MEDICINT;,  MA:.' 

Knnosomol ' skava  Pravda .  10  March  1961,  1  p. 

(Translation  Services  Branch,  Foreign  Technology  Division,  Wright -Patterson 
AfB,  Ohio)  F1D-TT-52-1603/1,  Jan.  17,  1963.  ASTIA  AD  295801 


ABSTRACT:  Four  questions  were  directed  to  Prof,  active  member  of  the  Academy 
of  Medical  Sciences  USSR,  V.V.  Parin.  His  answers  to  the  following  four 
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questions  are  contained  in  this  report:  (I)  What  is  the  characteristic  trait 
of  cosmic  investigations,  carried  out  in  our  countr>'?  (2)  Has  the  analysis  uf 
data  obtained  during  the  flight  of  the  second  ship-satellite  been  completed? 
What  new  facts  have  these  investigations  given  to  medicine?  (3)  What  is  the 
effect  of  cosmic  flight  conditions  on  the  higher  nervous  activity?  (U)  Why 
are  dogs  employed  in  the  role  of  experimental  animals  in  cosmic  investigations? 
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Par in,  V.V.  1963  IT  HAS  BEEN  ACCOMPLISHED 

Srr.ena .  No.  7,  1961.  pp.  3-6 

(Translation  Services  Branch,  Foreign  Technology  Division,  Wright-Patterson 
AFB,  Ohio)  FTD-Tr-62-1607/1 ,  18  Jan.  1963.  ASTIA  AD  295  8C5. 

ABSTRACT:  Behind  the  flight  of  Communi st  Yuriy  Alekseyevi ch  Gagarin  are  years 

of  scientific  achievements  in  tlr  field  of  space  flight.  An'  unforgettab le  day 
was  when  the  first  soviet  satellite  weighing  83.6  kg  made  a  round  trip  around 
our  planet.  From  that  memorable  day,  more  than  three  years  have  passed.  The 
flight  of  the  Dog  Layka  and  later,  the  first  trip  of  the  Zoo-Botanical  C.arden 
headed  by  dogs  Byelka  and  Strelka.  Dogs  were  used  instead  of  monkeys  because 
it  is  difficult  to  train  a  monkey  to  caim  behavior  under  flight  conditions, 
the  blast  off  of  dogs  can  be  carried  out  without  che-iii  ally  doping  their  nereous 
system..  After  the  flights  of  various  dogs,  i  i  ■  ;  c.  i  •  raphy  of  the  reverse  side 

of  the  moon.  Finally,  flights  of  the  t  •  .  >ih:  fch  .cosmic  ships. 

All  of  these  flights  brought  al  it  i' . by  i  :ists  that  mans  flight 

into  the  cosmos  on  board  a  so  i  '  i  >  >  .  »hip  is  '•onov .  -.u  with  no  danger  to  his 
health  or  life. 
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Form,  V.7.  1963  THE  COSMONAUT  V'  ;  HNE,  SAID  A  SOVIET  SCIENTIST 

1,1  r  crut  irci.iva  C  .i eta.  Auc, .  15,  1 ,  i*  i 

(T  r.in i  at  j  on  Services  Branch,  lechnolrgy  Division,  Wright-Patterson 

/U'li,  Ohio)  FTD-TT-62-1602/i ,  J..  >.  1  7  ,  1963.  ASTIA  AD  295  798 

A  ./,'  y,'  1;  A  ussion  of  the  good  physical  condition  of  both  Yuriy  Gar.arin 

a:.d  !.•  r  m  Titv.  iring  and  following  tlu'ir  space  flig,hts  i)rovides  scientists 
with  .1  ,,uod  out  It;  '  ;  or  fufiro  space  flights.  After  the  flights,  scienti.sts 
concluded  that  we i  rlcssness  does  not  interfere  with  norm.il  activities. 
Moreover,  it  does  not  appear  to  be  a  hindran''e  ir.  manual  oontrol  of  the  ship. 
Furthermore,  Titov  spent  26  hours  i.a  the  cabin  of  the  Vestok-Z  in  which  time, 
day  and  night  changed  17  times.  This  change  in  the  customary  t  im.e  period  had 
no  effect  on  the  health  of  the  cosmonaut.  Titov's  I'liiht  also  provec’  that 
weightlessness  has  no  adverse  effect  on  the  functions  of  m.an's  organism. 
Finally,  the  flight  proved  that  man  can  without  greater  strain  and  without 
hann  live  under  conditions  of  cosmos--for  a  time  necessary  to  carry  out  such 
flight. 


Parin,  V.V.  1963  MAN  IN  COSMOS 
Snena .  No.  13,  1961,  pp.  22-23 

(Translation  Services  Branch,  Foreign  Technology  Division,  WrlghC-PaCterson 
AFB,  Ohio)  FTDrT-62-1606/1,  17  Jan.  1963.  ASTIA  AD  295  806 


ABSTRACT;  Overload  is  one  of  the  serious  problems  faced  by  a  cosmonrut  during 
space  flight.  Scientists  are  novj  trying  to  solve  the  problem  by  placing  the 
cosmonaut  dressed  in  an  airtight  fuir  into  a  special  chamber  filled  with  liquid 
In  it,  he  will  be  situated  in  a  suspended  state  It  is  hoped  that  the  specific 
weight  of  the  liquid  will  become  equalized  with  the  specific  weight  of  the 
cosmonaut  and  thus,  make  it  possible  for  him  to  endure  overloads.  Obser’/ations 
of  animals  on  board  cosmic  ships  explained  that  the  vital  activity  of  the 
organism  under  conditions  of  weightlessness  is  normal.  One  of  the  yet  unsolved 
problems  of  space  flight  is  that  of  radiation.  One  method  under  investigation 
to  increase  the  stability  of  the  organism  to  radiation  is  by  artificially  slow* 
ing  down  the  vital  processes  in  the  organism.  This  would  be  done  by  cooling 
the  living  organism. 


527 


Pavlok,  Jan  1958  BIOLOGICKE  ZABEZPENCENI  MEZIPLANETARNICH  LETU  (Biological 
Safety  in  Interplanetary  Flights) 

Voienskc  zdravotnicko  listy  (Prague)  27(6):  257-262,  1958 
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Peterson,  N.  V.,  &  H.  Jacobs,  eds .  1958  PROCEEDINGS  WESTERN  REGIONAL  MEETING 

A.MERICAN  ASTRONAUTICAL  SOCIETY.  18-19  AUGUST  1958,  PALO  ALTO,  CALIF. 


CONTENTS : 

Ward,  J.  E.,  Considerations  of  Weightlessness, 

Hoover,  G.  W.,  Man's  Operational  Environment  in  Space, 
Komhauser,  M.,  Impact  Protection  for  the  Human  Structure 
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Peterson,  N.V.  ,  ed.  1958  PROCEEDINGS.  FOURTH  ANTvTAL  MEETING.  A.MERICA.N 
ASTRONAimCAL  SOCIETY .  2  9-31  JAN.  1958.  NEW  YORK 


CONTENTS: 

Riddell,  F.R.,  &  R.W.  Detra,  Returning  Alive  from  Space 
Strughold,  H.O.,  Advances  in  Astrobiology 

Conover,  D.W. ,  E.G.  Aiken,  A  C.M.  Whitlock,  The  Selection  and  Training 
of  a  Bio-Satellite  Crew. 
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Petrovich,  G.V.  1961  SOl'ETSKIE  KISMONAVTY  V  BL12HNEM  KOSMOSE  (SOVIET 
COSMONAUTS  IN  NEAR -SPACE) 

(Vesciik  A>:ad.  Nauk  S.S.S.R.  (Moscow),  v.  31,  no.  5  May  1961,  pp.  13-22,  in 
Russian) 

Also  in:  U,S.  Joint  Publ.  Research  Serv.,  Washington,  D.C.,  Trans,  no. 

8897  (CSO:66-D),  Sept  19,  1961 

ABSTRACT:  The  Soviet  space  program  culminated  with  the  orbiting  flight  and 
return  of  Yu.  A.  Gargarin.  His  physiological  reactions  to  weightlessness 
showed  that  the  human  body  could  tolerate  the  weightless  state  for  a  much  longer 
duration.  However,  cosmic  radiation  is  a  source  of  danger  and  presented  a  n.ijor 
problem  to  space  travelers. 
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Phoebus,  C.P.  1958  ACCOMMODATING  THE  SPACE  MAN. 

Re  search  Rev^cv^,  Pp.  6-12,  June  1958. 


This  article  discusses  problams  which  must  be  solved  beiorc  space 
be*  built  which  accorc-.odate  man's  neccs  sufficiently  to  perm.it  woe^s 
of  flight.  These  proble.ms  arise  primarily  because  of  the  continuous- 
environ.mer.t ,  hence  are  discussed  in  the  light  of  experience  with 
ubmarine  design.  Problem  areas  include:  respiratory  mechanisms,  food  ana 
aste,  radiation,  psychological  factors,  information  from  human  engineering 
tudies,  the  crew,  acceleration  and  deceleration,  environmental  temperature, 
aste  disposal  and  weightlessness. 


5STRACT: 
hips  can 
r  months 
y  closed 
ubmarine 
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?igg,  L.  D.  196i  KUKAN  ENGECEERING  PRINCIPLES  OF  DESIGTC  FOR  IN-SPACE  MAIKTEN 
a:.CE.  (Aeronautical,  Systeris  Division,  Air  Force  Systems' Ccncand ,  Wright- 
Patterson  AFB,  Ohio)  ASD  TR  61-629;  ASTIA  AD-271  066;  Nov.  1961 


AZSTRA.CT:  ResuUs  of  research  on  problems  related  to  human  performance  of 
maintenance  actions  in  space  systems  are  reviewed.  Thie  interactions  of  sennory, 
psjxhomotor  and  motor  functions  are  discussed,  along  with  problems  of  remote- 
handling  applications  in  the  space  environment.  (ALTHOR) 
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Pigs,  L.'d.,  6  W.N.  Kama  1961  ~:Z  EFFECT  OF  TRANSIENT  NEIGHTLESS::ESS  ON 

VISUAL  ACUITY,.  (Behavioral  Science  Lab.,  Ae-ospace  Xcdical  Division, 
Wright  “Patters  on  AFB,  Ohio)  WALD  TR  6i-iSi,  March  1961.  ASTIA  AD'7'6.^906 

A3STRACT:  Visual  acuity  was  measured  on  subjects  while  they  were  exposed  to 
short  periods  of  weightlessness  aboard  an  aircraft  flown  through  zero-g 
trajectories  involving  transition  from  1  g  to  2-1/2  g  to  zero  g.  Monocular 
and  binocular  acuity  of  near  and  far  vision  were  measured  on  both  Snellen 
a.-.d  checkerboard  targets.  Control  measurements  were  made  on  the  ground  and 
inflight  at  1  g  in  counter-balanced  sequence  with  the  zero-g  measurements. 
Results  show  that  the  weightless  envirorunent  produced  from  this  study  has 
a  detrimental  effect  on  visual  acuity  as  measured.  The  decrement  is  not 
considered  to  have  practical  significance.  (Author) 
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Piolett,  L.  1960  LE  VOYAGE  TERRE  LL-NE-SERA-T-IL  LN’  JOLTl  L*N  VOYAGE  D’AGREMENT? 
(THE  EANTH-MDON  TRIP  ■  WILL  IT  ONE  DAY  BE  A  PLEASURE  TRIP?) 

L ’  ir .  May  1960,  pp.  16-18,. in  French 

ABSTIU-CI:  Tr.e  author  presents  the  following  hazards  which  must  be  solved  before 
man  h.as  a  907,  chance  of  survival  of  a  space  flight:  (1)  the  accelerations  of 
launcn.ir.g  and  landing,  (2)  extreme  temperature  variations,  (3)  the  noise  and 
vibrat.on  of  the  rocket,  (4)  the  state  of  weightlessness,  (5)  ionizing  and 
nonionizing  radiation,  and  (6)  meteoritic  impact. 
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Platonov,  K.  K.  1959  PSIKHOLOGICHESKIE  PROBLEKY  KOSKICHESKOGO  POLETA 

(PSYCHOLOGICAL  PROBLEMS  OF  SPACE  FLIGOT)  Vosprosv  Psikholoeii  fMoskval 

5(3); 56-65  - - 

German  Translation:  Psycholgische  Problemc  des  R^umfluges 
Sowietwissenschaft:  Naturwissenschaftllche  Beitrage  (Berlin)  1959( 12): 1213- 
1222,  1960 

ABSTRACT:  The  psychologic  effects  of  the  conditions  of  space  flight  are  reviewed 
vith  reference  to  published  reports  on  the  reactions  of  experimental  subjects  to 
these  conditions.  It  is  concluded  that  the  adverse  effects  of  acceleration, 
weightlessness,  confinement,  isolation,  and  exposure  to  danger  may  satisfactorily 
be  counteracted  by  the  proper  conditioning  and  motivation  of  splice  pilots. 
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Pogrund,  R.S.  1962  PHYSIOLOGICAL  ASPECTS  OF  THE  SPACEMAN 
In:  Brown,  K.,  and  L.D.  Ely,  eds..  Space  Logistics  Engineering 

(New  York:  John  Wiley  and  Sons,  1962)  pp.  55-135 


ABSTRACT:  The  complexity  of  space  logistics  engineering  for  the  comfort  of 
the  astronaut  in  a  space  vehicle  is  described  as  a  function  of  mission  duration 
and  of  the  operational  requirements  and  performance  capabilities  expected.  The 
following  physiological  parameters  are  reviewed:  (1)  vehicle-induced  stresses 
(propulsion,  noise,  vibration,  accelerations,  tero  gravity,  re-entry,  emergency 
escape);  (2)  internal  environment  of  the  space  capsule  (sources  of  oxygen  supply, 
handling  food,  biological  photosynthesis  systems,  methods  of  carbon  dioxide 
elimination,  water  and  waste  control,  toxicological  considerations,  temperature 
and  humidity  regulation);  (3)  radiation  hazard  shielding  requirements,  (low- 
level  chronic  exposure  hazard);  and  (4)  psychological  stress  (isolation,  confine¬ 
ment,  and  sensory  deprivation). 
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Pokorovski,  A.V.  1956  STUDY  OF  TEE  VITAL  ACTIVITY  OF  ANIMALS  DLTONG 
ROCKET  FLIGHTS  INTO.  THE  UPPER  ATMOSPHERE 

(Report  presented  at  the  Congres  Internationale  des  fusees  et  engins  guides 
Paris,  Dec.  3-8,  1956)  In  Etudes  Sovietiques  (Paris)  106:65-70,  Jan.  1957. 
R.A.E.  Translation  No.  625,  ASTIA  aD  124191 


ABSTRACT:  In  the  first  stage  of  this  work,  vital  activity  of  the  body  at 
high  altitudes  has  been  observed  in  dogs,  carried  in  a  hermetically  sealed 
compartment  in  the  nose  of  a  rocket.  Equipment  carried  in  the  compartment 
allowed  observations  to  be  made  on  conditions,  and  on  the  behaviour  of  the 
animals  during  flight,  and  during  the  free  fall  of  the  cabin  from  the  rocket. 
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The  second  scage  involved  the  placing  o£  the 
contpartment  not  hermetically  sealed.  In  one 
about  75  to  85  Ion,  its  parachute  opened,  and 
external  influences  of  the  upper  atmospheric 


dogs,  in  space  suits,  in  a 
case  the  animal  was  ejected  at 
it  was  subjected  to  all  the 
layers  during  50-65  min. 
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Pokrovskiy,  G. 
Krvl'va  rodinv 


1961  KAN  GOES  OUT  INTO  SPACE 
6:  17-18 


Insignificant  "g"  loads  would  be  possible  during  change-over  from  one 

"g"  loads  have  been  known  to  high-speed 


ABSTRA.CT:  The  article  deals  with  the  first  cosmic  flight  of  Major  Yu.  A.  Gagarin 
in  the  spaceship  ’Vostok",  which  proved  that  man  can  exist  and  function  normally 
in  space.  K.E.  Tsiolkovskiy  was  amongst  the  first  scientists  to  point  out  that 
man  in  a  cosmic  flight  would  experience  two  distinctly  different  states,  i.el 
overloads  which  would  be  felt  during  the  acceleration  and  deceleration  in  the 
atmosphere  before  landing,  and  a  state  of  weightlessness  while  the  spaceship  is 
in  orbit. 

orbit  into  another  or  before  landing, 
pilots,  and  momentary  weightlessness  to  aerobatic  pilots.  Checking  of  a  prolonged 
state  of  weightlessness  had  to  be  carried  out  under  conditions  of  a  real  cosmic 
flight.  Three  aspects  of  the  phenomena  were  observed:  (1)  weightlessness  reduces 
the  load  on  blood  vessels  and  facilitates  the  heart  functions.  It  lowers  the 
strain  of  the  human  body,  and  could  be  used  as  a'  treatment  for  heart  diseases; 

(2)  It  affects  the  intake  of  food,  which  becomes  weightless;  further  investigation 
as  to  the  food's  progress  in  the  digestive  system  was  re<iuired;  (3)  the  force  of 
gravity  must  play  an  important  part  in  man's  orientation 
Che  body  as  a  whole,  and  on  Che  vestibular  apparatus,  wh: 

of  "Top"  and  "Bottom".  After  Major  Yu.  A.  Gagarin's  flight  in  space  it  was 
found  that  the  human  body  withstands  all  unexpected  and  ^nusual  conditions 
quite  well.  (CARI) 
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Pokrovskiy,  I.  1961  MIRACLE  OF  THE  TWENTIETH  CfeNTURY. 

Ekonomicheskava  Cnreta  88(941):4 

(Aerosoace  Technical  Intelligence  Center,  Wright-Pat|t 
Translation  No.  MCL-1150,  13  April  1961.  ASTIA  AD  2' 


ABSTRACT:  This  report  is  an  evaluation  on  the  individual 
achievements  of  Soviet  scientists,  designers,  and  workers 
cosmic  flights  and  other  fields.  It  emphasizes  the  impor 
a  man  into  space  to  make  it  possible  for  him  to  work  in  t 


in  space  as  it  acts  on 
ch  governs  the  sensation 


erson  AFB,  Ohio) 
fel  824 


and  technical 
in  the  field  of 
tance  of  sending 
Ihis  medium. 


PottB,  P.  and  J.  1.  Bowring  1960  EXERCISE  IN  A  WEIGHTLESS  ENVIROmENT 
Physical  Therapy  Rev.  40(8) : 584>587 
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Presnyakov,  A.  1961  THE  SECRET  OF  THE  FORCES  OF  GRAVITY . 

(Aerospace  Technical  Intelligence  Center.  Wright -Patterson  AFB,  Ohio) 
Translation  No.  MCL-1057,  14  July  1961.  ASTIA  AD  261  810 


ABSTRACT:  The  author  gives  a  brief  review  of  work  done  in  the  field  of 
states  that  the  interest  in  the  probleros  of  gravitation 
is  due  to  the  study  of  the  nature  of  time  and  space,  investigations  of  the 
cosmos  and  progress  in  learning  of  the  elementary  particles  of  matter. 

For  research  work  carried  out  by  Professor  Dmitri  Dmitriyevich  Ivanenko 
is  reviewed.  Considerable  interest  was  prompted  by  reports  of  this  scientist 
concerning  the  so-called  field  quantization,  new  hypothesis  of  cosmology, 
a  unified  theory  of  matter  and  gravitation,  and  antigravitation. 
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Putt,  D.L.  1952  TRENDS  IN  U.S.  AIR  FORCE  RESEARCH  AND  DEVELOPMENT 

Technical  Data  Digest  17(1):7-12 
See  also  Aviat ion  Med .  23(4) :407-408,  1952. 

See  also  WAE  Journal  60(3):43-44,  Mar.  1952. 

ABSTRACT:  Within  the  context  of  a  review  of  the  progress  made  in  aviation 
industry  and  research,  the  author  summarizes  briefly  the  recent  advances 
in  aviation  medicine.  Research  in  space  medicine  is  still  in  the  beginning 
stage,  cohering  such  tasks  as  protection  against  solar  and  cosmic  radiation, 
cabin  pressurization  and  air  conditioning,  and  adaptation  to  sub-g  conditions 
as  well  as  the  exploration  of  unknown  factors,  e.g.  the  possible  effects  of 
the  magnetic  energy  developed  in  cutting  through  the  earth's  magnetic  field 
at  high  speed.  (Technisch  Documentatie  en  Informatie  Centrum  voor  de  Rrijgs- 
macht,  den  Haag,  Netherlands)  Rept .  No.  TDCK-16903;  ASTIA  AD  227  817, 

Feb.  1959) 
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Quinnel,  R.K.  1956  THE  HUMAN  COMPONENT  IN  EXTRATERRESTRIAL  FLIGHT 
TAC  Sur!»con's  Bulletin  (Langley  AFB,  Va.)  6(11):  1-24,  Nov.  1956 
See  also:  Medical  Newsletter  29(4):  27-40  Feb.  15,  1957 

ABSTRACT:  A  general  discussion  is  presented  on  .the  physiological  stresses  to 
be  encountered  in  extraterrestrial  flight  such  as  accelerations,  vibrations, 
cosciic  radiations,  and  weightlessness.  Within  the  cabin,  con  rol  of  pressuriza¬ 
tion,  temperature,  oxygen,  carbon  dioxide,  and  body  odors  is  required,  as  well 
as  adequate  illumination  and  presentation  of  the  instrument  v^nel.  Vision 
outside  the  cockpit  may  be  important  only  for  psychological  reasons. 
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Quinnell,  R.K.  1957  THE  HUMAN  COMPONENT  IN  EXTRATERRESTRIAL  FLIGHT 
Canad .  Serv.  Med^_J.  13(4):  245-258 
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Reed,  W.S.  .  1962  SOVIET  SCIENTISTS  DISAGREE  WITH  TITOV  ON  EXTENT  OF  SPACE 

SICK1CES3 .  Aviat  Irn  W^k  and  Space  Technology.  May  21,  1962. 

ABSTRACT:  Extent  of  Gherman  Titov's  sickness  during  his  sixth  orbit  has 
become  a  matter  of  disagreement  between  the  cosmonaut  and  the  Soviet  medical 
scientists  who  followed  his  flight.  Dr.  V.V.  Parin,  academician  of  bio* 
medical  sciences  dt  the  National  Academy  of  Science,  Moscow,  said  that  Titov 
began  to  have  symptoms  of  dizziness  nausea  and  nervousness  beginning  in  the 
sixth  orbit.  These  symptoms  became  worse  during  the  sixth  orbit  and  were 
somewhat  eased  on  the  seventh.  Titov  moved  his  head  carefully  while  so 
afflicted.  Parin  reported  that  Titov  felt  somewhat  better  after  the  sleep. 
The.  Soviet  doctors  reported  that  the  orbiting  dogs  on  earlier  space  experi¬ 
ments  demonstrated  instability  of  the  cardio-vascular  system-changes  in  blood 
pressure,  pulse  and  electrocardiograph  traces-plus  confusion  of  the  central 
nervous  system  pattern.  Titov's  condition  could  be  similarly  described. 
(CAR!) 
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Rees,  David  W.  and  Nola  K.  Copeland  1960  DISCRIMINATION  OF  DIFFERENCES  IN 
MASS  OF  WEIGHTLESS  OBJECTS 

•'Wright  Air  Development  Division,  Aerospace  Medical  Division,  Wright-Patterson 

Air  Force  Base,  Ohio)  WADD  TR  60-601,  Project  7184;  Task  71586  December  1960 
ASTIA  AD  252  161. 

ABSTRACT:  Absence. of  gravity  results  in  the  loss  of' many  familiar  kinesthetic 
cues  of  weight  and  friction  necessary  to  man  for  object  discrimination  and 
manipulation.  Man's  ability  to  discriminate  small  differences  in  mass  as 
opposed  to  small  differences  in  weight  was  studied.  Four  weight  series  were 
used,  each  consisting  of  a  standard  (1000,  3000,  5000,  or  7000  grams)  and 
nine  comparison  stimuli.  Judgments  for  mass  differences  were  made  with  the  same 
weights  supported  by  compressed  air  on  an  air-bearing  table.  Thus,  the  friction¬ 
less  aspect  of  a  weightless  environment  was  simulated.  Results  show  that  the 
mean  difference  limen,  mean  standard  deviation,  and  Weber  ratio  for  each  standard 
are  much  larger  for  mass  than  for  weight.  Thus,  to  be  detected  under  a  weightless 
condition,  mass  increments  must  be  at  least  twice  as  large  as  the  weight  increments, 
required  for  discrimination  in  a  normal  weight-lifting  situation 
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RcPass,  E.  1962  A  BIBLIOGRAPHY  ON  WEIGHTLESSNESS.'- 

(Hartin-Mariecta  Corp-,  Denver,  Colo.)  Literature  search  no,  23 
ASTIA  AD-295  142, 
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Reynolds,  S.  R.  M.  1961  SENSORY  DEPRIVATION,  WEIGHTLESSNESS  AND  ANTI¬ 
GRAVITY  MECHANISMS.  THE  PROBLEM.  OF  FETAL  ADAPTATION  TO  A  FLOATING 
EXISTENCE . 

Aerospace  Medicine  32( 11) : 1061- 1068,  Nov.  1961. 


ABSTRACT:  Sensory  deprivation  in  relation  to  effects  of  pcolougcd  vclghtless 
ness  is  approached  in  this  discussion  by  reviewing  embryo logical  studies. 
Specifically,  the  problem  of  fetal  adaptation  to  a  floating  existence  is 
discussed.  The  weightless  fetus  is  then  considered  in  relation  to  weightless 
man  in  terms  of  established  cybernetic  principles.  (Tufts) 
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Ritter,  O.L.  &  S.J.  Gerathewohl  1959  THE  CONCEPTS  OF  WEIGHT  AND  STRESS 
IN  HUMAN  FLIGHT.  (School  of  Aviation  Medicine,  Aerospace  Medical 
Center,  ATC,  Brooks  AFB,  Texas)  Rept .  No.  58-154,  Jan.  1959. 


ABSTRACT:  iTie  concepts  of  weight  and  stress  in  human  flight  are  considered. 

The  usage  of  terms  and  expressions  is  analyzed,  their  diverse  meanings 
disentangled,  and  some  of  the  physical  facts  are  presented  together  with  a 
simple  and  consistent  set  of  concepts  for  their  description'. 
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Rohles,  F.  H.,  R.  E,  Belleville,  and  M.  E.  Grunzke  1960  THE  MEASUREMENT 
OF  CONCEPT  FORMATION  IN  THE  CHIMPANZEE  AND  ITS  RELEVANCE  TO  THE 
STUDY  OF  BEHAVIOR  IN  SPACE  ENVIRONMENTS  (AFMDC,  Holloman  AFB,  New 
Mexico)  July  1960,  AD  241  966 
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Rohles,  F.H.,  Jr.  and  H.H.  Reynolds.  1962  A  PROPOSED  APPROACH  TOWARD 

PSYCHOPHYSIOLOGICAL  EFFECTS  OF  PROLONGED  MANNED  SPACE 
FLIGHT.  (657l8t  Aerotnedical  Research  Lab.,  Holloman  AFB  New  Max  1 
ARL  TDR  Report  No.  62-28.  December  1962.  ASTIA  AD  293  881 


ATTRACT:  Orbital  space  flights  are  proposed  to  study  the  psychophys lological 
effects  of  prolonged  weightlessness  and  cosmic  radiation.  The  program 

presented  will  use  animal  subjects  and  attempts  to  eliminate  weightlessness 
and  cosmic  radiation  as  deterrents  to  manned  space  flights  of  higher  altitudes 
and  longer  duration.  (Author) 
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Rohles,  F.H.,  M.E.  Grunzke  &  H.H.  Reynolds  1962  A  DETAILED  ACCOUNT  OF 

CHIMPANZEE  PERFORM/\NCE  DURING  THE  BALLISTIC  AND  ORBITAL  PROJECT  MERCURY 
FLIGHTS 

(6571  St  Aeromedical  Research  Lab.,  Holloman  AFB,  N.  Mex.)  ARL  TDR  62-15; 

Proj.  6893  ASTIA  AD  282  687 

ABSTRACT:  The  insults  of  prolonged  periods  without  sleep,  the  suturing  of  the 
physiological  sensors,  and  the  long  period  of  restraint  before  launch,  did  not 
affect  performance  during  flight;  this  also  appeared  true  of  the  prolonged 
breathing  of  100  per  cent  oxygen  under  reduced  atmospheric  pressures  for  the  time 
periods  of  these  flights.  The  noise  and  vibration  accompanying  launch  did  not 
affect  performance  during  flight.  Accelerations  accompanying  launch  and  re-entry 
in  excess  of  7  G's  had  an  immediate  effect  upon  performance;  however,  recovery 
to  a  prelaunch  level  appeared  to  be  rapid.  Adaptation  to  weightlessness  took 
place  during  the  long  exposures  to  the  weightless  state,  and  re-entry  accelera¬ 
tions  did  not  have  as  severe  effect  upon  performance  as  during  the  shorter  flight. 
Eating  and  drinking  were  accomplished  during  weightlessness  without  difficulty. 

The  visual  processes,  as  measured,  were  unaffected  by  the  rigors  of  space  flight; 
this  was  also  true  of  temporal  response  processes  as  well  as  continuous  and 
discrete  motor  behavior.  The  pellet  and  water  dispensers  functioned  properly 
during  weightlessness.  The  chimpanzee  appears  to  be  a  highly  reliable  subject 
for  future  space  flights.  (Author) 
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Roman,  J.  A,  et.  al.  1961  SCHOOL  OF  AEROSPACE  MEDICINE  PHYSIOLOGICAL 
STUDIES  IN  HIGH  PERFORMANCE  AIRCRAFT 

Paper  1961  Meeting  of  Aerospace  Medical  Assoc.,  27  Apr.  1961,  Chicago,  Ill 
See  also  Aerospace  Med.  33(4):412-419,  April  1962 


ABSTRACT:  Survey  of  various  studies  made  at  the  School  ofAerospace  Medicine, 
r  in  which  NF«100F  aircraft  are  used  for  gathering  physiological  information  in 
the  following  areas:  (1)  quantitative  studies  of  physiological  response  of 
humans  and  animals  to  zero-gravity  states  of  short  duration  (50  sec.); 

(2)  development  and  testing  of  automatic  physiological  instrumentation  for  use 
in  space  vehicles;  (3)  development  of  monitoring  and  telemetering  techniques 
for  physiological  information,  and  development  of  data  reduction  techniques 
for  such  information,  (4)  determinatiun  uf  physiological  norms  for  human 
subjects  in-flight  under  conditons  of  heightened  alertness;  and  (5)  screening 
of  physiological  parameters  for  suitability  as  indices  of  physiological 
functioning  under  in-flight  conditions. 
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Roman.  J.A.  1962  ,  BIOMEDICAL  MONITORING  IN-FLIGHT 

In  (School  of  Aerospace  Medicine,  Brooks  AFB,  Texas)  Lectures  in  Aerospace 
Medicine.  8-12  January.  1962,  ASTIA  AD  281775 

ABSTRACT:  "Biomedical  Monitoring"  implies  the  automatic  gathering  of  quantitative 
information  relative  to  physiological  functioning  in  the  intact  human  or  animal' in 
a  form  suitable  for  evaluation,  recording  or  storage. 

Automatic  monitoring  of  physiological  parameters  relies  heavily  on  electronics 
techniques  and  has  been  with  us  for  a  relatively  short  time.  The  advent  of  semi¬ 
conductors  and  the  relative  ease  with  which  miniaturization  may  be  accomplished 
in  circuits  employing  them  accounts  only  partly  for  the  interest  in  biomedical 
monitoring  and  the  strides  which  we  have  witnessed.  Schemes  for  monitoring  physio 
logical  information  in  an  operational  situation  were  entirely  possible  with  vacuum 
tube  techniques.  The  impetus  for  the  recent  progress  in  monitoring  techniques  has 
been  provided  by  the  advent  of  manned  space  flight.  This  report  is  concerned 
largely  with  biomedical  monitoring  as  it  applies  to  space  flight. 
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Roman,  J.  A.,  B.  H.  Warren,  J.  I  Niven,  &  A.  Graybiel  1962  S0^^E 

OBSERVATIONS  ON  THE  BEHAVIOR  OF  A  VISUAL  TARGET  A..T)  A  VISUAL  AFTER¬ 
IMAGE  DURING  PARABOLIC  FLIGHT  MANEUVERS  (School  of  Aerospace  Medicine, 

Brooks  AFB_  Texas)  AFSC^foJ^cr"7930,~Task“596T5";~Navy~Pro Jert“HR005^ - 

13-6001,  Subtask  1,  Rept .  64,  SAM-TDR-62-66 ,  June  1962,  .\STIA  AD-287  083 

ABSTRACT:  The  apparent  displacement  of  a  real  target  and  a  visual  after¬ 
image  were  observed  in  the  F-IOOF  aircraft  during  periods  of  weightlessness 
averaging  45  seconds.  The  experimental  results  are  used  as  a  background 
from  which  to  reconcile  apparent  discrepancies  between  the  findings  of 
different  investigators. 

/ 
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Reman,  J.A.,  B.R,  Warren,  J.I.  Niven  &  A.  Grayblel  1963  SOME  OBSERVA  ’IONS  ON 
THE  BEHAVIOR  OF  A  VISUAL  TARGET  AND  A  VISUAL  AFTERIMAGE  DURING  PARABOLIC 
FLIGHT  MANEUVERS 

Aerospace  Medicine  34(9):  841-846 


ABSTRACT:  On  the  basis  of  short  interaittent  exposure  to  accelerations  above 
and  below  1  G  in  high-performance  aircraft,  the  direction  o£  apparent  displacement 
of  a  real  target  and  a  visual  after  image  is  surrimar ized .  A  real  target  appears 
to  be  displaced  upward  from  center  for  accelerations  greater  than  1  G  positive, 
and  appears  to  be  displaced  downward  for  accelerations  Iwss  than  1  G  positive. 

A  visual  afterimage,  when  observed  in  the  absence  of  a  real  target,  appears 
to  be  displaced  from  center  in  a  direction  ppposite  to  that  observed  for  a  real 
target.  (From  Author's  Summary) 
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Roman.  J.A.,  B.H.  Warren.  A.  Grayblel  1963  THE^SENS ITIVITY  TO  STIMULATION  OF 
THE  SEMICIRCULAR  CANALS  DURING  WEIGHTLESSNESS  . 

(School  of  Aero.  Med..  Brooks  AFB .  Texas,  and  Naval  School  of  Aviation  Med.. 
Pensacola,  Fla.)  Proj .  MR005 .13-6001 ,  Task  no.  793002,  Subtask  1, 

SAM-TDR  62-148.  February  1963. 

ABSTRACT:  The  sensitivity  to  stimulation  of  the  semicircular  canals  during 
periods  of  weightlessness  averaging  46  secon'^®  was  estimated  by  timing  the  duration 
of  apparent  rotation  of  a  visual  target  and  of  the  subject’s  perception  of  rota¬ 
tion  after  stimulation.  Stimulation  was  accomplished  by  rolling  the  aircraft 
during  periods  of  subgravity  as  well  as  during  1-G  control  maneuvers.  Time  inten¬ 
sity  relationships  of  the  stimulus  were  obtained  by  means  of  specialized  instru¬ 
mentation  incorporated  into  the  experimental  subject's  crash  helmet. 


Roman.  J.  A.,  B.  H.  Warren  &  A.  Grayblel  1963  OBSERVATION  OF  THE  ELEVATOR 
ILLUSION  DURING  SUBGRAVTTY  PRECEDED  BY  NTIATIVE  ACCELERATIONS 
(USAF  School  of  Aerospace  Medicine,  Brooks  AFB,  Texas)  SAM-TDR-62- 14 1 
February  1963 


ABSTRACT:  By  observing  apparent  displacements  of  a  real  target,  and  visual 

afterimages  during  weightlessness  preceded  by  positive  or  negative  acceleration 
it  was  posfible  to  identify  these  displacements  as  a  special  case  of  the 
"elevator  illusion,"  as  opposed  to  the  oculogravic  illusion.  Positive  and 
negative  linear  acceleration,  as  well  as  weightlessness,  was  obtained  for  this 
purpose  in  jet  aircraft. 
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Rods,  C.A.  1959  BIBLIOGRAPHY  OF  SPACE  MEDICINE 
U.S.  Arncd  Forces  Med,  J.  10(2):  172-217,  Feb.  1959 

See  also;  National  Library  of  Medicine,  Washington,  D.C,,  Public  Health 
Service  Publ.  No.  617,  1958. 


ABSTRACT;  This  compilation  of  446  references  covers  aspects  of  space  medicine 
such  as  sealed  cabin  problems,  acceleration  and  deceleration,  fractional  and 
zero  gravity,  cotmic  radiations,  nutrition  in  space  flight,  survival  problems, 
psychological  and  social  problems,  ground  crew  problems,  and  extraterrestrial 
aspects.  Entries  are  arranged  chronologically  starting  with  1958  and  going  back 
as  far  as  1928. 
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Roscoe,  S.N,  April  1960  PERFORMING  MAN-SIZED  TASKS  IN  SPACE 
12^  si  Ih?  institute  Environmental  Sciences.  365-368 

ABSTRj\.CT:  Within  the  near  future  the  science  of  manned  space  travel  will 
have  advanced  to  the  point  of  warranting  the  performance  of  man-sized 
tasks  in  space.  The  performance  of  such  diverse  will  require  the  man  to 
leave  the  protective  environment  of  the  ferry  vehicle  or  space  station  and 
operate  independently  in  free  space. 

Much  study  has  been  devoted  to  the  problems  of  extra-vehicular  protective 
devices  for  space  operations.  Less  study  has  been  directed  toward  making 
it  possible  to  perform  man-sized  tasks  while  wearing  such  devices  in  space. 

Of  particular  interest  are  the  problems  of  (1)  providing  prime  power  and 
converting  it  to  useful  forms,  (2)  controlling  position  and  attitude 
relative  ’.o  other  objects,  (3)  performing  complex  discrimination,  manipulation 
and  decision  functions  which  in  turn  will  require,  (4)  special  means  of 
controlling  illumination,  particularly  glare,  and  dark-light  adaptation. 
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Roth,  E.M.  1955  MEDICAL  ASPECTS  OF  TRAVEL  IN  OUTER  SPACE 
Harvard  Med.  Alumni  Bull.  20(4);  10-13,  July  1955 
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Rozenbliun,  D.  1959  PERED  POLETOM  CHELOVEKA  V  KOSMOS  (Prior  to  the  Flight 
of  Man  into  Outer  Space) 

Meditsinskii  Rabotnik  (Moskva),  38  (1786); 2,  May  12,  1959 

See  also:  'Trior  to  Sending  a  Man  in  Outer  Space  Ships"  Central  Intelli* 

gence  Agency  Sclent.  Inform.  Rep.,  Sept.  18,  1959,  pp.  46-50.  (PB  131891T30/ 

ABSTRACT:  In  any  manned  flight  into  space  in  a  hermetically  sealed  cabin  an 
artifically  maintained  microclimate  is  required.  The  selection  of  a  system 
of  air  regeneration  will  present  relatively  few  difficulties,  since  as  early 
as  the  late  1930 's  four  Soviet  scientists  successfully  endured  a  period  of 
100  hours  in  a  sealed  cabin  with  a  simulated  environment.  The  inadequacy  and 
unreliability  of  the  sensory  organs  due  to  high  speed,  radial  acceleration, 
and  weightlessness  will  require  automatic  devices  for  navigation  and  piloting. 
Prolonged  transverse  accelerations  are  well  tolerated.  The  observation  of 
animals  in  rocket  flights  and  of  Laika  in  Sputnik  shows  that  respiration  and 
circulation  are  not  substantially  distrubed  by  the  weightless  state.  It  is 
supposed  that  the  initial  symptoms  of  vertigo,  disruption  of  fine  motor 
coordination,  and  illusions  disappear  as  the  organism  becomes  adjusted  to 
weightlessness.  Meteors  and  short-wave  untvaviolet  radiation  are  not  regarded 
as  serious  threats.  Information  on  the  intensity  of  Cosmic  radiation  obtained 
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Ryabchikov,  Ye.  1962 
(Translation  Services, 
FTD-TT-62-1583/1+4 
Original  Source: 


IN  THE  CITY  OF  “THE  CELESTIAL  BROTHERS"  ' 

Branch]  Foreign  Technology  Div.,  Wright-Patterson  AFB,  Ohio) 


9 

Pravda 


Nd 


V.  1962 
August  7, 


ASTIA  AD  292  600 
1962.  P.  4. 


ABSTRACT:  This  article  gives  a  brief  description  of  the  temperature  chamber, 
pressure  chamber,  and  silence  chamber  used  in  the  training  of  Russian  cosmonauts. 
It  also  describes  the  cosmonauts*  experiences  in  the  centrifuge,  weightless 
basin,  and  the  training  panel | 
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xublowsky,  J.  I960  MAN  IN  A  TUB. 

Space  World.  1:  14-15,  July  I960 


Ryker,  M.J.  1962  HANNED  SPACE  FUCHT 

(North  Aaerican  Aviation,  Inc.,  Space  and  Information  Systems 
Division,  Dovney,  Calif.)  July  17-19,  1962. 


ABSTRACT:  Herein  la  described  the  major  difference,  between  several  manned 
space  flight  missions  and  their  effect  upon  the  hardvard  design  of  spacecraft 
sub-systems . 
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Saenger,  E.  1949  THE  LAWS  OP  MOTION  IN  SPACE  TRAVEL 

Interavla.  4:416 
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Salaznev,  V.P.  1958  ISKUSSTVENNYY  SPUTNIK  ZEMLl  (ARTIFICIAL  EARTH 
SATELLITE)  (Moacow:  Oborongla,  1958) 


ABSTRACT:  On  the  basis  of  domestic  and  foreign,  chiefly  American  sources, 
the  author  discusses  the  theoretical  problems  involved  in  the  construction 
and  launching  of  Soviet  artificial  satellites,  specifically  Sputnik  I, 
the  world's  first.  He  indicates  the  path  to  be  followed  by  scientists 
in  solving  the  problem  of  conquering  space,  mentioning  past  and  future 
difficulties,  and  pointing  out  the  main  problems  the  artificial  satellites 
will  solve.  He  reviews  the  successive  stage  in  the  conquest  of  space, 
beginning  with  the  launching  of  the  unmanned  earth  satellite  and  ending 
with  the  establishment  of  inetrplanetary  space  stations  and  the  use  of  space 
ships.  Several  models  of  the  earth  satellite,  celestial  rockets,  and  space 
stations  are  described.  The  principles  of  control  and  celestial  orientation 
of  the  artificial  satellite  during  its  orbital  flight  are  reviewed,  and  a 
description  is  given  of  the  most  important  instruments  installed  in  the 
satellite.  (CARI) 


568 

Schaefer,  H.  J.  1959  A  NOTE  ON  THE  GRAVITY-FREE  STATE  v>N  A  SPACE  PLATFORM. 
(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Pro  j  .  MR005  . ’.3-6001 . 1 .48 
29  Jan.  1959 

ABSTRACT;  The  gravity-free  state  in  a  satellite  is  fully  realized  only  in  its 
center  of  gravity.  A  few  meters  off  center,  forces  of  the  order  of  10*^  G  are 
felt.  Though  they  are  not  likely  to  affect  physiological  or  sensory  f*  •:tions, 
they  do  influence  the  motion  of  freely  floating  objects  twisting  their  ‘ajec- 
tories  into  tortuous  paths.  The  consequences  of  this  phenomenon  for  intersatel¬ 
lite  transportation  are  discussed  for  the  case  that  an  object  (consort)  is  thrown 
by  hand  from  a  satellite.  The  apparent  motion  of  the  object  in  the  satellite 
reference  system  is  analysed.  It  is  shown  that  any  desired  displacement  can  be 
accomplished  with  various  widely  different  launching  speeds  and  directions.  If 
the  latter  parameter  is  properly  chosen,  launching  speeds  of  centimeters  per 
second  will  produce  displacement  of  many  kilometers. 
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Sch*«fer,  K.E.,  «d.  1962  ENVIRONMEOTAL  EFFECTS  ON  CONSCIOUSNESS . 

(New  York:  The  MacMillan  Co.,  1962) 


ABSTRACT:  Proceedings  of  the  First  International  Symposium  on  Submarine  and 
Space  Medicine,  U.S.  Submarine  Base,  New  London,  Conn.,  Sept.  8-12,  1958. 
Contents  include: 

Noell,  W.K.,  Effects  of  High  and  Low  Oxygen  Tension  on  the  Visual  System; 
Wing,  R.G.,  Effects  of  Certain  Environmental  Changes  Upon  the  Cochlear 
Response  of  the  Cat; 

Therman,  P.O.,  Neurophysiological  Effects  of  Carbon  Dioxide; 

Stein,  S.N.,  The  Neurophysiological  Effects  of  Oxygen  Under  High 
Pressure; 

Taylor,  H.J.,  Neurophysiological  Effects  of  Nitrogen; 

Davis,  H.,  The  Problem  of  Consciousness; 

Graybiel,  A.,  Orientation  in  Space,  with  Particular  Reference  to 
Vestibular  Functions; 

Gerathewohl,  S.J.,  Effect  of  Gravity-Free  State; 

Simons,  D.G.,  The  Break -Off  Phenomenon  During  Balloon  Flight  in  the 
Stratosphere; 

Lilly,  J.C.,  The  Effect  of  Sensory  Deprivation  on  Consciousness; 

Schaefer,  K.E.,  Effects  of  Carbon  Dioxide  on  Consciousness; 

Pugh,  L.G.C.E.,  The  Effect  of  Acute  and  Chronic  Exposure  to  Low 
Oxygen  Supply  on  Consciousness; 

Behnke,  A.R.,  Effects  of  Nitrogen  and  Oxygen  on  Consciousness; 

Panel  Discussion. 
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Schechter,  H.B.  1960  SOME  HEIGHT  CONSIDERATIONS  FOR  MANNED  LUNAR 
MISSIONS.  American  Rocket  Society  J.  30(2) ; 195-197 ,  Feb.  1960. 


ABSTRACT:  The  total  weight  requirements  for  three  possible  types  of  manned, 
round-trip,  soft-landing  lunar  missions  are  investigated,  all  starting  out 
from  a  space  station  circling  the  earth  at  an  altitude  of  about  350  miles. 

The  first  and  second  missions  follow  direct  hit  flight  trajectories  and 
employ  chemical  and  nuclear  power  plants,  respectively.  Thrust  magnitudes 
needed  are  determined  by  Imposing  an  initial  landing  deceleration  load  factor 
of  3  earth  g.  The  third  mission  makes  use  of  a  nuclear  power  plant  as  a  sort 
of  "ferry  boat"  to  reach  a  circular  orbit  around  the  moon,  whereas  for  the 
landing  and  ascent  portions  at  the  moon,  the  final  payload  is  ^iropelled  by 
chemical  rockets.  After  rendezvous  with  and  attachment  to  the  orbiting  ferry 
boat,  the  payload  is  returned  to  the  earth  space  station. 
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Schlel,  E.  J.,  P.  L.  Vergaminl,  «nd  J.  C.  Simons  1962  SOME  MOTION 
CHARACTERISTICS  OF  TETHERED  FREE-FLOATING  WORKERS 
Aerospace  Medical  Div.  Aerospace  Medical  Research  Labs.  (6570th) • 
Wrlght-Patterson  AFB,  Ohio) 

,  AMRL  MEMO  P-13  Oct.  1962 

ABSTRACT:  The  freedom  of  movement  of  a  free-floating  and  weightless  operator 
who  Is  tethered  to  a  spacecraft  la  described.  The  purpose  Is  to  determine 
how  a  lifeline  limits  hla  slx-degreea-of-motlon  freedom  ahd.  If  limitations 
do  exist,  to  suggest  schemes  by  which  he  can  be  tethered  with  minimum 
restrictions.  The  operator's  motion  behavior  as  he  soars  along  a  tether 
stretched  between  two  weightless  masses  is  also  described.  The  worker  la 
found  to  be  limited  only  by  the  amount  of  tether  slack,  and  can  rotate 
about  any  axis  without  limitation,  provided  the  tether  Is  attached  to  the 
Intended  axis  of  rotation.  (N63- 19092) 
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Schnmck,  H.  M. ,  Jr.  1961  RUSSIAN  SUBJECT  TO  HEAVY  STRESS;  FIRST  MAN  TO  BE 
EXPOSED  TO  PROLONGED  WEIGHTLESSNESS,  A  VITAL  FACTOR  IN  SPACE. 

New  York  Times.  August  7,  1961,  pp.  1,  6 


ABSTRACT:  The  second  Soviet  astronaut  has  endured  one  trial  In  particular  unlike 
anything  any  human  has  experienced  before.  This  is  a  state  of  weightlessness  last 
ing  many  hours.  While  many  of  the  experiences  of  space  flight  can  be  estimated 
or  simulated  on  earth  or  in  the  air,  this  is  not  true  of  long-term  weightlessness. 
Reports  from  Moscow  indicated  that  MaJ .  Gherman  S.  Titov's  mental  and  physiologi¬ 
cal  functioning  was  normal.  One  particularly  important  question  is  the  effect  of 
the  heavy  forces  of  re-entry  into  the, atmosphere  and  landing  on  a  person  who  has 
become  accustomed,  over  a  period  of  hours,  to  "zero  G"  or  the  state  of  weightless¬ 
ness.  The  success  with  %fhlch  the  vehicle  protects  its  occupant  and  maintains 
comfortable  conditions  for  life  will  also,  no  doubt,  be  studied  closely.  (CARl) 
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Schock,  G.J.D.,  1957  SOME  OBSERVATIONS  ON  ORIENTATION  AND  ILLUSIONS 

when  EXPOSED  ISl  AC2S  2£1!;9  gravity.  (  Fh.D.  Thesis,  University  of 
Illinois,  Champaigns,  Illinois.) 
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Schock,  G.J.D. ,  &  D.G.  Simons  1957  A  TECHNIQUE  FOR  INSTRUMENTING  SUB-GRAVITY 
FLIGHTS.  J.  Aviation  Med.  28(6) : 576-582 ,  Dec.  1957. 

See  also  AFMDC  TN  58-4,  Feb.  1958. 

ABSTRACT:  Reduced  data  from  flights  conducted  during  the  past  year  emphasize  that 
individual  pilots  vary  in  their  skill  in  obtaining  the  maxinkim  duration  of  zero  G 
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from  each  ballistic  trajectory  flown.  Repeated  flights  using  the  technique 
described  greatly  increases  pilot  skill.  The  longest  consecutive  period  of  zero 
G  obtained  has  been  seven  seconds.  Periods  of  less  than  +  0.025G  last  for  as  long 
as  22.5  seconds,  with  intermittent  periods  of  zero  gravity  of  four  to  five  seconds. 
Complete  trajectories  of  less  than  -t-O.l  G  for  thirty  seconds  or  more  can  be  easily 
realized . 

Incidental  problems  arising  in  the  use  of  F-94  jet  aircraft  as  test  platforms  in 
sub-gravity  research  has  been:  (1)  loss  of  engine  oil  pressure,  (2)  loss  of  hy¬ 
draulic  fluid  from  the  resevoir,  and  (3)  loss  of  trim  tab  action.  The  loss  of 
engine  oil  pressure  lasts  only  during  the  zero  G  trajectory  and  is  not  harmful  to 
the  engine.  The  oil  rises  in  the  chamber  during  reduced  gravity  condi^ons  caus¬ 
ing  a  loss  of  hydrostatic  pressure  at  the  oil  sump  located  in  the  bottom  of  the 
reservoir.  This  loss  of  pressure  is  reflected  in  the  oil  pressure  indicating 
needle  dropping  to  zero  and  remaining  there  as  long  as  the  oil  is  floating  in  the 
chamber.  The  same  conditions  prevail  for  the  hydraulic  fluid,  except  in  the  F-94, 
with  returned  longitudinal  acceleration  the  fluid  tends  to  flow  out  the  overflow 

vent  located  at  the  top  of  the  reservoir  and  is  dumped  overboard.  The  loss  of 
trim  tab  action  is  explained  in  the  overheating  cf  the  trim  tab  actuator  motor 
due  to  loss  of  air  currents  in  the  zero  G  state.  With  returned  air  currents  the 
trim  tab  actuator  motor  cools  and  become  operational. 

The  equipment  designed  to  instrument  sub-gravity  flights  is  uncomplicated  and 
has  the  advantages  of  light  weight  and  compactness.  The  complete,  package  weighs 
less  than  15  pounds  and  can  be  fitted  easily  in  the  observer’s  compartment  of  an 
F-94C  aircraft. 

Some  of  the  more  interesting  observations  of  recent  flights  have  been  an  incident 
of  extreme  vertigo  and  disorientation  in  a  pilot  with  more  than  3,000  flying  hours 
observations  on  the  behavior  of  different  fluids  under  sub  and  zero-gravity  condi^ 
tions,  and  a  high  incidence  of  motion  sickness.  Preliminary  experiments  indicate 
that  a  study  of  fluid  behavior  under  extended  periods  of  true  zero  G  will  be 
valuable  in  the  planning  and  design  of  future  space  vehicles 
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Schock,  G.  J.  D.  1958  SENSORY  REACTIONS  RELATED  TO  WEIGHTLESSNESS  AND  THEIR 
IMPLICATIONS  TO  SPACE  FLIGHT.  (Air  Force  Missile  Development  Ctr.,  Hollomaq 
AFB,  N.  Mex.)  Pro j .  7851,  AFMDC  TR  58-6,  April  1958;  ASTIA  AD-135  012 

ABSTRACT:  The  implications  of  a  sensory-starved  environment  are  reviewed  and 
compared  to  conditions  that  will  prevail  in  actual  space  flight.  Recommendations 
for  training  for  future  space  flight  are  presented.  It  is  conjectured  that  in 
periods  of  treightlessness  of  several  hours,  the  highly  motivated  space  traveler 
would  probably  cope  with  sensory  deprivation  effects;  but  in  longer  periods, 
when  rest  would  be  a  necessity,  much  heavier  stress  would  be  put  on  the  individo^ 
Ability  to  operate  efficiently  in  spite  of  this  stress  can  best  be  assured  by 
psychiatric  evaluation  of  experiments  in  simulated  space  cabins. 
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Schock,  G.  J.  D.  1958  APPARENT  MOTION  OP  A  FIXED  LUMINOUS  TARGET  DURING  SUB¬ 
GRAVITY  TRAJECTORIES.  (Air  Force  Missile  Development  Ctr.,  Holloman  AFB, 

N.  Mex.)  AFMDC  TN-58-3;  ASTIA  AD-135  009;  Feb.  1958 

ABSTRACT’  The  purpose  of  this  study  was  to  determine  the  effects  of  linear  accel¬ 
eration  and  deceleration  found  in  flying  a  ballistic  trajectory  on  the  visual 
perception  of  a  target  in  the  dark.  Four  subjects  observed  a  fixed  luminous  tar¬ 
get  while  the  pilot  of  an  F-94  aircrart  executed  the  ballistic  trajectory. 

During  Increased  forward  acceleration  and  vertical -g  force,  the  target  appeared 
to  move  .downward.  The  reverse  occurred  with  deceleration  and  decreased  vertical- 
g-force  values.  During  weightlessness  the  target  appeared  to  stabilize  and 
oscillate  up  and  down  as  the  subject  made  excursions  into  negative  g  and  positive 
subgravity  states,  respectively.  (AUTHOR) 
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Schock,  G.  J.  D.,  &  D.  G.  Sitnons  1958  A  TECHNIQUE  FOR  INSTRUMENTING  SUBGRAVITY 
FLIGHTS.  (Air  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.  Mex.)  AFMDC 
TN  58-4;  ASTIA  AD-135  008;  Feb.  1958 

ABSTRACT:  Instrumentation  was  designed  to  achieve  the  maximum  duration  of  weight¬ 

lessness  using  F-94C  aircraft.  Observations  on  the  behavior  of  different  fluids 
under  subgravity  and  weightless  conditions  Indicate  a  study  under  extended  periods 
of  true  weightlessness  is  worthwhile  for  planning  and  designing  future  space 
vehicles.  (AUTHOR) 


Sehock,  Grover  J.D.  1959  A  STUDY  OF  ANIMAL  REFLEXES  DURING  EXPOSURE  TO 

SUBGRWITY  AND  WEIGHTLESSNESS.  (Air  Force  Missile  Development  Center, 
Holloman  Air  Force  Base,  N.  Mex.  )  Report  no.  AFMDC  TN-59-12; 

ASTIA  AD-215  463;  June  1959 

See  also  Aerospace  Med.  32:336-340,  April  1961. 


ABSTRACT:  Normal  cats  exposed  to  weightlessness  display  loss  of  labyrinthine 
reflexes,  disorientation  and  confusion,  with  and  without  visual  cues.  Cats 
in  which  the  vestibular  cortical  area  of  the  brain  had  been  removed  bi-laterally 
seemed  to  be  less  disoriented  and  confused  than  normal  animals,  but  also  display 
loss  of  la'oyrinthine  reflexes.  Bi-labyrinthectomized  cats,  however,  are 
relatively  unaffected  by  exposure  to  weightlessness  and  display  no  symptoms  of 
serious  disorientation  and  confusion.  (Author) 
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Shock.  G.  J.  D.  1959  PERCEPTION  OF  THE  HORIZONTAL  AND  VERTICAL  IN  SIMULATED 
SUBGRAVITY  CONDITION.S  .  (Air  Force  Missile  Development  Ctr.,  Holloman  AFB, 

N.  Mex.)  AFMDC-TN-59-13,  June  1959;  ASTIA  AD-215  464 

ABSTRACT:  Quantitative  experiments  show  that  in  simulated  sub-gravity  conditions 
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with  decreased  proprioceptive  Input,  perception  of  the  horltontal  and  vertical  la 
greatly  Impaired.  During  actual  space  flight  artificial  gravity  forces  may  be 
needed  to  Insure  adequate  human  orientation  during  weightlessness. 
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Schock,  G.J.D.  1959  AIRBORNE  GALVANIC  SKIN  RESPONSE  STUDIES:  A  PRELIMINARY 
REPORT 

(Air  Force  Missile  Development  Center,  Holloman  AFB,  New  Mexico)  Report  No. 

TN  59-14,  June  1959,  ASTIA  AD  215  465 
See  also  Aerospace  Med.  31:543-546,  July  1960. 

ABSTRACT:  Galvanic  skin  responses  are  not  affected  by  weightlessness  but  instead 
may  be  attributed  to  emotional  factors. 
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Schock,  G.J.D.  1960  PERCEPTION  OP  THE  HORIZONTAL  AND  VERTICAL  IN  SIMULATED 
SUBGRAVITY  CONDITIONS.  Reprint  USAF  Medical  Joutml  11(7) :  786-793, 


ABSTRACT;  This  Investigation  was  conduted  with  the  aim  of  ascertaining  the  role 
played  by  the  labyrinth  In  the  perception  of  the  body  position  in  subgravity 
conditions.  The  subject  was  seated  In  a  special  rotating  chair  and  had  to 
orient  a  fluorescent  rod  In  a  dark  room  without  any  reference  marks,  according 
to  his  ovm  evaluation  of  the  true  horizontal  and  vertical.  The  error  relative 
to  the  real  coordinates  was  measured  with  a  special  device,  the  tests  were 
carried  out  under  the  following  conditions:  (1)  head  Inclined  to  the  left  at 
45°  (upheld  by  a  special  support);  (2)  body  Inclined  to  the  left  at  42°;  (3) 
body  inclined  to  the  left  at  28°;  (4)  seated,  with  head  and  tmnk  erect.  The 
tests  were  executed  on  the  ground  and  In  the  water. 
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Schock,  G.J.D.  1960  AIRBORNE  GSR  STUDIES;  A  PRELIMINARY  REPORT 
Aerospace  Medicine  31(7):  543-546  June  1960 

ABSTRACT:  Evidence  gained  from  subjects  exposed  to  pre-weightlessness  acceleration 
and  weightlessness  suggest  changes  In  GSR  and  heart  rate  to  be  due  to  emotional 
factors  rather  than  to  weightless  or  positive  G.  Instrumentation  techniques  for 
high  performance  aircraft  are  presented  for  measuring  GSR  and  heart  rate  of 
human  subjects. 
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Schock,  G.  J.  D.  1961  A  STUDY  OF  ANIMAL  REFUBXES  DURING  EXPOSURE  TO 
SUBGRAVITY  AND  WEIGHTLESSNESS. 

Aerospace  Medicine  32(4) : 336-340,  April  1961. 


ABSTRACT:  Several  expeirlments  were  conducted  to  study  the  role  of  the 
vestibular  apparatus  during  stakes  of  subgravity  and  weightlessness.  Six 
cats  were  observed:  two  unoperated,  two  bilabyrinthectomized,  and  two  with 
the  vestibular  cortical  area  of  the  brain  removed  bilaterally.  Postural 
reflex  activity  of  these  animals  was  recorded  on  the  ground  and  during  straight 
and  level  flying  (normal  g  conditions),  and  during  ballistic  trajectory 
flight  (subgravity  and  weightless  conditions).  Comparisons  of  the  responses 
to  the  various  tests,  with  eyes  open  and  eyes  covered,  were  compared.  (Tufts) 


Schocken,  K.  1959  THE  ELECTROCARDIOGRAM  IN  THE  ABSENCE  OF  GRAVITY. 

(Thermodynamics  Section,  Research  Projects  Laboratory,  DOD,  Army  Ballistic 
Missile  Agency,  Redstone  Arsenal,  Ala.)  DV-TN-4-59;  13  Feb.  1959 


585 

Schocken,  K. ,  &  S.J.  Gersthewohl  1960  A  QUANTITATIVE  EVALUATION  OF  THE 
ELECTROCARDIOGRAMS  OF  WO  SQUIRREL  MONKEYS  UNDER  CHANGING  CONDITIONS. 

(Army  Ballistic  Missile  Agency,  Redstone  Arsenal,  Alabama) 

Rept.  No.  DV‘TN-12-60. 

ABSTRACT:  The  following  cardiodynamic  effects  cf  changes  of  the  gravitational 
force  have  been  previously  observed:  ^1)  a  marked  increase  in  cardiac  rate 
occurs  in  almost  all  subjects  during  acceleration  and  deceleration  periods, 

(2)  the  electrocardiogram  is  generally  normal  in  the  zero-G  state,  (3)  the 
heart  rate  is  increased  and  unstable  during  post-acceleration  weightlessness, 
(4)  transient  changes  may  occur  in  the  electrocardiogram  if  the  state  of  the 
gravitational  field  changes,  (5)  the  steady  cardiodynamic  state  seems  to  be 
the  same  for  zero  G  as  for  the  one  G  condition,  (6)  increased  G  loads  lead  , 
to  the  condition  of  physiological  stress,  (7)  the  absence  of  G-forces  is  a 
mechanically  stressless  condition,  (8)  the  stresses  imposed  by  acceleration 
and  the  condition  of  weightlessness  encountered  in  aircraft  and  missile  flights 
are  within  the  range  of  tolerance  of  the  human  and  animal  organism.  These 
cardiodynamic  effects  are  confirmed  by  the  electrocardiographic  findings  of 
the  2  bioflights  of  monkeys.  A  rigorous  statistical  evaluation  of  the  limits 
of  normality,  in  a  similar  manner  as  was  carried  out  previously  in  humans,  is 
possible  and  can  be  performed  as  soon  as  sufficient  statistical  material  is 

available 
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School  of  Aviation  Medicine  1959  REPORTS  ON  SPACE  MEDICINE  -  1958 
(School  of  Aviation  Medicine,  Randolph  AFB,  Texas) 


ABSTRACT:  A  series  of  articles  and  reports  by  research  scientists  at 
the  School  of  Aviation  Medicine,  USAF,  including: 

1.  Human  Performance  in  the  Space  Travel  Environment,  George  T.  Hauty 

2.  Supersonic  and  Hypersonic  Human  Plight,  Julian  E.  Hard,  Siegfried  J. 

Gerathewphl  and  George  R.  Steinkamp 

3.  Human  Engineering  of  the  Sealed  Space  Cabin,  Julian  E.  Hard  and 

George  R.  Steinkamp 

4.  Fatigue,  Confinement,  and  Proficiency  Decrement,  George  T.  Hauty 

and  R.B.  Payne 

5.  The  Feasibility  of  Recycling  Human  Urine  For  Utilization  in  a  Closed 

Ecoloaical  Sv«r^  U4ii— • 
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Schubert,  G.  A  H.  Holder  1961  FACTOR  ANALYSIS  OF  SPACE  ORIENTATION 
Rev.  Med.  Aero  (Paris)  2:179-180,  Dec.  1961.  (Fr) 
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Schubert,  G.  and  H.  Holder  1962  FACTOR  ANALYSIS  OF  SPACE  ORIENTATION 
In  Riv.  Med.  Aero.  25:64-77,  Jan. -March  1962.  (Italy) 
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Schwartz,  E.  H.  1961  LIQUID  BEHAVIOR  INVESTIGATIONS  UNDER  ZERO  AND  LOU  G 

CONDITIONS.  In  Benedikt,  E.  T.,  ed.  Heightlessness-Physlca'i  Phenomena  and 
Biological  Effects.  (New  York:  Plenum  Press,  1961)  pp.  102-110. 
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Schwichtenberg,  A.H.  1960  SPACE  MEDICINE  AND  ASTRONAUT  SELECTION 
Minnesota  Med.  43(12):  797-812  Dec.  1960 


ABSTRACT:  In  a  manned  space  flight  project,  there  is  an  Interdependence  in  the 
fields  of  medicine,  design  engineering,  and  human  engineering.  The  author 

describes  the  physical  tests  given  during  the  selection  of  astronauts. _ He 

suggests  that  the  knowledge  and  experience  gained  from  research  in  aviation 
medicine  be  applied  to  the  general  medical  practice. 


/ 
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Schwichtenberg,  A.H.  1961  MEDICAL  ASPECTS  OF  SPACE  FLIGHT 
Ann.  Rev.  Med.  12:  299-322,  1961 


ABSTR.ACT:  A  great  deal  oi^  research  has  been  conducted  in  the  field  of  space 
flight  travel.  However,  the  application  of  the  knowledge  gained  from  the 
research  has  been  slow  because  of  the  lack  of  comunication  among  the  scientists 
engineers,  and  physicians.  There  are  oiany  medical  implications  that  can  be 
attributed  to  various  flight  stresses.  The  author  discusses  the  flight  stresses 
as  well  as  commenting  on  selection  of  astroivauts.  function  of  man  in  space,  and 
man-machine  relationships. 
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Seale,  L.M.  &  R.E.  Flexman  1961  RESEARCH  ON  A  SELF -MANEUVERING  UNIT  FOR  ORBITAL 
WORKERS 

In:  Proceedings  of  the  IAS  Aerospace  Support  and  Operations  Meeting ,  Dec.  4-6, 
1961  (Instit.  of  Aerospace  Sciences,  Inc.,  New  York;  assisted  by  IAS 
Aerospace  Technology  Panel  of  the  I.A.S,  Aerospace  on  Support,  Orlando, 

Fla.) 

ABSTRACT:  Maintenance  activities  required  of  an  orbital  worker  and  the  systems 
that  are  necessary  to  support  him  in  the  predicted  environments  are  studied 
extensively. 

Three  major  subsystems  which  comprise  the  orbital  worker  self -maneuvering 
system  are:  (1)  life  support  systems  (all  equipments  and  structures  required  to 
sustain  life),  (2)  supp>ort  equipments  (tools  and  other  equipments  necessary  for 
the  successful  completion  of  orbital  maintenance  activities),  and  (3)  propulsion, 
stability  and  control  systenu. 
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Segal,  H.  1954  SPACE  MEDICINE 

J.  South  African  Interplanetary  Society  24-29,  April-Sept.  1954 


ABSTRACT:  Medical  problems  under  weightless  conditions  outside  the  earth's  gravi¬ 
tational  field  in  terms  of  selection  of  the  crew,  take-off,  flight,  landing,  and 
life  on  the  objective. 


Sells,  S.  B.,  &  G.  A.  Berry,  eds.  ,1961  HUMAN  FACTORS  IN  lET  AND  SPACE  TRAVFT. 
(New  York:  Ronald,  1961)  - - — — - 

CONTENTS : 

Graybiel,  A.,  Medical  Aspects  of  Jet  and  Space  Travel, 

Hale,  H.  B.,  Natural  Environment  and  the  Environment  of  Flight, 
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Hekhuis,  G.  L.,  Radloblology  and  the  Environment  of  Flight, 

Wilbanks,  W.  A.,  Basic  Aspects  of  Skilled  Performance, 

Matheny,  WJ  G.,  Human  Operator  Performance  Under  Non-normal  Environmental 
Operating  Conditions, 

Sells,  S.  B.,  Group  Behavior  Problems  in  Flight, 

Berry,  C.  A.,  Human  Qualifications  for  and  Reactions  to  Jet  Flight, 

Sells,  S.  B. ,  AC.  A.  Berry,  Human  Requirements  for  Space  Travel, 

Norton,  J.  A.,  Protective  Medicine  In  Jet  and  Space  Flight, 

Moseley,  H*  G.,  Air  Craft  Accidents  and  Flight  Safety, 

Hanks,  T.  G.,  Human  Factors  Related  to  Jet  Aircraft, 

Clamann,  H.  G.,  The  Engineered  Environment  of  the  Space  Vehicle, 

Mayo,  A.  M.,  Operational  Aspects  of  Space  Flight, 

Webb,  H.  B.,  Speculations  on  Space  and  Human  Destiny. 


595 


Seinotan,  J.  1961  VYZAM  DUSEVNl  HYGIENY  V  ASTRONAUTICE  (THE  IMPORTANCE  OF 
MENTAL  HYGIENE  IN  ASTRONAUTICS) 

Cekoslov.  Psych la t.  (Prague)  57(1);  61-69,  Jan.  1961.  In  Czech,  with  English 
summary. 


ABSTRACT:  Possible  damage  to  the  mental  facilities  of  astronauts  during  space 
flight  Is  discussed  In  this  article.  The  dangerous  influences  include  weightless 
ness,  acceleration  and  deceleration,  noise,  vibration  and  isolation.  The  author 
suggests  a  psychogenic  approach  to  the  selection  of  spacemen.  He  also  describes 
the  present  and  future  research  for  the  preservation  and  development  of  mental 
health  In  the  space  crew. 
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Sewall,  H.  1946  THE  CLINICAL  RELATIONS  OF  GRAVITY  AND  CIRCULATION 
Amer.  Med.  Science  151:491 


Sharp,  E.  D.  and  C,  W.  Sears  1963  WALKING  UNDER  ZERO-GRAVITY  CONDITIO.IS 
USING  VELCRO  MATERIAL 

(Aersopace  Medical  Div.  Aerospace  Medical  Research  Labs.  (6570th) 
Wright-Patterson  AFB,  Ohio) 

AMRL  MEMO  P-23  Jan.  1963 


ABSTRACT:  The  purpose  of  this  study  is  to  evaluate  man's  ability  to  walk 
under  conditions  ot  weightlessness  while  using  Velcro  materials  as  a  means 
of  maintaining  surface  contact.  Velcro  consists  of  two  mating  pieces  of 
fabric:  a  hook  porcion  containing  many  mylon  hooks,  and  a  mating  material, 

pile,  consisting  of  many  small  mylon  eyes  or  loops.  When  the  two  materials 
are  pressed  together,  the  hooks  engage  in  the  eyes  and  the  two  portions 
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adhere.  It  was  concluded  from  the  study  that:  (1)  Velcro  material,  applied 
to  a  niaximum-area,  flexible  shoe  with  a  resilient,  flat  sole,  appears  to 
hold  some  promise  as  an  aid  to  weightless  walking;  (2)  under  the  conditions 
of  this  study,  the  body  posture  that  permitted  the  most  successful  walking 
gait  was  a  crouched  position,  knees  bent  and  the  upper  portion  of  the  body 
bent  forward.  This  posture  apparently  best  enables  the  center  of  mass  of 

the  body  to  maintain  a  straight  line  path  parallel  to  the  walking  surface; 
and  (3)  subject- Induced  motions  appear  to  play  a  definite  part  In  attaining 
a  good  walking  gait.  Syinging  the  arms,  the  velocity  with  which  the  legs 
are  raised  off  the  floor,  and  the  technique  that  is  used  in  separating  the 
Velcro  material  on  the  shoes  from  that  on  the  walkway  all  play  a  part  in 
the  success  or  failure  of  maintaining  useful  contact  with  the  walking  surface. 
(N63- 19093) 
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Shaw,  R.P.  &  N.B.  Marple  1961  METHODS  OF  DETERMINING  BLOOD  FLOW  THROUGH 
INTACT  VESSELS  OF  EXPERIMENTAL  ANIMALS  UNDER  CONDITIONS  OF  GRAVITATIONAL 
STRESS  AND  IN  EXTRA  TERRESTIAL  SPACE  CAPSULES.  (Columbia  Univ.,  College 
of  Physicians  and  Surgeons:  Electronics  Research  Labs.,  New  York) 

Status  rept.  no.  P-1/168,  Rept.  no.  CU-1-61-NASA-112-PS/ERL,  1  May  1961 

ABSTRACT:  The  following  work  is  described:  (1)  technical  development  of 
blood  flowmeter  instrumentation;  (2)  surgical  considerations  related  to 
special  problems  of  chronic  implantation  of  flowmeter  probes;  (3)  study 
of  the  relationship  between  levels  of  blood  flow  and  organ  activity. 
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Shepard,  A.B.,  Jr.  1961  PILOT'S  FLIGHT  REPORT,  INCLUDING  IN-FLIGHT  FILMS 
Conference  on  Results  of  the  First  U.S.  Manned  Suborbital  .Snare 
Flight,  June  6,  1961,  NASA,  Washington,  D.C.)  Pp.  109-116 
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Shternfel'd,  A.  1958  ARTIFICIAL  SATELLITES. 

(Trans,  of  a  book  published  by  State  Publishing  House  of  Technical 
Literature,  Moscow,  1958)  LC  or  SLA  PB  141351T. 
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Shternfeld,  Ari.  1959  MAN  IN  COSMIC  SPACE 

Soviet  Space  Science  (New  York:  Basic  Books,  1959)  pp.  163-189 


ABSTRACT:  Presents  an  excellent,  simplified  discussion  of  work  and  life 
under  conditons  of  weightlesness .  Defines  G-force  for  the  layman. 
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SLcemfel'd  A.  1959  OT  ISKUSSTRENNYKH  SPUTNIKOV  K  MEKHPLANETNYM  POLETAM 
(FROM  MAN-MADE  SATELLITES  TO  INTERPLANETARY  FLIGHTS)  Gosudarstvennove 
Izdatel ' stvo  Flzlko-Matematicheskoy  Literaturv  (Moscow) ,  1959 
(Aerospace  Technical  Intelligence  Ctr. ,  Wrlght-Patterson  AFB,  Ohio) 

.  Trans.  No.  MCL-1301,  18  Sept.  1961.  ASTIA  AD  264  626 

ABSTRACT:  The  launching  of  an  automatically  controlled  rocket  to  Venus  will 
enable  scientists  to  obtain  valuable  scientific  data.  But  more  data  will  be 
supplied  by  flights  around  Venus,  especially  the  flight  of  a  manned  rocket. 

At  a  definite  trajectory  the  cosmic  rocket  after  flying  around  the  celestial 
body  will  automatically  return  to  the  point  of  take-off,  traveling  on  inertia 
without  any  fuel  consumption.  That  is  why  flights  of  people  around  Venus  will 
be  easier  and  sooner  than  the  flight  with  landing  on  the  surface  of  Venus  with 
return  to  Earth.  But  the  flight  around  Venus  Is  a  considerably  more  difficult 
problem  than  the  flight  around  the  Moon.  In  the  latter  case,  the  rocket  Is 
preferably  In  the  terrestrial  field  of  gravitation.  Having  overtaken  the  Moon, 
it  will  come  back  to  Earth.  But  when  a  cosmic  rocket  will  fly  in  the  direction 
of  Venus  then  at  a  relatively  short  distance  from  the  Earth  It  will  fall  Into 
the  field  of  gravitation  of  the  Sun 
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Shurley,  J.  T.  1960  PROFOUND  EXPERIMENTAL  SENSORY  ISOLATION 
Am.  J.  Psvchlat.  117(6) :539-545. 

ABSTRACT:  This  Is  a  description  of  the  sensory  deprivation  experiments 
conducted  at  Oklahoma  City  Veterans  Administration  Hospital.  In  order  to 
simulate  weightlessness,  the  subject  was  placed  In  a  large  tank  filled 
with  water  slowly  flowing  at  a  constant  temperature.  The  rest  of  the  system 
consisted  of  automatic  controls  and  continuous  tape  recorders.  The  subjects 
Were  volunteers  who  had  been  pre-selected  on  the  basis  of  capacity  for  memory, 
ability  to  communicate  freely,  and  self-observation .  Light,  sound,  vibration, 
odor,  and  taste  Inputs  were  highly  restricted.  The  chronological  report  Is 
based  on  tape  recordings  by  a  subject  in  isolation  for  4  1/2  hours.  The 
water  immersion  test  was  not  perceived  as  unpleasant.  The  subjects  feeling 
states  varied  during  post -exposure. 


Siegel,  R.  1961  TRANSIENT  CAPILLARY  RISE  IN  REDUCED  AND  ZERO-GRAVITY  FIELDS 
Ai"«»rlcan  Society  of  Mechanical  Engineers  Transactions.  Series  E  28:165-170 
June  1961 


ABSTRACT:  Experimental  information  given  on  the  transient  "capillary"  rise  of 
water  into  vertical  tubes  subjected  to  reduced  and  zero-gravity  fields.  The 
response  in  a  low-gravity  environment  is  of  Interest  in  studying  the  behavior 
of  liquid  systems  for  space  vehicles. 
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Sloons,  D.  G.  1955  REVIEV  OF  BIOLOGICAL  EFFECTS  OF  SUBGRAVITY  AND  WEIGHTLESS 
NESS.  Jet  Propulsion  25(5):209-211 ,  May  1955 


ABSTRACT:  Disorientation  and  discoordination  resulting  from  exposure  to  subgravity 
and  weightlessness  depend  upon  the  response  of  the  sensory  modalities  of  equili* 
briuo,  vision,  and  kinesthesia.  These  modalities  are  influenced  by  altered 
stimulus -sensation  responses,  illusions,  and  sensory  inconsistencies.  Experimen¬ 
tal  evidence  of  disorientation  and  discoordination  due  to  exposure  to  subgravity 
and  weightlessness  is  cited  from  both  animal  and  human  experiments.  It  is 
concluded  that  the  vestibular  apparatus  plays  a  critical  role  in  the  physiological 
and  psychological  responses  to  subgravity  exposure.  The  experimental  evidence 
available  to  date  suggests  that  Incapacitating  disorientation  may  occur  under 
specific  conditions.  (AUTHOR) 
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Simons,  D.  G.  1956  REVIEW  OF  BIOLOGICAL  EFFECTS  OF  SUBGRAVITY  AND  ZERO-GRAVITY 
(American  Rocket  Society)  ARS  139-54,  Circa  1956 

ABSTRACT:  Disorientation  and  discoordination  resulting  from  exposure  to  subgravity 
and  zero-gravity  depend  upon  the  response  of  the  sensory  modalities  of  equilibrium, 
vision,  and  kinesthesis.  These  modalities  are  influenced  by  altered  stimulus- 
sensation  responses,  illusions,  and  sensory  inconsistencies.  Experimental  evidence 
of  disorientation  and  discoordination  due  to  exposure  to  subgravity  and  zero-gravity 
is  cited  from  both  animal  and  human  experiments.  It  Is  concluded  that  the  vestibu¬ 
lar  apparatus  plays  a  critical  role  in  the  physiological  and  psychological 
responses  to  sub-gravity  exposure.  The  experimental  evidence  available  to  date 
suggests  that  incapacitating  disorientation  may  occur  under  specific  conditions. 
(AUTHORS 


607 

Simons,  D.  G.  1957  APPLICATIONS  OF  SATELORB  (SATELLITE  SIMULATING  OBSERVATION 
AND  RESEARCH  BALIXXJN).  (Presented  under  the  auspices  of  The  AmericafJ^”« 
Society  at  the  Cih  International  Astronautical  Congress,  Barcelona,  Spain. 
6-12  October  1957) 


Simons,  D.G.  1958  AREAS  OP  CURRENT  SPACE  MEDICAL  RESEARCH  . 

In  Alperln,  M.  ,  M.  Stem,  &  H.  Wooster,  eds.  Vistas  in  Astronautics: 

Proceedings  of  the  First  Annual  AFOSR  Astronautics  Symposium 

(New  York:  Pergamon  Press,  1958)  pp.  299-303,  Part  6,  Human  Factors 


ABSTRACT;  Effects  of  heavy-ray  particles,  the  design  of  sealed  cabins,  the 
effects  of  weightlessness,  and  the  problems  of  reentry  into  the  atmosphere 
briefly  discussed. 
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Sioons,  D.  G.  1961  SUBGRAVITY  AND  WEIGHTLESSNESS.  (In  G«uer,  0.  H.  and 
G.  D.  Zuldesu,  eds..  Gravitational  Stress  in  Aerospace  Medicine)  (Boaton: 
Llttla,  Brotm,  and  Co.,  1961).  Pp.  189-201 


Sinons.  J.  C.  1959  PRELIMINARY  FLIGHT  TEST  REPORT  -  IN-FLIGHT  STUDY  OF 
MAGNETIC  SHOES  FOR  ORBITAL  WORKERS.  (WADC,  Wright-Patteraon  AFB,  Ohio) 
9  Jan.  1959 
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Simons,  J.C.  1959  PRELIMINARY  FLIGHT  TEST  REPORT,  PROJECT  SKYHOOK.  INFLIGHT 
STUDY  OF  STABILIZATION  UNIT  FOR  ORBITAL  WORKERS 
(Wright  Air  Development  Center,  Aerospace  Medical  Lab.,  Wrlgh^^atterson  AFB, 
Ohio)  June  29,  1959 
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Simons,  J.C.  1959  WALKING  UNDER  ZERO-GRAVITY  CONDITIONS 
(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio) 

WADC  TN  59-327,  Oct.  1959;  ASTIA  AD-232  469 

ABSTRACT:  This  is  the  first  report  on  experiments  with  permanent  magnetic  san¬ 
dals  which  enable  a  man  to  walk  with  an  approximately  normal  gait  under  weight¬ 
less  conditions.  All  four  subjects  reported  an  immediate  spatial  orientation 
of  "down  '  being  where  their  feet  wre,  as  soon  as  their  body  rotation  stopped. 

A  basic  index  was  formulated  to  define  magnetic  requirements  in  terms  of  the 
inductive  forces  required  to  hold  a  subject  stationary.  A  vector  analysis  of 
the  1  g  walking  gait  is  made . 
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Simons,  J.C.  &  M.S.  Gardner  1960  SELF -MANEUVERING  FOR  THE  ORBITAL  WORKER. 
(Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio)  WADD  Tech. 
Report.  60-748.  Dec.  1960.  ASTIA  AD  252  125, 


SUMMARY  (a):  Various  self -propulsion  and  stabilization  systems  have  been  flight 
tested  under  weightless  conditions.  The  capability  of  these  systems  is  reviewed 
After  analyzing  the  basic  motion  and  orientation  problems  of  the  orbital  worker, 
requirements  for  an  optimum  propulsion  and  stabilization  system  are  discussed. 
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Sloons,  J.  C.,  &  M.  S.  Gardner  1961  FREE  FLOATING  SENSATIONS  AND  PERFORMANCE 
In  1961  Proceedings  of  the  Inatltute  of  Environmental  Sciences  National 
Meeting,  April  5.  6,  7,  1961,  Washington,  D.  C.  (Mt .  Prospect,  Ill.: 
Institute  of  Environmental  Sciences,  P.  0.  Box  191)  pp.  371>378 

CONCLUSIONS:  A  general  design  criterion  is  proposed  from  the  many  conclusions 
found  in  the  table:  i.e.  The  orientation  of  the  designer  should  be  pointed  toward 
the  use  of  the  gravity-free  environment  as  a  focus.  Earth  oriented,  behavl'jr 
should  not  be  forced  into  the  g*free  state. 

The  first  consideration  for  developing  hardware  and  optimizing  performance  should 
be  the  appreciation,  acknowledgment  and  USE  of  weightless  behavior.  Restrictions 
and  control  of  motion  will  be  required;  however,  the  potentiality  of  a  g-free  man 
as  the  most  intimate  man-vehicle  ever  conceived  should  guide  all  of  our  applica¬ 
tions.  Hie  freefloater  is  indeed  both  man  and  machine,  vehicle  and  driver  in  one. 
(AUTHOR) 
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Simons.  J.C.  &  W.Katna  1962  A  REVIEW  OF  THE  EFFECTS  OF  WEIGHTLESSNESS  ON 

SELECTED  HUMAN  MOTIONS  AND  SENSATIONS. 

(6S70th  Aerospace  Medical  Research  Laboratories,  Aerospace  Medical  Div., 

(AFSC)  Wright -Patterson  AFB,  Ohio)  April  1962.  ASTIA  AD  282  116 

ABSTRACT:  The  motions  of  the  weightless  free-floating  worker  are  discussed 

in  terms  of  an  operator  performing  maintenance  and  supply  functions  between, 
upon,  and  within  space  vehicles.  A  postural  coordinate  system  is  used  as  a 
basic  reference  and  current  USAF  studies  concerned  with  rotating  and  trans¬ 
lating  the  system  ate  reviewed.  Study  techniques  include  physical  analyses 
of  the  motions,  inflight  validation  of  the  analyses  and  mathematical  projec¬ 
tions  of  probable  orbital  motions.  Sensations  to  these  motions  and  the 
ability  to  handle  inertial  objects  is  also  discussed. 

The  motion  freedom  of  the  unencumbered  surface-free  worker  revealed  many 
restraint  requirements  and  such  designs  as  lifelines,  adhesive  foot-gear  and 
self-maneuvering  units  are  introduced  to  limit  and  control  his  motions.  These 
designs  are  being  used  to  determine  human  factor  criteria  for  space  hardware 
and  to  suggest  crew  selection  and  training  procedures. 

The  effects  of  transient  weightlessness  on  sensory,  psychoraotor,  and 
motor  functions  have  revealed  minor  effects;  however,  the  perception  of 
the  postural  vertical  and  the  response  of  the  circulatory  system  to  the 
return  of  positive  gravity  are  considered  as  pertinent  problems. 
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Simons,  J.  C.  and  M.  S.  Gardner  1963 - WEIGHTLESS  MAN:  A  SURVEY  OF 

SENSATIONS  AND  PERFORMANCE  WHILE  FREE-FLOATING  (FINAL  REPORT  OCT  1960- 
FEB.  1961). 

(Aerospace  Medical  Div.  Aerospace  Medical  Reserach  Labs.  (6570th). 
Wrlght-Patterson  AFB,  Ohio) 

AMRL-TDR-62-114  March  1963 


ABSTRACT:  The  effect  of  surface-free  behavior  on  work  performance  in  space 


2,390  - 


has  been  investigated  to  determine  vhat  techniques  should  be  developed  to 
aid  the  orbital  vdrkers.  While  they  performed  gross  motor  activities  under 
weightless  conditions,  subjects  reported  their  sensory  and  performance 
experiences  during  Keplerian  parabolas  in  a  C-131B  aircraft,  in  both  lighted 
and  dark  cabin  conditions.  Their  experiences  were  categorized  into  sensation 
influences  upon  orientation  and  body-motion  influences  upon  body  attitude 
and  position  control.  Unique  examples  of  short-term  weightless  behaviors 
were  found,  and  their  causes  are  briefly  discussed.  Potential  applications 
of  these  weightless  responses  to  hardward  development  and  to  crew  training 
and  selection  are  discussed,  and  significant  areas  for  future  research  are 
proposed.  (Author) 
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Simons,  J.O.,  Jr.  April  1960  EFFECTS  OF  EXTREME  ALTITUDES,  AND  THE 
NEED  FOR  SDOJIATIOM 

1960  Proceedings  of  the  Institute  of  Environmental  Sciences.  5-10 
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Sinnamon,  E.G.  &  W.S.  Wray  1962  BIBLIOGRAPHY  OF  AVIATION  MEDICAL  ACCELERATION 
LABORATORY  PUBLICATIONS,  1950-1960 

^J.S.  Naval  Air  Development  Center,  Johnsville.  Pa.)  NADC-MA-6211,  Sept  27,  1962 

ABSTRACT:  A  bibliography  with  abstracts  and  indices  is  presented  which  covers 
all  of  the  published  work  of  the  Aviation  Med;. cal  Acceleration  Laboratory  during 
its  first  decade,  1950-1960.  The  primary  fac:.lity  at  this  laboratory  is  the 
50-foot  radius  human  centrifuge  with  its  gimb.il -mounted  gondola.  This  device 
is  capable  of  producing  acceleration  levels  uji  to  AO  G  and  with  computer  control 
can  realistically  simulate  flight  profiles  of  air  and  space  vehicles.  The  subject 
matter  covered  by  the  publications  Includes  aviation  and  space  medicine,  the 
effects  of  acceleration  on  the  animal  and  huimn  organism,  human  performance 
under  acceleration  stress,  dynamic  stinulatlor  of  aircraft  and  space  vehicles, 
biochemistry,  physiology,  psychology,  and  engijneer ing ,  Included  are  formal 
reports,  progress  reports  and  articles  which  sippeared  in  the  open  literature. 

The  material  is  coded  and  grouped  under  subjeejt  headings  and  indexed  by  author, 
title  and  report  number  or  journal  citation.  jASTIA  numbers  are  given  for  all 
reports  available  under  that  system. 
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Sisakyan,  N.  1961  MANNED  SPACE  FLIGHT  PROBLE^IS  DESCRIBED 
FBIS,  USSR  &  East  Europe,  Nr.  145,  July  28,  I96l 


of 


ABSTRACT:  Successful  completion  of  a  series 
made  it  possible  to  start  preparing  for  man's 
research  have  shown  that  the  limits  of  enduran<l 


experiments  with  satellite  ships 
flight  into  space.  Results  of 
e  could  be  considerably  expanded. 
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Slsakyan,  N.  1961  .MAN  AND  SPACE 
Pravda  85(15575):  6,  26  March  1961 

(Aerospace  Technical  Intelligence  Center,  Wright-Patterson  APB,  Ohio) 

Trans.  No.  MCL-1149,  27  July  1961  ASTIA  AD  261  823 

ABSTRACT:  Soviet  science  and  technology  never  ceases  to  amaze  mankind  with  its 
ever  increasing  achievements  in  the  study  of  space.  On  March  25  the  fifth 
sputnik,  weighing  an  impressive  4696  kilograms  and  carrying  a  four-legged 
cosmonaut  --  the  dog  Zvezdochka  --  and  other  biological  specimens,  was  launched 
from  the  Soviet  Union  and  returned  again,  on  the  same  day,  to  a  pre-selected 
Janding  site,  by  a  convnand  from  the  ground.  The  attention  of  the  entire  world 
is  attracted  to  the  flights  of  Soviet  space  ships,  the  outstanding  results  of 
our  scientists  when  investigating  outer  space.  This  Soviet  and  world  interest 
is  due  mainly  to  the  fact  that  each  such  flight  enriches  dcience  with  new 
important  facts  on  the  rules  that  govern  the  influence  of  space  conditions  on 
living  organisms,  gives  valuable  information  on::the  operation  of  the  multitude 
of  complex  research  instruments,  automatic  devices  and  the  equipment  of  the 
spaceship.  We  are  acquiring  ever  newer  Information  on  the  unknown  depths  of 
space.  Finally,  ve  are  getting  a  clear  concept  of  the  increasing  power  of  our 
rocket  systems,  capable  of  sending  increasingly  heavier  ships  into  space  with 
un£«JJLlPg  .aocuracv 
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Sisakian,  N.M. ,  O.G.  Gazenko  &  A.M,  Genin  1961  NEKOTORYE  PROBLEMY  KOSMICHESKOI 
BIOLOGII  (SOME  PROBLEMS  OF  SPACE  BIOLOGY) 

Zhurnal  obshchei  biologii  (Moskva)  22(5):  325-332i  Sept. -Oct.  1961 

English  Translation;  (Office  of  Technical  Services,  U.S,  Dept.  Commerce) 

U.S.  Joint  Pub.  Research  Serv.,  Washington,  No.  12097  (CS0:6503-N)  Jan.  23, 
1962 

ABSTRACT:  The  field  of  space  biology  is  reviewed  in  regard  to  three  basic  pro¬ 
blems:  (1)  the  effects  of  extreme  conditions  6f  space  on  terrestrial  organisms, 

(2)  the  biological  bases  for  support  of  space  flights  and  life  on.  other  planets, 
and  (3)  extraterrestrial  forms  and  conditions  of  life.  Suggestions  for  partial 
or  complete  regenerative  cycles  in  space  ships  include:  regenerative  cycle  of 
water  by  physical  or  physico-chemical  methods,  oxygen  regeneration  by  electrolysis 
of  water  or  biochemical  conversions  by  means  of  anaerobic  bacteria,  and  food 
regeneration  by  chemical  synthesis  of  basic  biochemicals  with  subsequent 
biosynthesis.  The  more  feasible  method  seems  to  be  utilization  of  photosynthetic 
processes  of  unicellular  algal  suspensions.  Speculations  on  exobiology  discuss 
hypotheses  of  the  ecosphere  of  the  sun,  and  interstellar  migration  of  microor¬ 
ganisms  in  light  of  some  suggestive  findings  concerning  the  composition  of 
meteorites.  (Aerospace  Medicine  33(8):  1029-1030,  Aug.  1962) 


Sisakyan,  N.M.  &  V.I.  Yazdovskiy  1962  PHYSIOLOGICAL  RESPONSES  OF  COSMONAUTS 
DURING  SPACE  FLIGHT 

Aerospace  Information  Division,  Washington,  D.C.)  AID  Rept.  No.  62-202 
Dec.  19,  1962  ASTIA  AD  294  572 

Original  source:  Pervyye  Kosmicheskive  Poletv  Cheloveka  (First  Space 
Plights  of  Man)  Moskva,  Ozd-vo  AN  SSSR,  pp.  176-198  ^  - 


provided  one  makes  Intelligent  use  of  the  organism  Itself,  and  even  moreso  of 
the  proper  technical  means.  The  state  of  weightlessness  is  considered  one  of 
the  characteristic  factors  of  space  flight.  Expdriments  carried  out  on  animals 
which  were  returned  to  earth  proved  that  their  24-hour  period  in  a  state  of 
weightlessness  had  no  negative  effect  on  their  main  functions.  When  a  very 
careful  analysis  was  carried  out,  some  slight  changes  in  the  activity  of  the 
blood  circulation  apparatus  had  been  discovered.  (CARI^ 
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Sisakyan,  N.,  V.  Parin,  V.  Chernigovskiy  &  V.  Yazdovskly  1961  SPACE  BIOLOGY 
MEETING 

FBIS  USSR  &  East  Europe,  Nr.  192,  Oct.  4,  1961 

ABSTRACT:  This  is  a  report  on  the  general  meeting  of  the  biology  department  of 
the  U.S.S.R,  Academy  of  Sciences  and  of  the  papers  presented  at  that  meeting. 

The  authors  stress  the  fact  that  ail  of  the  studies  of  outer  space  conducted  by 
Soviet  scientists  have  been  for  peaceful  purposes  exclusively.  They  also  state 
that  the  young  science  of  space  biology  gives  rise  to  its  own  specific  methods  of 
research,  differing  basically  from  conventional  ones.  These  are  methods  of  bio¬ 
logical  radio tel erne  try  and  new  techniques  of  experimentation,  automatically 
affected  by  special  instrximents  according  to  a  predetermined  program.  The  report 
furnished  certain  data  obtained  by  Soviet  scientists  and  lists  some  of  the 
problems  to  be  solved  by  space  biology  such  as  weightlessness  and  radiation 
effects.  A  new  science,  exobiology,  examines  the  pecularities  of  extraterrestrial 
forms  of  life  on  the  planets  of  the  solar  system.  The  author  of  another  paper 
found  that  the  physiological,  biochemical,  morphological,  and  immunological 
changes  registered  in  experimental  objects  after  space  flights,  proved  to  be  of 
reversible  nature.  They  did  not  show  specific  effects  of  cosmic  radiation, 
weightlessness,  and  g-forces.  The  best  explanation  is  that  these  changes  were 
the  organisms'  generalized  reaction  to  a  complex  irritant.  (CARI) 
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Sisakyan,  N.M.  1961  BIOLOGIIA  I  KOSMICHESKIE  POLETY  (BIOLOGY  AND  SPACE  FLIGHT) 
Priroda  (1):  7-16,  1961 

See  also;  "Soviet  Literature  on  Life  Support  Systems",  Air  Information 
Division,  Wright-Patterson  AFB,  Ohio..  AID  Report  61-59  April  28,  1961 
ASTIA  AD  256  235 


ABSTRACT:  Soviet  experiments  with  animal -bearing  rockets  show  that  at  heights 
of  78-85  km  and  speeds  of  2,000  km/hr  or  at  39-46  and  4,100  km/hr  catapulting 
is  the  reliable  emergency  escape  method  and  causes  no  great  functional  distur¬ 
bances  in  the  animal.  It  has  also  been  found  that  3-10  minutes  of  weightlessness 
— causes  no  great  functional  lesions  to  the  animals  cardiovascular  or  respiratory 
system.  Experiments  indicate  that  the  body  can  more  easily  withstand  the 
transition  from  acceleration  to  weightlessness  than  the  reverse.  No  changes, 
genetic  or  otherwise,  have  so  far  been  noted  in  the  bacteria  and  phages  contained 
in  the  second  Soviet  space  ship.  (CARI) 


SlMkyan,  N.M.  &  V.l.  Yazdovskiy  1962  METHODS  AND  TECHNIQUES  OF  BIOMEDICAL 
CONTROL  IN  SPACE  FLIGHT 

^•Tospace  Information  Division,  Washington,  D.C.)  AID  Report  No.  62>201, 

Dec.  19,  1962.  ASTIA  AD  294  573 

Original  Source:  Pervyye  Kosmicheskiye  Pclety  Cheloveka  (First  Space 
Flights  of  Man)  Moskva,  Izd-vo  AN  SSSR,  pp.  167-174 

ABSTRACT:  Physiological  measurements  performed  on  Vostoks  I  and  II  included 
electrocardiography  (with  two  sets  of  leads),  pneumography,  and  registration 
of  pulse  rate.  In  addition,  kinetocardiography  was  performed  on  Vostok  II. 

The  pulse  rate  was  monitored  continuously  by  means  of  a  cardiophone  which 
transformed  the  R  peaks  of  electrocardiographs  into  rectilinear  pulses  of  0.1 
to  0.2  sec  duration.  These  were  modulated  by  an  auditory  frequency  of  3  kc 
and  were  transmitted  continuously  by  a  signal  transmitter  on  a  frequency  of 
19.95  me.  Other  measurements  were  transmitted  periodically.  During  reentry 
all  physiological  parameters  were  registered  by  means  of  a  self-contained  onboard 
system.  After  ejection  of  the  cosmonaut,  registration  was  carried  on  by  means 
of  a  self-contained  device  located  on  his  person.  Transmitted  data  on  pulse 
frequency  was  recorded  on  undulating  and  on  magnetic  tapes.  (Author) 


1962  RESULTS  OF  POSTFLIGHT  MEDICAL  EXAMINATIONS 

Or  G*S*  TITOV 

(^eros^ce  Information  Division,  Washington,  D.C.)  AID  No.  62-204 

Dec.  19,  1962  ASTIA  AD  294  571 

Original  Source:  Pervyye  Kosmicheskiye  Polety  Cheloveka  (First  Space 
Flights  of  Man)  Moskva,  Izd-vo  AN  SSSR  pp.  125-153 


Sisakyan,  N.M. ,  V.V.  Parin  et  al.  1962  PROBLEMS  OF  SPACE  BIOLOGY  AND 
PHYSIOLOGY 

yoint  Publications  Research  Service,  New  York)  JPRS-16083  Nov  7  1962 

ASTU  AD  299  909  ,  nw.  lyoz 
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Sisakyan,  N.M.  1963  PROBLEMS  OF  SPACE  BIOLOGY  (PROBLEMY  KOSMICHESKOY  BIOLOGII) 
(foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright-Patterson  AFB,  Oh  id 
Trans.  No.  FTD-Mr-62-78  ASTIA  AD  299  677 
Original  Source:  Izadtel *3tvo  Akademii  Nauk  SSSR  pp.  1-462 

ABSTRACT;  Experimental  and  theoretical  works  carried  out  cTiiefly^r^^ 
last  years,  are  presented.  The  first  part  includes  theoretical  and  survey 
articles,  encompassing  the  main  problems  of  cosmic  biology  and  giving  general 
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presencacion  concerning  resulca  and  perspective  of  researches.  The  second 
part  la  devoted  to  an  account  of  the  results  of  expet^lmental  researches  con¬ 
ducted  under  the  conditions  of  real  space  flights  on  ships-satellites  in 
1960-1961.  The  third  part  summarizes  the  results  of  the  biological  experiment 
on  the  second  artificial  satellite  of  the  Earth  with  the  dog  Layka  --  the 
experiment  which  searches  in  the  cosmos.  In  the  fourth  part  are  entered 
experimental  laboratory  and  methodic  works.  (Author) 
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Slager,  U.T.  1962  SPACE  MEDICINE 
^nglewood  Cliffs,  M.J.:  Prentice-Hall,  Inc.,  1962) 
Library  of  Congress  Catalog  Card  No.  62-12491 


ABSTRACT:  Contents  Include  papers  on  the  following  subjects:  "The  Concept  of 
Space  Flight";  "Development  of  the  Space  Vehicle";  "The  Concept  of  Space  Medicine 
"Pressure  and  Oxygen  in  the  Upper  Atmosphere  and  Space";  "Meteoritic  Material 
in  the  Upper  Atmosphere  and  Space";  "Experimental  Space  Simulation";  "The 
Biological  Effects  of  Low  Pressure";  "The  Temperature  During  Flight  in  the 
Atmosphere";  "The  Temperature  During  Orbital  Flight";  "Experimental  Space  Simula¬ 
tion";  "The  Biological  Effects  of  Temperature  Variations";  "Radiation  in  Space"; 
"Experimental  Space  Simulation";  "Interaction  of  Electromagnetic  Radiations 
With  Matter";  "The  Biological  Effects  of  Non-Ionizing  Radiation";  "Ionizing 
Radiations  in  Space";  "Experimental  Space  Simulation";  "Mode  of  Action  of 
Ionizing  Radiations";  "The  Biological  Effects  of  Ionizing  Radiation";  "Dynamics 
of  Space  Flight";  "Experimental  Simulation  of  Space  Flight  Acceleration"; 

'*rhe  Biological  Effects  of  Acceleration";  “The  Dynamics  of  Weightlessness"; 

"The  Experimental  Simulation  of  Weightlessness"; "The  Biological  Effects  of 
Weightlessness";  "Noise  and  Vibration  in  Space  Flight";  "Experimental  Space 
Simulation":  "The  Biological  Effects *of  Sound  and  Vibration";  "Metabolic 
Requirements  in  Space";  "Experimental  Space  Simulation";  "The  Biological  Effects 
of  Life  Support  Systems  Imbalance";  'Xife-Support  Systems";  "Ionizing  Radiation"- 
Particulate  Matter";  "Tokic  Chemical  Compounds";  "Psychological  Stress  in  Space" 
'Experimental  Space  Simulation";  "Psychological  Effects  of  Space  Flight"-  "The 
Space  Environment";  and  "Biology  of  Far  Space".  ’ 
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Slater,  A.  E.  1950  THE  BALANCING  MECHANISM  OF  THE  INNER  EAR 
J.  Brit.  Interpl.  Soc .  9:18-23 
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Slater,  A.  E.  1952  s¥nS^Y  PERCEPTION  OF  THE  WEIOITLESS  CONDITION 
Ann.  Report  Brit-  Intcrplanet.  Soc.  : 342-348 
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Slater,  A.  E.  1952  SENSORY  PERCEPTIONS  OP  THE  WEIGHTLESS  CONDITION 

In  KOlle,  H.  H.,  ed.,  Probleme  aus  der  astronauttschen  Grundlagenforschung 
(Vortrage  gehalten  anlasslich  des  III  Internationalen  Astronautlschen 
Kongresses  in  Stuttgart,  vom  1  bis  6  September  1952)  (Stuttgart: 

Gesellschaft  fur  Weltraumforschung,  1952)  pp.  219-225 
See  also  Brit.  Interpl.  Soc..  1952,  pp.  342-348 
See  also  In  Carter,  L.  J.,  ed.,  Realities  of  Space  Travel 
(London:  Putnam,  1957)  pp.  266-274 

ABSTRACT:  Human  organisms  can  function  without  the  three  following  sensations 

of  gravity:  (1)  tension  In  the  muscles  used  for  balancing  (2)  sensation  of 
pressure  against  any  support,  and  (3)  weight  and  pressure  of  Internal  organs. 

The  fourth  sensation  of  gravity  Is  mediated  by  the  otolith  organs,  which  provides 
Information  of  directions,  changes  In  direction,  of  gravitational  pull  or  any 
other  linear  acceleration.  During  weightlessness,  it  is  possible  that  the 
message  to  the  brain  from  the  otoliths  may  result  in  contradictory  messages. 

Many  experiments  had  caused  many  investigators  to  believe  that  the  real  function 
of  the  otoliths  is  not  the  transmission  of  information  but  (a)  the  resulation 
of  muscles  for  taaintenance  of  equilibrium,  and  (b)  the  regulation  of  eye  mt'Vements 
during  changes  in  position  of  the  head  to  facilitate  continuous  fixation  of 
03< 


633  ,  , 

Slater,  A.E.  1957  THE  PROBLEM  OF  WEIGHTLESSNESS 
Spaceflight  1(3): 109-113,  April  1957. 

ABSTRACT:  Weightlessness  is  discussed  as  it  relates  to:  (1)  vision;  (2)  bodily 
sensations,  including  pressure  on  the  skin  where  it  takes  the  weight,  tension 
of  the  muscles  used  in  balancing,  and  pressure  of  internal  tissues  on  each  other 
due  to  weight;  and  (3)  the  balancing  organs  of  the  inner  ear.  Various  experiments 
testing  both  animals  and  humans  are  described  using  both  the  upward  and  downward 
arcs  flying  the  full  parabola  to  produce  the  weightless  state.  Some  of  the  periods 
of  weightlessness  have  lasted  up  to  30  seconds.  Subjective  reports  of  sensations 
during  weightlessness  are  given  from  one  group  of  experiments.  Eight  subjects 
liked  the  sensation,  three  were  indifferent  to  it,  and  five  found  it  unpleasant 
and  suffered  from  motion  sickness.  The  answer  to  the  problem  of  weightlessness, 
so  far,  is  that  it  depends  on  %dio  is  being  made  weightless.  But  what,  will  happen 
for  longer  much  longer-periods  than  30  seconds  remains  a  problem  still 
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Slater,  A.  E.  1957  SENSORY  PERCEPTIONS  OF  THE  WEIGHTLESS  CONDITION.  In 
L.  J.  Carter,  ed..  Realities  of  Space  Travel  (New  York:  McGraw-Hill, 
1957)  pp.  266-274. 
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Slater,  E.T.O. ,  A.E.  Slater  &  H.E.  Rosa  1950  SYMPOSIUM  OF  MEDICAL  PROBLEMS 
ASSOCIATED  WITH  SPACE  FLIGHT 
Brit.  Interplanetary  Soc.  J.  9(1):  14-37  Jan.  1950 


ABSTRACT:  Three  papers  are  presented:  '*Psychological  Problems  of  Space-Flight” 
by  E.T.O.  Slater;  "Balancing  Mechanisms  of  InnervEar”  by  A.E.  Slater;  ,and 
"Lunar  Spacesuit"  by  H.E.  Ross 


b3f. 

J.  V.,  ed.  1962  BIOLOGICAL  SYSTEMS  INTERPLANETARY  ENVIRONMENT 
(Space  Sciences  Lab.,  University  of  California,  Berkeley,  Calif.) 

TR  NASA  Grant  NsG-9460,  Semiannual  status  rept.,  series  3,  issue  3,  NASA  N62- 
12476,  Feb.  1962. 

ABSTRACT:  In  studies  of  weightlessness,  theoretical  analysis  of  particle  flow 

during  convection  and  diffusion  indicates  that  flow  rate  in  a  difusion  cell  is 
proportional  to  the  component  of  gravity  in  the  direction  of  the  linear  part  of 
the  cell. 

The  influence  of  relative  humidity  and  other  environmental  factors  on  embryonic 
development  in  Tribolium  has  been  under  investigation.  Desiccation  or  high  rela 
tive  humidity  (78  percent)  had  little  influence  on  wing  development  at  30  degred'a 
C  (optimum  temperature  for  minimal  wing  damage),  although  the  total  number  of 
pupal  deaths  and  molting  failures  rose  considerably.  Tempertures  lower  than 
25  degrees  C  drastically  affected  development  in  the  absence  of  atmospheric 
water.  Pupae  held  in  a  head-down  position  are  little  affected  as  far  as  wing 
development,  but  the  total  number  of  molting  failures  Increases  sharply.  This 
was  not  evident  at  30  degrees  but  at  38  degrees  was  quite  obvious.  Over  three 
times  as  many  abnormalities  occurred  when  the  organisms  were  held  in  any 
position  as  compared  with  the  controls.  Pupal  deaths  rose  sharply  after  16 

mrv 

,  hours  exposure  to  pure  CO2,  although  wing  differentiation  remained  relatively  , 
unaffected.  Phenotypes  of  known  mutants  were  induced  in  Tribolium  by  the  use 
of  various  agents,  including  boric  acid,  insulin,  temperature  changes,  radiation, 
shaking,  ether,  and  dietary  changes.  Post-irradiation  Incubation  at  30  degrees  C 
results  in  minimal  abnormalities 
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Slayton,  D.K.  &  A.B.  Shepard  1961  ASTRONAUTS  DISCUSS  MERCURY  TRAINING 
Aviation  Week  &  Space  Technol..  74(25) : 67 ,  7! ,  73-75,  77,  79 


ABSTRACT:  This  article  written  by  two  astronauts  describes  the  training 
program  for  Project  Mercury.  Various  methods  were  used  to  simulate  flight 
stresses.  A  weightless  state  was  produced  for  15-30  seconds  in  the  interior 
of  an  aircraft.  A  human  centrifuge  was  used  to  produce  high  acceleration  and 
high  altitude.  A  special  chamber  producing  temperatures  of  250®  was  used  in 
training  for  working  under  heat  loads.  Survival  training  on  water  included 
exercises  in  distilling  water  and  learning  methods  of  sun  protection.  The 
overall  psychological  effect  of  the  training  period  was  to  instill  confidence 
in  the  astronauts. 
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Saith,  A.H.,  C.M.  Winget  &  C.F.  Kelly  1959  PHYSIOLOGICAL  EFFECTS  OF  ARTIFICIAL 
CHANGES  IN  HEIGHT.  Naval  Reaearch  Review,  pp.  16>24.  April  1959. 
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Smith,  G.B.,  Jr.,  S.J.  Geratheiwhl  et  al.  1962  BIOASTRONAUTICS 
Rational  Aeronautica  and  Space  Adiriniatratlon,  Uashingcon,  D.C.')  NASA-SP-18, 
NASA  N63-11508 


ABSTRACT:  Thia  publication  contalna  papera  presented  at  Session  L  of  the  N^A- 
Universlty  Conference  on  the  Science  and  Technology  of  Space  Exploration,  at 
Chicago,  Illinois  on  November  1-3,  1962.  The  following  papers  are  presented: 
"Environmental  Biology"  by  G.B.  Smith,  Jr.  (NASA.  Manned  Spacecraft  Center); 
"Physiological  and  Behavioral  Sciences"  by  S.J.  Gerathewohl  and  B.E.  Gcrnandt 
(NASA.  Ames  Research  Center);  "Bioeitg^ineering"  by  Richard  S.  Johnston  (NASA. 
Manned  Spacecraft  Center);  "Exobiology"  by  R.S.  Young  (NASA.  Ames  Research 
Center) 
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Smith,  G.B,,  1962  ENVIRONMENTAL  BIOLOGY. 

In:  Proceedings  of  the  NASA-Universlty  Conference  on  the  Sciences  and 
Technology  of  Space  Exploration.  1:395-398.  NASA  SP-18 
Washington,  D.C.:  Natibnal  Aeronautics  and  Space  Administration, 
December  1962 


ABSTRACT:  Environmental  factors  in  space  flight  and  their  effects  on  man* 
are  discussed  as  they  relate  to  promoting  and  maintaining  are  included: 

(1)  biodynamics,  involving  noise  and  vibrations,  sustained  accelerations  and 
Impacts,  and  the  effects  of  weightlessness;  (2)  radiations  from  the  sun,  the 
stars,  the  Van  Allen  belt,  and  nuclear-reactor  propulsion  or  power  systems; 

(3)  life  support,  consisting  of  >  :oviding  food,  water,  oxygen,  etc.;  and 

(4)  medical  selection  and  maintenance.  The  National  Aeronautics  and  Space 
Administration  has  used  the  skills  of  various  federal  agencies,  the  academic 
world,  and  industry,  as  well  as  its  own  centers  in  these  endeavors. 
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Smith,  R.W.,  &  J.W.  Altman  1961  SPACE  PSYCHOLOGY:  SOME  CONSIDERATION 

IN  THE  STUDY  OF  ASTRONAUTS'  BEHAVIOR. 

(American  Institute  for  Research,  Pittsburg,  Pa.  )  April  1961. 


ABSTRACT:  The  following  environmental  factors  and  their  potential  implications 
for  human  behavior  are  discussed:  altered  atmospheric  characteristics,  high 
gravitational  loads,  weightlessness,  temperature,  radiation,  noise  ^d  vibration 
isolation  and  confinement,  sexual  deprivation,  time,  and  encounters  with  alien 
factors. 
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Smith  W.G.  1958  TESTING  TOHORROW'S  SPACE  PIONEERS, 
Science  Digest  43(3) : 19*16,  March  1958. 


ABSTRACT:  A  popuUrlted  account  of  the  numerous  and 

men  now  are  undergoing  In  order  to  prepare  for  human  flight  into  *pace. 
research  in  space  medicine,  increasingly  long  periods  of  time  spent  in  aim  • 
lated  space  flight  conditions,  studies  in  the  effect  of  ^ightlessness  on 
the  h-"^  body,  and  so  forth,  is  presented  here.  Partially  solved  and  as 
yet  unsolved  problems  are  discussed. 
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Sokolov,  V.A.  1961  STAGES  ON  A  GREAT  ROAD 

Air  Information  Division,  Wright-Patterson  AFB,  Ohio  AID  Rept.  No.  61>156 
ASTIA  AD  269  794 

Original  Source:  Nauka  i  siehn*  April  1961,  Pp.  5,  8ff. 


Solllday,  R.E.  1961  EVALUATION  OF  PROJECT  MERCJRY  SIMULATOR. 

(Naval  Air  Test  Center,  Patuxent  River,  Md.)  ProJ.  TED  PXR  RAAD>3058 
FT  2123-68,  Rept.  No.  1,  21  Feb.  1961., 
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Stallings,  Jr.,  H.  D.  &  S.  J.  Gerathevohl  1957  PRODUCING  THE  WEIGHTLESS 
STATE  Flying  61:33-34,  80-82.  Nov.  1957. 

ABSTRACT:  This  is  a  report  of  weightlessness  studies  conducted  at  S.A.M. 
in  the  T-33  and  F-94C  aircraft  flying  the  "keplerian  Trajectory.” 
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Stallings,  H.  D.,  AS.  J.  Gerathevohl  1959  THE  WEIGHTLESS  MAN 
Space  Journal  2(2): 13-14,  41-45,  Dec.  1959 


ABSTRACT:  The  condition  of  zero  gravity  is  discussed  and  its  effects  on  man  are 
described. 
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Stapp,  J.P.,  1958  BIODYNAMICS  OF  MANNED  SPACE  FLIGHT 

Air  University  Quart.  Rev..  10(2):  847-852 
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Stapp,  John  P.  1962  MEDICAL  PROBLEMS  OF  SPACE  FUOIT 

(Praaented  at  Sjnapoalum  on  Space  Medicine,  Mlaa.  State  Medical  Aaa'n 
Jackson,  Miss.  8-10  May  1962) 


Statni  Lekafska  Knihova  (National  Medical  Library)  1959  THE  ANNUAL  OF 
CZECHOSLOVAK  MEDICAL  LITERATURE  1957 
Praha,  Czechoslovakia:  Statni  Zdravotnicke  Nakladatelstvi  (Prague  1, 
Czechoslovakia:  State  Health  Publiahing  House) 


Statni  Lekafska  Knihovna  (National  Medical  Library)  1961  THE  ANNUAL  OF 
CZECHOSLOVAK  MEDICAL  LITERATURE  1959 
Praha,  Czechoslovakia:  Statni  Zdravotnicke  Nakladatelstvi  (Prague  I, 
Czechoslovakia:  State  Health  Publishing  House) 
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Steinkamp ,  G.  R. 

J .  of  the  Arkii 


I960  HUMAN  FACTORS  IN  SPACE  FLIGHT. 
insas  Medical  Society  56:338-342,  Peb .  I960 


ATTRACT:  PresentJi  a  discussion  of  the  human  factors  to  be  considered  in  the 

flight,  with  reference  to  the  work  of  the  Department  of 
pace  Medicine  of  );he  USAF  School  of  Aviation  Medicine.  Topics  include  the  time 
element,  weightlessness,  and  the  psychologic  selection  and  training  of  space  crews 
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Steinkamp,  G.  R., 
Flaherty,  ed. 
Columbia  Univ 


- mm  mm  aw^wn*  AWSV 

(Unpublished  manuscripts,  1960) 


G.  T.  Hauty  1961  SIMULATED  SPACE  FLIGHTS. 
Psychophys io logical  Aspects  of  Space  Flight. 
Press,  1961)  pp.  75-75  - — 


In  B.  E. 
(Nv-w  York! 


Still,  B.  W.  1960  EQUIPPING  MAN  POR  A  FLIGHT  TO  THE  MOON 
Engineering.  (London)  189(4907) :634-635,  May  6,  1960. 


ABSTRACT:  A  review  la  presented  of  a  paper  read  before  the  British  Inter¬ 
planetary  Society  on  April  28,  1960.  A  resume  of  the  United  States  Space 
Program  was  given,  followed  by  a  discussion  of  the  environmental  requirements 
for  Interplanetary  travel  and  the  engineering  techniques  being  developed 
to  iscct  these  requirements.  (Aerospace  Medicine  31(10): 869,  Oct.  1960) 
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Stone,  Irving  1954  MARTIN  TEAM  PUSHES  ANTlGRAVITy  STUDY  Aviat.  61:42-44,  46, 
48,  18  Oct.  1954 

'^ABSTRACT:  Asiong  projecta  of  the  Advance  Design  Department  are  the  space  ship,  and 
a  satellite  vehicle. 
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Strong,  C.L.  1963  THE  AMATEUR  SCIENTIST:  HOW  TO  REPEAT  CAVENDISH’S  EXPERIMENT 
POR  DETERMINING  THE  CONSTANT  OP  GRAVITY 
Scientific  American  209(3):  267-280 


ABSTRACT:  On  21  June^  1798,  Henry  Cavendish  read  a  report  bc'fore  the  Royal 
Society  of  London  describing  an  experiment  substantiating  Newton's  estimated 
value  for  G.  This  article  shows  how  to  construct  the  equipment  to  repeat  this 
experiment,  and  provides  calculations  of  the  value  of  G  from  Newton's  equation 
(P-G>fa/d^) .  (CARD 


Strughold,  H.,  H.  Schaefer  6  H.  Strughold  1951  WIE  WIRD  SlCH  DER  MENSCHLICHE 
ORGANISMUS  VORAUSSICHTLICH  IM  SCHWEREPREIEN  RAUM  VERHALTEN?  (What  is  the 
Probable  Behavior  of  the  Human  Organism  in  Gravity  Free  Space?) 
Weltraumfahrt  2:81-88 


Strughold,  H.  1952  FROM  AVIATION  MEDICINE  TO  SPACE  MEDICINE 
J.  Avia.  Med.  23(4): 315-318,  329 

See  also  Air  University  Quarterly  Review.  Suiraner  1958 


ABSTRACT:  A  brief  outline  of  the  development  of  space  medicine  is  given.  The 
lower  layer  of  the  atmosphere  supports  propeller  (up  to  60,000  feet)  and  jet 


(up  to  80,000  feet)  flight  and  is  the  realm  of  conventional  aviation  medicine. 
Space  medicine  is  concerned  with  an  additional  dimension,  vertical,  and  its  pro¬ 
vince  is  rocket  flight  which  has  no  vertical  limit.  The  transition  from  lower 
atmosphere  to  space  conditions  is  gradual  and  various  physiological  functions  of 
the  atmosphere  cease  at  different  altitudes.  These  'space-equivalent'  altitudes 
are:  for  anoxia,  52,000  feet;  body  fluids  boil  at  65,000  feet;  heavy  primaries 
of  cosmic  radiation  penetrate  to  120,000  feet;  ultraviolet  solar  radiation,  to 
135,000  feet;  optical  appearance  of  the  sky,  400,000  feet;  and  penetration  of 
meteorites,  500,000  feet.  The  so-called  upper  atmosphere  of  physicists  is,  for 
all  physiological  purposes,  equivalent  to  free  space.  Aviation  at  present  is 
in  an  amphibious  stage,  in  a  transition  between  conventional  flight  and  space 
flight.  (Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine 
Bibliography)  (Technisch  Documentatie  en  Informatie  Centrum  voor  de  Krijgsmacht, 
den  Haag,  Netherlands)  Rept ,  No.  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 
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Strughold,  H.  1955  SPACE  EQUIVALENT  CONDITIONS  WITHIN  THE  EARTH'S  ATMOSPHERE; 
PHYSIOLOGICAL  ASPECTS.  Astronautica  Acta  1:32-40 
German:  Weltraumfahrt  6:2-5,  1955 

ABSTRACT:  Within  the  astronomically  defined  atmosphere  conditions  are  found  that 
are  physiologically  equivalent  to  those  existing  in  free  interplanetary  space. 
Those  that  occur  at  certain  topographically  fixed  levels  of  the  atmosphere  are 
termed  static  space  equivalent  conditions.  These  levels  are  identical  with  the 
''functional  borders'  between  atmosphere  and  space.  Some  of  these  space  equiva¬ 
lent  conditions  are  caused  by  the  loss  of  certain  vitally  important  atmospheric 
factors.  The  loss  of  these  factors  during  flight  results  in  anoxia,  boiling  of 
body  fluids,  and  the  impossibility  of  utilizing  the  ambient  air  for  pressuriza¬ 
tion  of  the  cabin. 

Other  static  space  equivalent  conditions  are  caused  by  the  appearance,  in  full 
force,  of  certain  extraterrestrial  factors  such  as  cosmic  rays,  meteors,  etc. 
These  space  equivalent  conditions  show  variations  in  the  vicinity  of  the  earth, 
effected  by  the  solid  body  of  the  earth  and  its  magnetic  field. 

The  state  of  zero-gravity  as  it  is  encountered  in  flight  is  defined  as  a  dynamic 
space  equivalent  condition.  This  condition  is  not  associated  with  any  height  or 
distance  from  the  earth.  Since  some  of  the  biologically  significant  space 
equivalent  conditions  are  encountered  in  present  manned  rocket  flight,  space 
flight  is  now  a  reality.  (Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke) 
(Space  Medicine  Bibliography)  (Technisch  Documentatie  en  Informatie  Centrum  voor 
de  Krijgsmacht,  den  Haag,  Netherlands)  Rept.  No.  TDCK-16903;  ASTIA  AD-227  817; 
Feb.  1959) 
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Strughold,  H.  1956  MEDICAL  PROBLEMS  INVOLVED  IN  ORBITAL  SPACE  FLIGHT. 

Jet  Propulsion  26:745-748,  756,  788,  Sept.  1956 

See  also  School  of  Aviation  Medicine,  Randolph  AFB,  Texas,  Epitome  of  Space 
Medicine.  Item  32  - 


ABSTRACT:  Discussion  of  medical  problems  Involved  in  circumplanetary  or  orbital 
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space  flight  Including:  the  state  of  weightlessness,  Its  sensonwtor  effect,  and 
Its  effect  upon  the  general  wellbeing  of  satellite-vehicle  occupants;  the  optical 
properties  of  the  environment  and  the  visual  appearance  of  light  sources; , phy¬ 
siological  day-night  cycling;  and  problems  of  human  engineering  of  the  space 
cabin  Involving  pressurization,  supply  of  oxygen,  removal  of  carbon  dioxide, 
p  otosynthetlc  gas  exchange,  and  the  event  of  sudden  decompression  of  the  cabin. 

(Over  Rulmtevaartgeneeskunke)  (Space  medicine  Bibliography) 
(Technlsch  ^cumentatle  en  Informat le  Centrum  voor  de  Krljgsmacht,  den  Haag, 

Netherlands)  Rept.  No.  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 

2nd  ABSmCT:  Clrcumplanetary  or  orbital  flight  chosen  for  discussion  of  some  of 

*  problems  Involved  in  space  operations  with  reference  to 

i  ??  t  **^8‘'*^®**“«**.  optical  properties  of  environment  and  visual  appearance 

of  light  sources,  physiological  day-night  cycling,  and  problems  involved  In  human 
engineering  of  space  cabin.  Bibliography.  vozvea  in  numan 


Strughold,  H.  1956  A  SIMPLE  CLASSIFICATION  OF  THE  PRESENT  AND  FUTURE  STAGES 
OF  MANNED  FLIGHT.  J.  Avia.  Med'.  27:328-331,  August  1956 

See  also  School  of  Aviation  Medicine,  Randolph  AFB,  Texas,  Epitome  of  Space 
Medicine,  Item  31  - - 


ABSTRACT:  The  final  achievement  of  a  space  flight  to  the  moon  or  to  Mars  will  be 
the  end  result  of  a  gradual  evolution.  The  stages  of  this  evolution  are  examined 
under  three  main  categories  In  this  article:  (1)  the  physiological  and  mechanical 
properties  of  the  environment;  (2)  the  speeds  attained  by  rockets;  (3)  and 
distances  they  travel  over  and  away  from  the  earth.  (CARI) 
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Strughold,  H.  1957  MECHANORECEPTORS ,  GRAVIRECEPTORS 
J.  Astronautics  4:61-63,  Winter  1957. 

See  also  Air  Force  School  of  Aviation  Medicine,  Randolph  AFB,  Texas 
Epitome  of  Space  Medicine ,  Item  39. 

ABSTRACT:  Mechanoreceptors  or  gravireceptors  are  sensing  devices  located 
In  the  skin,  in  the  skeletal  muscles  and  in  the  connective  tissue.  These 
devices  aid  man's  perception  of  the  position  and  movement  of  his  limbs  and 
of  the  whole  body.  This  article*  contains  a  di&cussion  of  the  anatomy  of 
these  mechanoreceptors  and  their  physiological  function  under  normal  gravi¬ 
tational  and  zero-gravity  conditions. 
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Strughold,  Hubertua.  1958  MAN-CARRYING  SATELLITE? 
Scl.  Dig.  43: Inside  back  cover,  Feb.  1958 
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Strughold,  H.  1958  INTRODUCTION  (In  M.  Alperin,  M.  Stern,  and  H.  Wooster, 
Vistas  jji  Astronautics:  Proceedings  of  the  First  Annual  AFOSR  Astronaut¬ 
ics  Symposium)  (New  York:  Pergaaon  Press,  1958)  Part  6  Human  Factors, 
Pp.  281-284. 
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Strughold,  H.  1958  STAYING  ALIVE  IN  SPACE 
Air  Force  41 (4); 84-87,  Apr.  1958 
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Strughold,  H.  &  0.  L.  Ritter  1958  THE  GRAVITATIONAL  ENVIRONMENT 
IN  SPACE.  (Paper,  Second  International  Symposium  on  the  Physics  and 
Medicine' of  the  Atmosphere  and  Space,  San  Antonio,  Texas,  November  1958) 

ABSTRACT:  The  gravitational  field  concept  is  and  always  will  be  the  gravitational 
concept  par  excellence  in  astronomy,  geophysics,  and  also  in  the  fast  developing 
field  of  astronautics. 


Strughold,  H.  1958  HUMAN  FACTORS 

In  Alpefin,  M. ,  M.  Stern,  &  H.  Wooster,  eds..  Vistas  in  Astronautics: 
Proceedings  of  the  First  Annual  AFOSR  Astronautics  Symposi’""  (New  York 
Pergamon  Press,  1958)  pp.  281-284  ■,  - 


Strughold,  H.  1959  THE  MEDICAL  ASPECTS  OF  MANNED  SPACE  FLIGHT 

(In:  H.  Seifert,  Ed.,  Space  Technology  (New  York:  John  Wiley  and 
Son,  Inc.,  1959)  Chapt.  28. 


Strughold,  H.,  &  0.  L.  Ritter  1960  THE  GRAVITATIONAL  SITUATION  IN  SPACE. 

In.  Benson,  0.  0,,  &  H.  Strughold,  eds.  Physics  and  Medicine  of  the 
Atmosphere  and  Space  (New  York:  John  Wiley  &  Sons,  Inc.,  1960)  Chapter  IX 
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Strughold,  H.  1960  LECTURES  IN  AEROSPACE  MEDICINE  SUMMATION 

In  Lectures  in  Aerospace  Medicine.  11-15  Januaj-y  1960  (School  of 
Aviation  Medicine,  USAF  Aerospace  Medical  Center,  Brooks  AFB,  Texas) 


Strughold,  H.  1960  THE  SPACE  FUGHT  SITUATION:  SENSORY  PHYSIOLOGICAL  ASPECT 
(Paper  preaented  at  the  Synpoalum  on  the  Paychnnhyslologlcal  Aspects  of 
Space  Plight,  May  1960,  SchMl  of  Aviation  Medicine,  Aerospace  Medical 
Cmter  (ATC)  Brooks  APB,  Texas) 
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Strughold,  H. 
SITUATION 
In  B.  E. 
(Nev  York, 


1961  SENSORY-PHYSIOLOGICAL  ASPECTS  OF  THE  SPACE  FLIGHT 

Flaherty,  Ed.  Psychophyslo log teal  Aspects  of  Space  Flight 
N.  Y.,  Columbia  Unlv.  Press,  1961)  Pp.  57-65). 


ABSTRACT:  A  review  of  the  physiological  function  of  the  peripheral,  extra- 
labyrinthine,  mechanical  sense  organs  (skin  pressure,  muscle  tension,  and  posturd 
sense  receptors)  under  normal  gravitational  conditions  Is  followed  by  a  dis¬ 
cussion  of  their  functions  during  conditions  of  zero  gravity.  Tests  in 
parabolic  flight  maneuvers  have  confirmed  the  assumption  that  these  predomi¬ 
nantly  proprioceptive  senses  are  not  affected  by  zero  gravity.  However, 
experimental  data  on  man's  tolerance  to  weightlessness  over  longer  periods  of 
tlsM  are  not  yet  available,  and  provision  of  artificial  gravitation  (by 
rotation  or  slight  continual  linear  acceleration)  may  become  a  necessity. 


Strughold,  H.  1961  BIOPHYSICS  OF  THE  SPACE  ENVIRONMENT.  Uctures  in 

Aerospace  Medicine.  16-20  January  1961  (School  of  Aviation  Medicine 
USAP  Aerospace  Medical  Center,  Brooks  AFB,  Texas) 
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Strughold,  H.  1962  HOW  BIOAS'  RONAUTICS  LOOKS  AT  THE  MOON 
Jour.  Mississippi  State  Med.  Assoc..  3  (9);  397-403.  Sept.  1962 

ABSTRACT:  To  create  artificially,  as  far  as  possible,  an  ecological  optimum 
for  terrestrial  Moon  visitors  is  a  challenge  to  space  medicj0e  and  bioastronautics. 
Por  example,  the  lunar  atmospheric  density  is  less  than  10  of  the  terrestrial 
atmosphere.  Exposed  to  this  environment,  the  unprotected  human  body  faces 
anoxia  at  zero  a'.titude  and  symp  urns  of  bullism.  Although  the  Earth  is  essentially 
a  dense  atmospheric  environment  with  mild  radiations,  the  lunar  environment  is 
essentially  a  radiation-vacuum  environment.  Lunar  surface  gravity  is  about 
171  that  on  Earth,  or  1/6  g,  and  will  greatly  affect  human  metabolism  circulation, 
muscle  activity,  and  blood  pressure.  A  day-night  cycle  of  27.3  days'  duration 
do'is  not  allow  time  for  regulation  of  the  selenonaut's  sleep-wakefulness  cycle, 
determined  by  the  internal  physiological  clock  inherited  from  Earth.  The 
magnetic  field  intensity  is  less  than  1/400  that  on  Earth,  and  full  solar 
illumination  (140,000  lux)  is  immediately  felt.  Consideration  is  given  also  to 
the  problem  of  vision,  photosynthetic  regeneration,  and  macro-  and  microclimates. 
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Stubbs,  R.A.  1960  SOME  ENGINEERING  CONSIDERATIONS  FOR  THE  MANNED  ORBITING 
VEHICLE.  Can.  Aeronaut.  2.  6:375-379,  Nov.  1%0. 


ABSTRACT:  Cabin  pressure,  temperature,  and  constituent  gases,  along  vith 
BMn's  tolerance  to  accelerations  during  laimch,  orbit,  and  reentry  are  dis¬ 
cussed  in  this  paper.  (CAR!) 
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Stutman,  L.  J.  and  R.  N.  Olson  1959  EFFECTS  OF  LIMITED  PERIODS  OF  ZERO 
GRAVITY  (W  THE  CARDIOVASCULAR  SYSTEM.  Circulation  20:776. 
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Stutman,  L.  J.,  &  R.  Olson  1960  EFFECTS  OF  ZERO  GRAVITY  UPON  THE  CARDIOVASCU- 
lAR  SYSTEM.  U.  S.  Armed  Forces  Medical  J.  11:1162-1168,  Oct.  1960 


ABSTRACT:  Some  preliminary  investigations  of  the  effects  of  zero  gravity  upon 
the  cardiovascular  system.  Position  in  zero  gravity  field  does  not  seem  to 
affect  the  cardiovascular  system.  Hypotheses  are  proposed  for  the  potential 
circulatory  difficulties  that  will  hamper  a  person's  return  to  earth. 


Stutman,  L.  J.  &  R.  Olson  1961  EFFECTS  OF  ZERO  GRAVITY  UPON  THE  CARDIOVASCULAR 
SYSTEM.  PRELIMINARY  OBSERVATIONS. 

Rev.  Med.  Aero  (Paris)  2:171-172,  Dec.  1961 


679  . 

Sullivan,  J.  1962  MAN  AGAINST  SPACE  -HIGH  G  AND  ZERO  G 
Science  World.  4(5):  4  April  1%2. 


Surosky,  A.E. ,  D.A.  Hill,  &  J.S.  di  Rende  1952  GRAVITY-ZERO  GRAVITY-- 

ENVIRONKENTAL  CONTINUUM.  In  1959  Proceedings  of  the  Institute  of  Environ- 

- mental  Sciences.  Annual  Technical  Meeting.  April  22-24.  1959.  La  Salic  - 

Hotel.  Chicago.  Illinois  (Institute  of  Environmental  Sciences,  Mt  Prospect, 
Ill.)  Pp.  189-192 


ABSTRACT:  Gravity,  a  universal  environment,  is  rapidly  assuming  a  critical 


role  as  an  environmental  parameter.  Its  decrease  with  Increasing  altitude  and 
its  rapid  effective  variation  from  zero  to  several  g's  leads  to  some  unusual 
design  problems.  This  paper  conjectures  on  the  nature  of  gravity  and  future 
utilization  of  its  gradient.  The  effects  of  -he  gravity-zero  gravity  con¬ 
tinuum  on  men  and  equipment  are  discussed.  Some  thoughts  ard  presented  concern¬ 
ing  the  "gravity"  environment  in  the  test  laboratory.  (Author) 


Sutton,  G.  P.  1961  FUTURE  EXTEKDED  SPACE  OPERATIONS.  Lectures  in  Aerospace 
Medicine .  16-20  January  1961.  ,  School  of  Aviation  Medicine,  Brooks 

AFB,  Texas) 
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Taylor,  A.  A.,  B.  Finkelsteln  and  R.  E.  Hayes  1960  FOOD  FOR  SPACE  TRAVEL 
AN  EXAMINATION  OF  CURRENT  CAPABILITIES  AND  FUTURE  NEEDS 
(Air  Research  and  Development  Command,  Andrews  AFB,  Washington,  D.C.) 
ARDC-TR-60-8  Jul.  1960 
ASTU  AD  241  869,  Jul.  1960 

ABSTRACT:  The  state  of  progress  and  present  capabilities  in  nutritibn,  food 
technology;  and  food  service  supporting  equipment  for  manned  space  flight  are 
described  and  evaluated  in  terms  of  future  needs. 

The  study  is  broad  in  scope.  It  describes  feeding  in  very  short  to  very  long 
space  missions.  Preflight  feeding  provisions  are  described  as  well  as 
partially  regenerative  systems  and,  finally,  the  requirements  of  a  closed 
ecology  are  considered.  A  section  is  devoted  to  peimlssable  preflights  foods 
Varied  menus  are  offered  for  flights  of  short,  medium,  and  long  duration  in 
an  ascending  order  of  variety,  constimer  acceptance,  and  support  equipment. 


683 

Thompson,  A,  B.  1959  PHYSIOLOGICAL  AND  PSYCHOLOGICAL  CONSIDERATION  FOR  MANNED 
SPACE  FLIGHT.  (Vought  Astronautics,  Chance  Vought  Aircraft  Inc.,  Dallas, 
Texas)  1  June  1959 
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Thompson,  A.  B.  August  1961  SELF  MANEUVERING  UNIT  FOR  ORBITAI.  MALNTENANCE 
WORKERS.  (Life  Sciences  Sect.,  Vought  Astronautics  Dlv. ,  Chance  Vought 
Corp.,  Dallas,  Texas)  Contr.  AF  33(616)-8i97 ,  Proj .  8119,  Task  60900. 
Report  AST/ElR-13566) 

ABSTRACT:  This  report  covers  the  Life  Sciences  portion  of  a  study  for  the 
design  of  a  device  to  provide  self-propulsion  ard  stabilization  for  an 
orbital  maintenance  worker.  Specific  items  covered  include  an  analysis 
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of  typical  tasks  required  of  the  worker,  establishment  of  a  reference 
axis  system  for  the  maneuvering  unit  design,  tests  on  pressure  suit  t^sblllty 
and  areas  for  Improvement,  determination  of  moments  of  Inertia  of  a  95th 
percentile  man  for  establishment  of  stabilization  force  requirements, 
vision  problems  of  the  worker  In  space  and  how  they  affect  rendezvous  and 
rates  of  translation  and  rotation,  establishment  of , limit  rotation  and 
translation  rates,  and  control  system  and  stabilization  and  propulsion  unit 
design  considerations  and  recommendations. 

Least  data  was  available  on  vision  In  empty  space,  hence,  a  series  of 
experiments  was  conducted  to  better  define  the  problems  Involved.  These 
are  Included  In  the  appendices.  From  the  human  factors  standpoint  It 
appears  feasible  to  meet  the  requirements  of  an  orbital  worker  within  present 
technology. 


Thompson,  A.  B.  1962  PHYSIOLOGICAL  CONSIDERATION  IN  DESIQIING  FOR  ARTIFICIAL 
GRAVITY  IN  MANNED  ROTATING  SPACE  SYSTEMS.  (Paper,  33rd  Annual  Meeting  of 
the  Aerospace  Medical  Assoc.,  9-12  April  1962,  Atlantic  City,  N.  J.) 


ABSTRACT:  If  future  manned  orbital  flights  prove  long  term  weightlessness  to  be 

an  unacceptable  physiological  stress,  one  practical  method  of  achieving  simulated 
gravity  will  be  to  rotate  the  vehicle  such  that  the  resulting  centrifugal  force 
provides  an  apparent  gravity  vector.  A  few  significant  drawbacks  to  this  techni¬ 
que  will  impose  design  restrictions  on  the  vehicle  if  they  are  to  be  made  physio¬ 
logically  acceptable  to  the  crew.  These  parameters  are  discussed  and  physiologic^ 
design  limits  defined.  An  acceptable  design  enveloped  is  presented  with  limits' 
as  to  radius  of  rotation,  maximum  angular  velocity,  minimum  and  maximum  G,  and 
lladt  coreolls  accelerations  In  per  cent  of  apparent  gravity  and  rate  of  crew 
movement.  (Aerospace  Medicine  33(3): 372,  Mar.  1962) 
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Thompson,  L.  N.  1952  MAN  WITHOUT  GRAVITY;  THE  PHIS lOLOGICAL  AND  PSYCHOLOGICAL 
PROBLEMS  OF  SPACE  FLIGHT.  Flight.  London  61:298-300  ,  14  March  1052 

ABSTRACT:  The  principal  physiological  functions  of  the  human  body  such  as 

-respIration-,--circulatlon,^nd  digest ion,^-are  primarily  muscular  in  acr ton,  and, - 

therefore,  independent  of  gravitational  pull.  The  author  summarizes  other  pro¬ 
blems  that  will  arise  in  actual  space  flight,  such  as  the  need  for  atmospheric 
circulation  because  of  lack  of  convection  currents,  prevention  of  blackouts  during 
high  take-off  accelerations,  protection  from  radiation,  the  possibility  of  infec- 
tlo”.  by  alien  viruses  and  germs  encountered  on  other  planets,  and  the  need  of 
proper  preparation  against  psychological  crises  on  extended  flights. 


/' 
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Titov,  G.  1961  TITOV  ADRESSES  SCIENTIFIC  MEETING 
(FBIS  USSR  &  East  Europe,  No.  199,  October  13,  1961) 

ABSTRACT:  Cosmonaut  German  Titov  said  he  was  confident  that  Soviet  cosmonauts 
would  be  the  first  to  fly  to  the  moon.  It  would  be  happy  to  pilot  a  spaceship 
once  more,  he  declared.  German  Titdv  was  addressing  a  meeting  of  propagandists 
of  scientific  knowledge  held  at  a  polytechnical  museum  tonight. 

'  It  is  possible  to  live  and  work  in  the  state  of  weightlessness.  This  is 
the  maid  conclusion  which,  in  Titov's  opinion, can  be  drawn  from  his  25-hour 
flight  around  the  earth  on  6  and  7  August.  The  cosmonaut  added  that  the  state 
of  weightlessness  proved  somewhat  different  from  what  the  scientists  thought 
about  it  before  the  flight. 

German  Titov  pointed  out  that  the  noise  and  vibrations  in  the  cabin  did 
not  exceed  admissible  norms.  The  vibration,  for  Instance,  did  not  at  all  hamper 
him  in  following  the  instruments.  Titov  said  that  were  he  to  fly  again  around 
the  earth  he  would  be  able  to  distinguish  one  sea  from  another  by  the  color  of 
the  water. 

The  cosmonaut  regretted  that  he  had  failed  to  take  good  photographs  of  the 
earth  from  aboard  the  ship.,  "The  boys  who  will  fly  after  me  are  sure  to  get 
better  photographs"  he  added. 

Daniel  Petrucci,  an  Italian  doctor  who  spoke  at  the  meeting,  expressed 
admiration  at  the  Soviet  achievements  in  space  exploration.  (CARI) 
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Titov,  Gherman  S.  1962  GHERMAN  TITOV  FIRST  MAN  TO  SPEND  A  DAY  IN 
SPACE.  (  New  York:  Crosscurrents  Press,  1962) 


CONTENTS:  The  Soviet  cosmonaut's  autobiography  as  told  to  Pavel  Barashev 
and  Yuri  Dokuchayev,  Novosti  Press  Agency  correspondents. 
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Titov,  G.  1962  MY  DAY  IN  SPACE 
Spaceflight  4(5):  146-150  Sept.  1962 


ABSTRACT:  This  is  an  abridged  version  of  the  speech  made  bv  the  Russian  astronaut 
German  Titov  on  May  3,  1962,  at  the  3rd  Space  Science  Symposium  in  Washington, 
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D.C.  Various  aspects  of  his  17-orbit  flight  of  August  6-7,  1961,  discussed 
\  included  launching,  entering  orbit,  actual  flight,  re-entering  the  atmosphere, 

and  landing.  The  basic  physiological  functions  conformed  well  to  flight  loads 
and  stresses.  The  flight  indicated  that  man  can  withstand  the  effect  of  weight¬ 
lessness  for  24  hours.  Some  motion  sickness  was  encountered  which  later  abated, 
but  eating,  drinking,  muscle  coordination,  and  task  performance  remained  good. 
The  flight  was  preceded  by  two  preparatory  stages,  a  training  program  consisting 
of  theoretical,  special  physical,  medico-biological,  technical,  and  flight 
factors;  and  an  Isniediate  preflight  period. 


^90 


Titov,  G.S.  1962  REPORT  OF  MAJOR  GHERMAN  S.  TITOV  AT  FIFTH  PLENARY  MEETING  OF 
COSPAR  ON  MAY  3,  1962 

(Committee  of  Space  Research  (COSPAR),  The  Hague  (Netherlands)) 


ABSTRACT:  Major  Gherman  S.  Titov’s  speech,  given  at  the  Fifth  Plenary  Meeting 
of  COSPAR,  includes  details  of  his  flight  on  August  6-7,  1961,  in  the  spacecraft 
Vostok  II.  Major  Titov  reviews  the  purpose  and  accomplishments  of  his  flight. 

He  indicates  that  reentry  into  the  earth's  atmosphere  was  accomplished  by 
swans  of  a  parachute  siechanlsm.  The  physical  sensations  he  encountered  during 
the  flights  arc  discussed. 
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Tobias,  C.  A.,  &  J.  V.  Slater  1961  CERTAIN  ASPECTS  OF  SPACE  BIOLOGY 

(Space  Sciences  Laboratory  &  Donner  Laboratory  of  Biophysics  &  Medical 
Physics,  Univ.  of  Calif.,  Berkeley,  Calif.)  USAEC  &  NASA  Series  2; 
Issue  No.  7,  Aug.  1,  1961 

CONCLUSIONS: 

1)  Space  flight  for  man  involves  a  great  many  physiological  and  psychological 
stresses.  It  is  imperative  that  we  carry  out  further  research  to  understand 
man's  homeostatic  responses  to  these  stresses  and  their  limits. 

2)  Acceleration  forces  greater  than  1  "g"  cause  profound  chronic  alterations  in 
animal  longevity,  development,  and  physiology. 

3)  The  condition  of  weightlessness  presents  a  challenge  to  the  biophysicist,  for 
it  presents  a  new  environment,  previously  untested.  It  will  probably  cause 
chronic  alterations  in: 

a)  growth,  dif fet-entiation  and  development. 

b)  longevity  and  metabolic  physiology,  with  perhaps  beneficial  effects:. - — 

4)  Underlying  physical  causes  for  the  effects  of  weightlessness  probably  involve 
alterations  in  convection  patterns.  These  appear  to  change  the  mode  of  mixing 
and  of  phase  changes  and  might  also  result  in  reduced  cell  division. 

5)  Radiation  hazards,  particularly  from  flares  and  from  heavy  primaries,  present 
a  serious  problem.  For  long  voyages  shielding  must  be  applied.  For  the  most 
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space  radiations  accelerators  are  available  or  could  be  built  to  evaluate 
biological  effects.  Two  types  of  studies  are  of  great  interest: 

a)  neurological  effects  of  radiation. 

b)  developmental  effects  in  embryonic  forms. 

6)  Knowledge  in  biology  is  gained  slowly  and  many  experiments  need  to  be  done. 

It  would  be  useful  if  each  satellite  in  the  physical  programs,  particularly 
those  that  are  to  be  recovered,  would  leave  some  space  for  a  biological  experi¬ 
ment, 

7)  Complete  knowledge  of  planetary  life  will  be  gained  only  when  man  himself  can 
go  to  the  planets,  hence  the  approaches  described  above  are  of  some 
immediate  significance. 

(AUTHOR) 
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Tobias,  C.A.  &  J.V.  Slater  1962  OUR  VIEW  OF  SPACE  BIOLOGY  WIDENS 
Astronautics  7(1):  20-22,  47-52,  Jan.  1962 


ABSTRACT:  Biological  research  in  the  space  program  is  important.  Knowledge  of 
man's  ability  to  withstand  acceleration,  deceleration,  temperature  changes, 
weightlessness,  vibration  and  radiation,  is  necessary  to  safely  put  a  man  in 
space.  Various  phenomena  both  observed  and  considered  for  future  research  are 
listed. 
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Toong,  Tau-Yi  1962  SIMILITUDE  CONSIDERATIONS  IN  SPACE  ENVIRONMENTAL  SIMULATION 
(Directorate  of  Research  Analysis,  Holloman  AFB,  N.  Mexico) 

AFOSR/DRA-62-16.  Aug.  1962  ASTIA  AD  283  353. 


ABSTRACT:  Simulation  of  space  environment  has  been  examined  on  the  basis  of 

similitude  considerations.  Examples  are  given  to  indicate  how  subgravitational 
effects  can  be  studied  in  an  earth-bound  laboratory.  Conjectures  are  also  made 
as  to  possible  effects  of  subgravity  on  human  locomotion  and  heartbeat.  It  appears 
that  much  understanding  of  the  subgravity  effects  on  man  also  can  be  achieved  by 
the  use  of  similtvtde  rules.  The  similitude  considerations  presented  in  this  note 
can  also  be  applied  tc  the  simulation  of  other  more  exotic  space  environmental 
conditions.  (Author) 
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TruseU,  R.A.  and  R.C.  Clodfelter  1960  ZERO  G  SPACE  BOILERS. 

Society  of  Automotive  Engineers  Journal.  68:56-57,  September  1960 


ABSTRACT:  Visual  observations  during  zero-g  flight  tests  show  that  bubbles 
do  not  combine.  Film  boiling  will  probably  predominate  in  zero-g  environments 
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Unterberg,  W.,  &  J.  Congelliere  1962  ZERO  GRAVITY  PROBLEMS  IN  SPACE  POWER- 
PLANTS:  A  STATUS  SURVEY.  (Paper,  ARS  Space  Flight  Report  to  the  Nation, 
New  York,  Oct.  9-15,  1951,  revision  received  4/23/62) 

ARS  Journal  32(6) : 862-871 ,  June  1962 


ABSTRACT:  One  of  the  fatcinating  facets  of  space  flight  is  the  existence  of  a 
state  of  apparent  weightlessness  called  zero  gravity,  experienced  by  matter 
situated  within  space  vehicles  when  these  move  solely  under  the  action  of  gravi¬ 
tation,  e.g.,  in  freefall  or  in  orbit  around  Earth.  Strictly  speaking,  the  term 
"zero  gravity,"  hereafter  called  zero  g,  is  a  misnomer,  since  the  effect  is  caused 
by  the  vehicle  and  its  contents  both  experiencing  the  same  gravitational  accelera¬ 
tion,  which  varies  with  the  locale  (Earth,  moon,  etc.)  but  which  is  never  zero. 

It  is  the  acceleration  of  the  contained  matter  relative  to  the  vehicle  which  is 


The  principal  effect  of  zero  g  is  the  absence  of  body  forces.  The  vehicle  and 
its  contents  are  both  "falling"  at  the  same  rate,  so  that  there  is  no  direction 
with  respect  to  inertia,  no  "up"  or  "do%m" .  Every  body,  of  course,  retains  its 
mass  but  does  not  exert  any  weight  forces  oh  its  environment.  In  the  case  cf 
liquids  with  free  surfaces,  there  is  no  hydrostatic  force  since  no  directioral 
"head"  exists.  Therefore,  buoyancy  and  natural  convection  cannot  exist  under 
zero  g. 

This  paper  deals  with  the  effect  of  zero  g  on  the  operation  and  design  of  space 
powerplants  with  emphasis  on  the  physical  phenomena  involved.  The  principal 
aim  is  to  survey  the  present  status  of  zero-g  technology  and  hence  to  indicate 
the  zero-g  efforts  required  for  the  future.  (AUTHOR) 


U..chey,  B.  1958  ^  .  3 

Tr:n8.  frnm  Sovetskava  Aviatsiya  (USSR),  Aug.  22,  1958,  p.3 

(Office  of  Technical  Services,  Washington,  D.C.) 

I960  60-23534 
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U»«chev,  B .  1958  IN  FLIGHT  AND  CHANGE  IN  GRAVITY 

Trana.  from  Sovetskaya  Avlatstya  (USSR),  Aug.  22,  1958,  p.3 
(Office  of  Technical  Services,  Washington,  D.C.) 

1960  60-23534 
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U.S.  Adjutant  General's  Office  1958  MILITARY  ASPECTS  0?  SPACE  EXPLORATION 
Adj  utant  General's  Office.  Washington,  D.C.)  Spec.  Bibliography  No.  16; 
June  1958 


ABSTRACT:  This  bibliographic  survey  was  made  to  throw  light  on  available 
unclassified  literature  that  points  up  the  military  implications  of  space 
exploration.  The  materials  are  arranged  in  alphabetical  order  by  title  within 
major  and  subordinate  subject  groups.  The  major  groilp^  are  miscellaneous; 

United  States  space  effort;  Soviet  Russia  space  effort;^atellites,  trends  and 
developments  (electronics,  navigation,  orbits,  propulsion,  guidance  control,  and 
telemetry);  environmental  factors  and  problems  (acceleration,  survival,  weight¬ 
lessness);  exploration  of  the  moon  and  Mars;  space  ships  and  stations;  interna¬ 
tional  and  legal  aspects;  and  conferences,  conventions,  and  symposia 
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U.  S.  Air  Force  1952  THE  BEGINNINGS  OF  RESEARCH  IN  SPACE  BIOLOGY  AT  THE  AIR 
FORCE  MISSILE  DEVELOPMENT  CENTER,  HOLLOMAN  AIR  FORCE  BASE,  NEW  MEXICO, 
1946-1952  (Air  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.  Mex.) 
ASTIA  AD-208  018 


ABSTRACT:  The  first  installment  toward  fulfilling  the  need  for  examining  the 
history  of  Air  Force  participation  in  space-biology  research.  A  serious  study  of 
the  origins  of  biological  projects,  their  gradual  evolution,  and  their  scientific 
and  technical  contributions  is  of  considerable  va.ue  in  avoiding  old  mistakes  or 
duplicating  previous  effort,  and  for  suggesting  new  paths  of  endeavor  in  the  plan¬ 
ning  and  pursuit  of  the  more  complex  programs  required  in  the  immediate  future. 

The  V-2  and  Aerobee  rocket  experiments  and  balloon  flights  are  reviewed,  with 
emphasis  upon  the  biomedical  information  obtained  therefrom.  Experiments  included 
fungus  spores,  fruit  flies,  mice,  hamsters,  cats,  dogs,  and  monkeys  as  subjects. 
The  effect  at  high  speed  and  altitude  of  G  forces,  subgravity,  and  cosmic  radia¬ 
tion  were  major  factors  explored.  Experience  gained  in  rocket  and  balloon 
launching,  instriunentation  and  recovery  techniques,  and  the  growing  collection  of 
scientific  data  particularly  related  to  cosmic  radiation  and  subgravity  problems 
marked  the  practical  beginning  of  Air  Force  research  in  space  biology. 
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U.S.  Air  Force  Missile  Development  Center  195/  MAJOR  ACHIEVEMENTS  IN  SPACE 
BIOLOGY  AT  THE  AIR  FORCE  MISSILE  DEVELOPMENT  CENTER,  1953-1957 
(Mr  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.  Mex,}  ASTIA  AD  208  016 


ABSTRACT:  This  historiographical  effort  was  prepared  as  part  of  a  larger  history 
of  aeromedical  research  at  Hollomaii  AFB.  Important  technological  advances, 
discussed  in  the  initial  portion  of  this  study,  contributed  to  outstanding 
accomplishments  in  two  broad  fields  of  space  biology  research  -  cosmic  radiation 
and  controlled  artificial  environments.  Scientific  and  engineering  progress 
in  these  latter  fields  is  the  main  theme  of  this  publication,  which  culminates 
with  a  review  of  the  record-making  Manhigh  II  flight. 
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US.  Air  Force  1958  HISTORY  OF  RESEARCH  IN  SUBGRAVITY  AND  ZERO-G  AT  THE 
AIR  FORCE  MISSILE  DEVELOPMENT  CENTER,  1948-1958. 

(Holloman  AFB,  N.  Mexico)  ASTIA  AD  208  01 7 

ABSTRACT:  Weightlessness,  the  weird  condition  of  subgravity  which  man  has  never 
before  experienced  and  survived--er.cept  for  the  initial  split-second  of  short- 
distance  free  fall--  has  recently  become  a  major  field  of  serious  scientific 
research.  Man  now  approaches  this  condition  as  his  fast-climbing  fighter  flattens 
out  to  intercept  at  enemy  bomber,  and  he  may  soon  experience  it  for  long  duration 
on  multimonth  interplanetary  excursions.  In  recent  years  man  has  gone  to  consider 
able  expense  and  personal  risk  to  fly  Keplerian  trajectories  in  high-performance 
aircraft  in  order  to  experience  a  force  of  less  than  normal  gravity  for  fractions 
of  a  minute. 
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U.  S.  Air  Force  1958  REPORTS  ON  SPACE  MEDICINE  -  1958 

(Air  University,  School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Feb. 1958 


CONTENTS: 

Hauty,  G.  T.,  Human  Performance  in  the  Space  Travel  Environment, 

Ward,,  J.  E.,  S.  J.  Gerathewohl,  &  G.  R.  Steinkamp,  Supersonic  and  Hypersonic 
Human  Fligtit, 

Steinkamp,  G.  R.,  Human  Engineering  of  the  Sealed  Space  Cabin, 

Hauty,  G.  T.,  &  R.  B.  Payne,  Fatigue,  Confinement,  and  Proficiency  Decrement 

Hawkins,  W.  R.,  The  Feasibility  of  Recycling  Human  Urine  for  Utilization 
in  a  Closed  Ecological  System, 

Hawkins,  W.  R. ,  &  G.  T.  Hauty,  Space  Cabin  Requirements  as  seen  by  Subjects 
in  the  Space  Cabin  SimuIatorT 

Gerathewohl,  S.  J.,  Weightlessness  -  The  Problem  and  the  Air  Force  Research 
Program. 
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USAF  School  of  Aviation  Medicine  1958  EPITOME  OF  SPACE  MEDICINE 

(USAF,  School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  ASTIA  AD-159  052 

CONTEMTS: 

On  the  physical  process  of  explosive  decompression,  by  Fritz  Haber 

Possible  methods  of  producing  the  gravity-free  state  for  medical  research, 
by  Fritz  Haber  and  Heinz  Haber 

Life  on  Mars  in  view  of  physiological  principals,  by  H.  Strughold 

Study  on  subgravity  states,  by  Fritz  Haber 

The  Physiological  day-night  cycle  in  global  flights,  by  H*  Strughold 

Physics  and  engineering  of  rapid  decompression:  A  general  theory  of  rapid 
decompression,  by  Fritz  Haber,  and  H.  C.  Clamann 

Escape  and  Survival  at  high  altitude,  by  Fritz  Haber 

Comparative  ecological  study  of  the  chemistry  of  the  planetary  atmospheres, 
by  H.  Strughold 

Medical  problems  of  space  flight,  by  H.  Strughold,  E.  J.  Kendricks,  H.  Haber 
and  S.  J.  Gerathexrahl 

Producing  the  weightless  state  in  Jet  aircraft,  by  S.  J.  Gerathewohl,  Oskar  ' 
Ritter,  and  H.  D.  Stallings 
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U.  S.  Air  Force  1960  PROCEEDINGS  OF  WADC  SPACE  TECHNOLOGY  LECTURE  SERIES, 

VOLUME  1  TECHNICAL  AREAS.  (Wright  Air  Development  Ctr.,  Wright-Patterson 
AFB,  Ohio)  WADC  TR  59-732;  ASTIA  AD-235  424 


ABSTRACT:  This  report  is  a  consol id 
WADC  laboratories  at  its  Space  Techp 
11  Dec.  1958.  The  papers  were  prep 
therefore  are  directed  toward  an  au 
and  engineering.  The  presentations 
of-the-art  information  in  at  least 
directly  related  to  space  technology 
follows:  Propulsion;  Flight  Mechani 
Coonunications ;  Secondary  Power;  Sup 
Vehicle  Defense,  technical  areas: 
Work  for  Space  Flight;  Environment 
magnetics;  Space  Medicine;  and  Matei: 


ation  of  the  papers  presented  by  members  of  the 
ology  Lecture  Series  between  7  Oct.  1958  and 
^red  for  the  purpose  of  cross-education  and 
dience  representing  many  disciplines  of  science 
contained  basic  technical  as  well  as  state- 
sixteen  unique  technical  areas  and  subsystems 
The  topics  covered  in  this  report  are  as 
cs  and  Structures;  Flight  Control;  Guidance; 
porting  Subsystems;  Reconnaissance;  and 
international  Geophysical  Year  -  The  Ground 
of  Space;  Mechanics  of  Space  Flight;  Electro- 
ials 
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Air  Information  Division  1960 
OF  PUBLISHED-LITERATURE.  (Sc id 
Division,  Washington,  D.C.)  Alu 


SOVIET  RESEARCH  ON  GRAVITATION.  AN  ANALYSIS 
nee  and  Technology  Section,  Air  Information 
Report.  60-61,  Oct.  1960.  ASTU  AD  246  700. 


CONTENTS: 

Correlation  of  Stanyukovich ' s  public  statements  on  weightlessness  with  views 
expressed  by  other  Soviet-area  scierrists; 


The  problem  of  gravlcatlon; 

Status  of  Soviet  research  on  gravitation; 

Correlation  of  Soviet  and  Western  Research; 

General  references; 

Bibliography  -  Soviet  area; 

Bibliography  *  Western  vorld; 

Annual  total  of  publications  on  gravitation  in  USSR  and  other  Soviet-area 
countries; 

Biographies; 

Map  showing  geographic  locations  of  outstanding  specialists  on  gravitation 
in  the  Soviet  area; 

English  translations  of  articles  in  the  Russian  language. 


USAF  Air  Information  Division  1961  ITEMS  OP  INTEREST:  NEW  INDICATIONS  IN 
SOVIET  SPACE  TECHNOLOGY.  (Air  Information  Division,  Science  and  Technology 
Section,  Washington,  D.C.)  AID  Report  61-AO,  28  Mar.  1961. 

ASTIA  AD  254  409 


ABSTRACT:  Academician  N.M.  Sisakyan  discusses  certain  biological  data  obtained 
in  experiments  with  animals  during  vertical  and  orbital  flights. 
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U.S.A.F.,  Air  Informatior  Div,  1961  SOVIET  LITERATURE  ON  LIFE  SUPPORT  SYSTEMS 
(Science  A  Technology  Section,  Air  Information  Division)  AID  Work  Assignment 
No,  22,  Rept.  4;  AID  Rept.  61-109;  July  1961  ASTIA  AD  261  452 

ABSTRACT:  This  is  the  fourth  in  a  monthly  report  series  reviewing  Soviet 
developments  in  life  support  systems  as  reflected  in  Soviet  publications.  This 
report  is  based  on  materials  made  available  at  the  Air  Information  Division 
during  June  1961.  Items  arc  selected  from  Soviet  open  literature  and  include 
scientific  publications  and  literature  of  a  popular  type. 

The  materials  in  this  report  deal  with  the  following  topics: 

I  Space  Medicine  and  biology 

II.  Space  physiology 

III.  Space  psychology 

IV.  Space  vehicle  ecology 


.  2.ui8  . 
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U.S.A.F.,  Aerospace  Information  Uiv.  1961  SOVIET  LITERATURE  OK  LIFE  SUTiORT 
SYSTEMS 

(Science  and  Technology  Branch,  Aerospace  Information  Division)  AID  Work 
Assignment  No.  22,  Report  6  AID  Kept.  61-143  October  27,  1961 
ASTIA  AD  267  926 


ABSTRACT;  This  is  the  sixth  in  a  monthly  report  series  reviewing  Soviet  tU  voIop- 
mentc  in  life  support  systems  as  reflected  in  Soviet  publications.  It  reviews 
Soviet  developments  in  space  biology,  medicine,  vehicle  ecology,  and  life 
support  instrumentation.  This  report  is  based  on  materials  made  available  at 
the  Aerospace  Information  Division  during  September  1961,  Items  are  selected 
from  Soviet  open  literature  and  include  scientific  publications  and  literature 
of  a  popular  type. 
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U,.S.A.F.,  Aerospace  Information  Division  1961  SOVIET  LITERATURE  ON  LIFE  SUPPORT 
SYSTEMS 

(Science  and  Technology  Branch,  Aerospace  Information  Division)  AID  Work 
Assignment  No,  22,  Report  7  AID  Report  61-168  December  20.  1961 
ASTIA  AD  271  154 


ABSTRACT:  This  is  the  seventh  in  a  rod 
developments  in  life  support  systems  a{ 
report  is  based  on  materials  made  ava 
during  October -November  1961.  Items 
and  include  scientific  publications  ar|< 
The  materials  in  this  report  deal) 
and  biology. 


nthly  report  scries  reviewing  Soviet 
s  reflected  in  Soviet  publications.  This 
ijlable  at  the  Aerospace  Information  Division 
re  selected  from  Soviet  open  literature 
id  literature  of  a  popular  type, 
with  the  following  topic;  Space  medicine 


U.S.A.F.,  Air  Information  Division  19 
(Science  and  Technology  Branch,  Air  In 
July  27,  1961  ASTIA  AD  261  45 


61  FURTHER  DETAILS  ON  GAGARIN  FLIGliT 
formation  Division)  AID  Rept,  61-113 
% 


ABSTRACT:  The  present  brief  report  recounts  certain  details  found  in  three 
articles  published  by  USSR  scientists  land  discusses  the  implications  of  this 
information.  The  first  article  was  wriitten  by  Professor  G.V.  Petrovich  and 
published  in  the  Vestnik  of  the  Academy  of  Sciences  USSR.  The  second  is  a 
TASS  interview  with  Professor  V.V.  Dobironravov.  The  third  was  written  by 
Inna  Yavorskaya,  scientific  secretary  jof  the  Interplanetary  Travel  Commission 
of  the  Academy  of  Sciences  USSR 


.  2,i*\9  - 


71  ! 


U.S.  Air  Force  1%1  PERIODICAL  tCEPORT  CN  AEROMEDICINE :  BIOITIYSICAL 
ASFECTS  OF  GA'IARIN'S  FLIGHT.,  (1126th  USAF  PAG,  Arlington  Hell  Station, 
Arlington,  Va.)  Rept.  1452317 


ABSTRACT:  ’“he  authors  point  out  tha*;  the  design  of  the  spacecraft  "Vostok  1" 
incorporated  many  years  of  work  by  numerous  groups  of  scientists  and  engineers. 
It  takes  into  con.slderatlon  the  data  yielded  by  probes  on  geophysical,  ballistic 
and  space  rockets,  satellites,  and  space  ships  as  well  as  the  data  on  properties 
of  space  surrounding  the  earth. 

The  problems  discussed  by  the  authors  are  varied.  The  problem  of  meteorite 
danger  was  investigated  in  particular  detail.  Radiation  danger  was  examined 
with  equal  zeal.  The  problem  of  temperature  conditions  arose  because  of  the 
problem  of  acceleration  is  reviewed.  Although  the  authors  avoid  stating 
Gagarin's  reaction  to  weightlessness,  they  do  include  it  as  a  very  real  problem 
in  space  flight.  The  authors  then  give  a  brief  description  of  the  interior  of 
the  space  cabin  and  the  function  of  television  casaeras  throughout  the  flight. 
(CARD 
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USAF  1961  PERIODIC  REPORT  ON  AEROMEDICINE :  THE  COMMUNIST  PROGRAM  ON 

BIOLOGY  (1126th  USAF  FAG,  Arlington  Hall. Stat ion,  Arlington  12,  Va.) 
Rept.  1452516. 

ABSTRACT:  The  author  cells  of  the  intention  of  the  Soviet  Union  to  determine 
the  laws  governing  the  extreme  conditions  of  stresses  on  the  animal  and  human 
organisms,  this  being  a  theoretical  prerequisite  for  the  substantiation  of 
the  most  advantageous  conditions  needed  to  insure  safe  flight. 

The  author  then  discusses  the  three  following  problems:  hypoxia,  astronaut 
selection,  and  danger  in  weightlessness.  (CARI) 
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U.S.A.F. ,  Foreign  Tech.  Div,  1962  EARTH -SPACE -EARTH  (SELECTED  ARTICLES) 
(Foreign  Tech,  Div,,  Air  Force  Systems  Command,  Wright-Patterson  AFB,  Ohio) 

Trans.  No.  FTD-TT-62-1416  Oct.  11,  1962  ASTIA  AD  292  224 
Original  Source:  Zemlya-Zosmos-Zemlya,  (Sbornik  Materialov,  Opublukovannykh 
V  Gazece  "Pravda"  Izdatel'stvo  "Pravda",  (Moskva),  24,  Pp.  10,  13,  14,  27, 
JO,  31,  45-47,  51,  52,  56,  57  and  61.  16  Aug.  1962) 


ABSTRACT:  This  publication  contains  articles  by  the  following  titles:  "  "Vo8tok-3 
in  Outer  Space”;  "Nctjs  from  Outer  Space”;  ”Vo8tok-4  in  Orbit”;  "News  from  Outer 
Space”;  "Research  Program  is  Being  Executed  Successfully”;  "Conversation  in 
Outer  Space”;  "Food  of  Gods”;  "Precisely  According  to  Program";  "Before  the 
Completion  of  a  Historical  Flight";  "and  "Bood  Wishes  to  Nations  of  the  World." 
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U.S.  Air  Fore?  1963  NEW  GERMANY  <;SELECTED  ARTICLES) 

Cfranslation  Services  Branch,  Foreign  Technology  Division,  WP-AFB,  Ohio) 
FTD-TT-t)2-l584/l+4  Jan.  17,  1963  ASTIA  AD  293  769 

Original  Source:  German  Newspaper,  Neues  Deutschland.  August  14,  1962, 
Pp,  1  &  2 


ABSTRACT:  This  publication  contains  a  group  of  articles  praising  the  flights 
of  spaceships  Vostok  111  and  Vostok  IV 
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USAF  1960  HERALD  OF  THE  ACADEMY  OP  SCIENCES  OF  THE  D^SR  (SELECTED  ARTICLES) 

(Foreign  Tech.  Dlv.  Air  Force  Systems  Conxnand,  Wrlght-Patterson  AFB,  Ohio) 
Trans,  no.  MCL-1188/1+2  of  Vestnlk  Akademll  NaukSSSR.  ASTIA  AD-268  871 

ABSTRACT:  A  NEW  STAGE  OF  LUNAR  STUDY:  A  review  la  presented  of  the  structural 
and  physical  characteristics  of  the  otoon.  The  composition  and  fomation  of  the 
surface,  possible  exiiatance  of  atmosphere,  and  temperature  of  the  moon  are 
discussed  In  relation  to  studies  conducted  in  the  USA,  Prance,  Russia  and  Ireland. 
FLIGHT  OF  THE  SECOND  COSMIC  SHIP:  A  report  is  given  of  t-e  press  conference 
held  on  August  24,  1960,  by  the  Presidium  of  the  USSR  Acauemy  of  Sciences.  The 
purposes  and  the  preliminary  results  of  the  Soviet  flight  of  August  19,  1960  which 
carried  experimental  animals  and  other  Living  organlssm  around  the  earth  are 
discussed. 


U.S.  Aerospace  Technical  Intelligence  Center  1961  DETAILS  OF  THE  LEGENDARY 
FLIGHT 

Aerospace  Technical  Intelligence  Center,  Hright-Patterson  AFB,  Ohio) 

Trans.  No.  MCL-1035  16  April  1961  ASTIA  AD  261  805 

Original  Source:  Komsomol ' skaya  Fravda  91(11031):  1-3 
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USAF, School  of  Aviation  Medicine  195'J  BIOASTRONAUTICS  .  ADVANCES  IN  RESEARCH 
(School  of  Aviation  Medicine,  Randolph  AFB  Texaa)  ASTIA  AD  226  473. 

CONTENTS : 

Definitions  and  subdivisions  of  space  (bioaatronaut ical  aspect)  by  H.  Struj^hold 

Bio-paks:  Jnstfumentat ion  and  biomedical  research 

Primates  in  space 

Center  of  gravity  and  moments  of  inertia  iDcasurcinen'’S  for  s^^at  plus  a  rhesus 
monkey,  by  H.G.  Clamann 

Sunniary  of  inmunochemical  analyses  on  sera  irom  humans  exposed  in  a  simulated 
altitude  chamber,  by  W.G.  Glenn 

Survival terrestrial  micro-organlsnis  under  simulated  Martian  conditions,  by 
J  .D.  Fulton 

Photosynthetic  gas  exchangers  and  recyclers  used  in  closed  ecological  system 
studies,  by  W.A.  Kratz 

Man  in  space,  by  B.  Balke 

Physiological  instrumentation  of  man  during  flight,  by  C.H.  Kratochvil 

Carbon  monoxide  phenomena  in  green  plants  systems,  by  S.S.  Wilks,  R.M.  Adams, 
J.A.  Green  and  E.G.  Shaw. 
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US.  Joint  Publications  Research  Service  1962  THE  EFFECTS  OF  QIANGES  IN 
THE  GRAVITATIONAL  FIELD  ON  THE  COORDINATION  OF  MAN'S  VOLUNTARY  MOVEMENTS 
(Joint  Publications  Research  Service,  Washington,  D.C.) 

JPRS-15539,  2  Oct.  1962. 


ABSTRACT:  A  study  is  made  of  the  effect  of  changes  in  the  gravitational 
field  on  the  coordination  of  nan's  voluntary  movements.  The  coordinaticn 
of  nan's  voluntary  movements  is  disturbed  by  heightening  of  the  gravitationil 
.''■'eld.  Limits  cf  the  disturbances  depen'  upon  the  condition  and  training 
of  the  person  appearing  in  the  field  and  are  proportional  to  the  logarithm 
of  acceleration  of  force  of  weight.  Systematic  execution  of  the  distyrbed 
movement  habit  in  a  heightened  gravitational  field  will  lead  to  the  restora¬ 
tion  of  coordination  of  movements.  The  indicated  restoration  will  depend 
on  the  condition  and  training  of  the  person  appearing  in  this  field,  on  the 
magnitude  of  gravitation  and,  in  separate  periods,  is  proportional  to  the 
logarithm  of  the  time  of  the  fulfillment  of  the  movement .  The'i..  deductions 
may  be  applied  to  the  case  of  zero  gravitation. 
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U.S.  Air  Force  1959  DISC0VEKER>4II  BIOMEDICAL  DATA  REPORT. 

(Directorate  of  Bioastrenaut Ics  Project*,  Air  Force  Ballistic  Miasilc 
Division,  Headquarters  APHC,  Los  Angeles,  Calif.)  VfDZPB  Report  No., 2, 
ASTIA  AD  241  853 


ABSTRACT:  Four  C-57  black  mice  lived  through  the  stresses  of  launch  and 
accelerative  forces  produced  by  the  two  stage  Discoverer  vehicle  and  through 
mote  than  500  seconds  of  weightlessness.  Specinent  activity  correlated  with 
ignition  and  burn-out  of  each  stage  and  marked  activity  occurred  during 
weightlessness.  Speciment  activity  correlated  with  ignition  and  burn-out 
of  each  stage  and  marked  activity  occurred  during  weightlessness.  The  life 
support  system  of  the  Mark  I  biomedical  recovery  capsule  functioned  satis¬ 
factorily  from  lift-off  to  790  seconds.  The  atmosphere,  continuously  moved 
through  a  ducted  gas  control  system,  varied  between  330  mm  Hg  oxygen  partial 
pressure,  maintained  a  low  pC02  and  low  relative  humidity  (below  60X)  with 
a  constant  bui  relatively  lew  tempar,*ture  of  56°  F.  Dur^  'g  flight,  rr>  leaks 
occurred  in  the  capsule  or  oxygen  system  and  the  latter  functioned  normally 
to  maintain  a  satisfactory  cell  pressure  between  6.3  to  7.0  psia  from  an 
oxygen  cylinder  maintaining  approximately  1200  psig. 

The  primary  biomedical  mission  objective  was  not  achieved  because  of 
failure  of  the  Discoverer  III  vehicle  to  gain  sufficient  velocity, 
resulting  in  a  prolonged  ballistic  trajectory,  rather  than  the  progranmed 
orbit.  However,  part  or  all  of  secondary  mission  objectives  were  achieved 
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D.S.  Air  Force  1960  AEROMEDICAL  FIELD  LABORATORY  MEETS  THE  CHALLENGE 
OF  BIOASTRONAUTICS.  Holloman  Monthly  News  Bulletin  5(1): 6, 8,  11-12, 
Nov.  1%0. 


ABSTRACT:  The  research  problems  in  this  field  presently  under  consideration 
aou  uevttluptMenc  by  Holloman'*  Acromcdical  Field  Laboratory  are  discussed  in 
this  article. 


U.S.  Air  Force  1960  AEROMEDICAL  FIELD  LABORATORY  MEETS  THE  CHALLENGE 
OF  BIOASTRONAUTICS.  Holloman  Monthly  News  Bulletin  5(13:6. 8.  11-12. 
Nov.  1%0. 


ABSTRACT:  The  research  problems  in  this  field  presently  under  consideration 
and  development  by  Holloman's  Aeromedlcal  Field  Laboratory 'ar«  discussed  in 
this  article. 


-  - 
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U.S.  D«Tt  .  "f  Health,  Fdvuati  ’  f.  Welfare  I'is-i  b  I  hi.  bH.KAI’HY  OF  SPACE  MEDICINE 
I'  •  11  A  Welfare,  Public  Health  Service,  National 

jM,,,  t  Reference  Division,  Washington,  D.C.)  Public  Health 

Publication  No.  617;  Public  Health  Service  Bibliography  Series  No, 

ABSTRACT:  This  bibliography  contains  information  on  the  following  topics: 
sealed  cabin  problems;  acceleration/deceleration;  fractional  and  zero  gravity; 
cosmic  radiation;  survival  problems;  psychological  and  social  problems;  ground 
crew  problems;  and  extra-terrestrial  aspects. 
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U.  S.  Armed  Services  ,  1961  FUTURE  SPACE  SHIPS  MAY  HAVE  TO  BE  PROVIDED  WITH 

ARTIFICIAL  GRAVITY  IF  SUBSEQUENT  INVESTIGATIONS  SHOW  A  REPETITION  OF  GHERMAN 
TITOVS  EXPERIENCE  THAT  PROLONGED  WEIGHTLESSNESS  CAUSES  VESTIBULAR  DISTURBANCES 
ASTAR  No.  2089,  Sept.  27,  1961 

ABSTRACT:  Pravda  recalled  that  would-be  cosirronauts  were  subjected  to  brief  periods 
of  weightlessness  in  training.  Some  felt  excellent  in  such  state  --  others  had 
unpleasant  seiisal ions  such  as  sickness,  dizziness,  loss  of  Kni^n<-e,  sen- of 
rotating  and  so  on.  It  was  found  however  that  people  were  so  bothered  could  adapt 
themselves  to  weightlessness  with  training.  Space  shots  with  animals  indicated 
that  nian  could  endure  zero  gravity  up  to  twenty  four  hours  without  danger  to  life 
or  health.  YurtGagarins  one  orbit  flight  brought  no  unpleasant  sensations. 

Titovs  sustained  flight  in  zero  gravity  did  not  bring  any  pathological  disturbances 
Some  changes  however  were  observed  in  function  of  vestibular  apparatus  but  they 
did  not  have  any  effect  on  the  ability  of  the  astronaut  to  work.  During  accelera¬ 
tion  Titov  suffered  no  unpleasant  consequences  but  in  spite  of  his  good  subjective 
condition,  the  astronaut  had  somewhat  quickened  heartbeat  which  reached  one 
hundred  eighteen  to  one  hundred  thirty-four  beats  per  minute.  These  changes  In 
heartbeat  and  respiration  rate  were  caused  by  flight  factors  taken  together. 
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U.S.  Directorate  of  Research  and  Development  FUNDAMENTALS  OF  ASTRONAUTICS 

(Directorate  of  Research  and  Development,  Headquarters  U.S.A.F.,  Washington,  D.C.) 
ASTIA  AD  252  825 


ABSTRACT:  This  paper  is  intended  to  serve  as  a  brief  refresher  for  some  of  the 
physics  and  physiology  of  space  flight.  It  will  also  define  some  of  the  more 


important  astronautical  terms  and  concepts,  'fhe  author  defines  the  separate 
layers  of  the  Earth's  atmosphere  including  the  troposphere,  stratosphere, 
ionosphere,  and  exosphere.  He  then  discusses  the  solar  system  including  the 
planets,  satellites,  asteroids,  and  sun.  The  physics  of  space  flight  is, discussed 
with  particular  emphasis  on  rocket  propulsion,  thrust,  specific  impulse,  mass 
ratios,  thermal  efficiency,  and  propulsion  efficiency.  The  subject  of  human 
factors  in  space  flight  concentrates  largely  on  the  aspects  of  cabin  environment 
requirements,  waste  disposal,  weightlessness,  isolation  and  sensory  deprivation, 
cosmic  radiation,  and  limited  G  forces. 
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U.S.  Naval  Air  Development  Ctr.  1958  STATUS  REPORT  ON  ANIMAL  SATELLITE 
(Naval  Air  Dev'elopment  Center,  Johnsvllle,  Pa.)  NADC  Letter  Report  AE-1412 


ABSTRACT;  Progress  which  has  been  made  in  the  biosatellite  program  since  its 
initiation  on  February  2/,  1958,  is  listed.  The  preparations  for  this  animal 
satellite  which  has  not  been  put  in  orbit  were  made  with  cooperation  of  the 
Franklin  Institute, 
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van  Liere,  E.J.  1957  SPACE  MEDICINE 

West  Virginia  Med.  J.  53(8):  297-301  Aug.  1957 


ABSTRACT:  An  outline  is  rade  of  some  of  the  physiologic  problems  encountered 
in  space  flight,  including  those  arising  from  accelerations,  weightlessness, 
rapid  decompression,  and  hypoxia.  As  a  result  of  such  flights  physicians 
will  have  to  treat  such  things-^  radiation  sickness,  ultraviolet  and  thermal 
burns,  cosmic  ray  damage,  steriliVy.*^  accidents  due  to  meteors,  and’  fractures 
sustained  by  assuming  incorrect  position  when  acceleration  begins.  Mention  is 
made  of  the  emotional  strain  and  physical  and  mental  fatigue  which  are  conducive 
to  bringing  about  neuroses  in  spacemen. 
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van  der  Wal ,  L.  1961  LIQUID-GAS  INTERFACE  IN  ZERO-G. 

(Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif.)  Rept .  No.  7230-0001 -RU- 
000;  Contract  AF  04(647)619;  BSD  TR-61-15;  ASTIA  AD-269  757;  30  June  1961  ' 

ABSTRACT;  In  the  investigation  of  the  behavior  of  a  liquid-gas  mixture  in  a  zero- 
g  field,  ao  experiment  unit  was  installed  in  an  Atlas  re-entry  nosecone  test 
vehicle.  The  experiment  unit  ho-'^os  a  movie  camera,  placed  so  as  to  observe  and 
record  the  inte'acteun  of  gas  aitJ  water  contained  in  a  plastic  cube  during  the 
25-minute  near-zero-g  conditions  presrV.t  on  an  ICBM  flight.  Temperature  and 
pressure  changes  are  also  recorded.  (AUTHOR) 
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Velasco  de  Pando,  M.  1958  ARTIFICIAL  SATELLITES  AND  INTERPLANETARY 
TRAVEL:  PHYSIOLOGICAL  EFFECTS  OF  CHANGE  IN  GRAVITY. 

Revista  de  la  Real  Academia  de  Ciencias  de  Madred  52(2): 141-145,  1958 
Abstract:  J.  Aviation  Med.  30(4) :294.  April  1959 
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Velasco  do  Pando,  M.  1959  ARTIFICIAL  SATELLITES  AND  INTERPLANETARY 
TRAVEL:  PHYSIOLOGICAL  EFFECTS  OF  CHANGE  IN  GRAVITY. 

A.M.A.  Proceedings.  April  1959.  ^ 

ABSTRACT:  This  is  the  corrected  and  extended  ver.ion  of  part  of  an  analyti¬ 
cal  study  (Sec.  13)  on  the  launching  of  space  rockets,  which  was  published 
in  a  previous  issue  of  the  same  journal  (52( 1 ) : 1 1-61 ,  1958).  An  attempt 
is  made  of  correlating  mathematically  basic  physiological  and  physical 
parameters.  If  j  represents  the  effects  of  gravity  experienced  by  a 
traveler  within  the  space  vehicle  ("Sensible  Gravity"),  the  follbwing 
formula  applies: 

d®  y  ga^ 

J  -  _  _ 

dt®  (a'+y)® 

in  which  y  is  the  altitude,  t  the  time,  g  the  gravitational  accr  > eration 
on  the  surface  of  the  earth,  and  a  the  terrestrial  radius.  In  thir 
formula  the  expression  d®  y  represents  the  effective  vertical  acceleration 

3t» 

and  ga®  2  the  effects  of  terrestrial  acceleration  at  the  altitude  y. 
a+y 

The  validity  of  the  formula  is  tested  for  the  following  conditions:  (1) 
the  vehicle  rests  on  the  terrestrial  surface;  (2)  the  vehicle  travels 
unaccelerated  at  a  given  altitude  (this  being  the  case  when  the  upward- 
acceleration  equals  the  weight  of  the  vehicle);  (3)  the  vehicle  travels 
at  a  given  altitude  and  at  a  given  acceleration  and  (4)  the  vehicle  travels 
through  outer  space  with  the  rocket  motor  shut  off (the  occupants  are  in 
a  state  of  weightlessness).  In  conclusion,  the  author  derives  optimal 
values  for  esdape  velocity  and  trajectory  of  the  hypothetical  space  ship. 
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Vloynkin,  Yu.  M. ,  V.I.  Yazdovskiy  et  al.  1962  THE  FIRST  MANTLED  SPACE  FLIGHTS 
(Pervyye  Kosmlcheskiye  Polety  Cheloveka) 

Foreign  Tech.  Div. ,  Air  Force  Systems  Command,  Wright-Patterson  AFB,  Ohio^ 
Transl.  No.  FTD-TT-62-1619  Dec.  7,  1962  ASTLA  AD  294  537 
Original  Source;  Mediko-Biologichesklye  Issledovaniya  (Moskva) 

ABSTRACT:  Contents  include  material  on  the  following  subjects: 

Training  cosmonauts  in  controlling  the  ship 
Life  Support  in  space  flight 

Microclimatic  conditions  in  a  spaceship  cabin 
Food  and  water  supply 


-  2  , 7  . 
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Life  Bupp-.rt  and  recovery  systema 
Rad  la  Lion  protection 

The  biological  effect  of  cosmic  radiation  in  spaceships 
Measures  providing  radiation  safety  on  the  flights  of  'Ij^arin  and  Titov 
The  protective  properties  of  space  suits 
Emergency  supply  pack  of  the  cosmonaut 
Systems  for  landing  the  cosmonaut 

Familiarization-training  flights  on  aircraft  under  weightlessness  conditions 
Psychological  investigations 

Organization  and  method  of  carrying  out  physical  training  exercises 
Results  of  the  medical  examination  of  the  astronauts 

Methods  of  physiological  investigations  and  medical  monitoring  during  spaceflight 
The  physiological  reactions  of  the  astronauts  in  flight 
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Voas,  R.  B.  1961  PROJECT  MERCURY  ASTRONAUT  TRAINING  PROGRAM. 

In  Tl'io  Training  of  Astronauts.  (National  Academy  of  Sciences,  National 
Research  Council)  Publication  No.  b73,  pp .  22-40 

ABSTRACT;  A  general  over-all  outline  of  -t  —  •  vnm  is  given.  A'brief 

discussion  is  presented  of  the  i  ( r  o i  i  ...tion  pt'  '"J  basic  considerations 

for  the  training  program.  Ti  ii  >  ■  viiiiile  operai  lUv  .  jdes  lectures,  field 

trip.s,  and  study  program.s  ot  the  a  unis  capsule  sv  •  '■  ‘  •  ulators  for  train¬ 

ing  in  attitude  control  durirv  I'  tt  and  retr-fin..  uiimsu.  ,  co-.itrol  of  turablinj 
environnenta  1  control  of  tin  >  .i  ui ,  nul  vm  r •:  ■;*  ruu  ,  !  ■,  are  discussed. 

Training  in  various  scientific  disiipitm  i -i  J.  th  the  various 

lecture  courses  that  each  astronjut  take.s  ‘  .  '  >ns  such  as 

disorientat  ior  ,  weightlessness,  reduced  v  ,  ■  .1'  >iribed  and  simi- 

lated  for  the  .istronauts.  A  physical  'i;  '.  ,  i  "graiii  for  the  trainees  is  discussed 

pertaining  to  weight  control,  breath,  .ol,  and  general  physical  cond  ..t  ioniag» 

Co\intdown  procedures  and  ground  comru  a  ic  it  i  >ns  and  recovery-survival  methods  are 
ir*.  oi  ground  activity  training.  Hiintenance  of  flight  skills  as  a  method  to 
-1  'tain  vigilant  decision  making  l.s  accomplished  by  icgular  flights  in  high- 
performance  J« t  aircraft.  The  significance  of  this  program  on  future  space  flight 

is  discussed.  (J .  Aerospace  Medicine  33(ll);l403,  Nov.  1962) 
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Voas,  R.  B.  1963  TRAINING  MAN  FOR  SPACE 

(Paper,  lectures  in  Aerospace  Medicine,  School  of  Aviation  Medicine,  Brooks 

AFB,  Texas,  4-6  February  1963) 
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von  Beckh,  H.  J.  A.  1953  UNTERSUCHUNGEN  UBER  SCHWERLOSIGKEIT  AN  VERSUCHSPERSO- 
NEN  UND  TIEREN  WAHREND  DES  LOTRECHTEN  STUR2FLUGES  (INVESTIGATION  OF  WEIGHT¬ 
LESSNESS  OF  HUMANS  AND  ANIMALS  DURING  VERTICAL  DIVES)  In  Space-FllRht  Pro¬ 
blems;  being  a  Corolete  Collection  of  all  Lectures  Held  at  the  Fourth 
Astronautlcal  Congress.  Zurich.  1953  (Biel:  Laubscher,  1953)  pp.  196-202 
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Von.  Beckh,  H.J.A.  1954  EXPERIMENTS  WITH  ANIMALS  AND  HITMAN  SUBJECTS  UNDER 

SUBGRAVITY  AND  ZERO  GRAVITY  CONDITIONS  DURING  THE  DIVE  AND  PARABOLIC  FLIGHT. 
J.  Aviation  Med.  25(3) : 235-241 ,  June  1954, 


ABSTRACT:  Certain  species  of  chelonia  (turtles)  are  found  on  parts  of  the  South 
American  continent.  Tests  were  conducted  on  the  turtles  under  sub-and  zero- 
gravity  conditions.  This  article  is  a  report  on  the  observations  oiade  during  the 
tests  and  studies  of  the  data  recorded. 


von  Beckh,  H.  J.  A.  1955  LA  GRAVITACION  CERO  (ZERO  G) 
In  Fisiologia  del  vuelo  (Physiology  of  Flight) 
(Buenos  Aires:  Alfa,  1955)  pp.  99-110 


von  Beckh,  H.  J.  A.  1955  ASPECTOS  FISIOLOGICOS  DEL  VUELO  ESPACIAL  (PKYSIOLOGI 
CAL  ASPECTS  OF  SPACE  FLIGHT)  In  Fisiologia  del  vuelo  (Physiology  of  Flight) 
(Buenos  Aires:  Alfa,  1955)  pp.  111-123 
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von  Beckh,  H.J.A.  1955  VELOCIDAD,  ACCERACION,  GRAVITACION. 
Riv.  nac  aeronaut.  Sept.  1955 
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von  Beckh,  H.  J.  A.  1956  GRAVITY  CHANGES  IN  AIRCRAFT  AND  SHIPS. 
J.  Brit.  Interplanetary  Soc .  15(2): 73*81.  March  -  April  1956 
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von  Beckh,  H.J.  1958  FLIGHT  EXPERIMENTS  ABOLT  HLiMAN  REACTIONS  TO  ACCELERATIONS 
WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  THE  WEIGHTLESS  STATE 
Uir  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.  Mex.)  AFMDC-TN-58-15 
Dec.  1958  ASTIA  AD  154  108 


ABSTRACT:  Flight  experiments  which  simulated  Pre-weightlessness  and  Post¬ 
weightlessness  acceleration  were  conducted  in  jet  aircraft.  It  was  shown  that 
alternations  of  acceleration  and  the  weightless  state  decrease  the  acceleration 
tolerance  of  the  subject  and  the  efficiency  of  the  physiological  recovery  mechan¬ 
isms.  The  implications  for  planning  of  manned  space  flight  are  (1)  thrust 
values  and  re-entry  profiles  must  take  the  lower  acceleration-tolerance  into 
consideration;  and  (2)  adequate  G-protection  must  be  designed  for  the  pilot, 
to  prevent  dangerous  effects  of  unavoidable  high  accelerations.  (Author) 
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Von  Beckh,  H.J.  1959  FLIGHT  EXPERIMENTS  ABOUT  HUMAN  REACTIONS  TO  ACCELERATIONS 

WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  THE  WEIGHTLESS  STATE 
Aerospace  Medicine  30  (6):  391-409,  June  1959 

ABSTRACT:  Alternation  of  weightlessn^s  and  acceleration  results  in  a  decrease 
of  acceleration  tolerance  and  of  the  efficiency  of  physiologic  recovery 
mechanisms.  This  indicates  rhat  acceleration  thresholds  of  reversible  and 
Irreversible  injury  will  be  lower  in  space  flight  conditions  than  in  the  one 
G  field  of  man's  earthly  environment.  Defects  of  circulation,  muscular  effective¬ 
ness,  vision,  and  of  conscious  judgment  will  occur  at  lover  acceleration  values 
and  will  probably  continue  for  longer  times  than  they  do  under  present  normal 
flight  conditions.  In  an  astronautlcal  venture  depending  upon  the  skill  of  a 
human  pilot,  a  blackout,  lapse  of  judgment  or  even  the  slightest  reduction  in 
efficienc>  at  a  crucial  time,  could  undoubtedly  cause  the  failure  of  the  mission. 

The  Implications  for  planning  of  manned  space  flight  are,  first,  that  thrust 
values  and  reentry  profiles  must  take  the  lower  acceleration  tolerance  into 
consideration  and  second,  that  adequate  G  protection  must  be  designed  for  the 
pilot  to  prevent  dangerous  effects  of  high  acceleration. 
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von  Beckh,  H.J.  1959  FLIGHT  EXPERIMEyrS  ABOUT  HUMAN  REACTIONS  TO  ACCELERATIONS 
WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  WEIGHTLESSNESS 
In;  International  Astronautical  Congress.  Proceedings  of  the  IXth.  1958 
(Wien:  Springer  -  Verlag,  1958,  Pp.  507-525) 


ABSTRACT:  Alteration  of  weightlessness  and  accelerations  results  in  a  decrease 
of  acceleration  tolerance  and  of  the  efficiency  of  physiologic  recovery  nechanisa 
The  implications  for  planning  manned  space  flight  are,  first,  that  thrust  values 
and  re-entry  profiles  must  take  the  lower  acceleration  tolerance  into  considera¬ 
tion,  and  second,  that  adequate  G  protection  must  be  designed  for  the  pilot,  to 
prevent  dangerous  effects  of  unavoidable  high  accelerations 
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von  Beckh,  H.J.  1959  WEIGHI7.£SSNESS  AND  SPACE  FLIGHT 

Astronautics  4(2);26-27.  84-86,  Feb.  1959. 


ABSTRACT:  Deterioration  of  neuromuscular  coordination  and  disorientation 
are  considered  to  be  originated  by  the  weightless  state  per  se .  However, 
more  complex  problems  arise  during  extended  space  flights,  as  well  as 
during  alternate  acceleration  aiid  weightlessness^  such  as  occurs  during 
the  ascent  and  re-entry  of  space  vehicles.  Results  of  experiments  in  jet 
aircraft  are  cited  to  show  that  the  weightless  state  aggravates  other 
physiological  conditions,  which,  in  combination,  pose  serious  problems  to 
man  in  space  flight.  Subjects  reported  experiences  of  increased  suscept¬ 
ibility  to  or  severity  of  acceleration  effects  when  the,  • ntered  positive 
G  states  immediately  after  experiencing  weightlessness.  Subjects  who 
normally  blacked  out  at  5  G  could  tolerate  only  3w5  to  4  G  in  the  experi¬ 
ments.  In  the  opposite  case,  when  acceleration  preceded  weightlessness, 
physiological  recovery  mechanisms  seemed  disturbed.  Blackout  lasted  longer, 
and  more  severe  discomfort  and  chest  ,.'ains  were  reported.  Cinematographic 
observations,  registrations  of  heart  rate,  electrocardiograms,  and  galvanic 
skin  responses  corroborated  the  subjective  reports.  It  is  suggested  that 
extended  weightlessness  may  lead  to  lessened  muscle  tone  and  strength, 
as  well  as  to  inconveniences  to  the  cardiovascular  system.  The  heart, 
having  transported  the  blood  without  the  force  of  gravity  during  the 
weightless  state,  would  need  a  certain  time  for  adaptation  after  re¬ 
entry  into  the  gravity  field  of  the  earth  or  of  another  planet. 

(Aerospace  Med.  30(6): 456,  July  1959) 
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voa  Beckh,  H.J.  1959  SPACS  FLIGHT  HAZARDS  CAUSED  BY  WEIGHTLESSNESS 
(Paper,  Meeting  of  Aero  Medical  Aaaoclatlon,  Statler  Hilton  Hotel, 
Los  Angeles,  27-29  April  1959} 


ABSTRACT:  The  lack  of  neurosMjscular  coordination  and  optical  Illusions, 
as  they  alght  possibly  affect  the  efficiency  of  the  human  operator  of  a 
space  vehicle,  are  discussed.  However,  It  should  be  expected  that  more 
difficulties  %rould  arise  from  the  alternation  of  high  G  loads  and  weight¬ 
lessness  which  Increases  discomfort  and  the  lowers  human  tolerance  to  G 
loads.  (J.  Aviation  Med.  30(3):208,  March  1959) 
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von  Beckh,  H.  J.  1959  INVESTIGATIONS  ON  THE  EFFECT  OF  WEIGHTLESSNESS  ON  THE 
HUMAN  BODY.  Weltraumfahrt  (Germany)  10(l):2l-28,  March  1959 


von  Beckh,  H.J.  1960  A  SUMMARY  OP  MOTION  SICKNESS  EXPERIENCES  IN 
WEIGUTLESS  FLIGHTS  CONDUCTED  BY  THE  AERCWEDICAL  FIELD  LABORATORY. 

(Paper,  Symposium  on  Motion  Sickness  In  Weightlessness  Research,  March  1960, 
Wright-Patterson  AFB,  Ohio) 
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von  Beckh,  H.J,  1961  THE  INCIDENCE  OP  MOTION  SICKNESS  DURING  EXPOSURES  TO  THE 
WEIGHH  ESS  STATE 

(In:  "Space  Medical  Symposium",  Astronautik  (Stockholm),  v.  2,  no.  4,  1961, 
pp.  217-224) 

ABSTRACT:  Although  motion  sickness  approximately  30  per  cent  in  weightlessness 
experiments  using  fighter  aircraft  with  the  subject  restrained,  it  is  much 
higher  in  a  cargo  aircraft  with  the  subject  unrestrained.  Because  the  subjects 
were  exposed  to  acceleration  before  and  after  weightlessness,  it  was  difficult 
to  dist'nguish  between  those  effects  due  to  acceleration  and  those  due  to 
weightlessness.  During  burnout  and  re-entry,  the  vagal  symptoms  decrease 
an  operator's  ability  to  perform.  However,  if  weightlessness  is  able  to 
produce  motion  sickness,  then  the  operator  might  suffer  long-term  vagal  sumptoms 
which  would  incapicate  him  to  a  high  degree.  Also  Included  Is  the  applicability 
of  the  Weber-Fechner  in  this  respect 
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von  Diringshofen,  H.  1943  AENDERUNG  DER  LACE  DES  HENSCHEN  IM  SCHWEREFELD 
DER  ERDE  (Change  of  Che  Huatan  Position  in  Che  Field  of  Gravity  of 
Che  EarCh) 

Deutsche  Medizinische  Wochenschrif C  (Stuttgart)  69:  498 
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von  Diringshofen,  H.  1943  DER  HENSCH  IM  VERANDERTEM  SCHWEREEELD  (Man  in  the 
Changed  Field  of  Gravity) 

Klinische  Wochenschrif t  (Berlin)  22:  450 


von  Diringshofen,  H.  1944  DER  BLUTKREISLAUF  IM  VERAENDERTEN  SCHWEREFELD 
(Blood  Circulation  in  Changing  Field  of  Gravity) 

Deutsche  Medizinische  Vtochenschrift  (Stuttgart)  70:150,  17  March  1944. 


von  Diringshofen,  H.  1948  DAS  GESDNTHEITLICHE  PROBLEM  DES  WELTRAUMFLUGES: 
DAS  FEHLEN  DER  SCHWERKRAFT  (HEALTH  PROBLEJB  OF  SPACE  FLIGHT:  ABSENCE  OF 
GRAVITY)  Grenzgeb.  Med.  1:144-145.  1948 


von  Diringshofen,  H.,  H.  Schaefer  and  H.  Strughold,  1951  WIE  UIRD 

SICH  DER  MENSCHLICHE  ORGANISMUS  VORAUSSICHTLICH  IN  SCHWEREFREIEN  RAUM 
VERHALTEN?  (What  Is  The  Probable  Behavior  of  the  duuan  Organism  in 
Gravity-Free  Space?) 

Weltraumfahrt.  2:81-88,  1951 


von  Diringshofen,  H.  1952  MEDIZINISCHE  PROBLEME  DER  RAUMFAHRT  (MEDICAL 
PROBLEMS  OF  SPACE  FLIGHT)  In  Gartaann,  H.,  ed.,  Raumf ahrt forschung 
(Space  Flight  Research)  (Munchen:  Oldenburg,  1952)  pp.  167-182 
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von  Dirlngshofen,  H.  1956  PROBLEMS  OP  WEIOTTLESSNESS 
Medtzlnlsche  1956(52): 1846-1847 ,  29  Dec.  1956 


Von  Dirlngshofen,  H.  1958  RAPIDITA  DELLA  DIMINUZIOME  DELLA  GRAVITA  COME 

IMPORTANTE  FATTORE , DELLA  SENSAZIONE  D1  ASSONYA  DI  PESA  (STEEPNESS  OF  G-FALL 
AS  AN  IMPORTANT  FACTOR  FOR  THE  SENSATION  OF  WEIGHTLESSNESS)  Rev.  Med. 
Aeronaut.  (Paper,  International  Congress  of  Aviation  Medicine,  Louvain, 
Belgium,  Sep., 1958) 
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von  Dirlngshofen,  H.  1959  FLUGMEDIZINISCHE  PROBLEMS  DER  GEWICHTSLOSIGKEIT 

(Aeromedlcal  Problems  of  Weightlessness) 

Munch.  Med.  Wchnschr.  101(32) : 1326-1328,  1345-1349,  1959,  (In  German). 

ABSTRACT:  The  transition  from  air  flight  to  space  flight  makes  weightlessness 
one  of  the  most  important  problems  of  aerospace  medicine.  The  condition  of 
weightlessness  has  been  already  experienced  up  to  a  duration  of  50  seconds  In 
parabolic  flight.  The  sensations  observed  therein  of  stall,  fall,  and 
vertigO'  emanate  from  the  organ  of  equilibrium.  The  confusion  of  the  equili¬ 
brium  center  in  the  brain  may  also  affect  the  vegetative  nervous  system  and 
provoke  nausea.  The  type  and  strength  of  these  distrubances  is  determined  by 
the  following  factors:  (1)  individiial  sensitivity,  which  can  be  reduced  by 
training,  (2)  abruptness  of  transition,  from  gravity  to  weightlessness,  and 
(3)  irregularities  in  this  transition.’  In  a  state  of  free  weightless  suspense, 
body  rotations  with  additional  tilting  of the  head  may  cause  Coriolis  accelera¬ 
tions  in  the  labyrinth,  thus  bringing  about  strong  nausea.  In  the  course  of 
pcutracted  weightlessness,  one  must  expect  increasing  phychical  and  physical 
enervation  with  subsequent  reduced  resistance  to  acceleration.  Such  conditions 
cna  be  prevented  by  previous  rigorous  aero-gymnastics  as  well  as  by  aero¬ 
dynamical  parabolic  flights.  It  seems  reasonable  that  carefully  selected 
fliers  may  sustainnot  only  short  periods  of  weightlessness  but  also  a  prolonged 
weightless  conditon  in  space  flight  without  serious  disturbances,  provided 
they  are  well  trained,  remain  strapped  in  their  seats,  and  ha/e  become  adjusted 
to  the  extraordinary  sensory  perceptions  of  a  weightless  environment.  To 
what  extent  weightlessness  may  affect  blood  circulation  cannot  yet  be  predicted 
since  disturbances  experienced  by  fliers  in  from  20-  to  30-  second  parabolic 
flights  may  as  well  be  due  to  the  transition  or  irregularities  in  the  transition 

to  weightlessness. A  partial  reduction  of  gravity,  say  to  T/3  G,  may even - - 

produce  pleasant  sensations,  such  as  we  experience  when  we  completely  relax  in 
a  warm  bath  tub. 


von  Diringshofen,  H.  1959  CERTAH*  OBSERVATIONS  ON  PHYSIOLOGY  OF  THE 

SENSES  DURING  THE  PASSAGE  FROM  TEE  STATE  OF  ACCELERATION  TO  ZERO  GRAVITY 
Rlv.  Med.  Aero.  (Rone)  22:1S--2S,  July-Sept.  1959 


758 


von  Diringshofen,  H.,  1959  SINNESPHYSIOLOGICSCHE  BEOBACHTUNGEN  BEIM 

UBER-CANG  VON  BESCHLENNIG UNGEN  ZUR  GEWICHTSLOSIGKEIT  (Sensory-Physiologi¬ 
cal  Observations  During  the  Transition  from  Acceleration  to  Weightlessness 
Raketentechnik  und  Raumfahrt forschung  (Stuttgart)  3(2):33-35,  April  1959. 


ABSTRACT:  This  is  a  review  of  three  experiments  concerning  the  inmediate 
physiologic  effects  to  short  exposure  to  gravity.  The  test  results  indicate 
that  acclimitizatlon  takes  place  when  weightlessness  extends  over  long  periods. 
Nausea  and  other  disagreeable  sensations  are  experienced  less  frequently  by 
those  individuals  engaged  in  a  mind-absorbing  task.  The  author  suggests  that 
the  changes  In  G  force  during  the  various  accelerative  launching  stages  may  be 
particularly  Inducive  to  "space  sickness" 
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von  Diringshofen,  H.  1959  SENSORY- PHYSIOLOGICAL  OBSERVATIONS  DURING  THE  TRANSITION 
FROM  ACCELERATION  TO  WEIGHTLESSNESS 

Raketentechnik  und  Raumfahrtforschung  (Stuttgart)  3(2):  33-35  (In  German) 

See  also;  J,  Aerospace  Medicine  30(8);  621-622 

See  also:  U.S.  Joint  Publications  Research  Service,  Feltman  Research  and 
Engineering  Labs.,  Picatinny  Arsenal,  Dover,  N.J,,  Picatinny  Arsenal 
Translation  No,  61,  Pp.  1-8,  Nov.  1959  ASTIA  AD  228  967 

ABSTRACT:  A  review  of  three  experiments  is  presented  concerning  the  immediate 
physiologic  and  psychologic  effects  of  short  exposures  to  subgravity.  (1)  About 
20  years  ago,  the  author  induced  weightlessness  by  vertical  dives  in  a  Ju-87 
aircraft  for  durations  of  7-8  seconds  (ladial  acceleration  8  G) .  The  psychologic 
reaction  was  a  pleasant  one,  and  the  sensation  of  ’'slumping",  which  usually 
introduces  weightlessness  episodes,  was  not  perceived.  (2)  In  195A,  while  in 
Argentina,  the  author  achieved  weightlessness  in  parabolic  flight  for  durations 
of  12-14  seconds,  preceded  by  an  acceleration  of  5  G  lasting  5  seconds. 

Transitional  accelerations  of  2  G  preceding  weightlessness  lasted  2  seconds. 
Disagreeable  sensatiohs  of  "slumping"  and  of  fall ing “through  empty  space  were 
distinctly  perceived  for  about  5  seconds  after  the  onset  of  weightlessness, 
leading  over  eventually  to  a  sensation  of  floating  in  space.  (3)  In  a  "subgravity 
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cover"  designed  by  Dr.  T.  Loiaonaco  at  Che  Aeromedical  Research  Insc'icuce  in  Rome, 
weighclessness  vas  produced  in  a  seac  suspended  from  and  cacapulced  upward  by 
rubber  scraps  fasCened  co  Che  cop  of  a  15-ra.-high  cower.  IniCial  acceleration 
vas  3  G  and  lasted  .5  second.  Three  launchings  were  carried  out  consecutively, 
Inducing  weightlessness  for  2,  1.3,  and  .8  seconds,  respectively.  Ac  Che  point 
of  transition  from  acceleration  to  weighclessness  a  very  disagreeable  sensation 
of  falling  was  perceived.  The  findings  of  these  three  experiments,  in  conjunction 
with  results  of  more  extensive  experiments  carried  out  in  Che  United  States  by 
Gerathewohl  and  others,  can  only  be  considered  preliminary  to  weighclessness 
conditions  in  space  travel.  There  is  evidence  to  the  effect  Chat  acclimatization 
cakes  place  when  weightlessness  extends  over  longer  periods.  It  appears  that 
nausea  and  ocher  disagreeable  sensations  are  experienced  less  frequently  by 
individuals  actively  engaged  in  navigation  or  in  other  mind^absorbing  tasks  than 
by  "passive"  riders.  In  conclusion,  the  author  speculates  on  the  possibility 
chat  changes  in  G  force  during  the  various  accelerative  launching  stages  may  be 
particularly  inducive  to  "space  sickness". 


von  Dirlngshofen,  H.  1961  INTERNATIONALES  SYMPOSIUM  UBER  LUFT-UND  RAUMMEDIZIN 
(International  Symposium  on  Aerospace  Medicine) 

Weltraumfahrt  (Frankfurt),  12(1):11>12,  (in  German),  Feb.  1961. 


ABSTRACT:  The  symposium,  sponsored  by  the  Aviation  Medicine  Institute  of  the 
Argentine  Air  Force,  was  held  6-13  Oct.  1960,  at  the  School  of  Medicine, 
University  of  Buenos  Aires.  Discussions  centered  on  the  psychological  aspects 
of  space  flight,  acceleration  forces,  and  acceleration  tolerance.  Films  of 
rocket-sled  studies  and  of  weightlessness  during  aircraft  maneuvers  and  during 
free  fall  in  a  pressure  suit  from  a  balloon  gondola  were  shown.  Discussions 
made  clear  the  differences  in  European  and  American  outlooks  on  the  relative 
importance  of  psychological  tests  In  the  evaluation  of  space  flight  candidates. 
Attention  was  also  given  to  the  physiology  of  respiration  and  the  effects  of 
oxygen  lack  on  the  endocrine  system,  tissue  damage  caused  by' decomoroasion,  and 
the  human  engineering  problems  o£  space  flight 


von  Dirlngshofen,  H,  1962  HYDROTHERAPY  AS  A  PARTIAL  SIMULATOR  OF  WEIGHTLESS 
N£SS  IN  SPAGE  MEDICINE. 

Arch.  Phys.  Ther.  (Leipzig)  14:307-311,  July-August  1962  (Ger) 
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von  Gierke,  H.E.  &  E.P.  Hiatt  1962  BIODYNAMICS  OF  SPACE  FLIGHT 

In:  Singer,  S.F.,  ed.,  Propross  in  the  Astronautical  Sciences.  1:  343-401 


WEIGHTLESSNESS 


W 
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,  Wade ,  J ,  E .  1962  PSYCHOMOTOR  PERFORMANCE  UNDER  CONDITIONS  OF  WEIGHTLESSNESS . 

(o570th  Aerospace  Medical  Research  Laboratories,  Wright-Patterson  AFB,  Ohio) 
MRL-TDR-62-73;  ASTIA  AD-285  5A9;  June  1962 


ABSTRACl:  Subjects  operated  three  different  sets  of  switches  as  they  were  flown 

through  0-g  trajectories  in  a  C-131B  aircraft.  Pushbutton,  toggle,  and  rotary 
switches  were  each  paired  with  a  master  push-button  switch  to  form  the  three  sets 
used  to  turn  an  indicator  light  on  and  off.  The  subjects  were  instructed  to 
perform  the  task  as  fast  as  possible  by  alternate  actuation  of  the  two  switches 
of  each  set.  Each  subject  also  performed  in  straight  and  level  flight  with  each 
set  of  switches  for  control  data.  Performance  data,  along  with  aircraft  accelera¬ 
tive  forces  in  three  dimensions,  were  recorded  on  a  high-speed  oscillograph.  Small 
but  statistically  significant  decrements  were  found  in  speed  of  operation  of  all 
thrse  sets  of  switches  in  the  0-g  environment  in  comparison  with  performance  at  I 
g.  The  toggle  switch  set  showed  the  greatest  decrement,  the  rotary  switch  set  the 
least  decrement.  The  push-button  switch  set  was  operated  most'  rapidly  in  both 
1-g  and  0-g  conditions.  (AUTHOR) 


Waggoner,  C.E.  &  C.W.  Nixon  1962  SELECTED  SPEECH  DURING  WEIGHTLESSNESS. 
(Aerospace  Medical  Research  Laboratories,  Wright-Patterson  AFB,  Ohio) 
Final  Report.  MRL-TDR-62-45,  May  1962.  ASTIA  AD  284  688 


ABSTRACT;  Certain  characteristics  of  human  speech  exhibited  under  1-g 
conditions  may  be  different  under  weightless  conditions.  If  such . differences 
exist,  they  might  interfere  with  satisfactory  speech  communication  under 
conditions  of  zero  gravity.  Standard  speech  materials  recorded  under  condi¬ 
tions  of  0  g.  1  g,  and  2-1/2  g's  were  evaluated  by  both  objective  and  subjec¬ 
tive  methods.  Results  indicate  that  speech  production  is  not  significantly 
altered  by  brief  periods  of  zero  gravity.  Reception  of  speech  also  seems  to 
be  unaffected.  Both  speakers  and  listeners  indicate  good  speech  intelligi¬ 
bility  under  conditions  of  weightlessness. 


Walton,  H.  Jr.  1957  A  DEVICE  FOR  ARTIFICIAL  PRODUCTION  OF  ALTERNATING 
GRAVITATIONAL  FORCES 

Journal  o^  Aviation  Medicine  28  (3);  291-294,  June  1957 
ABSTRACT:  As  far  as  the  author  is  aware,  the  devices  described  above  represent 


novel  ways  of  producing  gravity  free  state  for  intermittent  periods.  Among  the 
few  proposals  that  have  been  made  for  a  device  to  test  gravity  free  state  at 
ground  level  was  one  by  Haber  and  Haber  who  proposed  to  use  express  elevators 
for  gravity  free  experiments.  The  use  of  the  gravitron  is  expected  to  furnish 
some  new  knowledge  in  several  experimental  fields.  In  medicine,  new  information 
may  be  gained  concerning  the  physiology  of  gravity  free  state;  in  psychology, 
coordination  in  conditions  of  changing  gravity.  It  may  be  useful  as  a  physical 
testing  device  to  find  out  the  physical  behavior  of  systems  in  the  gravity  free 
state  (e.g.  convection,  diffusion,  dilution,  and  heat  transfer  of  gases  and 
liquids)  and  as  a  testing  device  for  equipment  designed  to  function  in  the  gravity 
free  state.--  for  example,  the  function  of  clocks,  and  electrical  instruments, 
etc.  An  objection  can  be  made  against  the  use  of  such  a  device  on  grounds  that 
rapid  changes  in  acceleration  appear  to  cause  excessive  nausea.  However,  a 
device  such  as  the  gravitron  might  be  useful  just  for  the  study  of  such  a  syndrome 


Ward,  J.E.  1957  REQUIREMENTS  FOR  PRESENT-DAY  EXPERIMENTAL  ZERO 

GRAVITY  PARABOLAS.  (USAF,  School  of  Aviation  Medicine,  Randolph  AFB, 
Texas)  Rept.  No.  57-121.  See  also  J.  Aviat.  Med.  29(6) :428-432 
ASTIA  AD- 143  896 


ABSTRACTT:  In  simplified  form,  graphs  are  presented  which  allow  rapid  de- 
termininat ion ,  without  calculation,  of  parabolic  entry  velocity,  angle  of 
climb  at  entry,  and  vertical  altitude  traveled  during  the  trajectory  as  a 
function  of  the  total  duration  of  zero  gravity  and  minimum  speed  attained 
during  the  parabola  (determined  by  stalling  speed)  by  the  experimental  air¬ 
craft. 


PROSPECTS  AND  LIMITATIONS  OF  HUMAN  FLIGHT  BEYOND 
THE  ATMOSPHERE,  THE  ELUSIVE  SPHERE  OF  INTEREST 

(Paper,  International  Council  of  the  Aeronautic  Sciences.  Sept  12  1958 

Madrid,  Spain)  ’  ^ 


Hard,  J.E.  1958  REQUIREMENTS  FOR  EXPERIMENTAL  ZERO  GRAVITY  PARABOLAS 
J.  Aviation  Med.  29(f. ..  428-432  ,  June  1958. 

See  also  (School  of  Aviation  Med.,  USAF  Aerospace  Medical  Ctr..  (ATC) 
Brooks  AFB,  Texas)  Research  Rept.  No.  57-121. 


ATTRACT:  In  simplified  form,  graphs  are  presented  which  allow  rapid  determina- 
lid"’  calculation,  of  parabolic  entry  velocity,  angle  of  climb  at  entry 

and  vertical  altitude  traveled  during  the  trajectory  as  a  function  of  the  total’ 

ersi  « tamed  during  the  parabola  (determin- 

eu  oy  stalling  speed)  by  the  experimental  aircraft. 
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WirtJ,  J.i:.,  S.J.  CcT.ithfvohl  6  C.R.  Stclnkarp  1953  SUPERSONIC  A.NT)  HYPERSONIC 
;X7!A:.'  flight.  (School  of  Aviation  Medicine,  USAF,  Randolph  AFB,  Texas) 

USAF  Reports  On  Space  Medicine  -  1958  (Reprinted  with,  permission  from  the 
Institute  of  Aeronautical  Sciences,  Jan.  1958)  Reprint  no.  797. 

ABSTRACT:  Man's  sense  organs  are  not  designed  to  function  at  hypersonic  speed. 
Traveling  at  supersonic  speeds  creates  problems  In  the  delay  of  visual  perception 
and  changes  of  direction  bringing  about  accelerative  effects.  Man  In  space  must 
have  artificial  sensing  and  monitoring  devices  to  sense  environment  changes  and 
to  atake  split-second  decisions.  Escape  and  survival  from  vehicles  traveling  at 
supersonic  and  hypersonic  speeds  offers  a  great  many  complex  physiological  and 
engineering  problems. 
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U’ara,  J.  E.  105E  BICIiEDICAL  CONSIDEX'.TIOX  OF  ^^'EIGHTLESSNESS. 

(L'^por  prosc-ncud  £.t  -.ht;  Amcr.  .-.strondj: .  Soc .  Meeting,  Palo  Alto,  Calif. 
IS  Aug.  1958 
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Ward,  J.  &  S.J.  Gcrathcwohl  1958  PSYCHOPHYSIOLOGIC  AND  MEDICAL  STUDIES  OF 

WEIGHTLESSNESS  (Second  International  Symposium  on  the  Physics  and.  Medicine 
of  the  Atmosphere  and  Space,  Randolph  AFB,  Texas,  November  1958.) 


ABSTRACT:  The  characteristics  of  flight  trajectories  for  eight  types  of  vehicles 
to  produce  weightlessness  of  maximum  duration  are  shown  In  Table  1.  Although 
over  one  minute  of  exposure  can  be  obtained  by  high  performance  craft,  this  tech¬ 
nique  has  some  shortcomings. 
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Ward,  J.E.,  W.R.  Hawkins,  and  H.D.  Stallings  Jr.  1959  PHYSIOLOGIC  RESPONSE 
TO  SUBGRAVITY.  MECHANICS  OP  NOURISHMENT  AND  DEGLUTITION  OF  SOLIDS  AND 
LIQUIDS  (Air  University,  School  of  Aviation  Medicine,  USAF,  Randolph  AFB, Tex.) 
Report  59-2,  Jan.  1959. 

ABSTRACT:  In  order  to  study  the  mechanics  of  nourishment  during  weightlessness, 

165  subgravity  parabolas  were  flown  In  an  F-94C  aircraft.  25  experimental  sub¬ 
jects  attempted  to  drink  from  an  open  container,  a  container  fitted  with  pierced 
lid  and  plastic  straw,  and  a  plastic  squeeze  bottle.  Drinking  from  open  containers 
proved  to  be  more  difficult  than  had  been  anticipated.  Only  a  small  quantity  of 
liquids  should  be  taken  at  one  tine. 
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Ward,  J.E.  &  W.R.  Hawkins  1959  PHYSIOLOGIC  RESPONSE  TO  SUBGRAVITi 

I.  MECHANICS  Of  NOURISHMENT  AND  DEGLUTITION  OF  SOLIDS  AND  LIQUIDS 

J.  Aviation  Med.  30(3) : 151-15A 


ABSTRACT:  To  study  the  mechanics  of  nourishment  during  weightlessness,  165 
subgravity  parabolas  were  flown  in  an  F-94C  aircraft.  Twenty-five  experimental 
subjects  attempted  to  drink  from  an  open  container,  a  container  fitted  with 
pierced  lid  and  plastic  straw,  and  a  plastic  squeeze  bottle.  Obseir/ations  . 
were  made  regarding  deglutition  of  solids,  including  swallowing  of  both  well 
and  poorly  masticated  boli.  Drinking  from  open  containers  proved  to  be  more 
difficult  than  had  been  anticipated.  For  reasons  of  safety  closed  containers 
such  as  squeeze  bottles,  must  be  used  to  transfer  liquids  Lo  the  mouth  under 
conditions  of  zero-gravity;  the  use  of  straws  is  not  practical.  Deglutition 
of  liquids  or  well  masticated  solids  can  be  accomplished  with  little  or  no 
difficulty  in  the  weightless  state.  However,  a  large  solid  bolus  of  food  is 
a  potential  aspiration  problem.  Regurgitation  of  stomach  contents  may  become 
a  serious  annoyance  during  orbital  flight.  Only  a  small  quantity  of  liquids 
should  be  taken  at  one  time.  Movements  or  abdominal  pressures,  which  may 
initiate  vomiting,  must  be  avoided 
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Ward,  J.  E.,  W.  R.  Hawkins,  &  H.  D.  Stallings  1959  PHYSIOLOGIC  RESPONSE  TO 
WEIGHTLESSNESS;  Initiation  of  Micturition.  (School  of  Avia.  Mod.,  USAF 
Aerospace  Medical  Center,  (ATC)  Brooks  AF3  Texas)  Research  Rept.  No. 

59-35,  Aug.  1959. 

See  Also  Aerospace  Medicine  30; 572-575,  August  1959. 

SUMMARY;  Twenty-six  subjects  were  exposed  to  a  total  of  thirty-seven  separate  jet 
aircra  flights  during  which  zero  gravity  parabolic  flight  maneuvers  were  perform¬ 
ed.  T  capability  of  subjects  to  initiate  micturition  during  weightlessness 
following  a  period  of  hydration  was  studied.  Only  one  subject  was  unable  to  void 
in  the  zero  gravity  state  but  was  able  to  mteturate  in  straight  and  level  flight. 
Four  subjects  were  unsuccessful  in  either  situation.  With  one  exception,  all 
five  of  these  subjects  had  two  hours  or  less  jet  flying  experience.  A  majority 
(58  per  cent)  of  the  subjects  noted  a  slight  to  marked  decrease  in  urinary  urgency 
when  exposed  to  weightlessness.  The  consideration  is  offered  that  the  floor  of 
the  urinary  bladder  may  be  the  primary  sensory  zone  for  the  sensation  of  bladder 
fullness.  Scheduling  of  body  waste  elimination  should  be  incorporated  into  the 
crewman's  standard'  operating  procedures  and  check  list.  Special  consideration 
must  be  given  to  the  design  and  development  of  a  satisfactory  urine  receptacle. 
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Warren,  B.H.  1962  WEICirTLESSN-ESS  -  A  PHYSIOIXXJICAL  PROULL”  IN  SPACE 

In;  Lectures  in  Aerosp-icc  Modlcinc.  Air  Force, 
School  of  Aerospace  Medicine,  Aerospace  Medieal  Div.,  Brooks  AFB,  Texas. 
Armed  Forces  Press  Service,  1962,  447  pp.) 

ABSTRACT:  Prolonged  weightlessness  could  easily  cause  serious  physiological 
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problems.  For  example,  Che  disuse  of  reflexes  of  Che  auconomic  nervous  sysCera 
mighc  cause  chem  noc  co  respond.  In  chac  case,  an  abrupc  acceleraclon  mighc 
cause  blood  co  pool  in  Che  excremicies  reducing  Che  vical  organ  blood  supply. 
DisorienCacion  is  anocher  physiological  problem  of  weighclessness .  The 
answer  co  physiological  problems  of  weighclessness  depend  upon  Che  accainmenc 
of  prolonged  periods  of  crue  weighclessness 
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Warren,  Bruce  H.  1963  A  COMPARISON  OF  PHYSIOLOGICAL  CHANGES  OCCURRING  DURING 
WATER  IMMERSION  AND  BED  REST 

Paper:  34ch  Annual  Meecing  of  Che  Aerospace  Medical  AssociaCion,  SCaCler-HilCon 
Hocel,  Los  Angeles,  Calif.,  April  28  -  May  2,  1963 

ABSTRACT:  Human  waCer  Inanersion  experimcnCs  have  been  performed  by  several 
invesCigaCors  under  Che  assumpCion  ChbC  Che  resulcing  "hypodynamic"  environmenC 
simulaces  certain  condiclona  of  weighclessness.  Bed  resC  has  also  been  used  as 
a  meChod  for  sCudying  Che  hypodynamic  sCaCe.  In  Che  presenC  invcsCigaCion.a 
conCrollcd  comparison  of  Chese  cechniques  was  made.  Twelve  healchy  male 
volunceers  Cook  pare  in  chese  experlmencs.  Each  subjecC  was  sCudied  during  two 
6-hour  water  immersion  periods  and  one  6-hour  bed  rest  period.  Physical  and 
psychological  variables  were  kept  as  constant  as  possible.  Electrocardiograms 
were  traced  continuously  and  blood  pressures  were  recorded  automatically.  Blood 
and  urine  samples  were  collected  for  physical  and  chamical  determinations. 

A  tilt  tjble  was  used  to  produce  gravitational  stress  for  measuring  cardiovascular 
responses  before  and  after  each  hypodynamic  period.  An  analysis  of  the  data 
revealed  that  the  direction  of  change  of  a  physiological  parameter  during  water 
immersion  coincided  with  the  direction  of  change  of  the  same  parameter  during 
bed  rest.  The  biological  relationship  of  the  above  hypodynamic  factors  to 
weightlessness  can  only  be  hypothesized.  Further  evaluation  of  physiological 
changes  occurring  during  water  immersion  and  bed  rest  appear  warranted,  however, 
before  either  is  accepted  as  a  better  tool  than  the  other  for  studying  the 
hypodynamic  state  in  man.  In  over  thirty  hypodynamic  periods  above,  no  signifi¬ 
cant  differences  were  noted  in  the  physiological  parameters  measured  during 
water  immersion  and  bed  rest  which  could  not  be  attributed  to  factors  other 
than  an  increased  hypodynamic  state  during  water  immersion 
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Warren,  J.K.  1962  ASTROMAUTICA  E  MELICINA 
Rassenga  medica  £  culturale  (Milano)  39(9): 


(ASTRONAUTICS  AND  MEDICINE) 
15-18,  51  Sept.  1962. 


ABSTRACT*  Results  of  recent  American  and  Russian  research  projects  and  space 

concerned  vUh  »an  In  .pace  effected  »»  3-“' J 
solar  radiations,  gravitational  forces,  weightlessness,  accelerations,  decelera 
tlons,  and  psychological  factors.  Pictures  of  a  space  environment  simulator  and 
gondola  to  study  disorientation  and  the  effects  of  accelerative  forces  arc 
included.  (Aerospace  Medicine  34(3):  271,  March  l'?63) 
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Watson,  J.T.  1901  GRAVITATIONAL  CONTROL  RESEARQt 

(Report,  Faculty  o£  the  Graduate  School  of  Southern  Methodist  University 
as  Partial  Fulfillment  of  the  Requirements  for  the  Degree  of  Master  of 
Science  in  Electrical  Engineering)  Feb.  1961.  ASTIA  AD  253  588. 


ABSTRACT:  Success  in  attaining  control  over  gravitation  seems  unquestionably 
tied  to  a  better  understanding  of  gravitation.  At  the  present  time,  most  of 
the  work  being  done  towards  gaining  gravitational  control  is  centered  around 
the  quest  for  better  knowledge  concerning  the  nature  of  gravitation.  This 
report  will  be  concerned  with  some  of  the  more  applicable  theories  and  research 
The  information  will  be  discussed  in  four  sections:  Introduction,  Character¬ 
istics  of  Gravitation,  Theories  of  Gravitation,  and  Current  Research  Effort. 
Some  of  the  material  will,  of  necessity,  fall  into  more  than  one  category. 
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Webb  Associates  1962  FORCE  FIELDS 

In:  NASA  Life  Sciences  Data  Book  ,  (National  Aeronautics  and  Space'  Administration, 

Washington,  D.C.)  Contract  NASr-89.  June  1962 

ABSTRACT:  This  handbook  provides  28  pages  of  charts  and  summaries  from  the 
various  force  fields.  Areas  covered  include;  acceleration  (experience,  impact, 
transverse  G  limits,  acceleration  terminology,  variations  in  C  tolerance,  G 
vector  and  consciousness,  direction  of  force,  maximum  tolerable  acceleration 
profiles,  G  protection  by  water  immersion);  tolerance  to  tumbling;  deceleration 
(abrupt  transverse,  positive  and  negative  G  decelerations,  tolerance  to  vertical 
impact,  human  impact  sensitivity,  impact  tolerance);  G  fields  in  rotating  space 
vehicles;  vibration,  (response,  tolerances,  physiological  effects,  psychophysical 
factors,  performance  functions,  transmission,  oxygen  consumption,  respiratory 
ventilation,  and  tracking  performance);  resonance  of  the  abdominal  wall;  oscill¬ 
ations;  high  dynamic  pressures;  and  btast  injury. 
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Weiss,  R.  1962  ZERO-CR.\VITY  PAR,\COL.\  TECHNIQUES 

(Lear,  Inc.,  Grand  Rapids,  Michigan)  Contract  AF  33(657)7199;  ASTTA  AD-278 
680 

(Paper,  6th  National  Convention  of  Military  Electronics,  June  26,  1962, 
Washington,  D.  C.) 


ABSTRACT;  Among  the  environmental  effects  encountered  by  a  space  voyager  is  a 
state  of  weightlessness.  The  effects  of  this  weightless  state  on  both  the  pilot 
and  the  equipment  on  board  are  actively  being  investigated.  The  simplest  method 
of  producing  a  weightless  state  is  by  dropping  a  body  and  allowing  it  to  fall  with 
out  the  influence  of  any  outside  forces.  A  second  method  is  to  fly  a  ballistic 
trajectory  in  either  a  manned  aircraft  or  a  manned  or  unmanned  missile.  Payload, 
space,  and  economic  considerations  favor  the  manned  aircraft  scheme,  and  this 
method  is  discussed.  (AUTHOR) 
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Weiss,  R.  &  L.  Siegler  1963  DISPUT  STSTEIC  TOR  SUB-  AND  ZERO-GRAVITY 

'  FLIGHT  (Behavioral  Sciences  Laboratory,  6570th  Aerospace  Medical  Research 
Laboratories  Aerospace  Medical  Division,  AF  Systems  Comnand,  Wright- 
Patterson  Air  Force  Base,  Ohio)  ‘Technical  Documentary  Report  No,  AMRL- 
TDR-63-11,  proj.  no.  7184,  task  no.  718405.  ASTIA  AD  402  382. 


ABSTI^CT:  A  study  was  performed  of  the  controls  and  pilot  displays  used  to 
fly  a  C-131B  and  KC-135  aircraft  in  a  Keplerlan  trajectory  to  create  zero- 
gravity  conditona.  Evaluation  criteria  for  this  maneuver  were  proposed  and 
applied  to  two  basic  instrumentation  systems  which  were  developed.  An  analog 
simulation  was  formulated  and  these  results  will  be  used  to  further  Improve 
the  systems.  Recommendations  are  made  for  improved  Instrumentation  which 
should  enable  consistent  flights  of  10  seconds  at  zero-gravity  plus  or  minus 
0.0005g 
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Wclcli,  IJ.K.  1V62  PHYSIOLOGIC  ICECESSITIES  IN’  Sl>mAlED  LUNAR  FLlGinS 
In  USAF  School  of  Aerospace  Medicine  Lectures  in  Aerosp.ice  Medicine . 
1962.  Pp.  77-96 


ABSTRACT:  The  primary  purpose  of  including  man  in  a  space  mission  is  to 
utilize  man's  full  and  unique  capabilities  toward  successful  mission  completion. 
This  Cleans,  therefore,  that  the  roan  portion  of  the  space  mission. must  be  at 
maximum  effective  performance  consistent  with  the  mission  profile.  To  insure 
that  man  will  be  at  maximum  ef fectiveniess,  it  is  necessary  to  satisfy  the 
various  physiologic  requirements  Chat  ^n  places  on  the  space  vehicle  system. 
These  physiologic  requirements  are  not  necessarily  unique  to  space  operations 
and,  for  this  discussion,,  will  be  classified  somewhat  arbitrarily  into  atmo- 
pheric  and  metabolic  requirements.  This  paper  will  be  divided  into  two  parts; 
the  first  consisting  of  data  collected  during  space  cabin  simulator  experiments. 
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Welle,  B.  1962  COSMONAUT  TRAINING  PROGRAM 

FBIS,  USSR  &  East  Europe,  No.  70,  April  10,  1962. 


ABSTRACT:  Special  efforts  are  surely  being  made  to  improve  the  training  program 
of  future  cosmonauts.  German  Titov  experienced  several  disturbances--slight 
vertigo  and  sickness.  This  was  probably  because  of  the  influence  of  weight¬ 
lessness  on  the  middle  ear,  the  organ  of  equilibrium.  This  effect  disappeared 
almost  completely  when  Titov  assumed  his  normal  resting  position  and  made  no 
strong  movements  with  his  head.  Experts  are  now  investigating  whether  this 
is  a  biological  effect,  or  an  individual  peculiarity  of  Titov's.  A  scientist 
stated  that  better  methods  will  strengthen  the  organ  of  equilibrium.  In  other 
words,  cosmonauts  must  spend  even  more  time  than  previously  on  rotating  disks 
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and  airings,  on  apparatuses  which  move  in  three  directions  siaulnaneously.  If, 
despite  all  training,  the  troublesome  effects  show  up  during  future  flights, 
if  they  interfere  with  the  ability  to  work  of  the  cosmonauts,  then—  the  princi¬ 
ple  possibilities  are  already  known— artificial  gravity  will  be  created  in  the 
space  crafts  which  will  amount  to  about  one-fourth  or  even  only  one-tenth  of 
the  Earth's  gravity.  Currently,  stress  is  laid  on  coscoonauts  exercising  under 
considerable  weight.  (CARI) 
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Weybrew,  B.  IJ.  6  J.  W.  Parker,  I960  BIBLIOGIbXPHY  OF  SENSORY  DEPRIVATION, 

ISOLATION  ALT)  CONFINEMENT, 

(DSN  Medical  Research  Lab.,  New  London  Submarine  Base,  Conn.) 

Task  MR00S.14  2100.04.04,  Memo.  Rep.  60  1,  Jan.  1960. 

ABSTRACT:  This  bibliography  contains  146  publications  in  the  area  of 
sensory  deprivation,  isolation,  and  confinement.  The  entries  are  categorized 
as  follows:  review  articles,  anecdotal  literature,  and  experimental 
literature--reducclon  of  level  or  variability  of  stimulation,  confinement 
peculiar  to  space  flight,  confinement  peculiar  to  submarine  environment, 
sociological  and  prison  confinement,  animal  studies,  theoretical  articles, 
and  miscellaneous .  (Tufts) 


Whistsett.  C.E. ,  Jr.  1963  SOME  DYNAMIC  RESPONSE  CHARACTERISTICS  OF  WEIGHTLESS 
MAN.  (6570th  Aerospace  Medical  Research  Laboratories,  Wright -Patterson 
AFB,  Ohio)  Report  No.  AMRL-TDR  63-18.  April  1963. 


ABSTRACT:  By  segmenting  the  body  into  14  idealized  masses,  a  mathematical  model 
is  developed  to  approximate  the  mass  distribution,  center  of  mass,  moments  of 
Inertia,  and  degrees  of  freedom  of  a  human  being.  An  analysis  of  the  model  reveals 
that  the  segment  moments  of  inertia  about  the  mass  centers  of  the  hands,  feet,  and 
forearms  are  negligible,  when  compared  to  the  total  body  moments  of  inertia, 
although  the  torso  moment  of  inertia  is  not  negligible.  Some  selected  problems  in 
thrust  misalignment,  free-body  dynamics,  stability  of  rotation,  and  torque  applica¬ 
tion  are  solved  analytically  to  predict  man's  dynamic  response  charact  iristlcs  in 
space.  Preliminary  experiments  indicate  that  the  torque  which  weightless  man  can 
exert  by  applying  a  sudden  twist  to  a  fixed  handle  varies  as  a  half-sine  wave, 
and  is  approximately  67%  of  his  maximum  torque  under  normal  gravity  conditions. 
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Whiteside,  T.C.D.  1960 - HAND-EYE  CO-ORDINATION  IN  WEIGHTLESSNESS. 

(Flying  Personnel  Research  Co..^ittee,  Gt.  Britain)  P/PRC/ 1175 
ASTIA  AD  279666,  May  1960 


ABSTRACT:  Test  were  conducted  to  repeat  previous  experiments  but  without 
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visual  information  on  performance  yet  with  a  visual  fixation  point  so  that 
eye  movement  might  be  controlled.  The  intention  was  to  plot  results  on  a' 
time  scale  by  taking  the  Cartesian  co-ordinates  of  each  point  made  by  the 
subject  and  plotting  "X"  against  time  and  "Y"  against  time.  In  this  way  it 
was  thought  to  demonstrate  the  presence  of  any  adaption  times  or  recovery 
trends.  None  were  shown  in  this  investigation  but  other  interesting  observa¬ 
tions  were  made. 

The  most  immediate  practical  conclusion  to  be  drawn  from  this  small  investiga 
tion  is  that  if  a  pilot  is  in  the  cabin  of  an  aircraft  tdiich  has  "ditched” 
and  filled  with  %Mter,  he  will  be  unable  to  locate  without  difficulty  such 
a  familiar  emergency  control  as  a  hood  Jettison  handle  if  he  cannot  see  it. 
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Wliitcsido,  T.C.D.  1960  TJ£E  EFFECTS  OF  WEICHTLESSN’ESS  ON  SOME  POSTURAL 
MECHANISMS 

(Paper,  1960  Mcetln,'  of  the  Aerospace  Medical  Assoc.  May  9-11,  1960,  Miami 
Beach,  Fla.) 

ABSTRACT:  The  performance  of  an  aiming  task  in  which  a  subject  has  to  point 
to  the  center  of  a  target  before  him,  depends  on  the  coordination  of  visual 
information  with  intact  proprioceptive  and  efferent  mechanisms.  When  the  task 
is  carried  out  with  the  eyes  closed,  some  verification  of  performance  is  still 
possible  -.-  especially  if  the  hand  is  brought  back  to  touch  the  nose  as  in  the 
well-known  clinical  test.  Such  an  aiming  test  with  eyes  closed  has  been  carried 


out  while  the  subject  was  exj 
In  addition,  subgravity  was 


posed  to  different  G  forces  including  zero-G. 
iimulated  by  water  iimierslon.  The  results  of  these 


tests  are  reported  in  this  paper. 
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Whiteside,  T.  C,  D,  1961 

Aerospace  Medicine  32(8) 


lL\:n)-EYE  COORDINATION  IN  WEIGHTLESSNESS 
: 719-725,  Aug.  1961 


ABSTRACT:  To  study  hand-eyi  coordination  under  conditons  that  would  eliminate 

the  variable  of  visual  monitoring  of  performance  yet  with  eye  movement  con- 

point  at  graph  paper  situated  some  20  to  25 
inches  from  his  chest  at  che^t  level..  A  thimble  with  a  point  was  worn  on  the 
index  finger  so  that  accurate  measurements  could  be  made.  A  mirror  was  located 
in  such  a  manner  that  the  S  saw  a  target  situated  to  one  side  but  could  not 
see  his  hand  and  arm. .  The  aiming  task  was  performed  under  normal  conditions, 
under  simulation  of  subgravlty  (immersion  in  water  up  to  neck),  under  zero  g 
in  an  aircraft  flying  the  well-known  parabola,  and  under  acceleration  (2g) 
on  the  centrifuge.  Practical  implications  of  the  findings  were  indicated. 
(Tufts) 
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Whlesett,  C.  E.  1963  A  MATHEMATICAL  MODEL  TO  REPRESENT  WEIGHTLESS  MAN 

(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler* 
Hilton  Hotel,  April  29-May  2,  1963) 

ABSTRACT:  To  maneuver  and  work  in  space,  the  astronaut  of  the  future  must 
equipped  with  a  system  to. provide  propulsion,  stabilization,  and  life  support. 

The  most  desirable  characteristics  of  this  self-maneuvering  and  life  support 
system  are  maximum  freedom  of  motion  for  the  man,  and  minimum  mass  for  the  system. 
These  criteria  make  the  system  dynamics  heavily  dependent  upon  the  dynamic  response 
characteristics  of  the  human  body.  A  gap  exists,  however,  between  anthropometric 
data  and  dynamic  parameters  needed  to  design  a  self-maneuvering  unit  for  the 
astronaut.  A  mathematical  model  which  will  represent  the  biomechanical  properties 
of  the  human  body  is  needed  to  bridge  this  gap.  The  purpbse  of  this  paper  is  to 
describe  such  a  model.  It  is  concerned  with  only  those  major  dynamic  effects 
which  result  when  the  human  body  is  subjected  to  unbalanced  forces,  and  not  the 
physiological  and  psychological  problems  of  manned  space  flight.  The  development 
and  analysis  of  the  model  is  followed  by  the  description  of  an  effort  to  validate 
the  model  experimentally.  (CARI) 
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Winter,  K.  1961  DER  ERSTE  SCHRITT  INS  WETTALL  (The  First  Step  into 

the  Universe)  Weltrumfahrt  (Frankfurt),  12(4) : 101- 103,  July-August 
1961,  in  German 


ABSTRACT:  This  is  a  description* of  iu.  Gagarin’s  orbital  flight  as  compiled 
from  open  Soviet  literature  and  newspapers.  Education,  training  and  back¬ 
ground  of  Soviet  astronauts  are  similar  to  those  in  the  United  States. 
According  to  Gagarin's  own  notes,  he  ate  and  drank^  wrote,  and  was  not 
adversely  affected  by  weightlessness.  *Gagarin  wore  a  space  suit  throughout 
the  flight.  Preparation  for  the  flight  included  parabolic  flight, 
centrifrige  rides,  and  parachute  Jumps. 


791 


Wolazck,  0.  1959  ON  THE  TECHNICAL  REALIZATION  OF  SUBGRAVITY  AND  WEIGHTLESSNESS 

Proceedings  of  the  Xth  International  Astronaut ical  Congress.  1959 
(Wien:  Spr inger-Ver lag ,  1960) 


ABSTRACT:  Considers  the  problem  of  a  technical  realizatior  of  sub-gravity  and 
weightlessness  on  earth  and  under  the  full  effects  of  the  .orce  of  gravity. 
Practicar  methods  are  presented  with the  aim  of  conducting  fesearch  work  in  space 
technics  and  medicine. 


WEIGHTLESSNESS 
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Yasdovskly,  Y.J.  1958  BIOLOGICAL  EXPERIMENTS  ON  ROCKETS  AND  ARTIFICIAL 

EARTH  SATELLITES.  (Paper,  presented  at  the  Rocket  and  Satellite  Syaposiun 
during  the  Fifth  Reunion  of  the  Conmittee  Special  Annee  Geophysique 
Internationale,  Moscow,  July  30  -  August  9,  1958) 


ABSTRACT:  The  safety  of  living  organisms  during  rocket  flights  can  be  guaran¬ 
teed  only  under  conditions  which  protect  the  organism  from  the  action  of  a 
whole  complex  of  unfavorable  external  factors:  high  degrees  of  rarefaction  of 
the  air,  the  absence  of  molecular  oxygen,  cosmic  rays,  ultraviolet  radiation, 
meteors,  weightlessness,  etc.  This  paper  discusses  the  programs  conducted  by 
the  Russians  to  (1)  select  the  most  suitable  biological  specimen  for  conducting 
the  experiments  (2)  develop  methods  of  investigating  the  physiological  functions 
of  an  animal  suitable  for  use  under  the  conditions  of  flight  on  a  rocket,  (3) 
determine  the  possibility  of  guaranteeing  the  conditions  necessary  for  the 
animal  to  live  with  the  aid  of  a  small,  regenerating,  hermetically  sealed  cabin 
during  rocket  flights  to  an  altitude  of  100  km,  and  (4)  determine  the  possi¬ 
bility  of  utilizing  an  ejectlble  cabin  to  recover  animals  and  apparatus  from 
high  altitudes.  A  good  description  is  given  of  the  Laika  experiment. 
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Yazdovshii,  V.I.,  E.M,  Yuganov  &  l.I.  Kas'lan  1960  USTANOVOCHNYI  REFLECKS 
INTAKTNYKH  ZHIVOTNYKH  V  USLOVIIAKH  VEVESOHOSTI  (Postural  Reflexes  of  , 

Intact  Animals  Under  Conditions  of  Weightlessness) 

Akademlya  Nauk  SSSR.  Izvestlya.  Scrlya  Blologlcheskaya  (Moscow)  25:  762-767. 

ABSTRACT:  During  a  rocket  flight,  two  white  rats  and  two  white  mice  were 
enclosed  In  a  sealed  cabin  of  the  regenerative  type  with  normal  atmospheric 
conditions.  The  postural  reflexes  were  studied  during  a  sevenfold  increase  In 
gravity  and  a  nlne-mlnute  period  of  weightlessness.  Food  and  drink  were  accesslbl* 
throughout  the  entire  flight.  The  studies  resulted  In  data  concerning  Individual 
and  species  differences  for  motor  activity  during  weightlessness.  The  animals 
were  more  coordinated  within  40-45  seconds  of  weightlessness.  The  first  signs 
of  adaptation  to  weightlessness  were  made  after  40-45  seconds. 
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Yazdovskly,  V.  I.,  Yuganov,  Ye.  M. ,  and  I.  X.  Kas'yan.  1960  THE  ADJUSTING 
REFLEX  OF  INTACT  ANIMALS  IN  ZERO-GRAVITY  CONDITIONS.  Letopls 'Zhurnal ' 
nykh  Statey.  46.  (from  periodical:  Izvestlva  Akad.  Nauk  USSR.  Serlya 
Biol.  Nr.  5. 
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Yazdovskly,  V.I.,  &  R.M.  Baevskll  1962  MEDICO-BIOLOGICAL  CONTROL  IN 
COSMIC  FLIGHT.  (Joint  Publications  Research  Service,  Washington,  D.C.) 
JPRS  16205,  15  Nov.  1962.  ASTIA  AD  299  170. 

Translation  from  Akademlya  Nauk  SSR.  Vestnik  32(9);9-15,  1962. 


ABSTRACT:  The  task  of  this  article  Is  to  give  a  general  Idea  of  the  character 
of  radlotelemetrlc  systems  of  medlcoblologlcal  control  in  their  current  state 
i.e.  the  state  In  which  they  were  utilized  partim  in  the  vehicles  "Vostok-3" 
and  "Vostok-4"  and  to  Indicate  the  ways  of  their  Imporveraent  In  view,  of  the 
guarantee  of  blo-medlcal  control  In  subsequent  cosmic  flights  covering  greater 
distances  and  having  longer  duration.  (Author) 
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TAxdovtkly,  V.I.,  E.M.  Tugxnov,  &  I. I.  K**y«n  1963  POSTURAL  REFLEXES  IN 
INTACT  ANIMALS  UNDER  CONDITIWIS  OP  WEIGHTLESSNESS  (Nxtlonxl  Aeronautic* 
and  Space  Administration)  NASA  TT  F*130,  March  1963 


ABSTRACT:  Experiments  were  conducted  on  two  albino  rata  and  two  albino  mice 
to  study  their  postural  reflexes  under  conditions  of  alternately  Increased 
and  decreased  gravity  and  to  determine  the  time  required  for  developsmnt  of 
adaptive  reaction*  in  the  weightless  state. 
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Young,  R.S.  1961  BASIC  RESEARCH  IN  ASTROBIOLOGY 

(In:  Advances  in  the  Astronautical  Sciences.  Volume  6,  Ed.  by  H.  Jacobs  and 
E.  Burgess,  The  Macmillan  Company,  New  York,  1961)  pp.  317-327 


ABSTRACT:  The  sea  urchin  eggs  and  sperm  were  used  in  tests  to  determine  the 
effect  of  zero  gravity  on  two  basic  cellular  phenomena:  fertilization  and  cell 
division.  The  sperm  and  eggs  were  mixed  at  the  end  of  the  acceleration  phase 
of  the  flight  and  fertilization  occurred  during  weightlessness.  The  techniques 
and  results  are  discussed* in  detail 
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Young,  W.  R.  1959  WHAT  IT'S  LIKE  TO  FLY  INTO  SPACE.  Life  A6{15):132- 
149  13  April. 

ABSTRACT:  This  article  describes  training  tests  for  astronauts  and 
provides'  full  page  photos  (Including  cover  in  color)  of  weightlessness 
tests.  Author,  Life  science  editor,  participated  in  90  zero-gravity 
experiments  in  a  modified  Convalr  131-B  Aircraft. .. ."power-dived  from 
about  12,000  ft.  until  it  reAches  an  airspeed  of  285  mph.  Then  it  is 
sharply  pulled  up  into  a  30°  ‘-limb.  For  the  next  15  seconds  the  plane 
arcs  through  the  air . . . .welghtlessly."  Very  clear  article  describing 
gravity  and  zero-gravity  research  work  being  done  at  various  U.  S. 
Laboratories.  (CARI) 
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Yuganov.  Ye.  M.,  1.  I.  Kas'yan.  61V.I.  Yazdovskiy  1960  MUSCULAR 

TONUS  UNDER  CONDITIONS  OF  WEIGHTLESSNESS .  Izvestlya  Akademlt  Nauk. 
Sertva  Biologtcheskava.  25(A);601-606.  July-Aug.  (Academy  of  Medical 
Sciences  USSR).  (Translation).  NASA  TT  F-131,  March  1963 


ABSTRACT:  The  authors  of  this  article  report  experiments  %rhich  were 
performed  on  a  rabbit  to  determine  the  nature  and  extent  of  change  in  the 
muscular  tonus  of  a  living  organism  %ihen  it  is  subjected  to  the  alternating 
action  of  gravity  and  weightlessness.  On  the  basis  of  the  data  collected, 
it  was  concluded  that  vertical  shifting  of  the  eye  of  a  rabbit  in  space 
indicates  a  decrease  in  the  tonic  tolerance  of  the  ocular  musculature  during 
weightlessness.  It  is  suggested  that  oculogravitational  and  agravitational 
illusions  are  connected  with  vertical  shifts  of  the  eye.  These  shifts  are 
caused  by  reflex  action  of  the  otolith  apparatus.  The  nature  and  extent  of 
counterrotation  of  the  eye  of  a  rabbit  in  sp4<^6  was  recorded  by  direct  film¬ 
ing.  The  muscular  tonus  was  estimated  from  the  condition  of  the  tonic 
labyrinthine  reflex  of  counterrotation  of  the  eye.  No  experimental  data  on 
the  subject  has  been  found  either  in  Soviet  or  in  foreign  literature.  The 
only  information  available  seems  to  consist  of  theoretical  assumptions 

concerning  the  possibility  of  changes  in  muscular  tonus  during  weightless¬ 
ness.  It  has  now  been  recognized  that  weightlessness  is  not  dangerous  to 
life  and  that  it  does  not  cause  any  substantial  change  in  the  cardiovascular 
and  respiratory  systems. 
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Yuganov,  Y.  M.,  N.  N.  Gurovskiy,  I.  I.  Kas'yan,  A.’  M.  Konovalov,  V.  A.  Yasubov, 
&  V.  I.  Yasdovskiy  1961  SENSORY  REACTIONS  AND  THE  STATE  OF  VOLUNTARY 
MOVEMENTS  OF  MAN  UNDER  CONDITIONS  OF  WEIGHTLESSNESS.  Izvestiva  Akademii 
Nauk  SSR  (Seriya  Biologicheskaya)  (Proceedings  of  Academy  of  Sciences  USSR. 
Biological  Series)  (Moscow)  (6>: 897-903,  Nov-Dec.  1961 


ABSTRACT:  A  study  was  carried  out  of  the  pattern  of  sensory  reactions  and  of  the 
changes  in  some  indices  of  voluntary  movements  of  man  under  the  conditions  of  a 
short  exposure  to  imponderability  reproduced  in  an  aeroplane  flight.  It  was  shown 
that  under  these  conditions  in  healthy  persons  no  adverse  sensory  reactions  do 
arire  in  most  cases.  During  the  initial  period  of  imponderability  the  exactness 
of  the  motor  function  is  reduced  and  the  time  of  voluntary  movements  somewhat 
increases.  This  change  however  is  of  a  transient  character  and  becomes  less 
pronounced  in  reiterated  flights  or  disappears  altogether.  When  a  man  is  fixed 
in  an  arm-chair  simple  motor  acts  can  be  performed  under  the  conditions  of 
imponderability  fairly  rapidly  and  precisely.  (CARl) 
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Yuganov,  Y'J.  M. ,  1,1,  Kas'y^n,  N,N,  Gurovakiy,  B,l,  Yakubov,  &  V,I,  Yazdovskiy 

1961  SENSORY  REACTIONS  AND  VOLUNTARY  MOVEMENTS  IN  MAN  DURING  WEIGHTLESSNESS 
In;  Akademtva  nauk  SSSR.  Izveativa.  Seriya  biologicheakaya ,  no;. 6, ,1961, 

697-904 

ABSTRACT:  A  i^tudy  vaa  conductad  with  39  men,  22  to  28  yeara  old,  in  40  flighta 

in  an  alrplan.  i.i  which  weightleasneaa  occurred  for  perioda  of  35  to  40  acc. 
Welghtleaaneaa  waa  created  by  movement  of  the  aircraft  along  a  parabolic  curve. 

The  amount  of  overload  at  the,  atart  and  the  end  of  flight  along  the  parabola, 
and  the  condition  of  weightleasneaa  were  controlled  visually.  The  data  obtained 
indicated  that  38  men  experienced  a  "very  pleasant  feeling  of  unusual  lightness," 
and  only  one  in  the  first  flight  noted  an  unpleasant  sensation  in  the  epigastric 
region.  The  data  obtained  indicated  that  there  was  no  change  in  the  analytical 
and  synthetic  cortical  function  during  brief  periods  of  weightlessness.  All 
the  subjects  adjusted  quite  rapidly  to  weightlessness.  The  precision  of  muscular 
efforts  was  determined  by  experiments  conducted  with  14  men  trained  to  exert 
muscular  efforts  on  a  special  dosimeter  from  which  the  visual  reading  of  its 
Indicator  movement  was  impossible.  The  table  indicates  that  the  performance 
precision  remained  practically  unchanged  only  in  4  men  out  of  14.  Ten  subjects 
committed  errors  of  150-1250  g.  The  errors  in  the  performance  precision  during 
weightlessness  we  e  apparently  due  to  the  fact  that  the  subjects  did  not  have  to 
make  any  effort  in  holding  the  hand  in  a  given  position.  Twelve  subjects  participated 
in  a  study  of  movements  preparatory  to  taking  food  and  movements  of  swallowing 
liquid,  semiliquid,  and  solid  foods  under  conditions  of  weightlessness.  Five 
men  out  of  12  noted  slight  difficulty  in  swallowing  liquid  and  semiliquid  foods. 

During  weightlessness,  a  number  of  individuals  showed  changes  in  the  indexes 
characterizing  voluntary  movements.  These  disturbances  are  probably  connected 
with  changes  in  the  character  and  degree  of  the  stimulation  of  the  neuroreceptor 
apparatus  of  the  statokinetic  and  vestibular  sensors.  Thbs  it  seems  that  man  is 
able  to  adapt  himself  to  the  conditions  of  space  flight  and  weightlessness. 
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Yuganov,  Ye.  M. ,  P.C.  Isakov,  I. I,  Kaciyan,  D.V,  Afanasiev  &  G.I.  Pavlov  1962 
MOTOR  ACTIVITY  OF  INTACT  ANIMALS  UNDER  CONDITIONS  OF  ARTIFICIAL  GRAVITY 
(Akademiya  nauk  SSSR.  Isvestiya .  Seriya  Biologicheskaya ,  no,  3,  1962,  455-460) 

ABSTRACT:  The  minimal  effective  value  of  artificial  gravity  necessary  to  maintain 
the  body  posture  and  coordination  of  movements  of  mice  and  rats  under  conditions 
of  weightlessness  as  in  the  parabolic  flight  of  an  aeroplane  was  determined. 
Artificial  gravity  was  created  in  a  small  size  contrifuge  which  produced  radial 
accelerations  varying  from  0.05  tp  1.0  g.  Accelerations  of  0.28  to  0.3  g  were 
sufficient  for  prophylaxis  of  the  unfavourable  effect  of  weightlessness  upon  the 

motor  -  reactions-  of  the-aninv  I 3t — There  are— T^f  igures  and  i  ^-able  . — English- - 

language  references  are:  Beckh  H.J.  1959.  Flight  experiments  about  huna.'. 
reactions  to  accelerations  which  are  followed  or  preceeded  by  weightlessness. 
Aerospace  medicine,  30,  6,  391-409;  Graveline  D.E.,  Balke  B.,  McKensie  R., 
Hartmann,  B.  1961.  Psychobiologic  effects  of  water  immersion  induced  hypo- 
dynamics.  Aerospace  medicine,  32,5. 
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Tuganov,  E.  M.  P.  K.  Isakov  at  al  1963  MOTOR  ACTIVITY  OF  IinACT  ANIM4LS 
UNDER  CONDITIONS  OF  ARTIFICIAL  GRAVITY. 

Fed._Proc.  22:589-592,  May-Juna  1963. 
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Yugov,  Y. ,  A.  Serov  1958  BEFORE  MAN'S  FLIGHT  INTO  SPACE. 
Soviet  Press  (Embassy  of  the  USSR,  Washington.,  D.C.) 
Translation  No.  553,  5  Nov.  1958. 


ABSTRACT:  Outlines  bo^h  biological  problems  solved  and  yet  to  be  resolved 
for  manned  rocket  space  >l^hts  and  summarizes  briefly  some  accomplishments 
of  Swiet  space  biology,  which  include  some  Sputnik  II  findings  and  some 
results  of  preceding  investigations  on  animal  -  carrying  rocket  flights. 
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Zylstro,  D.  1960  ASTRONAUTS  WILL  REQUIRE  LESS  SLEEP 
Mtsatles  and  Rockets.  6:33-34,  29  February  1960 
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Anon,  1950  ELEVATORS  TO  HELP  DETERMINE  EFFECTS  OF  REDUCED  GRAVITY  ON 
SUPERSONIC  PILOTS,  Tech.  Data  Digest.  9(19):ll»12 

ABSTRACT:  Discussion,  in  nontechnical  terms,  of  the  problems  involved  in  space 
travel,  with  particular  attention  to  problems  of  weightlessness,  orbital 
phenomena,  travel  time  to  planets  and  stars,  and  surface  conditions  on  the 
planets.  The  importance  of  space  exploration  for  scientific  studies  is 
discussed. 
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Anon.  1952  MAN  WITHOUT  GRAVITY:  THE  PHYSIOLOGICAL  AND  PSYCHOLOGICAL  PROBLEMS 
OF  SPACE  FLIGHT.  Flight  61:298-300,  March  14,  1952 

ABSTRACT:  The  principal  physiological  functions  of  the  human  body,  such  as. 
resp. ration,  circulation,  and  digestion,  are  primarily  muscular  in  action  and 
therefore  independent  of  gravitational  puli.  The  action  of  the  labyrinthic  fluid 
in  tlie  inner  ear  is  determined  by  mass  inertia  rather  than  by  weight.  The  otolith 
orga  is  on  the  other  hand  require  a  gravitational  field  for  their  normal 
oper  It  ion . 

However,  it  is  not  known  what  nervous  impulses  would  be  transmitted  by  the  oto¬ 
lithic  organs  under  true  zero  g  conditions;  exper ime.ital  evidence  allows  the 
assumption  that  vision  and  somatic  sense  organs  would  partly  compensate  for  dis- 


The  author  summarizes 
such  as  the  need  for  at- 


turbances  in  the  balancing  mechanisms  of  the  inner  ear. 
other  problems  that  will  arise  in  actual  space  flight, 
mospheric  circulation  because  of  lack  of  convection  currents;  prevention  of 
blackouts  during  high  take-off  accelerations,  protection  from  radiation,  the 
possibility  of  infection  by  alien  viruses  and  germs  encountered  on  other  planets, 
and  the  need  of  proper  preparation  against  psychological  crises  on  extended 
flights.  (Literatuuroverzicht  (Over  Ruiratevaartgeneeskunke)  (Space  Medicine 


Bibll 

den 


iography)  (Technisch  Documentatie  en  Infon.iatie  centrum  voor  de  Kri jgsmacht , 
Haag,  Netherlands)  Rept .  No.  TDCK-16903;  ASTIA  AD-227  8i7;  Feb.  1959) 
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Anon.  1952  THEY'RE  OFF.  THE  MONKEYS  AND  THE  MICE:  PHYSIOLOGICAL 
RESEARCH  ON  ANIMALS  LEADING  TO  HUMAN  SPACE  FLIGHT. 

Western  Aviation  32(11): 12 

ABSTRACT:  Two  monkeys  and  t%ra  mice  have  survived  a  ride  to  an  altitude  of 
200,000  feet  in  Aerobee  and  V-2  type  rockets  fired  from  Holloman  Air  Force 
Base  at  Alamogordo,  New  Mexico.  The  experiment  was  carried  out  by  the  U.S. 
Air  Force  Air  Research  and  Development  Command.  The  monkeys  had  been  anes¬ 
thetized  to  preveht  them  from  interfering  with  the  recording  instruments. 

The  mice  were  placed  in  two  separate  drums,  one  smooth  on  t|ie  inside,  the 
other  provided  with  a  small  shelf.  An  initial  arceleraiion  of  15  g  for  less 
than  one  second  wa&  followed  by  3  to  4  g  for  about  45  econds.  At  the  peak 
of  the  trajectory  the  animals  were  weightless.  Films  taken  during  the  flight 
showed  the  "floating"  mouse  in  a  state  of  complete  disorientation  and  unable 
to  coordinate  its  movements.  The  mouse  in  the  drum  provided  with  a  shelf 
was  able  to  hold  on  to  it  and  comnand  its  body  at  will.  A  statement  by  major 
Charles  Yaegcr  on  his  reactions  during  near-zero  conditions  (while  following 
a  ballistic  trajectory)  confirmed  the  fact  that  proper  performance  of  the 
pilot  is  not  impaired  under  such  conditions.  (Literatuuroverz icht  (Over 

Ruimtevaartgeneeskunjte)  (Space  Medicine  Bibliography)  (Technisch 
Documentatie  en  Informatie  Centrum  voor  dc  Krijgsmacht,  den  Haag,  Nether¬ 
lands)  Rept.  No.  TDCK-160903,  Feb.  1959.  ASTU  AD  227  817. 
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Anon.  1957  SOVIET  EXPERIMENTS  ON  EFFECT  OF  WEIGHTLESSNESS  ON  HUMANS 
Esti  Hirlap  (Budapest),  8  Nov.  1957 


ABSTRACT:  An  article  in  a  Budapest  daily  revealed  that  "A  correspondent  of  the 
Daily  Worker  (presumably  London)  reports  from  the  Soviet  capital  that  16  Soviet 
fliers  have  performed  experiments  on  themselves  to  determine  what  effects  the 
absence  of  the'  gravitational  force  of  the  Earth  has  on  the  human  organism.  This 
is  a  sign  that  the  Soviet  scientists  are  preparing  to  send  men  into  space.  They 
have  established  by  means  of  repeated  experiments  on  weightlessness  that  the 
human  organism  can  adapt  itself  to  such  circumstances.  One  of  them  on  whom  such 
experiments  have  been  done  a  number  of  times,  was  able  to  correctly  orient  him¬ 
self  and  perform  coordinated  movements  during  levitation  (lebeges)." 

The  airticle  then  reported  that  Professor  Romadin  placed  the  speed  of  the  second 
Soviet  artificial  satellite  at  only  2.5  kilometers  per  second  less  than  would  be 
needed  to  completely  overcome  the  Earth's  gravitation.  The  professor  also  said 
that  the  power  developed  during  the  few  seconds  of  the  rocket's  ascent  is  more 
than  the  capacity  of  the  Kuybyshev  hydroelectric  works. 
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Anon.  1957  HAN  IN  SPACE 

Brit.  Med,  i.  (London),  2(5052):  1041-1042  ,  2  N^'v.  1957. 


ABSTRACT:  The  possibility  of  human  space  travel  is  discussed  in  general. 
The  hazards  and  problems  of  spaca  travel  (confinement,  acceleration,  barn 
metric  pressure,  radiations,  meteorites,  food,  re-entry  problems)  and 
possible  means  of  overcoming  them  are  briefly  considered. 
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Anon.  1957  SPACE  MEDICINE 
m  l(3):27-33,  Dec.  1957 

ABSTRACT:  In  commenting  on  space  travel,  the  author  first  gives  a  history  of 
mans  attempts  to  fin<i,  out  more  about  their  environment.  Psychologists  explain 
man's  stubborn  desire  for  space  travel  through  the  "escapist"  urge.  Another 
urge  might  be  man's  desire  to  conquer  physical  obstacles.  Also,  curiosity  plays 
an  important  role.  The  amount  of  time  required  to  travel  from  Earth  to  Mars 
or  Venus  has  been  computed  and  is  reported  in  this  paper.  The  author  also 
comments  on  certain  problems  to  be  encountered  in  a  space  flight  such  as  weight¬ 
lessness  and  lack  of  oxygen. 
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Anon.  1958  HOMO  SPACIENS 

Physician's  Bulletin  23:67-69 

ABSTRACT:  The  question  of  man's  traversing  the  upper  atmosphere  and  the  vacuum 
of  outer  space  ps#es  medical  problems  which  are  both  challenging  and  formidable. 
In  the  main,  it  will  be  necessary  to  devise  measures  for  his  protection  and  his 
physiologic  maintenance.  This  presumably,  will  require  man's  enclosure  in  a 
hermetically  sealed  shell  encompassing  an  environment  to  which  he  is  accustomed. 

Physiologically,  man  in  a  space  vehicle  presents  a  variety  of  major  problems. 
Most  conspicuous,  of  course,  is  his  vital  need  for  oxygen.  Then,  too,  exhaled 
carbon  dioxide  will  need  to  be  eliminated.  The  problem  of  the  disposal  of 
human  waste  material  is,  as  yet,  unsolved. 


2,456 


Beyond  the  sphere  of  earth's  gravitational  pull,  man  will  have  to  cupe  with 
"weightlessness"  just  as  soon  as  the  rocket's  propulsive  motor  is  cut  off. 
Space  man's  environ  .  be  one  of  absolute  monotdny.  Heron  has  demon¬ 

strated  experimcntai ly  Lii  \.  ...uno tonous  situations  may  produce  striking  mental 
abnormalities  in  normal  human  subjects. 

The  aim  of  space  medicine  is  essentially  to  aid  engineers  in  creating  ap- 

proxitiMtely  the  same  environmental  conditions  for  man  in  space  that  prevail 
near  the  earth's  surface. 
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Anon.'  1958  SPUTNIKS  AND  SPACE  SHIPS  BREAKING  THROUGH  THE  BIOLOGICAL 

SARRIER.  USSR  no.  4:17-19,  1958 


ABSTRACT:  A  general  article  which  covers  the  physiology  of  cosmic  flight; 
overcoming  hazards  of  space;  how  much  speed  can  the  body  endure;  weight¬ 
lessness  and  acceleration;  altitude  and  survival;  and  the  space  age. 


814 

Ancn.  1958  SATELLITES  PAVE  WAY  FOR  SPACE  TRAVEL- 

FBIS  USSR/East  Europe  No.  186,  Sept.  24,  1958. 

ABSTRACT;  The  problems  during  the  third  stage  of  rocket  investigations 
included  the  checking  of  all  the  results  obtained  during  the  flight  of 
animals  up  to  a  height  of  212  kilometers.  During  the  so-called  "active" 
stage  of  the  flight,  with  the  intense  noise  and  G-force,  the  rate  of  pulse 
and  breathing  and  the  blood  pressure  of  nonanesthet ized  animals  increased 
as  a  rule.  When  the  state  of  weightlessness  set  in,  these  physiological 
indices  remained  at  a  high  level  for  the  first  two  to  three  minutes,  but  by 
the  fifth  or  sixth  minute  they  returned  to  the  initial  level.  Animals 
which  were  anesthetized  showed  no  changes  in  the  rate  of  pulse  and  breath¬ 
ing  and  in  blood  pressure  during  the  state  of  weightlessness.  Telemetric 
data  obtained  during  the  ascent  of  the  rocket  showed  that  the  heartbeat 
was  almost  trebled.  But  subsequently,  while  acceleration  rose,  the  rate 
of  the  heartbeat  fell.  The  rate  of  breathing  also  rose  three  to  four  times 
under  the  influence  of  maximal  acceleration;  this  is  apparently  due  to  the 
considerable  increase  in  the  weight  of  the  dog.  (CARI) 
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Anon .  1958 

The  New  York  Times.  Feb.  10,  1958.  p.  14 


ABSTRACT:  Description  of  a  manned  sphere,  10  ft  in  diameter  which  could 
be  lifted  to  100,000  feet  altitude  by  balloon,  then  released  and  a  rocket 
motor  boost  it  to  3400  mph,  raising  the  sphere  to  600,000  feet  altitude. 

It  would  then  begin  a  free-fall  that  would  produce  2.5  minutes  of  weight¬ 
lessness.  It  is  primarily  designed  to  give  training  in  weightlessness  but 
could  give  some  experience  in  acceleration,  deceleration  and  isolation  as 
in  space  flight.  (CARI) 
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Anon.  1958  -MOUSE  IN  LIQUID  SUIT  SHOWS  HOW  MAN  MAY  SURVIVE  STRESS  OF  GRAVITY 
IN  SPACE  TRIPS 

Wall  Street  J.  8  Feb,  1958 


Anon.  1958  CORNELL  PROBES  WEIGHTLESSNESS 
Science  Nows  Letter  73: 39 

See  also  Aviation  Week  68(2}:26-28,  Jan.  13,  1958 
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Anon.  1958  AIR  GROUND  TELEMETRY  SYSTEM  FOR  THE  ACQUISITION  OF  PHYSIOLOGICAL 
DATA  DURING  SUB-GRAVITY  CONDITIONS  (Aeromedical  Lab,,  Holloman  AFB) 

8  May  1958, 

ABSTRACT:  Airborne  system,  teltmeter,  tape  facility,  mounting  and  installation  ol 
all  equipment,  galvanic  skin  resistance,  skin  temperature  measurement,  heart  rate, 
blood  pressure,  respiration  rate  and  depth,  amplifiers,  transducers,  physiological 
console,  etc. 


Anon.  1958  FEW  PHYSIOLOGICAL  CHANGES  NOTED  IN  MONKEY'S  WEIGHTLESS 
FLIGHT  Aviation  Week.  69(25):23.  22  Dec.  1958. 


ABSTRACT:  The  longest  weightless  period  achieved  thus  far  with  a  primate 
(13.3  min.)  produced  no  significant  physiological  changes  in  a  1-pound 
squirrel  monkey  fired  300  miles  into  space  in  an  Army  Jupiter  intermediate 
range  ballistic  missile  ncse  cone  as  part  of  a  joint  Navy-Army  medical 
experiment.  Enclosed  in  a  small  metal  cylinder  placed  inside  a  larger  capsule, 
"Gordo"  was  placed  supine  with  his  knees  drawn  over  his  chest  and  equipped  with 
gear  to  measure  his  heart  action,  blood  pressure  respiration,  pulse  rate, 
and  voice  response.  Special  instruments  were  installed  to  measure  the 
temperature  and  pressure  Inside  the  smaller  cylinder.  A  physiological 
telemetric  system  developed  by  Captain  Norman  L.  Barr,  chief  of  the  Navy's 
aviation  and  space  medicine  program,  and  a  telemetric  system  developed  by  the 
Army  provided  information. 
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Anon.  1958  ZERO  GRAVITY  TESTS  SHOW  MAN  CAN  ADJUST  TO  SPACE 
Aviation  Week  (December  22,  1958)  pp.  52-55 

ABSTRACT:  Weightlessness  in  space  may  not  cause  the  serious  crew  problems 
many  biomedical  scientists  have  envisioned.  No  serious  decrement  in  man's  per¬ 
formance  should  occur  as  a  result  of  zero  gravity.  (Literatuuroverzicht  (Over 
Ruimtevaartgeneeskunke)  (Space  Medicine  Bibliography)  (Technisch  Documentatie 
en  Informatie  Centrum  voor  de  Krljgsmacht,  den  Haag,  Netherlands)  Rept .  No.  TDCK- 
16903;  ASTIA  AD-227  817;  Feb.  1959) 
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Anon.  1958  THE  HUMAN  FACTOR  IN  SPACE  TRAVEL 

Air  University  Quarterly  Review  10  (2): 1-151;  Summer  1958 

ABSTRACT:  This  issue  deals  with  the  human  factor  in  space  travel  ana  discusses 
the  following  subjects:  Air  Force  human  factors,  basic  factors,  biodynaraics,  the 
engineered  environment,  observations  in  high  altitude  sealed-cabin  baloon  flight, 
human  performance,  human  requirements,  weightlessness  of  manned  space  operations. 
This  issue  deals  over  these  subjects  by  12  chapters.  (Literatuuroverzicht  (Over 
Ruimtevaar':;,eneeskunke)  (Space  Medicine  Bibliography)  (Technisch  Documentatie  en 
Informatie  Centrum  voor  de  Krijgsmacht,  den  Haag,  Netherlands)  Rept.  TDCK-16903; 
ASTIA  AD-227  817;  Feb.  1959) 
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Anon.  1958  SOVIETS  RECOVER  RESEARCH  ROCKET  DOGS 
Aviation  Week  69;  61-63,  3  Nov.  1958 


ABSTRACT:  Izvestia  reports  two  dogs,  Belyanka  and  Pestraya,  were  recovered  from 
280  miles  altitude  In  a  single-stage  research  rocket  launches  from  the  "middle 
latitudes  of  Soviet  European  territory"  on  Aug.  27,  1958,  with  a  3, /26-lb. 
payload.  This  is  reported  as  being  the  second  launching  of  such  a  rocket. 

The  felt-lined  cabin,  which  landed  "in  a  selected  area,"  contained  "a  generation 
system,  a  jelf-contained  system  for  recording  the  biological  functions  of  the 
animals,  and  a  special  motion,  picture  camera."  The  rocket  was  stabilized  "during 
the  entire  flight.  Including  the  Inertial  part  of  its  flight,"  to  ensure  the 
necessary  conditions  for  the  experiment.  The  rocket  also  carried  instruments' 
for  measuring  concentration  of  free  electrons,  ion  composition  of  the  atmosphere, 
concentration  of  positive  Ions,  electron  temperature,  air  pressure,  mlcro- 
meteorlte  Impingement,  ultraviolet  region  of  the  solar  spectrum,  Infrared 
radiation  of  the  earth,  and  the  earth's  atmosphere. 
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Anon.  1958  CORNELL  PROBES  WEIOTTLESSNESS 
Aviation  Week  68(2): 26-28,  Jan.  13,  1958 
See  also  Science  News  Letter  73:39,  1958 
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Anon.  1958  SPUTNIK  II  THROUGH  RUSSIAN  EYES 
Astronautics  3:  48-49,  62. 


ABSTRACT:  Although  silent  on  launching  vehicle  and  means  of  propulsion,  these 
translations  from  the  Soviet  press  offer  hitherto  unreleased  data  on  structure 
of  the  satellite  and  the  biological  experiments  performed. 


Anon.  .  1959  ROCKET  TECHNOLOGY  AND  SPACE  RESEARCH 

(Picatinny  Arsenal,  Feltman  Research  and  Engineering  Labs.,  Dovei. ,  N.J.) 
Translation  No,  PA-61,  Nov.  1959.  ASTIA  AD  228  967 

See  also  Raketentech .  u  Raumfahrt forsch . .  V.  3,  No.  2,  Apr.  -  June  1959 


ABSTRACT:  Included  in  this  report  are  observations  on  the  physiology  of 

the  senses  during  the  transition  from  acceleration  to  weightlessness. 
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Anon.  1959  RABBIT  AND  TWO  OCOS  RECOVERED  FROM  SPACE 

Science  130:258 


ABSTRACT:  From  Soviet  announcements,  two  dogs  and  a  rabbit  on  a  4000-lb 
payload  were  launched  into  apace  on  July  2,  1959,  and  successfully  recovered. 
According  to  the  Soviet  press,  instruments  aboard  the  missile  sent  back 
information  on’ the  animal's  reaction  to  weightlessness,  and  information  on 
the  ultra-violet  part  of  the  solar  spectrum,  the  structure  of  the  ionosphere, 
and  the  direction  and  speed  of  air  streams  at  various  altitudes.  Among 
connentator's  reports:  "This  has  proved  we  can  bring  animals  back  alive," 
and  "It  means  much  in  the  preparation  for  space  flights  by  human  beings." 
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Anon.  1959  NINE  MINUTES  OF  WEIGHTLESSNESS  IN  SPACE 
Weltraumfahrt  (Germany)  10(3): 62,  Sept.  1959 
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Anon.  1959  WEIGHTLESS  EXPERIMENTS  DETAILED  Aviat.  Wee  WO:  34,  April  6,  1959 
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Anoni  1959  THEY  FLOAT  THROUGH  THE  AIR 
Astronautics  4:42-43,  Feb.  1959 
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Anon.  1959  ARTIFICIAL  EARTH  SATELLITES  NO.  3,  1959. 

Tslcusstvennwe  Sputnik!  Zemli,  no.  3  (National  Aeronautics  and  Space 
Administration,  NASA  Techn,  Transl*  F-8,  April  1960) 


CONTENTS:  Presented  are  abstracts  of  13  articles-  on  artificial  earth  satellites 
and  related  subjects,  which  comprise  the  third  of  a  series  of  publications  by 
the  Academy  of  Sciences  USSR. 
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Anon.  1960  NONTITLED 
Dlacovery  21;  482-486,  I960 

ABSTRACT:  A  concise  summary  with  illustrations  of  the  experiments  carried  out 
in  Sputnik  V,  launched  Aug.  19,  1960,  based  on  information  from  official  Russian 
sources.  The  bio-medical  experiments  carried  out  in  the  10,000  lb.  satellite 
were  designed  to  provide  data  on  specific  features  of  the  vital  activity  of 
different  animal  and  plant  organisms  during  a  space  flight,  the  biological  action 
of  space-flight  conditions  on  living  organisms  (overstrain,  prolonged  weightless¬ 
ness,  the  transition  to  and  from  weightlessness),  the  action  of  cosmic  rays  on 
the  vital  activity  and  heredity  of  animal  and  plant  organisms,  systems  for 
maintaining  life  and  well-being  during  space  flight  (air  regeneration,  temperature, 
regulations,  food  and  water  supply,  sanitation,  etc.).  In  addition  to  dogs, 

Belka  and  Strelka,  the  biological  payload  included  21  black  and  19  white  nice, 
the  seeds  of  different  varieties  of  onions,  peas,  wheat,  and  maize,  Nigel  la , 
actinomycete  fungi,  Chlorel la  in  liquid  and  solid  nutritive  media,  sealed  ampules 
of  cultures  of  intestinal  bacteria  (type  KK-12,  B,  "aerogenes”)  butyric  fermen¬ 
tation  bacteria,  a  culture  of  staphylococci,  two  varieties  of  phages  (T-2  and 
13-21),  DNA,  HeLa  cells,  and  pieces  of  preserved  human  and  rabbit  skin.  Also 
the  container  carried  four  autom.atic  bioelements  with  a  culture  of  butyric 
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Anon.  1960  DOGS  ADJUST  QUICKLY  TO  FLIGHT. 

■  TASS,  Radioteletype  in  Russian  to  Europe  (Moscow),  August  22,  1960. 

0110  GMT.  (translation.  Excerpts) 

ABSTRACT:  P.  Fedorov  reports  that  television  observations  were  conducted 

from  the  moment  the  spaceship  was  launched  and  practically  to  the  beginning 
of  its  descent.  The  dogs  were  reported  to  have  pricked  up  their  ears  and 
looked  with  perplexity  into  the  inside  of  the  cabin.  During  the  first 
seconds  the  dogs  felt  uneasy  and  agitated.  As  the  speed  of  the  ship  increas¬ 
ed  they  were  gradually  pressed  to  the  floor  by  the  increasing  force  of 
gravity.  Strelka  pressed  down  with  her  paws,  tried  to  resist,  and  looked 
from  side  to  side  with  alarm.  Then  the  animal  stood  stock  still.  The 
ship  was  in  orbit.  After  great  changes  in  the  load  the  condition  of  weight¬ 
lessness  was  reached.  The  dogs  "hung'  in  the  cabin.  Their  paws  and  heads 
hung  down  weakly  and  at  first  sight  the  animals  appeared  lifeless.  Having 
accustomed  themselves  to  weightlessness,  the  animals  began  to  eat.  During 
the  day  they  got  worried  from  time  to  time,  but  they  gradually  settled  down. 
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termentation  nncteria,  two  enclosed  in  a.spericai  thermostat  and  two  in  an 
unheated  container.  The  various  microbiological  and  cytological  specimens 
were  intended  to  provide  data  on  the  effect  of  space-flight  conditions  on 
growth  and  genetic  change.  The  oxygen  concentration  was  to  be  maintained  at 
20  to  25  percent,  with  a  carbon  dioxide  concentration  no  higher  than  1  percent; 
the  temperature  was  to  be  between  15°  and  25°  C,  the  relative  humidity  at  39 
to  /O  percent,  and  the  pressure  at  one  atmosphere.  The  feeding  metho’  ’as  similar 
to  that  u^ed  with  Laika.  The  physiological  information  recorded  during  che 
flight  included  arterial  blood  pressure,  electrocardiograms,  frequency  of 
respiration,  body  temperature,  and  movements.  Data  transmitted  to  earth 
stations  by  radio-telemetry  Included  cabin  temperature,  pressure,  humidity, 
and  control  data  on  the  functioning  of  the  life-support  system.  Television 
was  employed  to  study  the  motor  activity  of  the  dogs,  and  transducers  mounted 
on  each  cradle  provided  additional  data  on  their  movements.  Ionizing  radiation 
dosimeters  placed  near  the  dogs  and  on  their  suits  measured  radiation  dose  from 
cosmic  rays.  Pre-  and  post-flight  studies  included  metabolism,  blood  and  urine, 
cardiovascular,  immunological,  and  (for  the  rats  only)  nervous  activity  and  their 
typological  peculiarities.  The  post-flight  examination  showed  that  the  rats, 
like  the  dogs,  took  the  trip  well.  The  Arknik  also  investigated  cosmic  radiation 
and  short-wave  solar  radiation.  Measurement  techniques  and  some  experimental 
results  are  given. 
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Anon.  1960  MAN  IN  SPINNING  TANK  OF  WATER  WILL  TEST  EFFECTS  OF  WEIGHTLESSNESS 
IN  SPACE.  Army  Navy  Air  Force  Journal.  97:21,  23  April  '.960. 
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Anon.  1960  DOoS  ADJUST  QUICKLY  TO  FLIGHT. 

TASS,  Radioteletype  in  Russian  to  Europe  (Moscow),  August  22,  1960. 
0110  GMT.  (translation.  Excerpts) 


ABSTRf*""":  P.  Fedorov  reports  that  television  observations  were  conducted 

from  L..e  moment  the  spaceship  was  launched  and  practically  to  the  beginning 
of  its  descent.  The  dogs  were  reported  to  have  pricked  up  their  ears  and 
looked  with  perplexity  into  the  inside  of  the  cabin.  During  the  first 
seconds  the  dogs  felt  uneasy  and  agitated.  As  the  speed  of  the  ship  increas¬ 
ed  they  were  gradually  pressed  to  the  floor  by  the  Increasing  force  of 
gravity.  Strelka  pressed  down  with  her  paws,  tried  to  resist,  and  looked 
from  side  to  side  with  alarm.  Then  the  animal  stood  stock  still.  The 
shtp^was  rn  orbifi  After  “gf^r  cTiahges  in  the  load  the  cofuTiTi^  of  we  ight  - 
lessness  was  reached.  The  dogs  "hung”  in  the  cabin.  Their  paws  and  heads 
hung  down  weakly  and  at  first  sight  the  animals  appeared  lifeless.  Having 
accustomed  themselves  to  weightlessness,  the  animals  began  to  eat.  During 
the  day  they  got  worried  from  time  to  time,  but  they  gradually  settled  down. 
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Anon.  1960  SATELLITE  RETURNS  SAFELY 

FBIS  USSR  &  East  Europe,  No,  163,  22  Aug.  I960. 


ABSTRACT:  After  18  revolutions  the  second  Soviet  spaceship  landed  safely. 
The  animals  returned  safely  and  hungry.  (CARL) 
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Anon.  1960  DESCRIPTION  OF  THE  EXPERIMENTS  PERFORMED  DURING 

THE  FLIGHT  OF  THE  SECOND  RUSSIAN  SPACE -SHIP  SATELLITE 
Pravda.  4-6  Sept.  1960.  R.A.E.  Translation  No.  921 
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Anon.  1960  EFFECTS  OF  WEIGHTLESSNESS  ARE  REDUCED  WHEN  SPECIMEN  IS  STRAPPED 
INTO  SEAT 

Business  Week,  no.  1601,  p.  94,  May  7,  1960 
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Anon.  1960  MAN  IN  SPINNING  TANK  OF  WATER  WILL  TEST  EFFECTS  OF  WEIGHTLESSNESS 
IN  SPACE.  Army,  Navy,  Air  Force  J.  97:21,  23  April  1960 
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Anon.  1960  ZERO  GRAVITY  TROUBLES;  AIR  FORCE  FINDS  BUBBLES  MISBEHAVE,  TUBES 
,  WON'T  FEED  IN  WEIGHTLESS  STATE.  Machine  Design  32:30,  9  June  1960 
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Anon.  1960  SECOND  SOVIET  SPACESHIP  (Official  Report) 
Pravda  4:  3-4;  Sept.  1960 
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Anon.  1960  LOCKHEED  WEIGHTLESSNESS  SIMULATOR  BEING  BUILT. 
Missiles  and  Rockets  6(18) :32,  2  May  1960. 


ABSTRACT:  The  first  insight  into  how  a  nvan  will  behave  under  the  conditions  of 
long  periods  of  weightlessness  in  outer  space  will  be  gained  through  experiments 
with  Lockheed's  null  gravity  simulator. 


842 

'non.  r^bO  LUNAR  JOURNEY 

i ance t  ^London)  1(7134):  117-118,  21  May  1960 


ABSTRACT:  The  physiological  problems  of  orbital  and  space  flight  are  briefly 
reviewed,  including:  ,(1)  the  typical  aviation  stresses  of  acceleration,  low 
barometric  pressure,  and  temperature  and  humidity  extremes,  for  which  adequate 
measures  of  protection  are  available;  (2)  prolonged  weightlessness,  the  "breakoff 
phenomenon,"  and  primary  cosmic  radiation,  about  which  little  is  known;  and  (3) 
problems  of  lunar  flight  which  will  require  further  development  of  existing 
techniques,  such  as  increased  acceleration  stress,  the  mental  strain  of  extended 
flight,  the  additional  radiation  hazard  of  the  Van  Allen  belts,  and  the  necessity 
for  the  provision  of  large  quantities  of  food  and  oxygen. 
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Anon.  1960  NUTRITION  IN  SPACE 

Nutrition  Revs.  18( 11) : 325-329 ,  Nov.  1960 


ABSTRACT:  The  present  state  of  research  on  the  nutritional  problems  of  space 
travel  is'  reviewed.  Consideration  is  given  to  such  subjects  as  the  development 
of  regenerative  "ystems;  the  digestibility,  toxicity,  and  general  acceptability 
of  algae  as  food;  eating  patterns  and  food  preferences  during  extended  periods 
of  isolation,  feeding  programs  during  balloon  trials  (which  provide  short¬ 
term  situations  comparable  to  manned  space  flight);  and  the  development  of 
concentrated,  synthetic  diets  for  space  travelers.  The  effects  of  such 
stresses  as  acceleration,  decelerat: on,  weightlessness,  noise  and  vibration, 
and  space  radiation  upon  food  supplies  and  food  intake  are  also  discussed. 
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Anon.  1960  DESIGN  FOR  ZERO-G  DINING 

Machine  Design.  32(26): 12  22  Dec.  1960 


ABSTRACT:  A  space  kitchen  has  been  designed  for  feeding  one  astronaut  at 
a  time  in  a  weightless  state. 
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Anon.  1961  OT  MECHTY  K  DRISTVITEL 'NOSTl  (MEDIKO-BIOLOGICHESKIE  PROBLEMY 
KOSMICHESKOGO  POLETA  (From  Thought  to  Reality  (Bio-Medical  Problems 
of  Cosmic  Flight)  Voenno-Med.  Zhur.  (Moscow)  (In  Russian)  5:3-9,  1961. 

See  Also  Military  Med.  J.  (USSR),  5:3-12,  1961 

See  Also  U.  S.  Joint  Publ.  Research  Serv. ,  Washington,  D.  C.,  Trans,  no. 
10052  (1374-N/42),  31  Aug.  1961. 

ABSTRACT:  Scientific  preparations  leading  to  the  man-in-orbit  satellite  flight 
on  12  Apr.  1961,  are  discussed  in  detail.  Rocket  and  satellite  flights  carrying 
biological  materials  were  used  to  work  out  problems  associated  with  flight 
dynamics  (g-forces,  noise,  vibration,  weightlessness),  problems  stemming  from 
.the  physical  characteristics  of  outer  space  (cosmic  radiation),  meteors,  temp¬ 
erature  changes,  lack  of  atmosphere),  and  problems  associated  with  the  internal 
cabin  environment  (microclimate,  isolation,  diurnal  rhythm  disturbances) . 

Results  were  satisfactory  and  information  on  optimum  conditions  for  space 
flight.  In  regard  to  cosmic  radiation,  acc  eleration  growth  and  germination 
were  shown  for  onion  and  Nigella  seeds  after  flight,  as  well  as  an  increase 
in  the  frequency  of  chromosomal  aberations  in  root  cells,  bone  marrow  cells  of 
mice,  and  growth  points  of  plants.  Also  the  frequency  of  dominant  and  reces¬ 
sive  lethal  factors  in  Drosophila  was  increased  after  a  24-hour  satellite 
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Anon.  1961  WEIGHTLESSNESS;  MAN  IN  SPACE.  A  LITERATURE  SURVEY. 

(North  American  Aviation,  Inc.,  Downey,  Calif.)  Rept.  No.  SID  61-447; 

12  Dec.  1961.  ASTIA  AD  282  469. 

ABSTRACT:  A  review  of  literature  from  1957  to  August  1961  on  the  state  of 
wei  ghf  ip.ssne.ss .  with  primary  emphasis  on  the  physiological  aspects,  is  given 
Some  engineering  documentation  is  included.  The  131  references  are  listed 
alphabetically  by  periodical  title  and  corporate  author  in  one  alphabet. 

Both  an  aurthor  and  subject  index  follow  the  bibliography.  (Author) 
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Anon.  1961  FROM  SPimilK  TO  ASTRONAUT 

Wolskovy  przeglad  lotnlczy  1961(5):l-8 


ABSTRACT:  This  feature  article  contmemo rates  Major  Y.  Gagarin's  successful 
'orbital  flight  of  April  12,  1961  and  briefly  describes  all  Soviet  space 
.chicles  launched  during  the  last  3^  years  preceding  the  manned  orbital 
flight.  Gagarin's  flight  was  preceded  by  Vostok-type  space  ships  launched 
for  a  test  of  the  capsule's  landing  equipment.  Gagarin's  task  during  the 
flight  was  to  observe  the  earth,  the  sky,  and  the  lower  layers  of  the  atmo¬ 
sphere,  as  well  as  his  own  physical  reactions  to  acceleration,  weightlessness, 
etc.  Sensors  attached  to  his  body  recorded  cardiac  currents,  respiration  and 
pulse  rate.  The  data  showed  that  acceleration  and  deceleration  caused  little 
changes  in  his  pulse  rate  and  respiration.  During  weightlessness,  his  pulse 
and  respiration  races  returned  to  nearly  normal.  It  can  be  assumed  that 
manned  space  flights  to  the  moon  and  other  planets  will  come  true  in  the  near 
future.  (CARI) 
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Anon.  1961  THE  SCHOOL  OF  WEIGHTLESSNESS 

Komsomol ' ska va  Pravda  (Moscow),  11  Aug.  1961,  p.3 


ABSTRACT:  In  answer  t<)  the  questions  concerning  weightlessness,  scientists  replied 

that  only  Yu.'  Gagarin  und  G.  Titov  know  the  true  meaning  of  the  word  weightless¬ 
ness,  since  it  is  difficult  to  reproduce  long  periods  of  weightlessness  on  earth. 
Yuriy  Gagarin  stated  that  during  the  period  of  weightlessness,  he  felt  at  ease 
and  experienced  no  disagreeable  sensations.  Preliminary  data  obtained  as  a  result 
of  Titov's  flight  showed  that  weightlessness  did  not  hinder  normal  circulation  of 
the  blood.  Food  intake  also  proceeded  in  a  satisfactory  manner;  Titov  was 
successful  in  handling  food  both  in  liquid  and  solid  forms.  Weightlessness  in  no 
way  Interfered  with  his  sleep.  Both  spacemen  stated  that  weightlessness  produced 
no  ill  effect  on  their  vision,  hearing,  and  sense  of  touch.  During  a  long  flight, 
some  organs,  particularly  the  muscles,  may  change  to  conform  to  the  weightless 
condition.  While  arriving  on  another  planet  or  returning  to  earth,  spacemen 
might  discover  that  they  had  difficulty  in  moving  around.  Two  suggestions  have 
been  made  for  creating  an  artificial  gravitational  pull  within  a  manned  vehicle 
during  long  flights.  One  involves  rotating  the  space  vehicle  around  its  axis. 

The  second  method  consists  of  placing  a  magnetic  floor  in  the  space  vehicles  and 
providing  iron  shoe  soles  for  its  occupants.  Training  of  spacemen  to  endure  weight 
lessness  will  always  be  necessary.  (CARI) 
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Anon.  1961  LA  RELAZIONE  UFFICIALE  SUL  VOLO  SPAZIALE  DI  TITOV 

(Official  Account  of  Titov'a  Space  Flight). 

Oltre  il  cielo  (Rome),  5(90) :292-296,  Oct.  1961.  (In  Italian; 


ABSTRACT:  The  spaceship-sputnik  '*Vostok  2“  was  successfully  launched  into 
space  for  a  25  hour  and  18  minute  flight  on  August  6,  1961.  The  astronaut 
was  Gherman  Stefanovid  Titov.  This  report  of  the  flight  includes  a  descrip¬ 
tion  of  the  communications  system,  the  effects  of  flight  stress  on  the  astro¬ 
naut  and  the  astronaut's  impression  of  the  flight. 
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Anon.  1961  ACADEMY  OF  SCIENCES  USSR,  ARTIFICIAL  EARTH  SATELLITES  (SELECTED 
ARTICLES)  AKADEMIYA  NAUK  SSR.  ISKUSSTVENNYYE  SPUTNIKI  ZEMLI  (8):64-71,  90-95 
(Foreign  Tech.  Oiv.,  Air  Force  Systems  Command,  Wright-Patterson  AFB,  Ohio) 
Trans.  No.  FTD-TT-62-694 ,  18  Oct.  1962;  ASTIA  AD-288  521) 

ABSTRACT:  General  solution  of  the  problem  of  the  motion  of  an  artificial 
satellite  in  the  normal  field  of  the  earth's  attraction. 

Detection  of  radiation  anomalies  over  the  South  Atlantic  at  heights  of  310-340 
Km. 
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Anon.  1961  THE  TRIUMPH  OF  SOVIET  SCIENCE  AND  TECHNOLOGY- -THE 

LAUNCHING  AND  RETURN  TO  EARTH  OF  THE  SECOND  SPACESHIP. 

(Technical  Documents  Liaison  Office,  Wright-Patterson  AFB,  u.»o) 
MCL-1255/1+2,  17  Aug.  1961.  ASTIA  AD  269  642. 

Translation  from  Priroda ,  No.  9,  Pp .  3,  5 


ABSTRACT:  For  the  first  time  in  the  history  of  mankind  a  spaceship  weigh¬ 

ing  4600  kg  (not  counting  the  last  stage  of  the  carrier-rocket)  has  been 
launched  and  safely  returned  to  earth  with  living  beings  on  board.  To 
conduct  scientific  investigations  aboard  the  ship  there  were  ajparatus 
directly  related  to  biological  research,  devices  to  investigate  light  and 
heavy  nuclei  in  primary  cosmic  radiation,  to  study  solar  x-ray  and  UV 
radiatibn,  and  to  record  the  levels  (doses)  of  cosmic  radiation  in  the 
animal  container.  The  scientific  information  was  stored  and,  on  command 
from  the  ground,  was  transmitted  after  each  revolution  of  the  ship  and  be¬ 
fore  landing. 
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Anon.  1961  DETAILS  OF  THE  LEGENDARY  FLIGHT 

(Aerospace  Technical  Intelligence  Center,  Wright-Patterson  AFB,  Ohio) 

Trans,  No.  MCL-1035,  July  27,  1961,  ASTIA  AD  261  805 

Original  Source:  Komsomol 'skaya  Pravda,  91(11031):  1-3,  April  16.  1961 
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Anon.  1961  WEIGHTLESSNESS  SMALL  PROBLEM  TO  SOVIETS? 

Missiles  and  Rockets.  February  6,  1961 

ABSTRACT:  Soviet  biomedics  apparently  feel  that  weightlessness  is  a  minor  problem, 
if  a  problem  at  all,  in  space  flight.  Their  published  comments  on  the  subject 
reflect  concera  only  with  the  psychological  adjustment  for  the  astronaut,  rather 
than  any  difficulties  in  carrying  out  missions,  consuming  foods,  or  moving  about 
in  space  vehicles.  To  help  defeat . raSi^&c ion  hazards,  Russian  chemists  are  work¬ 
ing  on  a  protective  agent  containing  sulfur,  albumens,  vitamins,  and  hormones, 
which--when  introduced  into  the  body--is  expected  to  increase  resistance  against 
radiation. 


854 

Anon,  1961  FLIGHT  OF  THE  SECOND  COSMIC  SHIP 
Vestnik  Axademii  Nauk  SSSR.  10:  10-17 


ABSTRACT:  On  August  19,  1960,  the  second  Soviet  cosmic  ship,  on  board  which 
was  a  group  of  experimental  animals  and  other  living  organisms,  went  into 
orbit  around  the  earth.  On  August  20,  they  all  returned  safely  to  earth.  A 
press  conference  was  held  on  August  24  by  the  Presiduim  of  the  USSR  Academy  of 
Sciences  devoted  to  the  new,  outstanding  achievement  in  conguering  outer  space. 
A.V.  Topchiyev  related  about  how  the  planned  program  on  the  second  cosmic  ship 
was  carried  out  and  described  its  passengers.  He  also  cited  preliminary  results 
of  the  flight.  Academician  N.M,  Sis-kyan  described  the  biological  program  of 
the  second  cosmic  ship,  V,V.  Parin,  active  member  of  the  Academy  of  Medical 
Sciences,  U.S.S.R.,  described  the  medico-biological  part  of  the  program.  Then 
O.G.  Gazenko,  senior  scientific  co-worker  of  the  U.S.S.R.  Academy  of  Medical 
Sciences  showed  the  first  cosmonauts  who  returned  to  earth  --  Belka  and  Strelka. 
The  rats  and  mice  were  also  shown.  S.N,.  Vernov  and  L.V.  Kurnosova  told  about 
the  investigations  of  cosmic  rays  which  were  carried  cut  during  the  flight. 
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Anon.  1961  EL  HOMBRE  EN  EL  ESPACIO  EXTERIOR  (MAN  IN  OITTER  SPACE) 
Revista  de  Aeronautica  (Spain)  21(245):  275-282,  April  1961 


ABSTRACT:  A  resume  of  the  man- ih-space  protects  being  conducted  by  the  U,S 
and  U.S.S.R.  is  presented.  (JPL) 
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Anon.  1961  VOSTOK  DETAILS 
Flight  79(2721):  586,  4  May  1961 


ABSTRACT:  The  Soviet  satellite  Vostok  and  Major  Gagarin's  flight  of  April  12, 
1961,  are  described.  (JPL) 
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Anon.  1961  PARIN  ON  COSMONAUTS,  SPACE  DOGS 
(FBIS  USSR  &  East  Europe,  Nr.  81,  April  27,  1961) 

ABSTRACT:  Moscow  --  The  do^s  which  have  taken  p.nrt  in  space  flights  are  still  in 

excellent  lioalth  and  their  journey  into  space  has  had  no  harmful  aftereffects  on 
t'ne,  said  Soviet  medical  scientist  Vasil  Parin  today,  appearing  on  Moscow 
television  program  devoted  to  the  conquest  of  space.  Parin  stressed  that  Soviet 
technology  had  created  vehicles  capable  of  placing  living  creatures  into  orbital 
flight  and  that  both  the  stages  of  acceleration  and  deceleration  had  caused  no 
harmful  aftereffects.  Academician  Parin  said  that  apparently  for  some  time  to 
come  cosmonauts  would  be  selected  from  among  pilots.  Outlining  the  requirements 
to  be  mot  by  a  cosmonaut,  the  scientists  said  that  he  must  possess  the  same 
qualities  as  those  possessed  by  Yuriy  Gagarin.  Speaking  about  Yuriy  Gagarin's 
preparation  for  the  flight.  Academician  Parin  said  that  it  had  been  carried  out 
according  to  a  big  proaram,  and  all  the  tests  we  e  carried  out  with  "large 
endurance  margins"  exceeding  in  severity  those  conditions  which  Gagarin  was 
likely  tc  encounter  during  the  flight,  Parin  said  that  Ga^jirin's  space  suit 
incorporated  special  transmitters  with  the  help  of  which  ail  the  data  on  the 
condition  of  his  body  during  the  flight  were  transmitted  to  earth.  Academician 
Parin  said  that  in  future  flights  into  unexplored  cosmic  regions  the  first 
explorers  would  apparently  again  be  man's  four-legged  friends  -  dogs. 
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Anon,  1961  SOVIETS  INDICATE  BIG  PROBLEIC  IN  SPACEMAN’S  WAY 
Columbus  Disparch  March  10,  1961 


ABSTRACT:  Two  Russian  scientists  indicated  that  despite  Soviet  recovery  of 
another  space  ship  with  a  dog  inside,  major  problems  remain  to  be  solved  before 
a  Soviet  man  is  shot  into  space.  Ivan  Maisky,  director  for  the  Experimental 
Biology  Institute,  and  V  sil  Parin  of  the  Soviet  Academy  of  Medical  Sciences 
agreed  that  weightlessness  is  a  major  problem  of  amnned  space  flight.  Parin 
said  Russian  scientists  have  been  getting  "interesting  data"  on  how  living 
organisms  are  affected  by  such  unusual  irritants  as  vibration,  stress,  and  the 
extreme  noise  of  rocket  engines.  (CARI) 
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Anon.  1961  PERIODICAL  REPORT  ON  AEROMEDICINE  IN  THE  USSR:  61-24 
(1126th  USAF  FAG,  Arlington  Hall  Station,  Arlington  12,  Va.)  Rept,  1452577 


ABSTRACT;  This  is  a  report  dealing  with  (a)  Contents  of  a  book  on  the  psychology 
of  the  flying  profession,  (b)  Comparative  physiological  study  of  tolerance  to 
radial  acceleration,  (3)  The  Sixth  Congress  of  the  Ukr .  Society  of  Physiologists, 
and  (d)  Astronaut  training  and  manned  splice  flights.  (CARI) 
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Anon . 


1962  BLAGOl 
FBIS  USSR  &  Ea^ 


ABSTRACT:  Work  on 
yrs .  ago.  Scientis 
atmosphere .  Rocket 
In  1950,  the  rocket^ 
rocket  designed  for 
Three  main  problems 
and  radiation. 

Many  satellite  shipjs 
would  be  encountered 
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Anon.  1962  ADA 

Trans .  of  Akade 


44-57,  and  76- 
(Joint  Publicat 
Sept.  10,  1962 


INRAVOV  SPEAKS  ON  COSMONAUTICS  DAY 
t  Europe,  Nr.  73,  April  13,  1962 


:onquering  outer  space  was  started  in  the  Soviet  Union  over  10 
:s  attempted  to  investigate  the  physical  phenomena  in  the 
5  were  used  as  auxiliary  transport, 
were  designed  for  the  upper  atmosphere.  In  1961,  the  first 
cosmic  flight  was  flown  into  space  carrying  various  animals, 
caused  concern:  weightlessness,  danger  of  meeting  meteorites, 

were  launched  that  investigated  the  space  environment  that 
by  man  during  his  first  space  flight.  (CARI) 


STATION  AND  GENETICS 

■miya  Meditsinskikh  Nauk  SSSR .  Vestnik.  17(4): 27-37, 


81,  1962, 

ions  Research  Service,  San  Francisco,  Calif.) 
JPP.S:  15187 
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Anon.  1962  WEIGHTLESSNESS  IS  SOVIET  PROBLEM 
rnlnmbtig  Dispatch.  April  4,  1962 


863 

Anon.  1962  SOVIETS  DISCUSS  SPACE  WEIGHTLESSNESS  EFFECT 
Aviation  Week  and  Space  Technology.  February  26,  1962 


ABSTRACT:  Although  the  human  nervous  system  is  highly  adaptable  and  has  consid¬ 
erable  compensating  ability  to  restore  normal  contact  with  the  outside  world,  it 
is  not  known  how  much  it  can  compensate  for  deleterious  effects  of  weightlessness. 
Soviet  scientists  contend  that  the  following  factors  dictate  effects  on  the 
nervous  system  in  any  space  venture:  low  barometric  pressure,  rocket  flight  noise 
and  environmental  system.  Scientists  were  said  to  have  established  that  weight¬ 
lessness  induced  functional  changes  of  the  heart,  but  cardiac  disturbances 
disappeared  after  the  first  two  hours  of  space  flight.  The  absence  of  gravity 
excludes  the  activity  of  the  otolith  receptor  of  the  inner  ear.  This  apparently 
resulted  in  a  distinct  feeling  of  nausea  reportedly  experienced  by  Titov. 

(CARI) 
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Anon.  1962  SOVIET  STUDIES  ON  THE  EFFECTS  OF  WEIGHTLESSNESS  ANL  PHYSICAL 
EXERTION. 

Trans,  of  Zhumal  Vysshei  Nervnoi  Deyatel 'nostl  (USSR)  12(  2) :  202-207  and 
332-337,  1962. 

(Joint  Publications  Research  Service,  Washington,  D.C.) 

Aug.  10,  1962  JPRS:  14796 


CONTENTS : 

Changes  in  the  Biopotentials  of  the  Human  Brain  in  Connection  with 
Physical  Work,  by  M.  P.  Ivanova 

The  After-Effect  ot  Singly  and  Repeatedly  Acting  Centripetal  Acceler 
ations  on  the  Higher  Nervous  Activity  of  Animals,  by  A .  S.  Barer. 
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Anon.  1962  SURVEY  OF  FACILITIES  FOR  SPACE  ENVIRONMENT  SIMULATION 
(Aerospace  Research  and  Testing  Committee,  Washington,  D.C.) 

ARTC  Project  No.  6-60;  ATC  Report  No.  ARTC-30;  April  1962. 


ABSTRACT:  The  main  body  of  the  report  is  separated  into  11  sections  including 
acoustic  test  facilities,  vibration  test  facilities,  human  factors  facilities, 
and  general  environmental  test  facilities.  These  sections  explain  the  function 
of  specific  equipment  for  space  environmental  simulation.  When  practical  a 
summary  table  has  been  added  to  the  section  giving  general  characteristics  of 
the  equipment. 


-  2,472 


RESTRAINT ^  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 

A 


1 


Abelson,  Albert  N.  1960  SUMMARY  REPORT  OP  INVESTIGATION  TO  IMPROVE  TROOP 
RESERVE  PARACHUTE 

fright  Air  Development  Divieion,  Wrlght-Patteraon  APB,  Ohio^  UADD  TR  59-17 
ASTIA  AD  249  384 


ABSTRACT:  Experimental  and  modified  standard  canopies,  a  sleeve  attached  pilot 
chute,  and  various  types  of  experimental  as  well  as  standard  pilot  chutes  were 
tested  to  investigate  means  of  improving  the  reliability  of  the  troop  reserve 
parachute  used  with  the  standard  Type  T-10  personnel  troop  parachute  assembly. 

It  was  concluded  that  the  tested  configurations  did  not  exhibit  improved  perfor¬ 
mance  when  compared  to  the  standard  troop  chest  reserve  parachute,  P/N  48C71S5. 


2 

Achiary,  A.,  L.  Servanty,  A.  Cabanon,  &  V.  Andre  1956  LA^DYNAMIQUE  DU  SIEGE 
EJECTABLE  (DYNAMICS  OF  THE  EJECTION  SEAT)  Medecine  aeronautique  (Paris) 
ll(l):55-58 

ABSTRACT:  Characteristics  of  the  accelerative  forces  imposed  by  ejection  and  the 
dynamic  relation  between  accelerations  of  the  seat  and  its  occupant  are  discussed. 
It  is  shown  that  the  discrepancies  between  accelerations  of  the  seat  and  the  body 
parts,  as  well  as  the  physiological  dangers  of  ejection,  are  dependent  on  the 
elasticity  of  the  body  and  on  seat  cushion  hardness. 


Adams,  C.C.  1958  HUMAN  FACTORS  IN  SPACE  FLYING 

In:  Space  Flight  (New  York:  McGraw-Hill,  1958)  Pp.  239-277 

ABSTRACT:  A  review  of  work  being  done  in  Space  Medicine  with  sections  on 
Radiation,  Vision,  Respiration,  Acceleration,  Weightlessness,  Heat  Problems, 
Space  Suits  and  Meteors. 


RESTRAINT,  PROTECTION  AND 

EMERGENCY  ESCAPE 

SYSTEMS 
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Adams,  Oscar  S.,  R.B.  Levine  &  W.D.  Chiles  1959  RESEARCH  TO  INVESTIGATE  FACTORS 
AFFECTING  MULTIPLE -TASK  PSYCHOMOTOR  PERFORMANCE 
^righc  Air  Development  Center,  Wright-Patterson  AFB,  Ohio)  WADC  TR  59-120 
ASTIA  AD  213  592 

ABSTRACT:  Fifteen  male  sobjects  participated  in  an  experiment  designed  to  study: 
(a)  the  24-hour  test-retest  reliability  and  intercorrelaf ion  of  a  battery  of 
seven  performance  tasks;  (b)  the  effects  of  performing  simultaneously  various 
combinations  of  physically  compatible  tasks;  (c)  the  24-hour  test-retest  relia¬ 
bility  and  intercorrelation  of  a  battery  of  four  psychophysiological  variables; 
and  (d)  the  relation  of  psychophysiological  criterion  measures  to,  performance 
criteria  and  to  conditions  of  task  presentation. 

The  results  indicate  moderately  high  reliability  and  sensitivity  for  five 
of  the  performance  task  criteria,  but  a  negligible  amount  of  Intercorrelation. 
While  no  significant  correlation  was  obtained  between  performance  scores  and 
measures  of  psychophysiological  activity,  several  of  the  psychophysiological 
measures  showed  significant  reliability,  intercorrelation,  and  sensitivity  to 
conditions  of  rest  and  performance  activity. 


Idamson,  R.L.  1949  RADAR  OPERATOR'S  SEAT  STATIC  1-EST  -  MODEL  F-94a  (Fighter) 
(Lockheed  Aircraft  Corp.,  Burbank,  Calif.)  June  1949,  ATI-69863 


ABSTRACT:  Static  tests  were  conducted  on  the  radar  operator  seat  for  the  F-94A 
fighter.  For  all  tests,  the  seat  was  installed  in  a  built-up  steel  frame  with 
the  seat-back  horizontal  and  facing  upwards.  Hydraulic  jacks  acting  through  wood 
and  steel  jigs  were  used  to  apply  loads  to  the  safety  harness,  seat  bottom  and 
the  front  edge.  Load  was  distributed  over  the  seat  bottom  by  a  wood  block  faced 
•rith  a  one-inch  layer  of  sponge  rubber.  Distributed  load  was  applied  to  the 
seat  back  by  lead  pigs  and  shot  bags.  The  seat  withstood  without  failure  1001 
scheduled  load  for  all  test  conditions.  Failure  in  both  front  comers  of  the 
seat  bucket  occurred  at  160%  when  a  load  of  4000  lb  was  uniformly  distributed 
over  an  area  of  the  seat  bottom. 


\dams,  R.  M.  &  J.  R.  Dickey  1961  STUDIES  OF  ESCAPE  FROM  BALLISTIC 
SPACE  VEHICLES.  II.  INSTRUMENTATION. 

(USAF  School  of  Aviation  Medicine,  Brooks,  AFB,  Tex.)  Rep.  61  29, 
April  1961. 


ABSTRACT:  Specific  details  of  a  biopack  instrumentation  system  were  discuss¬ 
ed  as  well  as  the  design  philosophy  underlying  the  approaches  used.  Dio- 
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medical  information  on  primates  Successfully  flown  through  programmed 
escape  profiles  was  obtained  by  the  instriunentation  in  conjunction  with  a 
National  Aeronautics  and  Space  Administration  project.  The  instrumentation 
consisted  o^  devices  for  1)  sensing  the  life  cell  temperature,  humidity,  at¬ 
mospheric  pressure,  and  oxygen  partial  pressure;  2)  detecting  and  measuring 
the  S's  respiratory  rate,  pulse,  eye  i&ovements,  vectorelectrocardiogram, 
and  psychomotor  performance;  and  3)  photographing  the  facial  area  of  the 
animal  during  flight.  (Tufts) 


7 

Ahrens,  D.J.  1950  STATIC  TEST  PROPOSAL  -  MISCELLANEOUS 

(Cessna  Aircraft  Company,  ffichita,  Kansas)  Report  No.  920-1 , Augusi  1950. 
ASTIA  ATI-91823, 


ABSTRACT:  The  object  of  the  front  and  rear  seat  tests  is  to  substantiate 
the  Model  305A  seats  for  utility  category  in  accordance  with  CAR  3.390.  Load 
determination  comprises  most  of  this  report  with  an  emphasis  on  seat  bottom, 
seat  back,  safety  belt  attachments,  and  shoulder  harness. 
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The  Aerotherm  Corporation  1960  CONDUCT  STUDY,  DESIGN,  DEVELOP  AND  FURNISH 
PROTOTYPES  OF  ENERGY  ABSORPTION  SYSTEMS  FOR  AIRCRAFT  SEATS 
(Navy  Bureau  of  Aeronautics,  Contract  NOa(s}57-367-C  Progress  Reports  No. 

1-No.  30,  Jan  2,  1957  to  Feb.  29,  1960),  ASTIA  AD  269  485 

ABSTRACT:  Work  is  in  progress  on  the  general  problem  "regions  where  it  appears 
chat  the  deliberate  incorporation  of  energy  absorbing  features  in  the  design 
of  aircraft  seats  could  be  beneficial  and  those  regions  where  it  would  be  futile 
and  possibly  actually  dangerous". 

Preliminary  calculations  on  this  phase  are  approximately  80X  complete. 
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Agite,  J.N.  1961  SOME  EFFECTS  OF  VIBRATION  UPON  THE  EXTREMITIES  OF  THE  HUMAN 

- i?3per.  Symposium  on  Vib ratioa,_2CL January  1961, ^Imperial  Collegr,  London) 


ABSTRACT:  This  paper  discusses  the  evidence  that  certain  vibrations  transmitted 
to  the  hands  can  induce  a  circulatory  disturbance  known  as  Raynaud's  disease, 
resulting  in  an  abnormal  sensitivity  of  the  fingers  to  exposure  to  cold. 
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Ahrens,  D.J.  1950  STATIC  TEST  RESULTS  •  MISCELLANEOUS  -  AND* REVISION  A. 
(Cessna  Aircraft  Co.,  Wichita,  Kansas)  Report  No.  920-2,  Sep^ember’^  1950. 
ASTIA  ATI-  91822 


ABSTRACT:  This  is  a  report  of  miscellaneous  static  test  results  of  the  Model 
305A  front  seat,  rear  seat,  safety  belts,  and  shoulder  harness . 


11 


Aho, 


A.,  &  E.  Tahti  1957  SIGNIFICANCE  OP  FUNCTIONAL  RADIOGRAPHY  OF  THE  LUMBAR 
SPINE  IN  FORWARD  AND  BACKWARD  FLEXION.  Annales  Chirurgiae  et  evnaecologiae 
Fenniae  (Helsinki)  46(3) : 336-350 


SUMMARY:  Functional  radiography  of  the  lumbar  spine  was  found  to  supplement 
conventional  radiography.  The  diagnosis  from  functional  radiography  was  based  on 
exceptionally  restricted  mobility  or  exceptional  mode  of  movement  of  the  inter¬ 
vertebral  space. 

Exceptional  mobility  was  almost  always  associated  with  symptoms  from  the  lumbar 
spine.  Exceptional  segmental  mobility  disclosed  intervertebral  degeneration. 
Exceptional  mode  of  movement  can  often  be  considered  an  indication  of  incipient 
degeinerat ion  of  the  nucleus  pulposus.  A  considerable  and  exceptional  restriction 
of  movement  is  a  radiological  symptom  of  more  advanced  intervertebral  degeneration 
In  the  event  of  radiating  pain,  functional  radiography  helped  to  localize  the 
prolapsed  segment  in  acute  cases  of  recent  origin. 

(Autbor  ) 


Aviation  Crash  Injury  Research  1956  HV  HARNESS  AND  REEL  QUESTIONNAIRE 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc., 
Phoenix,  Arizona)  Report  AvCIR-6-F-70,  Oct.  1956 
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Alexander,  G.  1961  FLIGHT  PROVES  MAN  CAN  FUNCTION  IN  SPACE 

Aviation  Week.  70(20) : 31-32 .  15  May  1961. 


ABSTRACT:  A  description  is  given  of  the  pilot  functions  performed  and  the 
stresses  and  loads  (weightlessness,  peak  gravity  and  re-entry  loads)  to  whicn 
pilot  and  capsule  were  subjected  during  the  15  minute  Mercury -Reds tone  flight 
on  May  5,  1961. 
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Alexander,  M.  1957  HEIGHT -WEIGHT  SIZING  AND  FIT-TEST  OF  A  CUTAWAY  G-SDTT, 
TYPE  CSV-3/P  WADC  Technical  Report  57-432,  July  1957 


16 

Alexander,  S.  E.  &  J.  G.  Fraser  1961  FUNDAMENTAL  CONCEPTS  IN  RCAF  ARCTIC 
SURVIVAL  TRAINING.  In  Bergeret,  P.,  ed..  Escape  and  Survival:  Clinical 
and  Biological  Problems  In  Aero  Space  Medicine.  (Advisory  Group  for 
Aeronautical  Research  and  Development,  Paris)  AGARDograph  No.  52. 

ASTIA  Doc.  No.  AD-261  881. 

^ee  also  Paper,  Aerospace  Med.  Panel,  AGARD,  NATO  meeting,  1960) 


.17 

All,  A.,  &  H.  Matlock  1957  CUSHIONING  FOR  AIR  DROP,  PART  VI,  PRELIMINARY 
INVESTIGATION  OF  THE  ABSORPTION  OF  SHOCK  ENERGY  BY  WOOD  IN  LATERAL  COM¬ 
PRESSION.  (Structural  Mechanics  Research  Lab.,  Texas  University,  Austin, 
Texas)  Contract  No.  DA  19-129-qm-150,  ASTIA  AD-132  863. 

ABSTRACT:  In  addition  to  tests  to  determine  the  feasibility  of  using  wood  in 

lateral  compression,  a  few  exploratory  tests  were  made  using  wood  in  combination 
with  steel  wire  in  tension.  Devices  designed  especially  for  repeated  use  In 
testing  were  utilized,  and  a  limited  number  of  tests  were  made  to  give  an 
indication  of  the  quantity  of  energy  absorbed  under  these  conditions.  The  force- 
displacement  curves  obtained  from  free-fall  tests  are  shown.  The  cost  of  absorb¬ 
ing  impact  energy  is  based  on  the  cost  of  devices  used  to  apply  the  loads.  The 
tests  indicate  that  it  is  feasible  to  use  wood  in  lateral  compression  to  absorb 
shock  energy  of  impact  efficiently  and  economically;  the  cost  for  energy  absorp¬ 
tion  for  wood  is  $0.00003/ft-lb  as  compared  to  $0.000015/ft-lb  for  paper  honey¬ 
comb.  The  type  of  surface,  wedge-shaped  or  cylindrical,  which  is  used  for  com¬ 
pressing  the  wood  has  an  influence  on  the  energy  absorption.  The  force  level  at 
which  the  energy  is  absorbed  appears  to  be  affected  by  the  amount  of  lateral 
compression,  though  not  in  direct  ratio  as  friction  seems  to  play  a  significant 
part  in  the  absorption  of  shock  energy. 
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Alt,  A.  1957  CUSHIONING  FOR  AIR  DROP,  PART  VIII,  DYNAMIC  STRESS  STRAIN 

CHARACTERISTICS  OF  VARIOUS  MATERIALS.  (Structural  Mechanics  Research  Lab., 
Texas  University,  Austin,  Texas)  Contract  No.  DA  19-129-qm-150.  ASTIA 
AD- 141  943. 

ABSTRACT:  In  the  delivery  of  supplies  from  aircraft  in  flight,  cushioning 
materials  are  needed  for  absorbing  the  shock  energy  on  impact  with  the  ground. 

The  capability  of  a  material  for  absorbing  impact  energy  can  best  be  evaluated 
from  the  dynamic  stress-strain  curve  for  that  material.  Under  the  title  contract 
a  survey  has  been  made  of  the  cushioning  materials  available,  and  materials  ex¬ 
hibiting  a  wide  range  of  physical  piroperties  were  tested.  Dynamic  stress-strain 
curves,  along  with  some  static  stress-strain  curves,  are  presented  for  these 
cushioning  materials.  Some  of  the  data  presented  were  taken  from  other  sources. 
The  evaluation  of  dynamic  stress-strain  curves  is  discussed  briefly  to  indicate 
the  type  of  material  necessary  for  efficient  and  economical  absorption  of  impact 
energy. 
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Ali,  A.,  &  L.  R.  Benson  1957  CUSHIONING  FOR  AIR  DROP,  PART  IX,  BIBLIOGRAPHY 
OF  LITERATURE  PERTAINING  TO  THE  ABSORPTION  OF  IMPACT  ENERGY.  (Structural 
Mechanics  Research  Lab.,  Texas  University,  Austin,  Texas)  Contract  Nos. 

DA  19-129-qm-150  and  DA  ll-009-qm-19309;  ASTIA  AD-141  944 

ABSTRACT:  This  report  consists  of  an  annotated  bibliography  of  literature 
dealing  with  all  phases  of  the  prqblem  of  the  absorption  of  impact  energy  in  the 
air  drop  of  supplies  and  equipment.  Included  in  this  survey  are  pertinent 
articles  in  the  fol..>wing  phases:  (1)  theory  and  design  of  cushioning,  (2) 
economics  of  energy-absorbing  systems,  (3)  materials,  devices,  and  systems  which 
may  be  available,  (4)  dynamic  test  facilities  and  procedures  for  investigation  of 
energy  absorbers,  and  (5)  results  obtained  from  actual  dynamic  laboratory  and 
field  tests. 
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Ames,  W.  H.  ,  H.  M.  Sweeney  and  H.  E.  Savely  1947 
HUMAN  TOLERANCE  TO  ACCELERATION  IN  PILOT  EJECTION 
J.  Aviation  Med .  18(6) :548-553  Dec.  1947 

ABSTRACT:  In  view  of  individual  variations,  it  is  apparent  that  the 

accelerations  applied  to  the  subject  should  be  kept  to  the  minimum  required 
to  achieve  the  desired  terminal  velocity  and  that  the  rate  of  application 
of  the  g  forces  be  kept  as  low  as  possible.  The  present  ejection  seat 
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equipment  developed  by  the  Army  Air  Forces  and  the  Ordnance  Department 
provides  a  terminal  velocity  of  60  feet  per  second  with  a  maxi^m  of  14  to 
16  g  on  the  subject  at  a  rate  of  application  of  175  to  200  g  per  second. 
This  system  provides  a  means  of  emergency  escape  from  high  speed  aircraft 
with  a  maximum  g  well  under  what  is  considered  the  physiological  tolerance 
to  high  linear  acceleration. 

In  service  use,  it  is  evident  that  a  thorough  indoctrination  should 
be  given  all  pilots  of  aircraft  equipped  with  ejection  seats  so  that  they 
may  becbme  conditioned  to  the  sequence  of  events  prior  to  ejection  and 
appreciate  the  necessity  of  assuming  the  proper  body  position.  This 
indoctrination  should  consist  of  a  demonstration  of  the  equipment,  movies 
of  actual  live  ejections,  such  as  the  two  made  in  August,  1946,  at  Wright 
Field,  and  an  ejection  on  the  100-foot  ejection  seat  test  tower. 
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Amiragov,  I.  L.,  V.  V.  Ruzakov,  L.  F.  Rastegayev,  &  A.  V.  Govorov  1962  A  DEVICE 
FOR  AUTOMATIC  ACTUATION  OF  A  PARACHUTE  RESCUE  SYSTEM  FOR  USE  DURING  EJECTION. 
Soviet  Patent  No.  132957,  (655682/40),  22  Feb.  1960 

(Translation  Services  Branch,  Foreign  Technology  Div.,  Wright-Patterson  AFB, 
Ohio)  Trans.  No.  FTD-TT-62-350/1+2+4;  ASTIA  AD.-288  988 


ABSTRACT: 

Has  the  following  special  feature:  in  order  to  automatically  release  the 
stabilizer  chutes  and  the  main  chute,  and  also  the  harness  lines,  depending  on 
the  altitude  and  speed  at  the  time  of  ejection,  it  contains  aneroids  and  diaphragm 
boxes  attached  to  the  static  and  dynamic  air-pressure  linesjand,  by  means  of  a 
potentiometric  bridge  and  an  electric'  motor,  using  shaped  (profiled)  cams  and 
contact  discs  of  the  chronometer,  it  sets  the  contacts  of  the  capacitors  of  the 
electromagnetic  relays  of  the  power-mechanism  retainers  in  a  specific  angular 
position  relative  to  the  contact  hand  of  the  chronometer,  as  a  function  of  flight 
speed  and  altitude.  (CARI) 
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Amos,  S.W.  1951  PERSONAL  PROTECTIVE  EQUIPMENT  OF  AIRCRAFT  ACCIDENTS. 
(Directorate  of  Flight  Safety  Research,  Norton  AFB,  California) 
Publication  M-36,  16-19  October,  1951.  ASTIA  ATI  197  463. 

ABSTRACT:  ■  Tliis  report  is  an  evaluation  of  a  study  on  ejection  seats  made  by 
the  author.  Information  of  the  suitability  of  ejection  seats  was  obtained 
through  questionnaires  sent  to  all  pilots  who  have  intentionally  used  the 
ejection  seat  as  a  means  of  emergency  escape  from  aircraft.  It  was  found 
that  ejection  of  the  seat  at  too  low  an  altitude  Is  the  greatest  difficulty 
encountered  and  this  will  much  improve  when  automatic  means  of  release  from 


JLndrews,  N.L.  1955  THEORETICAL  APPROACH  TO  THE  DESIGN  OF  EJECTION 

SEAT  CUSHION.  (Flying  Personnel  Research  Committee,  Air  Ministry) 
F.P.R.C.  Memo  No.  64,  September  1955 
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Arizona  Highway  Department  1961  SMART  DRIVERS  USE  SEAT  BELTS. 
(Arizona  Highway  Department,  August  1961) 


ABSTRACT:  The  booklet  contains  information  on  how  seat  belts  work  and  why 
they  are  necessary.  Questions  are  answered  concerning  the  safety  of  seat  belts 
and  specifications  are  given  to  help  in  choosing  a  seat  belt.  Tables  are  in¬ 
cluded  on  motor  vehicle  traffic  fatalities  and  cause  of  accidents. 
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Arment,  D.  E.  &  Ralph  C.  Lenz  1946  KINETIC  MEASUREMENTS  ON  A  PILOT 

DUMMY  EJECTED  FROM  A  P-61  AIRPUNE  IN  FLIGHT,  DETAILED  ANALYSIS  OF  DATA 
(Air  Materiel  Command,  Wright  Field,  Dayton,  Ohio) 

Serial  No.  TSEAC12A/4303-45-1 , 

Add.  1  October  17,  1946  ASTIA  ATI  186  676 

ABSTRACT:  This  report  presents  the  data  and  the  analysis  thereof,  relative 
to  the  forces  acting  on  the  pilot-dummy  during  the  ejection-seat  tests 
conducted  with  the  P-61B-5  airplane  during  the  period  from  27  February  1946 
to  1  April  1946.  Detailed  studies  of  the  kinetic  measurement  data  resulted 
in  the  following  conclusions:  (a)  The  ejection  velocity  (57.6  f.p.s.) 
obtained  in  the  testa  closely  approximates  the  velocity  (57  f.p.s.)  for 
which  the  catapult  was  designed.  (b)  At  airplane  velocities  greater  than 
235  mph  indicated  alr.speed,  the  horizontal  acceleration  caused  by  the 
alrstream  exceeds  3  g.  The  horizontal  acceleration  becomes  physiologi¬ 
cally  negative  if  the  ejected  pilot  should  rotate  to  a  head-forward 
position.  (c>  The  increased  horizontal  acceleration  at  the  higher  airspeeds 
makes  reduction  of  the  ejection  velocity  inadvisable  because  the  pilot's 
trajectory  might  approach  too  close  to  the  tall  of  the  airplane,  (d)  The 
vertical  ac releration,  as  recorded  for  the  pjak  values  (27  to  31  g  for  0.015 
second),  exceeds  the  present-known  physiological  tolerance  of  a  human  sub¬ 
ject.  (e)  The  peak  "vertical"  accelerations  were  caused  by  the  compressi¬ 
bility  of  the  parachute  packs  between  the  seat  and  the  dummy,  and  probably 
can  be  eliminated  or  reduced  by  corrective  modification  of  the  cushioning 
components . 
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Armored  Force  Medical  Research  Laboratory  1943  <  SEAT  DESIGN  FOR  M4 

TANKS.  (Arnx>red  Force  Medical  Research  Laboratory,  Fort  Knox,  Ky.) 
Project  No.  5-12.  5  March  1943. 
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Amored  Force  Medical  Research  Laboratory  1945  SEATS  FOR  TRUCK 
(4  X  4)  %  TON  (JEEP).  (Anoored  Force  Medical  Research  Laboratory, 
Fort  Knox,  Kentucky).  Project  No.  5-12.  17  Feb.  1945. 
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Aron,  W.K.  1959  STUDY  AND  DEVELOPMENT  OF  PARACHUTES  AND  SYSTEMS  FOR  IN-FLIGHT 
AND  LANDING  DECELERATION  OF  AIRCRAFT,  PART  111.  DESIGN  OF  ASSISTING 
AND  CONTROL  DEVICES 

(Wright  Air  Development  Center,  Air  Research  and  Development  Command,  United 
States  Air  Force,  Wright-Patterson  Air  Force  Base,  Ohio)  Contract  No. 

AF  33(038), -22112,  Project  No.  6069-61517;  WADC  Technical  Report  57-566, 

Part  III.  ASTIA  AD  155708 

ABSTRACT:  Certain  devices  were  designed  for  the  purpose  of  controlling 
parachutes  deployed  as  air  brakes  on  aircraft.  Development  has  progressed 
through  the  prototype  stage,  and  performance  tests  were  conducted  in  conjunction 
with  the  high  speed  taxi  tests  of  Ring  Slot  parachutes  in  a  B-25  airplane.  To 
provide  for  Jettisoning  the  parachute,  a  mechanically  operated  disconnect  was 
built,  and  to  provide  for  parachute  reefing  control,  a  combination  dlsreefer 
and  swivel  unit  was  devised. 

Typical  flight  operations  utilizing  these  units  and  the  accompanying  design 
criteria  evolved  from  their  uses  are  presented  in  this  report  along  with 
descriptions  of  their  construction.  Illustrations,  test  results,  performance 
specifications  including  environmental  test  recommendations,  and  engineering 
drawings  are  included  in  the  appendices.  The  enclosed  engineering  drawings 
were  used  in  the  manufacture  of  the  prototype  items  and  are  not  intended  to 
be  finalized  to  the  extent  of  standardization. 
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Aviation  Crash  Injury  Research  1960  AO-IBF  U.  S.  ARMY  "MOHAWK"  MOCKUP 
EVALUATION:  BETHPAGE,  LONG  ISLAND,  NEW  YORK,  31  MARCH  1960  (Report  of 
Crash  Injury  Evaluation  AvCIR-12-PV-ll 7 ,  Aug.  1960,  for  U.  S.  Army  Transports 
tion  Research  Command)  Contract  DA-44-1 77-TC-624,  TREC  TR  60-45 
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Arrowhead  Products  1961  COCKPIT  RETENTION  AND  PARACHUTE  SUSPENSION  GARMENT 
(Dept  of  Navy,  Bureau  of  NavAl  Weapons,  Airborne  Equipment  Div.)  Contract 
NOW  60-0053,  Final  Engr.  Rept,,  Oct.  27,  1961.  ASTU  AD  269  824 
(See  Huettl,  George) 

ABSTRACT:  Cockpit  retention  and  parachute  suspension  flight  clothing  which  can 
distribute  high  acceleration  forces  ov^r  large  areas  of  the  body  was  studied 
to  reduce  injuries  occurring  in  present  day  high  performance  aircraft.  It  was 
found  that  a  flexible,  inelastic  nylon-netting  garment  could  be  utilized  in 
distributing  acceleration  loads  over  the  body  torso.  By  crossing  the  fibers 
of  a  material  over  each  other  and  biasing  them  at  45  degrees  to  the  external 
load,  a  Chinese  finger  grip  containment  action  can  be  developed.  This  containment 
action  (axial  compression  load)  is  applied  %rhen  acceleration  forces  are  applied 
to  the  cockpit  seat  or  the  risers.  Several  restraint  garments  were  constructed 
for  evaluation.  Hip  and  shoulder  restraint  straps  were  Integrated  into  >.he 
netting  pattern  for  attachment  to  the  risers  and  cockpit  seat.  The  final 
garment  had  a  cover  and  liner  for  additional  comfort  and  ease  of  donning  and 
doffing.  (Author) 
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Arsen'eva,  M.  A.,  V.  V.  Antipov,  V.  G.  Petrukhin,  T.  S.  L'vova,  N.  N.  Orlova,  & 

S.  S.  Il'ina  1961  IZMENENIIA  V  KROVETVORNYKH  ORGANAXH  MYSllEI  POD  VLIIANIE 
POLETA  NA  KORABLE-SPUTNIKE.  (CHANGES  IN  THE  HEMATOPOIETIC  ORGANS  OF  MICE 
UNDER  THE  INFLUENCE  OF  FLIGHT  IN  A  SPACESHIP)  Iskusstvennye  sputnik!  zemli 
(Moskva)  1961(10): 82-92,  1961 


ABSTRACT:  The  effect  of  space  flight  conditions  was  studied  on  the  hematopoietic 
organs  of  40  black  S-57  strain  mice  and  white  mice  sent  up  in  the  2nd  sputnik. 

An  attempt  was  made  to  differentiate  between  the  action  of  vibration,  accelera¬ 
tion,  and  radiation.  All  animals  were  returned  to  earth  in  good  condition. 
Chromosome  disintegration  during  mitosis  in  the  bone  marrow  cells  was  significant¬ 
ly  increased  in  the  experimental  c.timals  as  compared  to  controls.  The  findings 
differed  from  thj  results  of  x-ray  studies  in  that  the  frequency  of  chromoscme 
destruction  did  not  decrease  prior  to  the  end  of  the  experiment  and  mosaicism 
in  chromosomal  changes  was  almost  completely  absent.  Thirty  days  after  the 
return  to  earth  myelopoiesis  increased  sharply,  manifested  in  an  increased  number 
of  myeloblasts,  promyelocytes,  and  myelocytes.  Three  days  after  the  return  the 
number  of  megacaryocytes  in  the  spleen  decreased.  Certain  other  changes  noted 
in  the  hematopoietic  organs  are  presumed  to  be  caused  by  vibr.ition  and  other 
adverse  factors  in  flight,  (Aerospace  Medicine  33(11): 1395-1396,  Nov.  1962) 
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Askren,  W.b;  1959  MAN  FUNCTIONS  IN  SPACE  PLIGHT. 

(Wright  Air  Development  Dlv.,  Wright -Patterson  AFB,  Ohio) 
June  1959.  ASTU  AD  238  480. 


Presented  to  the  Panel  on  Psychology,  of  the  Armed  Forces-NRC  Committee 
on  Bio-Astronautics,  in  Washington,  D.C.  December  2,  1959. 

ABSTRACT:  The  hypothetical  activities  of  a  3-man  crew  of  an  earth -to -moon 
flight  were  analyzed  with  respect,  to  some  of  the  following  subsystems:  Navi¬ 
gation,  flight  control,  energy  management,  environment  control,  secondary 
power  management,  communication,  escape,  reconnaissance,  offense  and  defence. 
The  following  selection  criteria  were  suggested:  (1)  sensory  abilities,  such 
as  general  intelligence,  computational  skill*,  problem  solving  ability; 

(3)  motor  skills,  such  as  tracking  skill,  response  times;  (4)  tolerance  to 
physiological  stress,  such  as  high  g,  heat,  cold;  and  (5)  adaption  to  new 
experiences  (psychological  stress)  such  as  confinement,  new  food  forms,  and 
crew  interaction. 
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Astakhov,  M.F,  A.V.  Karavayev  et  al.  1956  HANDBOOK  OF  STRENGTH  SPECIFICATION 
OF  AIRCRAFT.  PART  VI.  THE  AIRCRAFT  LANDING  GEAR  SHOCK  ABSORBER  AND  ITS 
CALCULATION  (Air  Technical  Intelligence  Center,  Wright-Patterson  Air  Force 
Base,  Ohio)  Rept.  No.  ATIC-202004,  ASTIA  AD- 136  091 


ABSTRACT:  This  publication  contains  chapters  on  each  of  the  following  subjejcts 

Landing  Gear  Shock  Absorbers;  The  01eo>Pneumatic  Shock  Absorbing  System;  and 
Rubber  Shock  Absorbers . 
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Atlantic  Research  Corp.  1958  DEVELOPMENT  OF  FOAMED -IN -PLACE  PLASTIC  ENERG|Y 
ABSORBING  MATERIALS.  (Atlantic  Research  Corp.,  Alexandria,  Va.) 

Final  Rept.  31  Dec.  1956  -  31  March  1958;  Contract  No.  DA  19-129-qm-838. 
ASTIA  AD-206  052  - - 

ABSTRACT:  Investigations  were  made  of  materials,  methods  and  equipment,  which 
would  be  suitable  for  the  production  of  foamed- in-p lace ,  plastic,  energy-dissjipa 
ting  struccures  in  the  field  for  later  assembly  with  aerial  drop  containers. 
Polyurethane  systems  were  selected  for  initial  studies.  The  thermal  balance  |was 
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'  also  studied  of  highly  exothermic  foamed-in-place  plastic  systems  as'  possible 
Nenergy  absorbers  and  flexible  and  rigid  insulating  materials.  A  process  was  de> 
'veloped  for  the  production  of  highly  exothermic  one-shot  resin  systems  which  could 
be  foamed  in  place  under  their  own  heat  of  reaction  to  cured,  rigid  foams  with  equi 
valent  or  better  energy  dissipating  properties  than  foamed  glass  at  comparable 
densities;  the  systems  were  modified  castor  oil  polyurethanes.  The  heat  of  conden¬ 
sation  of  mixtures  of  castor  oil  and  other  simple  polyols  with  di-isocynantes  or 
isocyanate  adducts  when  properly  catalyzed  induced  the  formation  of  thermal  radical 
from  added  vinyl  and  related  monomers,  with  subsequent  copolymerization  with  castor 
oil  to  give  rigid  foams  of  high  strength  and  good  energy-dissipating  properties. 

A  simple  laboratory  drop  tester  was  used  to  screen  out  unsuitable  experimental  and 
commerciai  nroducts  and  to  select  formulations  for  further  improvement.  Thermal 
properties  of  resin  systems  and  foams  pertaining  to  processing  were  studied;  foam 
formulations  were  adjusted  to  permit  preparation  of  the  product  under  field 
conditions.  The  feasibility  of  producing  foamed-in-place  flexible  and  rigid 
structures  at  arctic  temperatures  (-40  degrees  to  -65  degrees  F)  was  demonstrated. 
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Avery,  J.P.  1962  STRENGTH  ANALYSIS  OF  CARRIAGE  ATTACHKENT  FITTING  ON  CREW  SEATS, 
HU-1  AIRCRAFT,  AND  RECOMMENDATIONS  FOR  IMPROVEMENT. 

(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  AvCIR  62-11,  Oct.  1962. 

SUMMARY;  The  creW  seat  of  the  Hu-lA  aircraft  has  failed  frequently  in  survivable 
type  accidents,  with  the  primary  failure  occurring  in  the  carriage  attachment 
fitting  (Part  Number  204-070-742-1).  The  most  recent  accident  occurred  at  Fort 
Carson,  Colo.,  7  May  1962  (reference  TCREC  Tech.  Rept.  62-87).  Analysis  discloses 
that  occupant  inertia  load  of  the  order  of  11  G  could  have  caused  these  failures. 

A  simple  field  modification  is  presented  which  would  reduce  stresses  in  the  fitting 
by  a  factor  of  approximately  two.  No  new  parts  ’'aed  to  be  manufactured;  two  ^ 
bolts  and  one  NAS  spacer  are  the  only  new  parts  required. 
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Babione,  R.  W.  1956  ACCIDENTAL  DEATHS  IN  MILITARY  Vhhii>U-.S.  IN  RE.UTION  TO 
THE  USE  OF  SEAT  BELTS. 

U.  S.  Armed  Forces  Med.  J.  8( 10) ; 1500- 1505 ,  October  1956. 

SUMMARY:  Deaths  of  Navy  and  Marine’ Corps  personnel  in  govc raT.en t- owned  gro  nd 

vehicles  are  analyzed  for  a  three-year  period.  More  than  half  of  ‘.hesc  (41 
out  of  72)  occurred  in  open- top  military  type  vchiles,  a  higher  proportion  that 
would  be  expected  during  peacetime.  Provision  of  sear  belts  in  open- top  vel.i.c,.es 
would  probably  not  have  reduced  but  would  more  likely  have  increased  these 
fatalities.  In  only  five  deaths  did  this  type  of  vehicle  remain  upright  wh>;,n 
involved  in  an  accident,  whereas  in  33  it  rolled  over.  By  comparison,  iO  persons 
who  escaped  death  in  rollover  accidents  by  being  thrown  out  would  probably  have 
been  hilled  if  they  had  been  kept  in  by  seat  belts. 

In  hard-top  vehicles,  involved  in  accidents,  15  of  20  deaths  would  probably  liave 
been  prevented  if  the  victim  had  been  wearing  a  seat  belt,  although  in  two  cases 
he  was  too  drunk  to  have  used  one.  In  12  of  the  deaths,  the  victim  was  tViro'wn 
from  the  cab,  with  or  without  rollover.  Front  seat  passengers  in  ambulances 
appear  to  be  especially  at  risk  when  not  provided  with  seat  belts. 

Seven  deathiS,  or  one  out  of  10,  occurred  in  falls  from  fire  and  crash  trucks  when 
the  vehicle  was  merely  making  a  turn.  In  two  of  these,  the  man  slid  off  a  seat. 
In  these  two  cases,  scat  belts  would  certainly  have  prevented  the  accidents 
had  they  been  worn.  Quick- release  belts  for  standees  should  also  be  considfred 
for  this  type  of  vehicle. 

If  seat  blets  are  used  in  hard-top  vehicles,  potential  monetary  savings  on  deaths 
alone  amount  to  $470,000  in  three  years.  In  addition,  many  serious  and  costly 
injuries  would  be  prevented. 

Weighing  the  cost  of  preventive  measures  against  their  savings,  both  in  deaths 
and  in  the  far  more  frequent  nonfatal  but  costly  injuries,  requires  more  detailed 
reporting  of  the  causes  of  trauma  in  serious  and  fatal  vehicular  accidents. 
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bacas.  G.  A  a/,D  ESCAPE  SYSTJIM,  LVAUVMION  OF  MODIFIED  HEAD-REST 

INSTAELXD  by  AAD  aircraft  service  C.UI^GE  no.  1S7C  FOR  ACCEPTABLE  HEAD 
POSITIONING.  (Navil  Air  Test  Center,  Patuxent  River,  Md . )  ProJ . 

TED  no.  PTP  RAAE-2300A,  Serial  No.  ATill-276  ,  Rept.  N.''.  I,  3  August  I960. 
ASTU  AD- 26 7  383. 

ABSTRACT:  Tl.c  Service  Test  Division  conducted  an  evaluation  of  a  modified 
headrest  configuration  (A4D  ASC  157C)  for  the  PAPEC  low  level  ejection  .system 
to  determine  if  the  headrest  configuration  afforded  acceptable  pilot  head 
positioning  during  catapult  launches.  Themodified  headrest  configuration 
was  considered  satisfactory  for  service  use;  however,  incorporation  of  firmer 
headrest  material  is  considered  desirable  for  imoroved  service  use.  (Author) 
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Baler,  W.  H.  1961  ESCAPE  IN  SPACE 
Frontier ,  Summer  1961  pp :  28-31 

ABSTRACT;  This  article  discusses  briefly  the  precautions  taken  to  insure 
safety  for  U.  S.  astronauts.  (JPL) 
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Bakh,  I  ,  0.  Gorlov,  V.  Yakovlev  &  Yi,-.  Yogov  1959  MAN  IN  SPACE:  ME! 

BIOLOGICAL  PROBLEMS  IN  SPACE  FLIGHTS 
(Air  Technical  Intelligence  Center,  Wr ight-Patterson  AFB,  Ohio)  ATIC 
7  October  1959 

Original  Source:  Vses .  Obshc .  RaSpr.  Polit.  i  Nauch.  Znanii  (US! 
Ser.  8,  Vol.  1,  No.  20.  1958. 

ABSTRACT:  The  pamphlet  presents  the  problems  of  meteoric  danger,  wei; 
hypoxia,  space  suits,  acceleration  and  water  and  food.  There  is  also 
concerning  Sputnik  2  and  the  dog,  Layka. 
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D.iir,  r.H.  L  L.J.  Pftci  1953  DF.TF.RMISAT ION  OF  TIIL  MOST  DESIIOVBLE  RIDGE  rATTESS 
FOR  PILOTS'  PKOTEOTIVE  HELMETS 

onau  C  ica  1  M.itcrials  Laboratory,  Naval  Air  Mat»rial  Center,  Philadelphia,  Pa 
■AML  NAM  AE  4407  ,  Part  I  Dec.  9,  1.953  ASTIA  AD  30  501 


ABSTF ■  ■;  Hclnct  shells  having  6  designs  were  prepared  and  tested  under  static 

and  i,  ..  .mic  (impact)  loads.  The  plain  shell  appeared  to  be  the  most  resistant 
to  impact  loading,  but  was  the  least  resistant  to  static  loading;  sandwich  or 
semi-sandwich  construction  may  improve  the  properties.  A  dynamic  (Ampact) 
test  is  considered  a  better  method  of  evaluating  helmet  shells  than  a  static¬ 
load  test.  Rounded  ridges  are  preferred  over  sharp  ridges.  Intersecting  ridges 
tend  to  deleter iously  localize  the  stresses.  The  pendulum- impatt -hi gh-spetd- 
camera  procedure,  developed  during  this  Investigation,  is  a  satisfactory  method  of 
conducting  impact  tests. 
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Barkla,  D.  1961  THE  ESTIMATION  OF  BODY  MEASUREMENTS  OF  BRITISH  POPUIATION 
IN  RELATION  TO  SEAT  DESIGN 
Ergonomics  4(2): 123-132,  April  1961. 


ABSTRACT:  The  principal  published  information  on  human  dimensions  relevant 
to  seat, design  is  brought  together.  The  populations  surveyed  comprise 
British,  Swedish,  and  American  individuals.  Estimates  of  the  measurements 
of  young  British  adults  are  derived  from  the  data  and  applications  made  to 
seat  design.  (Tufts) 
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Barnaby,  R.  S.  Feb.  1942  REPORT  ON  PRONE  PILOT  INSTALLATION  IN  THE  MODEL  XSD2U-3 
AIRPLANE.  (Naval  Aircraft  Factory,  Philadelphia,  Pa.)  Rept.  no.  M-H  268 
24  Feb.  1942. 
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Barnes,  Richard  W.  1946  PILOT  EJECTION  SEAT  ACCESSORIES 
(Per  sonal  Equipment  Laboratory,  Army  Air  Forces)  Serial  No.  TSEAP-7-9-482 
ASTIA  ATI  179  496 


ABSTRACT:  Experiments  were  conducted  using  various  parachutes  for  the  following 


purp^si's:  Tu  dc  t<»  mi  ne  a  ™-thod  to  prevent  tumblini?  of  the  ejection  seat;  to 

detcrrilne  a  method  for  insuring  positive  separation  of  occupant  and  ejection 
scat  at  a  certain  point  on  the  seat  trajectory;  to  determine  a  method  £c r 

in  aircraft  equipped  with  an 


decreasing  the  minium  safe  bailout  altitude 
ejection  seat;  and  to  determine  a  method  fur 
with  an  ejection  seat,  al  all  altitudes,  and 
A  description  of  the  guide  surface  parachute 
seat  is  given  in  this  report. 


the  inrerim  use  of  standard  parachute 
at  speeds  up  to  600  miles  per  hour, 
to  be  installed  on  the  ejection 
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Barnes,  R.  W.  1951  UNITED  STATES  AIRFORCE  PARACHUTE  HANDBOOK  (Air  Material 
Command,  Engineering  Div.  Equipment  Lab.  Parachute  Branch,  Urlght- 
Patterson  ,AFb,  Ohio)  April  27,  1947;  Revised.  March  1,  1951.  ATI 
35532. 
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Bartlett,  R.  G.,  Jr.,  V.  C.  Bohn,  u  R.  H.  Helmendach  1954  ABILITY  OF  RAT 
TO  ADAPT  TO  STRESS  OF  LIGHT  RESTRAINT.  Proc.  Sec.  Exp.  Biol.  Med.  86: 
395-396 


ABSTRACt;  Ability  of  the  albino  rat  to  adapt  to  stress  of  light  restraint  was 
investigated.  Rats  were  able  to  adapt  to  the  stress  of  restraint  (for  one 
week)  in  a  cylinder  of  wire  mesh  so  that  they  did  nc..  become  hypothermic  when 
exposed  to  the  stress  in  the  cold.  The  possible  rules  of  emotional  adaptation 
and  adrenal  cortical  activity  in  producing  the  increased  resistance  to  these 
stresses  are  discussed.  (Author) 
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Bartlett,  R.  G.  1956  STRESS  ADAPTATION  AND  INHIBITION  OF  RESTRAINT- 
'  INDUCED  (EMOTIONAL)  HYPOTHERMIA.  J.  Appl.  Physiol.  8(6) : 661-663. 

May  1956. 

ABSTRACT:  From  the  data  presented,  three  general  conclusions  may  be  drawn 
on  the  rat's  ability  to  adapt  to  the  dual  stresses  of  cold  and  restraint; 

(a)  the  rapidity  of  this  adaptation  suggests  that  a  familiarity  or  emotional 
component  may  be  Involved  tTr"the  process;  (b)  there  is  a  fairly  rapid  loss 
of  the  adaptation  if  it  is  not  'reinforced'  hy  the  application  of  the  stress; 

(c)  adaptation  tq  stress  may  protect  against  the  body  temperature  drop  in 
this  restraint- induced  (emotional)  hypotermla.  This  is  suggested  by  the 
observation  that  repeated  exposures  of  the  rat  to  the  stress  of  forced  muscular 
activity  as  well  as  adaptation  to  cold  and/or  restraint  inhibit  this  hypothermia. 
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D-rtlctt,  R.  G.  '&  P.  D.  AtUnrf  l‘>59  EFFECT  OF  RESTRAir.-T  OS  ALTITUDE  TOLERASCE 
IN  THE  RAT. 

■1.  Aonl.  Physiol.  K(  3) :  395- 396 ,  May  1959. 

AB6TKACT:  Young  adult  male  and  fcswilc  Sprague-Dawley  rats  were  exposed  to  a 
simulated  altitude  of  33,500  ft.  both  with  and  without  restraint.  The  exposure 
was  begun  immediately  upon  the  restraint  of  the  experimental  animals.  The 
restrained  animals  died  significantly  sooner  than  did  the  nonrestrained  controls. 
The  possible  ralation  of  colonic  temperiture ,  oxygen  consumption  and  emotional 
stress  to  the  decreased  altltuae  tolerance  is  discussed.  It  is  suggested  that 
the  data  serve  as  a  warning  for  caution  in  the  use  of  restraint  for  convenience 
in  altitude  tolerance  experiments. 
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Bartlett,  R.  G.  1962  DESIGN  CONCEPTS  FOR  DOME  TYPE  HELMET  IMPROVEMENTS 
iNaval  School  of  Aviation  Medicine,  Pensacola,  Fla.)  Project  no. 
MR005 , 13-3100,  Subtask  6,  Report  no.  4,  June  13,  1962 


ABSTRACT:  the  design  concepts  for  a  modification  of  the  dome-type  (neck- 
seal)  helmet  are  presented.  The  modified  helmet  is  designed  to:  (1)  prevent 
fogging.  (2)  conserve  breathing  oxygen  stores,  (3)  provide  crash  protection, 

(4)  cor.-.rol  the  added  are tHirlr-al  dead  space  for  CO,  accumulation,  (5)  ameliorate 
or  prevent  hyperventilation,  and  (6)  humidify  the  dry  inspired  oxygen.  The 
use  of  the  device  is  optioru  1  and  it  may  or  may  not  be  used  on  any  time 
schedule  during  the  flight. 
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Bartlett,  R.G.  1962  A  STUI) 
THE  FACE  SEAL  IN  THE  FI 
(Naval  School  of  Aviation  Mi 
Sub  task  fc.  Report  no.  1 


Y  OF  CO  BUILD-UP  WITH  A  NECK  SEAL  SUBSTITUTED  FOR 
IfLL  PRESSLTRE  SUIT  HEL.MET 

oicine,  Pensacola,  Fla.)  Project  no.  MR005 . 13-3100, 
1,  June  8,  1962 


ABSTR/CT:  Breath-by-breath 
the  f.'.cc  seal  now  used  in  bc^ 
smallness  of  dead  space  and 
in  a  number  of  fine  streams 
aviator's  vision,  but  req''ii[ 
restrictiem-of  head  movemen 
undesirable  aspects  of  the 
created).  The  PCO2  measureiii 


levels  with  the  face  seal  and 
qualify  the  neck  seal  for  further  consideration. 


CO2  levels  "ere  compared  for  two  seal  configurations: 
th  the  Air  Force  and  Navy  pressure  suits  (advantages, 
of  rebreathing,  facilitating  delivery  of  dry  oxygen 
over  the  face  plate  eliminating  fogging  of  the 
ing  personal  fitting  for  reasonable  comfort  and 
)  and  the  neck  seal  (which  would  el  i.i^nate  the 


^ace  seal  provided  no  dead  space  or  CO  problem  Is 
ents  revealed  zero  to  1.57.  dif f erence^in  CO, 

the  neck  saal.  Such  differences  should  not  dis- 


.  2,48Q  . 
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Bartlett,  R.  G.,  Jr.  1963  DESIGN  CONCEPTS  FOR  DOME  TYPE  HELMET  IMPROVEMENTS . 
Aerospace  Medicine  34(3) ; 213-217 ,  March  1963 

ABSTRACT:  The  dome  type  (neck  seal!  helmet  offers  several  advantages  over 
the  face  seal  (Mark  IV)  helmet  in  terms  of  allowing  free  head  movement, 
providing  potentially  better  head  cooling,  and  permitting  the  removal  of  the 
uncomfortable  face  seal.  Tlie  dome  type  helmet,  however,  brings  its  own  problems 
The  increased  dead  space,  the  lessened  crash  protection,  and  the  rapid  fogging 
in  the  cold  with  the  much  enlarged  visor  area  are  the  more  acute  problems. 

The  design  concepts  for  a  modification  of  the  dome  type  helmet  are.  presented. 

The  modified  helmet  is  designed  to:  1)  prevent  fogging,  2)  conserve  breathing 
oxygen  stores,  3)  provide  crash  protection,  4)  control  the  added  anatomical 
dead  space  for  CO-  accumulation,  5)  ameliorate  or  prevent  hyperventilation, 
and  6)  humldigy  the  dry  inspired  oxygen.  The  use  of  the  device  is  optional 
and  it  may  or  may  not  be  used  on  any  time  schedule  during  the  flight.  (Author) 
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Barwood,  A  J.  1953  EMERGENCY  ESCAPE  AND  SURVIVAL 

In  "Discussion  on  Survival  and  Rescue",  Proceedings  Royal  Society  of 
46C’):  523-526 

ABSTRACT:  This  paper  is  one  of  a  series  devoted  to  the  problems'  of  survival 

in  aviation,  particularly  at  altitudes  over  40,000  feet.  The  author  discusses 
the  conditions  which  must  be  satisfied  in  order  to  ensure  the  maximum  chance 
of  survival  during  and  after  escape  from  aircraft.  Considerations  of  survival 
must  influence  the  design  of  aircraft,  of  cloting,,of  protective  devices  used 
by  crew  me.mbers,  of  escape  mechanisms,  and  of  auxiliary  equipment,  e.g., 
autorivatical  ly  opening  parachutes  and  survival  packs  designed  for  any  kind  of 
global  surface.  Survival  in  isolated  areas  or  under  conditions  of  extreme 
cold  presents  particular  problems  as  far  as  accessory  equipment  is  concerned. 
The  author  elaborates  on  the  type  of  gear  which  should  be  packed  for  flights 
over  each  of  these  specific  areas.  Training  of  aircrew  personnel  in  the  use 
of  survival  equipment  under  each  of  the  various  conditions  is  considered  an 
important  factor  in  survival. 


\ 


.  2,490  - 
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Barwood,  A.J.  1962  THE  MAINTENANCE  OF  CORRECT  EJECTION  POSTURE 
Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte- 
Haddon  Hall,  Atlantic  City,  N.J.,  April  9-12,  1962 

ABSTRACT:  The  high  ircidencc  of  mild  back  injury  during  otherwise  successful 
ejections,  and  the  increasing  incidence  of  such  back  injury  with  the  improvement 
of  ejection  capability,  prompted  investigation  into  the  probable  cause  of  such 
injury.  The  geometry  of  harness  systems  was  studied  and  th-  techniques  for 
adjusting  such  harnesses  were  investigated.  The  typical  back  injury  in  the 
region  of  T-10--L-2  indicated  that  posture  appeared  to  have  a  direct  relation 
to  such  injury.  Means  of  maintaining  an  acceptable  posture  were  therefore 
investigated  and  ultimately  modifications  for  all  types  of  harnesses  were 
proposed.  Initially  these  were  tried  experimentally  and  have  produced  marked 
improvement  in  whole  body  restraint,  and  have,  at  the  same  time,  made  the  harness 
system  more  comfortable.  The  moulding  of  the  seat  top  and  back  to  the  mean 
a..itomical  profile  of  aircrew  has  also  been  attempted,  resulting  in  the  mainten¬ 
ance  of  an  improved  ejection  posture  and  very  considerable  improvement  in  comfort 
and  acceptability  --  a  factor  which  might  well  be  applied  to  conventional  seat 


Bary,  J.L.  1957  INTERNAL  BAIilSTIC  DESIGN  AND  TRA.:LCT0RY  Ai'^ALYSIS  0?  A 
.ROCKET-.'JTSISTID  TILCT  EJECTION  ££.*.?.  (Naval  Ordnance  Test  Station, 
China  Lake,  Calif.)  NAVORD  rept.  no.  5433.  ASTIA  AD-150  906- 


ABSTRACT:  The  problem  of  safe  escape  of  a  pilot  from  a  disabled  plane  is 
discussed  in  general,  and  a  rocket-assisted  ejection  seat  is  considered  as  a 
solution.  Two  tentative  internal  ballistic  designs  are  presented.  Equations 
are  developed  for  the  motion  of  an  ejection  seat  after  it  leaves  the  plane. 
Graphs  are  included  showing  thrust-time  curves,  seat  trajectories,  forces  on 
the  pilot,  aerodynamic  drag,  and  physiological  acceleration  limits. 
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Baumunk,  D.B.  and  H.L.  Walpole  1945  AN  INVESTIGATION  OF  SEAT  DESIGN  FOR 
COMBAT  AIRCRAFT.  (Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif.) 
Rept.  No.  ES  6950.  Nov.  1945 


.  2,491  - 
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Bay ley,  C,  H.  &  M.  Mltton  1958  EXAMINATION  OF  NYLON  SEAT  HARNESS  WEBBING. 

(National  AcaJemy  of  Sciences  --  National  Research  Council,  Washington, 

D.  C.)  NRC  Kept.  No.  C.81-58S 
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Bcbout,  R.  W.  1961  DESIGN,  DEVELOPMENT,  AND  FABRICATION  OF  SIX  (6)  PROTOTYPE 
MODEL  MISSION  COMPLETION  FULL  PRESSURE  SUIT  ASSEMBLIES.  (B.  F.  Goodrich 
Aviation  Products,  Akron,  Ohio)  Monthly  Engineering  Rept .  No.  20,  1  Jan.  - 
31  Jan.  1961;  Contract  NOas  59-6199C,  I  Feb.  1961,  ASTU  AD-252  658L. 

ABSTRiiCT:  The  sixth  and  final  suit  to  be  delivered  on  this  contract  will  be 
used  for  Project  "Strato-Lab  High  #5”.  This  suit,  designated  XN-14,  will  be 
delivered  to  A.C.E.L.  the  first  week  of  February  and  the  mating  helmet,  XNH*14, 
one  week  later.  (AUTHOR) 
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Beck,  A. I.,  and  G.  Hildebrand  1958  NEW  OPEN  EJECTION  SEATS. 

S/\E  Journal.  66(  10)  :  67-69. 

ABSTRACT;  A  vtri'*-able  crash  program  has  been  conducted  by  the  aircraft  industry 
and  the  military  to  fill  the  immediate  need  for  extending  the  usefulness  of  the 
open  ejection  seat  escape  system.  A  group  cf  Air  Force  contractors  joined 
together  to  form  the  Industry  Crew  Escape  Systems  Comniti.ee,  known  as  ICESC, 
in  an  effort  to  accelerate  this  endeavor.  Accomplishments  in  fulf iili.'ig  ^he 
essential  design  requirements  have  been  made  in  the  following  fields:  ejection 
acceleration  and  separation;  dynamic  stability;  deceleration  and  windblast; 
high  altitude;  high  temperature;  low  altitude;  and  landing  and  post  landing 
conditions. 
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Beck,  A. I.  1958  ESCAPE  SYSTEMS:  A  METHODOLOGY  TO  MEET  THE  NEEDS. 

(Paper,  SAE  Meeting  29  Sept  -  4  Oct.  1958.)  S.A.E.  Preprint  No.  9\C. 


ABSTRACT:  Relative  advantages  and  disadvantages  of  open  ejection  seats  and 
escape  capsules  are  discussed.  Opt imum  design  criteria  ^or  the  open  ejection 
seat  type  are  presented.  Essential  requirements  of  an  escape  capsule  are 
given. 


-  2,492  . 
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Beck,  A. I.,  &  B.  Cooper  1959_  PROBLEMS  INVOLVED  IN  PROVIDING  PROTECTION 
FOR  AIRCREWMAN  DURING  rSCAPE>  (faper.  Aero  Medical  Association, 

Statler  Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 

ABSTRACT:  The  problem  areas  concerned  in  providing  adequate  protection  for 
aircrewmen  prior  to  and  during  escape  sequences  from  performance  aircraft 
are  complicated  by  the  physiologic  considerations  and  the  physical  nature 
of  the  escape  itself.  The  human  limitations  to  imposed  forces,  both  initial 
and  sustained,  and  the  method  used  to  eliminate  and/or  reduce  them  will  be 
presented.  Pertinent  data  resulting  from  sled  test  runs  and  crew  escape 
studies  will  be  discussed  using  actual  filmed  sequences  of  research  effort. 
The  presentation  will  consider  the  present  state-of-the-art  of  the  crew 
escape  systems  and  will  present  the  problems  yet  to  be  solved  to  produce 
reliable  escape  potential  for  proposed  new  weapons  systems.  Factors  such 
as  positioning,  restraints,  time  sequences,  personal  equipment,  altitude 
and  speed  and  related  problems  will  be  reviewed  and  possible  solutions 
offered  to  meet  the  demands  arising  from  the  ever  expanding  flight  envelopes 
of  the  most  modern  vrsapons  systems.  (  J.  Aviat ion  Med .  30(3): 174,  March  1959 
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Beckett,  L.C.  1959  PASSENGER  SEAT  DESIGN  AS  APPLIED  TO  THE  CONVAIR  880. 
(Paper,  The  American  Society  of  Mechanical  Engineers,  Aviation 
Conference,  Los  Angeles,  Calif.,  9-12  Mar.  1959) 
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Beckman,  E.L. ,  O.L.  Slaughter  &  E.II.  Wood  1955  MEASUREMENTS  TO  EVALUATE  THE 
EFFECTIVENESS  OF  THE  FULL' PRESSURE  HALF  SUIT  IN  APPLYING  EXTERNAL  PRESSURE 
TO  THE  BODY 

(U.Si  Naval  Air .development  Center,  Aviation  Acceleration  Lab.,  Johnsville,  Pa. 
NADC-MA-5502  21  March  1935  ASTIA  AD  62  492 

AESTR/.CT:  A  series  of  experirents  was  performed  on  5  hum.m  subjects  in  order 

to  evaluate  t!ie  effects  of  applying,  by  means  of  an  anti-b  laclcout  suit,  known 
increments  of  external  pressure  to  the  body  below  the  z iph is ternum.  In  each 
subject,  during  a  short  inflation  period  at  1  G,  the  pressure  measured  within 
the  G-suitj  was  compared  to  (1)  the  pressure  mo-asured  between  the  suit  and 
the  body  surface,  (2)  the  intrarectal  prcssui  ■?  and,  (3)  the  intra-esophageal 

pressure.  It  was  found  that  the  pressure _increment  a C_ the _body.  surface , - 

was  approxi.mately  90  per  cent  of  the  suit  pressure  increment;  the  pressure 
increase  within  the  rectum  was  40-65  per  cent  of  the  suit  pressure  increase; 
and  the  rise  in  intra-esophageal  pressure  was  approximately  3  per  cent  of  the 
rise  in  suit  pressure.  These  pressure  changes  within  the  body  are  Interpreted 
as  aiding  the  venous  return  to  the  heart. 
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Beckman,  E.  ,  D.C.  McNutt,  &  J.S.P.  Rawlins  1958  USE  OF  THE  STA.NT'ARD 
EJECTION  SEAT  SYSTEM  AS  A  ^^E^NS  OF  ESCAPE  FROM  SUBMERGED  AIRCRAFT. 

(RAF,  Institute  of  Aviation  Medicine,  Famborough)  FPRC  1049, 

May  1938.  ASTIA  AD  201  166 

ABSTRACT:  A  programme  of  research  into  the  problems  of  escape  from  ditched 
aircraft  has  been  undertaken  at  tiiis  Institute.  The  programme  has  included 
an  assessment  of  the  feasibility  and  advisability  of  using  the  standard 
Martin_Baker  ejection  seat  system  as  a  Taeans  of  escape  from  submerged  air¬ 
craft. 

Although  the  problems  relating  to  underwater  ejection  have  not  been  complete¬ 
ly  evaluated,  we  think  that  sufficient  pcrtinciit  information  has  been 
accumulated  to  jvistify  a  preliminary  report  so  that  the  results  of  the 
trials  to  date  can  be  made  available  to  aircrew. 
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Beckman,  E.  L.  ,  J.  Rawlins,  and  D.  McNutt  1958  AN  IN'V'EST IGAT ION  INTO 
THE  FEASIBILITY  ,0F  USI.'.G  TiiE  STANDARD  EJECTION  SEAT  SYSTEM  FOR 
UNDERWATER  ESCAPE  FROM  DITCHED  AIRCRAFT.  (Paper,  M.-eting  .  f  Aero 
Medical  Assoc.,  Statler  Hotel,  Wa.shington,  March  24-26,  1958) 

ABSTRACT;  Ai  inve.s  t  igat  ion  into  the  feasibility  of  using  the  ejection 
seat  sy.stem  as  a  means  of  escape  from  ditched  aircraft  has  been  carried 
out  at  water  depths  down  to  34  feet.  An  evaluation  was  made  of  the  ria-st 
pressure,  accelerations,  drag  and  decompression  loads  which  wo.jld  act  upon 
the  pilot  in  using  the  ejection  seat  under  water.  The  physiologic  accept¬ 
ability  of  these  loads  when  acting  singly  and  combined  were  then  evaluated 
clinically  be  experienced  subjects.  Tlie  function  of  the  automatic  release 
mechanism.s  were  dso  observed.  Simulated  escapes  from  submerged  aircraft 
utilizing  standard  pilot  survival  equipment  and  ejection  seat  equipment 
were  then  carried  out.  J .  Aviat ion  Med . .  29(3):229,  March  1958. 
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Beckman,  E.L.,  D.C,  McNutt,  &  J.S.P.  Rawlins  1959  AN  INI/ESTIGAT JON  INTO 

THE  FEASIBILITY  OF  USIIC  THE  MARTIN  BAKER  EJECTION  SEAT  SYSTEMS  iOR  LTIDER- 
WATER  ESCAPE  FROM  DITCHED  AIRCRAFT.  (RAF,  Institute  of  Aviation  Medicine, 
Famborough)  FPRC  Rept.  1076,  Aug.  1959. 

See  also  Ac ros pace  Medicine  3 1 (9) : 7 15-732 
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Beckman,  E.  L.,  D.  C.  McNutt  and  J.  S.  P.  Rawlins  1959  ESCAPE  FROM 

DITCHED  AIRCRAFT.  III.  AN  INVESTIGATION  INTO  THE  FEASIBILITY  OF  USING 
THE  SIA.hDARD  martin -baker  EJECTION  SEAT  SYSTEMS  FOR  UNDER  WATEB 
ESCAPE  FROM  DITCHED  AIRCRAFT 

(Flyin,;  Personnel  Research  Committee  (Gt.  Brit.). 

Rept.  no.  FPRC  1093  July  1959  ASTU  AD  243  787 

ABSTRiXCT;  Investigation  of  the  problems  of  escape  from  ditched  aircraft  has 
been  in  progress  at  the  RAF  Institute  of  Aviation  Medicine,  Farnborough,  for 
several  years.  It  was  early  csiablished  that  the  standard  Itortin-Baker 
Ejection  Seat  System  might  be  used  for  escape  from  a  submerged  aircraft  with 
reasonable  safety.  Because  of  the  importance  of  this  information  to  naval 
.'iViators,  a  preliminary  repoi  t  was  issued  presenting  tne  possible  advantages 
and  hazards  of  using  the  ejection  seat  system  for  escape  from  a  ditched 
aircraft.  Further  investigations  and  evaluation  of  the  original  data  have 
permitted  a  more  accurate  assessment  of  the  problem.'  The  results  of  these 
studies  together  with  the  condlusions  which  are  indicated  on  the  basis  of 
this  further  knowledge  are  presented.  The  conclusions  are  in  general 
agreement  with  previous  ones,  i.e.  that  the  use  of  the  ejection  seat  system 
13  to  be-  recommended  as  a  means  of  escape  from  a  submerged' ai  rcraf  t .  Ejection 
through  the  canopy  is  recommended  for  aircraft  with  frangible  canopies.  The 
inherent  dangers  of  injury  when  using  the  ejection  seat  under  water  ere 
accepted  as  a  reasonable  risk  for  a  life-saving  procedure.  Recommendations 
are  made  for  modifying  the  present  ejection  seat  systems  so  as  to  improve  their 
performance  under  water  and  to  decrease  the  danger  to  the  aircrew  in  the 
use  of  the  equipment.  (Author) 


Beckman,  E;l.  1959  ESCAPE  FROM  DITCHED  AIRCRAFT.  IV.  EVALUATION 

OF  THE  FACTORS  WHICH  AFFECT  SLTtVIVAL  IN  A  DITCHING  ACCIDENT  IN  CURRENT 
OPERATIONAL  AIRCRAFT  WITH  RECOMMENDATIONS  FOR  INCREASING  THE  RATE  OF 
,  SURVIVAL 

(Flying  Personnel  Research  Committee,  Great  Brit.) 

Rept.  no.  FPRC  1094  March  1959  ASTIA  AD  243  788 

ABSTRACT:  Despite  the  high  order  of  efficiency  which  has  been  evolved  in 
naval  carrier  operations,  a  fraction  of  one  per  cent  of  the  launches  and 
landings  still  end  in  a  ditching  accident.  In  the  past,  approximately  half 
the  aircrew  involved  in  these  accidents  lost  their  lives.  The  Royal  Air 
Force  Institute  of  Aviation  Medicine  has  carried  out  an  extensive  series 
of  investigations  into  the  factors  which  affect  survival  from  a  ditching  acc- 

ide  — The_^meih  ods^by_  wh  Ich-Xlies  &  -factar a limit  s  unv  iJva_La  re__r  ev  i  ewetLand _ 

their  significance  is  discussed.  The  probability  of  aircrew  making  a  safe 
escape  after  a  ditching  accident  by  using  manual  escape  procedures  is  assessed 
these  procedures  are  shown  to  be  inadequate  for  escaping  from  modern  jet 
aircraft,  and  the  use  of  the  ejection  seat  to  assist  escape  from  a  sinking 
aircraft  is  evaluatedand  recommended.  A  research  programme  is  proposed  for 
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accumulating  data  on  ditching  accidents;  this  includes  the  measurejnent  of 
accelerations  to  which  the  aircrew  are  subjected  during  ditching  and  the 
measurement  of  the, sinking  characteristics  of  aircraft  when  subjected  to 
realistic  ditching  conditions.  The  results  obtained  should  permit  an  accurate 
evaluation  of  the  effectiveness  of  the  present  methods  of  escape  from  ditched 
aircraft.  An  engineering  development  programme  is  proposed  for  providing  a 
buoyancy  system  for  the  entire  airframe  in  some  cases,  for  the  ejection  seat  in 
others,  and  for  modifying  the  ejection  seat  firing  system  so  as  to  ensure  that  it 
functions  under  water  in  additon  to  providing  a  slower  ejection  velocity,  when 
used  for  escape  from  a  ditched  aircraft.  (Author) 
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Beckman,  E.  1960  A>sJ^VESTlGAT10N  INTO  THE  FEASIBILITY  OF  USING  THE  STANDARD 
KARTLN-BAKER  EJECTION  SEAT  SYSTEMS  FOR  UNDERWATER  ESCAPE  FROM  DITCHED  AIR¬ 
CRAFT.  Aerospace  Medicine.  31  (9):  715-732. 

ABSTRACT:  The  increase  in  the  density  of  jet  aircraft  and  the  introduction  of 
the  pressurized  cabins  in  military  aircraft  have  increased  the  mortality  rate 
from  ditching  accidents  at  sea  and  have  therefore  increased  the  significance 
of  ditching  to  Naval  aviators. 

The  advantage  to  be  gained  by  using  the  ejection  seat  system  for  escaping  from 
a  ditched  aircraft  was  established  by  a  Royal  Naval  pilot  who  escaped  from  his 
submerged,  ditched  aircraft  by  use  of  the  ejection  seat.  Investigations  were 
therefore  undertaken  to  evaluate  the  use  of  the  ejection  seat  as  a  method  of 
escape  from  submerged  aircraft.  It  has  been  determined  that  the  acceleration 
and  drag  loads,  the  blast  pressure,  and  the  rapid  pressure  changes  due  to  the 
trajectory  of  the  seat  to  which  a  pilot  would  be  subjected  in  using  the  Martin- 
Bake-.  Mark  1,2,  3,  4  or  A. 5  ejection  seat -gun  systems  are  within  the  human 
tolerance  limits  for  an  emergency  escape  procedure.  Ejection  through  the  canopy 
is  also  recommended  for  escape  from  submerged,  ditched  aircraft  with  frangible 
canopies.  The  inherent  dangers  of  injury  from  striking  the  canopy  when  eject¬ 
ing  through  the  canopy  auring  escape  from  a  ditched  aircraft  are  cortsidered  to 
be  within  the  acceptable  limits  for  a  life-saving  procedure. 
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Beckman,  E.L.  1960  CHANCE  VOUGHT  AIRCRAFT  COMPANY.  INC.  F8U  PILOT  CAPSLT.E- 
FFJVSIBILir/  STUDY  OF 

Naval  Air  Development  Center,  Johnsville,  Pa^  NADC-MA-L6036  Oct.  18,  1960 

ABSTIU'.OT:  The  evaluation  of  the  feasibility  of  ut  izing  an  explosive  shaped 
charge  xor  separating  the  cockpit  section  of  an  FbJ  aircraft  from  the  remaining 
fuselage  section  was  carried  out  by  the  Chance  Vought  Aircraft  Co,  and  the  Jet 
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Research  Center  between  25  June  1958  through  11  January  1959.  This  report 
relates  to  the  medical  aspects  of  a  test  conducted  for  the  Naval  Weapons  Labora¬ 
tory  to  determine  the  effectiveness  of  the  linear  shaped  charge  in  separating  the 
Cockpit  section  from  the  remainder  of  the  fuselage  when  the  fuselage  was  immersed 
in  water.  It  is  concluded  that  the  over-pressures  measured  within  the  cockpit 
and  on  the  water  above  the  canopy  during  severance  of  an  F8U  fuselage  by  use  of 
linear  shaped  charges  were  within  the  limits  of  human  tolerance  under  conditions 
of  this  experiment.  The  magnitude,  rate  of  application  of  acceleration,  and 
displacement  of  the  ejection  seat  guide  rail  were  of  such  magnitude  that  if  they 
were  transmitted  through  a  seat  to  a  pilot,  the  load  would  be  expected  to  cause 
severe  damage  to  the  pilot's  back  with  incapacitation  and  permanent  injury.  The 
damage  to  the  cockpit  canopy  and  to  the  capsule  structure  as  a  result  of  the  over¬ 
pressure  of  the  explosion  and  distortion  of  the  airframe  were  such  as  to  render 
the  cockpit  uninhabitable  to  a  pilot  who  was  not  supplied  with  accessory  breathing 
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Beer,  M.,  R.  M.  Jayson,  V.  E.  Carter  &  F,  H.  Kresse  1961  SURVEY  OF  ESCAPE 
TRAINING  IN  THE  AIR  FORCE 

(USAF  Behavioral  Science  Lab.  &  USAF  Aerospace  Medical  Lab.,  Wright- 
Patterson  AFB,  Ohio)  (Proj  .  7222,  Task  71748)  WADD  TR  60  792,  March  1961 


ABSTRACT:  To  study  the  effectiveness  of  the  present  U.  S.  Air  Force  ejection 
training  program,  the  following  sources  were  canvassed  for  relevant  information: 
literature  on  ejection  training,  training  films,  aircrew  personnel,  training 
instructors,  and  accident  statistics.  Questionnaire  data  were  obtained  from 
all  personnel  who  had  ejected  successfully  during  a  stated  period  and 
standardized  direct  interviews,  based  on  the  questionnaire,  were  administered 
to  all  personnel  in  a  Fighter  Interceptor  Squadron.  On  the  basis  of  an  analyst^ 
of  the  information,  specific  deficiencies  in  training  procedures,  training 
media,  and  content  of  the  program  were  indentified.  Recommendations  were 
included.  (Tufts) 


Benuitt,  A.  1959  DEVELOPMENT  OF  A  PROPELLANT  ACTUATED  DEVICE  CATAPULT, 

AIRCRAFT  PERSONTCEL,  T18.  (Frankford  Arsenal,  Research  and  Development 
Group,  Philadelphia,  Pa.)  Memorandum  Report  No.  M39-38-1,  WADC  TR  59-305. 
Jan.  1959.  ASTIA  AD  233  485. 


ABSTRACT:  This  report  details  the  design,  development,  and  fabrication  of 
the  T18  personnel  catapult.  The  T18  catapult  differs  from  the  conventional 
catapult  in  that  it  is  the  first  to  use  the  high-low  ballistic  principle 
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in  conjunction  with  a  temperature'sens it ive  nozzled  cartridge.  In  this  system 
the  propellant  burns  at  a  high  pressure  in  a  small  chamber  from  which  the 
gases  are  metered  at  optimum  pressure  to  the  '.atapult  tubes.  Used  in  conjunc¬ 
tion  with  the  temperature-sensitive  nozzle  on  the  cartridge,  it  is  capable 
of  producing  optimum  performance  characteristics  throughout  the  temperature 
range  of  -65°  to  160°  F.  The  T18  catapult  project  was  terminated  after  partial 
final  evaluation  test  firings. 

It  was  concluded  that  the  separation  velocity,  acceleration,  and  ejection 
height  exceeded  corresponding  performance  characteristics  of  the,  M3  catapult 
at  -65°F;  at  70°F,  performance  of  the  T18  is  comparable  to  that  of  the  M3; 
however,  at  160°F,  the  rate  of  change  of  acceleration  is  too  high.  It  is 

felt  that  further  development  could  bring  the  rate  of  change  of  accelera¬ 
tion  within  the  allowable  limits. 
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Benneche,  R.A,  1948  WIND  TUNNEL  INVESTIGATION  OF  TLE  STABILITY  CHARACTER¬ 
ISTICS  OF  A  1/12  SCALE  MODEL  OF  THE  PILOT  EJECTION  CAPSULE  OF  THE  N.0D.EL 
XP-92  AIRPLANE  IN  THE  CVAC  4  FT  WIND  TUNNEL  (Consolidated  Vultce  Aircraft 
Corporation,  San  Diego  Division,  San  Diego,  Calif.)  CVAC  Test  ?'27, 

3  May  1948.  ASTIA  ATI  54  176. 

ABSTRACT:  The  13.124  inch  capsule  consisting  of  the  entire  .portion  of  the 
fuselage  ahead  of  the  break  station  is  statically  unst.iblc  at  angles  of 
zero  pitch  and  yaw.  The  capsule  can  be  made  marginally  stable  by  shortening 
the  inner  body  length  to  6.54  inches.  The  stability  of  the  capsule  with  aft 
stations  of  inner  body  and  outer  shell  corresponding  will  be  improved  by 
rembving  a  portion  of  the  forward  part  of  the  outer  shell.  The  stability  of 
the  capsule  in  pitch  will  be  improved  by  incorporating  a  portion  of  the  air¬ 
plane  wing  into  the  capsule  design.  The  stability  of  the  capsule  in  yaw  will 
be  improved  by  opening  the  nose  wheel  doors.  The  optimu.-T)  combination  of  the 
effects  of  3,4,  and  5,  will  result  in  a  capsule  which  is  stable  in  pitch 
but  unstable  in  yaw.  To  obtain  stability  in  yaw  it  will  probably  be  necessary 
to  redesign  the  nose  wheel  doors,  preferably  combining  them  to  make  a  single 
large  door;  or  to  use  a  stabilizing  device  such  as  a  small  vertical  fin  or  a 

trailing  parachute.  It  is  planned  to  investigate  the  effect  of  capsule  stabili¬ 
zation  by  means  of  a  parachute. 
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Benson,  A.J.  6.  B,F.  Tindall  1961  ACCEPTABILir/  OF  SPIN  DURING  STABILIZED 
FALL  FOLLOWING  EJLCiION  IN  A  FULLAND  4-G  SEAT 
(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Memo  No,  169,  Nov.  1961 


ABSTRACT:  A  pattern  of  rotation  (simulating  that  which  subjects  experience  in 
the  Fulland  4-g  ejection  system  from  about  38,000  feet)  is  investigated  as  it 
related  to  nausea  and  vomiting.  Twenty-eight  subjects  (11  aircrewmen,  I 
experienced  parachutist,  and  16  laboratory  staff  members)  were  subjected  to  the 
simulated  pattern  in  the  laboratory  on  a  turntable.  All  subjects  kept  their 
heads  still  during  the  experiment.  None  of  the  subjects  vomited,  four  had 
symptoms  of  nausea  --  only  two  of  these  severe.  Aircrewmen  using  this  ejection 
seat  system  should  be  instructed  to  move  their  heads  as  little  as  possible 
during  the  angular  motion.  (Aerospace  Medicine  33(11):  1404,  Nov.  1962) 
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Benson,  V.G.  1961  AEROSPACE  MEDICAL  ASPECTS  OF  U.S.  NAVY  MANNED 
BALLOON  FLIGHT  OF  4  MAY  1961  STRATO-LAB  HIGH  NO.  5” 

(U.S.  Naval  Air  Development  Center,  Aviation  Medical  Acceleration  Lab., 
Johnsville,  Pa.)  N ADC -MA  6208,  20  Aug.  1962.  ASTIA  AD  28557.6. 


ABSTRi\CT :  This  paper  presents  medical  considerations  and  results  pertinent 
to  the  Strato-Lab  High  No.  5  balloon  flight  during  which  two  naval  officers 
reached  a  record  altitude  of  113,733  feet  in  an  open  gondola  while  wearing 
the  Navy-Mercury  full  pressure  suits.  The  flight  provided  means  for  testing 
(1)  the  complete  capabilities  of  the  full  pressure  suit  for  a  prolonged  period 
of  time  in  an  actual  space  equivalent  environment  and  (2)  biotelemetry  methods 
for  measuring  the  physiological  reactions  of  the  subjects.  The  operation  and 
functioning  of  the  full  pressure  suit  and  the  performance  of  the  pilots  during 
the  flight  is  discussed.  The  temperature  control  capability  provided  by  the 
Venetian  blinds  system  in  the  gondola  is  examined  and  the  physical  status  of 
the  pilots,  as  indicated  by  bio-instrumentation  data,  is  summarized. 
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Benton,  R.  1943  PILOTS'  HEAD  SUPPORT. 

Memo  Rept.  No.  E.\G-49-695-38  (USAF,  AMC,  Wright -Pat terson  AFB,  Ohio) 

4  Nov.  1943  ASTIA  AD  39  862. 

ABSTRACT:  The  purpose  of  this  publication  is  to  report  examination  of 
a  pilot  s  head  support  sent  to  the  Aero  Medical  Laboratory  by  Avion, 
Incorporated.  The  following  undesirable  features  of  the  head  support  which 
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was  sent  may  be  pointed  out:  The  metal  ring  inserted  In  the  ear  phone  socket 
would:  (1)  Prevent  secure  seating  of  the  earphones  in  their  proper  places. 

(2) '  Completely  destroy  the  acoustical  qualities  of  the  earphones  assembly 
by  replacing  a  sound  absorbing  material  with  a  sound  conducting  material. 

(3)  Be  the  least  desirable  location  for  a  stress-bearing  structure  from 
the  standpoint  of  intercommunication.  (4)  Perhaps  pull  out  of  a  seating 
as  insecure  as  relatively  soft  rubber.  As  a  result  of  the  tests,  it  was 
concluded  that  the  head  support,  as  constructed,  is  not  satisfactory  for 
its  purpose . 
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Benzlnger.  T.  1946  PHYSIOLOGISCHE  GRUNDLACEN  FUR  BAU  UND  EINSATZ  VON 

STRATOSPHARENFLUGZEUGEN.  (Physiological  Basis  for  the  Construction  and 
Use  of  Stratosphere  Airplanes.  (Hdq .  Air  Materiel  Command,  Wright  Field 
Dayton,  Ohio)  Translation  Report  No.  F-TS-467-RE,  Oct.  1946. 

ASTIA  ATI  25545 


77 


Berg,  C.  R.,  et  al.  1958  SEATS 

(Hardman  Tool  &  Engineering  Co.,  Los  Angeles,  Calif.)  July  21,  1958 
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The  Berger  Bros.  Co.  1946  THE  STORY  OF  THE  G-SUIT 

(New  Haven:'  The  Berger  Brothers  Company,  1946) 


ABSTRACT:  A  pamphlet  Including  a  reprint  of  an  article  by  D.N.W.  Grant 
published  in  Flying .  Sept.  1945,  with  additional  text  and  Illustrations  by 
the  Berger  Brothers  Co.  Discusses  effects  of  acceleration,  particularly 
blackout.  Traces  the  development  of  anti-blackout  apparel  from  World  War  I 
through  the  end  of  World  War  II,  emphasizing  U.S . .Canadian ,  and  British 
developments . 
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Bergerec,  P.,  ed.  1961  ESCAPE  AND  SURVIVAL;  CLINICAL  AND  BIOLOGICAL  PROBLEMS 
IN  AERO  SPACE  MEDICINE 

(New  York,  London,  Paris:  Pergamon  Press,  1961)  AGARDograph  No.  52 
ASTIA  AD  261  881 


ABSTRACT:  This  collection  of  monographs  is  published  for  and  on  behalf  of 
AGARD  NATO  (Advisory  Group  for  Aeronautical  Research  and  Development,  North 
Atlantic  Treaty  Organization).  Contributed  by  experts  In  the  field,  the  papers 
discuss  various  aspects  In  the  study  of  clinical  and  blologlril  problems  In 
jt:io  space  medicine  on  the  subject  of  escape  and  survival. 
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Bercsford,  T.  1959  RECOVERY  FROM  SPACE. 
Prod.  Eng..  30(12): 17-19  ,  23  Mar.  1959 


ABSTRACT:  Discusses  problems  of  recovering  manned  catellites  and  their  occupants 
from  space  and  some  of  the  tests  and  devices  being  designed  to  aid  in  their 
recovery.  Discusses  the  heat  problem,, the  altitude  at  which  recovery  apparatus 
should  be  employed,  the  control  of  vehicle  orientation  upon  landing  to  facili¬ 
tate  the  work  of  rescue  teams,  and  the  reduction  of  landing  impact.  The  heat 
of  re-entty  may  be  studied  with  high-altitude  windtunnel  tests;  an  automatic 
triple-control  recovery  system  such  as  that  designed  by  Northrop  Aircraft  Corp. 
seems  most  feasible;  the  vehicle  cpn  be  positioned  with  ground-actuated  retro- 
rockets;  final  Impacts  can  be  softened  by  use  of  airbags  or  honeycomb  decele- 
rators  also  designed  by  Northrop.  Recovery  might  also  be  effected  by  a  variatior 
of  Northrop 's  Skysail  parachute. 
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Bemardini,  A.T.  1959  THE  NEED  FOR  RADICAL  DEVELOPMENT  OF  RESTRAINING 
DEi'ICES  FOR  MANNED  FLIGHT.  (Paper,  Aero  Medical  Association,  Statler 
Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  Today's  "weapon  system"  has  moved  rapidly  from  the  "aeroplane," 
through  uhe  "aircraft"  phase,  and  is  heading  for  the  "manned  missile"  develop¬ 
ment.  Each  connotation  depicts  the  evolution  of  manned  flight.  We  have 
arrived  at  a  stage  which  demands  a  reappraisal  of  restraint  concepts  so  that 
resultant  products  of  new  thinking  may  rise,  analogous  to  beneficial  mutants 
in  nature,  in  order  to  provide  proper  restraint  for  present  and  future  manned 
flight.  (J.  Aviation  Med.  30(3) : 175-176,  March  1959) 
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Berus,  W.  J.  1961  DEVELOPMENT  OF  PERSONNEL  PROTECTIVE  SYSTEMS  FOR  SPACE  FLIGHT 
AND  EXPLORATION  MISSIONS  (B.  F.  Goodrich  Aviation  Products,  Akron,  Ohio) 
Monthly  Engineering  Report  No.  3,  18  July  1961  -  17  August  1961;  Contract 
NOW  61-0554-c.  ASTIA  AD-265  163L 

ABSTRACT:  The  list  of  general  movements  or  motions  that  may  be  requlr*;-  ol  the 
space  craft  crewman  has  not  been  substantially  enlarged.  However,  work  is 
continuing  to  nwke  this  list  as  complete  as  possible.  Potential  environmental 
hazaros  inside  the  vehicle  were  investigated.  The  magnitude  of  these  conditions 
is  difficult  to  determine.  The  materials  investigation  phase  of  this  program 
has  been  oiai:..uJ.  (3)  areas  cf  endeavor  constitute  this  phase:  a)Inner 

layer,  b)Shielding  layer,  and  c)Outer  layer.  (AUTHOR) 
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Berus,  W.J.  1962  DEVELOPMENT  OF  PERSONNEL  PROTECTIVE  SYSTEMS  FOR  SPACE  FLIGHT 
AND  E.XPLORATION  ITSSIONS 

(B.F.  Goodrich  Aerospace  and  Defense  Products,  Akron,  Ohio)  Contract  NOw  61- 
0554-c  Covering  Period  April  18,  1962,  through  lUy  17,  1962. 

Twelfth  Monthly  Engineering  Report^  ASTIA  AD  283  613 

ABSTRACT;  .T-l  y"i  m  is  currently  being  coated  with  Teflon-Mgo  in  an  attempt 
to  improve  its  reflectance  properties.  Glass-rayon  blend  yarn  is  being  wove, 
in  an  attempt  to  obtain  a  high-strength  low-creep  fabric  for  pressure  suit 
application. 

, Emissivity  studies  are  continuing  in  an  effort  o  obtain  a  complete  thermal 
analysis  of  the  present  full  pressure  suit  as  well  as  potential  space  suit 
constructions. 

Fabrication  of  the  XGD-37  full  pressure  suit  is  80%  complete.  This  suit 
will  be  delivered  to  ACEL  durine  the  week  of  May  21.  1962. 
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Beson,  E.E.  1958  DESIGN  CONSIDERATIONS  OF  A  BALLOON-BORNE 

PRESSURIZED  CAPSULE  FOR  HIGH  ALTITUDE  BAILOUT  STUDY. 

J.  Aviation  Med.  29(7) : 516-525 ,  July  1958. 


ABSTRACT:  The  purpose  of  Project  High-Dive  was  to  determine  how  a  man  can 
survive  a  parachute  jump  from  90,000  feet  at  fall  velocities  as  high  as  400 
miles  per  hour,  how  stable  his  descent  would  be  and  if  he  could  survive  the 
low  temperatures  and  opening  shock  of  the  parachute.  _  _ _  _ 
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Bcupre,  F.J.  1947  PILOT  EJECTION  SEAT  ACCESSORIES,  UPWARD  EJECTION 
TESTS  OF  3  NOVEMBER  1947.  (Army  Air  Forces  Materiel  Command) 
Memorandum  Report  No.  TSEPE-672-22B.  ASTIA  ATI- 171669. 


ABSTRACT:  The  purpose  of  these  tests  was  to  determine  the  operational  charactei 
istics  of  automatic  safety  belt  and  release  assemblies,  and  seat  and  dummy 
salvage  parachutes,  when  used  on  upward  ejection  tests  from  a  P-82B  fighter 
type  aircraft . 

As  a  result  of  the  tests,  it  was  found  that  the  Cook  Electric  Aneroid-Timer 
Actuator,  in  its  present  form,  is  not  satisfactory  from  an  engineering  view¬ 
point.  The  BA-15,  1-1/2  volt  dry  cell  battery,  when  used  singly,  does  not 
h-:ve  sufficient  output  to  fire  the  present  explosive  bellows  consistently. 

The  standard  B-10  paracnute,  24-ft.  diameter,  is  not  satisfactory  when  used 
as  a  dummy  salvage  parachute  if  opened  at  speeds  above  200  miles  per  hour. 
However,  the  dummy  which  was  used  in  these  tests  was  not  of  a  construction  which 
would  allow  efficient  operation  oi  the  safety  belt  and  shoulder  harness 
assembly.  An  ejection  seat  salvage  parachute  does  not  operate  efficiently 
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Bezreh,  A. A.  1961  ARMY  EXPERIENCE  WITH  CRASH  INJURIES  AND  PROTECTIVE 

EQUIPMENT.  (Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and 
Head  Protection,  Naval  Air  Material  Center,  Philadelphia,  Pa., 

June  14-15,  1961) 

ABSTRACT:  Reports  data  representing  some  features  of  Army  experience,  as  a 
user  of  light  fixed  wing  aircraft  and  of  helicopters,  with  respect  to  crash 
injuries  and  protective  equipment.  Because  of  the  performance  characteristics 
of  Army  aircraft  such  as  relatively  low  speed,  most  accidents,  approximately 
977L,  are  theoretically  survivable.  However,  far  less  accidents  are  actually 
survived.  The  development  and  incorporation  of  crashworthiness  characteristics 
and  improved  personal  protective  equipment,  therefore,  is  of  crucial  importance 
if  the  discrepancy  between  survivable  and  survived  accidents  is  to  be  eliminate 

Some  statistical  findings  are  given  which  illustrate  the  effectiveness  of  items 
of  personal  protective  equipment.  Injury  patterns  are  given  with  respect  to 
injury  severity,  type,  and  location;  and  a  comparison  between  fixed  wing  and 
rotary  wing  injury  patterns  reveals  no  striking  differences,  except  that 
•'njuries  incurred  in  helicopter  accidents  appear  to  have  been  somewhat  more 
when  used  in  the  position  of  a  seat  type  parachute. 

The  dramatic  effect  of  post-crash  fire  upon  mortality  is  illustrated 
statistically.  Although  only  5.77.  o£  all  major  accidents,  both  fixed  and 
rotary  wing,  were  complicated  by  post -crash  fire,  this  relatively  small 
percent  of  accidents  accounted  for  49. 6Z  of  all  fatalities,  pointing  out 
the  serious  need  for  crash-resistant  fuel  systems. 
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Biennan,  H.R.  1945  STATIC  LOADING  TESTS  OF  LAP  SAFETY  BELTS  AT'.'D 
SHOULDER  KAPJ.’ESSES  (NAF  1201-1)  (Naval  Medical  Research  Institute, 
Bethesda,  Md.)  Research  Project  X-630,  Rept .  No.  2,  27  Oct.  1945. 


ABSTRACT:  Three  lap  safety  belts  and  shoulder  harness  asseinblies  nude  by  a 
different  company  than  the  con , concerned  in  Report  No.  1  of  this  project 
were  stretched  longitudinally  by  static  loading  to  the  point  of  failure. 
Failure  of  the  lap  safety  belts  occurred  when  static  loads  of  from  2430  to 
3350  pounds  were  applied.  In  two  belts  the  metal  connectors  failed,  while 
in  the  third  the  webbing  tore. at  the  point  of  attachment  to  the  female  buckle 
fitting.  The  failure  of  the  lap  safety  belts  under  static  loads  occurred 
about  the  center  connecting  buckle  but  at  a  different  point  than  in  previous 
tests.  Six  shoulder  harness  straps  were  tested  by  stretching  longitudinally 
under  s'faric  loading  to  the  point  of  failure.  The  webbing  of  five  harness 
straps  failed  at  loads  of  b2U  to  1180  pounds.  Tne  sixth  strap  slipped  at 
the  adjustment  buckle  and  was  not  tested  to  the  point  of  destruction.  No 
metal  part  failure  occurred  during  these  tests  1 


Bierm.jn,  l!.R.  4  V.  Larsen  1946  DISTRIBUTION  OF  I.MPACT  FORCES  ON  THE  HU:S3N 
THROUGH  RKSTiOMNI.NG  DEVICF.S 

j^'aval  Medical  Research  Inst.,  Bethesda,  Md .)  Proj  .  X*630,  Rept.  No.  4 
March  21,  1946  ' 


ABSTR.\CT:  The  distribution  of  impact  pressures  transmitted  to  ’  the  hum.an  body 

through  the  regulation  shouHer  straps  and  seat  belt  of  aircraft  has  been 
investigated.  The  seat  belt  exerts  a  maximal  impact  pressure  to  the  body  at 
the  umbilicus  through  the  center  of  the  belt.  Maximal  impact  pressures  are 
exerted  by  the  shoulder  straps  to  the  body  at  the  clavicular  areas.  An  improved 
design  of  the  present  restraining  devices  in  aircraft  allowing  a  more  equal 
di.stribution  of  the  impact  pressures  on  the  body  irwy  permit  increased  tolerance 
to  such  pressures. 
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Bierman,  H.R,,  et  al.  1946  THE  PRINCIPLES  OF  PROTECTION  OF  THE  HU>'u\N  BODY  AS 
APPLIED  IN  A  RESTR/MNING  HARNESS  FOR  AIRCR/\FT  PILOTS 

^’ava  1  Med  ica  1  Research  las  titute  .  Bethesda ,  Md  . )  Pro  j  X--630 ;  Rept .— No— - 

10  May  1946 

NOTE:  CA  P&S  4.24na 

ABSTRACT:  A  restraining  harness  for  aircraft  pilots  has  been  developed  which 
has  successfully  protected  volunteers  against  2500  foot-pounds  delivered  on 


the  impact  decelerator  by  dropping  a  500  pound  weight  five  feet.  This  impact 
force  expended  in  0.15  seconds  on  a  dummy  enclosed  in  a  semi-rigid  harness  is 
featured  by  10,000  pound  peaks  as  measured  by  strain  gages. 

The  factors  which  contribute  to  the  effectiveness  of  this  harness  are: 
(a)  Distribution  of  the  impact  load  over  a  large  body  ^rea.  (b)  Distribution 
of  the  impact  load  to  regions  of  the  body  best  able  to  withstand  high  impact 
forces,  (c)  Gradual  rate  of  application  of  force  due  to  high  initial  elastic 
ity  of  the  material,  (d)  Damping  of  small  irregularities  during  the  period 
of  impact,  (e)  The  property  of  the  material  to  elongate  inelasticaliy  when 
the  applied  force  reaches  a  predetermined  tolerable  limit,  permitting  the 
absorption  of  large  amounts  of  energy. 
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Bierman,  H.R.  1947  TEST  A.N'D  EVALUATION  OF  EXPERIMENTAL  HARNESS 
UNDER  CONTROLLED  CRASH  CONDITIONS. 

(Naval  Medical  Research  Institute,  Bethesda,  Md.)  Proj .  X-630, 
Rept.  No.  11,  10  Apr.  1947. 
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Billingham,  J.  and  P.J.R.  Phlzackerley  1956  A  COMPARISON  BETWEEN  THE 
MK  2  AND  MK  3  AIR  VENTILATED  SUITS. 

(RAF  Inst.  Av.  Med.,  Famborough).  FPRC  Memo  79.  Dec.  1956. 
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Billingham,  J.  and  P.J.R.  Phizackerley  1957  THE  PHYSIOLOGICAL 

ASSESSMENT  OF  TWO  AIR  VENTILATED  SUIT  SYSTEMS  FOR  CANBERRA  AIRCRAFT. 
(RAF  Inst.  Av.  Med.,  Famborough).  FPRC  Memo  81.  Mar.  1957. 
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Billingham,  J.  and  P.J.R.  Phizackerley  1957  RAF  AIR  VENTILATED  SUIT 
MK  2.  (RAF  Inst.  Av.  Med.,  Famborough)  FPRC  Memo  90.  Dec.  1957. 
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Bicrman,  E.O.  1959  TRAUMA  FOLLOWING  EJECTION  FROM  JET  AIKCL'"!:  A  CASE  REPORT 
Am.  J.  Onhthalnol . .  A8  (3,  Part  1):  399,  Sept.  1959 


ABSTRi'vCT;  A  3A-ye^r-old  man,  ejected  from  a  jet  aircraft  at  approximately 
18,000  ft.  at  a  speed  of  over  600  miles  per  hour  (0.9  the  speed  of  sounds,'  sustained 
a  multiplicity  of  broken  bones,  subconjuntival  hemorrhages,  marked  extravasation 
of  the  eyelids,  and  marked  swelling  of  the  face  and  lips.  Exariina tions  with  an 
a  few  hours  after  the  accident  and  two  months  later  revealcJ  no  damage  to  the 
eye  itself. 
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Billingham,  J.  and  T.L.  Hughes  1960  PROTECTION  OF  AIRCREW  AGAINST 
THE  HIGH  CABIN  TEMPERATURES  WHICH  MAY  OCCUR  IN  PROLONGED  SUPERSONIC 
FLIGHT  AFTER  FAILURE  OF  THE  CABIN  COOLING  SYSTEM 
(RAF  Inst.  Av.  Med.,  Farnborough) .  FPRC  Rept ^  1109,  Feb.  1960. 
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Bjorksten  Research  Laboratories,  Iiic  .  ,  1959  DF.'.’LL'L'.'X.iT  OF  Il'.PRO'.'LD 

FLIGHT  HELMET  LINER.  ( Wr  ight -Air  .  De  ve  lopr  ent  CiiUer,  Wr  igiit  -  Pa  1 1  e  rson 

/J-.B,  Ohio)  WADC  TR  59-935,  Oct.  1959. 


ANSTR.\CT:  Various  low-density  plastic  foam  systn-^s  were  cvaluateu  iN'r  suit¬ 

ability  for  a  padding  helmet  liner  providing  maximu:'.  cotuort  with  grc..',e;>t 
protection  against  shock  and,  impact  .  Means  of  fabricating  uniforr,  and 
reproducible  liners  by  injection  of  fluid  foam  into  ns>lds  were'  studied.  A 
liner  was  developed  which  appears  to  meet  spi'C  i  f  i  c  at  iv>n  requirements  for  , 
comfort,  protection,  ease  of  application,  and  durability.  It  consi.sts  of  a 
complete  inner  layer  of  a  maximum  comfort,  open-celled,  hydrophobic,  poly¬ 
urethane  foam,  integrally  bonded  to  an  outci  layer  of  h  igli -energy  ,  a r  .e."it  . 
polyurethane  foam  which  ..s  thickest  over  the  parietal,  upper  occipital,  and 
tem.poral  areas  and  also  provides  chin  area  protection.  Density  of  the 
composite  material  is  approximately  A  pounds  per  cubic  foot.  Po lyuretliane 
foam  systems  are  shown  to  be  capable  of  providing  the  desired  com.bination 
of  properties  for  the  application,  utilizing  techniques  adaptable  to  pro¬ 
duction  processing. 
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Black,  H.W.  19AA  Ca,\RACTERISTICS  OF  A  PRONE  POSITION  CONTROL 

INSTALL-\TION  IN  A  TG-6  GLIDER.  (USAAF,  Air  M.iteriel  Command,  Wright - 
Patterson  AFB,  Ohio)  Memo  Rept  .  No.  E.NG  -  51 -A56 1  -  1  -  9  ,  3  Aug.  19AA. 
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Bloetscher,  F.  &  G.  W.  Quaint  1954  GENERAL  ANALYSIS  OF  THE  PROBLEM 
OF  ESCAPE  FROM  AIRCRAFT 

(Goodyear  Aircraft  Corp.,  Akron,  Ohio)  Rept.  no.  GER  5074 

(US  Navy  Dept.,  Bur.  of  Aeronautics)  (Contr.  NOas  53-1014-C)  15  Mar.  1954 
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BlocL seller,  F.  1956  DESIGN  AND  DEVELOPMENT  OF  A  GENERAL  PURPOSE 

EJLCTABLE  SEAT-CAPSULE  FOR  SUPERSONIC  AIRCRAFT.  PHASE  il  -  FINAL  REPORT 
(Goodyear  Aircraft  Corporation,  Akron,  Ohio)  GER  7669,  R-1173, 

BuAer  Contract  No.  Noas  53-820-c,  23  May  1956.  ASTIA  AD  131966 


SLTG-'ARY:  An  ejectable  seat-capsule  was  designed  by  the  Goodyear  Aircraft 

Cor;i'orat  ion  in  accordance  with  the  Department  of  the  Navy,  Bireaii  of 
Aeronaotics,  Contract  No.  NOas  53-820-c.  This  contract  was  established  by 
the  Bureau  of  Aeronautics  as  part  of  their  program  to  develop  safe  means 
of  escape  from  aircraft  traveling  at  supersonic  speeds.' 

The  program  for  this  design  phase  included  the  detail  design  of  a  capsule 
which  provides  a  safe  means  of  escape  from  an  aircraft  traveling  at  M  =  1  at 
soa  level  and  M  *  1.5  at  30,000  feet,  ejection  tests  of  full-scale  dynamic 
models,  flotation  tests,  various  structural  tests,  and  a  complete  stress- 
weight  analysis.  The  construction  of  the  full-scale  dynamic  test  models 
necessitated  the  fabrication  of  many  prototype  components  and  the  design  and 
fabrication  of  a  high-speed  test  sled  for  use  on  the  Supersonic  Naval  Ord¬ 
nance  Research  Track  (SNORT)  at  the  US  Naval  Ordnance  Test  Station  (NOTS), 
China  Lake.  California. 


Elohn,  W.J,  1959  EVALUATION  OF  CREW  SLAT  FOR  COMFORT. 

(Airship  Test  &  Development  Dept.,  U.S.  Naval  Air  Station,  Lakehurst, 
N.J.)  ^;avy ,  Bureau  of  Aeronautics  Proj.  Directive  TED  LAK  AC  7075.1, 
Final  Report,  NAS  Lakehurst  13-59,  30  July  1959.  ASTIA  AD  229  005. 


.'•..,.lTiL'i.CT:  A  new  crew  seat  for  a  comparative  comfort  evaluation  was  giv  ... 

The  seat  was  placed  at  the  radar  scope  operator's  position  aboard  a  squadron 
Z.*:  -2h  airship  and  the  evaluation  was  made  against  an.'  existing  crew  seat  in 
t..e  airs!. ip.  The  new  seat  under  evaluation  was  installed  in  the  airship 

aato.  veil  action  periods  were  made  during  flights  of  the  airship  while _ 

p.irt  .vi;  atin,;  in  the  assigned  squadron  missions  for  a  period  of  four  months. 
Processed  data  indicate  the  contoured  seat  to  be  more  comfortable  than  the 
stancarc  seat.  It  is  recommended  that  in  any  future  seat  study  a  variety  of 
ser.t.s  !)e  selected  for  evaluation  and  compared  under  controlled  laboratory 
conditions. 
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Bloschics,  H.H.  1960  LOW  SPEED  WIND  TUNNEL  TEST  EJECTIONS  OF  .042  SIZE  F8U-1 
DYN/VMIC  MODELS  OF  THE  NAVY  INTEGRATED  FLIGHT  CAPSULE 
(Chance  Voughc  Aircraft  Inc.,  Dallas,  Texas)  Kept.  No.  EOR-12652 
ASTIA  AD  263  496 


ABSTRACT:  A  series  of  dynamic  model  test  ejections,  of  an  established 
configuration,  were  performed  January  11  to  January  15,  1960  at  the  Low  Speed 
Wind  Tunnel  of  Chance  Vought  Aircraft.  The  objective  of  the  tests  was  to 
pictorially  demonstrate  the  capsule  stability  of  a  .042  size  capsule  at  several 
speeds,  angles  of  attack,  and  angles  of  yaw.  The  ejection  tests  were  made  with 
a  .042  Dynamically  Scaled  FSU-l  nose  section.  Photographic  records  of  the 
dynamic  test  trajectories  obtained  during  this  test  are  shown  on  pages  11  to  39 
of  this  report.  Static  test  ejections  of  a  model  of  the  same  weight  as  the 
dynamic  capsule  model  were  also  accomplished. 


)03 


Blum,  E.  1944 

(G  &  A  Aircraft , 
ASTlA  ATI  45447, 


SEAT  STATIC  TESTS  XR-9  HELICOPTER. 
Inc.,  Pitcairn  Field,  Willow  Grove,  Pa.) 
November  1944 


ABSTRACT:  Tests  were  conducted  on  the  pilot  and  passenger  seats  of  the  XR*9 
helicopter  to  determine  its  strength.  Static  tests  were  made  to  design  loads 
for  each  loading  condition.  Deflection  of  seat  pans  were  obtained  during 
vertical  seat  loadings  and  deflections  of  supporting  structure  were  obtained 
during  belt  loadings.  Upon  conclusion  of  the  tests,  loads  were  applied  to 
seat  bottoms  until  failure  occurred  as  indicated.  It  was  concluded  that  the 
seat  successfully  complied  with  the  strength  with  reference  to  vertical  loads, 
in  that  failure  odcurred  at  loadings  considerably  above  the  design  criteria. 
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Boaz,  W.  1958  DEVELOPMENT  OF  CARTRIDGE  ACTUATED  DEVICE,  EJECTOR,  T7  . 
(Pitman-Dunn  Labs.  Group,  Frankford  Arsenal,  Philadelphia) 

Project  No.  TSl-15,  Menw  Rept  .  No.  692.  ASTIA  AD  20.'.  520 


ABSTRACT:  The  T7  drag  parachute  ejector  is  a  cartridge  actuated  device 

designed  tn  eject  a  drag  parachute  for  main  parachute  deployment  from  the 
F103  aircraft  emergency  escape  capsule.  The  T15  delay  element  was  used  to 
delay  operation  of  the  ejector  for  approximately  two  seconds  after  the  ejec- 
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tion  of  the  escape  capsule  from  the  F103  aircraft.  This  delay  enables  the 
capsule  to  clear  the  aircraft  and  decelerate  sufficiently  to  deploy  the  drag 
parachute  safely.  The  ejector  is  externally  mounted  to  the  escape  capsule 
behind  the  pilot  compartment,  and  its  yoke,  connected  to  the  drag  parachute, is 
in  the  aft  direction.  The  drag  parachute  is  then  used  to  extract  the  main 
parachute  from  its  case  whert  the  capsule  falls  to  a  s^fe  altitude.  The  normal 
and  alternate  method  of  parachute  deployment  for  tne  F103  aircraft  emergency 
escape  capsule  iS' described .  This  report  documents  the  design  and  develop¬ 
ment  of  the  T7  drag  chute  ejector  and  includes  a  suranary  of  the  T15  delay 
element  development.  (Author) 
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Boaz,  C.W.  1961  A  BASIC  INVESTIGATION  OF  CONTROLLABLE  THRUST  DEVICES  FOR 
ESCAPE  FROM  SPACE  VEHICLES.  PHASE  I,  PART  I,  VOLUME  1  -  SUMMARY  REPORT. 
(Wright  Air  Development  Division,  Air  Research  and  Development  Command, 
Wright-Patterson  AFB,  Ohio)  WADD  Technical  Report  60-348, 

FA  Report  R- 154 7,  Jan.  1961.  A3TIA  AD  256  851. 


ABSTRACT:  The  control  of  thrust  from  propellant  actuated  devices  (PAD's) 
used  for  escape  from  space  vehicles  was  investigated.  Repetitive  start -stop 
operations  and  control  of  thrust  rate  and  direction  were  considered  for  gas¬ 
eous,  liquid,  solid,  and  mechanical  systems,  with  respect  to  the  problems  of 
operating  in  the  environmental  zone  bounded  by  altitudes  of  75,000  and  300,000 
feet . 

The  problems  of  repetitive  start-stop  operations  probably  are  not  of  importance 
at  the  altitudes  considered,  since  there  the  flight  time  of  vehicles  is 
relatively  short  and  complicated  maneuvers  would  not  be  required.  This,  how¬ 
ever,  would  not  be  true  at  higher  altitudes.  Present  solid  propellant -opera¬ 
ted  devices  are  believed  to  be  satisfactory  for  operation  from  )5,000  to 
300,000  feet,  but  some  changes  in  performance  characteristics,  may  be  required. 
Of  the  various  methods  studied  for  controlling  thrust  rate,  hydraulic  or 
pneumatic  .systems  arc  the  least  difficult;  control  in  liquid  propellant 
systems  is  ratlier  flexible;  solid  propellant  systems,  wliich  give  a  uniform, 
reii.i.ble,  fixed-tyi>e  performance,  offer  good  possibilities  for  control  through 
design  of  the  solid  propellant  charges.  Of  the  m.ethods  for  controlling  thrust 
direction  exam.ined,  it  was  found  that  selection  of  a  particular  method  will 
depend  on  a  number  of  factors;  the  problem  is  believed  to  be  more  important 
at  Che  higher  altitudes,  for  the  reasons  stated  above. 

S*''  far  as  the  operation  of  e.>cape  mechanisms  is  concerned,  the  problem.s 
introduced  by  environmental  conditions  between  75,000  and  300,000  feet  were 
fou'^d  to  differ  only  slightly  from  the  problems  common  at  lower  altitudes. 
Vacuum  effects,  ozone  concentration,  and  temperature  were  the  chief  factors 
considered.  The  need  for  an  examination  of  the  problem  of  thrust  control  at 
altitudes  of  200  miles  or  more  was  evidentfrom  the  results  of  this  program. 
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Boat,  C.W.  1961  A  BASIC  INVESTIGATION  OF  CONTROLUBLE  THRUST  DEVICES 

FOR  ESCAPE  FROM  SPACE  VEHICLES,  PHASE  I,  PART  I,  VOLUME  II  -  SUPPORTING 
DATA.  (Frankford  Arsenal ,  Philadelphia,  Pa.)  Rept .  No.  R-1548; 

(Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio) 

WADD  TR  60-349,  Feb.  1961.  ASTIA  AD  258546 


ABSTRACT:  A  basic  investigation  for  controlling  thrust  from  propellant 
actuated  devices  used  for  escape  from  space  vehicles  was  completed.  Various 
devices  used  to  measure  and  control  temperature,  pressure,  fluid  flow,  and 
liquid  level  were  examined  for  the  sL.>rt-stop  and  rate  control  areas,  the 
principles  of  operation  outlined,  and  a  performance  evaluation  made  in  a  space 
environment  zone  fr>-m  75,000  to  300,000  feet.  The  closed-chamber,  load  dis¬ 
charge,  vented-vessel ,  and  mechanical  energy  systems  for  contri 1 1 ing  thrust 
direction  were  received  and  evaluated  for  the  proposed  space  environment. 
Constant -volume  closed  chamber,  constant -volume  vented  chamber,  and  variable- 
volume'  closed  chamber  systems  (Gas -operated  devices)  were  analyzed  generally 
to  provide  simple  ballistic  models  which  can  be  used  in  establishing  basic 
design  criteria  for  propellant  operated  devices.  Charge  design  studies  were  — 
made  with  emphasis  on  developing  analytical  means  for  solving  the  charge 
design  problem.  An  analytical  method  for  designing  charges  was  developed 
for  several  ballistic  systems  and  dimensionless  ratios  s  in.p  1  i  f  ied  the 
final  design.  A  detailed  analytical  model  of  the  seat -eject  ion  catapult 
was  developed  and  a  specific  computation  made  for  the  M3  catapult.  Stress 
is  laid  upon  heat-transfer  in  the  discussion  of  the  catapult.  The  solution 
procedure  suggests  the  need  for  programming  the  procedure  for  digital  computer 
operation. 


Boaz,  C.W.  1961  A  BASIC  INVESTIGATION  OF  CONTROLLABLE  THRUST  DEVICES 
FOR  ESCAPE  FROM  SPACE  VEHICLES.  PHASE  I,  PART  II.  PP.OPELLANT  AND 
IGNITION  SYSTEM  (Frankford  Arsenal,  Philadelphia,  Pa.)  Rept.  No.  R-1609 
Proj.  1362,  Oct.  1961.  ASTIA  AD  277  700 


ABSTRACT:  Controllable  thrust  devices  for  escape  from  space  vehicles  are 
being  investigated.  Emphasis  was  on  the  use  of  suitable  liquid  propellants 
and  ignition  methods  in  propellant  actuated  devices  (PAD)  to  achieve  start- 
stop,  rate,  and  directional  control.  Bipropellant,  monopropellant,  and  hybrid 
systems  were  evaluated  for  use  in  PAD.  The  pressurization  and  liquid  transfer 
methods  for  these  systems  were  kept  very  simple  to  insure  greater  reliability 
to  the  device.  Thrust  versus  volume  flow  rate  of  propellant  combination, 
based  on  a  number  of  impulse  densities,  was  charted  to  determine  approximate 
PAD  sizes  using  liquid  propellants.  A  number  of  ignition  methods  were  studied 
in  the  light  of  anticipated  effects  of  a  space  environment.  In  addition,  load¬ 
ing,  assembly,  and  design  techniques  were  discussed  to  point  out  safety  pre¬ 
cautions  in  addition  to  those  required  with  solid  propellants.  Well-known  and 
unclassified  propellant  properties  and  combinations  were  tabulated.  (Author) 
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;:vX'iri3  Airplane  Co.  1958  .ECP  420  DOWNWARD  EJECTION  SEAT  FLIGHT  TEST  EVALU. 

11  NOV.  1953.  (Boeing  Airplane  Co.,  Wichita,  Kansas)  Doc.  No.  D2-3357,  Sec 
4.45.01 
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MOTION  PICTJRE 

Boeing  Airplane  Co.  1958  IN-FLIGHT  EJECTION  OF  DOWNWARD  EJECTION  SEATS 
(EC?  420)  TEST  3-8,  18  AUGUST  1958.  (Boeing  Airplane  Co.,  Wichita, 
Kansas)  Wichita  Flight  Test  Film,  Wichita  No.  BWM  147 
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MOTION  PICTURE 

Boeing  Airplane  Co.  1958  IN-FLIGHT  EJECTION  OF  DOWNWARD  EJECTION  SEATS 
(ECP  420)  TESTS  9-2  AND  9-8,  28  AND  29  APRIL  1958,  1  MAY  1958. 

(Boeing  Airplane  Co.,  Wichita,  Kansas)  Seattle  Flight  Test  Film,  Seattle 
No.  J3.8.0.6,  Wichita  No.  BWM  148 
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Boein;;  Coirpany  1962  AERIAL  AIRCRAFT  RECOVERY  AND  EVACUATION  SYSTEM 
(U.S.  Arny  Tran.sportat  ion  Research  Command,  Fort  Eo.stis,  Va . ) 

Vo  i  .  I,  R-260A.  Project  ,9R38-01 -01 7-39 ,  Contract  DA44- 1 77-TC-662 , 

>:..rch  1962.  ASTIA  AD  2  75  027 

AiJSTICvCT;  Rv;sults  are  presented  of  a  program  of  historical  record  surveys, 
ai...  1  yt  ic  .stodiv..s,  and  preliminary  design  pertaining  to  development  of  an 
aerial  aircraft  recovery  and  evacu.-ition  system  for  the  United  States  Army! 
The  .stahility  and  control  problems  of  transporting  a  damaged  aircraft  sus- 
n.  ncled  r^i^.eatr,  a  helicopter  have  been  determined  by  these  analytic  studies. 
Moreover,  the  effectiveness  of  various  types  of  equipment  in  dealing  with 
tl'.ese  problems  lias  been  rigorously  studied  in  terms  of  their  mathematical 
analogies  on  the  electronic  computer.  It  is  shown  analytically  that  pitch 
and  roll  stability  of  an  inherently  unstable  external  load  can  be  provided 
by  a  multiple  cable  suspension  system  deployed  from  the  apex  of  the  prime 
mover  iielicopter  cargo  sling.  A  method  for  restraining  yaw  rotation  of  the 
load  in  hover  or  transition  flight,  as  well  as  for  counteracting  load-yawing 
in  forward  flight,  has  been  devised  and  analytically  substantiated.  It  is 
concluded  that  further  development  of  this  aircraft  recovery  system  should 


-  2,511  - 


be  pursued  by  detail  design  and  fabrication  of  test  components,  followed 
by  qualification  testing  in  accordance  with  the  proposed  flight  test  program 
outlined  in  this  report. 

Volume  II  is  available  upon  request  from  U.S.  Army  Transportation  Research 
Command,  Fort  Eustis,  Va.  (Author) 
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Bogart,  B.K.  1958  GUIDE  TO  AIRCREW  PERSONAL  AND  AIRCRAFT  INSTALLED 

EQUIPMENT.  (Wright  Air  Development  Division,  Wright-Patterson  AFB,,  Ohio) 
WADD  TN  58-259.  ASTIA  AD  155  895 


ABSTRACT;  Note:  This  report  supersedes  Technical  Note  57-331,  dated 
October  1957. 
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Bond,  G.F.  1961  ESCAPES  FROM  SINKING  JET  AIRCRAFT  COCKPITS 

(Panel  Discussion  --  Symposium  on  Impact  Acceleration  Stress,  Brooks  AFB,  Texas 
Nov.  27-29,  1961) 

ABSTRACT:  This  report  presents  the  findings  derived  from  a  arge  series  of 
underwater  escapes,  performed  both  at  New  London  and  Key  Wes:.  The  purpose  of 
these  tests  was  to  determine,  as  a  part  of  a  NavDevCen  Project,  whether  it  would 
be  possible  for  a  pilot  to  make  an  unassisted  escape  from  vai’ious  jet  cockpit 
assemblies,  in  sim-.1;i  .?<’  nose-sink  and  tail-sink  attitudes,  with  canopy  on  and 
off,  and  increasing  sink-rate's  up  to  maximum  of  seven  knots.  The  necessary 
simulated  conditions  were  achieved  by  securing  the  cockpit  assembly  to  be  tested 
on  the  afterdeck  of  a  submarine,  which  then  submerged,  with  uhe  test  subject  in 
the  cockpit,  and  reached  the  designated  underwater  speeds,  ai:  which  time  the 
test  subject  attempted  to  make  an  egress.  In  all,  about  foriiy  egresses  were 
completed  without  serious  casualty.  As  a  result  of  this  escape  series,  it  would 
appear  that  the  pilot,  if  trained  in  buoyant  ascent,  and  not  severely  di-abled, 
should  be  able  to  escape  from  these  types  of  jet  aircraft  at  maximum  sink-rates. 
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Bondurant, Stuart  1958  OPTIMAL  ELASTIC  CHARACTERISTICS  OF  EJECTION 

SEAT  CUSHIONS  FOR  SAFETY  AND  COMFORT. 

(Aero  Medical  Lab.,  Wright  Air  Development  Center ,Wright*Patterson 
AFB,  Ohio)  Rept.  on  Aircrew  Fatigue  on  Extended  Missions. 

WADC  Tech  Note  No.  58-260.  ASTIA  AD  203  384 


ABSTRACT:  Ejection  seat  cushions  of  low  compression  resistance  and/or  great 
thickness  may  significantly  magnify  the  force  acting  on  the  occupant  of  the 
seat,  thus  increasing  the  likelihood  of  vertebral  injury.  Cushions  of  the  ' 
compression  resistance  used  in  this  study  which  exceed  3.5  in.  in  thickness 
were  found  to  amplify  the  g  force  acting  on  the  seat  occupant  while  the  use 
of  a  1  to  3-in.  cushion  decreased  this  force.  RAF  studies  in  this  field  have 
led  to  replacement  in  RAF  aircraft  of  all  foam  rubber  ejection  seat  cushions 
with  plastic  cushions.  Studies  at  the  Aero  Medical  Laboratory  have  shown  the 
danger  of  the  A-5  cushion  because  of  low  compression  resistance  and  consider¬ 
able  thickness  and  the  improvement  in  safety  and  comfort  afforded  by  the  MC-1 
and  MC-2  cushions  of  medium  deihsJty  foam  rubber.  Moreover,  these'  studies  are 
in  agreement  with  those  of  the  RAF^ln  suggesting  that  further  improvement 
could  be  effected  by  use  of  a  suitable  plastic  cushion.  The  Aero  Medical 
Laboratory  studies  show  that  a  standardization  procedure  for  evaluating 
seat  cushions  should  be  established.  In  addition,  it  was  determined  that 
safety  testing  of  all  seat  cushion  designs  should  be  conducted  through  a 
series  of  test  ejections  with  human  subjects  until  further  studies  provide 
a  suitable  mechanical  test.  (Author) 
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Borgeson,  G,  1959  CRASH  HELMET  PROGRESS. 
Hot  Rod  Magazine .  Pp.  38-42 


ABSTRACT:  This  publication  reviews  the  history  of  the  crash  helmet  in  the 
United  States.  It  describes  recent  experiments  on  protective  headgear  for 
both  pilots  and  racing  drivers.  It  explains  the  powerful . forces  that  a  helmet 
must  absorb.  The  elements  that  constitute  a  good  crash  helmet  are  also  re¬ 
viewed.  (CARI) 
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Borisov,  V. 
Trans . 
(Office 
1960 


1958  HERMETICALLY  SEALED  CABIN  OF  A  SPACE  SHIP 
from  Sovetskaya  Avlatslya  (USSR)  No.  141(3005)p.3,  1958. 
of  Technical  Services,  Washington,  D.C.) 

60-23526 


ABSTRACT:  Current  information  and  hypotheses  on  the  requirements  of 
hermetically  sealed  cabins  are  surveyed  in  nontechnical  language. 
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Boritz,  R.  &  S.  Narisi  1961  ANALOG  COMPUTER  STUDY  OF  THE  INTERIOR 
BALLISTICS  OF  PROPELLANT  ACTUATED  PERSONNEL  CATAPULTS. 

(Pitman-Dunn  Labs.  Group,  Frankford  Arsenal,  Philadelphia.  Pa.) 

FA  Report  No.  M61-17-1,  ASD  TR  61-455.  ASTIA  AD  270  815 


ABSTRACT:  The  interior  ballistics  performance  of  personnel  ejection  catapults 
depends  strongly  on  energy  distribution.  It  was  proposed  that  the  major 
portion  if  the  energy  lost  is  lost  by  heat  transfer  to  the  metal  parts  of 
the  device,  and  that  the  transfer  occurs  mainly  by  conduction.  A  study  was 
conducted  to  determine  whether  or  not  such  an  assumption  is  valid.  A  mathe¬ 
matical  expression  for  heat  loss  by  conduction  was  used  in  the  standard  energy 
equation  used  in  interior  ballistics.  An  analog  computer  w-'.s  programmed  to 
solve  the  interior  ballistics  equations  for  personnel  ejec.ion  catapults. 

The  theoretical  performance  data  thus  obtained  for  a  typical  3  tube  catapult 
were  compared  with  the  actual  performance  data.  The  proposed  heat  transfer 
model  was  partially  confirmed.  An  Improved  model  Is  proposed.  A  technique 
which  allows  a  proper  blending  of  experimental  and  theoretical  procedures  is 
outlined.  (Author) 
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Bosee,  R.  A.  and  P.  W.  Gard  1951  AVIATION  MEDICINE  IN  THE  EVALUATION  OF  NEW 
NAVAL  AIRCRAFT. 

J.  Aviation  Med.  22(5) : 5 18-523, 

ABSTRACT:  The  collective  goal,  in  aviation  medicine,  is  to  maintain  the  balance 
on  the  ’’normal"  side,  using  as  the  standard  the  ability  of  the  individual  to 
perform  first,  all  those  bodily  functions  which  are  basic  to  life;  second,  the 
series  of  synchronized  acitivities  that  constitite  his  special  job.  The  efficacy 
of  man's  performance  in  both  those  categories  is  the  product  of  (a)  his  own 
physical  condition,  and  (b)  the  nature  of  his  environment. 
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The  peculiar  nature  of  the  environment  which  the  aviator  encounters  in  siodern 
military  flying,  that  is,  the  combination  of  acceleration,  reduced  atmospheric 
pressure,  diminished  oxygen  supply  et  ceters,  itself  requires  that  aviation 
medical  personnel  have  a  special  type  of  training  and  experience. 

It  is  evident  that,  both  in  original  intent  and  in  present  practice,  aviation 
medicine  is  a  functioning  integral  part  of  new  aircraft  development  and  evalua¬ 
tion.  There  are  many  important  factors  that  affect  flight  personnel  in  the 
evaluation  of  new  aircraft,  designed  for  high  performance  and  high  altitude,  such 
as  oxygen  equipment,  cabin  temperature  and  pressurization,  and  protective  clothing. 
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Boscc,  R.A.,  1957  ACCESSORY  EQUIPMENT  AND  TESTING  PROBLEMS.  '  PROBLEMS 

OF  ESCAPE  FROM  HIGH  PERFOIUIANCE  AIRCRAFT:  A  SYMPOSIUM. 

J.  Aviat ton  Med .  28(l):82-90 


ABSTRi\CT:  The  parachutes  and  ejection  seats  are  the  roost  common  devices  for 
escape  from  a ircraft .  One  outstanding  advantage  of  the  rapid  seat  and  pilot 
separation  sequence  in  the  ejection  seat  is  the  provision  of  maximum  available 
altitude  for  velocity  reduction  that  is  most  desirable  prior  to  parachute 
deployment.  A  major  disadvantage  attributable  to  the  accelerated  separation 
of  scat  and  occupantl  is  the  complete  exposure  of  the  parachute  pack  and  other 
accessory  equipment  to  the  adverse  effects  of  the  impadt  of  high  wind  velocity 


The  escape  capsule 
of  escape.  The  pri 
provide  positive  phV 
mental  conditions  dvi 
confined  to  high  al 
would  be  materially 
physiologic  problem^ 


a  new  source  of  escape  and  is  not  yet  a  popular  source 
purpose  of  the  long-heralded  escape  capsule  is  to 
sical  shielding  from  windblast  and  other  adverse  environ- 
ring  escape  from  aircraft.  If  escape  by  capsule  could  be 
itudes  only,  the  problems  associated  with  its  development 
reduced.  However,  the  system  should  also  be  suitable  for 
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Bosee,  R.A.  L  C.F. 
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jPayne,  Jr.  1961  THEORY  ON  THE  MECHANISM  OF  VERTEBRAL  INJURIES 
ECTIONS  FROM  AIRCRAFT 

ledical  Panel  of  the  Advisory  Gioup  for  Aerona'jtical  Research 
t,  N.A.T.O.,  April  10-14,  1961)  ASTIA  AD  256  378 


ABSTRACT:  if  the  b 
it  is  important  to 
normal  spinal  axis; 
in  good  body  postur 
portions  of  the  ver 


ody  must  be  supported  by  the  spinal  column  during  ejection, 
maintain:  (1)  The  normal  vertebral  alignment;  (2)  The 

(3)  Parallel  ejection  and  vertebral  axes.  This  will  result 
e  and  therefore  good  force  distribution  on  the  weight-bearing 
tebrae , 
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Bosee,  R.  A.  and  C.  T.  Koochembere  1961  NAVAL  A 
PAST,  PRJESENT  AND  FUTURE. 

Aerospace  Medtclne  32(3); 223,  March  1961 


NAVAL  AIRCRAFT  ESCAPE  SYSTEMS- 


ABSTRACT:  Escape  systems  as  defined'  In  this  paper  encompass  the  ejection 
seat  concept  aa  applied  to  naval  operational  and  training  type  Jet  aircraft. 

It  is  also  applicable  to  those  escape  systems  that  have  been  considered  for 
vertical  takdoff  and  landing  (VTOL)  types.  The  evolution  of  seat  and  seat 
catapult  design  as  well  as  performance  capabilities  are  described  as  they 
relate  to  post  World  War  II  naval  aircraft.  The  need  for  increased  ejection 
trajectory  height  to  assure  ground  level  escape  is  documented.  Test  and 
development  relative  to  some  early  escape  capsule  designs  as  well  as  a 
description  of  some  energy  attenuation  systems  are  presented.  The  transition 
from  sixty  feet  per  second  to  eighty  feet  per  second  ejections  in  conventional 
seat  catapult  is  explained.  The  effect  of  acceleration  as  applied  to  seat 
occupant  and  equipment  is  described.  The  design  and  function  of  rocket- 
type  ejection  seat  systems  for  more  advanced  type  manned  military  aircraft 
and  tests  to  assure  performance,  reliability  and  personnel  compatibility  are 

also  set  forth.  Finally,  an  experimental  integrated  flight  capsule  concept 
is  described  in  which  a  shined  charge  is  used  to  cut  the  capsule  away  from 
the.  remainder  of  the  aircraft. 


Bostrom,  K.  1952  MILITARY  TRANSPORT  SEATING  . 

(Bostrom  Research  Laboratories  Publications,  Milwaukee,  Wise.)  No.  105. 

ABSTRACT:  The  complex  limiting  factors  of  human  physiology,  neuro -physio logy 
and  psychology  have  been  either  casually  appreciated,  or  not  at  all  in  the 
design  of  military  and  coitm-'rcial  vehicles.  In  1945,  a  report  was  issued 
stating  that  90Z  of  low  back  injuries  seen  from  one  service  were  from  the 
services'  truck  transport  organizations.  At  that  time,  the  Bostrom  Manufact¬ 
uring  Co.  had  already  developed  a  suspension  seating  system  to  absorb  shock 
and. vibration  to  a  degree  chat  was  not  possible  by  any  type  of  padding  meter- 
ial  or  cushion  spring  system. 

In  Bostrom  Manufacturing  Co.,  a  set  of  intra-company  objectives  brought  about 
a  keen  interest  in  Che  man-machine  relationship  as  applicable  to  commercial 
trucks  and  farm  tractors.  Being  manufacturers  of  seating  for  trucks,  crawler 
tractor  and  farm  tractors,  emphasis  on  Che  man-machine  relationship  was 
carried  over  into  design  and  development  work  on  various  products. 

There  is  a  trend  in  the  machinery  building  and  machinery  operating  fields. 
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The  trend  is  based  un  a  knowledge  of  how  of  people  see,  feel,  move  and 
fatigue  when  they  use  mechanical  devices.  The  aim  is  to  design  machines  to 
fit  human  controllers. 

Millions  of  men  have  been  operating  these  vehicles  and  it  is  understandable 
that  they  accept  these  vehicles  as  standard.  Another  wrong  assumption  was 
that  if  millions  of  commercial  drivers  apparently  had  not  suffered  from 
vibration  and  shock,  there  should  be  no  complaint  because  slightly  worse 
conditions  prevailed  on  similar  military  vehicles  painted  olive  drab.  Com¬ 
plaints  as  by-products  of  rough  riding  have  carried  little  weight  because  the 
medical  by-products  of  overstrain  from  lifting,  stooping  and  jumping  are  the 
same  as  rough  riding  and  they  are  synergistic.  Accomodation  through  vehicle 
design  should  be  within  human  limitations  if  maximum  machine  and  individual 
combat  efficiency  is  to  be  realized. 
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Bottem,  J.  M.,  B.  S.  Mill,  et  al.  1962  DYNA-SOAR  EJECTION  SEAT  AND  SURVIVAL 
SYSTEM.  (The  Boeing  Co.,  Seattle,  Wash.)  Ident.No.  81205,  Rept .  No.  10- 
8 1000,  ASTIA  AD-282  004 
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Bowman,  J.S.,  Jr.  1961  DYNAMIC  MODEL  TESTS  AT  LOW  SUBSONIC  SPEEDS  OF 

PROJECT  MERCURY  CAPSULE  CONFIGURATIONS  WITH  AND  WITHOUT  DROGUE  PARACHUTES. 
(National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 

NASA  TM  X-459  • 
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Bowring,  John  I.R.  April  1960  CREW  STATIONS  OF  THE  FUTURE 
I960  Proceedings  of  the  Ins t itute  of  Environmental  Sc icnces ,  261-281 

ABSTRACT:  An  attentat  has  been  made  to  outline  a  few  of  the  problem  areas 

in  the  crew  station  field,  and  to  give  an  idea  of  the  efforts  being  made 
"in  house"  to  solve  these  problems  and  produce  feasible  ansv'ers. 

The  problems  include  those  of  isolation,  physiological  stresses  which 
stem  from  the  deceleration  forces,  and  emergencies  necessitating  either 
the  abandonment  of  the  mission  or  of  the  flight  vehicle.  A  description 
of  the  flight  suit,  crew  seats,  recreation  facilities,  and  feeding  devices 
is  also  included. 
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Boyce,  W.C.  1961  A  DEVELOPMENTAL  60  "G"  PERSONNEL  RESTRAINT  SYSTEM. 

(Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Material  Center,  Philadelphia,  Penn.  June  14-15,  1961) 


ABSTRACT:  This  paper  described  a  60  "g‘*  personnel  restraint  system  currently 
under  development  for. the  Air  Force  for  high  g  impact  tests  with  live  test 
subjects.  The  primary  objective  of  these  tests  is  to  demonstrate  that  human 
tolerance  to  abrupt  deceleration  can  be  increased  to  60  g's  in  all  transverse 
directions.  These  tests  will  provide  data,  heretofore  lacking,  which  may 
permit  more  efficient  design  of  advanced,  manned  space  vehicles  of  the  future. 
These  data  may  enable  future  space  vehicles  to  land  at  higher  rates  of  impact 
than  are  currently  deemed  possible,  with  resultant  savings  in  overall  weight 
and  volume. 

Design  criteria  for  this  restraint  system  have  been  derived  from  examination 
of  representative  advanced  manned  systems  in  order  to  determine  in  which 
regimes  the  significant  accelerations  may  occur,  the  probable  magnitude  and 
duration,  and  the  degree  of  predictability.  This  restraint  system  was  evolved 
after  analysis  of  the  inertial  loadincs  on  the  human  body,  conducted  to 
determine  unit  pressures  on  the  surface  of  the  body  exerted  by  a  hypothetical 
restraint  system.  A  summary  of  these  studies  is  shown. 

Physiological  studies  to  determine  areas  and  degrees  of  vulnerability 

also  contributed  to  the  requirements  of  this  system.  Unique  design  requirements 

that  have  arisen  from  the  anatomical  and  engineering  studies  are  described. 

The  effects  of  fit,  body  sizing,  and  comfort  upon  the  degree  of  protection 
obtained  are  examined.  Problems  of  body  positioning  and  geometry  and  their 
effect  on  vehicle  cockpit  geometry  are  discussed. 

Arising  from  the  analytical  arid  design  studios  is  an  integrated  support- 
restraint  concept  employing  a  segmented,  rigid  body  shell.  This  system  will 
soon  be  tested  witli  human  subjects  in  an  effort  to  ext'end  man's  tolerance  to 
abrupt  deceleration  well  beyond  the  currently  established  limits.  The  system 
is  described  in  detail,  and  the  reasons  for  the  choice  of  a  rigid,  molded  torso 
shell  are  discussed,  as  well  as  some  of  the  probiem.s  inherent  therein. 
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Boyce,  U.C.  &  H.E.  Freeman  1961  CONSIDERATIONS  AFFECTING  THE  DESIGN  OF  A 
60  G  .PERSONNEL  R.ESTRAINT  SYSTEM 

Paper,  ARS  Space  Flight  Peport  to  the  Nation,  New  York,  Oct.  9-15,  1961 
American  Rocket  Society  Preprint  No.  2105-61 
ARS  Journal  32(6):  939-942,  June  1962 


A3STRr\CT:  The  design  requirements  for  a  personnel  restraint  system  to  protect 
a  crewman  against  omnidirectional  abrupt  deceleration  forces  are  examined  and  a 
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system  to  meet  these  requirements  is  described.  Personnel  restraint  is  examined 
and  a  system  to  meet  these  requirements  is  described.  Personnel  restraint  is 
examined  from  the  standpoint  of  body  segment  weight  and  unit  surface  pressures. 
Seating  geometry  and  Its  effect  on  cockpit  envelope  it.  discussed.  Several 
restraint  concepts  examined  during  this  program  are  shown,  while  the  system 
selected  for  development  and  live,  manned  tesaing  is  described  in  detail.  A 
newly  developed,  self-contouring  comfort  padding  with  improved  rebound  character¬ 
istics  is  descrioed.  Since  test  results  are  not  yet  available,  predictions  of  ' 
system  performance  are  made.  (Author) 
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Bradley,  R.  1 %5  JETTISON  SEAT -MODEL  XP-80A 

(Lockheed  Aircraft  Corp. ,  Burbank  Calif.)  Report  5399,  June  1945. 

ASTIA  ATI.  <^7039. 

ABSTRACT:  Design  considerations  are  presented  for  a  jettisonable  pilot  seat 
and  a  method  is  discussed  for  ejecting  the  pilot  from  the  F-80A  jet  fighter. 
The  proposed  design  incorporates  an  actuating  cylinder  attached  to  the  floor 
slightly  aft  of  the  seat.  This  cylinder  incorporates  two  sets  of  tracks;  one 
set  to  guide  the  cylinder  during  its  extension,  and  the  other  set  to  guide 
the  cylinder  after  the  power  stroke.  The  use  of  an  engine  starter  type  cart¬ 
ridge  is  contemplated  and  a  pressure  of  3000  psi  and  a  burning  rate  sufficient 
to  operate  the  mechanism  has  been  assumed.  Several  other  methods  were  .also 
considered.  It  is  recommended  that  the  oxygen  system  of  the  aircraft  be 
revised  to  include  a  bail-out  bottle  and  attendant  equipment,  also  that  the 
G-suit  valve  be  attached  to  the  seat  with  break-away  connections,  and  that 
some  means  of  protection  for  the  pilot's  face  and  other  exposed  parts  of  the 
body  be  developed. . 
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Braun.stein,  P.  W.,  J.  0.  Moore,  &  P.  A.  Wade  ,1957  PRELIMINARY  FLNDINGS  OF  THE 
EFFECT  OF  AUTOMOTIVE  S/\FETY  DESIGN  CN  INJURY  PATTERNS  Surgery,  Gv'nccology  & 
Oh.s retries  105(3):257-263,  Sept.  1957 


SUl-C-IARY:  Several  thousand  cases  of  injury-producing  automobile  accidents  have 

been  studied.  The  incidence  of  multiple  injuries  as  well  as  multiple  body  areas 
injured— is-  St  r  iking . — Specif  ic  objects  that  'cause  in  juries— faiiowing^crashimpacr 
are  discussed  and  their  relative  importance  is  listed.  Recent  safety  design 
engineering  in  its  relative  infancy  apparently  has  decreased  frequency  and  severity 
of  injury  as  determined  by  the  preliminary  comparison  with  representative  control 
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data. 

Seat  belts,  as  studied  in  162  cases  of  automobile  accidents,  seem  to  lessen 
dramatically  the  severity  and  frequency  of  injuries.  It  is  believed  that  these 
forward  steps  in  safety  design  have  been  concrete  in  the^ir  accomplishments.  This 
type  of  engineering  solution  is  based  on  medical  findings  and  when  linked  with 
public  acceptance  of  the  inherent  value  of  such  protection  may  well  lessen  the 
toll  on  the  lives  and  well-being  of  more  than  150,000,000  people  who  use  the 
automobile  as  the  common  denominator  of  transportation.  (AUTHOR) 


.130 


Bray,  J.L.  1957  INTERNAL  BALLISTIC  DESIGN  AND  TRAJECTORY  ANALYSIS 
OF  A  ROCKET- ASSISTED  PILOT  EJECTION  SEAT.  (U.S.  Naval  Ordnance  Test 
Station,  China  Lake,  Calif.)  NOTS  1701,  NAVORD  Report  5A33, 

17  Oct.  1957.  ASTIA  AD  150906. 


ABSTRACT;  The  problem  of  safe  escape  of  a  pilot  from  a  disabled  plane  is 
discussed  in  general,  and  a  rocket-assisted  ejection  seat  is  considered 
as  a  solution.  Two  tentative  internal  ballistic  designs  are  presented. 
Equations  are  developed  for  the  motion  of  an  ejection  seat  after  it  leaves 
the  plane.  Graphs  are  included  showing  thrust-time  cur\’es,  seat  trajector¬ 
ies,  forces  on  the  pilot,  aerodynamic  drag,  and  physiological  acceleration 
limits. 
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Brazier,  J.C.  and  J.L.  Fuller  PILOT  ESCAPE  STUDY  -  MODELS  D-558  & 

D558-2  PART  IV.  OPERATIONAL  LIMITS  FOR, USE  OF  THE  JETTISOrUVBLE  NOSE 
SECTION,  (Douglas  Aircraft  Co.,  Inc.,  El  Segundo,  Calif.) 

Contract  no.  NOa(s)  6850,  Report  15379 


ABSTRACT:  During  the  early  design  stages  of  the  D-558  and  D-558-2  Airplanes 
a  jettisonable  nose  was  chosen  as  a  high  speed  emergency  escape  means  in* 
stead  of  a  jettisonable  seat.  Tests  conducted  by  the  NACA  indicated  that 
a  jettisonable  nose  of  this  type  was  subject  to  autorotation  and  that 
accelerations  encountered  might  be  beyond  human  endurance  limits  even  at 
relatively  low  speeds. 
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It  can  be  said  that  the  noses  of  the  D-558  and  D-558-2  do  not  autorotate 
after  several  initial  tumbling  revolutions  caused  by  the  disengaging  action. 
This  high  initial  acceleration  is  usually  of  the  order  of  a  fraction  of  a 
second  duration,  damping  to  a  mild  oscillating  motion  in  five  to  ten  seconds. 

An  analysis  of  physiological  limitations  based  upon  experiments  indicate  that 
a  pilot  with  shoulder  and  seat  belts  properly  secured  can  probably  withstand 
.the.  maximum  accelerations  experienced  at  release  speeds  approaching 
the  design  speed  of  the  airplane  without  fatality,  although  some  local 
injuries  may  result. 
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Brehaut,  W.H.  1962  DESIGN  AND  TESTING  OF  PASSENGER  SEATS  FOR. CRASH  SURVIVAL 
(Paper,  SAE  Aeronautic  Meeting,  New  York,  New  York,  April  3-6,  1962) 
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Brennan,  .1.  N.  1956  DEVELOPIENT  OF  A  METHOD  FOR  RATIONAL  DESIGN  OF  AIR-DROP 

PACKAGING  (Pennsylvania  State  University,  University  Park)  Progress  Rept . 

No.  8,  1  Sept.  -  31  Oct.  1956;  Project  No.  7-87-03-004B;  Contract  No. 

DA  19-129-qm-386;  ASTIA  AD-235  525  ■ 

ABSTRACT;  Mathematical  analysis  of  shock  spectra  for  various  pulses  has  been  made 
An  apparatus  for  testing  columns  has  been  designed  and  construction  is  underway. 
Preliminary  tests  on  transmission  of  pulses  through  joints  have  been  made.  A 
report  on  dynamic  behavior  of  plastics  has  been  prepared.  The  first  phases  of 
study  of  repeated  impacts  of  61S-T6  aluminum  alloy  has  been  completed  and  the, 
second  phase  started.  Available  stress  wave  pulses  from  a  drop  weight  machine 
have  .been  measured.  A  large  size  ballistic  pendulum  has  been  designed  for  testing 
simple  structures .  Comprehensive  tests  of  our  Calidyne  shaker  have  revealed  that 
the  notion  is  markedly  nonlinear  at  some  frequencies.  Calibrations  by  steady 
state  and  impulse  methods  have  been  completed  for  the  Riehle  Impact  Machine  instru 
mentation.  Calibration  of  all  our  accelerometers  using  small  amplitude  sinusoidal 
vibration  technique  has  been  completed.  Work  on  analog  methods  has  continued.  A 
series  of  tests  has  been  carried  out  to  determine  the  shock  resistance  of  an 
electrical  meter.  Preliminary  work  has  been  started  on  study  of  creep  recovery 
after  im.pact.  Construction  of  a  60  foot  drop  facility  for  light  weight  articles 
has  been  started. 
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Brent,  H.P.,  T.M.  Carey,  T.J.  Powell  et  al  1960  SYNERGISM  BETWEEN  EFFECTS  OF 
HYPERVENTILATION,  HYPOGLYCEMIA  AND  POSITIVE  ACCELERATION 
Aerospace  Medicine  31(2):  101-115 

(Paper,  28ch  Annual  Meeting,  Aero  Medical  Assoc . ,  Denver,  Colo,  6-8  May  1957) 
(Paper,  21st  Annual  Meeting  Canadian  Physiological  Society,  Ottawa,  Oct.  19571 


ABSTRACT:  Eighteen  medically  fit  aircrew  officers  were  exposed  to  combinations 
of  voluntary  hyperventilation,  3.4  G  for  five  seconds  on  the  centrifuge,  and 
changes  in  glycemia  one  hour  and  three  hours  after  glucose  feeding.  A  large 
proportion  of  the  subjects  was  incapicated  ny  the  effect  of  two  or  more  of  these 
combined  stimlui,  although  these  same  stimuli,  when  acting  separately,  had 
failed  to  induce  comparable  disturbances  in  cardiac  or  cerebral  function.  The 
experimental  findings  are  listed  in  the  article. 
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Brewster,  0.  C.  1955  PRELIMINARY  INVESTIGATION  ON  THE  USE  OF  ENERGY  ABSORPTION 
IN  AIRCRAFT  SEATS.  (Aerotherm  Corp.,  Bantam,  Conn.)  March  1955 
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Brewster,  0.  W.  1954  PROPOSED  PROGRAM  FOR  THE  DYNAMIC  TESTING  OF  AIRCRAFT' 
SEATS.  (Aerotherm  Corp . ,  Bantam,  Conn.)  1  Sept.  1954 
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Briggs,  F.E.R.  1941  FRANKS 'ANTI  BLACKING-OUT  SUIT. 

(Flying  Personnel  Research  Committee,  Air  Ministry)  F.P.R.C.  Rept .  301a 
May  1941 


ABSTRACT:  Two  subjects  wearing  FFS  were  completely  protected  up  to  7  "g"  in 
the  P  40  and  Harvard  III  for  12  seconds.  Fatigue  and  nausea  were  relieved. 
Some  respiratory  embarassment  was  noted  during  inverted  flight,  but  no  other 
discomfort.  An  individually  fitted  suit  is  necessary. 
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Brissenden,  R.  F.,  D.  C.  Cheatham,  ^  R.  A.  Champine  1961  TOLERABLE  LIMITS 
OF  OSCILLATORY  ACCELERATIONS  DUE  TO  ROLLING  MOTIONS  EXPERIENCED  BY  ONE 
PILOT  DURING  AUTOMATIC -INTERCEPTOR  FLIGHT  TESTS  (National  Aeronautics 
&  Space  Administration,  Washington,  D.  C.)  NASA  TN  D-810;  April  1961 
(Supersedes  NACA  RM  L56K20) 


ABSTRACT:  This  paper  presents  limited  data  on  the  level  of  lateral  oscillatory 
acceleration  due  to  rolling  motions  found  to  be  tolerable  by  a  pilot  during 
flight  tests.  The  tests  were  made  during  the  final  attack  phase  of  an 
automatically  controlled  interceptor.  (Author) 


British  Standards  Institution  1960  SPECIFICATION  FOR  PROTECTIVE  HELMETS 

FOR  RACING  CAR  DRIVERS:  BRITISH  STANDARD.  (British  Standards  Institution, 
London  W.  1,  England)  British  Standard  2495. 
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British  Standards'  Institution  1960  SPECIFICATION  FOR  SEAT  BELT  ASSEMBLIES 

FOR  MOTOR  VEHICLES.  (British  Standards  Institution)  British  Standard  3254: 
1960  (UDC  614.85:629.113.042:656.13.08) 
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Brooks,  P.  M.  1951  THE  INFLITINCE  OF  EXTRA -ABDOMINAL  PNEUMATIC  PRESSURE  OF 
'  A1;T1-.EL\CK0UT  gear  on  the  effects  of  tilt  TABLE  POSITION  ON  RESPIRATION 
I.N  HUMAN  SUBJECTS. 

(Office  of  Naval  Research,  Washington,  D.  C.) 

March  1951  Contract  N6ori77 

SU>UARy:  The  same  subjects  used  in  the  previous  study  were  used  in  this  one. 

The  suit  pressures  used  were  those  of  50,  100,  and  150  mm.  of  Hg.  The  tilt 
table  positions  were  those  outlined  previously. 

As  the  suit  pressures  were  increased,  the  tidal  volume  was  decreased,  but  the 
respiratory  rate  and  respiratory  minute  volume  v/as  increased.  Oxygen  was 
decreased  as  the  suit  pressures  were  increased. 
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Brown,  C.  W.,  E.  E.  Ghlselli,  R.  F.  Jarrett,  E.  W.  Minium  and  R.  M.  U'Ren 
1950  COMPARISON  OF  AIRCRAFT  C0NTR01£  FOR  PRONE  AND  SEATED  POSITION 
IN  THREE  DIMENSIONAL  PURSUIT  TASK.  (Air  Material  Command,  Wrlght- 
Patterson  AFB,  Ohio)  AF  TR  5956.  March  1950. 
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Brown,  Emma  E.  &  Ruth  T.  Walton  1961  ABSTRACTS  OF  H.'RB  RESEARCH  PUBLICATIONS -- 
FY  1961 

(Human  Factors  Research  Branch,  TAG  Research  and  Development  Command,  U.S.  Army) 
Technical  Research' Note  116,  Army  Project  No.  2L95-60-001,  August  1961. 

ASTIA  AD  265  468 

ABSTRACT:  Research  Note  116  identifies  both  by  publication  serial  number  and  by 

Research  and  Development  Research  Task  all  research  publications  prepared  and 
released  by  the  Human  Factors  Research  Branch  of  The  Adjutant  General's  R  and  D 
Command  in  FY  1961.  The  listing  includes  2  Technical  Research  Reports,  8 
Technical  Research  Notes,  3  Research  Studies,  and  16  Research  Memorandums. 

Abstracts  have  been  prepared  for  the  majority  of  FY  1961  publications.  Where 
a  publication  has  been. abstracted ,  the  principal  research  findings  have  been 
described  as  much  as  possible  in  non-technical  language.  Technical  language 
has  generally  been  used  as  the  most  expeditious  method  of  communicating  details 
of  research  and  analysis. 
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Brown,  G,  W.  et  al.  April  1948  COMPARATIVE  EFFECTIVENESS  OF  SPEED  OF 
DETECTION  OF  VISUAL  STIMULI  IN  THE  PRONE  AND  SEATED  POSITIONS. 
(USAF,  AMS,  Engng.  Div. ,  Wright-Patterson  AFB,  Ohio)  Memo  Rept. 
MSREXD  694-41.  3  May  1948. 
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Brown,  J.  H.  U.,  ed,  1963  PHYSIOLOGY  OF  MAN  IN  SPACE 
(New  York,  London:  Academic  Press,  1963) 


CONTENTS: 

Bourne,  G.  H. ,  Neuromuscular  Aspects  of  Space  Travel, 

Lindberg,  E.  F.,  &  E.  H.  Wood,  Acceleration, 

Hall,  C.  E.,  Stress, 

Balke,  B.,  Human  Tolerances, 

Chambers,  R.  M.  &  R.  Fried,  Psychological  Aspects  of  Space  Flight, 
Green,  C.  D.,  Biomedical  Capsules, 

Hawkins,  W.  R.,  Space  Flight  Dynamics  -  Wwight lessness , 

Welch,  B.  E.,  Ecological  Systems 
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Brown,  J.L.,  W.H.B.  Ellis  et  al  1957  THE  EFFECT  OF  SIMULATED  CATAPULT 
LAUNCHING  ON  PILOT  PERFORMANCE 

(Naval  Air  Development  Ctr.,  Johnsville,  Fa.)  NADC-MA>5719 ,  31  Dec.  1957 
ASTIA  AD  156  851 


ABSTRACT:  To  determine  the  effect  of  .exposure  to  transverse  accelerations 
(similar  to  those  encountered  in  catapulting)  on  motor  performance,  four  subjects 
were  exposed < to  acceleration  patterns  ranging  from  four  to  twelve  G.  Subjects 
were  trained  in  a  task  that  required  stabilization,  by  manipulation  of  a  control 
stick^  of  disturbances  of  a  standard  pitch  and  roll  indicator.  Scores  for 
perfonriance  were  obtained  during  a  control  period  prior  to  and  immediately 
following  acceleration  exposure.  Heart  rate  was  recorded  during  the  experimental 
period  and  subjective  comments  obtained.  The  data  were  analyzed  in  terms  of 
performance  decrements^  effect  on  heart  rate,  and  subjective  effects  due  to 
acceleration  patterns. 
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Brown,  J.L.  1957  HUMAN  PERFORMANCE  LIMITATIONS  IN  AIRCRAFT  CATAPULTING  AND 
i\RRESTl\G 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa^  NADC-MA-LR31,  Sept.  26,  1957 

ABSTRACT:  An  experiment  was  carried  out  to  determine  whether  or  not  pilots  can 
tolerate  higher  levels  of  acceleration  during  catapulting  than  those  now  employed 
and,  if  they  can,  whether  or  not  they  are  capable  of  adequately  controlling  their 
ai“craft  immediately  following  such  exposure  to  acceleration,  A  method  was 
devised  which  afforded  an  approximate  simulation  on  the  AMAL  50-foot  centrifuge 
of  catapult  launching  accelerations.  The  maximum  level  of  acceleration  was 
sustained  for  approximately  1.5  sec,  and  five  levels  of  acceleration  were  employed: 
3.8,  6.0,  7.2,  9.6  and  11.3  G.  Subjects  performed  a  tracking  task  under  accelera¬ 
tion  simulating  the  kind  of  task  performed  by  the  pilot  in  attitude  control  after 
catapulting.  Tracking  scores  were  subjected  to  statistical  analysis.  There  was 
no  tendency  for  tracking  error  to  increase  with  an  increase  in  the  level  of 
cceleration  from  3.8  to  11.3  G.  It  may  be  concluded  that  performance  of  a 
w.'acking  task  such  as  that  which  ttss  employed  in  this  experiment,  when  measured 
in  terms  of  cumulative  error  scores,  is  not  adversely  affected  by  exposure  to 
accelerations  up  to  11.3  G. 
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Brown,  J.L.  1957  PROJECTED  RESEARCH  AIRCRAFT 

(p.S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR26,  August  20,  1957. 
Confidential 
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Brown,  J.L.  &  M.  Hudson  1958  INSTRUMENTS  AND  CONTROLS  TO  BE  USED  IN  THE  X-15 
RESEARCH  AIRCRAFT 

^,S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR36  March  5,  1958. 
Confidential 
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Browne,  M.K.  &  J  T.  Ficzs it..T>ons  1956  PHYSIOLOGICAL  ASPECTS  OF  A 

MULTI -GRADIENT  ANTI-  'g'  VALVE.  (RAF  Institute  of  Aviation  Medicine, 
Farnborough)  FPRC  991 

ABSTRACT:  Many  workers,  British  and  American,  have  shown  that  man's 
tolerance  to  positive  g  is  subject  to  wide  individual  variations.  These  are 
still  present  when  anti-g  equipment  is  used.  It  seemed  possible,  therefore, 
that  in  some  subjects  increased  g  tolerance  might  be  obtained  with  new  equip 
ment . 
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BrugginU,  G.  M.,  and  Daniel  J.  Schneider  1961 

LIMITS  OF  SEAT-BELT  PROTECTION  DURING  CRASH  DECELERATIONS 
(Aviation  Crash  Injury  Research,  Phoenix,  Arizona) 

Rept.  no.  AVCIR  61-8.  TREC  TR  61-115  September 

ASTIA  AD  265  868L 


ABSTR.\CT:  The  protective  limits  of  aircraft  seat-belt  protection,  as 
discussed  in  the  available  literature,  are  compared  with  recent 
crash  injury  experience.  To  insure  maximum  survivability  under  the  most 
adverse  conditions,  the  strength  of  a  seat-belt  restraint  system  should 
be  based  on  the  threshold  between  the  injurious  and  fatal  limits  of  seat- 
belt  restraint.  The  study  indicates  that  an  aircraft  star-belt  restraint 
with  an  energy  absorbing  capability  of  25  G's  (occupant  weight,  200  pounds) 
for  a  duration  of  at  least  .2  second  may  form  a  realistic  compromise 
between  the  ideal  and  the  pracicable  strength  of  such  a  system.  (AUTHOR) 


I 
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Bruggink,  G.  M.  &  D.  J.  Schneider  1961  LIMITS  OF  SEAT-BELT  PROTECTION  DURING 
CRASH  DECELERATIONS. 

Rev.  Med.  Aero  (Paris)  2:204-209,  Dec.  19ol 
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Bruggink,  G.  M.  Feb.  1961  RESTRAIN  YOURSELF.  (Flight  Safety  Foundation, 
Inc.,  New  York.  Pilot's  Safety  Exchange  BuU .  61-101,  28  Feb.  1961.) 


Bruggink,  G.  M.  &  D.  J.  Schneider  1963  LIMITS  OP  SEAT-BELT  PROTECTION  DURING 
CRASH  DECELERATIONS. 

Industr.  Med.  SUrg.  32:33-37,  Jan.  1963 
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Bryant,  Royal  C.  &  W.D.  Stewart  1958  DEVELOPMENT  OF  FOAMED -IN-PLACE  PLASTIC 
ENERGY  ABSORBING  MATERIALS  ^J-ASTIC 

{/Atlantic  Research  Corporation,  Alexandria,  Va.')  Contract  No.  DA-19-129-QM-838 
Fxnal  Report  Dec.  31,  1956  to  March, 31,  1958  ASTIA  AD  206  052 


ABSTR/\CT:  This  program  of  research  dealt  with  investigations  of  materials,  method 
and  equipment  which  would  be  suitable  for  the  production  of  foasred- in-place 
plastic,  energy-dissipating  structures  in  the  field  ofr  later  assembly  with’aerial 
drop  containers.  Some  of  the  requirements  for  suitability  were  stringent  e.g. 
the  resin  system  should  foam,  cure,  and  develop  the  necessary  energy-dissipating 
characteristics  within  twelve  hours,  under  its  own  heat  of  reaction  without  an 
acegssory  soujee  of  heat,  under  field  conditions  at  ambient  temperatures  of 
+42  F  to  +125  F.  The  energy-dissipating  properties  desired  for  the  foams  would 
be  similar  to  those  of  foamed  glass  at  comparable  densities.  Another  phase  of 
the  program  was  concerned  with  investigations  on  the  thermal  balance  of  highly 
exothermic  foamed-in-place  plastic  systems,  which  might  have  application  as 
energy  absorbers  and  as  flexible  and  rigid  insulating  materials.  It  was  also 
necessary  to  devise,  construct,  and  install  an  inexpensive  but  reliable  instrument 
foams*^^^^^^"^  comparing  the  energy-dissipating  properties  of  the  experimental 
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Byrne,  W.A.  1943  FINAL  REPORT  ON  TEST  OF  ANTI-*'G"  DEVICES  UNDER  SIMULATED 
COMBAT  CONDITIONS 

(Proof  Dept.,  AAF  Proving  Ground  Command,  Eglin  Field)  Serial  No.  4-43-40 
AAF  Board  Project  No.  (M-4)205.  3  Nov.  1943 


ABSTRACT:  (a)  Pilots  wearing  an  anti-"g*'  suit  have  a  definite  tactical  advantage 
over  those  not  protected  in  combat.  They  are  also  less  fatigued,  (b)  Guns  can 
be  fired  without  difficulty  under  as  much  as  8.8  "g",  (c)  The  Berger  Bros  GPS 

is  definitely  superior  to  the  Clark-Wood  AOS.  (d)  The  instrument  vacuum  pump 
installation  is  more  satisfactory  than  the  Cornelius  Air  Compressor  installation 
from  the  standpoint  of  reliability,  ease  of  installation  and  maintenance,  and 
adequacy  at  altitude,  (e)  Photographs  of  GPS  and  AOS  are  included. 
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Buckhout,  R.  1962  A  WORKING  BIBLIOGRAPHY  ON  THE  EFFECTS  OF  MOTION  ON  HUMAN 
PERFORMANCE 

(Aerospace  Medical  Division,  6570ch  Aerospace  Medical  Research  Lab.,  Wright- 

Patterson  AFB,  Ohio)  Rept.  No.  MRL-TDR-62-77 ,  July  1962.  ASTIA  AD  287  530 

ABSTRACT:  In  this  bibliography  a  list  of  reports  is  compiled  from  a  number  of 

disciplines  which  bear  on  the  problem  of  motion  and  its  effects  on  human 
performance.  Psychophysiological  reports  in  the  area  of  spatial  orientation, 
perception,  and  receptor  mechanisms  provide  background  on  the  human  organism 
in  relation  to  motion  stimuli.  The  effects  of  aerospace  vehicle  motion  are 
represented  by  a  compilation  of  studies  of  performance  under  acceleration, 
vibration  and  buffeting,  tumbling,  and  weightlessness.  Finally  reports  on 
training  and  motion  simulation,  equipment  and  methodology,  and  general  analyses 
of  the  whole  problem  area  are  presented. 
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Buhrlcn,  L.  1937  VERSUCHE  UBER  DIE  BEDEUTU'"  DER  RICHTUNG  BEI  EINWIRKEN  VON 
FLIEHKRAFTEN  A.UF  DEN  MENSCHLICHEN  KDRPEK'  (Studies  on  the  Importance  of 
Direction  in  the  Action  of  Force  on  the  Body  During  Flying) 

Luftfahrtred. ,  1:  307-325 


ABSTRACT:  Large  increases  in  speed  cause  visual  disturbances.  In  the  flat 
position  (flying  direction  chest-back)  visual  disturbances  occurred,  but  the 
brain  and  consciousness  were  not  affected.  Experiments  were  made  in  the 
sitting  and  lying  positions. -  -  - 


Burgess,  B.F.  &  H.N.  Hunter  1955  TEST  AND  DEVELOPMENT  OF  ANTI-BLACKOUT 
EQUIPMENT 

(Naval  Air  Development  Ctr.,  Johnavllle,  Pa.)  Project  NM  001  100  310; 
TED  ADC  AE-5201,  31  Dec.  1955 


ABSTRACT:  A  study  of  G  tolerances  has  been  made  on  trained  centrifuge  subjects 
wearing  various  types  of  anti-G  suits.  (1)  An  experimental  full-pressure  half 
suit,  due  to  severe  discomfort,  was  found  to  limit  the  protection  to  no  more  than 
that  provided  by  the  standard  Z-2  suit  plus  straining.  (2)  An  integrated  anti¬ 
blackout  suit  (basically  a  Z-2  suit  with  built-in  parachute  and  restraint  harness) 
was  evaluated  and  found  to  be  very  comfortable  and  to  provide  the  same  protection 
as  the  standard  Z-2  suit. 
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Burgess,  B.F.  &  H.N.  Hunter  1955  THE  G-PROTECTION  PROVIDED  BY  THE  FULL  PRESSURE 
HALF  SUIT 

(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5511 ,  23  Sept.  1955 
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Burgess,  B.F.  1956  INTEGRATED  ANTI-BLACKOUT  SUIT 

U.S.  Naval  Air  Development  Center,  Johnsville,.  Pa.  NADC-MA-LR15 ,  6  Feb.  1956 


ABSTRACT:  In  a  total  of  75  runs  on  the  centrifuge,  4  subjects  were  used  to 
evaluate  the  characteristics  of  the  integrated  anti-blackout  suit.  G  protection 
with  the  suit  ranged  from  0.7  to  1.8  G  with  a  mean  protection  of  1.1  G.  The 
MA-1  parachute/safety  harness  integration  did  not  interfere  with,  or  reduce,  tlie 
efficiency  of  these  features.  All  subjects  wearing  this  suit  during  the  test 
found  it  more  comfortable  than  the  standard  Z-2  suit  with  the  parachute  harness 
worn  over  the  suit. 
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Burgess,  B.F.,  Jr.  1957  THE  EVALUATION  OF  A  PULSATING  ANTI-G  SUIT. 

(U.S.  Naval  Air  Development  Center,  Aviation  Medical  Acceleration  Lab., 
Johnsville,  Pa.)  NADC-MA-5702 ,  27  Jan.  1957.  ASTIA  AD  132  753. 


ABSTRACT:  An  evaluation  was  made  of  the  G  protection  provided  by  a  pulsati.-^ 
type  of  anti-blackout  suit.  It  was  c  mpared  to  the  standard  Navy  Z-2  suit. 
Results  indicate  that  this  suit  does  not  provide  any  more  protection  than 
the  Z-2  suit  and,  in  addition,  is  less  comfortable. 

Skin  temperature  measurements  on  the  hands  and  feet  suggest  that  the  massaging 
type  of  action  of  the  pulsating  suit  has  no  effect  on  peripheral  circulation. 
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Burgess,  B.F.  1957  ESTABLISHMENT  OF  A  QUALIFIED  PRODUCTS  LIST  FOR  TYPE  Z-3 

(CUTAWAY)  ANTI-BLACKOUT  SUIT,  CONFORMLNG  TO  SPECIFICATION  MIL-S-5085  (Aer)-3 
^,S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR29,  August  30,  1957 


ABSTRACT:  The  following  suppliers  submitted  sample  Z-3  suits  for  testing  in 
accordance  with  MlL-S-5p85  (Aer)-3:  David  Clark  Company,  Berger  Brothers, 

Switlik  Company,  and  Seymour  Wallas  and  Company.  The  suits  submitted  by  these 
suppliers  were  found  to  conform  to  specifications  either  by  test  or  by  certifica¬ 
tion,  and  it  is  recommended  that  these  companies  .by  entered  on  the  Qualified 
Products  List. 
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Burgess;  B.F.  1053  TEST  AND  EVALUATION  OF' AliT I -BLACKOUT  EQUI.'MENT 
(U.S.  N-ival  Air  Devclopr.icnt  Center,  Johnsville,  Pa.)  N^U)C-MA-LR42  Feb.  28,  .1958 

Ai:ST!U\CT:  This  report  describes  the  test  and  evaluation  of  Z-2,anti-G  suits  that 
wi're  i:.ouifi..d  to  afford  corafort  to  pilots  operating  under  high  temperatures.  The 
Z-2  r.od if ica tion  from  COMli/WAIRPAC  was  altered  by  the  removal  of  the  upper  torso 
at  the  level,  of  the  inflation  tube,  the  scat  and  the  crotch  sections.  These 
suits  wore  tested  on  the  centrifuge  and  were  found  to  give  0.4  G  less  protection 
than  the  standard  Z-2,  This  lack  of  G  protection  precludes  their  use.  Suits  were 
modified  at  Jolinsvillc  by  removing  the  upper  torso  at  a  level  2  inches  above  the 
entrance  of  the  pressbre  hose  and  the  cloth  was  sewn  to  give  additional  strength 
and  a  snug  fit  war  essential.  This  modification  showed  no  decrease  in  G  protectior 
when  compared  to  a  standard  Z-2  suit. 
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Burgess,  B.F.  1958  TEST  AND  EVALUATION  OF  U.S.  AIR  FORCE  EXPERIMENTAL  CUTAWAY 
TYPE  ANTI-BLACKOUT  SUITS,  DESIGNATED  MA-1 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR51  30  April  1958 

AiiSTR(\CT:  The  Air  Force  l-lA-l  suit  and  the  standard  Navy  Z-3  suit  were  compared 
through  tests  conducted  on  the  human  centrifuge.  Six  experienced  centrifuge 
subjects  were  exposed  to  acceleration  stress  while  seated  in  a  mocked-up  cockpit 
seat  with  lap  belt  and  shoulder  harness.  Each  series  of  runs  began  at  the  2.5  G 
level  and  subsequent  runs  w^re  increased  by  0 . 25  G. Increment sjjn til  j he  _end  po in t _ 
was  reached.  The  runs  were  40  seconds  in  duration  with  peak  G  maintained  for 
15  seconds  or  until  the  subject  noted  peripheral  light  loss  and  stopped  the  run 


himself  It  was  concluded  that  there  is  no  significant  difference  between  the 
G  protection  provided  by  the  Air  Force  MA-1  suit  and  the  Z-3  suit.  In  general, 
the  subjects'  found  the  Z-3  suit  more  comfortable  while  under  acceleration.  The 
major  complaint  against  the  MA-1  suit  was  that  the  larger  abdominal  bladder 
tended  to  produce  slight  nausea  due  to  pressure  in  the  "pit  of  the  stomach." 
Be'.ause  of  this  factor  and  the  fact  that  both  suits  provided  equal  G  protection 
it  was  concluded  that  the  Z-3  suit  was  the  more  desirable  of  the  two  suits. 
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Eurgcss,  B.F.  1958  IN^.^ESTIGATION  OF  DEFECTIVE  TYPE  Z-2  ANTI-G  SUITS  FURNISHED 
BY  SEYMOUR  W.\LLAS  &  CO.,  ST.  LOUIS,  MISSOURI  UNDER  CONTRACT  N383-40133A 
(u.S«  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR48,  April  29,  1958 

ABSTIV.CT:  Four  type  Z-2  anti-G  suits,  manufactured  by  Seymour  Wallas  &  Co.,  were 
sub'.;',itted  to  in  order  to  determine  the  causative  factors  producing  excessive 

pressure  points  when  worn  by  pilots.  The  suits  were  tested  in  accordance  with 
:;iL-S-5035  (Aer).  Foui  subjects  wore  the  suits  for  a  total  of  36  centrifuge  runs 
and,  although  the  suits  showed  a  normal  inflation  time  and  normal  G  protection, 
pilot  acceptability  would  be  low  due  to  the  discomfort  produced  by  the  excessive 
pressure  points.  The  suits  wore  then  examined  by  the  Naval  Air  Material  Center 
and  it  was  found  that  the  seam  sealant  of  the  bladders  of  the  four  defective 
suits  was  very  stiff  and  brittle.  According  to  the  manufacturer,  the  suits  having 
the  unsatisfactory  bladders  cannot  be  repaired.  It  is  therefore  recommended 
that  the  defective  suits  be  withdrawn  from  the  supply  system. 
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Burgess,  B.F.  1959  TEST  AND  EVALUATION  OF  INTEGRATED  COTTON -FORT IS AN  ANTI- 
BL.\CKO’JT  SU:-:-IER  FLYING  COVERALL 

(u.S.  Naval  .Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR88,  July  9,  1959 


AJ3STR.ACT:  Two  cotton-fortisan  anti-G  suits  were  evaluated  for  anti-G  protection 
on  the  /-JLVL  centrifuge.  An  average  of  1.5  G  protection  was  found  to  be  provided 
by  the  suits  which  is  equivalent  with  the  standard  Navy  Z-2  anti-G  suit.  Subjects 
found  the  suits  comfortable.  It  is  recommended  that  this  suit  not  be  adopted 
as  standard  equipment  and  that  investigations  continue  in  an  attempt  to  find 
-a-txghter  weight  m..icerial  that  has  a  fire-resistant  characteristic. 
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Burke,  J.  E.  1960  PHYSIOLOGICAL  REQUIREMENTS  INTEGRATED  FLIGHT  CAPSULE 

(Chance  Vought  Aircraft,  Inc.,  Dallas,  Texas)  Contract  NOa(s)  59-6150-C, 
Rept.  No.  AER-EOR- 12841,  1  June  1959  -  1  March  1960;  ASTIA  AD-263  491L 

ABSTRACT:  The  improvement  of  the  pilot  environment  in  the  Integrated  Flight 
Capsule  required  definition  of  the  physiological  capabilities  and  limitations  of 
the  man.  This  was  accomplished  for  cabin  pressure;  atmospheric  composition, 
temperature;  ventilation  rate;  environmental  toxicity;  accelerations;  noise; 
vibration;  body  restraint;  oscillation  and  tumbling;  pilot  incapacitation  sensing 
vision;  thermal  radiation  effects  and  body  waste  removal.  The  physiological 
requirements  presented  assumed  that  no  personal  protective  equipment  is  worn. 
(AUTHOR) 
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Burkhardt,  W.  1939  STURZ  AUS  DER  HOHE  (Dives  from  High  Altitude) 
Dcutsch.  z.  Ges.  Gerichtl.  Med.  (Berlin)  30:  334-341 
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Burns,  H.I.,  &  R.E.  Stockman  1958  DESIGN  AND  DEVELOPMENT  OF  A  PRESSURE 
LnD  CYCLE  CONTROL  FOR  DYNAMIC  SEAT  CUSHIONS.  (Wright  Air  Development 
Center,  Air  Research  and  Development  Command,  Wright -Patterson  AFB,  Ohio) 
WADC  TR  58-616,  Dec.  1958.  ASTIA  AD  209  386 

ABSTRACT:  The  advent  of  long  range  aircraft  has  created  a  requirement  for 
maximum  long  term  seating  comfort.  Research  and  development  have  evolved 
in  efficient  Dynamic  Seat  Cushion.  Successful  operation  of  a  Dynamic  Seat 
Cushion  depends  on  close  control  of  air  pressure  and  inflation  cycles. 

Engineering  problems  in  design  and  development  of  this  close  control  involve 
air  pressure  regulation,  manual  control,  inflation  and  deflation  valving, 
and  cycle  timing.  The  application  of  this  control  to  aircraft  use  imposed 
additional  requirements  of  light  weignt,  small  size,  and  reliability  over 
wide  ranges  of  environment  and  long  term  continuous  use. 
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Burns,  N.M.,  &  E.C.  Gifford  1959  PRESSURE  SUIT  MOBILITY:  A  PRELIMI¬ 

NARY  STUDY.  (Naval  Air  Material  Center,  Air  Crew  Equipment  Lab., 
Philadelphia,  Pa.)  NAMC-ACEL-412 ,  15  Oct.  1959.  AST LA  AD  227  656 


ABSTRACT:  Four  subjects  were  used  in  this  study,  with  each  subject  wearing 
each  of  the  basic  suit  configurations  on  at  least  one  occasion.  The  time 
taken  to  activate  the  appropriate  switch,  once  the  signal  was  given,  and  the 
time  taken  to  complete  a  sequence  of  movements  was  recorded.  The  data  was 
.plotted  graphically  in  order  to  demonstrate  the  restricting  effects  of  the 
various  suits  and  the  effects  of  inflating  the  suit  to  5  psl.  This  data  is 
shown.  The  results  indicate  two  primary  findings.  First,  the  three  suits 
tested  appear  to  be  roughly  equivalent  with  regard  to  their , respect Ive  mo¬ 
bility.  Secondly,  in  the  event  of  a  loss  of  cabin  pressure,  inflation  of  the 
suit' to  5  psl  can  be  expected  to  lengthen  RT.  The  differences  in  RT  among 
the  three  suits  at  0  and  5  psl  were  statistically  significant  in  every  case. 
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Burns,  N.  M.  and  R.  B.  ::iegler  I960  ENVIRONMENTAL  REQUIREMENTS  OF 

SEALED  CABINS  FOR  SPACE  AND  ORBITAL  FLIGHTS.  A  BIBLIOGRAPHY  OF  PSYCHO- 

PHYSIOLOGICAL  STUDIES  RELEVA.N’T  TO  SPACE  AND  ORBITAL  FLIGHT 

(Naval  Air  Material  Center,  Air  Crew  Equipment  Lab.,  Philadelphia,  Pa.) 

NAMC-ACEL-A41,  26  Oct.  1960 

ASTIA  AD  246  414. 


ABSTR.nCT:  A  bibliography  is  presented  of  psychological,  physiological  and 
environmental'  reports  pertinent  to  man's  role  in  space  and  orbital  flight. 
Five  hundred  and  eight-two  entries  are  provided  on  3  x  5  inch  file  card  forms 
with  the  content  of  the  report  indicated  by  the  category  into  which  it  is 
placed.,  The  literature  review  for  this  bibliography  was  completed  in  April 
1960. 
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Burns,  Neal  M.  &  R.L.  Burdick  1961  COCKPIT  DESIGN  STUDIES;  STA.\DARD  COCKPIT 
MOCKUP  (PRESSURE  SUIT  MOBILITY.  II.  THE  PROJECT  MERCURY  SUIT) 

(Air  Crew  Equipment  Laboratory,  Naval  Air  .'laterial  Center,  Philadelphia,  Pa.) 
NVOiC-ACEL-443  Feb.  21,  1961  ASTIA  AD  254  517 


ABSTRACT:  The  present  report  is  a  continuation  of  the  laboratory’s  efforts  on 
the  human  factors  problems  involved  in  pressure  suit  design.  The  purpose  here 
was  to  investigate  the  effects  of  suit  pressurization  on  motor  performance  and 
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a  modified  reaction  time  experimental  paradigm  was  used.  The  task  console 
consisted  of  a  modified  Mercury  control  panel,  with  the  subjects  required  to 
perform  specific  responses  when  the  appropriate  signal  was  displayed.  Six  of 
the  Project  Mercury  astronauts  served  as  subjects,  and  were  first  tested  with 
the  suit  at  0  psi  or,  more  accurately,  ventilation  air  pressure.  After  a  series 
of  measurements  of  performance  were  obtained,  the  suit  was  inflated  to  a  pressure 
of  5  psi.  The  same  series  of  measurements  were  taken  under  both  conditions. 
Inflation  of  the  suit  to  5  psi  significantly  increased  the  time  required  to 
activate  the  controls  on  the  Mercury  panel .  In  addition,  the  number  of  inadvertent 
actuations  (i.e.,  errors)  also  increased  under  the  5  psi  condition. 


Bushncll,  D.  1958  MAJOR  ACHIEVEMI'.NTS  IN  BIODYNAMICS;  ESCAPE  PHYSIOLOGY 

1955  -  1958.  (Historical  Div.,  Office  of  Information  Services,  Holloman 
AFB,  New  Mexico)  June  1958  ASTIA  AD  201  282 

ABSTRiVCT :  In  the  study  here  presented,  th.e  author  has  carefully  documented 

that  portion  of  the  work  done  in  the  Biodynamics  and  Space  Biology  Branches  of 
tlK'.  Air  Force  Missile  Development  Center’s  Aeromedical  Field  Laboratory  towards 
L’no  exploration  of  the  punishing  effects  of  wind  blast,  and  the  tremendous 
forces  of  abrupt  deceleration  encountered  during  emc-gency  escape  from  high- 
m.ach  aircraft.  The  autlior  has  also  mentioned  the  application  of  this  experimenta 
tion  to  the  effects  of  the  magnitude  and  relatively  long  duration  of  g-loading 
experienced  during  sustained  acceleration  of  multistage  space  vehicles. 

This  monograph  is  the  fourth  of  a  projected  series  of  six  related  to  the 
contributions  of  Holloman's  Aeromedical  Field  Laboratory. 
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Caldara,  J.  D.  ■  1956  FLIGHT  SAFETY  TESTIMONY  GIVEN  BEFORE  THE  SUB¬ 
COMMITTEE  OF  THE  COMMITTEE  ON  APPROPRIATIONS.  (House  of  Rep., 
Eighty-fourth  Congress,  Washington,  D.C.)  Special  Report  No.  31-56, 
March  20,  1956. 
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Campbell,  A.  J.,  &  J.  T.  Greens  lade  1960  CREW  EJECTION  INVESTIGATION  DURING 
LANDING  APPROACHES  FOR  T33  AIRCRAFT.  (Royal  Canadian  Air  Force,  Air  Materiel 
Command,  Central  Experimental  &  Proving  Establishment)  CEPE  Rept.  No  1527* 
ASTIA  AD-248  347;  Oct.  1960  ’ 


Sj^RY:  An  investigation  was  made  of  the  T33  ejection  escape  system  during 
shallow  dives  (as  encountered  during  approach-to- landing)  and  shallow  climbs.  A 
program  of  airborne  tests  indicated  that  tail  clearance  is  not  significantly 
affected  by  small  changes  in  flight  path  angle  at  a  given  aircraft  speed. 

The  flight  path  angle  was  found  to  have  a  major  effect  on  the  height  lo.st  before 
the  points  at  which  full  chute  deployment  and  the  start  of  stable  descent  are 
reached.  These  trajectory  points  give  a  measure  of  the  safe  minimum  altitudes 
from  which  ejections  should  be  attempted. 

The  problem  has  been  evaluated  theoretically  as  well  as  practically.  Although  in 
certain  analytic  "areas"  there  are  quite  wide  numerical  variations  between 
t  eory  and  the  practical  results,  the  trends  and  general  behaviour  patterns 
found  in  both  approaches  agree  favourably. 

No  practical  tests  were  conducted  on  the  Sabre  system.  It  was  felt  however,  after 
a  theoretical  comparison,  that  the  Sabre  and  T33  ejection  systems  would  behave 
almost  Identically  during  shallow  dives  and  climbs.  For  either  aircraft,  the 
altitudes  for  a  possibility  of  a  successful  ejection  are: 


'e  of  cii 

GCA  (SCjO  it/nin  ■ 
descent  rate) 


j^anyard _ ^ _ No  Lanyard 

60  ft  350  ft 


"Off  the  break" 

(4,000  ft/min) 


160  ft 


550  ft 
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Campbell,  P.  A.  1958-59,  ESCAPE  AND  SURVIVAL  DURING  SPACE  OPERATIONS 

AUQR  10(4)  Winter  1958-59. 
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Cannon,  C.W.  and  E.F.  Cox  1947  A  PRACTICAL  APPROACH  TO  OPERATOR'S  COIFORT 
.  (A  technical  paper  presented  at  the  SAE  Nat.  Tractor  Meeting,  1947) 

Farm  Implement  News  80,  9  Oct.  1%7. 
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Car,  H.  A.  1954  PROCUREMENT  SPECIFICATION  DC-7C  DAY-PLANE  PASSENGER  SEAT. 

(Douglas  Aircraft,  Santa  Monica,  Calif.)  Drawing  No.  A-7535260,  26  Nov.  1954 
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Carayon,  A.,  &  V.  Andre  1956  NOTE  SUR  LES  ACCIDENTS  CRANIOCERVICAUX 
DU  PARACHUTAGE.  (NOTE  ON  CRANIO-CERVICAL  INJURIES  CAUSED  BY  PARACHUTING) 
Societc  de  medecine  militaire  francaise.  Bulletin  mensuel  (Paris) 

50(4): 124-126 
April  1956 

ABSTRACT:  Cases  are  recorded  of  cranio-cervical  injuries  (fractures, 
dislocations,  closed  injuries,  contusions)  occurring  during  parachute 
jumps.  Lesions  are  attributed  to  either  a  faulty  jump  due  to  bad 
terrain,  violent  winds,  or  bad  body  position,  and  to  the  shock  produced 
by  the  opening  parachute 
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Carriston,  L.E. 

PROPELLERS . 

2  Jan.  1941 . 


1941  EMERGENCY  EXIT  FROM  AIRPLANES  WITH  PUS'’ER 
(War  Department,  Air  Corps,  Materiel  Division) 

ASTIA  ATI  186670. 


ABSTRACT:  The  purpose  of  this  report  is  to  present  the  results  of  a  study 
to  determir.c  the  practicability  of  methods  for  emergency  exit  from  airplanes 
with  pusher  propellers.  ^  .a  from  this  study  is  to  be  used  to  influence 
design  and  operation  of  p’..  her  propelled  airplanes. 

It  has  been  found  practi  o  release  the  propeller  before  attempting  egress 

from  the  airplane  when  'u*.  ts  necessary  or  desired.  A  pilot  can  be  ejected 

from  an  airplane  with  pu  r  propeller  by  providing  suitable  means.  Emergency 
exit  can  be  incorporated  h  a  minimum  compromise  in  the  basic  design  of  an 
airplane . 
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Carter,  R.  L.  &  G.A.  Holcomb  1959  HUMAN  TOLERANCE  TO  FORCES  IMPOSED 
UPON  AN  AIRMAN  DURING  SIMULTANEOUS  SEAT  BOTTOMING,  KNEE  ELEVATING 
AND  LEG  POSITIONING  AND  RESTRAINING  IN  THE  A3J-1  ESCAPE  SYSTEM. 

(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 

ABSTRACT:  The  seat  bucket  on  the  A3J-1  escape  system  adjusts  to  accommodate 
various  height  airmen  while  the .rest  of  the  seat  and  the  seat  catapault 
remain  stationary.  The  seat  bucket  must  be  bottomed  prior  to  firing  the 
seat  catapult  In  order  to  have  proper  center  of  gravity- rocket  thrust  rela¬ 
tions  when  the  seat  leaves  the  rails.  At  the  same  time,  the  seat  is  being 
bottomed,  the  knees  are  being  elevated  and  the  legs  positioned  and  restrained. 
This  prevents  flailing  of  the  lower  extremities.  Insures  symmetry  of  the 
ejected  mass,  and  reduces  the  deceleratlve  forces  Imposed  by  the  dynamic 
wind  pressure.  All  these  operations  are  accomplished  on  0.2  seconds  by 
ballistically  powered  units.  This  paper  presents  data  that  show  that  all 
forces  Imposed  upon  the  airman  during  these  operations  are  within  human 
tolerance  limits.  Production  units  were  tested  using  anthropomorphic 
dummies  and  a  human  subject.  No  deleterious  effect  whatsoever  was  experi¬ 
enced,  not  even  mild,  transient  pain.  The  knee  raising  bar  Impacted  the 
legs  with  a  maximum  velocity  of  7.6  feet  per  second.  The  leg  restraining 
hooks  impacted  the  legs  with  a  maximum  force  of  110  pounds.  Raising  the 
knees  did  not  produce  spinal  flexture.  Movies  of  the  hum^n  test  are  presented. 
(J.  Aviation  Med.  30(3):  179,  March  1959. 
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Cartwright,  E.  0.,,et  al.  1957  SHOCK  ABSORBING  SAFETY  SEAT. 

(Chance  Vought,  Dallas,  Texas)  U.  S.  Patent  2,  981,  317,  Nov.  1957 
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Casey,  D.F.  1945  FINAL  REPORT  ON  SUITABILITY  TEST  OF  THE  HAMMOCK  TYPE  SEAT 
FOR  FIGHTER  AIRCRAFT  (Air  Proving  Ground,  Eglin  AFB ,  Fla.)  26  July  1945. 
ASTIA  ATI  84893 

ABSTR.\CT:  The  purpose  of  the  tests  was  to  determine  the  suitability  of  the 
hammock-type  seat  for  use  in  fighter  aircraft.  The  tests  were  also  conducted 
to  help  evaluate  the  various  types  of  canvas  hammocks  and  frames  submitted. 

It  was  determined  that  when  properly  adjusted,  the  hammock-type  seat  greatly 
reduces  pilot  fatigue  and  discomfort  during  long  missions  in  P-510  type  air¬ 
craft.  The  hammock  sc-t  as  tested  is  unsuitable  for  operational  use  for  the 
following  reasons:  (1)  Adjustments  provided  for  the  fitting  of  various-sized 
pilots  are  completely  inadequate.  (2)  The  seat  frame  cannot  be  used  in  P-47 
type  airplanes.  (3)  Design  and  adjustment  of  the  back  support  strap  are  unsatis¬ 
factory.  Furthermore,  the  parachute  sling  is  too  long  to  permit  proper  position¬ 
ing  of  the  parachute  and  dinghy  throughout  the  range  of  required  hammock  adjust¬ 
ment.  Thorough  indoctrination  of  all  personnel  who  are  to  use  the  seat  is 
essential. 
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Castor,  J.G.B.  1946  ACCELERATION  (G-FORCE)  RESEARCH  EQUIPMENT,  STUDIES, 
RESULT  AND  TRAINING.  (Hq . ,  AMC,  Wright -Patterson  AFB,  Ohio)  Air  Tech. 
Intelligence  Review  Rept.  F-IR-127-RE,  Dec.  1946.  ASTIA  ATI  12710. 


ABSTRACT:  In  order  to  observe  the  changes  of  the  intermediary  carbohydrate 

metabolism  produced  by  centrifugal  effects  in  the  direction  of  feet  toward  head 
or  head  toward  feet,  rabbits  were  subjected  to  centrifugal  forces  of  10  g  for  ■ 

10  seconds,  in  various  directions,  and  the  changes  in  blood  sugar  and  lactic 
acid  were  determined.  Furthermore,  the  influence  on  the  above  changes  by  anes¬ 
thetics  (urethane  and  luminal),  as  well  as  by  vegetative  nerve  stimulants 
(pilocarpine,  atropine,  adrenlin,  and  ergotamine)  and  by  vagotomy,  was  analyzed. 

From  the  experimental  results  it  may  be  concluded  that  hyperglycemia  and  hyper- 
lactacldemia  which  are  gradually  produced  by  centrifugal  effects  in  the  directional 
of  feet  toward  head  or  head  toward  feet,  and  persist  for  1-1-1/2  hours  after 
stopping  the  centrifugal  action,  are  probably  due  to  the  fact  that  the  vegetative 
nerve  center  or  the  control  center  of  the  carbohydrate  metabolism  in  the  nidbrain 
are  irritated  by  the  centrifugal  forces.  This  stimulus,  in  turn,  is  transmitted 
to  the  liver  via  the  sympathicus,  where  it  results  in  the  splitting  of  glycogen. 

It  was  furthermore  pointed  out  that  hyperlactac,idemia  which  occurs  immediately 

after  stopping  the  centrifugal  action  in  direction  of  head  toward  feet,  and 
which  is  intensive  but  transitory,  must  be  of  peripheral  and  not  of  central 
origin, 
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Celent,  C.  1960  HUMAN  FACTORS: 
Electronic  Ind..  19(2) : 85- 100 . 


NEWEST  ENGINEERING  DISCIPLINE 
Feb.  1960. 


ABSTRACT:  Rapid  technologic  advances  have  generated  problems  concerning  man- 
machine  compatibitlity  that  call  for  an  exhaustive  knowledge  of  humna  behavior. 
These  problems  are  especially  critical  in  preparing  lor  space  travel,  in  that 
the  man  and  the  machine  must  be  assigned  the  functior  each  performs  best.  The 
space  traveler  must  be  protected  against  high  or  comp  lex  acceleration  forces 
and  weightlessness,  and  the  effects  of  extremes  of  pressure,  temperature, 
humidity,  radiation,  noise  and  vibration.  Descriptions  are  given  of  various 
programs  from  industry,  government,  non-profit  organizations,  and  private 
consulting  firms  which  arc  attempting  to  solve  these  problems.  Included  are 
studies  on  the  effect  of  motion  and  vibration  on  the  ability  of  the  pilot  to 
control  his  craft;  the  development  of  telemetric  devices  for  monitoring  physio¬ 
logic  responses  during  space  travel,  and  for  lunar  suit  communications  systems; 
the  development  of  a  satellite  simulator  to  facilitate  the  design  of  living  and 
working  conditions  in  future  extentfed- trip  space  vehicles;  and  the  development 
of  analog  computers  to  simulate  control  situations  ini 
re-entry.  ' 


manned  space  vehicle 
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Chaffee,  J.  W.  1960  ANTHROPOMETRIC  CONSIDERATIONS  FOR  ESCAPE  CAPSULE 
DESIGN 

(Convair,  Fort  Worth,  Tex.)  (Internal  Furnishings  rept.  no.  302) 

(Cont.  AF  33(600)36200)  18  Jan.  1960  ASTU  AD  240  484 

ABSTRACT:  The  problem  of  determining  the  amount  and  configuration  of  the 
packaging  space  required  within  an  escape  capsule  for  the  human  operator 
of  a  high  performance  aircraft  is  discussed.  A  method,  based  upon  photo- 
grammetric  techniques,  of  locating  human  body  components  and  sensors  in 
three-dimensional  space  is  introduced.  Means,  standard  deviatibns  and  5th 
and  9Sth  percentile  statistics  are  presented  for  each  of  the  Cartesians 
coordinates  of  a  large  number  of  body  dimensions  collected  on  twenty-four 
subjects  while  in  body  attitudes  representative  of  the  emergency  abandonment 
sequence.  Three-dimensional  graphical  summaries  of  design  ranges  are 
included  along  with  suggestions  and  limitations  regarding  application  of 
findings  to  specific  problems.  (Author) 
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Chaffee,  J.  W.  1961  ANTHkOPOMETRIC  CONSIDERATIONS  FOR  ESCAPE  CAPSULE 
DESIGN 

Hum.  Factors  j(l): 36-52,  March  1961. 


ABSTRACT:  An  experimental  investigation  was  made  of  the  location  and 
spatial  requirements  of  salient  anatomical  features  of  the  human  operator 
of  high  performance  aircraft  when  simulating  the  use  of  an  escape  capsule. 
Twenty-four  Ss  representative  of  the  Air  Force  flying  population  were  measured. 
A  system  of  anthropometric  assessment  was  used  which  employs  a  nonstereo¬ 
graphic,  photogramme  trie  treatment  requiring  two  to  three  ordinary  eight- 
by-ten-in.  view  cameras  together  with  adequate  stroboscopic  illumination. 

Data  on  the  r,  y,  and  z  coordinates  of  16  anatomical  features  of  the  operators 
when  positioned  in  six  body  attitudes  representative  of  the  escape  system's 
use  were  presented  graphically.  (Tufts) 
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Cli.ir.j.  rt  ,  S.  1953  DESCENT  IN  PARACHUTE  WITHOUT  RELEASING  THE 

LJHCTIO:.  SEAT ,  (Descente  on  parachute  sans  largagc  du  siege)-- 
NK^d-  -  ine  ao  ron  jut  i  gue  (Paris),  8  (4);  359-362  .  1953  In  French. 

Sunmiry;  A  double  accident  due  to  low  bailout  is  discussed.  Before 
tile  iirst  pilot  had  a  chance  to  release  the  canopy  remover,  the  seat 
wa.i  catapulted;  the  parachute  opened  rather  slowly,  and  the  wind  blew 
tile  pilot  ag.ninst  a  wall.  In  the  second  plane,  the  pilot  failed  to 
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release  the  ejection  seat  and  was  hanging  with  his  head  down.  When  the 
ejection  seat  launching  mechanism  fired,  the  pilot  clung  to  a  tree. 

He  suffered  from  shock  and  was  taken  to  the  hospital  where  the  follo¬ 
wing  conditions  were  diagnosed:  compound  fracture  of  the  lower  por¬ 
tion  of  the  right  forearm;  detachment  of  the  styloid  process  from 
its  base;  subcutaneous  lesions  of  the  left  foot  and  left  leg  exten¬ 
ding  to  the  exterior  tibial  tuberosity  with  emphysema  around  the 
wound;  small  fracture  of  the  left  heel  bone,  fracture  of  the  right 
radius;  and  hematoma  of  the  left  carotid  region.  It  was  concluded 
that  the  accident  was  caused  by  technical  failure.  Instead  of 
pulling  the  handle  of  the  ejection  seat,  the  pilot  grabbed  the  arm 
brace  of  the  seat.  When  he  tried  to  open  the  parachute,  he  realized 
that  the  seat  was  not  released  and  got  entangled  with  the  Parachute. -- 
There  are  only  a  few  instances  known  when  a  pilot  was  able  to  para¬ 
chute  to  safety  without  the  ejection  seat  being  released.  When  open¬ 
ing  the  canopy,  eye  glasses,  helmet  and  the  mask  frequently  get  lost. 
As  a  preventive  measure,  pilots  prefer  to  fasten  the  oxygen  supply 
tube  to  the  parachute  belt,  so  that  it  should  be  accessible  when 
needed. 
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Chance  Vought  Aircraft  1960  AERODYNAMIC  ANALYSIS  OF  F8U-1  INTERGRATED  FLIGHT 
CAPSm.E. 

(Chance  Vought  Aircraft,  Dallas,  Texas)  Rept.  No.  EOR-12823;  25  March 
1960.  ASTIA  AD  263  512. 

ABSTRACT;  Under  the  Bureau  of  Naval  Weapons  Contract  NOas  59-6i5u-c,  Chance 
Vought  Aircraft  has  conducted  a  preliminary  design  of  an  integrated  flight 
capsule  based  on  the  fuselage  nose  section  of  the  F8U-1  airplane.  The  necessary 
stabilizing  fins  were  selected  and  designed.  Low  speed  and  high  speed  wing 
tunnel  tests  were  conducted.  Interference  between  the  capsule  and  afterbody 
was  evaluated.  Capsule  performance  was  demonstrated  by  a  computer  program  and 
by  ejections  of  dynamically  similar  models  in  a  low  speed  wind  tunnel.  Accel¬ 
eration  of  the  flight  capsule  was  detected  by  the  computer  method  and  by  human 
tolerance.  Results  are  presented  in  this  interim  report. 


Chew,  F.  E.,  L.  Oling  &  H.  A.  Clutz  1962  INVESTIGATION  OF  STABILIZATION  AND 
CONTROL  SYSTE>'iS  FOR  APPLICATION  TO  AERO  SPACE  VEHICLE  ESCAPE  CAPSULES. 

(Flight  Dynamics  Laboratory,  Aeronautical  Systems  Division,  Air  Force  Systems 
Command,  Wright-Patterson  AFB,  Ohio)  ASD-TDR-62-2A3;  June  1962 
ASTIA  AD  284  618 

ABSTRACT:  Previous  studies  have  established  that  methods  for  stabilization  and 
control  of  escape  capsules  for  low  orbital  manned  vehicles  are  necessary.  In 
this  study  the  stabilization  and  control  system  requirements,  methods,  and  problem 
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areas  were  established,  and  system  designs  for  lifting  and  ballistic  capsules 
were  described.  Study  objectives  were  to  establish  the  optimum  design  of  a  fully 
automatic  system  with  manual  backup  which  provides  adequate  escape  capability 
with  the  minimum  of  complexity.  Aerodynamic  studies  showed  that  attitude  control 
outside  the  atmosphere,  damping  augmentation  for  all  flight  conditions,  aero¬ 
dynamic  roll  trim,  and  two  position  stabilizing  surfaces  are  required  for  both 
capsule  designs.  The  control  systems  selected  for  the  two  capsules  were  similar 
and  contained  a  gyroscipic  attitude  reference  corrected  by  infra-red  horizon 
scanners,  gyrocompass ing  and  temperature  sensors;  hydrogen  peroxide  reaction  Jets 
to  supply  damping  and  attitude  control  moments;  stabilizing  flaps;  and  aerodynamic 
roll  trim  by  center  of  gravity  control'.  Some  manual  mode  switching  during  the 
normal  mission  is  used,  thus  reducing  system  complexity  and  allowing  proper 
system  functioning  despite  deviations  from  the  planned  mission  profile;  however, 
both  systems  are  fully  automatic  upon  separation  from  the  parent  vehicle. 
Significant  problems  were  discovered  in  controlling  the  magnitude  of  socillatory 
accelerations  during  escape  at  high  dynamic  pressure  and  in  measurement  of  capsule 
yaw  angle.  (ASTIA) 


Chubb,,  R.  M.  ,  W.  H.  Davidson,  &  W.  D.  Gable  1963  THE  PATHOLOGY  OF  EJECTION 
FAILURa .  (Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association, 
Statler-Hilton  Hotel,  Los  Angeles ,' Cal if . ,  April  29  -  May  2,  1963) 

ABSTR(\CT:  .A  review  of  all  fatalities  accessioned  since  1957  at  the  Armed  Forces 
Institute  of  Pathology  as  a  result  of  ejectiop  failures  has  been  completed. 

The  circumstances  surrounding  death  and  the  autopsy  findings,  both  anatomical 
and  tcxico] ogical ,  have  been  studied  in  an  effort  to  determine  Che  causes  of 
fatal  injui ies.  The  results  of  this  study  are  presented  in  order  to  point  out 
the  patterris  of  injury  seen  in  the  different  ejection  situations.  Representative 
cases  are  briefly  presented  in  order  to  show  the  mechanism  of  injury  and  thus  form 
a  basis  for  recommendations  for  prevention  of  these  injuries. 
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Churchill,  H.E.,  P.G.  Hykes  &  M.2.  Delp  1946  RIDE  COMFORT,  SAFETY,  SUSPENSION 
REQUISITES  SAEJl  54:74-5 


-  2,541  - 


Clatnann,  H.G.  1^60  MEDIZIN  UND  RAUMFAHRT:  DER  MENSCH  IN  DER  KAPSEL 
(Medicine  and  Space  Flight;  Man  in  Capsule) 

Flugkorper  (Wiesbaden)  2(1):  16-18.  Jan.  1960  (In  German) 

ABSTRACT:  In  a  lecture  delivered  at  Dusseldorf,  Germany,  the  author  reviewed  ' 

current  and  projected  areas  of  investigation  in  the  medical  problems  of  space 
flight.  The  subject  discussed  included  acceleration  tolerance,  weightlessness, 
the  use  of  pressure  suits,  hazards  of  Van  Allen  belt  radiations,  the  food 
requirements  and  techniques  for  space  flight  feeding,  methods  of  re-cycling 
water  and  of  CO2  “O2  exchange,  isolations,  and  tolerance  to  high  dry-heat 
temperatures . 
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Clark  Co.,  David  Inc.  1960  DEVELOPMENT  OF  AN  EMERCEN’CY  PRESSURE  SUIT 
COVERALL,  HIGH  ALTITUDE,  VENTILATION-EXPOSURE  TYPE  CSU-5/P. 

(Wright  Air  Development  Division  Air  Research  and  Development  Command, 
Wright-Patterson  AFB ,  Ohio)  WADD  TR-60-809,  Nov.  1960.  ASTIA  AD  254  906. 

ABSTRACT;  This  report  describes  the  various  features  evaluated  during  the  develop¬ 
ment  of  Coveralls,  Flying,  High  Altitude,  Ventilation-Exposure,  Type  CSU-5/P. 

Each  progressively  improved  prototype  garment  is  described  and  the  results  are 
reported.  Practical  solutions  were  achieved  in  some  areas,  but  additional  work 
is  required  in  others. 
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Clark,  C.C.'  1961  SOME  BODY  DISPLACEMENTS  AND  MEDICAL  EFFECTS  OF 

LATERAL  ACCELERATIONS  DURING  NAVY  CENTRIFUGE  SIMULATION  OF  EJECTION 
^ab. ,  Naval  Air  Development  Center,  Johnsville,  Pa.)  Final  Report. 

NADC  HA  6044,  11  April  1961.  ASTIA  AD  257  371. 

ABSTRACT:  For  steadily  applied  la tera 1 . loads  in  the  Martin  Baker  Mark  J5 
Ejection  Seat  and  restraint  System  in  usein  the  YAO- 1  aircraft,  lateral 
displacement  of  the  pilot  is  such  as  to  make  questionable  safe  ejection 
at  2  G  past  the  canopy  beam  located  12.5  in  from  the  seat  center,  even  with 
the  restraint  harness  tighter  than  would  be  the  case  in  general  flying. 

With  additional  equipment  on  the  pilot  inside  of  the  restraint  harness, 
lateral  displacements  will  probably  be  increas^’d.  For  steadily  a.'plied 
lateral  loads  above  2G ,  this  study  indicates  th.it  lateral  displacements 
of  t'ne  pilot  would  preclude  safe  ejection.  The  theoretical  discussion  in 
the  previous  section  indicates  that  either  body  mot ion^  damp ing  effects, 
reducing  displacements,  or  resonance  overshoot  effects,  increasing  displace- 
-men  ti  migh  t  occur-^  f or-  the  -shorter  durat  ion  acce  Icra t ion  pu  ’.ses  of  axr-craf t  _  l 
in-flight  accidents.  Unit  such  time  as  the  resonance  frequencies  and  dump- 
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of  this  man-scau- restraint  system  canbe  determined,  the  shoulder 
displacement  values  of  this  study  are  reasonable  predictions  of  displace¬ 
ments  to  be  expected  in  aircraft  experiencing  similar  acceleration 
components.  (Author) 
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Clark,  Carl  ^  Carl  Blcchschmidt  1963  HUMAN  VIBRATION  AND  IMPACT  ISOLATION  WITH 
A  PROTOTYPE  FULL  LENGTH  AIR  BAG  RESTRAINT  SYSTEM 
Paper:'  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler-Hilton 
Hotel,  Los  Angeles,  Calif,  April  28-May  2,  1963 

ABSTR/\CT:  A  preliminary  air  bag  restraint  system  has  been  developed,  with  the 
subject  supported  in  front  and  back  by  full  length  air  bags  inflated  within  a 
box  container  of  22  x  34  x  84  inches  at  pressures  up  to  10  inches  of  water. 

An  opening  through  the  top  bag  and  box  allows  respiratioi..  By  November  1  ,  1962, 

95  vibration  tests  and  68  impact  tests  with  three  subjects  had  been  carried  out. 
With  a  box  vibration  of  iGy*^  wave)  at  11  cps  and  a  lower  bag  pressure 

of  3.5  inches  of  water,  the  subject  experienced  lGj{  +  0.4G^  (sine  wave)  at  11  cps, 
for  five  minutes  with  only  slight  discomfort.  To  prevent  waist  flexure  during 
impact,  the  subject  lay  on  a  back  goard.  With  a  box  impact  into  sand  from  four 
feet  up,  hitting  at  16  feet  per  second  with  a  peak  deceleration  recorded  of 
310  Gx,  and  with  the  lower  air  bag  at  10  inches  of  water  pressure  and  the  upper 
at  7  inches  of  water  pressure,  the  accelerometer  on  the  hip  of  the  subject 
peaked  at  17. 2G^.  A  valve  system  for  dumping  the  bag  pressure  at  maximum 
displacement,  to  prevent  rebound,  is  under  developnx'.it .  Technical  developments 
of  a  means  of  control  to  prevent  "bottoming"  ar.G  to  vary  resonance  frequencies 
warrant  further  exploration  of  acceleration  isolation  restraint  systems. 
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Cl..r  .  ,  N,!’,  6  Ch.irles  R.  Feeley  1962  AEROMEDICAL  ASPECTS  OF  THE  B-58  CAPSL'LE 
EJECTION  SEAT 

Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte- 

Hidcion  Hall,  Atlantic  City,  N.J.,  April  9-12,  1962 

Ar-STR,\CT:  Tl'.e  evolution  of  aircraft  escape  devices  from  the  open  ejection  scat 
into  the  encapsulated  scat  syst^'m  brought  many  critical  and  crucial  human  factor 
proble:".s.  Parar.ount  of  these  problems  was  in  the.  area  of  biodynamirs,  in  which 
the  establ  isinr.e:'. t  of  the  additional  human  tolerarice  data  was  required  for  making 
man  compatible  with  this  new  concept  of  escape.  This  paper  presents  the  aero-' 
medical  support  provided  to  the  B-58  escape  capsule  p'rogram  under  the  leadership 
of  the  Aerospace  Medical  Laboratory,  Wright-Patterson  >FB.  Details  of  the  tests 
conducted  and  the  highlights  of  the  related  biodynamic  rlictors  will  be  discussed. 

The  critical  portions  of  the  animal  and  human  testing  conoGcted  by  the  contractor 
end  the  Air  Force  to  validate  the  design  principles  and  establish  command  confidence 
ir  this  new  escape  concept  will  be  discussed. 
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Clark,  N.P.  1963  BIODYNAMIC  RESPONSE  TO  SUPERSONIC  EJECTION 

Paper:  34ch  Annual  Meeting  of  the  Aerospace  Medical  Association,  S tatler-Hil ton 
Hotel,  Los  Angeles,  Calif.,  April  29-May  2,  1963 

ABSTRACT:  Six  supersonic  test  ejections  of  the  B-58  escape  capsule  were  made  from 
a  specially  modified  Hustler.  Five  black  bears  and  one  chimpanzee  were  used  as 
subjects.  Ejection  altitude  was  between  35,000  feet  and  47,000  feet  and  speed 
varidd  between  Mach  1.3  and  2.0.  In  the  second  test  ejection,  made  from  45,000 
feet  at  Mach  1.6,  excessive  positive  pitching  of  the  capsule  induced  unstable 
flight  producing  cyclic  high  amplitude  lateral  acceleration,  associated  with 
oscillation  in  yaw.  The  bear  subject  sustained  bilateral  complete  fractures  of 
the  acetabular  branch  of  the  ischium.  In  the  following  ejections,  a  change  in 
orientation  of  the  rocket  thrust  vector  to  prevent  excessive  pitching  was  tested 
and  shown  to  be  successful.  In  addition  to  the  supersonic  ejections,  three 
subsonic  ejections  using  bear  subjects,  one  from  40,000  feet  at  Mach  0.8,  one  from 
5,100  feet  at  Mach  0.9  and  one  rolling  runway  ejection  at  100  knots  were  done  to 
validate  satisfactory  performance  of  the  capsule  over  the'  flight  envelope  of  the 
aircraft  after  the  change  in  rocket  thrust  vector.  The' results  of  these  ejections 
will  be  discussed  using  engineering  test  motion  pictures  to  illustrate  capsule 
performance  and  to  relate  capsule  motions  and  acceleration  to  the  response  of 
the  subjects. 
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Cochran, R.  and  L.  E.  Morehouse  1948  THE  ABILITY  OF  MAN  TO  REACH  UPWARD 
DURING  POSITIVE  G 

(Office  of  Naval  Research,  Washington^  D.  C.) 

June  1948  Contract  N6ori77 

SUMMARY;  The  hands  can  be  raised  above  the  head  under  conditions  of  8 
positive  G  and  a  simulated  Martin-Baker  ejection  seat  release  with  a  resistance 
of  30  pounds  can  be  operated  with  ease. 

A  loss  of  visual  fields  in  one  subject  was  not  accompanied  by  either  losses 
in  kinesthetic  or  touch  sensations,  or  the  ability  to  control  learned 
movements  with  accuracy. 

A  reach  above  the  head  during  positive  G  can  be  accomplished  easier  and  more 
accurately  if  the  elbows  are  first  flexed  and  then  the  hands  are  drawn  up¬ 
ward  past  the  ears,  than  if  the  reach  is  performed  with  the  arms  raised  upward 
in  extension. 
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Cochran,  L.  bT"'  1953  STUDIES  ON  THE  EASE  WITH  WHICH  PILOTS  CAN  GRASP 
AND  PULL  THE  EJECTION  SEAT  FACE  CURTAIN  HANDLES 
J.  of  Aviation  Medicine  24(i): 23-28  February  1953 

ABSTRACT:  1.  ,  Thirty  naval  fighter  pilots,  of  various  anthropometrical 

measurements,  from  NAAS,  Cabaniss  Field,  Texas,  VR-31,  and  VF-71,  Com- 
Air-Lant,  were  tested  on  the  Pensacola  Human  Centrifuge  in  their  ability 
to  actuate  the  Martin-Baker  type  ejection  seat  mechanism.  For  these  tests 
the  subjects,  protected  by  anti-blackout  suits,  were  subjected'  to  levels  of 
positive  radial  acceleration  about  2.0  g  above  their  relaxed  blackout 
tolerance  level. 

2.  The  results  suggest  that,  unless  extremely  fatigued,  most  suit-protected 
pilots  should  be  able  to  perform  the  arm  movements  necessary  to  actuate  the 
Martin-Baker  type  ejection  seat  at  2.0  g  above  their  control  blackout 

level  if  the  g  were  a  constant  one.  There  were  no  means  available  by  which  ■ 
their  ability  could  be  tested  under  conditions  of  fluctuating  g-levels, 

3.  A  marked  degree  of  success  would  appear  to  depend  on  the  pilot's  pre¬ 
knowledge  of  the  effects  of  such  forces  on  him  and  his  plane,  and  proper 
instruction  as  to  procedure  and  techniques  employed  which  facilitate  his 
ability  to  actuate  the  ejection  seat  under  high  accelerative  forces.  This 
portion  of  success  could  be  made  available  through  lecture  training  and 
centrifuge  indoctrination. 


202 

Gofer,  F.S.,  Jr.,  H.M.  Sweeney  &  C.E.  Frenier  1946  ESCAPE  FROM  HIGH  SPEED 
AIRCRAFT 

Engineering  Division,  Air  Materiel  Command,  Army  Air  Forces)  Eng.  Div.  Memo 
Report  TSEACll-45341-1-2  August  9,  1946  ASTIA  ATI  9213 

ABSTRACT:  This  publication  presents  tlic  history,  current  progress,  and  future 
plans  for  escape  from  high  speed  aircraft.  A  summary  of  the  accomplishments  of 
the  Materiel  Command  in  connection  with  escape  from  high  speed  aircraft  is 
contained  in  the  following  Appendices:  ,  Appendix  1  outlines  the  work  of  the 
Aircraft  Laboratory;  Appendix  2  outlines  the  work  of  the  Aero-Medical  Laboratory; 
Appendix  3  outlines  the  work  of  the  Personal  Equipment  Laboratory;  Appendix  4 
is  a  bibliography  on  this  subject.'  The  contents  of  the  Appendices  of  this  report 
provide  an  introduction  to  the  problems  of  escape  from  high  speed  aircraft  for 
all  concerned.  The  necessity  for  sa5e  escape  from  high  speed  aircraft  requires 
an  immediate  solution  as  well  as  long  range  research.  - 
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Colajanni,  G.  1931  UN  CASO  DI  EMORRAGIA  RETINICA  PER  LANCIO  NEL  VUOTO  CON 
PARACADUTE  (Retinal  Hemorrhage  from  Parachute  Descent) 

Annali  dl  ottalmologia  e  clinica  oculistica  (Genova)  59:  1017-1020,  Nov. -Dec. 
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Conley,  M.  1952  A  METHOD  OF  SUPPORTING  THE  HUMAN  BODY  STRUCTURE  DURING  SPACE 
FLIGHT 

J .  Space  Fl Ight  4(9):  3-4,  Nov.  1952 

ABSTRACT:  Lightweight  zippered  supporters,  made  of  webbed  cotton  fabric,  are 
recommended  for  use  in  space  ships  to  protect  various  parts  of  the  body  from 
effects  of  acceleration,  deceleration,  and  zero-g  conditions.  They  would  be 
worn  underneath  the  underclothing  as  a  "second  skin",  to  hold  the  body's  shape 
and  prevent  rupturing  of  organs. 
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Convair  1960  F-106  PILOT'S  ADVANCED  ESCAPE  SYSTEM.  HUMAN  POSITION¬ 

ING  TESTS. 

(Convair,  San  Diego,  Calif.)  Rept.  no.  DL  60-132 

ABSTRACT:  Research  was  undertaken  to  provide  the  test  subjects  with 
experience  in  the  rapid  positioning  prelaunch  sequence  of  the  B-seat.  A 
reserve  chest-type  parachute  was  incorporated  in  these  positioning  tests 
to  determine  its  placement  for  compatibi lity  with  the  pre-launch  position¬ 
ing  of  the  seat.  A  total  of  nine  runs  were  conducted  using  a  95-percentile 
anthropomorphic  dummy,  a  50-percentile  human,  and  a  65-percentile  human, 
as  tost  subjects.  The  dummy  was  tested  in  a  MK  IV  full-pressure  suit  only, 
while  the  humans  were  tested  in  CSU-4/P  full-bladder  pressure  suits, 

MK  IV  full-pressure  suits,  K-2B  summer  flying  suits,  and  CWU-l/P  winter 
flying  suits.  The  present  MK  IV  full-pressuie  suit  was  not  compatible 
with  the  pre- launch  positioning  of  the  seat,  even  when  unpressurized.  These 
tests  also  indicated  that  a  pressurized  CSU-4/P  suit  offered  excessive 
resistance  to  operation  of  the  foot  pan  motor  unit,  causing  the  motor  to 
stall,  and  preventing  complete  seat  positioning.  (Author) 
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Conway,  S.  M.  0.,  &  B.,  J..  C remi  t  1956  SOME  MEDICAL  PROBLEMS  OF  PARACHUT¬ 
ING  IN  MALAYA.  J.  Royal  Army  Med.  Corps  (London)  102(1) :70-72, 

Jan.  1956 

ABSTRACT:  A  4.67.  casualty  rate  was  found  in  995  operational  or  training 
parachute  Jumps  of  troops  and  medical  personnel  over  the  Malayan  jungles. 

The  hazards  of  jumping  in  the  jungle  include  parachute  hook-up  and  catching 
in  brariches  and  trees,  or  giving-way  of  the  parachute  after  initial  hook-up. 
The  most  common  injuries  occurred  in  the  back,  usually  crush  fractures 
of  the  lumbar  and  thoracic  vertebrae.  Other  injuries  occurred  in  the 
ankle,  ribs,  pelvis,  clavicles,  or  any  other  bones  which  come  in  contact 
with  direct  violence  by  branches  or  the  ground.  Lacerations  and  bruises 
were  usually  treated  on  the  spot,  but  more  serious  injuries  were  evacu- 
atod  by  helicopter.  Casualties  were  reduced  by  air  reconnaissance  of 
the  terrain  orior  to  jumps. 
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Cooper,  K.H,  &  F.M.G.  Holmstrom  1961  INJURIES  DURING  EJECTION  SEAT  TRAINING 
Acrospncc  Medicine  32(3):  277,  March  1961 


ABSTRACT:  The  USAF  ejection  seat  trainer  used  for  emergency  escape  familiarize 
tion  is  an  occasional  cause  of  injury  to  trainees.  Injuries  that  occur  are 
usually  minor  and  related  to  high  headward  acceleration  of  very  short  duration. 
Three  new  cases  of  coccygeal  injury  resulting  from  ejection  seat  training  are 
reported.  The  character  and  magnitude  of  the  accelerative  forces,  the  role  of 
body  position,  and  the  protective  value  of  high  energy  absorbent  seat  cushions 
are  discussed.  Recommendations  to  minimize  the  recurrence  of  such  injuries  are 
included . 
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Craig,  F.  N.  •  1950  VENTILATION  REQUIREMENTS  OF  AN  IMPERMEABLE 

PROTECTIVE  SUIT.  (Med,  Div.  Res.,  Army  Chem.  Center,  Md.) 

Med.  Div.  Res.  Rpt.  No.  5. 
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Cramp  ton,  G.  H.,  W.  J.  Schwam  and  S.  Warburton  1960  A  METHOD  FOR 
RIGID  RESTRAINT  OF  UNANESTHETIZED  CAT 
(Army  .Medical  Research  Lab.,  Fort  Knox,  Ky.) 

- R.ept_^so^-.-Al6 _ 4-  Feb_a960 _ ASTIA  AD  232-505 _ 

*• 

ABSTRi.T:  a  humane  and  rigid  immobilization  of  cat  is  obtained  with 
individually  fitted  bivalve  plaster  casts.  Detailed  instructions  are 


given.  The  method  ha*  been  employed  only  in  the  study  of  vestibular  sen¬ 
sitivity  but  should  also  serve  for  study  of  other  sensory  systems.  (Author) 
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Craven  C.W.  &  E.L.  Cole  1960  MANNED  SPACE  OPERATIONS 
In;  Vistas  in  Astronautics  --  I960.  Volume  IH. — Proceeding^ 
Astronautics  Symposium.  Los  Angeles.  Calif.  October  12iU 
(Society  of  Automotive  Engineers,  Inc.,  New  York,  N.Y.) 
October  1960. 


of  Third  AFOSR 
.  1960. 

Pp.  83-8A. 


ABSTRACT;  A  brief  review  is  given  of  softie  of  the  activities' and  problems  of 
manned  space  operations.  Acceleration,  weightlessness,  isolation,  work  cycles, 
radiation,  restraint  and  support,  and  ecological  systems  are  pointed  out  as 
-N^eas  in  which  intensified  research  is  needed.  (Tufts) 
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Cuming,  F.  G.  1961  ESCAPE  FROM  AIRCRAFT  AT  HIGH  SPEEDS  AND  LOW  ALTITUDES. 
In  Bergeret,  P.,  ed.,  Escape  and  Survival;  Cl inical  &  Biological 
Problems  in  Aero  Space  Medicine .  (London,  New  York,  Paris:  Pergamon 
Press,  1961)  AGARDograph  52.  Pp.  5-9.  ASTIA  AD  261  881 


ABSTRACT:  The  results  of  ejections  from  aircraft  near  ground  level  have  in  the 
past  been  very  unsatisfactory,  and  while  high  speed  ejections  have  safely  taken 
place,  they  have  mainly  taken  place  at  relatively  high  altitudes  Where  the 
Mach  number  was  high  but  the  indicated  airspeed  was  relatively  low.  In 
considering  escape  from  an  aircraft  by  means  of  an  ejection  seat,  the  height, 
speed,  aircraft  behaviour  and  attitude  are  the  significant  factors,  and  when 
dealing  with  escape  at  high  speed,  and  lew  level,  the  latter  is  of  fundamental 
importance. 
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Curriston,  L.E.  19A1  EMERGENCY  EXIT  FROM  AIRPLANES  WITH  PUSHER  PROPELLERS 
(U.S.  Army  Air  Corps,  Materiel  Division,  Wright  Field,  Ohio) 

Seriel  No.  EXP-M-5i /P739 ,  Jan.  2,  1941.  ASTIA  ATI  186  670. 


ABSTRACT:  This  report  presents  the  results  of  a  study  to  determine  the  practice 
bility  of  methods  for  emergency  exit  from  airplanes  with  pusher  propellers. 

Data  from  this  study  is  to  be  used  to  influence  design  and  operation  of  pusher 
propelled  airplanes.  It  was  found  practical  to  release  the  propeller  before 
attempting  egress  from  the  airplane  when  such  is  necessary  or  I'esired.  Further¬ 
more  a  pilot  can  be  ejected  from  an  airplane  with  pusher  propeller  by  providing 
suitable  means.  Finally,  emergency  exit  can  be  incorporated  with  a  minimum 
compromise  in  the  basic  design  of  an  airplane. 
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Danaher,  J.  W.  and  A.  Sylvcstro  1961  AVIATOR  ESCAPE  SYSTEM  TRAINING 
(Courtney  and  Co.,  Philadelphia,  Pa.) 
i  March  1961  ASTIA  AD  256  342 

ABSTRACT:  The  purposes  of  this  study  were  to  investigate  Naval  escape  system 
training  needs  and  to  provide  information  upon  which  recommendations  could 
be  made  to  improve  training  procedures  and  devices.  These  data  were  gathered 
by  means  of  a  literature  study;  a  Pilot  Questionnaire;  interviews  with 
equipment  manufacturers  and  training  specialists;  review  and  analysis  of 
ejection  accident  data;  and  a  training  film  survey.  Recommendations  were 
made  regarding:  the  standardization  of  equipment  and  procedures  involved 
in  ejection,  parachuting,  ditching  and  survival;  dissemination  of  accident 
information  to  all  pilots;  added  realism  in  training  devices;  and  a  more 
holistic  approach  to  escape  training.  (Author) 
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Darras,  J.  Oct.  1953  SHOULDER  HARNESS  WEBBING:  A  COMPARISON  OF  DACRON 
NYLON,  AND  COTTON.  Rept .  No.  ES- 17449  (Douglas  Aircraft  Co..  Inc  ’ 
6  Oct .  1953)  »  • . 
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Darrow,  C.  W. ,  J.  Pathman,  &  W.  Morse  1946  AUTONOMIC  AND  ELECTROENCEPHALOGRA- 
PillC  EFFECTS  OF  POSTURE.  (Institute  for  Juvenile  Research,  Chicago) 

AESTEL\CT:  Inability  in  certain  instances  to  demonstrate  expected  autonomic  effects 

on  the  electroencephalogram  (EEG)  suggested  possible  compensatory  effects  by 
moderator  (carotid  sinus?)  nerves.  A  test  of  effects  of  posture  on  autonomic  acti¬ 
vity  and  EEG  offered  an  approach  to  the  problem.  Emotional  effects  of  unujual  or 
inf^ecurc  postures  have,  however,  to  be  taken  into  account. 

Subjects  were  arranged  for  autonomic  and  EEG  recording  on  a  tilting  table.  Blood 
pressures  were  recorded  from  the  wrists  held  across, the  chest.  Tilting  to  a  45 
degree  feet  down  position,  typically  increased  blood  pressure,  heart  rate,  palmar 
skin  conductance,  and  voltage  of  EEG  at  alpha  frequency.  The  effect  was  reversed 
on  return  to  horizontal.  Tilting  30  degrees  from  horizontal  toward  a  head  down 
position  had  variable  effects  depending  on  emotional  concomitants.  When  blood 
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pressure  and  heart  rate  decreased  with  little  change  in  skin  conductance  (indica¬ 
ting  relatively  uncomplicated  effects)  alpha  potential  was  reduced.  When,  as  was 
more  often  the  case,  change  toward  the  head  down  position  was  attended  by  increase 
of  blood  pressure,  heart  rate,  and  palmar  skin  conductance  (emotional  effects?), 
there  was  an  increase  of  alpha  compared  with  level.  Increased  heart  rate  and 
skin  conductance  were  more  consistently  related  to  increased  alpha  potential  than 
were  citl’.cr  posture  or  blood  pressure. 

Carotid  sinus  compensation  accounts  for  many  otherwise  unexplained  autonomic- 
EEG  relatiohs.  (Federal  Proceedings  5(1):21,  l?4fa) 
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Davenport,  H.  W.  1944  ENVIRONMENTAL  TEMPERATURE  AND  THE  CARDIOVASCULAR  EFFECTS 
OF  LNFUTING  A  PNEUMATIC  .SUIT  (GPS)  (Harvard)  CAM  No.  332;  31  July  1944 

ABSTRACT:  (a)  Tilting  normal  subjects  from  recumbency  to  70  degrees  reduces  blood 
content  of  the  ear.  There  is  great  variation  in  the  same  subject  on  repeated 
tests  at  the  same  environmental  temperature. 

(b)  Inflation  of  a  pneumatic  suit  to  3  psi  on  a  tilted  subject  increases  the 
blood  content  of  the  ear  but  with  considerable  variation.  The  magnitudes  of  these 
2  changes  cannot  be  correlated  with  each  other  or  with  heighth,  weight,  or  physi¬ 
cal  fitness  of  the  subject.  ' 

(c)  Effects  produced  at  25  degrees  C  by  inflation  of  ankle,  leg,  and  thigh  blad¬ 
ders  to  3  psi  are  not  significantly  modified  by  mild  exercise,  by  fit  of  GPS,  or 
by  additional  inflation  of  the  abdominal  bladder.  ' 

(d)  Tilting  to  70  degrees  and  return  to  recumbency  decreases  and  increases 
respectively  the  blood  content  of  the  ear  by  approximately  equal  amounts  at  25 
degrees  C  and  40  degrees  C,  but  at  3  degrees  these  changes  are  larger  in  extent 
and  slower  in  development. 

(e)  Inflation  of  ankle,  leg,  and  thigh  bladders  increase  the  blood  content  of 
the  ear  by  approximately  equal  amounts  at  40  degrees  C  and  25  degrees  C  but  has 
little  or  no  effect  at  3  degrees  C. 

(f)  Heart  rate  is  increased  by  tilting  to  70  degrees  and  decreased  by  inflation 
of  the  suit.  Ciiangcs  in  lieart  rate  are  more  pronounced  at  40  degrees  C  and 

25  degrees  C  and  less  pronounced  or  absent  at  3  degrees  C.  Similarly,  decrease 
in  blood  pressure  is  greater  with  tilting  at  40  degrees  C  and  25  degrees  C  and 
less  at  3  degrees  C.  Inflation  of  suit  tends  to  raise  blood  pressure  slig.ntly 
r.ore  at  40  degrees  C  and  25  degrees  C  than  at  3  degrees  C. 

(;;)  Inflation  of  the  abdominal  bladder  in  addition  to  leg  bladders  does  not 
add  significantly  to  the  cardiovascular  effects  of  the  suit  at  any  of  the  tempera¬ 
tures  tested,  but  it  n.ust  be  emphasized  that  the  observations  involved  a  force  of 
only  1  "g"  on  the  tilt  table  and  that  results  may  well  be  different  at  higher  "g" . 
(h)  It  is  concluded  that  inflation  of  the  pneumatic  suit  (GPS  with  equal  pressure 
in  all  bladders)  has  more  effect  on  the  circulation  to  the  head  at  high  environ¬ 
mental  temperatures  than  at, low.  However,  the  difference  at  1  "g"  are  not  great 
and  the  responses  of  any  one  subject  are  extremely  variable. 


m 
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Davidson,  S.,  B.  Rose.,  and  W.  K.  Stewart  1954  A  REVIEW  OF  THE  PRACTICALITY 
OF,  AKD  NECESSITY  FOR,  ANTI-G  DEVICES  IN  THE  RAF  WITH  PARTICULAR  REFERENCE 
TO  THE  FRANKS  FLYING  SUIT,  MARK  III.  (RAF  Instit.  of  Aviat.  Med., 
Farnborough,  Eng.)  FPRC  584.  July  1954. 

ABSTRACT:  The  FFS  Mk  III  has  been  extensively  flight  tested  by  the  RAF,  Fleet 
Air  Am,  and  American  8th  Army  Air  Force.  It  has  been  tested  in  Europe,  the 
Mediterranean,  and  in  Southeast  Asia.  In  preliminary  trials  all  three  services 
regarded  it  favorably.  In  the  final  trials,  only  the  FAA  have  strongly  recom¬ 
mended  it.  The  RAF  have  rejected  it,  and  the  8th  AAF  at  the  time  of  the  report 
was  undecided.  The  chief  objections  to  the  suit  were  its  bulk  and  awkwardness, 
the  diffiuclty  in  servicing  it,  and  difficulty  in  looking  back  while  wearing  it. 
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Dnvi(.s,  I.J.,  1960  '  PARACHUTE  HARNESSES. 

(Fclland  Aircraft)  Pat,  Spec.,  844618  17  Aug.  1960 

AI;STR.\CT:  Relates  to  combined  harnesses  which  not  only  provide  attachment  for 
Llic  parachute  pack  to  the  airman  but  also  serve  to  strap  him  in  his  seat 
(usually  an  cjccter  scat).  The  two  straps  for  securing  the  parachute  to.  the 
air.un,  and  for  securing  him  in  his  seat  are  arranged  to  pass  together  over 
each  shoulder  of  the  airman  and  down  his  breast  where  they  are  both  received 
by  a  common  adjusting  buckle  through  which  either  can  be  pulled  independently 
of  the  other. 
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Davies,  J.  1957  THE  PROBLEM  OF  BACK  FRACTURES  DURING  EJECTION  FROM  USAF 
AIRCRAFT.  PERIOD:  1  AUG.  1949  THRU  31  MARCH  1956.  (Norton  AFB,  Calif.) 
Publication  2-57,  AFR  190-16,  Jan.  1957, 

ABSTRACT:  To  determine  the  frequency  and  causes  of  back  fractures  experienced 
during  ejection  e.scape,  a  review  of  ejection  escape  experiences  over  a  seven 
year  period  was  made.  Reports  from  the  personnel  involved  plus  other  relevant 
data  were  used  as  bases  for  recommendations  toward  reducing  these  fractures  and 
for  proposed  researci  and  developmient  here. 
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Dayton,  A.,  E.  !! .  J.nes,  6  J.  J.  Corrigan  1960  IMPROVED  DRAG  PARACHUTE 

1NSTALL(\TI0:'  EVALLi\TION .  (Boeing  Airplane  Co.,  Wichita,  Kansas)  Contract 
No.  AF  33(600)39114;  Document  No.  D3-3028;  ASTIA  AD-244  153;  15  July  1960 

ABST.'i'CT:  h;.  ;inLering  change  propo.sal  846,  effective  on  production  airplanes 
58-227  .i..d  o..,  was  initiated  to  correct  the  maintenance  problems  relative  to  the 
parachute  door,  latch  assemblies,  and  the  retract  shaft;  to  facilitate  drag  chute 


-  2,551  - 


loading  and  to  comply  with  the  B-52G  CTCI  request  for  alteration.  This  test 
was  conducted  to  evaluate  ECP  846M  (kit)  as  an  effective  change  prior  to 
authorization  of  kits.  The  following  general  areas  were  reviewed:  (1)  drag 
chute  loading;  (2)  door  latch  assembly  removal  and  replacement;  (3)  laboratory 
tests;  and  (4)  flight  tests.  Laboratory  and  flight  test  results  indicate  that 
he  ECP  846  revisions  to  the  drag  chute  installation  were  very  effective. 
ISTIA) 
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Deans,  D.  A.  1960  SAFETY  HAR-NTSS  -  SABRE  AND  SILVER  STAR  AIRCR.VFT  . 

(Royal  Canadian  Air  Force,  Central  Experimental  and  Proving  Establishment, 
Clinvitic  Detachment,  Namao,  Alberta)  Report  2068;  ASTIA  AD-241  729;  June 
1960 

SLv:M\RY:  Because  of  user  complaints  on  "Z"  type  safety  harnesses  in  both  Sabre 

and  Silver  Star  aircraft,  tests  were  conducted  to  determine  if  more  suitable 
combinations  and  arrangements  of  harnesses  and  buckles  could  be  achieved. 

It  was  found  that,  wliile  certain  complaints  were  due  to  defects  in  seat  pack 
retention  and  other  causes  not  solely  the  fault  of  the  harnesses,  tliere  were 
several  defects  in  the  harnesses  themselves.  As  a  result  of  the  tests,  the  most 
suitable  combination  and  arrangement  of  webbing  and  buckles,  using  currently 
available  materials,  was  determined. 

It  is  recommended  chat  safety  harnesses  for  Sabre  and  for  Silver  Star  aircraft 
be  made  of  Terylene  webbing  described  in  para  2(b)  (i)  and  use  Adjustment  Buckle 
described  in  para  2(a)  (ii),  and  incorporate  the  detailed  recommendations  made 
in  this  report .  (AUTHOR) 
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DeBarge,  J.  1954  PLEA  FOR  A  PASSENGER  COMFORT  CHARTER. 
Interavia .  9:675-678 
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DcForObt.  R.  E.,  E.  L.  Bcckm.an  1961  SO>2:  MEDICAL  CONTRiMNDICATIONS  TO  TILE 

U.SE  OF  THE  ST.\:>D<''RD  LIFE  JACKET  FOR  SURVIVAL  (Naval  Air  Development  Ctr., 
Jolinsville,  Pa.)  NL\DC-M<\-6 1 35;  9  August  1961 

AUSTlUiCT;  Survival  rum  a  disaster  at  sea  is  dependent  upon  riie  rcaciion  of  the 
victims  to  four  reijor  stresses;  (1)  spiritual  failure,  (2)  heat  loss  and  tlurmal 
failure,  (3)  dehydration  and  fluid  balance  failure,  and  (4)  in.anition  and  energy 
failure.  The  M.ic  Wvst  tyi’e  of  flotation  equipment  causes  two  deleterious  pliysio 
logical  effects:  (1)  profuse  diuresis  based  upon  the  Gauer-Henry  left  atrial 
vo1u:tic  receptor  refle.x  which  is  stimiulated  by  the  negative  pressure  breatliing 


:  , .  .  :  o  ;  ;  .i  r  t  .  .1  .  w  .  •  •  r  i  <  r  -  r,  ,  ..  .d  ;  ;.i.  v  i/  r:...  i  ^  ‘  :  i  ' 

.11..  V  -  ’  '  '  '  :  1;  i  i!  :.v  ,t :  .1  s  ! :  i.r,  t.  "«  r  ‘,1  1;  r :  <■  :  :  :  ■  '■  y  .  v  :.i. 

1 :  I  >1.  .  t  .1 1  1  r.;’,  ivi.  r.  .ir  bi'.i  t  »■"  .  i- r  .1 1.  u  rv  01  7--  dij'.rci's  F  art-  rui.’  t  >.■. 

i  in>us  .  Ti,0'.<  f-!iy  s  io ;  og  1  C.J  1  cffv'ct;^  wi.icii  ri-suii  um:-  f!  t(it- 

W.  it  t;-?'.-'  ivirviv.il  cijii  ipir.CTit  increase  tlve  severity  of  a:-,  dirt,  id)  ove  rvhe  1  ir,  i 
stress.  An  alternative  t  y;-.e  cf  individual  flotation  garr*r.t  wl-.iti,  v.'ou !  d 
o'viato  r-iny  of  these  difficulties  has  therefore  been  rccoc.r.-  rded  for  further 
cons  iderat ion  .  (AUTHOR) 
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DcCa..,;h,  R.A.  &  J.R.  Keller  1957  EJECTION  SEAT  TRALNIX  IN  THE  STRATEGIC 
AIR  COM-'-UCD.  (Air  Force  Personnel  &  Training  Res.  Center,  Randolph  FAB, 
Texas)  Tech.  Kcr.o.  OL-TM- 57 - 16  . 
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oeilaven,  K.  .1948  THE  FUNCTION’ OF  SAFETY  BELTS  IN  CRASH  PROTECTION. 
(Crash  Injury  Research,  National  Research  Council,  Washington,  D.C.) 
20  February  1948. 
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t  ,  h  a.  n.  l-ashrooh  'Feb.  1951  USE  7070  •  EFFECTirF.NilSS  OF  SHOULDER 

lUULL'.SS  IN  SURPLUS  MILITARY  AlRCR^.FT  FLORN  BY  CIVILIAN  PILOTS.  (Cornell 
LL.iversity  Medical  College)  AFTR  6461 

SIR.-.CT:,  u.iaiy.li  «as  ir.ade  ot  «2  accidents  involvin;.;  s  ingl  0 ng  i  ne  ,  Woild  V.'.r 
.1  t  r.i .  uer -t  y;.e  military  aircraft  to  deterriine  tlic  use  and  e  f  f  ec  t  i  vi  ne  11  s  of  thoul- 
U  r  7i  .j  r.'i.  s .  T'lu-re  w.i.s  no  evidence  of  shoulder  haniess  in  .6.87.  of  tl-.e  pl.ine.s.  'iLe 
...ri'.e^  had  either  r.-ec-n  rerriOVed  or  was  not  used  at  the-  tin...-  of  accident  in  777.,  t.)  f 
t.,t.  c.i:  -s  ,  7  37,  of  the  pilots  who  retained  the  harness  in  tV.e-ir  plane  s  wi  re  weari;'.;.; 
it  ,!t  tiu.'  tine  of  their  accident.^.  TiiC  p  ro.-.ab  i  1  i  t  y  of  head  injury  in  survi  vab  1  e 
... Clients  w.-'.-,  s  ign  i  f  i  c  .in  t  1  y  greater  wiu-n  th.e  harness  w.as  not  worn;  nondange  rous 
:  ,  id  i.n  airies  occurred  twice  a.s  frequently,  and  d.ingc-rous  and  nondangerous  injuri-fs 
e.n  ir.c-d  occurred  6  ttr-es  a.s  often.  It  is  recorr-.ended  that  pilot.s  b.e  i  ndoc  t  r  i  n,:,' ed 
tn  t;.e  protection  value  of  the  shoulder  harness  and  that  a  r/iore  acceptable  type  of 
;..,rness  be  orovided. 


2  .  'jM 
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D'.'h.iv-  ..  H,  SAFKTY  I 

koa  T'K.\:.FroKT  aikc.kaf":.  i 

^-('w  Y'-r- .  N.  Y  )  Juiu 


i;.  T:\E  DEsir.;.  of  ?as!;e-.c,er 

jury  Rt-  .<•  .1  rc  .1  ,  Cwrncii  Univetsity 
19^2;  ATI-  ;  A5; 


..ill  'iisi,;riid  fcirw.ird  laci!'>;  si-.its  -  and  secure  tic-dowf  tor  "20g  '  s.ifets 
'C  i  t -  :,liii;i.d  give-  hi;'!!  degroe-s  of  i-rotection  ii)  civil  air  t  r.jnsjii  rt  s ,  u;'>  to  the 
point  '..i  r.  f'ioorir:);  ar;d  sur  r.nind  i  r.g  c.ir)iii  structures  are  d.-stroyed.  Althougli 

Ii.ju;,'  Ri'i.ucii  has  iieve!cii>ed  ci'tis  id.jrahle  d.ita  on  ti.e  ef  f  'C:  i  veness  f)  f  safe¬ 
ty  I  .  t ,  i.arrii  ,s  at.d  forv.ird  lacing  siits,  very  liir.itel  infor-iat  ion  Iron  actual 
crisiiis  I...,  eci-rji-  a  v.i  i  1  .id  1  e  mi  the  proti-etive  values  <f  various  tyr-es  of  rearward 
fucinp.  si, its.  Sor.e  ot  the  currei.t  romt.iry  instn  1  lat  i  on  .  suggest  iuiz.irds  wtiich, 
exci-pr  under  the  rr.ost  fortuitous  ci.ish  conditions,  nay  rause  dangers  vtfiich  .ire  not 


present  in  tiie  design  oi  it.. proved  iorwaro  lacing  passenger  scats.  Merely  .building 
I'iifid  u,"  seats  and  turning  then,  armind  is  not  the  an.swer  -  safety-wise.  Rear- 
w.ird  lacing  Si-.its  siust  no  cariluily  Oisigned  and  their  ‘rorective  qualities  -  as 
Will  .IS  tlieir  deficiencies  -  r.ust  he  thoroughly  ai..iiyzed  from  ac  c  ident  -  i  n  j  ur  y 

that  the  full  value  of  rearward  facing  seats  can  be  developed.  Detail; 
in  civilian,  as  well  as  military  transports,  should  .be 
studid  iron  the  crash-injury  pc'int  of  view,  so  that  valid  conclusions  can  he 


S  lUCll  • 
i>;'  sur', 


so 

a . .  1  e 


reached  on: 

.  a  .i  ; 

' )  2 , 1  e 


1)  The  magnitude,  direction  and  duration  of  crash  forces  in  survivable 
•'•hi.:.-.,  2)  l.^e  di"..r.i.  .1  .tr.r.gir  f.  r  ;e.iC: 


lit-',  of  lorw.iru 


iCiU .ind 


arc!  s a  1 1 ■  t ; 
y  teaiures  ,n  .si.ifdes; 
rearward  lacing  scats. 


(ALThOR) 
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DeHaven,  il.  Ivj2  ACCIDENT  SURVIVAL-AIRPLANE 
(Society  of  Automotive  Engineers)  Preprint  No 


AND  PASST.NGER  CAR 
716,  1952. 
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D.  i;.;.'er.,  11.  1952  PACfO\GING  THE  PASSENGER 

S.A.i'..  .iQiirnal  60(6);  55-56,  June  1952 


.':.sry.\CT;  Oiiring  the  last  ten  vears,  there  has  bfcn  i-.  slow  but  steady  increase 
lU  i..e  ueiiberate  use  of  aircraft  conf i gura t ion  to  protect  pilots  and  passengers 
iu  uicidints.  Many  of  the  dcvelopiT-.c-nts  sh.auld  be  useful  in  cutting  the  crash- 
i.;  Liry  rate  in  passenger  cars. 

P  .e  i-.ost  frequent  in.uries  in  sorvivible  aircraft  and  automobile  accidents  are 
ir.icLuriS  pi  th.e  skuII,  lesions  of  the  brain,  smashing  of  facial  bones,  and  ocher 
d  gi-rous  read  injuries.  Studies  in  1  *.<,2  on  ir.pac  t  velocities  and  data  from 
pl.’i'c  accidents  led  to  studies  of  the  injury  potential  of  objects  com.~.only 
struct  uy  Lie  'read.  Shoulder  ii.irncss  docs  an  aruizing  job  of  protecting  the  head, 
but  is  not  even  on  tiie  liorizon  for  .sutos.  The  safety  belt  does  not  effectively 
check  t.'.e  velocity  of  the  he.id  but  r.i'difies  the  injury -po  tent  ia  1  area. 
Crash-en,,’,i:-.eering  has  been  built  into  the  instrument  panels,  windshields,  flooring. 


r.ii,-.  r  ;'i  .  ,  r  s ,  *■  t  of  aircr.ift.  In  six  ntw  p'..)r<*’s  ciash- 

\  i I  t  r;  ixii-.. cit'd  to  tho  jr.d  its  ad;acent  s  L  roc  tarts  .  The  use 

4  ;  •,  .r^s  to  ,'rotkci  ttu-  body  to  atcidtnts  is  a  very  youny  er..,  incer  iroj  art. 

s.Hciiic  1  ras.’i  -  in  ^  ur  V  data,  en;.;  inters 'cannot  undcrsc  nd  the  factors 
-  i"  ior  dancers  and  cannot  ^ud^^c  t!ic  need  ,for  safer  Oesign.  The  onl^ 

‘  :  ••■o  oat  Is  to  extend  the  scope  oi  present  accident  ..nves  t  i,.;.i  t  ions  and. 

.  .  ,a<.itiv^:'.  to  .ettin,;  reports'  on  typical  causes  of  accidents,  p;e  t  reports  on 
:  ,p.k..;!  .ir.d  repeated  causes  of  'injury.  (J  of  Aviation  Medicine  23'5')-  533-534 
Ceto..tr.  1^52)  - - - - ' 
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DeiiaVen.^H^.  L  A.  H,  Hasbrook  1952  KOULDER  HAPo'ESS:  ITS  USE  AieD 
LFruC* IXTioESS .  (Medical  College,  Cornell  Univ.)  1  Nov.  1952. 


C;tASii-SURVIVAL  design  in  personaj.,  executive 

(e.ra.,h  In.jurv  Research,  Cornell  I'r.Lv.  Medical  Col.  ye) 


...-.5..,..CT;  The  de.siyns  of  the  CA.'e-Te.xis  A  and  M  agricultural  plane,  the  Beech 

,in  ^.^in-dc,P...nza.  the  He  1  top  lane  C.>urler.  and  the  Meyers  145  are  di.scussed 

n'-.nufacturers  .have  ir.proved  these  tr.odels 

f  e  passengers  are  deserved. 

o'ia^"s‘c‘-n  -  reprint'  frorr.  Aviation  Week,  March  13,  1950,, on  how  lighter 

pia.'es  can  ne  rude  oafer.  ~ 
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BeHaven,  11.  1953  PROTECri'IVE  DESIGN  IN  FORWAPxD  AND  PvEAR'XARD  FACIIX'.  SEATS  IN 

T.'h'J.SPGRT  AIRCRAFT.  (Paper,  SAE  Annual  Meeting,  The  Sheraton-C  ad  i  1 1  ac  , 
Detroit,  Jan.  12-16,  1953)  (Crash  Injury  Res.,  Cornell  Univ.  Med.  College) 
pp.  1-6.  SAE  Preprint  No.  29'. 

/J.STi'V-.CT ;  In  konsiderir."  seats  for  aircraft,  the  serious  probler,s  ot  wei.i.t, 
ci.st,  :  n . tei'.apice  arul  cor-;tort  are  new  .and  na  jor  ccosideration-s  of  passen.er 
protection  i.i  .seat  design.  Another  new  consicerat ion  is  whether  tnt'.ire  .^eats 

.s'..o  ;1g  fate  'aac’K.ward3  or  whether  supports,  base  frames-, — seat— htieksT — anti— arm - 

rests  s'.o.ld  be  redesigned  and  strengthened,  in  order  to  Sk^pport  the  passenger's 
iiead  and  .aociy  under  severe  impact.  '  A  good  many  survivable  accidents,  including 
some  recent  ones  in  transports  equipped  with  rearward  facing  seats,  suggest  that 
20  g  rearward  facing  seats  nay  not  be  essential  for  protection  in  run-of-the- 
mill  types  of  survivable  airline  accident-  and  the  suggestion  that  40  or  50  g 
seats  would  bo  still  safer  is  open  to  even  greater  doubt.  In  any  case,  it  seems 


almost  ct’rc.iin  t(u»t  accident  results'  ultlr.jtfly  wi .  i  s!. 
should  be  equippuJ  with  a  cor-bination  saicty  belt  and  n 
them  in  their  seats  -  against  the  seat-bacWs-  in  order 
advantages  of  rearward  facing  seats. 


.■w  t  h  a :  ta  i !  i  t  a  ( y 
houldcr  hamess, 
to  fully  utilize 


,  f«-  r  j.'inn-*  1 
t  e  '  u  1  a 
the 
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be  Haven,  H.  1953  REARWARD  Ah’D  FORWARD-FACIMG  SEATS. 

Aeron .  En’.r.  Rev.  12(3):l-2 

ABSTRACT:  Elected  veather  mininuns  and  passenger  comfort  are  two  of  the  rea.sons 
for  belioving  that  differertt  considerat  ior.s  enter  the  problem  of  using  reirwarej. 
faii:'.,;  seats  in  military  and  civil  air  transports.  In  order  to  fully  utilize  tlieX,, 
ad',  ur.t  ,4  ■cs  of  re  arward- facing  seats,  military  personnel  sliould  be  equipped  with 
..  e  Cl  aiaation  of  safety  be’t  and  shoulder  harness  to  hold  them  i.n  their  seats 
-  a  ai  i.t  the  scaLca..<.s.  Civil  airline  ojciators  are  no'i  satisfied  w' th  the 
:;>.p;'C.:.  i  t  ion  that  rearward- facing  scats  are  safer  than  forward-facing  seats. 

'j'.a  V  v.j:  t  Sjxj'  'ific  infcrr.ation.  So  far,  there  have  bcv-n  few  accidents  in  air¬ 
craft  la.ii.',  rearward- !.!■  in,:  seats.  Facing  the  facts,  in  th.e  recent  accidents 
in  scheduled  c.g,  ^ir  1  in.ers  ,■  we  lir.d  little  evidence  that  rearward- facing  seats 
aculd  h.uve  made  a  significant  difference  in  passenger  safety. 
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DeHaven,  H.,  B  Tourin  A  S.  Macri  1953  AIRCRXFT 
EFFECT  ON  THE  HLI-DiN  BODY 
(Crash  Injury  Research,  Cornell  U.  Medical  Coll 
ASTIA  AD  14  643 


SAFETY  BELTS:  THEIR  INJURY 
New  York,  N.Y.)  July  1953 


67(1  /  exa..  .atioa  was  iruioe  of  the  ...juries  sustained  by  1039  survivors  of 

670  lightp  ane  crashes  Chi-square  methods  were  employed  in  statistical  ana.Vses 
elate  the  use  of  the  belt  and  body  injuries  of  survivors.  Safety  belts  were 
shown  to  be  an  infrequent  cause  of  injury  and  to  servo  as  effective  protection 
Severe  snubbing  action  of  safety  belts  as  seen  in  80  cases  shcr-d  no  significant 
correlation  with  the  occurence  of  intra -abdomina 1  and  lumb-r  spine  injuries 
aed^??  intra-abdominal  and  lumbar  spine  injuries  appeared  related  to  cach'othcr 

safcH'be^f  '  Bruises  and  minor  contusions  were  attrilaeahle 

.  s  fety  beUs.  Injuries  which  occurred  without  any  signs  of  snubbing  were  jolt 
oads  transmitted  by  supporting  structures  and  seats.  Injuries  of  the  upper  ind 
lower  torso  were  associated  with  and  increased  by  failure  of  safet  belt^^install- 

safer'  belt''  all  trunk  injuries  sustained  by  users  and  nonusers  of 

®  similar.  No  increased  frequency  was  observed  in  injuries  to 
the  torso,  neck  and  spine  by  the  use  of  the  belt.  Survivors  not  using  safety 

::::  ’r" 

‘“cre.sed  „i,h  vertical 


.  i  1'*'.  c:  “K?::--:  iiONsiDfifuiioss  in  tu*  dlsicn  of  fassej’gei 

‘‘OR  VRA.-; sport  AIRCKART.  (RcIsj  ittl  by  Aviation  Crash  Injury  Res., 
r-  r  i- i  i ,ir_,-.>nyicirr.  Aviation  Safety  Ctr.,  SlV  York)  pp.  1-12,  May  19S‘‘. 

(A  revision  oi  a  paper  of  same  title  issued  June  1932) 


ASSTRfVCT ;  Well  designed  forward  facing  seats-  and  secure  tie-down  for  "20  G" 
.safety  belts-  should  give  high  degrees  of  prctecti'r.  in  civil  air  transports, 
up  to  the  point  where  flooring  and  surrounding  cabin  structures  are  destroyed. 
Although  Crash  Injury  Research  has  developed  considerable  data  on  the  effective¬ 
ness  of  safety  belts,  harness  and  forward  facing  seats,  very  United  information 
from  actuaicrashes  has  become  available  on  the  protective  values  of  various  types 
of  reaivard  facing  seats.  Rearward  facing  seats  must  be  carefully  designed  and 
their  protective  qualities-  as  well  as  their  deficiencies-  must  be  thoroughly 
analyzed  from  accident-injury  studies,  so  thoc  the  full  value  of  rearward  facing 
seats  can  be  developed.  Details  of  survivable  crashes  in  civilian,  as  well  as 
military,  transports  should  be  studied  from  the  crash-injury  point  of  view,  so 
that  valid  conclusiuna  can  be  reached  on:  (1)  The  magnitude,  dir:.rtion  and  dera¬ 
tion  of  crash  forces  in  survivable  transport  accidents;  (2)  The  desirable 
strength  for  seats  and  safety  belt  installations;  (3)  The  effectiveness  of  safety 
features  in  seat  design;  and  (4)  The  relative  merits  of  forward  facing  and  rear¬ 
ward  facing  seats. 


De  Haven,  Hugh  and  A.  Howard  Hasbrook  1956  SHOULDER  HARNESS:  ITS  USE  AND 
EFFECTIVENESS. 

(Aviation  Crash  Iniury  Research  of  Cornell  University)  Rept.  No.  32-0-38. 
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DeHaven,  H.,  et  al .  1956 

Aviation  Week.  16  Jan. 


REARWARD  SEATING  URGED  FOR  AIRLINE  USE 
1956 
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DclLiven,  H.  I960  CEL^Sh  DECELEP-ATION , 
TO  CELVSH  INJLUY.  (Medical  College, 


CRASH  ENERGY,  Al.’D  THEIR  RELATIONSHIP 
Cornell  University)  TR  6242,  Dec.  I960. 
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DeHavilland,  C.  1962  PERSONNEL  RESTRAINT  SYSTEMS. 

(Aviation  Crash  Injury  Research,  Phoenix,  Ariz.)  AvCir  62-16 


1950  ■ni£ 


.  r,  s'.  ».  .'■'.-irch,  D,  Cm  lt*s  &  J.  Sttt'! 
IN  U-N(.  RANCr 

,  McJ.  :7(l);le-22.  Fob.  1956. 


AKSTfu'-.C:':  Ti.^  burwiii  lactrr  piouiema  of  perforciance ,  personal  maintenance  and 

mea.surc.T.ent  of  stress  and  fatij^ue  were  studied  during  fifty-six  hours  continuous 
confinement  in  a  grounded  F-&4  aircraft  cockpit.  Performance  deterioration  was 
associated  with  chingcs  in  bio-electric  measurements  which  objectively  reflect 
state  of  consciousness. 

Results  show  that  current  jet  aircraft  cockpits  are  habitable  for  fifty-six  hours 
without  major  physiological  stress  tf  limited  protective  equipment  is  employed. 


241 


Derips..  y,  C.A.  IVU  HlvV'.N  PkOTI.CTION  I;;  /.i'.Kl’PT  ACCFLI'-.-CMION'  iN.'VlkON':-: 


In: 


T'o!  pr  or  •  1  i  n-' s  oi  tiio  Tnstitut.'  of  K:', 


i  r-’O" 


•  n  t  -  1 1  .Sv  i  I 


I  /hi,  v.ish  in.- 1  on  ,  ■>.€.  Pro 


1 1  ion.T  ’ 

ni.  : 


..•c  t 


I.’ihlitu'cc  of  i.nv  iron-  onca  i  Sci<.nci's,  P.G.  li^'x  19i)  Pp,  J65-370 


i  s  f  '  r I 


ho 


iv.co'1  cT,i  t  ions  onc()untor<.c3  in  sp.ico  are  divid. 


into  three 


seyrcnt«:  vibration,  abrupt  acee i era t ion 


long  term  acceleration. 
1  c’clcce  a  »  I  iigu  i  ar 


'.hin  tlu'se  forrc-c  acting  as  an  integrated  fu.-.ct.v..i  thc-y  pi 

subjective  experience  to  the?  ind  ividua  1  .  'The  various  nuineuvers  of  manned  space 
:  light  which  produce  abrupt  accelerations  are  soft  surface  landings,  emergency 
escape,  air  deceleration  and  hard  surface  landings.  In  addition,  the  potential 
hazard  of  explosion  is  significantly  increased  in  space  vehicles  and  forms  another 
major  source  of  high  transient  acce lerat ions . 

Tile  human  body  can  bo  categorized  as  a  complex  comb  ina  t  ijan  of  systems  which 
respond  to  the  abrupt  acceleration  forces  in  accordance  with 
elastic  system  under  the  action  of  a  constant  unbalanced  forct  or  harmonic  motion. 
While  the  body  might  at  first  appear  to  act  as  an  integrated  whole;  it  in  reality, 
is  segmented  into  four  '  d  if  f  ere'nt  parts  which  re'^pond  individu 
then  in  turn  transmit  their  response  to  the  other  segments, 
segments  arc:  dorsal  cavity,  thoracic  cavity,  pelvic  cavity, 

Vit.il  body  org.ins  can  sustain  high  tr.insient  ac  t  e  ler  a  i  n)n>  when  the  force  vector 
is  oriented  i.i  tl:>.  proper  direction  and  the  body  is  completely  supported  through¬ 
out  tiie  load  period.  P-osent  rese-irch  effort.s  are  dedicated 


to  the  premise  of 
the  protective  requirements  which  arle  necos.'arv  to 


completely  understand: 
susi.iin  the  astronauts  during  abrupt  acceleratii-r.  conditions 
aerospace  operations. 
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Dempsey,  C.A.  1962  THE  \IR  FORCE  STUDIES  SEAT  DESIGN; 
Product  Engineering.  April  16,  1962 


lly  to  t'-c  force  and 
these  individual 
and  body  extremities 


in  all  areas  of 


BODY  SUPPORT/RESTRAINT 


*■  -* 


3 


cr  .HE  SiViTE.')  orrrEwOR.  GEoyj-:TRiC/iL 


■  of  Ti:--:  eooy  wrrH  speciaj.  refer.'::, xe  to  the 

I.IHEE.  (:  Hl-i,...:  Air  Dcvflo;r.cnt  Ctr.,  Wri-ht-Paitcrson  AFb  ,  O'.'.io) 

'..’.'EjC  TR  5j-i59,  J;.ly  1933. 

Ti.o  siructarc  cf  the  lir..H  joints  and  cHc  range  and  type  of  their 
.  .vere  s,.i.Xied  on  cadaver  natcrial ,  with  supplementary  work  on  living 

jeri.s ,  in  order  to  clarify  geometric,  kinematic  and  engineering  aspects  of 
t..e  li;..j  mechanism.  Plans  for  the  construction  of  manikin  joints  which  showed 
non-.il  ranges  of  lima  movement  were  developed  from'  tiiis  information.  Specifica- 
tiv.'..s  Were  also  wcr.'.od  out  for  drafting  board  manikins  which  show  correct  limb 
to:.''.  o  for  scaLCu  postures.  Subjects  comparable  to  the  model  physifjue  of  Air 
i-oi  ec  1  ivin",  personnel  and  highly  selected  small  samples  of  muscular,  thin,  and 
ret  .'d  hnilds  supplied  information  on  the  range  of  possible  hand  and  foot  move- 
..,..:...s  V.. lien  was  consistent  with  the  seated  posture.  Maximum  di.mensions  of  the 
«,.>r..  space  ^or  seated  individuals  were  determined;  a  study  of  the  kinematic 
l.-.ctors  i.'.volved  permitted  an  evalca^on  of  the  potential  utility  of  different 
rc  ,iO,is  wit.iin  roach.  Eight  cadaversN/exc  dismembered  to  provide  data  on  such 
pim-sical  constants  as  mass  of  parts,  segment  centers  of  gravity,  density  and 
•  o.  er.LS  of  inertia.  Tl.is  work  was  supplemented  by  data  on  the  distribution  of 
wcey  bulk  in  the  living  subjects  studied.  Aoolications  of  the  above  information 
tu  a.ialyscs  or  horiiiontal  push  and  pull  forces  in  terms  of  couples  permitted 
...1  evaluation  of  tiic  effectiveness  of  body  mass,  leverages  and  support  areas, 
(/.ut:.cr) 


Dempster.  W.T.  1960  THE  A.NTHROPOFETRY  OF  BODY  ACTION. 

(  Aero.  Kcd .  Lao.,  Wright -Patterson  AFB,  Dayton,  Ohio)  WADD  Technical 
Report  60-13,  ASTIA  AD-234005,  January  1960 


A./.EY;.,'.CT  ;  If  a  dyu.imie  anthropor;ot  ry  relating  Co  movement  patterns  is  to  be 
u. \<  .  o- ,  .  ir  r  .  ;  ^  t :  .  .J  on  an  undorst . ending  of  the  nature  of  body  kinematics 

uUd  tui  i::,:)orLu..w^  vi  in  relation  to  posture  .ind  movement.  The  actual  ' 

r...>v. .  r...;.it  oe  studied  and  ree-^rded,  preferably  with  adequate  permanent 

riu.  ru  .  of  ci'.e  r.otions;  the*  purposes  of  the  study  will  determine  the  parameters 
;.'r  :  V  ■  .r.  n.,  nt  .  I'he  an  rhropometry  may  fairly  relate  to  but  one  individual 
ratkef  L....n  to  a  ;-v>:'.u  lat  ion ;  alternately,  the  data  may  have  significance  only 
:  ...t  ro  ,1  ;H  ,.u;.ition  g.roup.  In  the  latter  instance,  it  would  appear 

,  I'ati.ur  than  to  use  .i  -.indorr.  group  of  study  sunjects,  to  select 

i.  .  ct.'  cureluily,  so  tliat  they  match  definite  din.ensions  in  the  popula- 
:  :  tv'  v.EIeii  tb.e  d.ita  are  to  :>e  applied.  The  over-all  potential  range  of 

::  :  ..n  c  .n  detriied,  or  a  purposeful  class  of  behavior  may  be  r-.easured,  when 
c,-,rei,i;iy  selected  representative  individuals  are  studied  in  actual  or  well- 
desigr  d  mock  situations.  Static  measurements  made  with  subjects  in  one 
;A);,ture  c.ir.not  be  reassembled  to  represent  dynamiic  patterns.  Static  m.easurement^S 


.  2  .  - 


with  svi'jjt'Cts  in  or.t;  pt  sturc  cjnnot  rc.ii».Si.'n4bl(:d  to  represent  d'/r..ir".ic 
patterns.  Static  r.oasurctrer.t  s ,  however,  do  have  import  ar.ee  in  the  defining  of 
a  population  for  which  dynamic  r.easurcn-.c-nt s  rnay  have  pertinence.  They  likewise 
provide  a  basis  for  the  judicious  selection  of  study  subjects  for  dynaroic 
ncasureir.ent  s  . 
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DeVault,  R.  T.  1952  All  AERODYNAMIC  ANALYSIS  OF  THE  CONDITIONS  ENCOUNTERED 
BY  AN  EJECTED  ORJECT  (University  of  Southern  California,  Los  Angeles 
7,  Calif.)  USCEC  Rept.  16-1,  15  April  1952. 

ABSTRACT:  Pressure  differentials,  accelerations,  and  approximate  trajec¬ 

tories  are  estimated  for  a  pilot-seat  combination  ejected  at  flight  Mach 
numbers  of  0.5  to  2.0  and  altitudes  from  sea  level  to  35,000  ft.  The 
general  problem  of  viscous,  compressible  flow  around  blunt-  bodies  is 
presented  and  discussed.  Approximate  similarity  relations  are  given  to 
compare  ejection  conditions.  The  need  for  high  Mach  number  lift  data  on 
ejection  seat  configurations  is  pointed  out,  by  showing  the  large  trajectory 
deviations  that  result  from  moderate  changes  in  lift. 


246 

n  V  P  1940  U  RESISTA.NCE  PHYSIOLOGIQUE  AU  CATAPULTACE  ET  AUX  ACROBATIES 

(TO  psySlocicai  m;sistasce  to  catapulting  and  to  AIRCPAPT 

ACROBATICS) 

Nature  (Paris)  67;  299-302 


Dill.  D.  B.  1941  THE  COTTON  G-SUIT. 

(II.  S.  Army  Air  Corps.,  Wright  Field,  Ohio)  Memo  Rept.  No.  EXP-M-54- 
660-llD,  Dec.  1941. 
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Dillon,  F.P.  1942  AUTOMATIC  DIVE  BOMBER  PILOT’S  SEAT. 
U.S.  Patent  Office  No.  2.304.781. 


ABSTRACT:  Basic  patent  on  any  pilot's  scat  which  automatically  places  the 
pi  lot '.s  body  supine,  tangential  to  the  arc  and  perpendicular  to  the  radius 
of  the  turn  or  pull-out,  when  plane  is  s  ibjected  'to'’g".  Patent  describes 
method  using  a  hydraulic  system, .and  is  now  assigned  to  the  U.S.  Government. 


:r^  r..U’  v>:  Fli  i-.t  Siioty  Rc.^-arcu  0?;;R/\T lOF’/J,  &; PERI EF’CE  WITH 

FJi.lTIO:;  KSO\PE  SYSTEFTS  FROM  1  JA,V'/YKY  19.9  rtiROlGH  1' 1  DECE>!BER  195A. 
(inrc'ctorjto  of  Fii/.ht  Safety  Research,  N'orton  /vFB,  Calif.) 

Peb,  no.  2J-55,  1  Aug.  1955.  AETIA  AD  72  809 


/J-STRY.CT;  During  the  period  1  January  19^9  through  31  December  1954,  reports  of 
516  ejection  cs< upcs  from  USAF  aircraft  were  received.  Successful  escapx:  has 
been  made  ficm  aircraft  in  various  attitudes,  at  altitudes  from  500  to  38,000 
feet,  and  at  airspeeds  up  to  560  knots  indicated.  The  percentage  of  fatal 
injuries  has  gradually  decreased  from  ..  high  of  27  per  cent  in  1951  to  21  pser 
cent  in  1954.  Violent  contact  with  the  ground  as  a  resulc  of  ejecting  too  low 
has  been  the  major  cause  of  ejection  fatalities.  During  1954,  the  {percentage 
CL  fatal  injuries  during  ejections  initiated  below  3000  feet  declined  consider¬ 
ably  over  previous  years.  Wider  use  of  the  automatic  opening  lap  belt  and 
automatic  opening  parachute,  and  provisions  for  ejecting  through  the  canopy  are 
considered  to  be  partially  respponsible  for  this  improvement.  In  addition,  the 
rccom-mended  procedure  of  unfastening  the  manual  type  lap  belt  pric --  to  ejecting 
below  2000  feet  whei.  position  can  be  maintained  in  the  seat,  is  partially 
responsible  for  the  decrease  in  fatalities.  It  is  still  apparent,  however,  that 
some  {Personnel,  particularly  those  in  high  s{>ced  dives  and  uncontrollable 
maneuvers  are  delaying  ejection  until  they  reach  too  low  an  altitude. 

In  addition  to  fatal  injuries  during  ejection,  two  other  areas  of  major 
concern  arc  revealed  by  this  study:  accidental  and  premature  ejections,  (52 


cases)  and  instances  in  which  personnel  were  unable  to  eject  because  of  canopy 
or  ejection  seat  difficulties  (105  cases).  Improver, ent  in  these  areas  and  a 
decrease  in,  tl:c  perdentage  of  fatal  ejections  are  possible  through  better 
design,  maintenance,  inspection  and  crew  trainingon  ejection  escape  systems. 
Aircrew  training  should  place  greater  emphasis  on  the  altitude  at  which  ejection 
escape  should  be  initiated. 


Dodd,  K.N,  1959  UYNAMil.AL  COMPUT.MIONS  FOR  AN  EJECTION  SEAT  SLED  (Royal 
Aircraft  Establishment  Gt.  Brit.)  Technical  note  no.  M.S.  59,  Oct  1959 
ASTIA  AD-232  616 

ABSTRACT:  A  scheme  is  given  for  the  calculation  (on  a  high-speed  computer) 
of  the  dynamics  of  a  rocket-propelled  vehicle  to  be  used  for  ejection  seat 
tests.  (Author) 


Dodson,  11.  L.  1961  EVALUATION  OF  .M.\KT1N -BAfOlR  SfcbVT  POSITIONING  AND 

RFSTR.MNT.  (N.)val  Air  Test  Center,  Patuxenc  River,  Md.) 

Proj.  P44AE23-15,  Rept.  No.  1,  29  December  1961. 

ASTIA  Doc.  No.  AD-271  189. 

AESTR.4CT:  Various  lap  belt/lap  belt  attachment  ^  f^'r 

for  use  in  the  F9F-8T  airplane  Engineering  Change  Proposal  114.  The 


t>  1 1 . 
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I.;-,., 


ir . 


er.,)s.'>-L  1'  t  r;.'  ii.i  w-r-’  <v,i ;  j  r  II-' .•  r  r ..  --'-j  s  i j’ara- 

Chutc  di.;.ce;-,t,  er.i  i  .-nc  y  .yr.-i,*.  1  r  in  ..  t.-iryj:  ■  t.r.i-  yr--'ir.,;.  It  .  i, 

cone  liiiiet)  t!.e  Naval  Paraci.ute  Facility  r  nt  at  ion  of  la-.-  relt  lap 


belt  altachru-nt ,  wlacii  is  currently  in  .•iervice, 
intoftrate;'  t 'rso  iiarneas  is  the  rriost  suitable  a 
in  the  F9F-6T'.  (Author) 


ar.J  t.ie  r-.odified  MA-e  , 
se-bly  for  ince r yora t ion 
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Donal,  J.  S.,  C.  J.  Gan, ole,  4  R .  Shaw  IGda  TiiE  CAkDIA  OLTPUT  IN  .‘•'AN'.  A.' 

AC/.PnO.;  Or  THE  KAT'iARCMETER  FOR  THE  RAPIO  DEI ERMI ;,AT ION  OF  ETHYL 
IOOINT:  in  ESTl.’-lAT ION'S  OF  CAROEA  CLTPJT  t.Y  Ti:£  ETifYL  IODINE  IxTHOD. 

A  STUDY  OF  THE  EFFECT  OF  POSTURE  UPON  T/eRJ'IA  OLTITIT  /U.T)  OTHER' 
CIF.CirLATORY  /uN'D  RESPIRATORY  MEASL'REXEN'TS .  Ar.-.-r.  J.  Phvsi'ol. 

lC9:6ob-682. 
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Dor::,:-!,  P  .  '.J  .  ,  SR.  V  .  I  ,,wt  an  lysi  MOn;:  : 
NE.'^T  A..D  RELATED  CO;  T’ONl.Nl  S  ,  rilL 
Devi.  lopr.i  r.t  Ctr.,  JoL.n..v'; v.  . 


INETALIl.iTION  OF  SUPI.O, 
EAT.  (l.'.ival  Air 
.  1  9.5  i 


252, 


Dorr.an  ,  P.  J.,  6  R.  W,  Lawton  952  yor  ,  ^  t  i  ,  .raLLATION  uF  SUPINE 

SEAT  A:,'D  R1:UTED  components,  INFI  •  ;  '  '  ,I1uN  of  the  SEAT.  (Naval  Air 

Developr.ent  Ctr.,  Johnsville,  Pa  NV.n  .‘■iA-L5208;  10  Dec.  1952 


Dornan  ,  1  .  &  r  R  Lawton  19a9  PHYSIOLOGICAL  INVESTIGATION  OF  INCREASING 

RI  nlST/C.'CE  TO  c  ,..CK0UT  BY  PROGRESSIVE  iiACKW.URO  TILTING  TO  Tii£  SUPLNE  POSITION 
(Naval  Air  Do  ve  1  upnent  Ctr.,  Jchn.sville,  Pa.)  NADC-MA-SAOb ;  30  June  1954 
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*’■  W.  I.iwton  1455  IMLIGNT  INiYNlOIT'.nCAL  AND  PtiVc.,iiUX;iCAI. 

L  JO  T;:i.  SUiT.,L  PthSlTIuN.  (N.iv.il  A;r  1).  ve  1  ,  a;  Ctl.,  J.'hnville, 

Pf).,ret  N'M  0i31  luO  31.0;  lED  ,.\DC  AE-bj.-U;  ii  D.  c  .  1/55,  PHAaE  I 


;.\C-.N  u. 


protetype  .supine  seat,  at  65  decrees  h.K'k  tilt,  A'o;  he,il;i.y  r-.ilc 


subjects  wore  able  to  withstand  up  to  7.0  G  for  30  seconds,  without  grayout •  It 
was  necessary  for  app 'oximately  40  per  cent  of  the  subjects  to  wear  a  stanaard  U. 
S.  Navy  Z-2  Suit  to  combat  the  accelerative  forces,  in  addition  to  the  65  degree 
supination.  Chest  pain  and  discomfort  were  not  reported. 
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Dorman,  P.  J.,  &  R.  W.  Lawton  1955  LETTER  REPORT  -  DEVELOPMENT  OF  SUPINE  SEAT 
AND  RELATED  COMPONTNTS .  (Letter  Report  on  NM  001  100  300,  TED  ADC  AE-6300, 
30  Nov.  1955)  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 


Dorman,  P.J.,  L  R.W.  Lawton  1956  THE  EFFECT  OF  PARTIAL  SUPINATION  CCMBIN’ED 

WITH  THE  ANTI-G  SUIT  ON  G  TOLERANCE  IN  NAVY  PILOTS.  A  PRELIMINARY  REPORT.' 

(I.'aval  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-5606 ,  8  May  1956. 

A.STIA  AD  98  515. 

See  also  J.  Aviation  Med.  27 (6) :4S0-49b ,  Dec.  1956. 

AiSTR/.CT:  A  preliminary  study  of  the  G  protection  afforded  by  the  combination 
of  partial  sapination  (65  degrees)  and  the  Navy  Z-2  anti-blackout  suit  is 
presented.  A  total  of  305  runs  on  9  trained  centrifuge  subjects  and  233  runs 
on  2*  .;avy  pilots  were  performed.  Using  grayout  (peripheral  light  loss)  as  an 
end  ;x>int,  66i7  percent  of  the  fleet  pilots  were  able  to  wit  'tand  7  G  for  15 
to  30  seconds  sitting  upright,  wearing  a  standard  Navy  Z-2  suit  inflated  to  7-9 
psi  pressure.  The  remainder  failed  the  7  G,  30-second  run.  The  65  degree  supine 
posi:icn  arone  failed  to  improve  the  performance  of  this  latter  group.  All  of 
thesv.  subjects  were  then  retested  in  the  65  degree  supine  position  wearing  an 
inflated  Z-2  suit  (u-9  psi  pressure).  One  hundred  percent  of  subjects  thus  test¬ 
ed  successfully  withstood  7  G  for  30  seconds,  although  the  unprotected  tolerance 
in  some  subjects  was  as  low  as  2.5  G.  (Author) 
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Dormnr.  ?.  J.,  &  R .  W.  Lnwton  1956  ErFlXT  ON  G  T0Lr;R.d;CE  OF  PARTIAl  SUPINATION 
WITli  tee  /UnTI-G  suit.  j.  Avi.i.  Ned.  27(6);  490-490 ,  Dec.  1956 
Sv-i  ul  >o  (N.iVal  Air  Development  Ctr.,  John.sville,  Pa.)  NADC -FtA- 5606 

.ANST.IACT:  A  total  of  305  runs  on  nine  trained  centiifugc  subjects  and  233  runs  on 

twenf  >  -  four  Nuvy  pilots  were  perforred.  Using  grayout  (peripheral  ligiit  loss)  as 
an  end-point,  66.7  per  cent  of  the  fleet  pilots  were  able  to  with.stand  7  g  for  15 
C('  30  Si  cor.ds  sitting  upright,  wearing  a  standard  Navy  Z-2  suit  inflated  to  7  -  9 
p^-.-STd-n' pre.ssure  .  The  romairJer  failed  the  7  g,  30-second  run.  The  65  degree 
supine  position  alone  failed  to  improve  the  performance  of  this  latter  group.  All 
of  these  .subjects  were  tlien  retested  in  the  65  degree  supine  position  wearing  an 
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inflated  Z-2  suit  (7-9  p.s.i.  pressure).  One  hundred  per  cent  of  subjects  thus 
tested  successfully  withstood  7  g  for  30  seconds,  although  the  unprotected  tolcr 
ance  in  some  subjects  was  a  s  low'  as  2.5  g.  (AUTHOR) 
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Douglas  Aircraft  THE  CAUSES,  EFFECTS  AND  PREVENTION  OF  EJECTION  INJURIES, 

MODEL  A4D-2  AIRPLA.NE.  (Douglas  Aircraft  Co.,  Inc.,  El  Segundo  ,  Calif.) 
Report  no,  ES  26820 


361 


iJouglas  Aircraft  A  SURVEY  OF  PILOT  ATTITUDES  CONCERNING  INTEGRATED 

GEAR  IN  THE  MODEL  A4D-2  AIRPLANE,  (Douglas  Aircraft  Inc.,  El  Segundo, 
Calif.)  Report  no.  ES  27062 
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Dsuglas  Aircraft  Co.  1948  HLTIAN  TOLERANCE  TO  ACCELERATION  DURING  EJECTIONS 
(Douglas  Aircraft  Co.,  El  Segundo,  Calif.)  ES  21072.  27  Feb.  1948. 
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Douglas  Aircraft  RESEARCH  PROGRAM  PROPOSAL,  AIRCREW  FREEDOM-RESTRAINT 

SYSTEM.  (Douglas  Aircraft  Inc.,  El  Segundo,  Calif.)  £S  26820 
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Douglas  Aircraft  Company.  Inc.  1960  MAN  AND  SPACE.  A  SYSTEM  TO  DETERMINE 
inNi.MTM  SPACE  REQUIREMENTS  FOR  THE  SEATED  OPERATOR  OF  A  FLIGHT  VEHICLE, 
(Presented  at:  SAE  National  Aeronautic  Meeting,  1960,  Paper  173  A) 

(Santa  .Monica,  Calif.,  Douglas  Aircraft  Company,  Inc.,  Jan.  1961)  Rep. 

ES  40025. 


ABSTRiiCT:  A  system  for  determining  minimum  space  requirements  for  the  seated 

operator  of  a  flight  vehicle  is  presented  graphically.  Scale  drawings  of 
anthropometric  manikins  are  given  with  the  basic  functional  envelope  develop¬ 
ment  for  a  single  body  size.  A  typical  composite  functional  envelope  which 
would  accom.modate  all  sizes  from  the  fifth  to  95th  percentiles  is  also 
shown.  (Tufts) 


-  2,3o4  _ 


265 

Douglas,  W.S.  1942  FRANKS  SUIT. 

(National  Research  Council,  Canada)  Rej ort  #C-2848,  November  23,  1942 


/...SiRACi:  This'  is  a  report  of  a  conference  held  at  Headquarters,  Fighter 

niT'ng  Lit  ’  the  Franks 
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Downey,  V.M. ,  F.V.  Lorentzen  &  E.H.  Lambert  1949  EFFECT  OP  THE  CROUCH  POSITION 
ON  THE  INCREASE  IN  TOLERANCE  TO  POSITIVE  ACCELERATION  AFFORDED  BY  AN 
ANTI -BLACKOUT  SUIT 
J  Aviat.  Ned,'  20(5):  289-299 


ABSTRACr.-  A  change  from  the  upright  sitting  position  to  a  crouch  position  in 
which  the  eye  level  was  lowered  11  cm.  increased  the  tolerance  of  centrifuge 
subjects  to  positive  acceleration  by  an  average  of  1,2  G  as  determined  by  use 
of  visual  symptoms,  b’pod  content  of  the  ear  and  the  ear  pulse  as  criteria  of 
G  tolerance. 

The  protective  value  of  the  G-4  anti-blackout  suit  was  54  per  cent  greater 
when  assayed  in  the  crouch  position,  than  it  was  in  the  upright  sitting  position. 

Four  of  ten  subjects  were  unable  to  support  their  heads  in  the  crouch 
position  employed  at  accelerations  of  /  G  and  greater. 
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Draeger,  R.Il,,  J.S.  Barr  et  al .  1945  A  STUDY  OF  PERSONNEL  INJURY  BY  "SOLID 

BT„AST"  AND  THE  DESIGN  AND  EVALUATION  OF  PROTECTIVE  DEVICES 
(U.S.  Naval  Med.  Res.  Inst  it.  6.  U.S.  Naval  Hosp.,  Bethesda,  Md . ) 

Res;.  Proj.  X-517;  Kept.  No.  1;  .^larch  1945. 
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parachute  conbtnat  lon^ ejection  seats  vlth 

ariW.--TrpertTlns- to  systems  ^ 

tne  future,  one  will  use  the  Martin  Baker  MKAs'^e^'^  altitude,  For 

ejection  which  is  being  developed  ejection  seat  and  the  rocket 

prestige  of  the  present  .pp„at!s  of  ele«[i^.°" 
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Drcssol,  J.  li.  1958  SAFE  PILOT  EJECTION  LEVEL  DROPS  TO  500  FT. 

S.  A.  E,  Journal  66(7): 119,  Part.  2. 

A1’.ST:i.\CT:  Low-spocJ  ejection  fatalities  have  affected  the  design  of  airplane 
scats  and  controls,  NoW'  the  pilot  nK)vcs  one  control  and  the  ejection  seat 
.-i.Lorntical  ly  throws  him  into  the  proper  parachute  descent  at  low  or  high  alti¬ 
tude. 

Bailing  out  under  2000  ft  resulted  in  death  50%  of  the , time  when  the  pilot  first 
had  to  relcare  the  canopy,  then  fire  the  seat,  release  himself  from  the  scat, 
and  pull  the  rip  cord.,  The  death  rate  climbed  to  757.  for  jumps  under  1000  ft. 

The  Martin-B..kor  scat  adapted  by  the  Navy  now  provides  saf  bail-out  from 
altitud.'s  of  500-700  ft.  straight  and  level. 

Tais  rapid  lov, ’-level  ejection  system  has  a  barometric  and  speed  limiter  to 
prevent  paraci'.utc  failure.  The  barometric  control  prevents  pilot-scat  sep¬ 
aration  abuvi.-  10,000  ft.  The  speed  limiter  is  actually  a  ”p"  meter,  which 
delays  the  piiot  s  chute  from  opening  until  his  deceleration  race  drops  below 
the  sate  value  for  the  chute.  These  provisions  make  the  system  safe  for  normal 
flight  bail -out. 
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Drillis,  Rudolfs  June  1961  ON  BIOMECHANICS  OF  UPPER  EXTREMITY.  (Paper 
Syr.posium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 

Naval  Air  Material  Center,  Ihi ladelphia ,  Penn.  June  1^-15,  1961). 

ABSTRACT:  The  human  arm  is  a  superior  many-sided  tool  which  enables  the 
man  to  perform  skillfully  an  immense  variety  of  activities.  Since  the  eye 
is  not  able  to  catch  and  preserve  the  fast -changing  patterns  of  arm  and  hand 
m.ovements ,  objective  methods  of  recording  are  needed.  The  most  frequently 
used  methods  for  recording  movements  are  optical  and  electrical.  They 
permit  simple  reduction  of  data  and  enable  quantitative  measurem.ent s  of 
displacement,  velocity  and  acceleration.  Normally  each  movement  can  be 
submitted  to  a  biomechanical  analysis  in  terms  of  temporal,  kinematic  and 
kinetic  factors.  The  analysis  discovers  the  acting  forces  and  indicates 
the  possibilities  for  work  simplification  and  increase  ot  movement  and  tool 
ef f ic iency . 
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Drury,  D.;;.  194  7 

AcCi:h;::t'.Tiox  o:;  tilE 

(  l.'.  i\'v  r.,  i  ty  o;'  Soul 
C.'niraeL  no.  Noori77 


niVSIOLOCICAL,  BlOCiOiMICAL.  AiiD  AiA-OMlCAL  FFFFC-S  OF 
'  pilot  POSITION  IN  iiiGH  SPEED  AIRCRAFT. 
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DuBois,  E.  F.  1944  ANATOMY  AND  PHYSIOLOGY  OF  THE  AIRPLANE  COCKPIT. 
(National  Research  Council,  Washington,  D.  C.) 

CAM  Report  #375,  16  Nov.  1944. 
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Dolk)is,  E.F.  19.5  THE  ANATOMY  AND  PHYSIOLOGY  OF  THE  AIRPLANE 

COCKPIT.  Aeron.^ut .  Eimnr. .  Rcv. ,  4(4):  15,  17,  21. 

iV.'S7'<AC7:  Suggests  a  recons idcr.it ion  of  cockpit  design  with  reconstruction 
ivl.ir.nod  according  to  principles  of  human  anatomy,  physiology,  and  psychology. 
Proposes  relocation  of  and  standardization  of  position  and  actions  of  instru¬ 
ments  and  controls.  Urges  jettisonable  canopies  and  "radically  new  methods" 
for  escape  in  spins  or  at  very  high  speeds. 

Cites  Dellavcn's  studies  as  evidence  that  the  human  body  could  stand  enormously 
high  decelerations  (30  g  and  probably  40  g)  if  the  resulting  pressures  were 
reasonably  supported  and  distributed.  Cockpits  should  be  stressed,  therefore, 
so  that  they  will  not  collapse  under  forces  that  develop  less  than  30  g. 

(CAR!) 
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DuBois,  E.F.  1945  THE  SAFER  COCKPIT. 

Skyways .  4:41,  90 


ABSTRACT:  The  survey  and  analysis  of  craslios  has  developed  several  points  of 
funoamer. t a  1  irtortance.  The  first  is  the  fact  that  the  human  body  when 
supported  by  tlie  prop.r  belt  and  shoulder  harness  can  withstand  decelerations 
of  great  magnitude  for  short  intervals,  probably  40  g's  or  more.  This  means 
that  if  the  cockpit  does  not  collapse  and  if  the  seat,  harness  and  their 
at  taclnrcM’.t  s  do  not  break,  a  pilot  can  crash  at  high  speed  and  still  escape 
Serious  injury.  If  a  belt  without  a  shoulder  harness  is  worn,  the  pilot  or 
passo.-.gor  jacknifes  forward  and  survives  or.iy  if  his  head  does  not  swing  into 
a  .structural  r.cm.ber.or  rigid  instrument  panel.  Some  pilots  are  killed  by 
steering  waccls;  otherr-  su.stain  fractures  of  the  legs  oy  "ankie  traps"  in  the 
for::  01  pc-orly  designed  rudder  pedals.  A  large  numlicr  of  head  and  face 

JaLjitrujjj5_rtauS-ed  -i.y-siva  Fp--edges---and— s^tki'd  -swrtrdTcrs'-DiT  t  h e“TnsTYirmcTrt  paneFTouTd 
be  prevented.  In  general,  the  farther  the  pilot  or  passenger  is  placed  from 
the  engine  and  instru:..ent  panel,  the  greater  arc  his  chances  of  survival. 
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DuBois,  Eugene  F.  Sept.  1952  SAFETY  BELTS  ARE  NOT  DANGEROUS 
BrLt.  Med.  Journal.  Sept.  27,  1952,  pp.  685-686. 

ABSTRACT:  The  once  wide-spread  belief  that  1,000  lb.  safety  belts  cause 
internal  injuries  in  the  case  of  crash,  has  been  refuted  by  the  efforts 
of  the  Crash  Injury  Research  unit  of  the  Cornell  University  Medical  College 
(New  York  City).  An  analysis  of  the  crash  of  a  Viking  aircraft,  on  October 
31,  1950,  at  London  Airport,  and  a  tabulation  of  autopsy  findings,  showed 
complete  absence  of  abdominal  injuries.  Almost  all  safety  belts  and  seat 
anchorages  had  broken  at  the  very  first  impact.  In  other  accidents,  where 
even  stronger  belts  than  in  the  Viking  had  been  used,  hardly  any  evidence 
of  belt  injuries  was  found,  as  the  858  crash  analyses  ^how. 
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Duddy,  J.  H.,  &  C.  A.  Dempsey  1958  LIGHT-WEIGHT  SEATING:  DESIGN  RESEARCH  AND 
DEVELOPMNT  OF  A  NET  SEAT  FOR  PROJECT  MANHIGH .  (Wright  Air  Development  Divi¬ 
sion,  V.'right-Patterson  AFB,  Onto)  WADD  TR  58-307;  ASTIA  AD-206  922  ;  Dec.  1958 

ABSTRACT:  This  lu-port  describes  the  design  research  and  development  of  a  light- 

w.;'ight  nylon  net  seat  for  project  MANHIGH.  Experiments  were  conducted  to  deterr.ine 
the  ways  in  which  the  complex  contours  of  a  continuous  body  supporting  surface 
could  be  generated  with  nylon  net..  Three  independent  factors,  found  to  affect  the 
curvature  of  the  surface,  w.are  varied  empirically  to  develop  an  experimental  seat 
design  for  submission  to  the  Project  MANHIGH  contractor.  Contractor  forces 
developed  an  aluminum  and  nylon  net  facsimile  of  the  proposed  seat  for  installa¬ 
tion  in  the  balloon  gondola.  An  evaluation  of  the’  seat  was  conducted  by  the  pilot 
during  OPERATION  MANHIGH  II. 
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Dvoiak,  J.  1951  UIL'iROVO.ST  PRI  SESKOKU  PALAkEM  (Injuries  During  Parachute 
Jumps) 

Vojensko  Zdravo tn icke  I. is  tv  (Prague)  20:  135-136,  May-June  1951 
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Dye.  E-R-  1942  PILOT'S  SEAT  (PLASTIC)  -  MODEL  SBD-3 

(Douglas  Aircraft  Co.,  Inc.,  El  Segundo  Plant,  Calif.)  Report  No  6042 
Test  .\o.  343,  ASTIA  ATI-  104  982,  August  1942 


ABSTRACT:  The  purpose  of  the  tests 
strc;igtii  of  a  pilot's  seat  made  of 
structure  of  the  seat  was  rigid  and 
these  tests . 


on  the  pilot's  seat  was  to  determine  the 
plywood.  It  was  found  that  the  main  main 
satisfactory  under  the  ultimate  load  of 
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During  the  tests,  it  was  observed  that  the  lap  belt  attachment  fitting  should 
be  attached  to' the  seat  in  a  more  secure  manner  either  by  increasing  the  size 
and  gauge  of  the  bolt  head  bearing  plate  or  by  using  a  three  bolt  connection. 
The  attachment  fitting  screws  used  in  this  seat  should  be  replaced  by  clevis 
or  A.N.  bolts  to  exposed  unthreaded  surface  to  bearing  on  the  wood. 
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Dye,  E.  R.  Dec.  1951  RESEARCH  ON  PADDING  MATERIAL  (Cornell  Aero.  Lab.  Inc.) 
Rept.  No.  OG-674-D-2,  Dec.  27,  1951. 
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Dye,  E.R.  1957  DESIGNED  FOR  LIVING 

(Cornell  Aeronautical  Laboratory,  Inc.)  Research  Trends  5(3): 

Fall  1957. 

ABSTRACT:  Over  60  safety  concepts  have  been  incorporated  in  the  Cornell  Liberty 
Safety  Car,  designed  to  afford  maximum  protection  to  passengers  during  a  crash. 
"Accordion"  doors  for  easy  entrance  and  exit,  bucket  seats  for  better  lateral 
support  to  the  hips,  body-restraining  panels  and  seat  belts,  are  among  the  safety 
features  illustrated  here. 
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Dye,  E.R.,  and  M.D,  Smith  1958  IMPACT  PROTECTION  WITH  FOAM  PLASTICS. 
Ncch.  Enq..  80(12):65-67,  Dec.  1958 


Ar/S'TIL\CT:  ,  Paper  discusses  the  methods  of  selection  of  a  low-density  cellular 
plastic  of  the  right  dimensions  and  mechanical  properties  to  protect  the  head 
during  impact. 
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Dyr.e,  H.  C.  1950  REPORT  ON  USAF  RESCUE  AND  SURVIVAL  CONFEREE^  n 

(Air  Materiel  Command,  Wright  Patterson  AFB,  Dayton,  Ohio) ^A-g^ril  1950. 
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RESTRAINT.  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 

E 
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E.-irlc,  K.  1959  M\ra’IN-BAKER  SYSTEM  PARACHUTE  AND  HARNESS  DESIGN  IMPROVEMENT 
AND  EVALUATION  (Joint  Parachute  Test  Facility,  U.  S.  Naval  Auxiliary  Air 
Station,  El  Centro,  Calif.)  Naval  Parachute  Unit  Technical  Rept.,#3-59; 

TLD  ELC  AE-52A2.5;  ASTIA  AD-266  378;  2, Apr.  1959 

A":  a  result  of  conference  considering  Fleet  and  contractor  reported 
and  iaire.ni  oi  Aeronautics  Inspection  Tcain  discovered  discrepancies  existing  in 
rt  in  - Ni.r  escape  systcr.  installations  and  other  considerations,  the  Bureau  of 
.'uronaut  ics  initiated  concurr*  nt  coordinating  ’A”  priority  projects  at  the  Naval 
INirachute  Unit  and  the  Air  Crew  Equipment  Laboratory  to  sponsor  expedited  develop- 
:.\.".t  and  evaluation  of  a  universal  improved  system  for  retrofit  into  all  Martin- 
.  ..her  seats.  Nutu.A  .support  and  coordination  between  those  laboratories  was 
U  i  I'i  c  t  d  . 

Tue  Naval  rar.;c!:,t^  Unit  f  ,i  nr  i  e,i  t .  d  approxiiruate  1  y  eighteen  special  modifications 
and  as.se-.r.  '  1  s  o.  t;,e  I'.NA  horse  shoe  pack,  including  ripcord,  various  kinds  of  lap 
oelt  and  kit  .su.-.;n  n.-  ion  assemblies,  and  integrated  torso  suits  and  harnesses  to 
su.  port  evaluatio.-.  tests  at  the  Naval  Parachute  Unit,  Air  Crew  Equipment  Laboratory, 
and  the  SMlRT  ;;,.rric,inc  Mesa  facility.  The  Naval  Parachute'  Unit  received  various 
ACEL  versions  of  certain  of  the  foregoing  components  both  for  testing  and  for 
faorication  into  assemblies  which  were  returned  to  ACEL  in  support  of  that 
..  c  t  i'.'i  t  y  '  s  ,.'v.;  lua  t  ion  program. 

Vbv'  N..V1I  Par.ieluite  Unit  evaluation  program  included  four  in-flight  dummy  ejections, 
tiiirty  live  jumps,  dummy  drop  tests,  and  numerous  ditching  drills,  components  tests 
i  N,  seat  ..nd  in  the  inverting  fixture  for  seat  restraint.  In  addition,  arrange- 
m.ni.s  were  con.surm.itcd  whereby  the  Naval  Parachute  Unit  modified  parachute  and  lap 
eie  Were  utilized  in  two  F8U-3  cockpit  rocket  sled  tests  at  the  SMART  facility 
ill  con  j  ur.c  t  ion  with  Clie.nce  Vought  MK  G5  ejection  scat  evaluation. 

Ultir.:.;te  coordination  of  tl>c  laboratories'  project  developments  will  be  affected. 

is  considered  tluit  utiliz.ition  of  several  of  the  Naval  Parachute  Unit  modifi¬ 
cations  will  sipp-.if  icant  ly  improve  the  present  interim  Martin  Baker  parachute 
f.-om  ti.c  standpoints  of  comfort,  adjustability,  ease  of  ditching  with  survival 
gear,  manual  bailout,  ...id  overall  system  compatibility.  (AUTHOR) 


A.NTI-BIwiCKOUT  SUITS.  EFFECT  OF  WEARING  ON  V  AND  G  DURING 
.  ..^,iv  NG.  (Tactical  Test,  U.  S.  Naval  Air  Test  Center.  Patuxent 
.wver,  ..dO  Project  No.  TED  NO.  PTR  -  2404,  16  July  1945 
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Larly,  J.  C.  1951  THE  NAVY  EJECTABLE  COCKPIT.  J.  Aviation  Med. 
22(0:46-49. 

S'S.yJ:?\Y :  The  ejection  seat  has  proved  effective  and  safe  as  a  means  of 
o(..ei.\;ency  escape  from  aircraft  at  current  operational  speeds  and  altitudes. 
However,  prospective  improvement  in  aircraft  performance  will  render  this 
device  obsolete  because  of  the  hazards  of  windblast,  anoxia,  and  extreme 

cold. 

The  ..'..vy  Zjcctable  CocUpit  is  designed  to  provide  positive,  safe,  emergency 
separation  from  high  perfoniiance  aircraft,  and  a  safe,  even  comfortable, 
descent  and  landing.  The  pilot  is  ejected  in  an  enclosed,  pressurized, 
and  relatively  warm  cockpit.  After  landing,  the  cockpit  becomes  a  usable 
lifeb'^at  at  sea,  and  an  effective  shelter  on  land. 

T..J.S  survival  feature  is  of  great  importance  in  cold  weather  operations. 
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Edelberg,  R.  1953  PROBLEMS  OF  EMERGENCY  ESCAPE  IN  HIGH  SPEED  FLIGHT: 
TLV.bLIXG.  (Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio) 
WADC  Document  #53WC-1'.7G 
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Edclman,  W.  E.  1957  THE  DYNAMICS  OF  SEAT  BELT  DESIGN. 

(Master's  Thesis  for  MS  in  ME,  University  of  Minnesota)  Dec.  1957 
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Educational  Research  Corporation  1959  A  BIBLIOGRAPHY  ON  HUMAN  FACTORS 

ivZLATED  TO  MANNED  b.ACE  VEHICLES  (Educational  Research  Corporation, 
Cambridge,  Mass.)  Contr.  N  61339  294,  ERC  pro j .  496,  Oct.  1959. 


AESTlw.CT:  T;.is  bibliography  on  human  factors  related  to  manned  space  vehicles 
is  intenv.i;d  to  supplement  other  listings  in  the  same  area  by  adding  to  rather 
than  by  displacing  them.  A  list  of  such  sources  is  presented  alphabetically 
by  a.t.ior  and  with  annotations  that  are  intended  to  give  the  reader  some  idea 
whcc..cr  ti.c  citation  refers  to  something  he  might  be  interested  in.  A  subject 
index  is  included. 
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Edwards,  George  A.  19AA  FINAL  REPORT  ON  TEST  OF  CUSHION,  BACK  AND  SEAT, 

NEOPRENE  FOAM 

^rmy  Air  Forces  Proving  Ground  Command,  Eglin  Field,  Florida)  AAF  Bd.  Pro j .  No. 
(M-4)  546  Serial  No.  7-44-13  June  12,  1944  ASTIA  ATI  73  196 

ABSTRACT:  Tests  were  conducted  using  two  types  of  pad  assembl ies-parachute  back, 
and  3  types  of  cushion  assembl ies-parachute  seat,  filled  with  neoprene.  The  tests 
were  conducted  to  determine  whether  or  not  the  equipment  possessed  the  following 
necessary  military  charactersitics:  (1)  The  cushions  should  be  of  a  suitable 
size  and  weight  to  fit  the  parachute  harness.  (2)  The  filler  should  not  have 
any  tendency  to  pack,  break  up,  or  shift.  (3)  After  prolonged  use,  the  degree 
of  fatigue  of  the  user  should  be  less  than  with  the  present  standard  parachute 
back  pad  and  seat  cushion.  After  completion  of  the  tests,  it  was  concluded  that 
the  subject  equipment  was  of  light  weight  and  of  a  size  suitable  to  fit  the  seat- 
type  parachute  harness.  Furthermore,  the  neoprene  filler  did  not  pack,  break  up 
or  shift  as  does  the  hair  filler  now  in  use  in  many  parachutes.  The  fatigue  of  the 
user  was  less,  after  prolonged  use,  than  with  the  hair  filled  pads  and  cushions, 
and  similar  or  slightly  less  than  with  the  old-type  combination  rubber-air 
cushion.  Finally,  the  seat  chshion  weighing  2.63  pounds  is  the  most  comfortable 

of  the  3  types  furnished. 
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Edwards,  H.H.  1962  EMERGENCY  DETECTION  AND  ESCAPE  INITIATION  SYSTEM.^....PARLI. 
LIOLTID  PROPELLANT  BOOSTERS  (Aeronautical  Systems  Division,  Wright-Patterson 
AFB,  Ohio)  ASD  Technical  Documentary  Report  62-276,  Part  I;  4  May  1962 
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Eiband,  A.M.  S.H.  SimpKinson  6  D.O.  Black  1953  ACCELERATIONS  AND  PASSENGER 
HARNESS  LOADS  MEASURED  IN  FULL-SCALE  LIGHT -AIRPLANE  CRASHES 
(National  Advisory  Committee  for  Aeronautics,  Washington,  D.C.)  NACA  TN  2991; 
August  1953.  ASTIA  AD  15  669 

ABSTRACT:  Full-scale  light-airplane  crashes  simulating  stall-spin  accidents 
were  conducted  to  determine  the  decelerations  to  which  occupants  are  exposed 
and  the  resulting  harness  forces  encountered  in  this  type  of  accident.  Crashes 
at  impact  speeds  from  42  to  60  miles  per  hour  were  studied.  The  airplanes  used 
were  of  the  familiar  steel-tube,  fabric-covered,  tandem,  two-seat  type.  In 
crashes  up  to  an  impact  speed  of  60  miles  per  hour,  crumpling  of  the  forward 
fuselage  structure  prevented  the  maximum  deceleration  at  the  rear-seat  Ir  ;ion 
from  exceeding  26  to  33  g.  This  maximum  g  value  appeared  independent  of  tne 


-  2.572  . 


inpact  speed.  Restraining  forces  in  the  seat-oelt  --  shoulder-harness  combination 
reached  5800  pounds.  The  rear-seat  occupant  can  survive  crashes  of  the  type 
studied  at  impact  speeds  up  to  60  miles  per  hour,  if  body  movement  is  restrained 
by  an  adequate  seat-belt  --  shoulder-harness  combination,  so  as  to  prevent 
injurious  contact  with  obstacles  normally  present  in  the  cabin.  Inwardly 
collapsing  cabin  structure,  hoyever,  is  a  potential  hazard  in  the  higher-speed 
crashes.  ^NACA) 
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Eisen,  L.,  &  R.  S.  Zeigen  1959  A  SUPINE  SEAT  FOR  HIGH-STRESS  TESTING  OF 
PRIMATES.  (Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio) 

WADD  TR  59-165;  ASTIA  AD-219  89A;  April  1959 

ABSTRACT:  This  study  summarizes  the  design  rationale  of  a  supine  seat  and  restrain 
harness,  with  surrounding  inclosure,  for  high  stress  bioscience  experiments  with 
a  Macaca  cynomolgus  monkey  (Macaca  iris).  This  configuration  is  intended  for  test 
under  various  abnormal  stresses  including  high  g  centrifuge  runs.  Testing  and  feed 
ing  of  the  subject  in  the  inclosure  will  be  accomplished  to  determine  his  reaction 
to  these  stresses.  With  minium  modification.  The  Macaque  supine  seat  and  restrain 
harness  could  accept  any  primate  for  ground  tests  or  bioexperiments  in  space  flight 
A  brief  description  of  an  earlier  supine  test  seat  and  restraint  harness  for  lowp 
stress  experiments  using  a  squirrel  nxinkey  is  included.  ,  >  .  -  , 


Ellingson,  H.  V.  1960  AVIATION  MEDICINE 

In  Piersol,  G.  M.,  and  E.  L.  Bortz,  Ed.,  Cyclopedia  of  Medicine. 

Surgery  and  Specialties:  Review  Service  (Philadelphia,  F.  A.  Davis  Com¬ 
pany;  1960),  pp.  22; -246. 


ABSTRACT:  The  scope  and  Implications  of  aviation  and  space  medicine  are  suimnar- 
i ly  discussed.  Consideration  is  given  to  the  general  and  specific  stresses 
which  may  be  encountered,  to  medical  and  psychiatric  problems,  air  travel 
and  transportation  of  patients,  pilot  and  astronaut  selection,  protective 
equipment  and  clothing,  and  to  flying  safety  and  accidents  Involving  nuclear 
weapons. 
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Ellis,  B.C.  E.A,  Ripperger  and  J.  N.  Thompson  1961  DESIGN  OF  CUSHIONING 
SYSTENo  FOR  AIR, DELIVERY  OF  EQUIPMENT.  (Structural  Mechanic,  Research 
Lab.,  U.  of  Texas,  Austin)  ASTIA  AD-270  241L,  August  1961 

ABSiRACT:  A  description  of  effective  systems  is  given  by  which  the  impact  on 
ground  contact  may  be  reduced  within  permissible  limits  through  the  use  of 
cushioning  materials.  In, addition  to  theory  of  cushioning,  the  properties  of 
cushioning  materials,  and  the  fragility  of  vehicles,  the  procedure  for  design¬ 
ing  a  cushioning  system  for  a  vehicle  is  given.  (Author) 
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Ellis,  J.  D.  1940  THE  INJURED  BACK  A1,'D  ITS  TREATMENT.  (Springfield, 
Illinois:  C.C.  Thomas  and  Co.,  1940.) 
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Ellis,  J.  D.  1944  COMPRESSION  FRACTURES  OF  THE  VERTEBRAL  BODIES  AIX 
OTHER  CHANGES  MISTAKEN  FOR  THEM.  The  Journal  of  Bone  and  Joint 
Surgery  26 ( 1 ) ; 139- 145 . 
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Ellis,  M,  M.  1921  PULSE -RATE  AND  BLOOD  PRESSURE  RESPONSES  OF  MEN  TO  PASSIVE 
POSTURAL  CHANGES.  Amer.  J.  Mod.  Science  161:568-578 


?98 


Ellis,  M.  M.  1922  PULSE  RATE  AND  BLOOD  PRESSURE  RESPONSES  OF  >X::  TO  . 
PASSIVE  POSTURAL  CHAIXES .  ii.  UNDER  LOW  OXYGEN.  Air  Serv.  Ir.iorm. 
Cir.  (Wash.  D.  C.)  IV,  No.  359-75. 


Eliufon,  E.  E.  and  P.  Goldberg  1956  ANALYSIS  OF  CCMPONENTS  INVOLVED 
IN  AN  EJECTION  SEAT  MALFUNCTION 

(Naval  Ordnance  Lab,  White  Oak,  Md.)  6  June  1956 
NAVORD  rept.  no.  4319  ASTIA  AD  113  862 


ABSTRACT:  "Studies  were  conducted  at  the  Laboratory  to  determine:  (1)  the 

sensitivity  of  the  PECC  Mk  1  Mod,  0;  (2)  the  output  characteristics  of  the 
firing  mechanism;  and  (3)  the  adequacy  of  design  of  the  firing  mechanism 
and  cartridge  assembly.  Approximately  900  primers  were  fired  under  varying 
conditions.  Conclusions  drawn  for  these  firing  tests  can  be  summarized  as 
follows:  (1)  penetrations  of  .-12  inches  are  marginal  and,  therefore, 

unsatisfactory;  (2)  primer  penetrations  of  .017  inches  or  better  will 
reliably  fire  the  primers;  (3)  spring  strength  as  low  as  25.5  Ibs/inch 
compression  gives  reliable  results  providing  a  minimum  penetration  of  .017 
inches  is  obtained;  (4)  primers  can  be  fired  with  varying  firing  pin  eccentrici¬ 
ties  up  to  .055  inches  with  .017-lnch  primer  penetration  and  a  31-pound  spring; 
(5)  the  weight  of  the  piston  has  little  effect  on  the  sensitivity  of  the 
primer  itself;  (6)  when  firing  pins  are  forced  into  primers  slowly,  misfires 
are  possible  with  penetrations  of  up  to  .070  inches;  and  (7)  primer  penetrations 

of  .061  ±  .017  inches  and  spring  strengths  of  36  ±  5  pounds  gave  reliable 
firing.  Based  on  available  information,  the  conditions  under  which  the 
accident  occurred  were  such  that  reliable  functioning  should  have  been 
expected.  Undeterminable  parameters  which  may  have  contributed  to  the 
accident  were  discussed.  Analysis  of  the  firing  mechanism  showed  poor 
design  of  several  components.  Examination  of  sample  firing  mechanisms 
revealed  components  out  of  tolerance  in  critical  dimensions."  (NOL  abstract) 
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Emanuel,  I.  and  J.  Barter  1957  LINEaK  DISTANCE  CHANGES  OVER  BODY 

JOINTS.  (Wright  Air  Development  Center,.  Wright-Patterson  AFB,  Ohio) 
TR  56-364,  ASTIA  AD-118  003,  February  1957 

ABSTRACT:  Moasureruents  of  joints  and  joint  complexes  on  30  men.  Summary 
statistics  and  desien  values  are  presented  for  48  linear  distant  changes. 
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1 ,  I.,  6  M.  Alexander  1957  HEIGHT-WEIGHT  SIZING  AND  FIT-TEST  OF  A 
CUT'.WAY  G-SLTT,  TYi'E  CSU-3/P.  (Aero  Med.  Lab.,  Weight  Aii  Development 
Center,  Wr igh t -Pa t terson  AFB,  Ohio)  WADC  TR  57-432;  ASTIA  AD  130  912, 
July  1957. 


AbSirO.CT:  :;e,dy 

iu  ell  re.ir.a ’i  yzed 


size 
to  y 


data 
ic  Id  a 


from  the  1950  air  forte  anthropometric  survey  have 
statistical  sizing  program  based  on  height  and  we 


ght 
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Tliis  six-size  program  was  incorporated  into  the  Type  CSU-3/r  Cutaway  Antl-g 
Garment,  which  was  tested  from  the  standpoint  of  fit  and  comfort.  Suit  selection 
was  accomplished  simply  by  asking  each  subject  his  height  and  weight.  Of  seventy 
three  subjects  fitted,  seventy-two  were  comfortably  accommodated  by  the  size 
indicated  by  height  and  weight  values.  It  is  concluded  that  this  sizing  proce¬ 
dure  will  result  in  the  saving  of  time  and  money  because  of  the  ease  of  fitting, 
reduction  of  individualized  tailoring  and  simplification  of  procurement, 
rnarn 
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Emrick,  W.H.  1954-55  DEVELOPMENT  OF  CATAPULT,  AIRCRAFT  PERSONNEL  CAPSULE 
T16  AND  T16E1,  FOR  THE  MX  15548  (F103)  AIRCRAFT  CAPSULE  ESCAPE  SYSTEM. 
(Reaction  Motors,  Inc.,  Rockaway,  N.Y.)  Rept.  no.  RMI-024-F; 

Contract  DA  30-069‘-ord-1240:  ASTIA  AD-113381;  4  Jan.  -  Dec.  1954.  May  1955 
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Ender,  W.K.  1949  STUDY -EJECTION  SEAT  TRAJECTORY  -  TIME  REQUIRED 

TO  APPROACH  TERbUNAL  SPEED  WITHOUT  THE  USE  OF  A  DROGUE  CHUTE. 

.  (Douglas  Aircraft  Co.,  Inc.,  El  Sesundo.  Calif.) 

Report  No.  £5-15220 
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Ernsting,  J.,  H.L.  Roxburgh  &  P.R.  Wagner  I960  RAPID  DECOMPRESSION  IN  THE 
HELMET,  JERKIN,  ANTI-G  SUIT  SYSTEM- -A  PRELIMINARY  REPORT 
(Flying  Personnel  Research  Committee,  Farnborough)  FPRC/1150  April  1960 
ASTIA  AD  261  160 


ABSTR/\CT:  Experiments  were  conducted  by  the  R.A.F,  to  establish  the  effects  of 
rapid  decompression  on  aircrew  wearing  the  R.A.F,  partial  pressure  suit  system 
incorporating  the  anti-g  suit,  the  partial  pressure  jerkin  and  the  partial 
pressure  helmet.  During  the  tests  it  was  found  that  the  expiratory  valve  in  the 
partial  pressure  helmet  has  a  marked  resistance  to  flow  even  when  there  is  no 
compensating  pressure.  This  resistance  to  flow  is  increased  by  virtue  of  the 
compensation  of  this  valve  to  a  pressure  in  the  helmet  inlet  tube  which  is  mam 
tained  by  the  Mark  3  jerkin  connector.  The  pressure  jerkin  is  not  inflated 
sufficiently  quickly  to  prevent  full  and  rapid  distension  of  the  lungs.  In  the 
present  investigation  no  damage  to  the  personal  equipment  was  noted  even  in  the 
simulated  lung  experiments  where  peak  pressures  of  the  order  of  80  mm  Hg  were 
applied  very  rapidly  to  the  pressure  helmet. 


( 
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Ervin,  R.  G.  .1960  HUMAN  FACTOR  CONSIDERATIONS  IN  THE  DESIGN  OF  THE  B-58 

ESCAPE  CAPSULE.  (Paper,  31sc  Annual  Meeting  of  the  Aerospace  Medical  Assoc¬ 
iation,  Americana  Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 
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E.sgar,  J.B.  &  W.C.  Morgan  1960  ANALYTICAL  STUDY  OF  SOFT  LANDINGS  ON  GAS -FILLED 
BAGS 

(National  Aeronautics  and  Space  Administration)  NASA  TR  R-75;  ASTIA  AD  242  357 

ABSTR/ICT:  An  analytical  procedure  was  developed  that  is  valid  for  bags  of 
various  arbitrary  shapes  and  is  applicable  to  planetary  or  lunar  landings  for 
sinking  speeds  that  are  small  compared  to  the  sonic  velocity  of  the  gas  within 
the  bag.  For  landing  on  the  earth  at  speeds  consistent  with  normal  parachute 
descent,  the  relative  merits  of  four  bag  shapes  were  evaluated  both  with  and 
without  gas  bleed  from  the  bags.  Deceleration  and  onset  rates  acceptable  for 
well-supported  hunvans  seem  feasible. 
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Esgar,  Jack  B.  1962  SURVEY  OF  ENERGY -ABSORPTION  DEVICES  FOR  SOFT  LANDING 
OF  SPACE  VEHICLES 

(National  Aeronautics  and  Space  Administration,  Washington)  NASA  TN  D-1308 


ABSTRACT:  Energy-absorption  methods  chat  may  be  useful  for  impact  attenuation 

of  space  vehicles  landing  on  lunar  or  planetary  surfaces  were  surveyed. 
Relative  merits  of  various  systems  are  discussed,  the  effectivenesses  are 
compared,  and  conclusions  are  drawn  as  to  the  more  promising  types  of  systems. 


Estes,  E.  H.,  Jr.T  H.-D.  McIntoshT-A.^-M.  Weissler.and  J.  V.  Warren  1956 
VASODEPRESSOR  SYNCOPE.  EFFECT  OF  G  SUIT  INFLATION  ON  CARDIAC  OUTPUT. 
Circulation  14:933. 
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Evans,  R.  Nov.  1954  TllE  RELATIVE  CRASH  PROTECTIVE  QUALITIES  AND  DEFICIENCIES 
OF  PASSENGER  SEAT  KIL-S- 7877  (AER)  I  FORWARD  AND  AFT  FACING  POSITIONS. 
(Aero  Medical  Equipment  Lab.,  Naval  Air  Material  Center,  Philadelphia, 
Pa.)  Rept.  TED  No .  NAM  AE  6303,  15  Nov.  1954. 
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Evrard,  E.  1957  LE  SAUVETAGE  DES  AVIATEURS  PAR  SIEGE  EJECTABLE  (RESCUE  OF 

AVIATORS  BY  MEANS  OF  EJECTION  SEATS  (Air  Technical  Intelligence  Center, 
Wright-Patterson  Air  Force  Base,  Ohio)  Rept.  no.  ATIC-305111-A;  1957, 
ASTIA  AD- 140  536 


ABSTRACT:  During  a  period  of  five  years  (1952-1956)  fifteen  cases',  wherein  ejectu" 
seats  were  used  in  the  pursuit  plane  squadron  of  the  Air  Force,  were  recorded. 

Fove  ejections  ended  in  the  death  of  the  users.  Ten  cases  of  ejection  saved  the 
pilot's  lives.  An  analysis  of  the  medical  aspects  of  the  ejection  conditions  and 
their  consequences  for  the  aviator  may  be  taken  as  precious,  practical  lessons. 
Effort  is  r..ade:  (1)  to  describe  the  circumstances  surrot-ding  the  ejection  where 
the  consequences  were  fatal,  and  those  where  the  conditions  under  which  the  ejec¬ 
tion  took  place  were  abnormal.  (2)  to  contemplate  the  consequences  from  the 
study  of  these  cases  as  far  as  practical  purposes  are  concerned,  (Author) 
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Everling,  0.  1942  WIND  TUNNEL  EXPERIMENTS  WITH  A  CATAPULT  SEAT  -  PART  2  OF’ 

5  Pi\RTS  ■  (WINDKA.NALVERSUCHE  AN  EINERN  SCHLEUDERSITZ ) 

Zcntr.i lo  fucr  Wisscnschaftlichcs  Bcr ichtsw>''oen  ,  Berlin-Adlershof  (Not  translated 
ASTIA  ATI  67  725 


A3STR(\CT:  Wind-tunnel  experimontr  were  conducted  with  a  catapult  seat  to  insure 
safe  escape  of  the  pilot  from  aircraft  flying  at  high  speeds.  The  scat  turns 
about  any  axis  regardless  of  the  aerodynamic  forces.  Accelerations  are  brief, 
and  therefore  have  no  detrimental  physiological  effect.  Various  model  tunnel 
tests  were  made  for  purposes  of  comparison  with  measured  and  calculated 
accelerations. 
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RESTRAINT.  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 
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Fabre,  J.  1959  PROBLEMES  MEDICAUX  LIES  A  L’UTILISATION  DU  SI^E  EJECTABLE 
(Medical  Problems  of  Ejection  Seat  Utilization)  Report  CERMA  1896 


Fabre,  J.  and  B. ,Graber  1959  ROLE  DU  COUSSIN  DE  SIEGE  DANS  LA  GENfeSE 

DES  ACCELERATIONS  LORS  DU  CATAPULT AGE  DU  SIEGE  ijECTABLE  (SEAT  CUSHION 
ROLE  IN  ACCELERATION  PRODUCTION  ON  EJECTION  SEAT  CATAPULTING)  Report 
CERMA  904. 
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ASPECT  MEDICAL  DES  EJECTIONS  PRATIQUEES  EN  FRANCE  SUR 
DIFrt-RE.^TS  TYPES  DE  SIEGES  EJECTABLES.  In  Bergeret,  ed..  Escape  and 
|u,n/ival :  Clinica^  &  Biological  Problems  jji  Aexo  Space  Medicine. 

York,  ^P.H.^Perg^n  Press.  1961)  AGAPDograph  52 . 


ABSTRaiCTr  Over  a  period  of  7  years,  a  wide  diversity  of  ejection  seats  have  ' 
been  used  in  France.  This  study,  reviewing  100  ejections,  deals  .with  a  survey 
on  the  influence  of  altitude  and  speed,  the  percentage  of  fatalities,  major  and 
minor  ir.juries,  and  e.f  cases  in  which  pilots  come  out  unhurt,  in  relation  with 
the  type  of  seats  used  and  the  improvements  which  have  been  added.  The  second 
part  deals  with  the  specific  traumatology  of  the  ejection  phenomenon,  i.e. 
injuries  of  the  spine.  The  author  emphasizes  the  drawback  of  seats  using  non- 
telescopic  guns,  which  involve,  within  too  short  a  time,  values  of  g  which  are 
too  high  and  often  exceed  the  tolerance  threshold  of  the  spine. 


315 


■e,  J.  4Y.  Houdas  1961  PHYSIOLOGICAL  DETERMINATION  OF  FACTORS 

^SPONSIBLE  FOR  SEVERE  LESIONS  AT  THE  TIME  OF  SUPERSONIC  EJECTIONS 
Rey.  .Med.  Aero  (Paris)  2:190-192,  Dec.  1961  (Fr) 
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Fabre,  J.  &  Y,  Houdas  1962  A 
UNE  EJECTION  SUPERSONIQUE 


PROPOS  D'UNE  OBSERVATION  D'UNE  SUJET  AYANT  SUBI 
(CASE  REPORT  OF  A  SUBJECT  HAVING  UNDERGONE  A 


SUPERSONIC  EJECTION) 

Revue  des  Corps-  dfi.  Sflatfi  dSA  axmfififl  (Paris)  3(2);  247-251 


April  1962. 


(In  French) 


ABSTRACT"  This  the  first  French  case,  and  the  second  or  third  known  case,  of 
eiectlon’at  supersonic  speed  (1.000  -  1,100  kilometers/hour)  at  an  altitude  of 
about  12,000  feet,  in  which  the  pilot  survived.  The  pilot  was  comatose  upon 
landing  and  his  parachute  torn  during  opening  at  high  speed.  Medical 
examination  revealed  left  hemiplegia,  right  facial  paralysis,  and  fracture  of 
the  12th  dorsal  and  1st  lumbar  vertebrae.  Coma  persisted  for  8  days;  however, 
good  psychomotor  recovery  followed.  The  origin  of  the  disorders  was  attributed 
primarily  to  the  effects  of  three  factors;  (1)  blast,  (2)  deceleration,  and 
(3)  rotation  of  the  seat  and  pilot. 
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Faget,  M.  A.,  R.  0.  Piland  1960  MERCURY  CAPSULE  AND  ITS  FLIGHT  SYSTEMS. 
Aerospace  Engineering,  19(4):48-53,  58  April  1960 

CONTENTS: 

1.  Detailed  description  of  measures  against  too  high  temperature  inside 
cabins  . 

2.  The  system  of  regulating  the  outer  as  well  as  inner  circumstances  of 
cabin  and  space  suite. 

3.  The  systems  of  regulating  the  stand  of  the  cabins  in  space,  (hand  service). 

4.  Radio -communication  systems. 

5.  Energy  provisions. 

6.  Measurement  of  scientific  instruments  carried  within  flight. 

7.  The  air  cushion  that  "catches"  the  landing  shock. 

8.  The  instrument  panel. 
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Fairbank.s,  D.  H.,  &  B.  Moore  1956  DOUGLAS  A4D  SEAT -EJECTION  TESTS. 

(N.ival  Ordnance  Test  Station,  Supersonic  Track  Division  Test  Department, 

China  Uke ,  Calif.)  Rept .  No.  NOTS  1068;  ASTIA  AD-105  846;  3  Feb.  1956 

ABSTRACT:  A  series  of  aircraft  scat  ejection  tests  were  conducted  on  a  rail  track 
to  investigate  the  operational  characteristics  of  the  A4D  ejetion  system  at  speeds 
approaching  600  knots.  Data  were  obtained  concerning  the  tirr.a-rootion  relationship 


-  2,580  . 


of  the  sled;  the  ejection  characteristics  of  the  canopy,  seat,  and  dunmy,  includ¬ 
ing  ejection  velocity;  and  the  trajectory  of  the  canopy,  dummy,  and  seat  relative 
to  tile  .irpl.ine.  The  tests  gave  no  indication  of  collision  of  the  canopy  with  the 
dummy,  and  revealed  a  minimum  safe  clearance  by  the  dummy  of  the  tail.  Dismember¬ 
ment  of  the  du...:y,  loss  of  personal  equipment,  and  blowing  of  parachute  panels  was 
observed,  indicating  the  high  air  loads  encountered  at  these  velocities.  As  a 
result  of  the  tests,,  the  A40  was  released  for  further  flight  tests  with  the  stan¬ 
dard  Navy  seat  gun  and  cartridge . 
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Fairbanks,  D.J.  1953  STATIC  *’  D  "  RING  GRIP  TESTS. 

(  Stanley  Aviation  Corp.,  Buffalo,  N.Y.)  Document  no.  214 
ASTIA  AD-129  143,  November  1953  . 

ABSTRACT:  A  standard  downward  ejection  seat  was  equipped  with  arm  slings 
which  would  pull  both  arms  simultaneously,  horizontally  backwards  and  outwards 
at  a  45  degree  angle.  The  slings  were  lever  loaded  and  equipped  with  cable 
tension  instruments  capable  of  recording  maximum  tension.  An  instrument  was 
also  attached  to  the  "D"  ring  cable. 

The  three  instruments  were  calibrated  in  the  Stanley  Aviatiou  Corporation 
Dillon  Tensile  Tester  and  a  report  is  included. 

It  was  realized  that  the  airman  being  tested  might  use  his  shoulders  qnd  upper 
arms  to  load  the  arm  slings  in  addition  to  his  grip  on  the  "D"  ring.  Several 
tests  were  run  with  hands  off  the  "D"  ring  and  it  was  found  that  the  shoulders 
and  upper  arms  could  load  the  slings  to  approximately  125  pounds. 
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.Fairbanks,  D.  J.  1954  "D"  RING  SHOCK  ABSORBER  TOWER  TESTS 

(Stanley  Aviation  Corp.,  Buffalo,  N.Y.) 

Contract  AF  33(600)22530  March  1954  ASTIA  AD  129  144 

ABSTRACT:  Five  tower  tests  were  conducted  at  WADC  at  Wright  Field,  Ohio, 

to  evalt>ate  the  adequacy  of  the  2D102100  "D"  ring  shock  absorber  for  down¬ 
ward  ejection  seats.  It  was  established  by  this  testing  program  that 
although  the  "D"  ring  extended  as  far  as  4-3/4  inches  (2  inches  for  initiator 
firing)  from  its  stowed  position  there  was  no  tendency  for  the  elbows  to 

move  outwards  and  hang  up  on  the  hatch.  In  each-case  irt^was-observed  that - 

the  elbows  moved  inwards  rather  than' outwards .  Occupants  for  the  tests  were 
selected  so  as  to  cover  as  far  as  possible  the  sizes  of  personnel  who  use 
the  downward  ejection  seats.  It  was  further  established  that  the  "d" 
ring  cable  tension  loads  using  the  2D102100  "D"  ring  shock  absorber  were  on 
the  average  211  pounds.  A  16mm  slow  motion  picture  was  taken  of  each 
test  and  should  be  used  in  conjunction  with  this  report.  (Author) 
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Fales,  E.D. ,  Jr.  1958  SEAT  BELTS:  SAFE  OR  HAZARDOUS? 
AMA  Reprint  from  Today's  Health.  Oct.  1958. 


ABSTRACT:  This  publication  contains  the  answers  to  questions  commonly  asked 
about  seat  belts.  It  also  reviews  the  opinions  of  several  safety  experts 
concerning  the  aqtual  need  for  seat  belts  in  case  of  accident. 
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Falk,  D.  M.  1949  OPERATIONAL  SUITABILITY  TEST  OF  PULSATING  SEAT  AND  BACK 
CUSHIONS.  (Air  Proving  Ground,  Eglin  Air  Force  Base,  Fla.)  Project  Mo. 
34864  -  5;  31  March  1949;  ATI-64  411 

ABSTR<\CT:  A  pulsating  seat  and  back  cushion  assembly  was  tested  to  determine  its 
operational  suitability.  The  item  tested  was  the  Acromat  Products'  type  M-4 
pulsating  seat  and  back  cushion  assembly,  which  is  composed  of  dual  rubber  con¬ 
necting  hose  and  six  parts:  a  control  valve,  a  pneumatic  val/e,  a  jack  insert 
box,  quick  releases,  pulsating  seat  cushion,  and  a  pulsating  back  cushion.  It 
was  developed  to  increase  pilot  efficiency  through  the  reduction  of  compression 
fatigue.  It  was  recommended  that  the  item  be  tested  on  missions  of  at  least  ten 
hours  in  duration  and  that  further  development  work  be  carried  out  by  the  USAF 
in  order  to  increase  the  comfort  of  aircrew  members  participating  in  long-range 
missions.  (ASTIA) 
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Farley,  N.  E.  1959  THE  SAFETY  THE  MOTORIST  GETS 

(Society  of  Automotive  Engineers,  Inc.,  New  York,  N.  Y.)  Rep.  SP  165, 
June  1959. 

ABSTR.4CT:  Four  papers  dealing  with  the  question  of  what  automotive  engineers 
are  doing  to  assure  safety  in  the  modern  American  automobile  are  included  in 
this  report.  The  specific  aspects  of  the  automobile  that  are  treated  are: 

1)  the  chassis,  2)  the  body,  3)  electrical-accessory,  and  4)  over-all  car 
appraisal.  Various  phases  of  product  development  to  meet  the  changing 
requirements  of  traffic  conditions  and  the  human  factor  in  the  vehicle- 
driver  complex  are  discussed.  Quality  control  methods  that  are  u^ed  to  assure 
that  the  safety  designed  in  is  actually  built  into  the  car  are  discussed 
thoroughly.  (Tufts) 
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Fcderov,  E.K.  1962  THE  DECISIVE  STEP  IN  THE  CONQUEST  OF  COSMIC  SPACE 
Science  and  Culture  (Calcutca)  28(1):  11-14,  Jan.  1962 

ABSTRACT:  Soviet  space  efforts  preparatory  to  manned  space  fli^-ht  included 
studies  dealing  with:  (1)  the  conditions  encountered  during  £pace  flight 
(accelerations,  temperature  changes,  weightlessness,  radiations)  and  means 
of  protecting  the  astronaut  from  their  effects;  (2)  providing  normal  living 
conditions  in  the  space  cabin;  and  (3)  medical  selection  techniques  and  training 
fermat  for  astronauts.  The  system  devised  for  the  constant  medical  supervision 
of  both  the  pilot's  health  and  working  capacity  in  all  stages  of  flight  is 
discussed.  Y.A  Gagarin's  orbital  flight  (April  12,  1961)  is  briefly  mentioned. 
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Ferguson,  Clarence  N.  Risto  P.  Lappala,  &  F.  Bruce  Trenk.  1959 
DEVELOPMENT  OF  IMPROVED  FLIGHT  HELMET  LINEAR 
(BJorksten  Research  Laboratories,  Inc.,  Madison,  Wisconsin) 

WADC  Tech.  Rep.  No.  59-435  October  ASTIA  AD  231  284, 

ABSTRACT:  Various  low-density  plastic  foam  systems  were  evaluated  for 
suitability  for  a  padding  helmet  liner  providing  maximum  comfort  with 
greatest  protection  against  shock  and  impart.  Means  of  fabricating  uniform 
and  reproducible  liners  by  injection  of  fluid  foam  into  molds  were  studied. 

A  linear  was  developed  which  appears  to  meet  specification  requirement 
for  comfort,  protection,  ease  of  application,  and  durability.  It  consists 
of  a  complete  inner  layer  of  a  maximum  comfort,  open-celled,  hydrophobic, 
pol yurenthane  foam,  integrally  bonded  to  an  outer  layer  of  high-energy, 
absorbent,  polyurethane  foam  which  is  thickest  over  the  pariental,  upper 
occipital,  and  temporal  areas  and  also  provides  chin  area  protection. 

Polyurethane  foam  systems  are  shown  to  be  capable  of  providing  the 
desired  combination  of  properties  for  this  application,  utilizing  tech¬ 
niques  adaptable  to  production  processing. 
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Fcldingcr  1945  TESTING  OF  EJECTION  SEAT.  (  Versuche  mit  dem 

Schleudersitz  )  ASTIA  ATI  51836,  February  1945 


ABSTRACT:  A  number  of  ejection  tests  were  conducted  on  an  ejection  seat  with 
dummy  to  test  its  functioning.  From  these  tests  the  characteristics  of  the 
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seat  were  determined  for  the  early  part  of  acceleration  iinnediately  following 
the  detonation  of  the  charge.  It  was  concluded  that  with  proper  installation 
and  normal  functioning  of  components  a  smooth  ejection  can  be  attained.  The 
maximum  acceleration  under  prescribed  conditions  was  130  m/s,  pressure  required 
to  release  the  seat  by  hand  was  determined  at  25  kg. 
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Ferguson,  H.  1953  INVESTIGATION  OF  THE  ACCELERATION  AND  JOLT  HISTORIES  DURING 
ESCAPE  FROM  HIGH  SPEED  AIRCRAFT 

(Wright  Air  Development  Center,  Johnsville,  Pa.)  WADC  TR  52-278,  Suppl,  1; 
Sept.  1953.  ASTIA  AD  27  126 


ABSTRACT:  ■  Improvements  are  obtained  for  the  upper-bound  acceleration-time 
curves  previously  derived  (AD-5010)  by  replacing  the  constant  drag  coefficient 
assumed  earlier  by  a  uniform  1-step  drag  coefficient.  In  this  way,  account 
is  taken  of  the  expected  sharp  drag  coefficient  change  which  occurs  as  the 
escape  unit  passes  through  M"1.0.  This  leads  to  a  discontinuity  in  each  curve 
of  the  family  of  acceleration  curves  and  results  in  a  restriction  on  the  altitude 
range  for  which  the  bounding  acceleration  curves  are  valid.  In  this  report,  the 
algebraic  sign  of  the  acceleration  is  not  suppressed  at  the  end;  it  refers  to 
lower  bounds  of  negative  accelerations  rather  than  up>er  bounds  of  acceleration 
magnitudes.  (ASTIA)  ' 
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Ferwerda,  T.  19^1  TEST  OF  EXPERIMENTAL  PNEUMATIC 
AVIATORS.  (Anacostia  Naval  Airport)  CAM  No.  28 


ABSTRACT:  Spencer  acceleration  belt  and  stockings  tes 


to  1.5  psi  pressure,  they  relieved  aching  in  legs  following  pull  out.  Use  of 
belt  did  not  affect  initial  blackout  at  5 


"g" 


but  aft 


and  remained  clear  for  as  long  as  5  "g"  could  be  held 


STOCKINGS  AND  BELTS  FOR 
24  Sept.  1941 


ted  in  plane.  When  inflated 


1.5  psi,  apparatus  had  no  effect  on 
When  belt  alone  was  used,  very  painful  pressure  was  f^lt  in  legs 


er  blackout  vision  cleared 
on  plane.  When  inflated  to 


g  -tolerance  at  forces  greater  than  5.5  "g", 
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Ferwerda,  T.  1942  ANTI-BLACKOUT  EQUIPMENT  -lEST  OF  -REPORT  ON. 

(Navy  Dept.,  Naval  Air  Station,  Anacostia,  D.C.)  27  April  1942 
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Ferwerda,  T.  1956  ANTI-BLACKOUT  DEVICE 
U.  S.  Patent  2,760,484;  28  Aug.  1956 

ABSTRACT;  An  anti-blackout  device  is  described  and  illustrated  for  use  by  aviators 
in  combat  or  other  aircraft.  The  objects  of  this  device  are  to:  (1)  permit  the 
aviator  to  withstand  more  g  without  graying  or  blacking  out;  (2)  provide  an  automa¬ 
tic  gradient  pressure  means  for  subjecting  the  body  to  increased  g  resulting  from 
acceleration  forces,  and  provide  a  pressure  suit  with  a  gradient  pressure  control¬ 
ling  device  fixedly  mounted  on  the  aircraft  with  a  quickly  detachable  connection 
between  them  permitting  the  aviator  to  detach  his  suit  from  the  equipment  fixed 
to  the  aircraft  instantaneously  should  it  become  necessary  for  bailout. 
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Field,  H.,  &  A.  V.  Bock 
OF  BLOOD  FLOW.  J. 


1925  ORTHOPNEA  AND  THE  EFFECT  OF  POSTURE  UPON  THE  RATE 
Clin.  Invest.  2:67-76 
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Finch,  D.  M..  &  J.  D.  Palmer  1957  DYNAMIC  TESTING  OF  SEAT  BELTS 
Trans.  Soc .  Autowot .  Engr8.»  64:541-51. 


Fischer  '  A,  &  Pavel  Kantorek  1958  URYCHLENIE  METABOLICKEHO  ZOTAVENIA  A 
ZNIZENIE  Oo  DLHI  PO  TELESNEJ  PRACl  CHLADOVYM  PODNETOM  APPLIKOVANYM  V 
POPRACOVNOM  OBDOBI  (Acceleration  of  the  Metabolic  Recovery  and  Dt creasing 
of  02  Deficit  Following  Physical  Labor  by  Mean*?  of  a  Stimulus  of  Cold 
Applied  in  the  Period  after  Finished  Work) 

Cesk.  Fvsiol  (Praha),  ’(b) : 513-514 
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Fisher,  A.C.,  Jr.  1955  AVIATION  MEDICINE  ON  THE  THRESHOLD  OF  SPACE:  SERVICE 
D^TORs',  FACING  MEDICAL  PROBLEMS  UNKNOWN  ON  EARTH,  MAKE  POSSIBLE  MAN'S 
EXPLORATION  OF  THE  HOSTILE  HEAVENS 
The  National  Geograph ic  Magaz ine  108(2):  241-278,  August  1955 

ABSTRACT:  The  author  reports  on  his  visits  to  several  military  and  civilian 
institutions  that  work  on  research  into  the  human  factors  of  flight.  He  describes 
the  effects  of  the  centrifuge  at  Johnsvllle,  Pennsylvania.  Escape  from  aircraft 


ditched  in  water  is  a  subject  under  investigation  at. Pensacola,  Florida.  The 
author  discussed  a  wei.ghtless'  ride  during  his  visit  at  Edward  s  Air  Force  Base, 
California.  Heat  resistant  and  pressure  suits  for  pilots  are  under  development 
at  Wright-Patterson  Air  Force  Ease,  Ohio,  and  at  Randolph  Air  Force  Base,  Texas. 
Hyperventilation  is  anoth'!r  field  of  research  at  Randolph  Air  Force  Base.  Extreme 
acceleration  and  deceleration  forces  are  the  subject  of  a  conversation  between 
the  author  and  Col.  John  P.  Stapp.  Pilot  ejection  and  the  effects  of  fatigue  are 
being  studied  at  Wright-Patterson  Air  Force  Base.  The  article  is  very  detailed 
about  the  research  in  all  of  the  fields.  (CARI) 
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‘  Fisher,  J.C,  1949  NAVAL  ORDNANCE  LABORATORY  DROP  TESTER  (‘♦O’)  XD-IA,  DESIGN, 
CONSTRUCtlON  AND  CALIBRATION  OF 

(Naval  Ordnance  Lab.,  White  Oak,  Md.)  14  June  1949'  ASTIA  AD  103  435 
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Fi.slx  r,  ,T.R.  ind  M.  Theodore  1957  JET  ACE  CR/\SH  HEI.KET. 
>:od.  rn  PI a.s  :  i  c.s  .  34(12):  88-91  Aug.  1957 


/VBSTILICT:  Key  to  the  dramatic  success  of  the  new  APH-5  aviators'  crasn  iiel~ct, 
now  being  used  by  the  U.S.  Navy  is  found  in  a  number  of  plastics  applications. 
The  ex.icting  requ irment.s  of  high-speed  flight  necessitated  a  revolutionary 
design  o'-iploying  a  new  concept  in  head  protection. 

This  concept,  which  involves  the  absorption  of  impact  energy  by  the  crushing  of 
a  rigid  cellular  rrviterial,  is  implemented  by  the  use  of  an  'expanded  polystyrene. 
The  complete  helmet  is  an  integrated  assembly  of  shell,  visf-r  communications 
equipment,  and  attacb'.ient  for  an  oxygen  mask.  It  is  an  intricate  structure 
that  contains  a  surprising  total  of  105  parts,  the  most  important  of  which  are 
plastics. 
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Pitzs.imons,  j.  T.  &  M.  K,  Browne  1956  HIYSIOLOGICAL  ASPECTS  OF  A 
MLTLTIGRADIE.NT  ANTI-G  VALVE.  (RAF,  Institute  of  Aviation  Medicine, 
Farnborough)  FPRC  Rept .  991.  Nov.  1956. 
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Flagg,  J.  E.,  J.  A.  Ruseckas,  &  D.  M.  Clark  1956  INFUTABLE  GARi'-ENT  FOR 
AVIATORS  AND  THE  LIKE.  U.  S,  Patent  2,762,047,  11  Sept.  1956 

ABSTRiVCT:  An  improved  and  simplified  inflatable  garment  of  flexible  gas-tight 

material  for  aviators  is  described  and  illustrated.  Pressures  in  the  garment 
are  adapted  to  counteract  the  disturbing  physiological  effects  of  violent  accelera¬ 
tive  forces  which  can  be  exerted  on  vulnerable  portions  of  the  wearer's  body i  The 
whole  or  any  portion  of  the  wearer's  body,  with  no  loss  of  mobility,  can  he 
uniformly  pressurized  to  the  desired  degree  without  discomfort  and  possible  harm¬ 
ful  effects  caused  by  the  pressure  medium  seeking  to  enter  a  body  opening,  due  to 
the  pressure  differential  existing  between,  the  pressurized  interior  of  the  garment 
and  prevailing  respiratory  pressure. 
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Flamme,  A.  L.  1936  CONSIDERATIONS  MEDICALES  SUR  LE  PARACHUTISME  (Medical 
Considerations  on  the  Parachutist) 

Revue  de  I'armee  de  I'air  (Paris)  2:^77-1006. 
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Flechtner,  J.A.  1959  LOW  SPEED  WIND  TUNNEL  TEST  OF  A  .15  SIZE  PILOT 

CAPSULE  MODEL  TO  OBTAIN  AERODYNAMIC  CHARACTERISTICS  DURING  SEPARATION 
FROM  THE  AFTERBODY 

(Chance  Vought  Aircraft j  Report  No.  E9R-12497  ASTLA  AD  263  504 

ABSTRACT:  A  .15  Size  Pilot-Capsule  Model  was  tested  in  the  CVA  Low  Speed 
Wind  Tunnel  curing  the  period  September  8  through  September  16,  1959. 

The  Long  Capsule  (^2)  and  the  Short  Capsule  (C^)  were  tested  in  the  presence 
of  the  Afterlody  during  separation.  A  typical  'Separation  Position" 
of  the  Capsule  is  shown  as  photographed  in  the  Test  Section.  The  Afterbody 
was  moved  in  increments  body  longitudinally  and  vertically  as  desig.iated . 
Data  was  obtained  on  the  Capsule  alone  during  runs  3  through  10  and  in  the 
presence  of  the  Afterbody  in  runs  11  through  52.  Tae  purpose  of  the 
test  was  io  obtain  the  Aerodynamic  Deltas  due  to  the  presence  of  the 
Afterbody.  These  Delta  Coefficients  are  presented  for  both  the  pitch  and 
yaw  runs . 


Fleishman,  E.A.  1953  THE  PERCEPTION  OF  BODY  POSITION.  EFFECT  OF  SPEED, 

MAGNITUDE,  AND  DIRECTION  OF  DISPLACEMENT  ON  ACCURACY  OF  ADJUSTMENT  TO  AN 
UPRIGHT  POSITION.  (Perceptual  and  Motor  Skills  Research  Lab.,  Air 
Training  Command,  San  Antonio,  Tex.)  HRRC  Research  bull.  no.  53-1; 

,  ASTIA  AD-U  729;  30  Jan  1953 

See  also  jJ.  Ex  per.  Psvchol.  46:261-270,  1953. 

ABSTRACT:  A  tilting-chair  apparatus  was  used  to  investigate  the  influence 
of  certain  factors  on  the  accuracy  of  adjustment  to  an  upright  position  in  the 
absence  of  a  visual  frame  of  reference.  Relationships  were  found  between  degree 
and  speed  of  tilt  and  the  accuracy  with  which  the  subject  adjusted  the  chair  to 
an  upright  position.  The  experiment  demonstrated  that  the  greater  the  degree  of 
tilt  and  the  slower  the  speed  of  tilt,  the  greater  the  average  error  in  returning 
the  chair  to  an  upright  position.  Significantly  greater  average  error  in 
returning  to  the  upright  position  was  observed  when  the  original  tilt  was  to  the 
right  rather  than  to  the  left.  The  constant  error  of  adjustment  was  generally 
in  the  direction  of  initial  displacement;  constant  error  increased  as  the  magni¬ 
tude  of  displacement  increased.  The  amount  of  average  error  and  constant  error 
was  influenced  by  slight  changes  in  magnitude  of  initial  displacement  as  well  as 
in  speed  of  displacement. 


Flpishiun,  E.A.  1953  THE  INFLUENCE  OF  FIXED  VERSUS  FREE  HEAD  POSITION  ON  THE 
PERCEPTION  OF  BODY  POSITION.  (Perceptual  and  Motor  Skills  Research  Lab 
Lackland  Air  Force  Base,  Tex.)  HRRC  Research  Bull.  53-371  ’’ 

.\STIA  AD- 24  654 


Aa.SiR.\CT:  Further  study  of  the  perception  of  body  position  in,  the  absence  of 
a  visual  frame  of  reference  was  conducted  employing  90  subjects  whose  heads  were 
acid  in  fixed  position.  Adjustment  to  an  upright  position  was  attempted  by 
subjects  displaced  to  various  degrees  of  tilt  and  subjected  to  various  speeds  of 
displacement  in  a  tilting  chair  apparatus;  Greater '  precis  ion  of  adjustm^t  to 
the  upright  position  resulted  with  free  head  positions.  A  smaller  constant 
eJror  ^  resulted  with  the  fixed  head  positiun,  although  the  constant 

error  was  in  the  direction  or  initial  displacement  under  Loth  conditions.  Great¬ 
er  precis. .on  of  adjustment  resulted  in  both  tests  when  speed  and  magnitude  of 
displacement  under  both  conditions.  Greater  precision  of  adjustment  resulted  in 
both  tests  when  speed  and  magnitude  of  displacement  decreased  and  when  the 
direction  of  displacement  was  to  the  left  rather  than  to  the  right.  The  differ- 
ence  beL....n  iree  and  fixed  positions  were  greater  at  earlier  stages  of  practice 
The  consistency  of  individual  performance  was  high  under  both  condition^ 
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Fletcher.  K.E. ,  &  S.E.  Neely  1960  USAF  EMERGENCY  ESCAPE  EXPERIENCE  1949-1959. 
(Paper,  Aerospace  Med.  Congress,  1960) 
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Florentino,  M.  Ralph  1949  STRENGTH  TESTS  OF  TURNBULL  MODEL  131  NAVIGATOR  AND 
R^IO  operator's  seat  (ENGINEERING  TEST  REPORT) 

Iblenn  L.  Martin  Co.,  Baltimore,  Md.  Turnbull  Enterprises,  Inc.,  Baltimore,  Md^ 
Engineering  Test  Report  Mo.  1013  ASTIA  ATI  6/  SIO 


ABSTRACT:  Tests  were  conducted  on  three  Model  131  Navigator  and  Radio  operator 
seats  for  use  in  C-119  cargo  airplanes  to  determine  the  strength  of  the  seats 
in  compliance  with  AAF  Spec.  25276A.  Two  seats  were  made  of  24ST  aluminum  alloy 
tubing  frame  with  a  pressed  aluminum  bucket-type  seat  pan,  while  the  third  was 
of  the  same  design,  except  for  two  pieces  of  4130  normalized  steel  tube  replacing 
a  section  of  the  lower  back  frame  tubes.  The  first  seat  supported  the  1700  lb. 
ultimate  down  load  satisfactorily  without  yield  or  apparent  sec.  In  subsequent 
safety  belt  tests  failure  of  the  right  hand  seat  support  tube  at  the  pedestal 
attachment  occurred.  The  aluminum  tubing  was  replaced  with  4130  normalized 
steel  tubing,  which  then  supported  103Z  of  the  specification  ultimate  load. 


Floyd,  W.  F.  and  A.T.  Welford  1954  SYMPOSIA  ON  HLIIAN  FACTORS 

IN  EQUIPMENT.  (  Symposium  on  human  factors  in  equipment  design  held 
at  the  University  of  Birmingham,  18th  -  20th  April  1951) 

^ondon:  H.K.  Lewis,  1954) 


46 


Flynn,  John  T.  1961  PROTECTION  AGAINST  CRASH  INJURY 
Flying  Sepr,  1961.  Pp.  47^  77-78 


ABSTRACT:  The  author  claims  that  even  severe  impact  can  be  survived  with 
proper  safety  gear  and  aircraft  design.  A  detailed  report  of  the  effectiveness 
of  the  seat  belt  and  harness  is  given  with  instructions  on  how  they  should  be 
used , 
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Fullis,  R.H.  Jr.  1943  SHOULDER  SAFETY  HARNESS. 

(War  Dept.,  Air  Force,  Materiel  Div.)  ENG>M-49-698-10,  23  March  1943 
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Forbes.  A.R.  1939  PREFERRED  LOADS  FOR  THE  AUXILIARY  FIRING  HANDLE  OF 

iHE  MARK  3  EJECTION  ‘5E.^T.  (  Flying  Personnel  Research  Committee,  Gt.  Brit.) 

Report  no.  FPRC-999,  ASTIA  AD-229  169,  April  1959 


ABSTR<\CT:  Six  male  subjects  were  tested  under  static  conditions  and  three  male 
s.biects  exposed  to  positive  acceleration  of  5  g  to  determine  the  optin\um  load 
on  an  ejection  seat  auxiliary  firing  handle.  The  range  of  loads  investigated 
was  from  65  lb  to  95  lb,  using  the  techniques  of  absolute  judgments  and  paired 
comparisons.  The  maximum  load  on  this  handle  should  not  exceed  75  lb  for  a 
two-iianded  pull.  It  is  recommended  that  aircrew  should  be  given  training  in, 
its  use  to  acquaint  themselves  with  the  amount  of  force  required  to  pull  it. 
(Author) 


34  9 


Forrest,  J.,  E.  A.  Wade,  W.  K.  Carter,  &  R.  F.  Slechta  1958  LIGHT-WEIGHT  SEAT¬ 
ING:  DESIGN  RESEARCH  ON  A  NYLON  NET  SEAT;  ONE  OF  A  SERIES  OF  STUDIES  PERTAIN¬ 
ING  TO  CRi;w  COMPARTMENT  HABITABILITY  FOR  EXTENDED  MISSIONS.  (Wright  Air 
Development  Division,  Wright -Patterson  AFB.  Ohio)  WADC  TR  58-309;  ASTIA  AD- 
209  380,  Dec.  1958 


ABSTRACT:  This  report  describes  a  design  research  program  for  a  light-weight  air¬ 
craft  seat  made  from  nylon  netting.  An  empirical  approach  was  us6d  to  evaluate 
a  series  of  exploratory  designs  and  to  modify  solutions  on  the  >'asis  of  subjective 
reports  by  individuals  occupying  the  seats.  A  number  of  specific  design  problems 
were  investigated  with  the  results  indicating  that  human  factors  requirements  of 
a  seat  for  long  term  occupancy  can  be  met  by  a  nylon  net  seat.  (Author) 
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Forrest,  J.,  et  al .  1959  COMFORT  EVALUATION  OF  THE  C-124  CREW  SEAT  (WEBER) 

(Aerospace  Medical  Lab.,  Wright -Patterson  AFB,  Ohio)  Oct.  1959 
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Forrest,  J.  &  R.F.  Slechti  1959  COMFORT  EVALUATION  OF  THE  C-97A/KC-97E 

PILOT  SEAT  (WEBER).  (Tufts  University,  Dept,  of  Sociology,  Bio-Mechanics 
Lab,  Mass.)  November  1959. 
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Foster,  D.  L.  1961  STRATO  LAB  HIGH  #2  POST  FLIGHT  REPORT.  (Winzen  Res. 
Inc.  Minneapolis,  Minn.)  Rept.  1266-R  19  Jan.  1961. 


Fouch,  H.  W.  1946  HUMAN  SUBJECT  EJECTION  TESTS  FROM  P-61B  AIRPLANE 

(Air  Material  Command,  Wright  Field,  Dayton,  Ohio)  Rept.  No,  TSEAC  11-45341 
2-1,  26  Aug.  1946,  ASTIA  ATI-  9212 


ABSTRACT; 

1.  Interviews  with  the  human  subject  immediately  after  ejection  and 
again  on  21  August  1946  disclosed  that  no  unusual  sensations  were  experienced, 
except  for  the  slight  forward  rotation  of  the  seat  upon  entering  the  air 
stream. 

2.  The  human  subject  stated  that  the  shock  received  upon  the  opening  of 
the  parachute  seemed  less  severe  than  those  imposed  by  average  routine  troop 
jumps  using  a  static  line  at  speeds  of  approximately  122  knots.  This  would 
indicate  that  the  human  subject  had  reached  terminal  velocity  before  his 
parachute  opened. 

3.  The  test  indicates  that  a  12  "G"  catapult  charge  is  adequate  to 
propel  the  occupant  and  the  seat  clear  of  the  empennage  of  most  conventional 
fighter  planes  without  causing  physical  injury  to  the  human  subject  or  damage 
to  the  airplane,  at  speeds  up  to  263  knots. 
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Fouch,  H.  W.  1947  PILOT  EJECTION  SEAT  TESTS  ON  THE  P-'>1B  AIRPLANE  AT  MUROC 
ARMY  AIR  BASE,  -  A*N'D  APPENDIXES  l-ll  -  MEMORANDUM  REPORT  (AMC,  Wright- 
Patterson  AFB,  Dayton,  Ohio)  TSEAC  11-45341-2-6,  25  July  1947,  ATI 
119  664. 


ABSTRACT:  The  purpose  of  this  publication  is  to  report  on  a  scries  of 
twenty  pilot  ejection  seat  flight  tests  from  a  P-61B  airplane  at  Muroc 


Army  Air  Base 
7  March  1947, 


from  8  October  to  4  November  1946  and  from  14  February  to 
inclusive.  Test  "M*',  considered  the  most  critical  condition 
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in  the  flight  plan,  used  a  low  charge  of  57.4  gnis;  an  ejection  angle  of 
33^;  an  indicated  airspeed  of  260  knots;  with  a  pressure  altitude  of 
10,000  feet.  The  pilot  ejection  seat  with  dummy  and  parachute  equipment, 
having  a  total  weight  of  approximately  300  pounds,,  ejected  out  of  the 
forward  gunners  compartment,  cleared  the  upper  surface  of  the  vertical 
stabilizer  by  approximately  24  feet.  Extrapolation  of  curves  for  the 
trajectory  of  the  seat  and  dummy  leaving  the  test  airplane  vs.  airspeed; 
tail  clearances  vs  airspeed,  shows  that  safe  escape  using  ejection  force, 
can  be  made  using  0°,  23°,  and  33°  angles  of  ejection,  flying  at  speeds 
up  to  260  knots.  The  automatic  opening  devices  for  releasing  the  safety 
belt  and  dummy's  parachute  are  not  entirely  satisfactory  in  their  present 
stage  of  development.  Due  to  the  number  of  opening  device  failures,  it  was 
necessary  to  double  check  each  unit  at  the  time  of  rigging  and  Just  before 
take-off  time.  The  maintenance  of  this  type  of  equipment  is  very  involved. 
The  P-6 IB  airplane  is  not  fast  enough  to  be  used  for  future  pilot  escape 
flight  tests  within  the  compressibility  range  of  airspeeds.  Tests  requiring 
this  speed  range  will  be  conducted  with  the  P-82  and  P-80B  airplanes. 
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Pouch,  H.  W.  1948  PILOT  EJECTION  SEAT  TESTS  FROM  REMOTE  CONTROLLED  P-80B 
ROBOT  AIRPLANE  (U.  S.  AF,  A>rc,  Wright -Patterson  AFB,  Ohio) 
MCREXA7-45341-3-7  15  July  1948  ASTIA  ATI  34691 

ABSTRACT;  A  scries  of  flight  tests  were  conducted  on  the  pilot  ejection 
seat  from  a  F-80B  remote  controlled  airplane.  The  tests  were  not  completed 
due  to  a  crash,  however  it  is  recommended  that,  a  two  place  airplane,  capable 
of  airspeeds  approaching  and  exce'eding  Mach  number  .82,  such  as  the  TF80C 
airplane,  be  used  to  complete  the  original  flight  plan. 
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Fouch,  H.  W.,  &  T.  E.  Sierer  1949  TESTS  OF  NAMC  TYPE  CATAPULT  PERSONNEL 

Ejection  on  the  aero  medical  lab.  lOO  foot  vertical  track.  (Air  Material 
Command,  Wright-Pattersoh  AFB,  Ohio)  Rept .  MCREXA  45341-3-10,  Jan.  1949 


Frankford  Arsenal  1954  CARTRIDGE  ACTUATED  DEVICES  FOR  AIRCRAFT  USE 
(Engineering  Manual,  Frankford  Arsenal,  Philauslphla,  Pa.) 

Jan.  1954, 
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Franks,  W.  R.  1940  ADDENDUM  TO  WING  COMMANDER  GREIG'S  REPORT  ON  TESTS 
WITH  "SPECIAL  FLYING  SUIT"  CARRIED  OUT  BETWEEN  JUNE  Ist  AND  JUNE  5th, 

1940,  USING  SPITFIRE  L.  1090.  (National  Research  Council,  Canada) 

Report  #C-2831. 

ABSTRACT:  Notes  are  made  on  certain  technical  difficulties  of  the  fitting 
and  adjusting  of  the  flying  suits.  It  is  concluded  that  no  difficulties 
have  presented  themselves  which  could  not  be  overcome  by  suitable  manufacturing 
means . 
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Franks,  W.R.  1940  MEMORANDUM  -  FLIGHT  TEST  OF  EXPERIMENTAL  SUIT. 

(National  Research  Council,  Canada)  Report  #C*2829,  May  14,  1940 


ABSTRACT:  In  over  twenty  test  dives  developing  accelerations  of  over  5  G  it 
was  shown  that  the  experimental  suit  designed  to  counteract  "blackout"  was 
effective  in  conferring  such  protection. 
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Franks,  W.R.  1940  PROGRESS  REPORT  ON  FLYING  SUIT  TO  PROTECT  AGAINST 
PRESSURE  EFFECTS  OF  ACCELERATION.  (National  Research  Council,  Canada) 
Report  #C-2832,  October  2,  1940 


ABSTRACT:  Progress  in  the  design  of  the  anti-G  suit  is  reviewed,  and  recent 
developments  of  manufacturing  procedures  are  outlined.  It  is  also  noted  that 
construction  of  the  accelerator  and  that  of  the  human  centrifuge  has  begun. 
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Franks,  W.  R.  1941  ANTI-BLACKOUT  SUIT  (National  Research  Council, 

Canada)  C-2062. 

ABSTRACT:  On  the  basis  of  flight  tests  made  by  S/L  Briggs  and  F/L  Franks, 
some  tests— in  the— Harvard -Aircraft^^>thers  in-a~Gurtir~P-40^ Aircraft  with - 

accelerations  up  to  plus  7’G'  showed  that  the  Franks  suit  Type  E  had  been 
effective  in  eliminating  or  delaying  the  onset  of  blackout  symptoms  beyond 
the  normal  limit  of  acceleration  obtainable  in  fighter  aircraft.  Also 
that  the  continued  wear  of  the  suit  has  no  seriour.  effect  on  the  well  being 
of  the  wearer,  that  the  suit  does  not  hinder  the  pilot  in  control  of  move¬ 
ments  and  there  is  a  feeling  of  complete  normality  during  heavy  accelerations 
%>hen  the  suit  is  worn.  The  report  concerns  liaison  with  British  and  American 
authorities  in  the  development  of  this  suit 
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Franks  W.R.  1941  THE  FRANKS  SUIT. 

(National  Research  Council,  Canada)  Report  #C-2840,  October  1941 


ABSTRACT:  This  memorandum  reports  the  service  trials  of  the  Franks  Flying 
Suit  In  England  and  suggests  simplifications  In  the  design  of  the  suit  be 
conducted  In  Canada  %rtiere  tests  can  be  made  on' the  human  centrifuge. 
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Franks,  W.R.  1941  HYDROSTATIC  SUIT  IN  GUNNER’S  POSITION  OF  DEFIANT. 
(National  Research  Council,  Canada)  Report  #C-2834,  July  1941 


ABST^CT:  In  tests  at  R.A.E.  Famborpugh,  the  hydrostatic  suit  was  found  to 
prot^t^the  passenger  seated  up  right  In  gun  turret  against  6  G  lasting  for 
6  seconds.  Tests  In  the  decompression  chamber  at  simulated  altitudes  up  to 
38,000  feet  showed  that  the  suit  caused  no  symptoms  of  discomfort. 
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Franks,  W.R.  1941  REPORT  OF  ACTIVITIES  AT  PHYSIOLOGICAL  LABORATORY,  R.A.E. 
FARNBOROUGH. 

(National  Research  Council,  Canada)  Report  #C-2836;  July  7,  1941 


ABSTRACT:  Demonstration  by  flight  tests  of  the  effectiveness  of  methods  developed 
in  Canada  to  raise  the  G  tolerance  of  personnel,  demonstration  by  flight  that 
this  does  not  interfere  with  proper  handling  of  aircraft  In  all  fighter  maneuvers, 
demonstration  by  dog  flights  that  pilots  so  protected  have  an  Increased  maneuver¬ 
ability  with  resultant  tactical  advantage,  and  demonstration  that  gunners  so 
protected  have  a  G  tolerance  above  that  of  the  aircraft  despite  their  unfavourable 
position  are  reported.  An  aircraftsman  of  the  R.A.F.  has  been  Instructed  in  the 
V.'lnciples  and  methods  In  fabrication  of  the  applicance  used.  Modification  of  the 
appliance  to  simplify  Its  design,  make  more  practical  and  allow  for  combination 
with  life  preserver  jackets  and  high  altitude  pressure  suits  Is  In  progress. 
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Franks,  W.R.  1941  TEST  FLIGHTS  WITH  HYDROSTATIC  SUIT. 

(National  Research  Council,  Canada)  Report  C-'2849 
F.P.R.C.  301,  27  May  1941  ASTIA  ATI  206  421 


ABSTRACT:  Progress  reports  on  the  flight  trials  with  the  Franks  Flying  Suit 
concluded  that  the  blackout  threshold  of  the  passengers  was  raised  from  4.5 
to  6  G. 
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Franks,  W.R.  1942  REPORT  ON  TRIAL  NO.  23  -  FRANKS  FLYING  SUIT. 

'  (National  Research  Council,  Canada)  Report  #C-2843,  16  July.  .1942 


ABSTRACT:  This  report  sunmarizes  briefly  the  security  aspect  of  the  Franks 
Flying  Suit; accelerative  forces  In  flying,  a  description  of  the  Franks  Flying 
Suit  and  Its  fitting  and  servicing.  Arrangeioents  of  the  Service  trial  are 
described.  The  dangers  of  the  use  of  the  Franks  Flying  Suit  and  Its  advantages 
are  pointed  out .  It  was  found  that  It  enables  the  wearer  to  withstand  1  1/2 
to  2  6  sore  than  he  normally  can. 
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Franks,  W.R.  1944  LIAISON  REPORT  TO  ACAMR,  N.R.C.,  CANADA;  ON  VISIT 
CCMMANDER  W.R.  FRANKS  TO  THE  UNITED  KINGDOM  DECEMBER  1  TO  DECEMBER  22, 
1944.  (National  Research  Council,  Canada)  Report  #C>2799 

ABSTRACT:  A  brief  report  Is  made  of  operational  problems  In  aviation  medicine 
overseas,  with  particular  respect  to  the  status  of  the  Franks ' flying  suits, 
crash  harnesses,  cooling  of  ground  crew  In  the  tropics,  special  breathing 
apparatus,  oxygen  film,  operational  problems  In  the  Canadian  squadrons,  and 
treataient  of  shock. 


Franks,  W.  R.,  J.  A.  Carr,  W.  R.  Martin  &  W.  A.  Kennedy  1944  USE  OF 
INCREASE  IN  WEIGHT  OF  A  MASS  UNDER  G  TO  PROVIDE  SOURCE  OF  COMPRESSED 
AIR  FOR  FFS  (AB-BG  SYSTEM)  (National  Research  Council,  Canada) 

Report  C-2722,  Sept.  28,  1944. 


Franks,  W.R.  and  W.R.  Martin  1944  LIAISON  REPORT  ON  MEETING  OF  SUB¬ 

COMMITTEE  ON  ACCELERATION  OF  THE  NATIONAL  RESEARCH  COUNCIL,  WASHINGTON, 
JUNE  7,  1944.  (National  Research  Council,  Canada)  Report  #C-2711 


ABSTRACT:  This  liaison  report  covers  discussion  on  American  experience  with 
Anti-G  equipment  in  the  Pacific  and  the  European  theatres  of  war.  The  recent 
designs  of  Antl-G  suits,  accelerations  on  parachute  openings,  blood  pressure 
changes  produced  by  a  negative  G  tilt-table  and  standardization  of  centrifuge 
runs 
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Franks,  W.  R.,  E.  A.  Ryan,  and  W.  A.  Kennedy  1944  THE  COOLING  OF  PILOTS 
AT  READINESS  UNDER  SIMULATED  TROPICAL  CONDITIONS  BY  BUBBLING  AMBIENT 
AIR  THROUGH  A  MARK  III  FFS  PARTIALLY  PILLED  WITH  WATER.  (In  Proc. 
Assoc.  Cossnlttee  Aviat .  Med.  Res.,  N.R.C.,  Canada)  Rept .  No.  C-2721, 

4  Sept.  1944. 
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Fraser,  A.M.  1943  THE  EFFECT  OF  THE  PRANKS  FLYll.'G  SUIT  ON  THE  INCIDENCE 

OF  DECOMPRESSION  SICKNESS. 

(National  Research  Council,  Canada)  Report  #  C2561,  30  June  1963 

ABSTRACT:  ■  In  24  (577L)  of  the  control  flights  severe  pains  (requiring  descent) 
occurred  In  the  lower  extretnlf les,  wheras.  In  only  2  (6%)  of  the  flights  In 
which  the  Franks  Flying  Suit  was  worn  did  such  pains  occur,  and  both  of  these 
were  present  In  the  same  subject.  Severe  pains  In  the  upper  extremities  occur* 
red  In  9  (211)  of  the  control  flights  and  In  8  (261)  of  those  In  which  the 
Franks  Flying  Suit  was  worn.  The  hydrostatic  column  applied  in  wearing  the 
Franks  Flying  suit,  and  which  is  found  here  to  prevent  pains  in  the  lower 
extremities  is  oxich  shorter  than  that  previously  found  necessary  to  relieve 
such  pains.  It  is  pointed  out  that  this  is  in  agreement  with  the  general 
experience  that  greater  decrease  in  altitude  is  necessary  to  relieve  decom¬ 
pression  sickness,  than  is  required  to  prevent  it.  This  effect  of  hydrostatic 
pressure  in  preventing  pains  of  decompression  sickness  is  regarded  as  additional 
support  for  the  view  that  the  origin  of  limb  pain  is  peripheral  ’ 
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Fredericks,  R.  H.  1960  PROGRESS  IN  SAFE  VEHICLE  DESIGN 
(Ford  Motor  Comp.,  Dearborn,  U.  S.  A.) 
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Fredericks,  R.  H.  1962  PROGRESS  IN  SAFE  VEHICLE  DESIGN.  (In  M.  K.  Cragun, 
ed. ,  The  Fifth  Stapp  Automot ive  Crash  and  Field  Demonstration  Conference . 
Sept.  14-16,  1961)  Pp.  225-240 
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Freeman,  H.  E.  1960  PERSONNEL  RESTRAINT  SYSTEM  PROGRESS  REPORT  FOR 

JUNE--JULY  1960.  (Chance  Vought  Aircraft)  AF  33(600)-4l418,  CVA-AST/ 
EOR- 13079,  August  1960. 
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Preeman,  H.E.  1962  A  RESEARCH  PROGRAM  TO  DEVELOP  A  60  "G"  PERSONNEL 

RESTRAINT  SYSTEM.  In  Impact  Acceleration  Stress ;  Proceedings  of  a 
Symposium  With  a  Comprehensive  Chronological  Bibliography.  (National 
Academy  of  Sciences,  National  Research  Council)  Fp.  259-264 
Publication  No.  977. 

ATTRACT:  A  60  G  personnel  restraint  system  was  developed.  The  central 
components  dre  an  individually  fitted,  fiber  glass,  torso  garment  and  a  similar¬ 
ly  fitted  seat  pan.  These  rigid  components  were  selected  to  provide  broad 
support  and  preserve  the  normal  body  shape  under  inertial  loading.  A  flexible, 
low-rebound  liner  is  used  for  comfort  and  intimate  fit.  The  torso  shell  is 
retained  to  the  seat  structure  with  steel  cables  to  minimize  stretching  and  the 
resultant  rebound.  A  dacron  strap  system,  positioned  by  a  leather  helmet,  was 
chosen  to  minimize  stretching  and  the  resultant  rebound.  A  dacron  strap  system, 
positioned  by  a  leather  helmet,  was  chosen  to  minimize  forward  head  motion. 
Lateral  head  supports  are  mounted  on  a  carriage  that  adjusts  vertically  relative 
to  the  seat  structure  for  crew-size  variation.  Low-rebound  padding  in  the 
helmet  cushions  the  ear  area.  Arm  support  is  provided  by  contoured  armrests 
and  hand-holds  with  a  strap  passed  over  the  crook  of  the  arm  holding  the  arm 
back  and  down.  The  dummy's  legs  are  positioned  and  restrained  by  the  sides  of 
the  shell,  a  central  divider,  a  contoured  leg  backrest,  and  a  leg  cover.  Anti¬ 
submarine  protection  for  the  torso  is  also  provided  by  the  leg  cover,  which 
supports  the  forward  inertial  loads  of  the  thighs  and  legs  and  stabilizes 
the  pelvis  by  a  direct  load  path  through  the  femur  into  the  pelvic  socket. 

The  contoured  lower  skirt  on  the  torso  backshell  and  sides  of  the  seat  pan 
reinforce  the  pelvic  socket  by  limiting  lateral  shifting  of  the  thighs.  The 
support  structure  is  a  tubular  steel  frame  articulated  to  provide  a  torso 
forward  position  for  boost  and  torso  aft  position  for  less  stressful  flight 
elements.  Pull  immobilization  and  restraint  are  applied  in  the  forward  position 
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Freeman,  H.  E.,  W.  C.  Boyce,  &  C.  P,  Gell  1962  INVESTIGATION  OF  A  PERSONNEL 

RESTRAINT  SYSTEM  FOR  ADVANCED  MANNED  PLIGHT  VEHICLES.  (6570th  Aerospace  Medi¬ 
cal  Research  Laboratories,  Wright -Patterson  AFB,  Ohio)  AMRL-TDR-62-128, 

Dec  ’962 

ABSTRACT:  To  develop  new  concepts  for  personnel  restraint,  the  following  studies 
were  conducted.  Characteristic  accelerations  were  defined  for  advanced  manned 
flight  systems.  Ballistic  reentry,  generating  8  to  12  G  associated  with  ballistic 
reentry,  produce  the  most  severe  physiological  stress.  Landing  impact,  generating 
low-total-energy  accelerations  of  60  to  100  G's  peak  on  the  capsule,  produced  the 
most  severe  structural  loading.  Human  tolerance  to  acceleration  was  studied  by  a 
survey  of  the  available  test  data  and  a  structural  analysis  of  the  human  body. 

Case  histories  of  accidental  falls  and  suicides  were  studied  to  gain  insight  into 
human  tolerance  to  high-peak-magnitude  low-total-energy  acceleration  exposures. 
Several  basic  crew  restraint  concepts  were  evolved  and  evaluated.  One  employing 
rigid  contoured  support  was  selected  to  limit  body-element  displacement  and  dis¬ 
tortion  and  to  minimize  rebound.  A  test  system  was  designed  and  fabricated.  Me¬ 
chanisms  were,  designed  to  proposition  and  pretension  the  crewman  mechanically  before 
impact.  The  system  should  be  thoroughly  tested  to  determine  the  protection 
achieved  by  rigid  contoured  restraint.  (AUTHOR) 
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Frenier,  C.E.  1947  BELT  ASSEMBLY  -  SHOULDER  HARNESS,  PILOT  EJECTION  SEAT  - 
DRAWING  NO.  X4766061  (Array  Air  Force*,  Materiel  Command)  TSEAP-7B- 1-826 , 
16  Jan  1947,  ASTIA  ATI- 179  498 


ABSTRACT:  The  purpose  of  this  report  is  to  present  the  results  of  the 
comparative  strength  tests  between  subjects  belt  assembly  and  the  standard  Type 
B-18,  Belt  Aircraft  Safety  Shoulder,  Specification  94-3262.  The  type  B-^IS 
Shoulder  Harness,  Exhibit  A,  was  modified  by  removing  the  metal  attachments 
fittings.  Part  Nos.  42B6034-L-1  and  42  6034-R-l  and  installing  webbing  loops 
and  rolling  edges  in  to  form  an  oval  cross-section,  stitching  being  used  to 
secure  loop  and  oval  cross-section.  As  a  result  of  the  tests,  it  was  found  that 
webbing  formed  loops  are  superior  to  weak  steel  fittings.  That  webbing  formed 
loops  protected  to  prevent  wear  would  be  suitable  for  service  use 
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Freudenthal,  A.  M.  1957  SAFETY  AND  SAFETY  FACTORS  FOR  AIRFRAMES 
(AGARD,  Paris,  Prance)  Kept.  153,  Nov.  1957 
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Frost  Engineering  Dev.  Corp.  1961  INVESTIGATION  OF  THE  DYNAMICS  OF 

HUMAN  RESTRAINT  SYSTEMS.  (Frost  Engineering  Dev.  Corp.,  Denver,  Colo.) 

30  July  1961. 

ABSTRACT:  Excluding  effects  due  to  improper  restraint  system  configuration, 
which  may  cause  the  imposition  of  intolerably  high  localized  loads  on  the 
body  structure  or  organs,  the  effective  stiffness  and  damping  characteristics 
of  a  restraint  system  has  a  very  great  influence  upon  the  physiological 
tolerability  of  short  period  accelerations.  This  report  describes  the 
dynamic  fundamentals  of  restraint  and  makes  recommendations  concerning 
a  research  program  of  restraint  dynamics. 


Frost,  Richard  H.  1952  INTEGRATICW  OF  EQUIPMENT  IN  THE  CAPSULE 
(Paper,  Conference  on  Problems  of  Emergency  Escape  in  High  Speed 
Flight) 


-  2,598  . 
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Frost,  R.H.  1955  ESCAPE  FROM  HIGH  SPEED  AIRCRAFT. 

I.A.S.  Preprint  532,  (Stanley  Av.  Corp.,  presented  at  the  23rd  Annual 
Meeting,  January  24-27,  1555) 


ABSTRACT:  A  view  is  given  of  the  development  of  the  emergency  escapes  for 
planes  with  high  speed.  In  the  second  World  War  the  Germans  did  research  in 
this  field.  Before  the  end  of  the  war,  the  Germans  made  use  of  ejection 
seats.  After  fhe  War  England  as  well  as  U.S.  busied  themselves  with  bail¬ 
out  problems.  The  author  summarizes  the  expectations  for  the  near  future, 
from  r  ^sc-archers  in  Germany^  Sweden ,  Great  Britain  and  America 
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Frost,  R.H.  1955  ESCAPE  CAPSULE. 

J.  Aviation  Med.  26(6) :452. 

ABSTRACT:  We  believe  at  present  that  the  ejection  seat  will  be  just  about  at 
its  upward  limit  of  use  at  speeds  corresponding  to  little  more  than  sonic  flight 
at  sea  level,  because  angular  and  translational  accelerations  encountered  will 
approach  human  limitations  and  because  of  the  problems  of  retaining  protective 
equipment  and  body  extremities  in  thd  airblast.  Some  alleviation  can  be  expected 
by  increasing  the  weight  of  the  seats  and  incorporating  special  stabilization 
and  retaining  devices.  However,  when  this  point  is  reached,  it  is  our  belief 
that  we  might  as  well  go  on  to  the  complete  capsule,  because  it  will  probably 
cost  little  if  any  mpre  in  weight,  space,  and  complexity.  Moreover,  the  capsule, 
has  many ' advantages  over  ejection  seats;  better  protection  of  the  occupant  from  . 
environmental  conditions,  opportunity  for  considerable  integration  of  personal 
equipment,  and  protection  for  the  user  after  he  has  reached  the  surface... 

Whichever  capsule  configuration  is  chosen,  it  will  unquestionably  be  capable 
of  retaining  pressure,  withstanding  landing  impact,  and  floating  for  long 
periods  after  water  landing.  The  recovery  system  can  be  expected  to  be  complete¬ 
ly  automatic  in  operation,  probably  consisting  of  a  drogue  stabilizer  chute 
deployed  immediately  after  ejection  and  subsequently  released  by  some  sort  of 
altitude-  and  force-sensing  device.  At  release,  the  drogue  will  deploy  a 
single  or  multistage  recovery  parachute  that  will  lower  the  capsule  all  the 
way  to  the  ground  or  water.  The  intention  will  be  that  the  occupant  stay  in 
the  capsule  through  the  entire  descent  and,  if  desired,  until  rescue  is 
accomplished.  However,  1  strongly  suspect  that  all  capsules  will  aave  to 
provide  for  manual  bail  out  at  any  time  desired,  at  least  until  a  great  deal 
of  experience  has  been  gained  to  prove  their  reliability,  and  this  requirement 
will  diminish  full  realization  of  the  capsule  potentialities.  In  any  event, 

I  am  convinced  that  airplanes  capable  of  supersonic  flight  at  low  altitude 
should  and  will  be  equipped  with  capsules,  and  I  expect  the  result  will  then 
continue  the  trend  already  apparent  from  ejection  seat  statistics-  an  increasing 
percentage  of  successful  escapes  from  combat  airplanes.  (Author) 
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Frost,  R.H.  1957  ENGINEERING  PROBLEMS  IN  ESCAPE  FROM  HIGH  PERFORMANCE  AIRCRAFT 
i*  Aviation  Med.  28(l);74-77,  Feb.  1957. 

ABSTRACT:  A  discussion  of  the  elements  of  over-all  problem  of  ejection: 

(1)  Decision  to  abandon  the  aircraft;  (2)  operation  of  emergency  controls; 

(3)  removal  of  obstructions  to  egress;  (4)  egress  from  the  crew  station;  (5) 
avoidance  of  airplane  structure  after  egress;  (6)  prevention  of  Injury  caused 
by  impact  pressure,  temperature,  deceleration  and/or  tumbling;  (7)  prevention 
of  Injury  caused  by  ambient  pressure  and/or  temperature;  (8)  retention,  and 
protection  until  use,  of  life-saving  and  survival  equipment;  (9)  operation  of 
life-saving  equipment;  (10)  prevention  of  Injury  during  landing,  considering 
both  vertical  and  horizontal  velocities,  and  type  of  surface  encountered;  (11) 
counteracting  effects  of  surface  environment,  including  hunger  and  thirst; 

(12)  Facilitating  search  and  recovery  operations  by  friends;  avoiding  these 
operations  by  enemy;  (13)  training  in  operation  and  maintenance  of  the  system. 
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Frucht,  A.  H.  &  K.  Otto  1959  DRAHTLOSE  UBERTRAGIING  DEG  EKG  MIT  TRANSISTOR 
KLEINSTSENDER  VOM  MENSCHEN  ODER  TIER  (Wireless  Transmission  of  the 
EKG  of  Mar.  or  Animal  by  Means  of  a  Miniature  Transistor  Transmitter) 
Pflug.  Arch,  ges  Physiol.  (Berlin)  270(1):82 
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Fryer,  D.  1.  1958  AIRCRAFT  PASSENGER  SEAT  DESIGN  AND  CRASH  SURVIVAL. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  No.  1055 

August  1958 

ABSTRACT:  In  this  review,  an  attempt  is  made  to  describe  the  forces  likely  to  be 

encountered  in  an  accident  and  the  bast  means  by  which  to  minimize  their  various 
effect  on  passengers. 
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Fryer,  D.  I.  1959  PASSENGER  SURVIVAL  IN  AIRCRAFT  CRASHES 
Aeronautics  (London)  40(2): 31-37 

ABSTRACT;  Medical  and  physiologic  data  concerning  factors  affecting  human  survival 
in  aiicrafi  ctasl.es  are  reviewed  and  discussed.  Recommendations  are  made  for  pro¬ 
tecting  passengers  against  crash  forces  in  the  direction  most  commonly  involved: 
forward  and  downward.  This  includes  appropriate  aircraft  design  and  positioning 
of  passenger  accomnodations* 
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Fryer,  D,  I.  1961  OPERATIONAL  EXPERIENCE  WITH  BRITISH  EJECTION  SEATS. 

A  SURVEY  OF  MEDICAL  ASPECTS. 

(Flying  Personnel  Research  Committee,  Ot.Brit.) 

Rept.  no.  FPRC-1166  July  1961  ASTIA  AD  267  788 

ABSTRACT;  A  survey  is  presented  of  experience  in  the  emergency  use  of 
ejection  seats  of  British  design  and  manufacture.  The  escapes  and  attempted 
escapes  included  are  believed  to  constitute  a  complete  list  of  ejections 
from  aircraft  flown  by  the  Royal  Navy,  the  Royal  Air  Force,  the  Ministry  of 
Aviation  (formerly  Ministry  of  Supply),  and  the  British  aircraft  industry 
up  to  1st  July,  1960.  It  does  not  include  test  ejections  carried  out  in 
the  development  of  ejection  seats,  or  the  R.A.F.  experience  with  American 
seats.  Althoiigh  reference  to  the  indications  for  ejection  and  the  mechanism 
whereby  this  is  executed  if  frequently  necessary,  the  primary  aim  is  a 
medical  survey  of  the  difficulties  inherent  in  escape  by  this  means,  and 
the  nature,  causes  and  contributory  causes  of  injury  during  and  following 
ejection.  (Author) 
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Fryer,  D.  I.  1962  RAF  EXPERIENCE  WITH  SAFETY  HARNESSES 
Am.  Occup.  Hyg.  5:113-127 


hni< 


ABSTRACT:  In  the  development  of  safety  harness  from  its  earliest  sta; 
present  complex  systems  in  current  aircraft,  a  number  of  important  st 
been  made  and  these  are  briefly  reviewed.  The  main  advances  have  be4 
provision  of  shoulder  harness,  the  recognition  of  the  need  for  attac 
airframe  rather  than  the  seat,  the  design  of  harness  such  that  the  cc 
gravity  of  the  body  is  not  lower  than  the  Junction  point  of  the  strap 
construction  of  harness  such  that  it  will  withstand  the  forces  encoun 
very  severe  Impacts.  The  three  principal  aims  of  harness  in  aircraft 
provide  restraint  during  various  l.i-f light  manoeuvres,  to  provide  re 
during  crash  decelerations  and  to  luaintain  optimum  body  positioning  d{i 
tlon  of  the  ejection  seat.  The  relevance  of  the  features  of  current 
the  r«:qulrement8  for  safety  belts  for  motor  vehicles  is  briefly  discvj|ssed 


ges  to  the 
rides  have 
|n  in  the 
ent  to  the 
Jntre  of 
a ,  and  the 
tered  in 
are  to 
tion 
uring  opera 
Ihamess  to 


ten 


389 


Fuchs,  L.  A.,  &  B.  S.  Hutchins  1960  UNDERWATER  RESEARCH  TO  SAVE  PILOTS 

(Paper,  31st  Annual  Meeting  of  the  Aerospace  Hedical  Association,  Americana 
Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 
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Fulton,  C.L.  1938  EFFECT  OF  ENVIRONMENTAL  CONDITIONING  ON  AN  AIRCRAFT 
EMERGENCY  ESCAPE  SYSTEM.  (Pitman-Dunn  Laboratories  Group,  Frankford 
Arsenal,  Philadelphia,  Pa.)  Memo  Rept.  MR-667,  Feb.  1958.  ASTIA  AD  204  692 

SUMMARY  (a):  Three  "mock  ups"  of  an  emergency  escape  system  were  each  subjected 
to  nearly  100  cycles  of  environmental  conditioning.  This  conditioning  simulated 
an  aircraft  traveling  from  sea  level,  70"  F,  to  50,000  feet,  -65“F,  and  return. 

Two  of  the  "mock  ups"  were  disassembled  and  found  to  contain  various  amounts  of 
moisture;  the'  third  was  successfully  functioned  while  at  -65"F. 

While  the  results  show  that  there  was  moisture  accumulation  within  the  "mock  ups 
successful  functioning  of  one  at  -65"F  Indicates  that  the  accumulated  moisture 
is  not  sufficient  to  adversely  affect  the  functioning  of  the  system.  (Author). 
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Fulton,  J.F.  1941  PNEUMATIC  AND  WATER  SUITS  AND  OTHER  AGENTS  DESIGNED  TO 
COUNTERACT  ACCELERATION  IN  AIRCRAFT 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  Rept.  No.  15,  22  July  1941 

ABSTRACT;  This  is  a  brief  review  of  protective  devices  which  was  made  prelim¬ 
inary  to  the  commencement  of  OSRD  research.,  The  German  methods  of  combating 
"g"  are  summarized.  It  is  recommended  that  the  effects  of  adrenal  cortical 
hormones  on  "g"  tolerance  be  studied  and  that  the  relative  merits  of  abdominal 
belts  and  pressurized  leggings  be  determined.  It  is  also  suggested  that  a 
water  suit  bp  pressurized  with  air  and  that  standards  of  service  testing  for 
acceleration  be  drawn  up. 


RESTRAINT.  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 
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teer,  R.  L.  1957  OPERATIONAL  REGIONS  AND  BIO -AERODYNAMIC  LIMITATIONS  OF 
mURE  AIRCRAFT  ESCAPE  SYSTEMS.  (Wright  Air  Development  Center,  Wright 
Patterson  AFB,  Ohio)  WADC  TR  57-590;  Oct  1957 
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GAgge,  A.P.  PRINCIPLES  OF  SKATING  IN  FIGHTER  TYPE  AIRCRAFT 

AAF  Memo  Report  TSSAL-3-695-58 
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Cagge,  A.P.  19A3  PERSONNEL  EQUIPMENT  PROBLEMS  IN  ETOUSA  AND  NATOUSA 
Appendix  12;  AN  I^WEDIATE  APPLICATION  FOR  THE  ANTI-G-SUIT. 

(War  Dept.,  Air  Forces)  SNG-49-69S'34,  20  September  1943 


Gagge,  A.P.  1945  HUMAN  FACTORS  IN  AIRCRAFT  DESIOl. 

Air  Surgeon's  Bulletin.  2(9); 298-301 

See  also  U.S.  AAF-ATSC,  Engineering  Division,  Aero  Medical  Laboratory 
Hgmo.  Rept.  TSEAL-3'695-S3,  29  May  1945. 


Galban,  P.  and  J.  Fabre  1961  ETUDE  DES  EFFECTS  DE  L 'EJECTION  SUR  LA  TAILLE 
DES  PILOTES  (STUDIES  ON  EJECTION  EFFECT  ON  THE  PILOTS  HEIGHT)  Report 
CERMA  1025 
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Ga liana,  T.  de  1952  TECHNIQUES  NOUVELLES  DE  PARACHUTAGE  (NEW  TECHNIQUES  OF 
X  PARACHUTING)  AlBinea  (Paris)  7(79) :  333-337 

ABSTRACT'  This  Is  an  Illustrated  sumaary  of  the  functioning  of  the  ejection  seat 
and  the  physiological  effects  of  hlgh-altltude  bailout.  The  outlooks  of  recently 
developed  techniques,  such  as  the  ejection  capsule,  are  briefly  discussed 
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Galkin,  A.  M.  st  al  1959  MEDICO-BIOLOGICAL  RESEARCH  IN  ROCKETS:  RESEARCH 
ON  THE  LIFE  ACTIVITY  OF  ANIMALS  DURING  FLIGHTS  IN  HERMETICALLY  SEALED 
CABINS  OF  ROCKETS  UP  A  HEIGHT  OF  212  KM:  RESEARCH  ON  THE  LIFE-ACTIVITY 
OF  ANIMALS  DURING  FLIGHTS  IN  THE  HERMETICALLY  SEALED  CABINS  OF  ROCKETS 
UP  TO  AN  ALTITUDE  OF  110  KM 


Trans,  of  mono.  Preliminary  Results  of  Research  by  Means  of  the  First 
.Soviet  Artificial  Earth  Satellites  and  Rockets  (Moscow)  PP.  109-149, 
LC  or  SLA  59-22466. 


Gandelot,  H.  K.  and  P,  C.  Skeels  1962  CONSIDERATIONS  IN  CRASH  ENERGY 
ABSORPTION.  (In  M.  K.  Cragun,  ed..  The  Fifth  Stapp  Automotive 

Crash  and  Field  Demonstration  Conference.  Sept .  14-16.  1961)  Pp.  219-224. 
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Gantz,  K.F.,  Ed.  1959  ^  IN  SPACE:  THE_UNITED  STATES  AIR  FORCE  PROGRAM  FOR 

DEVELOPING  THE  SPACECRAFT  CREW 
(Du-^n,  "loam  and  Pearce,  New  York) 

ABSTRACT:  Contents  include:  "The  Threshold  of  Space";  "From  Aviation  Medicine 
to  Space  Medicine";  "Basic  Factors  in  Manned  Space  Operations";  "Biomedical 
Aspects  of  Space  Flight'  ;  "Biodynamics  of  Space  Fli;^ht";  "The  Engineered  Environment 
of  the  Space  Vehicle";  "Human  Performance  in  Space";  "Weightlessness";  "Ob.snrvatioaa 
in  High-Altitude,  Sealed-Cabin  Balloon  Flight",  "Experimental  Studies  on  the 
Conditioning  of  Man  for  Space  Crews";  "Escape  and  Survival  During  Space  Operations' 
"Time  Dilation  and  the  Astronaut";  "The  Spiral  Toward  Space";  "Human  Factors 
Support  of  the  X-15  Program";  "The  U.S.  Air  Force  Human  Factors  Program"; 

"Blueprint  for  Space";  "The  Military  Impact  of  Manned  Space  Operations" 
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Card,  P.  W.,  &  L.  B.  Cochran  1956  INSTALLATION  AND  EVAIUATION  OF  TV-2  TYPE 
ARM  RESTS  ON  SPECIAL  DEVICE,  6-EQ-2a,  EJECTION  SEAT  TRAINER.  (Naval  School 
of  Aviation  Medicine,  Pensacola,  Fla.)  Special  Rept .  No.  56-16;  24  Apr.  1956 

ABSTRACT:  The  modification  of  the  6-EQ-2a  ejection  seat  trainer  to  incorporate 
a  direct  TV-2  type  trigger  arm  rest  firing  mechanism  is  described  and  illustrated. 
The  modified  seat  trainer  proved  to  work  successfully,  utilizing  either  face 
curtain  or  arm  rest  firing  technique .  This  training  device  is  used  to  indoctrinate 
student  and  naval  aviators  in  escape  procedures  from  high  speed  aircraft. 
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Gardner,  W.  J.  and  D.  F.  Dohn  1956  THE  ANTIGRAVITY  SUIT  (G-SUIT) 
IN  SURGERY 

J.  of  American  Medical  Association.  162:274-276,  Sept.  22,  1956 


ABSTRACT:  The  principle  of  the  ahtigravity  suit  (G-suit)  used  in  aviation 
is  effective  in  combating  postural  hypotension  during  operations  with  the 
patient  in  the  sitting  position.  It  is  alro  helpful  in  the  management  of 
induced  hypotension  during  operations  with  the  patient  in  the  supine  position 
A  simplified  G-suit,  consisting  of  a  plastic  bladder,  may  be  wrapped  about 
the  lover  part  of  the  body  and  inflated  from  a  tank  of  gas.  Crlle  applied 
this  principle  to  the  control  of  blood  pressure  during  surgery  oiore  than 
fifty  years  ago.  (J.  of  Aviation  Medicine  29(5); 365,  1958) 
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Gam,  Stanley  M.  1960  THE  INNER  MAN 

(Paper,  American  Rocket  Society  Anatomy  of  Manned-Space  Operations  Conference 
Dayton  Biltmore  Hotel,  Dayton,  Ohio,  October  10-12,  I960)  ’ 

ABSTRACT:  A  man  is  not  just  his  outline,  measured  and  traced  on  OSCAR,  but 
the  sum  of  his  inner  components,  of  which,  the  fat-free  compartment  and  the 
fat  compartaient  are  the  tw  of  greatest  current  interest 
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Garret  _ 0962  -AN  EVALUATION  OF  JXX)R  LOCK  EFFECTIVENESS :  Pre-1956 _ 

vs  Po8t-1955  Automobiles.  In  M.  K.  Cragun  ed.  The  Fifth  Stapp  Automotive 
Crash  and  Field  Demonstration  Conference.  Sept.  14-16,  1961.  PP.  20-31. 
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Garrett,  J.W.,  &  P.W.  Braunsteln  1962  THE  SEAT  BELT  SYNDROME 
The  Journal  of  Trauma .  2(3):220-237,  May  1962. 


ABSTRACT:  The  data  examined  in  this  study  were  based  on  accident  and  medical 
records  drawn  from  a  total  of  2,778  automobiles  in  each  of  which  at  least  one 
occupant  was  wearing  a  seat  belt  wlien  an  accident  occurred.  These  cars  contained 
3.673  occupants;  3,325  occupants  wore  seat  belts  and  of  these,  944  were  injured. 

A  total  of  150  occupants  received  some  injury  to  the  lower  torso;  26  of  these 
except  in  one  case,  but  the  injury  was  not  related  to  seat  belt  use;  both  car 
and  occupant  were  completely  crashed  in  a  collision  with  a  b«is .  The  frequency 
of  lower  torso  injuries  among  injured  seat  belt  users  was  essentially  similar 
to  that  observed  among  occupants  in  injury-producing  accidents  without  belts 
(about  15  per  cent  for  both). 

In  the  majority  of  the  26  cases  where  serious  lower  torso  injuries  occurred, 
accident  circumstances  were  rather  severe.  Only  7  of  these  patients  showed  any 
evidence  of  severe  seat  belt  appl icat lon--bruises ,  contusions,  etc. 
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Gatland,  K.W.  1954  PROGRESS  TOWARDS  ASTRONAUTICS 

Journal  of  the  British  Interplane tary  Society  13(3):  142-166,  May  1954 

ABSTRACT:  Review  of  achievements  and  opinions  recorded  in  1949  and  .progress 
made  by  1954;  aerodynamic  research  techniques  developed  in  United  States; 
specific  research  aircraft  desdribed;  design  of  pressure  suits;  human  centrifuge 
research  in  high  atmosphere;  and  guided  missiles. 
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Gatling,  F.  P.  1959  EJECTION  SEAT  STUDY  (USN  Safety  Ctr.,  Norfolk) 

Rept.  No.  AM  2-59,  ASTIA  AD  220  667. 

ABSTRACT:  The  ejection  rate  for  calendar  1958  was  the  highest  in  the  history 
of  Naval  aviation,  but  there  is  an  indication  that  the  rate  of  increase  is 
slowing.  Lack  of  altitude  is  still  the  greate..t  factor  in  unsuccessful 
ejections.  There  was  a  large  increase  in  on-the  dock  ejections  in  1958, 
and  the  main  altitude  at  which  ejections  were  made  in  1958  waa  the  lowest 
yet  recorded,  7474  feet.  There  was  a  substantial  increase  in  fatal 
ejections  that  began  above  3000  feet.  The  mean  speed  at  which  ejections 
are  made  continued  to  decrease  to  217  knots.  Attitude  data  again 
failed  to  reveal  any  connection  between  attitude  and  fatal  injury.  Among 
aircraft  had  the  smallest  percentage  of  fatal  Injuiies. 
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Gauer,  O.H.  1944  rOnTGENKINEMATOGRAPHISCHE  DARSTELLUNG  DER  FLIEHKRAFTWIRKUNG 
(RoenCgencinematography  Presentation  of  the  Effects  of  Centrifugal  Force) 
Luf tf ahr tmcd iz in  (Berlin)  9;  109 

See  also:  (Dept,  of  the  Air  Force),  German  Aviation  Medicine.  World 
War  II.  Vol .  I. .  "x-ray  Photographs  During  Acceleration" 


409 


Gauer,  O.H.  1950  EVIDENCE  IN  CIRCULATORY  SHOCK  OF  THE  ISOMETRIC  PHASE  OF 
VENTRICULAR  CONTRACTION  FOLLOWING  EJECTION 
(Paper.  The  American  Physiological  Society  59th  Annual  Meeting,  Atlantic  City 
New  Jersey,  April  17-21,  1950)  Federation  Proceedings  9:  47 


ABSTRACT:  Simultaneous  pressure  recordings  in  the  outflow  region  of  the  left 
ventricle  and  the  aortic  root  were  taken  with  2  miniature  manometers  mounted 
on  the  tips  of  irttracardiac  catheters  in  an  anesthetized  dog.  In  the  normal 
animal  the  summits  of  the  ventricular  and  aortic  pressure  curves  are  congruent 
and  considerable  displacement  of  the  ventricular  catheter  does  not  affect  the 
pressure  contours.  If  the  catheter  is  kept  in  this  region  of  the  heart  and 
circulatory  shock  is  induced  by  exsanguination,  unusual  pressure  records  may 
be  anticipated  when  the  mean  arterial  pressure  falls  below  50  mm.  Hg.  While 

follows  an  almost  sine  wave  pattern  with  maximum  pressures 
tn  in  ^o’^tic  pressure  drops  abruptly  after  reaching  a  peak  of 

50-60  mm.  Hg.  This  picture  is  more  pronounced  in  certain  stages  of  adrenalin 
effect  under  shock.  It  can  be  readily  explained  by  the  assumption  that  the 
ventricle  continues  to  contract  isometrically  with  considerable  force  after  havlnc 
expelled  its  pathologically  small  blood  content.  This  condition  may  help  to 
account  fdr  the, high  incidence  of  subendocardial  hemorrhages  observed  in  humans 
and  exner imental  animals  suffering  from  prolonged  circulatory  shock 
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Gauer,  O.H.  &  G.D.  Zuldema,  eds.  1961  GRAVITATIONAL  STRESS  IN  AEROSPACE 
MEDICINE 

^oston:  Little,  Brown,  &Co.,  196lJ 

ABSTRACT:  Contents  Include:  "The  Physiology  of  Acceleration"  by  O.H.  Gauer; 
"Historical  Aspects  of  Gravitational  Stress"  by  O.H.  Gauer;  "Definitions: 
Magnitude,  Direction,  and  Time  Course  of  Accelerative  Forces"  by  O.H.  Gauer; 

"The  Hydrostatic  Pressure"  by  O.H.  Gauer;  "Arterial  Blood  Pressure  Responses  to 
Positive  Acceleration  in  Animals"  by  R.W.  Lawton;  "Blood  Volume  and  Gravitational 
Stress"  by  O.H.  Gauer;  "The  Circulation_in_llaa_Under  Gravitational  Stress  and _ 
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in  the  Giraffe"  by  O.H.  Gauer;  "Reflex  Responses  of  the  Circulation"  by  O.H, 

Gauer  and  E.W.  Salznvan;  "Effect  of  Acceleration  on  the  Heart"  by  H.O.  Sieker; 
"Effect  of  Acceleration  on  Respiration"  by  O.H,  Gauer  and  S.  Bondurant;  "Visual 
Performance  Under  Gravitational  Stress"  by  W.J.  White;  "The  Physiology  of 
Acceleration-Performance"  by  J.L.  Brown;  "The  Physiology  of  Positive  Acceleration" 
by  O.H.  Gauer  and  G.D..  Zuidema;  "The  Physiology  of  Negative  Acceleration"  by 
O.H.  Gauer;  "The  Physiology  of  Combined  Accelerations"  by  R,  Edelberg;  "Trans¬ 
verse  G:  Prolonged  Forward,  Backward,  and  Lateral  Acceleration"  by  S.  Bondurant; 
"Escape  from  High  Performance  Aircraft"  by  R.R,  Hessberg;  "Human  Tolerance  to 
Severe,  Abrupt  Acceleration"  by  J.P.  Stapp;  "Sub-Gravity  and  Weightlessness"  by 


D.C.  Simons;  "Some  Physiological  Considerations  of  Space  Flight"  by  G.D.  Zuidema; 
"Clinical  Evaluation  of  Low  G  Tolerance"  by  S.D.  Leverett,  R.U.  Whitney  and 
G.D.  Zuidema;  "The  Hydrostatic  Indifference  Level"  by  O.H.  Gauer;  "The  Hydrostatic 
Pressure  in  the  Arterial  Tree"  by  R.W.  Lawton;  and  "Standardisation  of  Human 
Centrifuge  Techniques"  by  S.D,  Leverett  and  G.D,  Zuidema., 
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Geer,  R.  L.  1957  OPERATIONAL  REGIONS  AND  BIOAERODYNAMIC  LIMITATIONS  OF 
FUTURE  AIRCRAFT  ESCAPE  SYSTEMS.  (Wright  Air  Development  Ctr.,  Wright- 
Patterson  AFB,  Ohio)  WADC  TR  57  590,  Oct.  1957.  ASTIA  AD  131  089. 

ABSTRACT:  The  boundaries  and  conditions  for  practical  flight  within  the 
atmosphere  are  delineated.  .tie  region  where  flight  is  practical  is  divided  into 
areas  of  different  escape  requirements.  Three  figures  are  Included  to 
illustrate  the  various  flight  regions  as  a  function  of  altitude  and  Mach  Number. 
[Author) 
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AI®  resT  OF  a  balioon  borke 

miWED  VEHICLE  (Wright  Air  Development  Division,  Wr ieht-Patterson  afb 
Ohio)  WADD  TR  59-226;  ASTIA  AD-227  244;  June  1959  Fatterson  AFB. 

ABSTRACT:  Balloon  borne  vehicles  are  well  suited  for  use  as  a  means  of  lifting 
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Geiger,  R.  C.  1948  PROOF  TEST  OF  PILOT'S,  CO-PILOT'S,  AND  NAVIGATOR'S 
SEAT  INSTALLATIONS  MODEL  XB-48-2(Glenn  L.  Martin,  Co.,  Baltimorfe,  Md. 
OSAF  Contract  No.  W33-ac-13492 ,  26  Aug.  1948. 

ABSTRACT:  Proof  tests  were  made  on  the  pilot's,  co-pilot's  and  navigator's 
seat  installations  in  the  XB-48-2  bomber.  Deflection  readings  were  taken 
and  the  results  plotted.  The  pilot's,  co-pilot's,  and  navigator's  seat 
installations  were  satisfactorily  proof  loaded  with  no  indication  if 
inssinent  failure  little  deformation,  and  no  appreciable  permanent  set. 

The  various  test  results  indicate  that  the  installations  are  satisfactory 
from  a  strength  standpoint 
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Cell,  C.F.  1951  MODIFICATION  OF  F7F,  INSTALLATION  OF  SUPINE  SEA!  AND  RELATED 
COMPONENTS,  INFLIGHT  EVALUATION  OF  THE  SEAT 
ftj.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-L5104 ,  Sept.  12,  1951 
ASTIA  AD  133  233 

ABSTRACT:  An  F7F  aircraft  was  modified  to  include  a  supine  seat  and  related 
components  in  order  to  evaluate  and  correlate  previous  experimental  findings 
concerning  the  effect  of  supination  on  pilot  tolerances  to  G  forces.  A  syllabus 
consisting  of  seven  hourly  periods,  six  of  which  were  to  be  in  the  air,  was 
formulated  to  instruct  test  pilots  in  flying  the  supine  seat.  Control  of  the 
aircraft  was  maintained  through  a  PIK  autopilot  and  instruments  while  the  pilot 
was  suplnated.  The  reactions  of  three  subjects  tested  has  been  very  favorable. 
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Cell,  C.F.  1952  MODIFICATION  OF  F7F,  INSTALLATION  OF  SUPINE  SEAT  AND  RELATED 
COMPONENTS,  IN-FLIGHT  EVALUATION  OF  THE  SEAT 
(Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-L5208,  10  Dec  1052 
ASTIA  AD  133  234 


ABSTRACT:  A  supine  seat  was  installed  in  an  F7F  fighter  plane  and  tested.  Its 
relatively  smill  size,  and  points  of  constriction,  as  well  as  the  lack  of 
visibility  and  difficulty  of  escape  it  imposed,  were  found  to  be . undes irable 
features.  In  flight,  control  of  the  plane  was  made  possible  by  means  of  an 
autopilot  (PIK)  device  allowing  the  pilot  to  change  position  if  desired. 
Additional  tests  on  the  human  centrifuge  are  recommended  to  investigate  the 
physiological  implications  of  the  supine  seat  under  acceleration.  It  is  further 
recommended  that  the  assembly  be  modified  for  stick  and  rubber  installation, 
improved  instrument,  visibility,  and  greater  physical  comfort. 
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Cell,  C.F.  1954  EVALUATION  OF  ANTI-BLACKOUT  SUIT  WITH  PARACHUTE 'SAFETY  HARJNESS 
AS  INTEGRAL  PART 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR2 
March  9,1954 

ABSTPACT:  The  subject  anti-blackout  suit  met  the  requirements  of  para.  4.2.3 
of  MIL-S-5085  (Aer)  in  providing  adequate  G  protection  for  the  subject  after 
being  tested  and  evaluated  on  the  human  centrifuge.  However,  this  protection 
was  accompanied  by  subjective  discomfort  of  excessive  pressure  from  the  belly 
bladder  even  though  the  C  valve  was  on  the  low  setting.  The  same  subject  had 
no  comparable  discomfort  when  protection  of  the  same  magnitude  of  G  was  provided 
by  a  conventional  anti-blackout  suit  attached  to  the  G  valve  on  the  high  setting. 


Cell,  C.F.  &  H.N.  Hunter  1954  PHYSIOLOGICAL  INVESTIGATION  OF  INCREASING 
RESISTANCE  TO  BLACKOUT  BY  PROGRESSIVE  BACKWARD  TILTING  TO  THE  SUPINE 
POSITION 

(Naval  Air  Development  Ctr.,  Johnsville,  Fa.)  NADC-MA-:>406 ;  30  June  1954 
,  ASTIA  AD  36  856 

See  also:  J.  Aviat.  Med.  25(6):  568-577,  Dec  .i  1954. 


ABSTRACT:  Physiological  instrumentation  for  the  tests  on  the  supine  seat 
included  the  measurements  of  ear  opacity,  ear  pulse,  ECG,  systolic  blood  pressure 
pulse,  and  respiration.  The  subjects  were  monitored  by  peripheral  and  central 
lifht  responses.  The  runs  consisted  of  5-sec  exposures  from  1  g  to  the  g  level 
where  grayout  occurred  for  each  position.  At  the  grayout  level,  the  g  tolerance 
was  evaluated  after  the  seat  was  tilted  backwards  and  fixed  into  position. 
Excessive  discomfort  in  any  position  due  to  abdominal  or  thoracid  pressure  was 
also  considered  an  end  point.  The  angular  relationship  of  the  back  of  the  seat 
with  the  retinal-aortic  dimension  was  determined  by  x-ray  when  the  seat  was 
positioned  at  20  degrees,  65  degrees,  and  85  degrees.  No  change  was  Indicated  in 
the  blackout  tolerance  between  0  degrees  to  35  degrees  backward  tilt.  The  first 
increases  in  tolerance  were  noted  at  the  45  dejree  position.  At  77  degrees,  the 
anti-blackout  protection  did  not  exceed  the  protection  afforded  by  an  inflated 

must  be  tilted  back  beyond  77  degrees.  (ASTIA)  ** 


418 


-  2,610  - 


Cell,  C.F.  &,  H.N.  Hunter  1954  PHYSIOLOGICAL  INVESTIGATION  OF  INCREASING 
RESISTANCE  TO  BLACKOUT  BY  PROGRESSIVE  BACKWARD  TILTING  TO  THE  SUPINE 
POSITION 

J.  Avlat.  Med.  25(6):  568-577 


ABSTRACT:  A  healthy  male  subject  can  tolerate  15  transverse  G  while  supinated 
at  85  degrees  for  five  seconds  with  no  indication  of  impending  blackout.  At 
77  degrees  backward  tilt,  the  anti-blackout  protection  does  not  exceed  that 
protection  afforded  by  an  inflated  anti-G  suit  with  the  subject  in  the  upright 
seated  position.  To  insure  full  protection  against  blackout,  the  subject  must 
be, supinated  beyond  77  degrees  backward  tilt.  At  relatively  low  G  in  the 
65-77  degrees  backward  tilt  position,  a  sense  of  fulness,  pressure,  or  burning 
sensation  often  appears  in  the  thorax  indicating,  again,  that  the  optimum  position 
la  beyond  77  degrees  backward  tilt.  The  pressure-pain  occasionally  elicited  in 
the  thorax  is  due  to^pressure  of  the  rib  cage  on  the  thoracic  cavity  as  well  as 
the  pressure  on  the  ab^nien  forcing  the  abdominal  contents  against  the  diaphragm. 
(Author) 


Cell,  C.  F.  Capt.,  E.  L.  Hays  and  J.  V.  Correale,  Jr.  1957  CHRONOLOGICAL 
DEVELOPMENT  HISTORY  OF  THE  NAVY'S  FULL  PRESSURE  HIGH  ALTITUDE  SUIT 
(Air  Crew  Equipment  Laboratory)  NAMC-ACEL-334 
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Cell,  C.P.,  E.L.  Hays,  and  J.V.  Correale  1958  THE  NAVY  FULL -PRES SURE ,  HIGH 
ALTITUDE  SUIT  J.  Aviation  Med.  29(3):  324,  March  1958 

ABSTRACT:  The  development  and  design  features  of  a  Navy  full-pressure  suit  for 
the  protection  of  viators  at  extreme  altitudes  are  described. 
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Gell,  C.  F.,  E.  P.  Hays,  &  J.  V.  Correale  1959  DEVELOPMENTAL  HISTORY  OF 
THE  AVIATOR'S  FULL  PRESSURE  SUIT  IN  THE  U.S.  NAVY.  J.  Aviation  Med. 
30(4):241*250. 

ABSTRACT:  This  article  gives  a  complete  history  of  research  conducted  on 
variou.s  full  pressure  suits  since  the  one  made  for  Wiley  Post.  It  also  surveys 
the  research  in  certain  related  fields  such  as  decompression,  cold  water 
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oH  r  orotection  and  other  physiologic  studies.  At  the  present 
exposure,  a  ti  G  P  t  high  altitude  suit  provides  protection 

\  '  I  It  high  altitude.  Above  35.000  feet,  whether  the 

luitudrls  reached  by  design  or  due  to  aircraft  cabin  ‘decompression^  the 

Toi " Ih/risiuatory  apparatus.  In  this  -"-i  “ ““ 
f^l  ptntact Ion  against  anoxic  anoxia,  aaroasiboUsn  or  the  damaging  affe 
of  explosive  decompression. 
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G-11  C  F.  I960  BIO-ENGINEERING  OF  PROTECTIVE  SYSTEMS  a 

(Papat,  31.t  Annual  Haatlng  of  tba  Aarospaca  Kadlcal  Aa.ocUtlon.  American. 
Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 


423 

Cell,  M.E.  1946  NOTES  ON  THE  OPENING  SHOCK  OF  A  PARACHUTE 

(War  Dept.,  Air  Forces,  Wright-Patterson)  TS  328,  29  April  1946 
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Gelman,  R.  &  J.L.  Helfrich  1954  PERFORMANCE  OF  CATAPULTS  IN  VARIOUS  FORCE 
FIELDS 

(Pitman-Dunn  Labs.,  Frankford  Arsenal,  Philadelphia,  Pa.)  Pro) .  No.  TS1-15-C44; 
Memo,  Rept.  No.  MR-594;  Oct.  1954;  ASTIA  AD  48  517 


ABSTRACT:  The  conclusions  reached  in  this  report  are  not  to  be  considered 
either  final  or  exact,  as  experimental  firings  have  not  been  made  under  the 
conditions  being  considered.  These  results  have  been  obtained  by  extrapol¬ 
ating  the  ballistics  equations  and  comparing  the  results  obtained  with  those  of 
such  experimental  firings  as  seemed  to  be  appliriible. 

The  catapults  considered  were  the  models  Ml,  M2,  M3,  M4,  TIO,  and  T14, 
in  force  fields  of  one,  three,  five,  and  seven  g's.  Of  particular  interest 
was  the  performance  of  the  M4  catapult  in  a  3-g  field. 

The  results  Indicated  that  all  final  velocities  would  be  very  little  affected 
by  a  3-g  field.  In  addition,  final  velocities  of  the  Ml,  M3,  and  TlO  would 
be  little  affected  by  a  5-g  field.  For  all  catapults,  increasing  the  force 
field  beyond  cither  three  or  five  g's  caused  noticeable  decreases  in  final 
velocities.  These  conclusions  are  listed  in  more  detail  in  tabular  form. 
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Cenmill,  C.  L.  1943  TESTS  ON  ABILITY  OF  ANTI-G  SUITS  AS  A  PROTECTION  AGAINST 
AEROEMBOLISM.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
Research  Rept.  X-147,  22  Feb.  1943 


Geswill,  C.  L.  1S44  COMPARISON  OF  DIFFERENT  TYPES  OF  PARACHUTE  HARNESS  WITH 
PARTICULAR  REFERENCE  TO  EASE  OF  RELEASE.  (Naval  School  of  Aviation 
Medicine,  Pensacola,  Fla.)  Research  Rept.  X-292.1.,  7  March  1944 


ABSTRACT:  Extensive  studies  on  the  U.S.  Navy  Type  and,  the  British  "quick  release 
type  of  parachute  release,  with  advantages  and  disadvantages  of  each. 
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Gerathewohl,  S.J.  &  B,E.  Gemandt  1962  PHYSIOLOGICAL  AND  BEHAVIORAL  SCIENCES 
In:  National  Aeronautics  &  Space  Administration,  Wash,  D.C.:  Bioastronautics  ' 
NASA  SP-18,  Dec.  1962  - 

ABSTRACT:  The  bioastronautical  program  of  the  National  Aeronautics  and  Space 
Administration  is  based  on  the  classical  disciplines  of  the  life  sciences  as 

or  areas  of  research.  Since  man  is  a  terrestrial  organism,  he  has  been  studied 
ijiost  entirely  under  this  aspect.  However,  with  his  entry  into  extraterrestrial 
ce,  new  conditions  arise  which  warrant  intensive  investigation.  Generally, 
physiologic  research  concerns  the  fundamental  bases  of  human  functions,  the 
rmination  of  man's  tolerances,  and  his  protection  against  stressful  altera- 
ns  of  his  biological  homeostasis.  The  behavioral  studies  mainly  deals  with 
s  performance  capabilities  and  limitations  under  normal  and  extreme  conditions 
accordance  with  NASA's  mission,  the  work  in  these  areas  is  primarily  applied 
supporting  in  nature;  but  there  is  also  a  need  for  basic  research.  The  scope 
these  investigations  reached  from  such  academic  problems  as  biologic  pattern 
tion  and  localization  at  the  cellular  level  to  the  practical  application  of 
emetic  principles  for  the  monitoring  of  the  organism  and  the  complex  systems, 
nication  and  information  theory,  and  orientation  and  navigation  processes  in 
ilmal  and  man.  Also  included  in  this  program  is  the  blending  of  the  disciplines 
biology  and  physics  in  such  fields  as  biotechnology  and  bionics,  which  are 
ed  at  the  development  of  improved  techniques  and  instruments  as  well  as  of  the 
uisition  of  new  information.  The  requirements  of  man  in  space  necessitate 
se  research  efforts,  which  will  result  in  design  criteria  for  various  types 
equipment,  pro  ective  devices,  life  support  systems,  comm  inication  channels, 
plays,  and  controls  for  space  flight  and  planetary  explorations.  However, 
many  wa\ s  is  the  life  scientist  not  yet  in  a  position  to  inform  the  engineer, 
ch  conditions  he  must  produce  in  order  to  accommodate  the  man  or  what  systems 
t  be  made  available  for  his  protection.  This  paper  will  describe  some  of 
NASA's  efforts  to  answer  this  question.  The  bioastronautics  program  of  the 
|A  will  cover  a  much  wider  range  of  subjects  In  which  the  universities  can 
a  major  role.  (Author) 
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Gero,  D.  R.  1956  EJECTABLE  AIRCRAFT  SEAT  CAPSULE 
U.  S.  Patent  2,733,027;  31  Jan.  1956 

ABSTRACT:  An  ejection  seat  for  occupants  of  high-speed  airplanes  consisting  of  a 
capsule  or  enclosure  for  such  seats  and  providing  an  airtight  means  of  protecting  ' 
the  occupant  to  safely  escape  from  the  air,,  ane  in  flight  is  described  and  illus¬ 
trated.  Capsule  operation  is  automatic  and  can  be  initiated  from  a  single  lever 
or  switch.  This  is  to  insure  safe  escape  of  an  occupant  who  is  wounded  and  who 
could  not  perform  the  normal  escape  functions  in  an  open  ejection  seat.  The  cap¬ 
sule  includes  as  standard  equlpmept  an  armor  plate,  an  adjustable  seat  parachute 
for  the  occupant,  a  recovery  drogue  chute,  oxygen  supply,  and  ejection  guns,'  track, 
and  support  structures.  The  capsule  is  capable  of  floating  when  landing  on  water. 
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Gex,  R.C.  1961  PERSONNEL  SUBSYSTEM  TESTING  AND  EVALUATION  FOR  MISSILES  AND 
SPACE  SYSTEMS  (  AN  ANNOTATED  BIBLIOGRAPHY) 

(Lockheed  Missiles  and  Space  Division,  Lockheed  Aircraft  Corp,,  Sunnyvale,  Calif.) 
Special  Bibliography  SB-61-21  April  1961.  ASTIA  AD  257870 

ABSTRACT:  259  references  are  included,  most  of  which  contain  abstracts.  The 

emphasis  is  on  evaluation  of  performanc;  of  teams  of  personnel  engaged  in 
operating  and  nvaintainlng  complex  man-machine  systems.  Training  and  training 
equipment,  personnel  requirements  and  hu^n  engineering  studies  were  Included 
if  they  contained  information  relevant  to  personnel  evaluation. 

Sources  checked;  ASTIA,  LMSD  reports  catalog,  AF6MD  reports  catalog, 

STL  reports  catalog.  Air  University  Periodical  Index,  Psychological  Abstracts. 
Classified  reports  are  included.  The  titles  were  taken  from  unclassified 
sources. 
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Gibbens,  Murray  E.  &  W.  V.  Smith  1957  THE  DOCTOR  AND  THE  AUTCMOBILE  ACCIDENT 
The  Journal  of  the  American  Medical  Association.  163(4) :255-259  Jan, 

26,  1957. 

ABSTRACT:  Certain  well-tested  automobile  Improvements  that  would  lower  the 
mortality  and  injury  rates  could  be  incorporated  into  the  modern  car  easily 
and  inexpensively.  Better  roll-over  frames  are  necessary,  and  safety  seat 
belts  should  be  standard  equipment.  Safety  door  latches,  padding  of  the 
dashboard,  elimination  of  projecting  items  inside  and  outside,  shock-absorbing 
s teefing  wheels ,  a  mechanism  for  restraining  all  folding  seats,  prbvislbn 
for  holding  luggage  securely,  and  certain  improvements  in  lights,  mirrors, 
and'  signal  systems  would  often  save  lives.  A  physician  treating  accident 
victims  has  an  opportunity  to  encourage  their  relatives  and  friends  to  work 
in  favor  of  the  adoption  of  automobile  safety  features.  A  check-list  of 
safety  principles  is  suggested  for  consideration  as  a  "Good  Driver's  Code." 
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Ctbspn,  J.  C.,  W.  K.  Stewart.  &  Z.  Pekarek  1943  PREVENTION  OF  INJURY  IN 
AIRCRAFT  CRASHES 

'RAF,  Institute  of  Aviation  Medicine.  Famborough)  FPRC  556,  Dec.  1943. 
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Glaister,  D.  H.  1959  A  TECHNIQUE  FOR  THE  EVALUATION  OF  SEAT  PACK  EJECTION 
CHARACTERISTICS.  (Royal  Air  Force.  Inst,  of  Aviation  Med.,  Famborough) 

FPRC  Memo.  No.  139,  Nov.  1959. 

ABSTRACT:  A  technique  for  the  evaluation  of  seat  pack  ejection  characteristics 
before  actual  trial  on  an  ejection  rig  is  of  value  both  in  reducing  testing 
time  and  in  increasing  safety,  as  only  potentially  safe  packs  need  be  tested 
with  human  subjects  on  l  >e  rig.  A  technique  for  static  testing  of  seat 
packs  was  developed  by  Guignard  1958  (unpublished),  in  which  oscillations 
following  a  blow  on  the  pack  were  recorded  by  means  of  accelerometers. 

This  suffered  from  undue  sensitivity  to  high  frequency  vibrations  which  are 
of  no  physiological  importance  as  they  are  damped  out  by  the  human  body. 

These  vibration,  made  evaluation  of  the  primary  oscillations  difficult. 

The  test  blow  was  given  to  the  whole  upper  surface  of  the  pack  and  was 
therefore  unsuited  to  testing  packs  %ihere  the  contents  Were  distributed 
in  relation  to  the  bearing  area  of  a  sitting  subject  -  i.e.  the  shaped 
water  cushion  in  the  Q  pack. 

With  these  considerations  in  mind  the  rig  was  modified  so  that  actual 
displacement  induced  by  a  blow  on  the  pack  was  recorded  rather  than 
acceleration.  The  pack  is  loaded  statically,  the  distribution  of  the  load 
corresponding  to  that  of  a  seated  person.  A  second  weight  is  dropped  a 
fixed  distance  on  the  static  load  and  the  resulting  oscillations  are  recorded 
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Glaister,  D.H.  1961  PROPERTIES  OF  POLYURETHANE  FOAMS  IN  RELATION  TO  THEIR 

USE  AS  EJECTION  SEAT  CUSHION  MATERIAL.  (Flying  Personnel  Research  Committee, 
RAF  Institute  of  Aviation  Medicine,  Famborough.  Hants)  FPRC  Report  No.  1184, 
Memo  Report  no.  158,  Aug.  1961.  ASTIA  AD  279  574. 


ABSTRACT:  Polyester  and  polyethet  grades  of  polyurethane  foams  have  been  subjected 

to  a  number  of  tests  to  determine  their  physical  properties  in  relation  to  their 
suitability  for  use  at  cushions  on  ejection  seats.  Properties  measured  were 
density,  compressibility,  permanent  deformation  following  prolonged  compression, 
rates  of  recovery  following  brief  compression,  and  measures  of  damping  under  light 
ly  and  heavily  loaded  conditions 


i 
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Glanvill,  A.D.,  et  al.  1937  TIIE  MAXIMUM  AMPLITUDE  AND  VELOCITY  OF  JOINT 
MOVEMENTS  IN  NORMAL  MALE  HUMAN  ADULTS 

(bright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio^  WADC  TO  55-159 
See  also:  Human  Biology  9:  197-211 
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Glenn,  J.  H.,  Jr.  1962  PILOT'S  FLIGHT  REPORT.  (In  Results  of  ^  First 
U.  S.  Manned  Orbital  Space  FI Ight .  February  20.  1962)  (NASA  Manned 
Spacecraft  Ctr.)  Pp.  119-136. 
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Glushkov,  I.  1961  PARACHUTES  WITH  ROTATING  CANOPIES 

(Kryl 'ya  Rodlny .  Nr.  12,  1961,  pp.  24-26)  Prepared  by:  Translation  Services 
Branch,  Foreign  Technology  Division,  WP-A^B,  Ohio  FTD-TT-62-983 ^1+2 
August  7,  1962  ASTIA  AD  284  113 

ABSTRACT:  This  article  reports  on  several  types  of . parachutes:  parachutes 
with  canopies  with  flat,  axially-syronetrical  forms  having  shroud  lines  of  varying 
lengths;  parachutes  with  flat  surfaces  having  an  unbroken  canopy;  parachutes  of 
feathered  construction;  parachutes  with  special  construction  and  form  of  the 
canopy;  and  rotating  parachutes. 
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Goddard,  J.L.  &  W.  Haddon,  Jr.  1961  AN  INTRODUCTION  TO  THE  DISCUSSION  OF  THE 
VEHICLE  IN  RELATION  TO  HIGHWAY  SAFETY .  (Presented  at  the  Joint  Conference 
on  Automotive  Safety,  Evaluation  of  Automotive  Design  and  Res.,  West  Point 
N.Y.,  17-19  May  1961.) 
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Godshall,  J.  C.  1959  UNDERWATER  ESCAPE  PROGRAM:  F4D-1  CANOPY  LOAD  aND 
HUMAN  EGRESS  TESTS  ABOARD  A  SUBMARINE.  (Naval  Air  Development  Center, 
Johnsville,  Pa.) 

SUMMARY  (a):  Preliminary  tests  for  underwater  egress  from  an  F4D-1  cockpit 
section  installed  dh  a  fleet  t^e  submarine  at  New  London,  Conn.,  during 
July  1958  are  described  in  this  report.  Pilot  egress  problems  are  discussed, 
including  the  waterflow  effect  which  tends  to  close  the  canopy.  It  is 
recommended  that  certain  further  tests  be  conducted  at  higher  sink  rates 
to  obtain  additional  information  using  both  the  single-place  fighter  cockpit, 
F4D-1,  and  a  two -place  trainer  cockpit. 


Godshall,  John  C.  1959  UNDERWATER  ESCAPE  PROGRAM:  HUMAN  EGRESS 

AND  CANOPY  FORCE  TESTS  P4D-1  AND  T2V-1  COCKPIT  SECTIONS  ABOARD 

A  SUBMERGED  SUBMARINE 

(US  Naval  Air  Development  Center,  Johnsville)  ASTIA  231438 

ABSTRACT:  Tests  were  conducted  to  determine  the  waterflow  effect  tending  to 
close  the  canopy  of  a  sinking  aircraft.  A  single-place  fighter  cockpit 
(F4D-1)  and  a  2-place  trainer  cockpit  (T2V-1)  were  secured  alternately  to 
the  aft  deck  of  a  submarine.  No  water  forces  were  experienced  during  the 
complete  series  of  tests  that  would  tend  to  hold  the  pilot  in  his  cockpit. 

It  is  possible  for  an  uninjured  pilot  to  escape  from  a  fighter  or  trainer 
aircraft  that  is  sinking  in  either  a  nose  down  or  a  tail-down  attitude  as 
specifiec  in  this  report,  provided  the  canopy  is  held  open  or  removed. 

The  F4D-1  canopy  tests  show  that  a  force  of  approximately  50  lb  at  the 
canopy  leading  edge  will  maintain  the  canopy  open  25“  and  a  force  of  ap¬ 
proximately  85  lb  will  maintain  the  canopy  open  35“  in  the  tail-down  sink¬ 
ing  attitude  at  a  sink  rate  of  approximately  10  fps.  Reclosure  of  the 
canopy  in  an  underwater  situation  would  seriously  Jeopardize  pilot  escape. 
An  H3A1  cartridge  initiator  was  employed  in  the  F4d-1  aircraft  to  Initiate 
the  action  of  the  canopy-removal  system  at  depths  of  18  ft  or  less.  The 
buoyant  free-ascent  method,  known  as  the  blow-and-go  method,  is  considered 
the  safest  and  most  desirable  method  of  ascent  to  the  surface  from  a  sink¬ 
ing  aircraft  after  breathing  oxygen  or  air  under  pressure.  The  aircraft 
cockpit  provides  a  shield  against  the  onrush  of  water  Incident  to  either 
the  nose-down  or  tail-down  sinking  conditions  until  the  pilot  leaves  the 
cockpit. 
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Goldman,  D.  E.  1946  MECHANICAL  FORCES  -  TABLE  I.  ESTIMATED  TOLERANCES  OF 
UNPROTECTED  HUMAN  BODY  TO  VARIOUS  MECHANICAL  FORCES. 
j.  Aviation  Med.  17(5):426-430,  Oct.  1946. 

ABSTRACT:  Aviation  personnel,  especially  those  in  military  service,  are  subject¬ 
ed  to  a  wide  variety  of  mechanical  forces  including  changes  in  ambient  pressure, 
acceleration,  wind  blast  and  vibration  as  well  as  the  forces  associated  with 
parachute  escape,  crashes,  explosions  and  missile  casualties.  Little  is  known 
of  the  actions  of  these  forces  or  of  means  of  protection  against  them. 

Eventually  it  should  be  possible  to  accumulate  a  background  of  information  suffi¬ 
cient  to  permit  generalizations  and  to  allow  specific  predictions  to  be  made  as 
to  tolerances  and  requirements  for  protection. 

_A  listing  of  complexities  must  be  made  to  enable  an "intelligeht  choice  to  be ^de 
of  methods  for  handling  problems  which  must  be  solved. 

A  first  step,  the  performance  pf  a  structural  analysis  of  the  huamn  body,  involves 
a  study  of  the  geometrical  and  physical  layout  and  the  determination  of  the 
elastic  properties  of  the  various  parts  and  connections. 

Secondly,  a  vibration  analysis  should  yield  considerable  infonsition  of  value. 


-  2,617 


Resonance  measurements  can  be  used  to  find  natural  frequencies,  damping  coefficients 
effective  masses  and  spring  constants. 

From  such  orderly  Investigations,  It  should  be  possible  to  learn  a  great  deal 
about  basic  physiology  and  some  of  its  practical  consequences.  A  table  of 
human  tolerance  limits  of  various  grades  and  for  varlotis  forces  Is  essential  for 
engineers  concerned  with  the  design  of  aircraft  and  of  other  adchlnery  Involving 
close  humn  association. 
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Goldmann,  Jack  B.  1962  HUMAN  CAPABILITIES  IN  THE  PRONE  AND  SUPINE  POSITIONS; 
AN  ANNOTATED  BIBLIOGRAPHY 

(Lockheed  Aircraft  Corporation,  Sunnyvale,  Calif.)  SP-62-14,  May  1962 
ASTIA  AD  282  780 


ABSTRACT;  This  literature  search  covers  the  decade,  1951-1961.  It  Is  concerned 
with  the  ability  of  man  to  perform  basic  operations  In  aircraft  while  relegated 
to  a  prone  or  supine  position,  and  the  possible  application  of  man's  performance 
In  spacecraft  under  similar  conditions.  References  to  the  design  requirements 
for  man  are  Included. 
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Coldstone,  N.  J.  1961  LANDING  SHOCK  ABSORPTION 

In  1961  Proceedings  of  the  Institute  of  Environmental  Sciences  National 
Meeting.  April  5.  6.  7.  1961.  Washington,  D.  C.  (Mt .  Prospect,  Ill.: 
Institute  of  Environmental  Sciences,  P.  0.  Box  191)  PP.  215-224. 

SUMMARY:  This  paper  provides  design  data  obtained  In  a  development  test 
program  for  an  aluminum  honeycomb  shock-absorption  system  for.  planetary  soft 
landings.  Test  procedures  are  described.  Data  are  presented  from  static  and 
dynamic  crushing  tests  of  selected  ^I'-Xainum  honeycomb  specimens,  and  from 
drop  tests  of  a  full-scale  model  of  a  lunar  landing  craft. 

Impact  decelerations  measured  during  the  swat  critical  drop,  29.3  feet  per 
second  onto  a  15  degrees  Inclined  plane,  were  as  follows: 

41.5  G  extending  for  0.003  second 
38.2  G  extending  for  0.007  second 
20  G  minimum  for  0.036  second 

The  predictability  of  test  vehicle  rebound  behavior  was  demonstrated  for 
all  four  of  the  drops.  Stable  behavior  occurred  for  drops  1,2,  and  3,  and 
a  low-level  unbalanced  overturning  mosient  was  observed  In  Drop  4,  as 
predicted  In  the  dynamic  analysis  of  Reference  2 
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Gonsalves,  J.,  and  J.  Molllck  1959  SIMIARY  OF  INTEGRATED  FLIGHT  CAPSULE: 
PARACHUTE  RECOVERY  SYSTEM  PROGRAM.  (Vought  Aeronautics,  Chance  Vought  Air¬ 
craft  Inc.,  Dallas,  Texas)  ASTU  AD-263498,  Septtea4>er  1,  1959 


SIMIARY:  This  report  contains  a  review  of  the  work  accomplished  to  date  on  the 
recovery  system  for  the  Integrated  Flight  Capsule  and  outlines  a  program  that 
would  permit  concurrent  development  of  the  recovery  system  and  the  capsule.  The 
preliminary  design  parameters  established  In  previously  completed  feasibility 
studies  are  Included  for  Information. 
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Goodman,  B.  D.  1961  THE  PSYCHOLOGICAL  AMD  SOCIAL  PROBLEMS  OF  MAM  IN  SPACE:  A 
LITERATURE  SURVEY  (System  Development  Corporation,  2500  Colorado  Ave . ,  Santa 
.  Monica,  Calif.)  Field  Note  5220;  ASTIA  AD-252  434;  2  March  1961 


It  is  the  purpose  of  this  bibliography  to  bring  together  the  reports,  books, 
and  periodical  articles  published  through  January  1961  in  the  specific  area  of 
behavioral  science  related  to  space  flight,  or  as  it  is  sometimes  called  "space 
psychology."  This  area  Includes  social  and  sensory  isolation,  psychological  assess 
ment  and  training,  fatigue,  confinement,  performance  under  stress,  work  schedules 
motivation,  weightlessness,  disorientation,  emotional  stability,  and  the  day- 
night  cycle. 

Citations  listed  are  unclassified  unless  otherwise  noted.  All  titles  are 
unclassified.  To  facilitate  ordering  Items  listed  In  the  Technical  Abstract 
Bulletin  (TAB)  of  the  Armed  Services  Technical  Information  Agency,  ASTIA  docu¬ 
ment  (AD)  numbers  have  been  given  when  available.  (AUTHOR) 
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Goodrich,  J.W  1956  ESCAPE  FROM  HIGH  PERFROMANCE  AIRCRAFT 

(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TN  56-7;  Jan. 9, 
1956;  ASTIA  AD  81  562 

ABSTRACT:  The  information  presented  by  this  study  may  be  summarized  as  follows 
for  the  conventional  ejection  seat  system.  The  maxinmira  linear  deceleration  la 
essentially  constant  for  a  given  .calibrated  airspeed  regardless  of  altitude. 

At  constant  calibrated  airspeed  tha  rate  of  tumbling  increases  with  altitude  and 
approaches  A-value  proportional  ta  the^inverse  of  the  square  root  of  Th^lfenslty 
ratio.  At  constant  calibrated  airspeed  the  duration  of  g  forces  is  approximately 
proportional  to  the  Inverse  of  the  square  root  of  the  density  ratio.  The  maximum 
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linear  deceleration  forces  Increase  as  the  2.47  power  of  the  velocity.  The 
maximum  linear  deceleration  rapidly  approaches  the  11  It  of  human  tolerance 
as  the  speed  of  the  aircraft  at  time  of  ejection  Is  Increased  above  550  knots 
calibrated  airspeed.  The  aerodynamic  and  physical  characteristics  defined  by 
the  parameter  (C^A 'W)  are  such  as  to  limit  the  usefulness  of  the' conventional 
ejection  seat  system  to  the  lower  part  of  the  speed  range  of  the  'Century 
Series'  fighter.  Only  by  optimization  of  these  parameters,  such  as  may  be 
obtained  by  the  use  of  a  low  drag  capsule,  can  successful  escape  be  expected 

speed  range  capability  of  the  'Centuty  Secies'  aircraft  and  beyond."  (VADC) 
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Goodyear  Aircraft  Corp.  1960  PERSONNEL  RESTRAINT  DEVICES  FOR  ADVANCED  FLIGHT 
VEHICLES,  PART  I.  (Goodyear  Aircraft  Corp.,  Akron,  Ohio,  )  June  1960. 
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Gord,  Biermann  1931  WELTRAUMSCHIFFAHRT?  EINE  KUR2E  STUDIE  DES  PROBLEMS 
(SPACE  TRAVEL?  A  BRIEF  STUDY  OF  THE  PROBLEMS) 

(Bremen:  F.  Leuwer,  1931). 

ABSTRACT:  Early  history  of  the  physical  and  technical  problems  of  rocketry 
with  a  discussion  of  space  travel. 
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Gordon,  E.  S.  and  S.  Horl  1961  VIABILITY  DATA  ACQUISITION  SYSTEM  FOR 
TESTING  BIOSATELLITE  CAPSULES. 

Aerospace  Medicine  32(3): 231,  March  19C ‘ . 

ABSTRACT:  Under  contract  with  the  Air  Force  Missile  Test  Center,  Hollotaan 
Air  Force  Base,  a  feasibility  study  and  preliminary  design  have  been  completed 
for  portions  of  a  Viability  Data  Acquisition,  Handling,  Storage,  Reduction, 
Display  and  Recall  System  (VIDAT  System).  The  purpose  of  VIDAT  is  to  test  and 
evaluate  biosatellite  capsules  and  components,  utilizing  chimpanzees  (and 
eventually  humans)  as  test  subjects.  The  variables  initially  considered 
were  systolic  and  diastolic  blood  pressure,  respiration  rate  and  waveform, 
electrocardiogram,  heart  rate,  rectal  and  skin  temperatures,  0^  and  COj 
partial  pressures  withing  the  capsule,  total  pressure,  dry  bulb  temperature, 
and  relative  humidity.  Among  the  unique  requirements  and  restrictions  were: 
two  week  continuous  test  period  during  which  access  to  instrumentation  within 
capsule  is  prohibited;  chimpanzee  only  partially  restrained,  precluding 
Instrumentation  techniques  and  equipment  subject  to  chimpanzee  disruption; 
ease,  simplicity  and  rapidity  of  transducer  attachment  to  a  struggling 
chimpanzee;  applicability  of  the  same  transducers  and  attachment  methods  to 
humans;  tranductlon  by  external  means  only  (no  subcutaneous  electrodes  or 
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other  Imp ISRtat Ions)  ;  analog  outputs  for  all  varlahtes.  reli.ihllitv  of  9S 
per  cent  over  ^Wo  week  continuous  operation,  lnstrtiment.it  ion  w.is  de  vised  tir 
Studied  for  physiological  data  acqtiisi  ti^n;  An  experimental  method  for 
chimpanzpe  thigh  blood  pressure  measurement  was  f  'und  despite  failure  of  the 
Korotkow  method  at  this  location;  the  feasibility  of  a  closed-hydraulic  servo 
controlled  pressure  cuff  featuring  small  size,  simplicity,  and  ease  of 
automatically  programming  pressure  was  determined;  a  new  type  of  KKC 
eldctrode  for  long  term  continuous  use  was  constructed  and  partially  tested; 
a  highly  sensitive,  simple  respiration  waveform  transducer  was  tested  and 
means  for  Its  utllixatlon  de termined concepts  for  a  chimpanzee  bloe lec tronic 
hameaa  and  transducer  attachment  nethoda  were  formulated.  Fundamental 
problema  of  phyalologlcal  reaction  to  physical  Instrumentation  are  discussed. 


Gpttlleb,  S.  1948  STATIC  AND  DYNAMIC  TESTS  OF  A  TYPICAL  FIGHTER  PILOT'S 
SF.AT  INSTALLATION  FOR  A  40  G  CRASH  CONDITION 
(Naval  Air  Material  Ctr.,  Aero  Struc  Lab.)  NAM  24102,  Part  I,  J.in.  12,  1948 
ASTIA  ATI  37398 


ABSTRACT:  Teats  were  conducted  on  a  standard  R4D  pilot  scat  and  reinforcements 
made  after  each  failure  until  seat  demonstrated  its  ability  to  withstand  a  40  g 
deceleration  load  at  the  c.g,  of  a  200  lb.  dummy  in  head-on-crash  condition. 
Dynamic  tests  were  made  in  the  NAES  drop  test  machine  and  static  tests  were  made 
by  applying  loads  to  a. steel  plate  behind  the  dummy  acting  through  Its  d.g. 

Several  reinforcements  consisted  of  replacing  dural  parts  with  4130  steel  of 
same  gage  were  required  to  enable  seat  to  withstand  40  g  when  shoulder  harness 
passed  over  fuselage  bar.  Reinforcements  aided  3-1/2  lbs.  to  original  seat 
Installation  weight.  Harness  was  found  to.  transmit  all  applied  load  to  seat 
in  s  1:2  ratio  of  shoulder  harness  to  lap  harness  load.  Reinforced  seat  withstood 
20  g  when  shoulder  harness  was  passed  over  seat  back  to  floor  attachment. 
Reconnended  static  loads  for  transport  type  seat  under  40  g  loadings  are  3000 
lbs.  shoulder  harness  load  and  6000  lbs.  total  lap  harness  load  at  40°  upward. 
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Gottlieb,  S.  1948  STATIC  AND  DYNAMIC  TEST  OF  A  TYPICAL  PILOT '.9  SEAT 
INSTALLATION  FOR  A  40  G  CRASH  CONDITION.  (Naval  Air  Material  Ctr.) 

NAM  24102,  Part  2,  2Sept .  1948  ASTIA  AD-  51489 

ABSTR.ACT:  The  A  N  Standard  7505  seat  used  in  F6F  single-engine  figliters  was 
.  tested  to  determine  what  ultimate  static  carry  through  structural  strength  is 
required  to  withstand  the  loads  resulting  from  a  40  g  deceleration  of  about  0.1 
sec.  duration  at  the  eg  of  a. 200  lb  dunny  in  a  head-on  crash  condition.  The 
harness  loads  were  measured  and  the  Bureau  of  StandarcTs  ring  dynamometer  used 
to  measure  the  harness  loads  was  evaluated.  It  is  concluded  that  the  F6F  seat 


ie 

•I 

‘.t 

'it 


/ 

,ai 

P 


■ilf:  ;  i 
-1 


■  31. 

t 


&M. 

.£9 


;'jbi 

:k 


i 


with  r«- S  itorc  »'»•  nt  s  is  Ptructurilly  c.ifvibli*  of  rupportlnR  40g  dynamic  loads  cf 
7300  lbs.  Tho  gcnoral  distribution  of  load  brtw'-rn  shoulder  harness  and  lap 
h.irncss  at  ^0*^  lipward  is  a  1  to  2  ratio.  The  loads  determined  with  the  BuSTds 
rings  arc  consistently  low.  These  results  Indicate  that  dynamic  calibration 
may  miteriallv  improve  the  accuracy  of  the  dynamometer. 
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(knigh,  M.  N.  and  A.  P.  Beard  1937  LIMITATIOKO  OF  THE  PILOT  IH  APPLYING 
FORCES  TO  AIRPLANE  COHTROLS .  (National  Advisory  Consittee  for 
Aeroi.autics,  Washington,  D.  C.)  NACA  TN  623.  Nov.  1937. 
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Gozulov,  S.  A.  1959  MEDICAL  CONTROL  OF  TRAINING  CATAPULTING  (vrachetnyy 

kontrol  pri  trenlrovochnykh  katapul  ' tirovanlyalth)  Voyennomedltsinsklv 
thurnal  5:23-29 


452 

Grade,  S.F.  1941  HYDROSTATIC  SUITS. 

(National  Research  Council,  Canada)  Report  #  C-2838,  30  August  1941 


ABSTRACT:  This  report  on  the  service  trial  of  the  Franks  Flying  Suit  at  601 
Squadron,  R.A.F.,  Duxford,  recomends  its  use  €dr  the  protection  agalnat  the 
effects  of  G. 
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Graham,  H.B.  1951  QUALIFICATION  TESTS  OF  F-89A  PILOT'S  AND  RADAR  OPERATOR’S 
EJECTION  SEATS  (Northrop  Aircraft,  Inc.,  Hawthorne,  California)  Rept.  No 
T-3/5,  8  February  1951.  ASTIA  ATI  109473 


ABSTRACT:  The  pilot's  seat  was  ejected  twice  and  the  radar  operator’s  seat  one. 
The  testa  showed  that,  with  the  seats  installed  and  rigged  in  accordance  with  thi 
latest  drawings,  the  seats  and  related  components  will  function  satisfactorily. 
The  theoretical  clearance  between  the  seats  and  tall  of  the  airplane  is  given 
below.  In  making  the  calculations,  the  seat  velocities  determined  by  the  ground 
tests  were  used.  Flight  conditions  assumed  were  650  mph  true  airspeed  in  level 
flight  at  an  altitude  of  2000  feet. 


% 

I 


4^-4 


-  2,b22  - 


Crancr,  J.  Jr.,  19A6  REQUIREMENTS  FOR  P1(X>T  EJECTION  IN  FICNTFR 

AIRPLANES.  (Army  Air  Forces.  Air  Material  Comn.’nd) 

M.R.  TSEACll-4534-7-2,  I  May  194>.  ASTIA  ATI  111  794 

ABSTRACT:  This  report  presents  the  desing  requirements  for  pilot  ejection  scat 
installation  and  summarizes  the  installation  of  the  pilot  ejection  scat  in  fighter 
airplanes.  It  was  found  that  the  pilot  ejection  seat  is  the  immediate  answer 
to  provide  a  means  of  escape  from  high-speed  aircraft.  Whether  or  not  this  device 
will  be  superseded  by  other  methods^  such  as  the  use  of  ellipsiods,  capsules, 
etc.,  will  be  determined  by  investigations  involving  physiological,  aerodynamic, 
and  structural  considerations.  The  design  requirements  for  the  pilot  ejection 
seat  and  installation  contained  in  the  Appendices  of  this  report  are  suitable  for 
use  as  a  guide  in  the  preparation  of  designs.  These  requirements  are  tentative 
and  may  be  used  until  such  a  time  as  AAP  Specifications  are  available.  The 
reasons  necessitating  Army  Air  Forces  Spec if lent ions  for  the  pilot  ejection 
seat  are  given. 
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Grandplerre,  R.,  F.  Biolette,  R.  Loubiere  &  G.  Chateller  1960  PHYSIOLOGIE  ' 

DU  VOL  SPATIAL  (PHYSIOLOGY  OF  SPACE  FLIGHT) 

Forces  aertennes  franca ise  14(159):  789-823,  May  1960  and  14(160):  969-986, 

.Tune  1960, 

See  also:  Aerospace  Med.,  31(10);  873,  October  1960  I 


ABSTRACT:  The  following  subjects  are  reviewed:  Acceleration  and  deceleration 
tolerances,  weightlessness,  radliation,  prolonged  life  in  s  space  ca  bin, 
oxygen  regeneration,  utilization  of  urine  and  collection  of  water  vapor,  and 
the  nutritional  requirements  of  astronauts. 
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Grant,  David,  N,W.  1945  CLOTHES  MAKE  THE  SUPERMAN 

Flying,  Sept  1945 

ABSTRACT:  Blackout  was  encountered  even  by  the  pilots  of  the  p  anrs  of  World 
War  I.  Far  more  today  it  has  been  one  of  the  major  obstacles  to  full  utilization 
of  the  speed  and  strength  of  modern  aircraft.  The  flying  services  have  answered 
this  problem  with  the  development  of  a  simple  G-suit  which  now  enables  pilots  to 
withstand  forces  of  eight  or  nine  G  without  blacking  out.  The  primary  cause  of 
blackout  is  abrupt  anemic  anoxia  of  the  brain  resulting  from  a  sudden  stopping 
of  blood  through  the  brain.  The  great  accom| 1 ishment  of  the  G-suit  has  been  to 
_ prevent„thls^circulation ^stoppage  and_thus_prevent^  biackout^Jjxjbrupt-xombat^^^ - 

Mneuvers.  A  brief  history  of  the  G-suie  is  presented  in  this  paper. 
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Gratz,  C.M.  1944  BIOMECHANICS,  A  NEW  APPROACH  TO  AIRPLANE  SAFETY , 

Mech  .  Eny.na . ,  68:313-314 


ABSTRACT:  Loss  of  life  in  crash  landings  can  be,  and  is  being,  reduced.  With 
the  recognition  that  the  pilot  is  the  most  vulnerable  portion  of  the  cockpit, 
advances  have  been  made  in  the  application  of  biomechanical  safety  engineering 
to  cockpit  design.  Tnls  is  the  use  of  data  on  the  amount  of  stress  that  shear 
human  tissues  can  tolerate.  Such  data  have  been  collected  by  the  Biomechanics 
comnittee  of  the  Aviation  division  of  ASME,  partially  In  combat  zones  in  the 
Pacific.  The  British  and  Russians  have  also  been  working  along  these  ime** 
and  much  Information  has  been  obtained  from  Army  and  Navy  boards  Investigating 

crashes . 
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Grave,  Caswell  1960  ENVl  'ONMENTAL  PROTECTION  EQUIPMENT  FOR  AIR  AND  GROUND 
’’N.  CREWS  AND  HUMAN  ENGINEERING  ASPECTS  OF  PILOT’S  COCKPIT  (AN  EVALUATION 
^  OF  F-IOIB  AIRCRAFT) 

(Air  Proving  Ground  Center,  Eglin  Air  Force  Base,  Florida)  APGC-TN-60- 34 
APGC  Project  217AY5,  July  1960  ASTU  AD  240085 

ABSTRACT:  This  report  on  the  human  factors  aspects  of  the  F-lOlB  weapon 
system  is  concerned  primarily  with  th^-  personal  equipment  used  during  the 
Category  III  test.  Other  considerations  in  the  report  are  problems  encountered 
by  a  tactical  squadron  in  environmental  protection  of  ground  crews  and  human 
engineering  deficiencies  noted  in  the  pilot's  cockpit. 

,lt  is  concluded  that  the  most  significant  deficiency  in  air  crew  protection 
is  lack  of  a  safe  ejection  capability  throughout  the  performance  envelope  of 
the  aircraft.  Problem  areas  were  found  in  ground  crew  protection  and  in  survival 
kit  utilization  and  tnalntenance.  The  standard  equipment  required  for  air  crew 
protection  was  found  to  be  available  at  the  test  site  in  sufficient  quantity 
for  operational  use. 

Recommendations  include  Improving  the  ejection  capability  from  the 
aircraft,  revising  technical  publications,  and  correcting  certain  design 
deficiencies  in  the  pilot's  cockpit 
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Gravendyk,  J,  1949  WEBER  PILOT  AND  CO-PHOT  SEAT  FOR  C-124  (TEST  REPORT) 
^ouglas  Aircraft  Co.,  Inc.,  Long  Beach  Plant,  Cal  if J  (USAF  Technical  Report 
No.  TR-OIOAF)  A3TIA.  ATI  74  968 


ABSTRACT:  Load  tests  were  conducted  with  the  Weber  pilot  and  co-pilot  seat  used 
on  the  C-124  cargo  airplane.  The  features  of  the  seat  include  vertical  adjustment 
horizontal  fore  and  aft  adjustment,  horizontal  side  adjustment,  and  recline 
adjustment.  During  the  tests,  loads  were  applied  to  the  seat  with  hydraulic 
Jacks  and  a  calibrated  tension  ring.  All  ultimate  loads  were  applied  for  a 
minimum  time  of  nr.e  minute.  Ho  structural  failures  occurred  during  the  tests. 
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Cray,  F.  I.  &  H.  C.  Webb,  1959  HIGH  C  PROTECnON. 

(Paper,  1959  Meeting;  of  Aero  Medical  Association,  Sta'^ler  Hilton  Hotel,  Los 
Angeles,  April  27>29.) 

ABSTTACT;  Teh  principal  distortions  of  the  body  of  a  person  exposed  to  increased 
acceleration  include  displaceiaenc  of  blood  within  the  body  with  undesirable  secon- 
.<I*ty  effects  Such  as:  (1)  loss  of  vision,  (2)  loss  of  consciousness,  (3)  petechia 
(A)  pain,  (5)  heart  failure.  Other  distortions  in  various  parts  of  the  body 
nay  also  lead  to  pain.  Advantages,  problems  and  limits  of  older  types  ofG 
protective  systems  are  discussed.  Theories  are  presented  for  methods  of  using 
liquid  or  form-fitting  exterrul  supports  for  the  body  along  with  respiratory 
pressurization  to  counteract  the  distorting  forces.  Actual  devices  worked  out 
to  apply  these  theories  are  shown.  These  devices  include;  .  (1)  the  "Mayo  tank" 
first  used  by  Wood,  Code,  and  Baldes  ir.  1942  to  test  G  protection  by  submersion 
in  water.  This  has  been  slightly  modified  to  bring  about  substantial  increase 
in  C  protection  in  1958;  (2)  the  "G-capsule"  and  associated  equipment  which  most 
thoroughly  of  all  devices  so  far  built,  is  an  application  of  these  new  theories 
of  body  support;  and  (3)  the  "NASA-AMAL  moulded  couch”  built  by  the  National  Aero¬ 
nautics  and  Space  Administration  according  to  some  of  these  ideas  and  incorpor- 
atlngseveral  other  devices  or  procedures  such  as  partial  supination  to  avoid 
chest  pain  as  indicated  by  Wright  AFB  studies.  Through  the  use  of  these  various 
devices  during  the  past  year,  several  new  records  of  tolerance  to  centrifugal 
acceleration  have  been  established,  indications  have  been  gained  for  improvements 
on  these  devices,  and  it  is  expected  that  higher  levels  of  G  tolerance  will  be 
attained.  CJ.^  Aviation  Med.  50(3):  185-186,  March  1959.) 
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Gray,  U.F.  1957  MECHANICAL  SYSTEMS  SUGGESTED  FOR  G  PROTECTION 
(Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-5708;  15  July  1957 
ASTIA  AD  144  106 

ABSTRACT:  A  mechanical  system  is  proposed  as  a  means  of  Increasing  tolerance  to 
acceleration.  The  subject  is  assumed  to  be  completely  underwater  in  a  suit  and 
helmet,  both  capable  of  resisting  a  high  pressure  atmosphere  transmitted  through 
the  water  from  the  subject's  chest.  Analysis  of  the  system  Indicates  that  it 
could  protect  against  loss  of  blood  from  the  head  and  consequent  blackout  at 
levels  ot  acceleration  considerably  higher  than  100  G  units.  However,  distortions 
of  organs  and  blood  vessels  within  air-containing  spaces  of  the  body  would  tend 
to  establish  much  lower  tolerance  levels  since  blood  vessels  within  the  top 
part  of  the  chest  would  tend  to  collapse  and  'ut  off  circulation.  It  is  possible 
that  circulation  through  tht  collapsed  blood  vessels  could  be  restored  by  pumps 
acting  to  change  the  volume  of  the  suit.  Respiration  could  be  provided  by 
cycling  the  pressure  of  the  air  supplied  to  the  subject.  This  could  be  under 
voluntary  control.  The  suit  could  serve  as  a  pressure  suit  for  high  altitude 
flying  since  pressures  within  the  body  would  be  exactly  counterbalanced  by 
pressures  outside  the  body.  (Author) 


Gray.  R.F.,,M.G.  W<bb,  &  W.H.B.  Ellis  1957  TEST  AND  DEVELOPMENT  OF  ANTI- 

BI-ACKOUT  EQUIPMENT;  LETTER  REPORT  CONCERNING  DEVELOPMENT  OF  A  G-CAPSULE 
lU.S,  Naval  Air  Development  Center,  Johnsvllle,  Pa.^  NADC-MA-LS19  March  5,  1957 

ABSTRACT;  A  water-filled  capsule  is  proposed  as  a  method  of  increasing  protection 
for  individuals  undergoing  acceleration  streos  of  high  levels  for  relatively 
long  durations.  The  capsule  is  essentially  a  method  of  controlling  blood  and 
gas  distribution  in  the  body  and  of  controlling  external  and  internal  body 
shape.  The  capsule  is  a  rigid  container  for  the  subject,  including  his  head. 

All  space  between  the  subject  and  the  suit  is  filled  with  water  including  the 
space  in  the  helmet.  A  rigid  cuirass  is  molded  to  the  subject's  chest  to  reduce 
distortion  of  the  chest  due  to  hydrostatic  pressures.  A  rnockup  of  a  capsule  Is 
now  being  manufactured  and  will  be  tested  upon  completion. 
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Cray,  R.F.  &  M.G.  Webb  1958'  PRELIMINARY  STUDY  OF  G  TOLERANCE  OF  A  SUBJECT  IN 
THE  G-CAPSUIE,  PRONE  POSITION 

(U.S.  Naval  Air  jevelopment  Center,  Johnsvllle,  Pa.)  NADC-MA-LR59 ;  July  8,  1958 


ABSTRACT:  The  G-Capsule  is  a  deivee  for  testlmg  some  theories  of  protection  of 
subject  against  acceleration  by  use  of  complete  immersion  of  the  subject  and 
by  pressurization  of  his  respiratory  system  through  the  water  against  the  rigid 
walls  of  th«i  ''apsule  to  hold  his  respiratory  syftem  at  a  constant  volume.. 

This  device  was  tested  at  AMAL  on  the  50-foot  centrifuge.  The  subject  was  seated 
in  an  upright  position  within  the  capsule  facing  away  from  the  center  of  rotation 
and  was  exposed  to  constantly  increasing  levels  of  acceleratlcn  from  1  to  9  G. 

The  subject  held  his  breath  during  each  period  of  centrifuge  rotation. 
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Gray,  R.F.  &  M.G.  Webb  1959  TEST  OF  WATER-FILLED  CAPSULE  IN  THE  PRONE  POSITION 
ftj.S.  Naval  Air  Development  Center,  Johnsvllle,  PaJ  NADC-MA-LR82  April  13,  1959 

ABSTRACT;  The  G-Capsule  is  a  device  to  protect  humans  against  the  body  distortion 
effects  of  high  acceleration  forces.  It  is  a  nonexpandable  container  designed 
to  resist  the  outward  expansion  of  the  subject's  body  and  positive  pressure  is 
used  in  his  respiratory  system  to  keep  the  body  expanded  against  these  external 
supports.  Water  is  used  tc  rloscl/  couple  the  outside  of  the  person’s  body  to 
the  rigid  container  while  allowing  some  motion.  The  principle  nerw  feature  of 
this  protective  system  is  the  use  of  pressure  in  the  respiratory  system  to  oppose 
distortion.  It  was  tested  on  the  centrifuge  by  three  subjects.  One  subject 
went  to  28  G,  another  to  26  G  and  a  third  has  gone  to  31  G.  The  pattern  used 
brought  the  subjects  up  to  peak  G  in  12.5  seconds  where  they  remained  for  5 
seconds  and  then  brought  :thera  down  again  in  12.5  seconds.  This  established  a 
record  for  sustained  high  acceleration  tolerance.  No  trouble  was  reported  with 
petechiae,  eye  pain,  or  leg  cramps. 
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Cray,  R.F.  &  M.C.  Webb  I960  HIGH  G  PROTECTION 

(U.S,  Naval  Air  Development  Center,  Johnavllle,  Pa.)  NADC-MA-5910;  12  Feb,  1960 
ASTIA  AD  235  338 

Sec  alao;  Aerospace  Med.  32(5):  425-430,  May  1961 

ABSTRACT:  Investigation  df  mechanical  principles  important  in  solving  some 
problems  of  protection  against  high  acceleration.  Also  discussed  is  a  study 
df  the  effects  of  acceleration  on  huraana  in  the  positive  g(+g^)  position  when 
submerged  to  eye  level  in  a  tank  of  water.  Subjects  are  also  studied  in  the 
prone  position  (-8^^)  while  compleccly  submerged  with  respiratory  pressurization 
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Cray,  R.  P.  1961  FULL  BODY  SUPPORT  SYSTEMS. 

(Paper,  Symposium  of  Acceleration  Stress,  San  Antonio,  Texas) 

ABSTRACT:  External  support  systems  which  arc  used  as  protection  against  accelera 
tlon  levels  that  cannot  be  tolerated  by  the  action  of  physical  mechanisms  only, 
arc  discussed.  Results  indicate  that  while  a  foam  system  has  weight  and  safety 
advantages  compared  to  water,  it  docs  not  fit  the  body  as  well,  cannot  be  used 
to  support  regions  such  as  eyes,  and  a  person  within  it  is  severely  immobilized. 
Foam  castings  can  give  much  more  complete  support  than  strap  systems  and  can  be 
rapidly  formed  around  or  rapidly  removed  trom  subjects.  Foams  seem  best  applied 
to  one-shot  short-term  (15  minute)  support  applications,  but  ■Jome  reversible 
foam  casting  support  systems  have  been  hypothesized. 
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Gray,  R.F.  &  M.G.  Webb  1961  HIGH  G  PROTECTION 
Aerospace  Medicine  32(5):  425-430,  May  1961 

See  also:  NADC-MA-5910;  12  Feb.  I960;  ASTIA  AD  235  338 

ABSTRACT:  The  advantages,  problems,  and  limits  of  older  types  of  C  protection 
systems  are  discussed  in  this  report.  Theories  are  presented  for  methods  of 
using  liquid  or  form-fitting  external  supports  for  the  body  aloii><  with  respiratoiy 
pressurization  to  counteract  the,  distorting  forces.  Actual  devices  which  were 
worked  out  to  apply  these  theories  are  shown.  These  devices  include:  (a)  the 
"Mayo  Tank"  first  used  by  Wood,  Code,  and  Baldes  in  1942  to  test  G  protection 
by  submersion  in  water.  This  tank  was  slightly  modified  to  bring  about  a 
substantial  increase  in  C  protection  in  1958;  (b)  the  "G-Capsule"  and  associated 
equipment  which,  most  thoroughly  of  all  devices  so  far  built,  is  an  application 
of  these  new  theories  of  body  support;  and  (c)  the  "NASA-AMAL  hfoulded  Couch" 
built  by  the  National  Aeronautics  and  Space  Administration  according  to  some 
of  these  ideas'  and  Incorporating  several  other  devices  or  procedures  such  as 
partial  supination  to  avoid  chest  pain  as  indicated  by  Wright  Field  studies. 
Through  the  qse  of  these  various  devices  during  the  past  year,  several  new 
records  of  tolerance  to  centrifugal  acceleration  have  been  established,  indica¬ 
tions  have  been  gained  for  Improvements  on  these  devices,  and  It  la  expected 
that  higher  levels  of  G  tolerancw  will  be  attained. 
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Gray,  R.F.  1962  F'.IJ.  BODY  SUPPORT  SYSTEMS 

(In:  Iini'.ict  Accclt  r  ition  Stress:  Proceedings  of  a  Syrppostum  With  a  Comprehensive 

ChronoloRica  1  B i.bl  InRt aphy .  National  A*'ademy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  265-270) 

ABSTRACT:  Subjects  have  been  exposed  to  centrifugation  when  completely  submerged 
in  water  and  when  completely  cast  into  polyurethane  foams.  Both  methods  provide 
maximal  support  areas  on  the  outside  of  the  body.  Some  support  for  the  interior 
of  the  gas  fil'ed  spaces  of  the  body  is  obtained  by  Internal  pressurization. 
Advantages  and  disadvantages  of  the  two  methods  of  full  body  support  are  compared. 
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Grayblel,  A.,  R.H.  Holmes,  D.E.  Beischer  et  al.  1959  AN  ACCOUNT  OF  EXPERIMENTS 
IN  WHICH  TWO  MONKEYS  WERE  RECOVERED  UNHARMED  AFTER  BALLISTIC  SPACE  FLIGlfT 
Aerospace  Medicine  30(12):  871-931,  Dec.  1959 


ABSTRACT:  An  account  has  been  given  of  two  experiments  in  which  three  monkeys 
were  carried  in  Jupiter  missiles  300  miles  into  space.  In  the  first,  a  squirrel 
monkey  survived  in  good  condition  till  a  mishap  occurred  to  the  vehicle  re-entry. 
In  the  second,  an  American-born  rhesus  and  a  squirrel  monkey  were  recovered 
uninjured.  Details  have  been  furnished  covering  the  construction  of  the  bio- 
capsules,  the  provisions  for  a  closed  life  support  environment,  the  equipment 
and  arrangements  for  monitoring  the  responses  of  the  monkeys,  and  khe  experimental 
findings. 
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Grayfer,  G.R.  &  A. I.  Bykhovskly  1936  PROPHYLAXIS  OF  ANKLE  INJURIES  IN 
PARACHUTE  JUMPERS 

Sovetskaya  khirurigiya  (Moscow)  7:  115-118 
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Green,  C.D.,  B.E.  Welch  et  al.  1961  STUDIES  OF  ESCAPE  FROM  BALLISTIC 
SPACE  VEHICLES.  I.  BIOMEDICAL  EVALUATION.  II.  INSTRUMENTATION. 
(School  of  Aviation  Medicine,  Brooks  Air  Force  Base.  Tex.) 

Report  No.  61-29,  April  1961.  ASTIA  AD  254  065 


ABSTRACT:  Biomedical  information  on  primates  successfully  flown  through 
programed  escape  profiles  was  obtained  in  conjunction  with  the  NASA  project 
Little  Joe.  Animal  response  d'lring  acceleration,  deceleration,  re-entry. 
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and  water  Impact  demonstrated  survivability.  Also  recorded  and  evaluated 
were:  (a)  environmental  data  (i.e.,  relative  humidity,  total  gas  pressure, 
02  partial  pressure,  and  gas  temperature);  (b)  physiologic  data  (i.e., 
respiratory  rate,  pulse  rate,  and  cardiac  rhythm  from  ECC  tracings);  (c) 
psychomotor  performance  data;  and  (d)  Qculomotor  movement.  These  experi¬ 
ments  substantiate,  under  actual  flight  conditions,  physical  and  biologic 
design  criteria  for  biopacks,  physiologic  sensor  response,  and  performance 
criteria  during  all  phases  of  the  ballistic  trajectory  and  recovery  opera¬ 
tions  from  an  impact  area.  (Author) 
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Cree^  M.  R^p.^  1959  gPEED  OP  REACHING  TO  CRITICAL  CONTROL  AREAS 
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Greenberg,  S.H.  1958  UNDERWATER  ESCAPE  PROGRAM,  DESCRIPTION  OF  F86D-11 
AIRPLANE  50-FOOT  DROP  TEST  KEY  WEST,  FLORIDA  -  25  MARCH  1958. 

(Naval  Air  Development  Ctr.,  Johnsvllle,  Pa.)  NADC-ED-5816 ;  Interim  Rept. 
No.  3;  25  Aug.  1959;  ASTU  AD  231  439 


ABSTRACT:  Tests  were  performed  to  determine  (1)  the  effect  of  high-velocity 
vertical  entry  on  the  sinking  tilne  of  aircraft  in  water;  (2)  the  structural 
damage  sustained  by  the  aircraft  on  impact;  and  (3)  the  physiological  shock  the 
pilot  suffers  when  subjected  to  water  collisions  of  this  nature.  Damage  resultin| 
from  implosion  of  the  canopy  due  to  depth  pressure  and  the  accompanying  physio¬ 
logical  implications  are  also  discussed.  Shock  loadings  sustained  by  the 
anthropometric  dummy  in  the  F86D-11  aircraft  reached  a  peak  acceleration  value 
of  62  g,  with  values  well  abov?  25  g  for  30  sccc.  ThU  shock,  loading  was  greater 
than  that  sustained  by  any  other  part  of  the  airframe  when  the  complete  system 
was  subjected  to  the  50-ft.  fall.  The  acceleration  has  a  rate  of  onset  of 
approximately  6000  g/sec  which,  at  the  g  loading  and  duration  of  sustained  shock, 
^*Pf****'ts  values  well  shove  the  threshold  of  vertebral  damage,  signifying  a 
high  expectancy  for  extensive  spinal  injury.  The  opening  in  the  canopy  resulting 
from  the  implosion  appeared  to  be  large  enotigh  to  permit  egress  of  the  pilot 
and  his  equipment  from  the  cockpit.  Only  19  sec  were  required  from  entry  to 
submersion.  The  Increase  in  the  rate  of  submergence  in  the  latter  test  xmint 
have  been  contributed  by  the  higher  entry  velocity,  accompanied  by  greater 
water  penetration  of  aircraft,  and  by  extensive  impact  damage  which  destroyed 
watertightness  and  buoyancy  of  the  airframe.  (ASTIA) 


Grelg,  D.  D.  A.  1940  REPORT  ON  PRACTICAL  FLYING  TESTS  CARRIED  OUT  WITH 
"SPECIAL  FLYING  SUIT"  (DESIGNED  BY  DR.  FRAiVKS)  BETWEEN  JUTiE  1ST  AND 
JUNE  5TH,  1940.  (Soltftre  L  1090)Yas  soc.  Com.  Aviat .  Medical  Res.,  NRG, 
Canada)  Rept .  C-2830,  8  Jane  1940. 

ABSTRACT:  Flight  tests  were  carried  out  with  the  special  flying,  suits 

designed  by  Dr.  Franks  in  a  Spitfire.  A  pilot  who  normally  ”blackened-out" 
between  3  to  5  G's  was  able  to  make  maneuvers  going  to  8  G  without  feeling 
any  effect  of  the  'blackout'.  It  Is  felt  that  the  principle  involving  the 
design  of  the  suit  is  sound  but  in  its  present  form  It  is  not  sound  but  its 
present  form  it  is  not  a  pract leal  propos it  ion .  The  results  obtained  were  of 
such  a  convincing  nature  however,  that  further  development  is  strongly 
recommended . 
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Crime,  G. ,  et  al.  1961  CAR  SEAT-BELTS  AND  HARNESSES 

(Road  Research  Lab.,  Hannondsworth ,  Great  Britain)  Research  Note 
RN/3958/GG.RDL 
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Griswald,  G.M,  195?  PARAQIUTE  JUMJ’ING  FROM  ARMY  AIRCRAFT  (U-U  AIRPUNF.) 

(Army  Airborne  and  Electronics  Board,  Fort  Bragg,  N,C.)  ProJ ,  no,  AB  2354 

27  June  1957,  ASTIA  AD- 140  955 

ABSTRACT:  An  investigation  was  conducted  to  determine  optimrjm  exit  methods, 
safe  procedures,  special  equipment  required,  and  the  suitability  of  the  Army  U-l/» 
aircraft  for  the  parachute  delivery  of  personnel  and  equipment.  The  equipment  uaeU 
in  these  tests  included  (1)  a  U-IA  airplane,  (2)T-lb  personnel  parachute  assembly, 
(3)  G-13  cargo  parachute  assembly,  (4)  M-1950  cotton  duck  case  fer  the  parachutlat*'# 
individual  weapons,  and  (6)  A-7A  and  A-21  aerial  delivery  containers.  Test  results 
indicated  that  the  U- lA  aircraft  is  suitable  for  aerial  delivery  from  the  port 
door  of  a  maximum  of  5  parachutists  wearing  combat  equipment.  The  U-IA  airplane 
was  also  found  suitable  for  consecutive  aerial  delivery  of  standard  type  aerial 
delivery  containers  from  the  door  followed  by  parac>:ut  Is  ts  with  combat  equlptaent. 
Procedures  are  outlined  for  making  safe  parachute  jumps  from  the  D-IA  airplane, 
(Author)  (See  also  AD- 113  658) 
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Grl*wold,  George  M.  1957  FIFTH  PARTIAL  REPORT  OF  PROJECT  NR  AB  2354  "PARACHUTE 
JUMPING  FROM  ARMY  AIRCRAFT"  (U-U  AIRPLANE) 

Airborne  and  Electronics  Board,  U.S,  Army  DA  Proj.  87-03-002;  RDB  Tech.  Obj. 

AL-12  ASTIA  AD  140  955 

ABSTRACT:  The  purpose  of  this  publication  is  to  report  on  a  series  of  test  to 
determine  safe  .procedures  for  making  parachute  jumps  from  Army  aircraft,  except 
command  type  airplanes  and  reconnaissance  helicopters  (H-13  and  H-23).lt  was 
found  that  the  U-IA  Airplane  was  adaptable  for  parachute  delivery  of  personnel. 
Safe  conditions  for  parachute  delivery  of  personnel  existed  at  indicated  air 
speeds  of  60  to  70  knots.  Safe  conditions  existed  for  parachute  delivery  from 
the  port  door  of  a  maximun  of  five  parachutists  with  combat  equipment  utilizing 
procedures  outlined  in  Appendix  E.  Safe  conditions  existed,  within  the  weight 
and  space  limitations  of  the  airplane,  for  consecutive  aerial  delivery  of  standard 
type  aerial  delivery  containers  dropped  from  the  door  followed  by  parachutists 
with  combat  equipment. 
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Cronow,  D.  G.  C.  1954  BACKWARD  FACING  SEATS  IN  AIRCRAFT  FOR  INCREASED 
PASSENGER  SAFETY.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough) 
FPRC  Rept.  870a 
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Gronow,  D.  G.  C.  1954  A  STUDY  OF  THE  SAFETY  OF  BACKWARD -FACING  AND  FORWARD- 
FACING  1  PASSENGER  SEATS  IN  ACCIDENTS  INVOLVING  RAF  TRANSPORT  COMMAND 
AIRCRAFT.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough)  Rept.  No. 
870,  TIP  U72437,  Mar.  1954 
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Grunzke,  Marvin  E.  1961  A  RESTRAINT  DEVICE  FOR  BEHAVIORAL  RESEARCH  WITH  THE 
CHIMPANZEE 

(Hq,  657l8t  Aeromedical  Research  Laboratory,  Holloman  Air  Force  Base,  New 
Mexico)  Technical  Documentary  Report  No.  MDC-TDR-61-37  Dec.  1961, 
Project  No.  6893,  Task  No.  689301,  ASTIA  AD  271845 

ABSTRACT:  This  report  describes  a  restraint  cha'r  that  can  be  employed  in 
operant  conditioning  research  with  the  chimpamzee.  The  chair  is  designed  for 
easy  adjustment  to  various  sizes  and  when  used  with  a  suit  or  vest  will  also 
facilitate  attachment  of  sensors  for  collection  of  physiological  data. 


Guilbert,  E.A.  1952  BACKWARD  SEATING 
S.A.E.  Journal  60(6);  56  June  1952 

ABSTRACT:  Most  passenger  fatalities  In  aircraft  accidents  result  from  impact  in 
crash  landings  and  not  from  burning,  according  to  current  medical  opinion. 

Injuries  prevent  the  passenger  from  escaping  a  crash  fire.  Also,  the  present 
safety  belt  is  Inadequate  because  it  only  restrains  the  lowbr  part  of  the  body, 
letting  the  torso  act  as  a  weighted  lever  driving  the  ten-pound  human  head  forward 
and  subjecting  it  to  an  impact  force  greater  than  that  acting  on  the  aircraft 
structure  at  that  point.  Therefore  it  became  logical  for  investigators  to 
experiment  with  a  rear-facing  seat.  The  general  reaction  to  this  proposal  was 
that  "people  do  not  like  to  ride  backwards."  However,  this  was  not  borne  out  by 
investigation.  The  Military  Air  Transport  Service  provided  for  rearward  facing 
seats  in  part  of  its  ooeing  C-97  flept,  using  a  seat  designed  to  take  a  16  g 
forward  load  based  on  a  passenger  weight  of  225  pounds.  With  a  normal  passenger 
weight  of  175  pounds,  the  permissible  forward  g  load  increases  to  approximately 
twenty-four.  The  seat  . can  be  folded  against  the  side  of  the  fuselage  to  make 
room  for  cargo.  (J.  of  Aviation  Medicine  23(5):  533.  October,  1952) 


A82 

Guilbert,  E.  A.  1952  MILITARY  AIR  TRANSPORT  SERVICE  -  PASSENGER  HANDLING 
TECHNIQUES  (Society  of  Automotive  Engineers,  New  York,  N.Y.)  Jan.  1952 


RESTRAINT.  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 
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H««ck.  M.  195S  TRACTOR  SEAT  SUSPENSION  FOR  EASY  RIDING. 
S.A.E.  Transaction!.  63:  452-470 


ABSTRACT}  This  paper  describes  an  investigation  into  the  best  design  of  seat 
suspension  for  tractors  having  pneumatic  tires  with  a  rigid  rear  axle. 

Teat  results  show  that  some  of  the  factors  entering  into  a  good  tractor 
suspension  include: 

1.  a  ratio  between  the  natural  frequency  of  the  seat  and  tires  of  0.4  to 
1.5. 

2.  A  supplementary  seat  deflection  1.5  times  the  static  seat  deflection 
to  avoid  bottosd.ng. 

3.  Use  of  suspensions  having  non-linear  characteristics  in  order  to  hold 
seat  daflc;:tlon  within  practical  limits. 

4.  Adjustable  seat-spring  action  to  compensate  for  varying  weights  of 
drivers . 
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Baber,  F.  1952  BAILOUT  AT  VERY  HIGH  ALTITUDES 

In  (School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Epitome  of  Space 
Medicine 

See  also  J.  Aviation  Med.  23(4) :322-329,  Aug.  1952. 


ABSTRACT:  Flight  in  the  border  zone  of  space  (in  the  "aeropause")  will  pose 
special  problems  with  regard  to  bailout.  At  an  altitude  of  300,000  feet,  the 
air  is  ratified  to  about  one-millionth  its  density  at  sea  level.  Flight  will 
be  at  very  high  speeds  (10-20  Mach).  The  speeds  and  trajectories  of  bodies 
bailing  out  from  moving  aircraft  or  falling  free  from  an  altitude  of  300,000 
feet  are  discussed  and  presented  graphically.  The  speed  of  a  falling  body  first 
increases  until  the  denser  layers  of  the  atmosphere  are  reached;  the  air  resist¬ 
ance  (wind  blast)  then  decelerates  the  falling  body.  This  deceleration,  which 
may  reach several  g.  is  proportional  to  the  velocity  of  the  body.  Capsules  for 
escape  from  very  high  altitudes  should,  therefore,  be  equipped  with  air  brakes 
or  small  parachutes.  Another  problem  encountered  in  very  high  altitude  escape 
is  the  aerodynamic  heating  at  high  speeds  (e.g.,  at  Mach  10,  5,000  to  8,000 
degrees  F.).  After  deceleration  on  the  other  hand,  the  body  lose  heat  to  the 
surrounding  air .  - -  - 


-  2,633  - 


ASS 


Haber,  F.  1952  BAILOUT  AT  VERY  HIGH  ALTITUDES 
i-  Aviation  Med.  23(4) :322-329,  Aug.  1952. 

ABSTRACT:  This  paper  emphasizes  the  problems  of  bailorc  at  speeds  and  altitudes 
unattainable  by  today's  alicraft,  but  which  will  be  a  reality  in  the  near  future 
In  the  future,  planes  will  travel  in  the  aeropause  at  speeds  in  the  range  of 
Mach  number  10  to  20  and  with  altitudes  in  the  range  of  200,000  to  400,000  feet. 
The  author  discusses  the  various  problens  encoiintered  in  the  problem  of  bailout 
at  these  extreme  speeds  anu  altitudes. 
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Haber,  F.  1952  ESCAPE  AND  SURVIVAL  IN  SPACE  TRAVEL 
American  Rocket  Society  Paper  No.  68-52 
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Haber.  F.  1953  ESCAPE  AND  SURVIVAL  AT  HIGH  ALTITUDE 

(School  of  Aviation  Medicine,  Randolph  Field,  Texas)  Sept.  1953 
ProJ.  21-1207-006  ASTIA  AD  19613. 

ABSTRACT:  The  speed  of  future  aircraft  will  be  limited  by  the  temperatures 
caused  by  aerodynamic  heating.  Thermal  considerations  call  for  high  altitudes 
If  flying  speed  is  Increased.  At  the  high  altitudes  required,  wlndblast 
and  dangers  of  escape  proper  will  be  reduced.  The  phase  of  free  fall  should 
last  much  longer  after  bailouts.  High  speeds  attained  in  such  falls  create 
decelerations  which  could  be  dangerous,  (^thor) 
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Haber,  H.  1952  GRAVITY,  INERTIA,  AND  HEIGHT 

In  White,  C.  S.,  &  0;  O.  Benson,  Jr.,  eds..  Physics  and  Medicine  of  ■ 
the  Upper  Atmosphere  (Albuquerque,  N.  Mex.:  University  of  New  Mexico 
Press,  1952)  pp.  123-136. 

ABSTRACT:  To  evaluate  properly  the  physiological  processes  In  flight,  a  new 
formulation  of  the  concept  of  weight  Is  required.  In  reversing  and  implement¬ 
ing  the  classical  definition  of  weight  (or  the  force  of  attraction  which 
the  earth  exertS;  on  a  body,  with  Its  direction  toward  the  center  of  the  earth) 
the  following  definition  Is  proposed:  weight  is  the  resultant  external  force 
exerted  upon  a  body  hy  a  restraining  agent  in  response  to  forces  of  gravi¬ 
tation  a»id  Inertia.  This  definition  makes  It  evident  that  weight  of  a-body - 

is  not  a  constant  nor  a  property  of  the  body  but  depends  upon  the  dynamic 
conditions  to  which  the  body  Is  subjected  (e.g.  inertia,  drag,  or  propulsion 
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in  an  aircraft).  On  the  basis  of  this  definition  a  formula  Is  developed 
to  determine  the  weight  of  a  pilot  under  all  conditions  of  propelled  and 
unpropelled  flight.  The  poslblllty  of  prolonged  weightlessness  Is  a  factor 
to  be  counted  on  In  future  flight  and  Is  going  to  become  an  outstanding  aviation 
medical  problem.  While  no  major  disturbances  In  the  normal  physiological 

functl^s  (such  as  digestion,  breathing,  etc.)  are  foreseen,  normal  orientation 
might  be  Impaired. 
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Haber,  H.  19SS  CAN  MAN  SURVIVE  IN  SPACE 
Flying  Review  10:  15-16 


ABSTRACT:  PhenoBwna  man  will  experience  In  space  flight  and  his  physiological 
reactions  to  them;  haxards  to  space  flight;  use  of  space  suits.  Article  Is 
condensed  from  the  author's.  Man  li  Space  (New  York:  Bobbs -Merrill,  1953), 
629.  1388/hi 141M. 


490 

Haber,  H.,  &  S.  Hulbert,  eds.  1955  ESCAPE  PROM  HIGH  PERFORMANCE  AIRCRAFT: 
A  SYMPOSIUM  (Institute  of  Transportation,  University  of  California,  Los 
Angeles,  Calif.,  Oct.  7,  1955) 
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Halnllne,  B.  C.  1942  PLYWOOD  SEAT  DESCRIPTIONS  AMD  TESTS -MODEL  PI- 17. 

(Boeing  Airplane  Co.,  Wichita  Dlv.,  Kansas)  Report  No.. 75-6318,  ASTIA 
ATI- 115  299,  10  August  1942. 

ABSTRACT:  This  test  was  conducted  to  determine  the  different  strengths  of 
an  assortment  of  plywood  pilot  seats  as  submitted  to  the  company  by  various 

manufacturers  and  to  get  a  description  of  these  seats.  This  Information 
of  these  seats  will  be  used  as  a  reference  for  plywood  seat  Information. 

Four  different  specimens  were  submitted.  The  seats  from  Fletcher  and  Morrow 
Aircraft  Companies  and  the  Baldwin  Plano  Company  were  drop  tested  to 
destruction  and  a  description  taken  of  them.  Due  to  the  lack  of  proper 
fittings,  the  seat  from  Starr  Plano  Company  was  Impossible  to  test.  Only 
a  description  was  taken  of  this  seat. 
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Halnllnc,  B.  C.  1947  MODEL  X-15  >  TEST  OF  PILOT'S  AND  OBSERVER'S  SBAI8 
(Bo«ing  Alrpl«n«  Co.,  Wichita,  Kansas)  Rapt.  WD-10503,  Fab,  14,  1947 
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Hakanson,  H.  G.  1947  PILOT  EJECTION  SEAT  TESTS  AX  MUROC  ARMY  AIR  FIELD  - 
AMD  APPENDIXES  1-3  -  MEMORANDUM  REPORT  (AMC,  Wright -Patterson  AFB, 

Dayton,  Ohio)  Serial  No.  TSEACll-45341-2-3  13  Feb.  1947,  ATI-119  800. 

ABSTRACT:  This  is  a  report  on  the  pilot  ejection  seat  flight  tests  fro«  an 
A-26C  airplane  at  the  Muroc  Army  Air  Field  from  8  October  1946  to  4  November 
1946.  A  series  of  nine  flight  tests  was  conducted.  An  ejection  seat  in 
the  invested  vertical  position  facing  to  the  rear,  was  installed  in  the  rear 
bomb  bay  of  A-26C  airplane.  Serial  No.  44-35678.  The  seat  was  supported 
by  an  1100-pound  bomb  shackle  %diich  was  actuated  by  a  switch  mounted  on  the 
forward  bulkhead  of  the  rear  gunner's  compartment.  The  operator  rode  in 
the  rear  gunner's  compartment.  There  was  no  means  of  ejection  other  than 
gravity.  It  was  found  that  the  pilot  ejection  seat  with  dunny  and  parachute 
equipment  having  a  total  weight  of  approximately  270  pounds,  dropping  out 
the  bomb  bay,  will  clear  the  lower  surface  of  the  tail  by  approximately  13 
feet  up  to  velocities  of  approximately  283  knots  indicated  airspeed  at  10,000 
feet  altitude.  Extrapolation  of  the  curves  for  angle  of  seat  leaving  airplane 
versus  airspeed;  and  tail  clearance  ver«u*  airspeed,  shows  that  sale 
ejections  using  no  ejection  force  other  than  gravity  can  be  made  in  straight 

and  level  flight  up  to  velocities  of  320  knots. 

The  automatic  opening  devices  for  releasing  the  safety  belt  and  dummy's 
parachute  are  not  entirely  satisfactory  in  their  present  stage  of  development. 
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Hakanson,  H.G.  1948  DOWNWARD  PILOT  EJECTION  SEAT  TESTS  FROM  THE  XA-26F  AIRPLANE 
AT  MUROC  ARMY  AIR  FIELD 

[Air  Ateriel  Command,  Wright-Patterson  Air  Force  Base,  Dayton,  Ohio)  Eng.  Div. 
Memo  Rpt.  No,  MCREXA  72-45341-3-6  ASTIA  ATI  119  798 

ABSTRACT:  The  purpose  of  this  report  Is  to  present  the  results  of  downward 
pilot  ejection  seat  flight  tests  from  an  XA-26F  airplane  at  the  Muroc  Army  Air 
Field  from  28  July  1947  to  20  September  1947.  The  results  from  the  testa  brought 
about  the  following  conclusions:  (a)  The  catapult  cartridges  used  in  these 
tests  have  too  great  an  acceleration  and  velocity  for  safe  downward  ejection. 

(b)  The  antoroporaorphic  dummies  require  a  lap  to  make  it  possible  to  securely 
fasten  them  in  the  seat  for  downward  ejection,  (c)  An  insufficient  number  of 
trajectories  were  recorded  to  lustify  a  suitable  angle  for  downward  ejection. 
However,  ejection  angles  of  20**  and  30**  aft  of  vertical  proved  very  satisfactory. 


Hale,  R.  1961  GENERAL  HUMAN  FACTORS  CONSIDERATIONS  •  MTSS  FINAL  REPORT  - 
VOLUME  III 

[Acronaucical  Syatena  Divlaion,  Urlghe-Battcraon  AFB,  Ohio/  Contract  No. 

AF33(600)-A24S6  ASD-CR-61*14(111)  AS0-TR-61>211(111)  ASTU  AD  27300SL 


ABSTRACT:  The  final  auiiiary  report  of  the  odlitary  teat  apace  atation  study  la 
divided  into  three  volunes.  Volute  1  diacusaea  the  Phase  II  (GanBaa)  vehicle 
design.,  The  MESS  ■isslona  are  described  in  VoluaM  II.  General  huavn  factors 
considerations  are  given  in  Voluae  III. 
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Haley.  J.A.  1954  PILOT'S  ABIUTY  TO  ACTUATE  F9F-6  EJECTION  SEAT  CONTROLS  UNDER 
FLUCTUATING  G  CONDITIONS  (Naval  Air  Development  Center,  Johnsville,  Pa.) 

TED  ADC  AE  6303.1,  BUAER  LTR  AER  AE  631/56  of  19  Apr.  1954,  NADC  LTR  MA  4 
Serial  10467  of  3  Nov  1953,  Ref.  MA  4  9393,  Sept.  1954.  ASTIA  AD  70757 

ABSTRACT:  To  determine  the  time  a  pilot  requires  to  actuate  the  ejection  seat 
controls,  of  an  F9F-6  under  emergency  conditions,  the  ejection  system  was  installed 
in  the  gondola  of  a  centrifuge.  Navy  pilots  were  tested  eihile  being  subjected 
to  fluctuating  accelerations  (from  1.5  to  7.0  positive  g  at  rate  of  8.0  g  per  sec.) 
for  the  time  required  to  eject  when  dressed  in  full  flight  gear  and  in  minimi 
flight  clothing.  In  addition,  mtion  picture  coverage  of  subjects  was  made.  The 
data  were  analyzed  and  recosnsendations  for  ways  to  decrease  tiaie  requirements,  are 
made .  ' 


Raley,  J.L.,  and  J.P.  Avery  1962  PERSONNEL  RESTBADT  SYSTEMS  - 
BASiC  CONCEPTS.  (Aviation  Crash  Injury  Research,  Phoenix,  Ariz.) 
TRBC  Tech.  Rept.  62>94.  AVOIR  62-12 


Ball.  A.  L.,  &  L.  A.  Alford  1950  MEASUREMENTS  OF  STRESS  ON  MARTIN-BAKER 

EJECTION  SEAT  FACE  CURTAIN.  (Naval  School  of  Aviation  Medicine,  Pensacola, 
Fla.)  Proj.  MR005. 13-4002. 2.1.,  23  Oct .  1950 


-  2,637  - 
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H«ll,  A.L.  et.sl.  1950  SERVICE  TEST  OF  NEW  AND  IKPRDVED  METHODS  AMD 
TECHNIQUES  FOR  THE  PHYSIOLOGICAL  ADAPTATION  OF  FLIGHT  PERSONNEL  IN  THE 
OPERATION  OF  AND  ESCAPE  FROM  AIRCRAFT.  STUDY  NO.  1.  (NM  001  061.01} 

TO  DETERMINE  THE  VARIOUS  PROFILE  AREAS  OF  A  "LIGHT",  "MEDIUM",  AND 
"HEAVY"  AIRMAN  CLOTHED  IN  VARIOUS  TYPES  OF  NAVAL  FLIGHT  EQUIPMENT. 

Final  Rept .  Oct.  12,  1948-  Jan.  17,  1950.  (ProJ.  TED  No.  PTR  MED-7144; 
Series  No.  ST34-12)  8  February,  1950  ASTIA  TIP  UlO  746 

ASTIA  ATI  208159 

ABSTRACT:  Pt^file  areas  were  determined  as  an  aid  In  solving  the  free-fall 
velocity  problem  encountered  in  abandoning  an  aircraft.  Planlisetrie  measure- 
inenfs  were  obtained  from  photographed  shadows  of  airmen;  profile  area  contour 
maps  were  made  from  anthropometric  measurements  of  nude  subjects.  A 
statistical  analysis  was  made  of  these  areas  to  select  combinations  which 
would  give  reliable  maxlmums  and  mlnlmuou  and  to  determine  which  factors  had 
little  or  no  effect.  The  airmen  wore  summer,  winter,  and  electrically  heated 
equipment.  Studies  were  also  made  of  subjects  wearing  an  A-13-A  oxygen  smsk; 
the  maximum  Increase  In  the  size  of  the  profile  area  was  6.08X  with  heavy 
winter-flight  gear  and  a  side  view  of  09  tilt. 
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Hall,  L.  A.  1945  REPORT  OF  PARACHUTE  JUMP  FROM  THE  B-29.  Air  Surgeon *s 
Bull.  2:242-243. 
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Hallenbeck,  G.A.,  C.A.  Haaske  &  E.E.  Martin  1943  EVALUATION  OF  ANTI-G 
SUITS 

(Wrlght-Patterson  AFB,  Ohio)  Aept.  Ito.  2;  Eng -49-696- 5 IB;  12  Dec.  1943 

See  also:  National  Research  Council,  Com.  on  Avlat.  Med.  Rept.  No.  254 


ABSTRACT:  Centrifuge  tests  on  3^  subjects  at  Wright  Field  and  the  Mayo  Clinic 
show  that  the  Berger  Bros.  GPS  raises  the  "g"  threshold  between  1  and  2  "g". 

To  simulate  the  condition  found  at  high  altitudes  where  the  output  of  the 
vacuum  pump  is  limited,  maximum  suit  pressure*  were  kept  to  4  to  4.5  pal. 
Protection  offered  by  the  suit  remained  good.  Protection  offered  by  suit 
summates  with  that  afforded  by  muscle  straining  suneuvers.  Individuals  wearing 
the  suit  have  a  very  high  threshold  for  unconsciousness,  a  valuable  feature. 
Graphs  of  the  performance  of  the  Berger  valve  when  supplied  by  the  B-12  puaip 
are  included 


502 


-  2,638  - 


Ball*nb«ck.  G.  A.,  R.  HacC«rdl«  &  K.  B.  Penrod  1944  MAGNITUIK  AMD  DURAIKM 
OF  PARACHUTB  OPENING  SHOCKS  AT  VARIOUS  ALTITUDES  AND  AIR  SPEEDS. 
(U.S.A.AP,  Wright -Pet tereon  AFB,  Ohio)  Eng.  49-696-t>o.  8  July  1944. 
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BelUnbeck,  G.  A.,  K.  E.  Penrod.  &  R.  MecCerdle  1945  MAGNITUDE  AMD  DURATION 
OP  OPENING  PARACHUTE  SHOCK.  Air  Surgeon 'aj|ull.  2:35-37 
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Hallenbeck,  George  A.  1946  DESIGN  AND  USB  OP  ANTI-G  SUITS  AND  THEIR  ACTIVATING 
VALVES  IH  WORLD  WAR  II 

(Air  Materiel  Command,  Wright -Pat ter son  AFB,  Dayton.  Ohio)  AP  TR  5433 
ASTIA  ATI  25139 


ABSTRACT:  Several  types  of  anti-G  suits  and  several  air-metering  valves  ar» 
described.  The  factors  involved  in  the  protection  afforded  by  G  units  are 
discussed.  The  pressure  source  for  anti-<5  suits  in  conventional  airplanes  is 
the  vacuum  instrument  pump;  in  torbojet  airplanes,  the  compressor  discharge  of 
the  jet  engine.  These  and  other  possible  sources  are  discussed.  Evidence 
is  adduced  to  show  that  the  protection  afforded  by  present  day  anti-G  suits 
does  not  of  itself  lead  to  overstressing  of  aircraft.  Finally,'  reconaaendations 
arc  made  for  future  research  work  which  can  profitably  be  carried  out  in  the 
field  of  G  protection. 
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Hawil,  J.P. ,  &  P.C.  Miskam  1948  STRENGTH  ANALYSIS  OF  REVISED  PILOT  AND 
CO-PILOT  SEAT  INSTALLATION-MODEL  C-74. 

(Douglas  Aircraft  Co.,  Inc.,  Long  Beach  Plant,  Calif.)  Report  10310, 
Jan.  1948.  ASTIA  ATI  5543 1 


ABSTRACT:  An  analysis  has  been  prepared  to  substantiate  the  strength  of  the 
support  structure  of  the  revised  pilot  and  co-pilot  seat  installation  in  the  C-74 
transport.  Each  seat  is  mounted  on  longitudinal  and  transverse  rails  to  permit 
adjustment  in  either  direction.  Added  platforms  are  used  to  transfer  loads,  which 
are  introduced  into  the  longitudinal  rails  by  the  seat  support  members,  into  trans 
verse  rails'.  Reinforced  channel  sections  are  used  to  carry  the  vertical  loads  to 
primary  frame  structure.  Pore  and  aft  loads  are  taken  by  the  floor. 
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Hanff,  G.  E.  1959  INTEGRATION  OF  MAXIMUM  COMFORT  INTO  THE  ELECTRA  PASSENGER 
SEATS.  (American  Society  of  Automotive  Englnceri)  Jan.  1959 
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Banna,  T.  D.  and  L.  M.  Libber  1957  DEVELOPMENT  AND  TEST  OF  PNEUMATIC 
SEAT  CUSHIONS:  EVALUATION  OF  PROTOTYPE  SEAT  CUSHIONS. 

(Air  Crew  Equipment  Lab.,  Naval  Air  Material  Center,  Philadelphia,  Pa.) 
Proj.  TED  no.  NAM-AE-522S . 1;  Rept.  no.  NAMC-ACEL-32I 
8  Feb.  1957  ASTIA  AD  221  885 

ABSTRACT:  To  relieve  fatigue  encountered  in  prolonged  flight,  a  project 
was  iultl3*-cd  to  improve  eeaf  cushions  used  in  combat  aircraft.  Eight 
types  of  seat  cushions  were  evaluated  in  an  exploratory  laboratory  study 
and  in  operational  squadrons.  By  means  of  a  quantifiable  questionnaire 
the  operational  evaluation  indicated  that  the  most  beneficial  seat  cushion 
assembly  was  the  pulsating  type  covered  with  Tri-lok.  This  tri-dlmenslonal 
fabric  was  found  to  be  most  helpful  in  relieving  thermal  discomfort  and  in 
minimizing  perspiration  under  the  buttocks  and  thighs.  Due  to  certain 
inherent  disadvantages  in  the  motor  driven  compressor  unit  used  with  the  pul¬ 
sating  seat  cushion  it  is  recommended  that  :  (1)  further  effort  be  expended 

to  develop  an  improved  miniaturized  motor  driven  compressor,  (2)  a' 
further  attempt  be  made  to  utilize  the  existing  air  sources  within  the 
aircraft;  and  (3)  that  a  redesigned  static  air  cushion  be  operationally 
evaluated  to  determine  its  suitability  as  an  Interim  seat  cushion.  (Author) 
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Hanna,  T.D.  &  L.M.  Libber  1958  THE  PRiSENT  STATUS  OF  THE  NAVY  FATIGUE -RELIEVING 
PNEUM\TIC  SEAT  CUSHION  Jour.  Aviation  Med. .  29(3): 237.,  ”arch  1958 

A3STRi\CT:  A  static  air  cushion  and  two  types  of  pulsating  air  cushion  covered  w)  th 
trilok  were  submitted  to  an  operational  squadron  for  cvaluatlca.  Results  obtained 
from  a  structure  questionnaire  revealed  the  static  air  cushion  to  be  the  most 
acceptable  design,  considered. 


RaiUMgan,  B.A,  1959  TEST  AHD  BVALQATION  OF  PARTIAL  PRESSURE  SUIT  SEAT  PAN 

REGUIATOR  ASSEMBLY  (Naval  Air  T«*t  Center,  Patuxent  River,  Md)  proj.  TED 
no.  PTR  AE  5139;  Serial  no,  ST  33-13;  29  Jan.  1959;  ASTIA  AD-21A  716L 


AKTRACT:  The' partial  preaaure  ault  aeat  pan  regulator  assembly  was  installed  in 
*  aaat  pan  and  flown  in  that  airplane  for  evaluation.  The  seat  pan  assembly  ita-  , 
pr^d  the  suitability  of  the  partial  pressure  suit  by  slng)lifying  the  accessories 
a^  attachments.  The  A12-A  mask  adapter,  the  Inadequate  length  of  the  oxygen  hose 
and  the  excessive  height  of  the  seat  pen  proved  to  be  unacceptable  features. 

(Audior) 
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Hanselman,  N.  K.,  C.  A.  Metzger,  &  E.  A.  Horns  1958  OPERATION,  INSPECTION  AND 
MAINTENANCE  PROCEDURES  FOR  CUSHION,  SEAT,  OXYGEN  AND  SURVIVAL  EQUIPMENT. 
(Wright  Alt.  Development  Ctr.,  Wright-Patterson  APB,  Ohio)  WADC  TN  58  26, 
Feb.  1958;  A>^A  AD  142  304. 

ABSTRACT:  This  report  was  prepared  to  assist  users  In  the  operation,  maintenance 
and  Inspection  of  the  cushion,  seat,  oxygen  and  survival  equipment  which  has 
become  known  as  the  rigid  survival  kit.  The  Information  applies  mainly  to  kits 
designed  for  aircraft  equipped  with  upward  ejection  seats. 

SECOND  ABSTRACT:  The  major  components  of  the  contractor  furnished  cushion, 
aeat,  oxygen  and  survival  equipment  are  described;  and  the  function  of  each 
component  Is  outlined.  Inspection  procedures  and  necessary  equipment  are 
defined  to  serve  as  a'  guide  Icz  squadron  and  depot  maintenance. 
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Hansen,  0.  K. ,  P.  fc.  Franks,  &  J.  A.  Modrick  1959  NATURE  AND  USE  OF  THE 

MAC -2 (MALFUNCTION  AND  CIRCUITRY)  TRAINER,  (Wright  Air  Development  Uivldlon, 
Wright-Patterson  AFB,  Ohio)  WADC -TN-59- 140,  May  1959,  ASTIA 
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Hansen,  R.  and  D.  Y.  Cornog  1958  ANNOTATED  BIBLIOGRAPHY  OF  APPLIED 
PHYSICAL  ANTHROPOLOGY  IN  HUMAN  ENGINEERING 
(Yoh,  H.  L.,  Co.,  Philadelphia,  Pa.) 

Contract  AF  33(616)2353  WADC  Tech.  rept.  no.  56-30 

May  1958  ASTIA  AD  155  622 


ABSTRACT:  This  volume  contains  condensations  of  121  reports  In  the  field 
of  Applied  Physical  Anthropology.  A  majority  of  the  annotations  are  grouped 


-  2,641 


under  three  headings.  Anthropometry,  Biomechanics,  and  Comfort;  a  few  are 
included  in  a  General  Group.  Working  data  and  important  illustrations  are 
quoted  directly  from  the  original  papers  in  most  cases.  A  complete  index 
is  arranged  by  author  as  well  as  by  subject.  An  additional  list  of 
reports  (not  annotatid)  is  included  as  background  material.  Two  appendices 
containing  relevant  comncntary  on  Seating  Comfort  and  Anthropomorphic 
Duanles,  are  also  included.  (Author) 
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Hardman  Tool  &  Engineering  Co.  1950  STATIC  TEST  REPORT  -  MODEL  605 
ADJUSTABLE  CREW  SEAT.  (Hardman  Tool  &  Engineering  Co.,  South  Gate, 
Calif.)  Report  No.  605,  ASTIA  ATI  70193,  JAN.  1950 

ABSTRACT:  Model  605  Crew  Seat  having  been  tested  in  accordance  with  this 
report  with  no  failures  nor  excessive  permanent  distortion,  it  is  assumed 
that  Model  605  Crew  Seat  Meets  the  structural  requirements  of  specifications 
as  set  forth  by  Douglas  Aircraft  ahdSpecification  An-S*la.  Amend.  3. 
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Harper,  E.  D.  1956  AIRCREW  RECOVERY  FROM  AIRBORNE  MISHAPS. 

Canad.  Aeronaut.  J.  (Ottawa)  ^(3) :  151-153,  May  1956 

ABSTRACT:  The  aircrew  ejection  devices  presently  in  use  in  Canadian 
aircraft  are  considered  largely  inadequate  for  the  special  conditions  of 
high  altitude,  low  altitude,  high  speed,  and  low  speed  flight.  The  CT-lOO 
possesses  the  most  advanced  escape  equipment,  including  an  automatic 
parachute  operating  systeiri  timed  for  ejections  at  any  altitude  above 
200-300  feet,  a  barostatic  operating  device  which  opens  the  parachute  at 
a  predetermined  altitude,  maximum  available  support  and  protective  device 
and  a  stabilization  parachute  to  prevent  tumbling.  The  pr^Mr'm  of  air 
blast,  violent  contortion,  and  high  accelerat  I -'n  during  ejection  at  high 
Speeds  has  not  been  solved,  and  may  req\iire  the  development  of  sn  cstspe 
capsule. 


Harris.  J.F.  and  W.R.  Martin  1942  REPORT  ON  THE  FRANKS  SUIT. 

(National  Re.<search  Council,  Canada)  Report  #C-2903,  26  September  1942 

ABSTRACT:  This  is  a  progress  report  on  the  service  trials  on  operational 
trials  of  the  Pranks  Flying  Suit  in  the  Fleet  Air  Arm,  commenting  upon  certain 
failures  of  t)ie  suit  and  suggested  modifications  in  design. 
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Harris,  R.J.  1942  STATIC  TESTS  OF  PILOT’S  SEAT  OP  PLYWOOD  CONSTRUCTION  (Morrow 
Aircraft  Corporation,  California)  Report  Ho.  102,  29  April  1942,  ASTIA 
ATI-98615 


ABSTRACT:  A  pilot's  seat  of  laminated  wood  and  plywood  construction,  made  by  the 
Morraw  Aircraft  Corporation,  was  tested  in  accordance  with  specification  AN-RR- 
S-176  am'  found  to  be  Satisfactory  for  all  conditions  Inasmuch  as  there  was  no 
pemanant  set  after  proof  loads,  and  no  failure  at  1001  of  design  load. 
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Harris,  R.J.  1942  STATIC  TESTS  OF  PILOT'S  SEAT  OF  PLYWOOD  CONSTRDCTION 

(Rialto  Corp.,  Morrdw  Aircraft  Div.,  Calif.)  Report  No.  116,  4  July  1942. 
ASTIA  ATl-98  614  .  7  . 


ABSTRACT:  These  tests  were  conducted  to  test  a  pilot's  seat  Model  12,  Morrow 
Aircraft  Corporation  in  accordance  with  requirement  3,  mentioned  in  letter  to 
Morrow  Aircraft  Corporation,  dated  June  19,  1942,  from  A.A.F.  Materiel  Center 
Commanding  General.  The  loadd  specified  in  paragraphs  E-3c  and  E-3d  should 
be  applied  to  the  0.257  diameter  hole  used  for  attaching  the  safety  belt  as 
well  as  the  bracket. 

considered  satisfactory.  The  seat  supported  load  E-3c 
1600#  and  load  E-3d  1500#  as  specified  without  damage  to  material  or  finish. 
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Harris,  R.J.  1942  STATIC  TEST  OF  PILOT'S  SEAT  OF  PLYWOOD  CONSTRUCTION  -  SEAT 
MODEL  10. (Morrow  Aircraft  Corporation,  California)  Report  No.  148,  12  Oct. 
1942,  ASTIA  ATI  98  613 

ABSTRACT;  A  pilot's  seat  of  laminated  wood  and  plywood  construction  made  by 
Morrow  Aircraft  Corporation,  was  tested  in  accordance  with  specification  AN-RR 
S-176  and  found  to  be  satisfactory  for  all  conditions  inasmuch  as  there  was  no 
permanenet  set  or  failure  at  1007.  of  design  load. 
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Hasbrook,  A.  H.  &  R.  M.  Petry  1951  HA-NDBOOK  FOR  AIRCRAFT  ACCIDENT 

INVESTIG/J’ORS  (Aviation  Crash  Injury  Research  of  Cornell  University, 
New  York)  CIRH-2,  Jan.  1951. 
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Haabrook,  A.  H.  1955  AvClR  EVALUATION  REPORT  ON  THE  BELL  XH-40  MOCK-UP 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc 
Phoenix,  Arizona)  Report  AvCIR-4-^-60;  Dec.  1955 


Haabrook,  A.  H.  1955  DESIGNING  FOR  SURVIVAL  OF  CREW  AND  PASSENGERS  IN 
SURVIVABLE  AIRCRAFT  ACCIDENTS.  (Aviation  Crash  Injury  Research, 

Cornell  Univ.,  New  York)  March  1955. 
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Haabrook,  A.  H.  1955  SAFETY  BELT  (BUCKLE)  SLIPPAGE,  AND/OR  INADVERTENT 
RELEASE  (Aviation  Crash  Injury  Research  of  Cornell  University,  New 
York)  Rept.  40-0-52,  May  1955. 
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Haabrook,  A,  H.  1956  AvCIR  AERO -COMMANDER  REPORT  (ARMY) 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc 
Phoenix,  Arizona)  Report  AvCIR-48-0-78;  Dec.  1956 
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Haabrook,  A.H.  1956  DESIGN  OF  PASSENGER  "TIE-DOWN".  SOME  FACTORS  FOR 
CONSIDERATION  IN  THE  CRASH- SURVIVAL  DESIGN  OF  PASSENGER  SEATS  IN  TRANSPORT 
AIRCRAFT.  (  Fresented  at  the  Third  Air  Navigation  Conference  of  the 
International  Civil  Aviation  Organization  Montreal,  Canada,  Sept.  18  - 
Oct.  23,  1956  and  presented  before  the  Scientific  Society  of  Aeronautics  and 
the  German  Research  Institute  for  Aeronautics  at  their  Joint  Meeting  Essen, 
Germany,  April  9-12,  1957)  ASTIA  AD-217  660,  September  1956 
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Haabrook,  A.  H.  1956  GENERAL  DESIO^  REQUIREMENTS  FOR  CRASHWORTHINESS  AND 
DELETHALIZATION  OF  PASSENGER  TRANSPORT  AIRCRAFT.  (Aviation  Crash  Injury 
Research)  AvCIR-0-45(67) ,  Aug.  1956 


-  2,644 


H**brook,  A,  H.  1956  THE  HISTORICAL  DEVELOPMENT  OF  THE  CRASH-IMPACT 
ENGINEERING  POINT  OF  VIEW.  In  A.  F.  De  Palma,  Ed., 

Clinical  Arthopaedtcs ,  No.  3  (Philadelphia;  J.  B.  LipplncotC  &  Co 
1956).  pp.  268-274. 
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Haabrook.  A.  H.  1956  PHOTO  AND  CAPTICW  RELEASE  OF  H-13 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundatiion,  Inc. 
^oenix,  Arisona)  Report  AvCIR-2-PCR-74;  July  1956 
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Baabrook,  A.  H.  1956  PHOTO  AND  CAPTION  RELEASE  OF  HV  HARNESS  MOCK-UP 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc. 
Phoenix,  Arizona)  Report  AvCIR-4-PCR-76;  Nov.  1956 
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Hasbrook,  A.  H.,  &  J.  T.  Paim  1956  AvCIR  PHOTOGRAPHIC  REPORT  ON  L-19 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc. 
Phoenix,  Arizona)  Report  AvCIR-3 -PR-62;  Feb.  1956 
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Baabrook,  A.  H.,  &  J.  T.  Paim  1956  PROTO  AND  CAPTION  RELEASE  OF  F-llF-1 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc. 
Rioenix,  Arizona)  Report  AvCIR-I-PCR-73;  Oct.  1956 
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Hasbrook,  A.  H.,  &  J,  T.  Palm  1956  PHOTO  AND  CAPTION  RELEASE  OF  T-34B 
(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation 
Phoenix,  Arizona)  Report  AvCIR-3-PCR-75;  Nov.  1956  ’ 


Inc . 
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Hasbrook,  A.  H.,  &  J.  T.  Paint  1956  PHOTO  AND  CAPTION  RELEASE  OF  TWA  MARTIN 
404  (Aviation  Crash  Injury  Research.  A  Flight  Safety  Foundation,  Inc., 
Phoenix,  Arizona)  Report  AvCIR-5-PCR-77;  Dec.  1956 
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Haabrook,  A.  H.  1957  THE  BIO-MECHANICAL  ANALYSES  OF  SURVIVABLS-TYPB 
AIRCRAFT  ACCIDENTS  AS  A  FACTOR  IN  IMPROVING  SAFETY. 

(Paper,  25th  Annual  Meeting,  Aviation  Crash  Injury  Research, 

28-31  January  1957) 
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Haabrook,  A.  H.  1957  DESIGNING  FOR  SURVIVAL  IN  VTOL  AIRCRAFT. 
(Paper,  American  Helicopter  Society  13th  Annual  National  Forum, 
Washington,  D.  C.,  9  May  1957) 
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Hasbrook,  A.  H.  1957  GENERAL  DESIGN  REQUIREMENTS  FOR  CRASHWORTHINESS  AND 
DELETHALIZATION  OF  PASSENGER  TRANSPORT  AIRCRAFT.  Inst.  Aero  Sci. 
Preprint  No.  697  1957. 

ABSTRACT:  Presentation  of  data  on  thr  -ijor  factors  contributing  to  injuries 
in  survivable-type  accidents  involving  icansport  aircraft  and  of  the  design 
precepts  which  can  be  used  to  eliminate  these  Injury  causatives. 
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Hasbrook,  A.  H.  1957  GREATER  SAFETY  THROUGH  CRASH  INJURY  ANALYSIS. 
Aero.  Eng.  Rev.  16(6):67-69,  June  1957. 
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Hasbrook,  A.H.  1957  THE  NEED  FOR  CRASH  SAFETY  DESIGN  IN  CREW  MEMBER  STATIONS 
IN  TRANSPORT  AIRCRAFT.  (Come  11 -Guggenheim  Aviation  Safety  Center) 

AVCir  52-0-85. 
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Rasbrook,  A.  H.  1957  PHOTO  AND  CAPTION  RELEASE  OF  MARTIN  404  EASTERN  AIRLINES 
^LOUISVILLE,  KENTUCKY.  (Aviation  Crash  Injury  Research,  A  Division  of  Flight 
Safety  Foundation,  Inc.,  Phoenix,  Arlxona)  Report  AvCIR-I-PCR-SA;  Mar.  1957 
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Haabrook,  A.  H..  &  J.  T.  Palm  1957  PHOTO  AND  CAPTION  RELEASE  OF  CV  240, 
AMERICAN  AIRLINES,  TULSA,  0KLAH(»1A  (Aviation  Crash  Injury  Research,  A 
Division  of  Flight  Safety  Foundation,  Inc.,  Phoenix,  Arizona)  Report 
AVCIR-6-PCR-80,  Jan.  1957 
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Haabrook,  A.  H.  1958  CRASH  SURVIVAL  BY  DESIOI 
Arizona  Engineer  &  Scientist.  March  1958. 


Haabrook,  A.  H.  1958  DESIGN  OF  PASSENGER  TIE  DOWN.  Some  Factors  for 
Consideration  in  the  Crash -Survival  Design  of  Passenger  Seats  in 
Transport  Aircraft .  In  Jahrbuch  1957  der  Wissenschaft  Lichen  Gesell- 
schaft  Luft fahrt .  B.  V.  (Braunschweig:  F.  Viewig  &  Sohn,  1958) 

pp.  326-338. 


Haabrook,  A.  H.  1958  MAGNITUDE,  DURATION,  AND  RATE  OF  ONSET  OF  MEAN 

DECELERATIONS  USTAINED  BY  NINE  SURVIVORS  OF  FREE  FALLS  FROM  HEIGHTS 
OF  55  TO  185  FEET.  (Aviation  Crash  Injury  Research,  Phoenix,  Ariz.) 
AvCIR  Human  Factors  Design  Data  Sheet  CSDM-DDS  (HF)-l. 
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Haabrook,  A.  H.  1959  CRASH  INJURY  RESEARCH,  A  MEANS  FOR  GREATER  SAFETY  IN 
ACCIDENTS.  In.  E.  Evrard,  P.  Bergeret  &  P.  M.  Palthe,  eds . ,  Medical 
Aspects  of  Flight  Safety  ACARD  ograph  30.  (New  York:  Pergamon  Press, 
1959),  PP.  241-252. 
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Hasbrook,  A.  H.  1959  CRASH  SAFETY  DESIGN  CAN  AFFECT  YOU  Insurance 
Counsel  J.  26(4): 529-541,  Oct.  1959. 
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Hasbrook,  A.  H.  1959  GREATER  AIR  SAFETY  THROUGH  CRASH  SAFETY  DESIGN. 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc. 
Phoenix,  Arizona)  Report  AvCIR-59 -0-102,  April  1959 
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Hasbrook,  A.  H.  1959  HUHAN  FACTORS,  THE  BASIS  FOR  CRASH  SAFETY  DESIGN 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc 
Phoenix,  Arizona)  Report  AvCIR-63-0-108,  Sept.  1959 
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Hasbrook,  A.  H.  1960  CRASH-SAFE  DESIGN  CAN  MAKE  MANY  ACCIDENTS  SURVIVABLE 
Aerospace  Engineering.  Sept.  1960,  PP  79-81,  87. 
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Hasbrook,  A.  H.  1962  CRASH  SURVIVAL  BY  DESIGN 
Arizona  Engineer  &  Scientist.  March  1962 
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Hasbrook,  A.  H.  &  J.  C.  Earley  1962  FAILURE  OF  REARWARD  FACING  SEAT- 
BACKS  AND  RESULTING  INJURIES  IN  A  SURVIVABLE  TRANSPORT  ACCIDENT. 

(U.  S.  Civil  Aeromed,  Res.  Inst.,  Oklahoma  City,  Oklahoma)  62-7* 

April,  1962, 

ABSTRACT:  Photographs  with  captions  showing  seat-back  failures  and  their 
causes  and  a  description  of  the  injuries  sustained  in  a  relatively  low  force 
transport  accident  are  presented. 
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Hasbrook,  A.  H.,  J.  D.  Garner  &  C.  C.  Snow  1962  EVACUATION  PATTERN  ANALYSIS 
OF  A  SURVIVABLE  COMMERCIAL  AIRCRAFT  CRASH. 

(U.S.  Civil  Aerotned.  Rea.  Inst.,  Oklahoma  City,  Okla.)  62-9,  May  1962. 

ABSTRACT:  The  evacuation  pattern  of  99  to  106  survivors  of  a  Jet  transport 
crash  involving  a  post  crash  fire  is  described,  factors  possibly  effecting 
the  suffocation  and  ultismte  death  of  16  passengers  are  listed  and  photo¬ 
graphs  and  diagrams  are  presented. 
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Hess,  G.  1943  AN  ANALYSIS  OP  RELATIONS  BETWEEN  FORCE,  AIRCRAFT  STRUCTURE 
AND  INJURIES  TO  PERSONNEL  INVOLVED  IN  AIRCRAFT  ACCIDENTS  WITH  RECOMNENDA- 
TKRfS  FOR  SAFER  PRINCIPLES  IN  DESIGN  OF  CERTAIN  TYPES  AIRCRAFT. 

(School  of  Aviation  Medicine,  Randolph  Field,  Texas)  November  1943 
ASTIA  AD  131  867 
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Hess,  G.  M.  1944  RELATIONS  BETWEEN  FORCE,  MAJOR  INJURIES  AND  AIRCRAFT 
STRUCTURE  WITH  SUGGESTIONS  FOR  SAFETY  IN  DESIGN  OF  AIRCRAFT. 

Aviation  Medicine  15  (6);395-400.  Dec.  1944. 

SUMMARY:  Personnel  who  have  been  subjected  in  aircraft  accidents  to  large 
forces  for  brief  times  may  be  divided  into  four  groups.  The  distribution 
of  cases  in  these  groups  indicates  that  just  below  the  range  of  impact  which 
causes  sudden  death,  there  is  a  narrow  range  of  impact  which  produces  multiple 
internal  Injuries  and  permits  survival.  This  is  the  range  of  over-all 
Biaxiiaum  tolerance  of  the  body  to  force. 

The  differential  diagnosis  and  treatment  of  internal  injuries  are  major 
problems,  but  prevention  of  injuries  is  still  a  more  important  problem. 

The  first  step  is  the  definition  of  parts  of  the  aircraft  %rhich  by  contact 
with  the  body  are  unduly  responsible  for  injuries.  The  second  step  is  to 
determine  the  extent  to  which  collapse  of  aircraft  structure  causes  injuries 
that  might  have  been  prevented  if  structure  had  not  collapsed.  The  third 
step  is  to  analyze  the  problem  of  emergency  escape  from  aircraft- 
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Hass,  G.M.  1944  A  STUDY  OF  FACTORS  WHICH  OPERATE  AGAINST  THE  SUCCESSFUL 

ESCAPE  OF  OCCUPANTS  FROM  AIRCRAFT.  (School  of  Aviation  Medicine,  Randolph 
Field,  Texas)  Pro j .  no.  249,  Rept .  no.  1.  5  May  1944. 

Abridged  in  Air  Surgeon's  Bui  1 .  1:6-7,  Oct.  1944. 

ABSTRACT;  Twelve  reasons  why  occupants  of  falling  aircraft  often  do  not  use  the 
parachute  are  given.  Three  case  reports  which  illustrate,  one  reason  for  failure 
to  use  the  parachute,  namely,  immobilization  of  occupants  in  the  aircraft  by  force 
generated  by  spinning  of  the  airplane  during  its  fall  to  the  ground,  are  given. 

The  force  generated  in  each  case  was  directed  fvn  "head-to-seat"  and  was  of 
sufficient  magnitude  not  only  to  physically  transfix  each  occupant  but  also  to 
produce  "blackout"  or  "near  blackodt"  in  two  cases  in  which  the  long  axis  of  the 
body  was  oriented  in  the  direction  of  the  force.  In  the  third  case  a  prone  posi¬ 
tion  %ws  assumed  and  there  was  no  "blackout."  (Author) 
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Hass,  G.M.  1944  UNSUCCESSFUL  USE  OF  PARACHUTES  AND  CASES  RESULTING  FROM 
FORCES  GENERATED  BY  AIRCRAFT  SPINS.  Air  Surgeon's  Bulletin  1(10) :6-7, 

Oct.  1944.  (Abridgement  of  School  of  Av.  Med.,  Res.  Pro) .  No.  249,  Rept  no.l, 
5  May,  1944) 


ABSTRACT:  Fliers  should  be  informed  that  if  they  are  imnoDilized  by  a  force  of 
sufficient  magnitude  to  cause  blackout  on  standing  they  should  crawl  to  the  near¬ 
est  exit  keeping  the  trunk  and  head  parallel  to  the  long  axis  of  the  fuselage. 

Among  the  causes  of  nonuse  of  parachutes  may  be  (1)  limitations  of  speed  and 
accuracy  of  physiologic  reactions,  such  as  slow  perception  or  reaction  to  stimulus 
of  a  stall  abnormal  attitude  or  direction  of  spin;  acute  disorientation  or  vertigo; 
(2)  improper  spatial  relations  between  occupants  and  avenues  or  facilities  of 
escape;  (3)  inadequate  spatial  relations  between  the  aircraft  and  the  occupant  or 
his  opening  parachute  after  the  occupant  has  Jumped  from  the  aircraft. 
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Hass,  G.M.  1945  THE  PROBLEM  OF  ESCAPE  BY  PARACHUTE  IN  ACUTE  AERIAL  EMERGENCIES 
IN  FLYING  TRAINING.  (U.S.  AAF,  School  of  Aviation  Medicine,  Randolph  Field, 
Texas)  Project  No.  417,  Rept.  No.  1,  Sept.  1945. 

ABSTRACT:  Acute  aerial  emergencies  lead  to  accidents  which  cause  most  fatalities 
in  flying  training.  An  analysis  of  the  problem  of  escape  in  250  escape  in  250 
acute  aerial  emergencies  resulting  in  aircraft  accidents  which  Involved  468  person¬ 
nel  in  flying  training  la  reported.  Attempts  to  escape  by  parachute  and  the 
success  of  these  attempts  increased  in  direct  proportion  to  the  altitude  at  which 
control  was  lost.  When  control  was  lost  at  altitudes  below  500  feet  only  one 
(0.8X)  of  126  personnel  successfully  escaped  by  parachute.  When  control  lost  at 
altitudes  between  500  and  2000  feet,  7(8.31)  out  of  84  personnel  successfully 
escaped  by  parachute.  When  control  was  lost  at  altitudes  above  2000  feet  princi¬ 
pally  2000  to  7000  feet  in  this  series)  48(18.6%)  of  238  personnel  escaped  suc¬ 
cessfully  by  parachute. 
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Bus,  G.M.  1945  RESULTS  OF  DUAL  ATTEMPTS  AX  CONSECUTIVE  ESCAPE  BY 
PARACHUTE  FROM  UNCONTROLLED  TWO-SEATEO  AIRCRAFT. 

(U.S.  AAF,  School  of  Aviation  Medicine,  Randolph  Field,  Texas) 
Project  328,  Report  No.  1,  12  February  1945. 

\ 


ABSTRACT:  Twenty-two  cues  in  %diich  at  leut  one  of  two  occupants  was  able 
to  ucape  by  parachute  from  uncontrolled  spinning  or  diving  aircraft  are 
reported. 

Forty-four  personnel  were  involved,  t%fo  in  each  aircraft.  Twenty-six  escaped 
SttCeessfully  by  parachute.  The  remainder  wore  fatally  injured. 

Aaong  the  twenty-six  trtio  escaped,  twenty-two  were  first  in  the  one-two  sequence 
la  ju8q>ing. 

It  Is  apparent  that  momentary  delay  caused  by  following  a  one-t%ro  sequence  in 
escape  by  parachute  was  an  Important  factor  in  the  high  fatality  rate  among 
those  who  are  seated  in  the  sequence. 

One  basic  attack  upon  this  and  similar  problems  involving  human  reactions  in 
critical  emergencies  created  by  sudden  loss  of  control  of  aircraft  could  be 
made  by  developsMnt  of  efficient  sMchanical  devices  for  ejection  of  personnel. 
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Bavron,  M.  Dean  &  Leslie  F.  Butler  1957  EVALUATION  OF  TRAINING  EFFECTIVENESS 
or  THE  2FH-2  HELICOPTER  FLIGHT  TRAINER  RESEARCH  TOOL 
[naval  Training  Device  Center,  Port  Washington,  L.I.,  N.yJ  Technical' Report  -- 
HAVTRADEVCEN  1915-00-1  Contract  Nonr  1915(00)  ASTIA  AD  125  465 

ABSTRACT:  This  is  the  report  of  an  evaluation  of  Device  2-EH-2,  Helicopter 
hovering  research  tool.  Device  T-FH-2  was  constructed  by  the  Bell  Aircraft 
Corporation,  Buffalo,  New  York  under  contract  to  the  U.S.  Naval  Training 
Device  Center.  The  device  was  developed  as  an  engineering  prototype  to 
determine  the  feasibility  of  a  non-progranned  visual  display  for  training  in 
hovAring  and  other  maneuvers  performed  near  the  ground.  Late^,  its  capabilities 
were  extended  to  permit  simulation  of  high  altitude  maneuvers  without  extensl'^e 
modification  of  the  flight  computer  system.  All  instructors  recommended 
further  investigation  of  the  operational  capabilities  of  the  device.  This  is 
a  report  of  the  methods  used  and  the  results  obtained  on  the  recommended 
investigation.  The  evaluation  was  conducted  by  the  steps  sumnarized  below  and 
described  in  detail:  (1)  Collection  and  integration  of  content  (2)  Development 
of  a  training  syllabus  (3)  Development  of  a  flight  criterion  (4)  Administration 
of  training  syllabus  and  flight  criterion  (5)  Analysis  of  data  (6)  Report  of 
results.  Results  from  the  tests  indicate  that:  (1)  Training  in  the  2-HF-2 


led  to  no  apparent  Improvement  in  flight  performance  In  the  aircraft.  (2) 
Training  in  the  2-HF-2  produced  sickness  somewhat  similar  to  motion  sickness 
among  most  participating  instructors  and  students.  (3)  Flight  characteristics 
of  the  device  that  specify  display-control  relationships  lack  fidelity  in  a 
number  of  important  respects.  It  is  probably  that  these  faults  contribute 
to  sickness.  There  is  some  evidence  of  negative  transfer  because  of  them. 
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Hawkes,  J.B.  1948  GROUND  SEAT  BJECTION  TESTS  ON  TF-80C  AIRPLANE. 
(Lockheed  Aircraft  Corp.,  Burbank,  California)  ASTIA  iffl -46462, 
October  13,  1948 


ABSTRACT:  Ground  seat  ejection  tests  were  conducted  on  the  rear  seat  of  a 
modified  TP-80C  turbojet  airplane.  A  total  of  three  ground  ejection  tests 
were  completed.  During  the  ground  ejection  testa  the  airplane  was  in  the 
configuration  specified  in  the  contract.  In  addition  Mitchell  35  san  and 
Western  Electric  (ultra  high  speed)  motion  picture  cameras  were  used  to  take 
photographs  of  the  ejection.  It  was  concluded  from  these  ground  ejection 
tests  that  provided  the  head  rest  is  firmly  bolted  to  the  seat  the  test 
configuration  was  satisfactory  for  additional  air  ejection  testa. 
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Hawkes,  R.  1956  AEROMEDICINE  REINFORCES  FRAIL  MAN 
Aviation  Week  65(6):  360-361,  363-365,  6  Aug.  1956 


ABSTRACT:  An  overall  view  ti  presented  of  t^e  basic  and  applied  research  carried 
out  by  branches  of  the  Aero  Medical  Laboratory.  The  current  ideas  in  research 
and  design  of  oxygen  systems,  pressure  breathing  devices,  and  pressure  suits 
are  noted.  Studies  of  the  effects  of  acceleration  and  deceleration  have  culmin¬ 
ated  in  the  requirement  of  an  escape  capsule  in  all  designs  capable  of  supersonic 
speeds  or  high-altitude  flight.  Further,  studies  in  aviation  psychology, 
bioacoustics,  vision  in  an  empty  visual  field,  and  flight  feeding  are  mentioned. 


B««fces,  R.  1956  AIR  CRASH  DEATH  OR  INJURY  MAY  BE  PREVENTED  BY' SOUND  DETAIL 
DESIGN.  Aviation  Week  65(19):61-64,  67-70,  73,  77,  79,  Nov.  5,  1956 


ABSTRACT:  The  concepts  of  crash  survival  design  are  based  on  the  fact  that  the 
human  body  is  capable  of  withstanding  impacts  greater  than  those  which  can  be 
transsdtted  through  the  structure  of  a  current  airplane.  The  basic  principles  are 
centered  around  designing  the  tiedown  of  passengers  and  loose  equipment  up  to  the 
ultimate  load  factor  of  the  aircraft  frame.  The  study  of  forward -facing  seats 
versus  backward  facing  seats  Is  used  to  Illustrate  the  fallacy  of  drawing  conclu¬ 
sions  from  Inconplete  evidence. 
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Hawfces,  R.  1956  NAVY  INTEGRATING  PLIGHT  SYSTEM  IN  PILOT  CAPSULE 
Aviation  Week  64(18): 54-59,  Apr.  30,  1956 

ABSTRACT:  The  overall  design  concept  Is  outlined  for  an  interchangeable  nose 
section  ejection  capsule  which  would  contain  the  pilot  and  the  sensing.  Interpret¬ 
ing,  and  communicating  organs  of  a  new  Integrated  flight -control  system.  Some  of 
the  background  work  that  culminated  In  the  man-machine  bearing  capsule  Is  related. 
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Hawkes,  R.  Feb.  1957  HUMAN  FACTORS  APPROACHING  MATURITY  Aviation  Week 

66(8):201.202  - 
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Hawthorne,  R.  1953  ARE  AFT  FACING  SEATS  SAFER? 
Aviation  Age.  Oct.  1953 
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Hawthorne,  R.  1959  "ENERGY  ABSORPTION"  APPLIED  TO  SEAT  DESIGN.  Space 
Aeronautics  (Oct.  1959);  70-74,  76,  77.  — 

ABSTRACT:  How  can  the  seat  anchorage  be  kept  from  failing  in  survlvable  air¬ 
craft  crasnes?  By  designing  to  the  energy  absorption  principle,  answers  Aero- 
'^hich  has  doni  just  chat  with  the  seats  for  Pan  Am's  707s. 
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Hays,  E.L.  1948  EVALUATION  OF  THF.  MARINE  CORPS  SEAT  RELEASE  COMPOSITE  QUICK 
DISCONNECT  ASSEMBLY  (Aeronautical  Medical  Equipment  Laboratory,  Naval  Air 
Experimental  Station,  Naval  Air  Material  Center,  Philadelphia,  Penn.^  TED  NO 
NAM  AE  519059.1,  27  July  1948,  ATI  76256 


ABSTRACT:  The  Marine  Corps  Seat  Release  Composite  Quick  Disconnect  Assembly  has 
been  subjected  to  leakage,  pressure  drop,  general  operational  and  ejection  seat 
tests  at  this  station.  In  general,  the  performance  of  the  Seat  Release  is  good 
but  it  is  considered  unsatisfactory  for  use  in  Naval  Aircraft  because  of  failure 
of  the  springs  in  the  electrically  heated  suit  circuit  and  minor  mechanical 
difficulties.  This  type  disconnect  can  be  installed  in  Naval  Aircraft  for  use 
vith  Ejection  Seats  if  the  seat  is  equipped  with  a  member  that  maintains  the 
same  relative  position  to  the  aircraft  throughout  all  Seat  adjestments  to  which 
the  "seat  side"  of  the  disconnect  can  be  fastened.  This  type  Seat  Release 
Disconnect  can  be  installed  with  the  NAME  Ejection  Seat  because  the  above 
requirements  are  fulfilled  in  the  design  of  the  seat.  In  order  to  use  this 
disconnect  with  other  type  ejection  seats,  it  would  be  necessary  to  equip  the 
"airplane  side"  with  a  linkage  which  would  allow  this  aide  to  retain  the  same 
celatJLyjQ  jtoaiJtion  to  the  seat  throughout  all  seat  adjustsrents 
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Hecht,  K.  P.  1953  GROUND  TESTS  OF  A  PILOT  EJECTION  SEAT  EJECTED  THROUGH  MONO¬ 
LITHIC-,  REINFORCED -MONOLITHIC-,  AND  LAMINATED -TYPE  CANOPIES.  (Wright  Air 
Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TR  53-361,  Oct.  1953 

ABSTRACT:  Five  tests  were  conducted  by  the  Aircraft  Laboratory,  Wright  Air  Devel¬ 
opment  Center,  Wright-Patterson  Air  Force  Base  during  the  latter  half  of  1951  to 
determine  the  feasibility  of  ejecting  pilots  through  canopies  in  the  event  of  a 
canopy  release  failure.  For  3  of  the  tests  the  ejection  seat  and  dummy  were  fired 
through  a  monolithic-type  canopy  used  on  the  F-86A  aircraft;  the  remaining  2  tests 
were  through  an  F-84  reinforced  monolithic-type  canopy  and  a  B-47  laminated-type 
canopy .  EJ  actions  were  accomplished  by  duplicating  the  mechanisms  involved  in 
actual  flight.  Motion  picture  cameras  and  metering  devices  record  the  data. 

The  results  of  the  tests  indicate  that  the  trajectory  of  the  seat  and  pilot  after 
ejection  through  the  canopy  is  not  seriously  affected,  and' adequate  tail  clearance 
will  still  be  attained.  (DACO) 
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Hecht,  K.F.  1953  GROUND  AND  PLIGHT  TESTS  OP  AN  AUTOMATIC -OPENING  LAP  BELT  POR 

EJECTION  SEATS  (Aircraft  Lab.,  Wright  Air  De'velopment  Center,  Wright-Pattermom 
AFB,  Ohio)  WADC  Technical  rept.  no.  53-365;  Dec.  1953;  ASTIA  AD-76-428 


ABSTRACT:  These  tests  were  performed  in  order  to  develop  a  system  which  would 
permit  automatic  separation  between  a  man  and  his  seat  after  ejection  from  an 
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Aircraft.  Teat  raaulca  arc  praaented.  and  tha  concluaion  la  drawn  that  automatic 
**^**^**^®®»  la*adlata  or  tlma-dalay,  la  faaalbla  from  an  anglneertng  vlawpolnt. 
Taat  raaulta  further  Indicr.tad  that  a  time-delay  ayatam  la  more  daairabla  than 
an  laBM41ata  aaparation  ayataa.  (UAOC  abatract) 


Hacht.  K.  F.  1953  UPWARD  EJECTION  SEAT  FLIGHT  TESTS  UTILIZING  THE  M4  CATAPULT 
(Wright  Air  Oavclopment  CenCart  Wright -Patterson  AFB,  Ohio)  WADC  TN  53-364; 
Tec.  1953 
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Hacht.  K.  F.,  E.  G.  Sperry,  and  F.  J.  Beaupre  1953  DOWNWARD  CREW  EJ^ION 
SEAT  TESTS  FROH  THE  B-47B  AIRPLANE.  (USAF,  Wrlght-Pat.  AFB,  Ohio). 

WADC  TR  53-433,  Nov.  1953 <  ASTIA  AD-63  501 


ABSTRACT:  Flight  test  ajactiona  of  the  downward  ejection  seat  from  a  B-47B 
airplane  are  described.  A  total  of  twenty-three  ejections  were  accomplished; 
sixteen  dunrniy  subject  testa  were  conducted  at  Wright-Patterson  AFB  from 
17  July  1953  to  29  September  1953,  and  seven  human  subject  tests  were  conducted 
at  Eglin  AltjForce  Base  from  7  October  1953  to  21  October  1953. 

Teat  results  obtained  by  analysis  of  motion  picture  records  and  subjective 
reactions  of  the  human  subjects  are  presented.  It  is  concluded  that  the 
downward  ejection  seat  is  acceptable  as  an  escape  device  for  use  in  the 
B-47  airplane  if  provisions  for  automatic  separation  and  parachute  deployment 
are  included  for  the  crewman. 

It  la  recommended  that  further  studies  be  made  of  the  firing  control  method 
utilized  for  downward  ejection  seats  to  improve  the  ability  of  the  crewman  to 
retain  his  grip.  It  is  further  recommended.'  that  design  consideration  oe 
given  to  the  mechanical  retention  of  the  liad>s  during  very  high  airspeed 
ejections 
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Hecht,  K.  F.  and  E.  G.  Sperry  1957  DOWNWARD  EJECTION  PLIGHT  TESTS  OF 
A  SHOCK-ABSORBING  SEAT  FARING  CONTROL  SYSTEM 

(Aircraft  Lab.,  Wright  Air  Development  Center,  Wright-Patterson  AFB, 
Ohio)  WADC  TEch.  note  no,  55-239 

Feb.  1957  ASTIA  AD  118  053 


ABSTRACT:  The  report  covers  the  28  flight  test  ejections  of  a  downward 
ejection  seat  conducted  from  a  B-47B  airplane  between  the  dates  of  1  April 
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1954  and  3  August  1954.  Eighteen  of  these  tests  were  accomplished  at 
Wrlght-Patterson  Air  Force  Basie,  Ohio,  utilizing  dummy  subjects;  the  remain¬ 
ing  ten  tests  were  performed  with  human  subject  at  Eglin  Air  Force  Base, 
Florida.  Measurements  of  the  forces  encountered  in  the  wrists  when  utilising 
a  D-ring  type  of  firing  control  during  downward  ejection  are  presented. 

Other  test  results,  including  those  from  two  high  altitude  human  subject 
ejections,  obtained  from  motion  picture  records  and  subjective  reactions  of 
the  human  subjects,  are  reported.  It  Is  concluded  that  the  downward  ejection 
seat  as  modified  for  the  human  subject  phase  Is  a  satisfactory  escape 
device  throughout  the  speed  and  altitude  range  tested.  (Author) 
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Hegenwald.  J.F.,  Jr.  1956  HIGH  PERFORMANCE  EJECTION  SEAT.  PHASE  I. 

PRELIMINARY  INVESTIGATION.  (North  American  Aviation,  Inc.)  Rept  no.  NA  56- 
3770  ,  Sept.  1956. 
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Hegenwald,  J.F.  &  W.V.  Blpckley  1956  SURVIVABLE  SUPERSONIC . EJECTION.  A  CASE 
STUDY  TO  CORRELATE  ANALYTICAL,  EXPERIMENTAI.,  AND  MEDICAL  DATA  BY  RECONSTRUC¬ 
TION  OF  AN  INCIDENT.  AN  INTERIM  REPORT  PRESENTED  ON  APRIL  17,  1956,  AT 
THE  27th  ANNUAL  MEETING  OF  THE  AERO  MEDICAL  ASSOCIATION,  CHICAGO,  ILLINOIS. 
(North  American  Aviation,  Inc,,  Los  Angeles,  Calif.)  Rept.  NA  56  452,  April  1956 
ASTIA  AD  138  762 

ABSTRACT:  An  anthropomorphic  dummy  was  ejected  4  times  from  a  simulated  F-lOO 
airplane  cockpit  at  533  to  677  kn.  The  objective  was  to  obtain  information 
which  could  be  used  to  prevent  the  recurrence  of  injuries  which  were  sustained 
by  a  pilot  who  was  ejected  from  an  F-IOOA  airplane  over  the  Pacific  Ocean. 

The  M^-5  catapult  with  an  ejected  weight  of  about  350  lb.  was  used.  The  standard 
F-lOO  ejection  seat  configuration  was  employed,  except  for  the  incorporation  of 
the  drag  parachute  in  later  runs.  In  addition  to  the  photographic  coverage, 
continuous  acceleration  data  were  provided  by  means  of  a  telemetering  transmitter 
mounted  within  the  dummy's  torso.  The  pilot  was  believed  to  experience,  at 
the  head  (1)  a  maximal  period  of  290  msec  with  an  acceleration  greater  than 
20  g,  (2)  a  period  of  120  msec  at  an  acceleration  above  35  g,  (3)  a  peak  acceler¬ 
ation  of  64  g,  and  (4)  a  rate  of  onset  of  the  peak  of  700  g/sec.;  the  direction 
of  application  was  predominantly  negative.  At  the  lower  torso,  the  pilot  was 


believed  to  experience  (1)  a  maximal  period  of  140  msec  with  the  acceleration 
greater  than  20  g,  (2)  a  period  of  45  msec  at  an  acceleration  above  35  g, 

(3)  a  peak  acceleration  of  50  g,  (4)  and  a  rate  of  onset  of  1300  g/sec.;  the 
direction  of  application  was  chest  to  back.  The  imposition  of  a  single  properly 
directed  force  vector  upon  the  seat-man  unit  would  benefit  ejection  seat  escape 
in  3  main  aspects:  (1)  orientation  of  the  seat  attitude  to  produce  accelerative 
forces  in  physiologically  favorable  directions;  (2)  attentuation  of  acceleration 
magnitude  at  the  seat  occupant's  extremities  and  (3)  improvement  of  aerodynamic 
lift  characteristics. 


Begenvald,  J.  F.  and  E.  A.  Murphy  1957  SLED  TESTING  THE  EMERGENCY 

ESCAPE  system:  THE  HUMAN  FACTOR  (Presented  at  the  ARS  Spring  Meeting, 
Washington,  O.C.). 

ABSTRACT:  During  escape  from  high-performance  airplanes,  the  aircrew  may  be 
subjected  to  hazards  of  bodily  accelerations,  windblast,  noise,  pressure 
gradients,  and  equipment  disintegration.  Rocket-propelled  sleds  on  the  ex¬ 
perimental  track  provide  a  ready  medium  for  determination  of  the  physiolo-  . 
gical,  mechanical,  and  structural  effects  of  escape  unit  ejection  at  all 
airspeeds.  A  primary  design  objective  is  aerodynamic  control  of  the  escape 
unit's  actions  after  separation  from  the  airplane;  pitch-retarding  and 
stabilization  devices  are  Investigated  in  the  current  program  of  North 
AsKrican  Aviation  to  attenuate  aircrew  acceleratiojis  during  ejection.  The 
reactions  of  helmets,  oxygen  masks,  parachutes  and|  ejection  seats  are  stu¬ 
died.  Methods  of  securing  and  recording  data  are  previewed. 
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Hegenwald,  J.F.,  Jr.  &  E.A,  Murphy,  Jr.  1957  SLED  TESTING  THE  EMERGENCY  ESCAPE 
SYSTEM:  THE  HUMAN  FACTOR. 

Jet  Propulsion  27(,9):  1025-1028,  Sept.  1957 

ABSTRACT:  Tests  were  made  to  assess  single  items  >f  ejection  equipment  and 
also,  using  instnimented  dummies*,  to  determine  the  forces  on  the  human  frame. 

The  test  vehicle  was  designed  for  16  standard  2.2  ts  solid  propellant  rocket 
motors  and  was  run  on  the  Edwards  Air  Force  Base  high-speed  track. 
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Hegenwald,  J.F.,  Jr.,  J.F.  Madden  &  P.R,  Penrod  1959  X-15  RESEARCH  AIRCRAFT 

EMERGENCY  ESCAPE  SYSTEM 

Paper,  Joint  Meeting  of  the  Flight  Test  Panel  and  the  Aeromedical  Panel  of  the 
Advisory  Group  for  Aeronautical  Research  and  Development,  Athens,  Greece. 
11-15  May  1959  (AGARD  Rept.  No.  243)  ASTIA  AD  256  386 

ABSTRACT:  An  extensive  survey  o(  alternate  escape  system  types  was  made. 

The  results  indicate  conclusively  that  an  open  ejection  seat  in  conjunction 
with  a  full  pressure  protective  garment  best  satisfy  X-15  emergency  escape 
requirements.  An  evaluation  of  available  ejection  seats  which  had  demonstrated 
a  supersonic  capability  revealed  that  modifications  required  to  mrsc  the  specific 
requirements  of  cockpit  compatibility,  acceptance  of  the  pressure  suit,  and  use 
at  very  high  Mach  numbers,  %rould  be  equivalent  to  complete  redesign.  A  seat 
tailored  to  the  X-15  offered  the  most  acceptable  solution.  The  completed  test 
program  has  Jemonstrated  that  the  aerodynamic,  mechanical,  structural,  propulsive, 
and  survival  aspects  of  X-15  emergency  escape  system  similar  in  concept  to  that 
incorporated  in  the  X-15  will  beat  satisfy  escape  requirements  for  currently 
projected  manned  orbital  vehicles.  (Author) 
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Hegenwald,  J.  F.,  Jr.  &  D.  W.  Brown  1960  EMERGENCY  AND  ESCAPE  PROCEDURES. 
(Paper,  Physiological  Training  Officer  Symposium  School  of  Aviation 
Medicine,  Brooks  AFB,  Texas,  13-17  June  1960)  (North  American  Aviation, 
Inc.,  Los  Angeles,  Calif. J1  Report  No.  NA  60-814.  ASTIA  Doc.  No.  AD-268510 

ABSTRACT:  Methods  are  discussed  by  which  escape  devices  designed  fifteen  or 
more  years  ago,  may  be  considerably  improved.  Then,  the  ejection  seat- 
pressure  suit  combination  of  a  research  aircraft  is  described,  followed  by  a 
report  concerning  the  encapsulated  seat  of  a  Mach  3  air  vehicle  and  brief 
examination  of  the  aspects  of  escape  from  space  vehicles.  (Author) 
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Hegenwald,  J.F.,  Jr.,  &P.R.  Penrod  1960  AEROSPACE  EMERGENCY  AND  ESCAPE 
PROCEDURES.  In  Ls^uyes  in  Aerospace  Medicine.  11-15  January  1960. 
(School  of  Aviation  Medicine,  Brooks  AFB.  Texas^ 


^TRACT:  Successful  penetration  of  this  new  frontier  will  depend  on  space  ship 
duplication  of  the  natural  habitat  of  man.  The  use  of  a  mechanical  substitute 
for  natural  provision  of  requirements  for  sustaining  life  will  inevitably  generate 
the  necessity  for  minimal  standby  equipment  to  assure  a  safe  emergency  environment. 
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Begcnwald,  J.F.  •nd  P.R.  Penrod  I960  AEROSPACE  EMERGENCY  AND  ESCAPE 
PROCEDURES.  (North  American  Aviation,  Inc.,  Lot  Angeles) 

Rept.  no.  NA-59-1867,  ASTIA  AD-256  387,  January  6,  1960 

ABSTRACT:  .Successful  penetration  of  the  space  frontier  will  depend  on  space  ship 
duplication,  or  at  least  approximation,  of  the  natural  habitat  of  man.  For 
early  probing  missions  of  relatively  short  duration  and  in  the  immediate 
vicinity  of  the  earth,  extension  of  current  techniques  will  best  satisfy  the 
requireawnts  of  emergency  and  escape  procedures. 

Xntra-atmospheric  emergencies  occurring  during  launch,  boost,  re-entry,  and 
recovery  will  essentially  parallel  those  attendant  to  super-performance  air¬ 
craft  such  as  the  X- 15  and  B-70,  whose  development  is  already  solving  space  age 
problems  and  producing  much  technology  of  direct  applicability  to  putting  man 
safely  in  space.  The  exact  escape  procedure  and  system  configuration  will  be 
dependent  on  vehicle  type,  varying  from  total  vehicle  separation  and  recovery 
for  a  wingless  craft  to  a  fly-do%m  or  minimum-mass  ejection  for  the  winged  craft 

Inter-planetary  operations  with  extended  mission  duration  should  be  planned  on 
a  parallel  vehicle  approach.  The  ultimate  conclusion  is  that  from  a  standpoint 
of  ethics,  the  philosophy  of  democracy  and  ordinary  realism,  a  man  or  crew  on  an 
exploration  will  not  be  sent  into  space  by  our  nation  without  a  high  probability 
of  a  safe  Journey  and  safe  recovery. 
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Hegenwald,  J.  F.  1961  ENVIRONICNTAL  ASPECTS  OF  THE  B-70  MACH  3  ESCAPE 
CAPSULE. 

Aerospace  Medicine  32(3): 234,  March  1961. 


ABSTRACT:  The  aircrew  emergency  escape  system  of  the  B-70  air  vehicle 
provides  safe  egress  at  performance  levels  as  high  as  Mach  3.0  above  70,000 
feet  and  as  low  as  90  knots  at  zero  altitude.  The  capsule's  influence 
upon  normal  and  emergency  flight  operations  is  discussed.  Oxygen  and 
pressurization  provisions,  as  well  as  crew  positioning  and  restraint  devices 
arc  described.  The  acceleration  environment  through  all  escape  phases  is 
presented  in  conjunction  with  unique  communications  and  survival  features. 
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Hegenwald,  J.F.,  Jr.  1962  ENVIRONMENTAL  ASPECTS  OF  THE  B-70  MACH  3  ESCAPE 
CAPSULE 

Aerospace  Medicine  33(8):  951-957,  Aug.  1962. 


ABSTRACT:  The  first  encapsulated  seat  to  demonstrate  safe  ejection  throughout 
the  speed  spectrum  from  90  knots  to  supersonic,  including  ground-level  escape 


«t  th*s«  speeds,  the  B-70  capsule  is  entering  the  qualification  phase  of  the 
test  program.  Suitable  aerodynamical ly  for  very  high  Mach  numbers,  the  capsule 
is  capable  of  providing  emergency  pressure  protection  for  space  vehicle  crews 
as  well  as  furnishing  Intra-atmospheric  escape  for  winged  reentry  spacecraft. 

Xhe  aircrew  emergency  escape  system  of  the  B-70  air  vehicle  provides  safe 
egress  at  performance  levels  as  high  as  Mach  3.0  above  70,000  feet  and  as  low 
as  90  knots  at  aero  altitude.  The  capsule's  influence  upon  normal  and  emergency 
'flight  operations  is  discussed.  Oxygen  and  pressurization  provisions,  as  well 
as  crew  positioning  and  restraint  devices,  are  described.  The  acceleration 
environment  through  all  escape  phases  is  presented  in  conjunction  with  unique 
communications  and  survival  features. 
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Heidner,  R.  L.  1962  DEVELOPMENT  OF  PERSONNEL  PROTECTIVE  SYSTEIC  FOR 
SPACE  FLIGHT  AND  EXPLORATION  MISSIONS 

(B.  F.  Goodrich  Aerospace  and  Defense  Products,  Akron,  Ohio) 

13th  Monthly  Engineering  Report,  18  May  1962  -  17  June  1962  ASTIA  AD-293 
057. 

ABSTRACT:  A  physical  testing  program  has, been  initiated  to  evaluate  the 
tensile,  elongation  and  seam  strengths  of  the  glass-rayon  fabrics.  Design 
trark  and  parts  procurement  is  underway  for  the  XH-38  headpiece.  The  basic 
hardshell  for  the  intermediate  size  headpiece  required  reinforcement  to 
control  distortion.  The  XGD-37  full  pressure  suit  has  demonstrated  walking, 
waist  bending,  and  knee  bending  capabilities.  Mobilities  studies,  are 
progressing  utilizing  one-way  stretch  fabric  in  the  knee  and  elbow  Joint 
areas' 
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Heidner,  R.L.  1962  DEVELOPMENT  OF  P'-RSONNEL  PROTECTIVE  SYSTEMS  FOR  SPACE 
FLIGHT  AND  EXPLORATION  MISSIONS 

(B.F.  Goodrich  Aerospace  and  Defense  Products,  Akron,  Ohio)  Contract  NOw  61- 
-554-c  Covering  Period  June  18  thru  July  17,  1962  Fourteenth  Monthly 
Engineering  Report  ASTIA  AD  284  169 

ABSTRACT:  An  instrument  is  being  designed  to  reliably  measure  absolute 
reflectance.  HR-1  yarn  is  undergoing  evaluation  as  a  possible  base  for  producing 
fabric  of  improved  thermal  radiation  resistance  and  reflectance  capabilities. 
Efforts  are  continuing  towards  creating  a  satisfactory  glass*rayon  type  fabric. 

The  XH-32,  XH-40,  XH-41  headpieces  and  XCD-37  full  pressure  suit  have  been 
delivered  to  A.C.E.L.  for  testing  and  evaluation.  The  design  features  have 
been  established  for  the  XGD-38  full  pressure  suit.  Design  work  has  been  completed 
and  components  ordered  for  the  XH-38  headpiece.  A  method  has  been  devised  for 
providing  the  stretch  fabric  convoluted  knee  section  with  circumferential  sizing 
without  any  sacrifice  in  mobility 
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Helneckc  1943  CATAPULT  SEAT  WITH  GUNPOWDER  PROPULSION^ ^ 

(Messcrschmitc  AG.',  Projektbuero,  Augsburg)  April  1943;  ASTIA  ATI  32382 


ABSTRACT:  An  Incestigatlon  Is  conducted  to  see  if  the  weight  of  a  jettisonable 
••at  with  compressed  air  propulsion  could  be  decreased  by  using  gunpowder  for 
propulsion.  Calculations  were  made  to  determine  the  powder  loading,  force, 
speed  and  acceleration.  Results*  of  these  computations  ate  shown  in  a  pressure 
diagram  and  schematic  drawings.  Tests  were  made  with  the  Heinkel  air-pressure- 
propulsed  catapult  seat  weighing  19  kg.  It  was  possible,  using  gun  powder  for 
propulsion,  to  reduce  this  weight  to  5  kg. 
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Heinrich,  H.G.;  &  Berndt,  Rudi  1948  PARACHUTE,  GUIDE  SURFACE  40”  DIA.,  EJECTIOB 
SEAT  STABILIZATION,  TESTS  OP"  (Eng.  Dlv.,,USAF,  Wrlght-Patterson  APB,  Ohio) 

Mo.  143,  tCREXE-672-22K,  3  Sept.  1948  ASTIA  ATI  179  497 

ABSTRACT:  The  tests  reported  in  this  publication  were  conducted  for  the  following 
purposes:  (1.)  To  determine  the  maximum  force  applied  to  the  ejection  seat  during 
opening  of  the  40”  Guide  Surface  Stabilization  Parachute  at  various  airspeeds. 

(2)  To  check  the  stability  of  the  ejection  seat  with  40”  Guide  Surface  Parachute. 

(3)  To  determine  velocity,  trajectory  inclination  angle  and  vertical  fall  of  the 
parachute  stabilized  ejection  seat  for  the  first  fifteen  seconds  of  free  flight 
at  various  altitudes. 

When  the  tests  were  completed,  it  was  found  that  the  trajectory  calculations 
show  that  with  an  ejection  speed  of  650  MPH  at  sea  level,  the  seat  will  have 
decelerated  to  340  MPH  at  the  time  of  opening  of  the  stabilization  parachute. 

It  was  also  found  that  the  maximum  force  of  the  40”  Guide  Surface  Stabilization 
Parachute  for  the  ejection  seat  does  not  exceed  the  limits  calculated  in 
Memorandum  Report  No.  MCREXE-672-22H  at  sea  level  and  at  speeds  up  to  350  MPH. 
These  limits  seem  to  be  withdti  the  tolerance  of  the  human  body  as  established 
by  Aero  Medical  Laboratory.  The  stability  of  the  ejection  seat  with  the  subject 
parachute  is  adequate. 
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Heinrich,  Helmut  G.  and  Shuvry  Ibrahim  1959  A  TRANSDUCER  FOR  THE  MEASUREMENT 
OP  SMALL  PRESSURE  DIFFERENTIALS  ON  PARACHUTE  CANOPIES 
(Wright  Air  Development  Center,  Wrlght-Patterson  Air  Force  Base,  Ohio) 

WADC  TR  59-115,  Contract  No.  AF  33(616) -637? ,  Project  6065-60252, 

November  1959,  ASTIA  AD  232  039 

ABSTRACT;  A  Pressure  Transducer  for  the  measurement  of  pressure  distribution 
^n'^arachTite^canopieS^n  subsonic  f  low” has  been  deve  loped  an<i  tes  ted  in  wind 
tunnel  experiments.  The  transducer  which  has  a  pressure  range  of  0.5  psl 
differential  is  to  be  fastened  to  the  canopy  structure.  It  employs  SR-4 
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Strsin  gages  manufactured  by  Baldwin*Lima-Hamilton  Corporation,  which  are 
bonded  to  light  steel  beams.  TVie  beams  are  deflected  sy  the  differential 
pressure  by  means  of  a  diaphragm.  The  strain  gages  are  electrically  connected 
In  a  A-arm  bridge  arrangement  providing  means  of  compensation  for  temperature 
and  Inertia  effects.  A  suitable  method  to  lead  the  local  pressure  to  the 
transducer  is  proposed. 

The  transducers  originally  developed  to  be  used  in  connection  with  parachutei 
may  advantageously  be  applied  for  other  purposes  %d>ere  high  sensitivity,  high 
natural  frequency,  low  temperature  drift  and  low  dynamic  response  are  required. 
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Heinrich,  Helmut  G.  and  L.  Albert  Scipio  1959  PERFORMANCE  CHARACTERISTICS  OF 
EXTENDED  SKIRT  PARACHUTES 

(Wright  Air  Development  Center,  Wright-Patterson  Air  Force  Base,  Ohio) 

Contract  No.  AF  33(616)-6372,  Project  6065-60252,  WADC  TR  59-562, 

October  1959  ASTIA  AD  232  149 

ABSTRACT;  Extended  skirt  parachutes  represent  a  particularly  shaped,  very 
efficient  and  widely  used  type  of  parachute.  In  the  aerodynamic  sense,  extended 
skirt  parachutes  are  statically  unstable  over  a  certain  range  of  angle  of 
attack  and,  therefore,  they  descend  either  in  a  gliding  or  oscillating  or 
combined  motion. 

A  consequence  of  this  range  of  uncertainty  is  a  considerable  variation  of 
the  average  rate  of  vertical  descent  and  a  corresponding  spread  of  effective 
drag  per  unit  of  surface  area,  and  unit  of  parachute  weight  or  volume. 

The  prime  objective  of  this  project  la  to  collect  and  analyze  all  available 
performance  data  and  to  reduce  them  to  average  values  by  the  methods  of  statis¬ 
tical  analysis.  The  establish' lent  of  characteristic  values  for  the  various 
types  of  extended  skirt  parachutes  and  the  establishment  of  trends  in  the 
relationship  between  effective  drag  and  size  as  well  as  canopy  loading  and  the 
registration  of  reported  opening  forces  and  opening  times,  also  under  consideration 
of  the  types,  were  secondary  objectives 
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Heinrich,  H.G.  1961  SOME  RESEARCH  EFFORTS  BELATED  TO  PROBLEMS  OF  AERODYNAMIC 
DECELERATION 

(Wright  Air  Development  Division,  Wrlght-Patterson  AFB,  Ohio)  WADD  TN  60-276; 

■  November  1961;  ASTIA  AD  272  404 

ABSTRACT:  The  status  of  research  efforts  designed  to  explain  physical  phenomena 
associated  with  the  operation  of,  aerodynamic  decelerators ,  in  particular  textile 
type  parachutes,  is  presented.  A  theoretical  approach  to  calculate  the  velocity 
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and  pressure  distrlbucion  in  the  turbulent  wake  of  basic  bodies  or  revolution 
is  outlined  and  compared  to  actual  test  results.  The  concept  of  the  effective 
porosity  of  textile  materials  is  developed,  and  its  influence  upon  the  aero* 
dynamic  and  opening  characteristics  of  conventional  textile  parachute  canopies 
is  discussed.  The  results  of  research  efforts  to  reduce  parachute  inflation 
time  with, a  minor  increase  of  opening  force  are  preseQfied.  (Author) 
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Hendler,  E.  and  Poppen,  J.  R.  19A8  PROTECTIVE  HELMET  FOR. PILOTS  OF  HIGH¬ 
SPEED  AIRCRAFT.  J.  Aviation  Med.  19(6):420-425,  455. 

SUMMARY:  A  protective  helmet  has  been  described  which,  was  designed  to 
afford  protection  to  aviators  from  the  buffeting  action  encountered  in  high¬ 
speed  aircraft.  This  helmet  has  been  designated  the  H-1  Protective.  The 
smaller  size,  lighter  weight,  greater  stability  and  protective  features 
incorporated  in  this  helmet  have  been  discussed.  Problems  of  increased  ven¬ 
tilation  and  sizing  have  been  presented.  Comnents  of  Jet  pilots  who  have 
'Worn  this  protective  helmet  during  flight  have  been  shown  to  be  generally 
favorable. 
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Hendler,  E.  and  R.  G.  Evans  1954  EVALUATION  OF  COLLAPSIBLE,  TYPE  DITCHING 
SEAT 

(Aeronautical  Medical  Equipment  Lab.,  Naval  Air  Experimental  Station,' 
Philadelphia,  Pa.) 

Rept.  TED  no.  NAM  AE-6316  15  Nov.  1954  ASTIA  AD  50  046 

ABSTRACT:  "Three  types  of  aft-facing  collapsible  ditching  seats,  differing 

mainly  in  materials  used  in  their  construction,  were  statically  and  dynami¬ 
cally  tested  to  determine  their  ditching  and  crash  protective  properties. 
Dynamic  tests  were  made  using  the  HG-1  catapult  and  an  anthropomorphic 
dummy.  Average  accelerations  applied  to  the  catapult  car,  upon  which  the 
test  load  was  mounted,  ranged  from  about  10  to  38G,  lasted  from  about  0.22 
to  0.12  seconds  and  were  approximately  square  wave  in  shape.  Over  shoOt 
of  acceleration  measured  in  the  dummy  reached  values  more  than  twice  that 
applied  to  the  catapult  car.  Tensions  measured  in  each  lower  seat  suspension 
■trap  were  as  high  as  1.5  times  the  total  load  computed  as  the  product  of 
mass  and  applied  acceleration,  while  in  each  upper  seat  suspension  strap, 
tensions  as  high  as  the  total  load,  computed  as  above,  were  measured.  With 
certain  modifications  to  the  basic  structure,  it  is  concluded  that  a  nylon 
mesh  and  strap  collapsible  ditching  seat  would  provide  adequate  protection 
for  personnel  against  fcrces  engendered  during  aircraft  ditching  and  crashes. 
It  is  therefore  recommended  that  this  type  of  modified  seat  be  accepted  for 
use  in  multl-iHace“toiig“range~l:ype^ircrart7"  (AMEL“ abstract) 
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ItendUr,  E.,  ml.  1954  TEST  AND  EVALUATION  OF  MOWt  r  DITCHING  SEAT 

(N«v«l  Air  Material  Ctr.,  Philadelphia,  Pa.)  Rf  pL.  iLD  No.  NAM  EA  AB>6302 
27  May  1954 
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Handler,  E.  1955  EVALUATION  OF  AIR  ASSOCIATES.  INCORPORATED  SINGLE  STRAP 
SHOULDER  HARNESS  AND  LAP  BELT.  (Naval  Air  Material  Ctr.,  Philadelphia, 
Pa.)  Rept.  NAM  BA  6314,  17  March  1955 
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Handler,  E.,  and  E.  M.  Wurzel,  1956.  THE  DESIGN  AND  EVALUATION  OF  AVIATION 
PROTECTIVE  HELMETS.  J.  AViatton  Med.  27(l):64-70. 

ABSTRACT:  Most  present-day  crash  helmets  are  based  not  upon  scientific 
theory  but  upon  established  lines  vdiich  have  l-^aulted  from  misinterpretation 
of  the  mechanism  of  head  injury.  When  the  physics^ of  head  injury  are  studied, 
it  is  immediately  clear  that  a  theoretically  sound  helmet  is  neither  difficult 
to  design  nor  necessarily  expensive  to  manufacture.  Although  the  shape  and 
details  of  a  properly  designed  crash  helmet  may  vary  with  the  purpose  for 
which  it  is  intended,  its  basic  properties  will  always  be  the  saiae- resistance 
to  penetration,  resistance  to  deformation,  reduction  of  accelerations,  and 
absorption  of  kinetic  energy. 


Hendler,  E.  1961  CCWPENDIUM  OF  ABSTRACTS  OF  PAPERS  PRESENTED  AT  THE  SYMPOSIUM 
ON  BIOMECHANICS  OF  BODY  RESTRAINT  AND  HEAD  PROTECTION,  June  14-15,  1961. 
(Office  of  Naval  Research,  Bureau  of  Naval  Weapons,  and  Aircrew  Equipment 
Lab.,  Naval  Air  Material  Ctr.,  Philadelphia,  Pa.) 


ABSTRACT:  The  objectives  of  the  Symposium  were  to  (1)  review  and  bring  up-to- 
date  the  theoretical  biological  knowledge  on  acceleration  injuries,  (2)  review 
and  bring  up-to-date  engineering  progress  1.  the  design  of  protective  devices, 
and  (3)  foster  the  interchange  of  ideas  between  the  two  disciplines  with  the  hope 
of  eventually  developing  better  protection  against  linear  acceleration. 

This  Compendium  contains  a  copy  of  the  program,  those  abstracts  of  paper's  which 
were  submitted  for  inclusion  herein,  and  a  complete  list  of  attendees. 
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Hendler,  Edwin  1961  PROBUmS  RELATED  TO  HEAD  PROTECTION. 

(Paper,  Syraposlun  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 

Naval  Air  Material  Center,  Philadelphia,  Penn.  June  14-15,  1961) 

ABSTRACT:  In  spite  of  some  excellent  trork  elucidating  the  mechanism  of 
head  injury,  a  great  deal  more  must  be  known  before  adequate  criteria  are 
available  for  those  who  design  and  evaluate  protective  helmets.  A  beginning 
is  being'  made  in  establishing  educational  curricula  which  are  designed  to 
produce  scientists  trained  in  biomedical  engineering.  A  review  is  given  of 
the  various  devices  utilized  by  the  Air  Crew  Equipment  Laboratory  over  the 
past  15  years  for  the  evaluation  of  protective  helmets.  The  importance  of 
incorporating  velocity  changes  equivalent  to  those  occurring  in  survivable 
aircraft  crashes  in  helmet  test  procedures  is  pointed  out.  A  rebound  test 
tower  is  described  which  allows  velocity  changes  up  to  80  feet  per  second 
to  be  produced.  Other  features  of  this  tower  also  make  it  more  suitable 
for  evaluating  protective  helmets  than  more  conventional  devices. 


595 


Henley,  P.  S.  1947  SEAT  FAILURE  IN  AIRCRAFT. 

(Letter,  from  Field  Office  of  The  Air  Inspector,  Hq  AAF,  Langley 
Field,  Ve.,  to  The  Air  Inspector,  The  Air  Surgeon,  AC/AS-l(in  turn) 
11  July  1947) 
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Henry,  J.P.,  W.G.  Clark  et  al  1944  DETERMINATION  OF  THE  EFFECT  OF  TIME  OF 
INFLATION  ON  THE  "G"  PROTECTION  GAINED  FROM  THE  CLARK  G-4  SUIT 
(National  Research  Council,  Comnii,ttee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  Rept.  No.  398;  1  Dec.  1944 


ABSTRACT:  A  quantitative  measure  in  terms  of  "g”  units  has  been  made  in  the 
course  of  over  700  centrifuge  runs  of  the  protection  afforded  by  a  Clark  G-4 
coverall  when  rapidly  inflated  (in  less  than  0.1  sec)  by  5  psi  at  various  times 
relative  to  the  onset  of  an  acceleration  cycle  of  constant  pattern.  The. pressure 
could  be  applied  any  time  less  than  two  minutes  before  the  attainment  of  maximum 
"g"  without  involving  the  loss  of  more  than  20  percent  of  maximum  protection. 

With  the  acceleration  pattern  used,  the  optimum  time  of  rapid  inflation  lay 
between  the  start  of  acceleration  and  the  attainment  of  3  "g”. 
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Htnry,  J.P.  1945  A  METHOD  FOR  THE  ASSESSMENT  OP  SEAT  COMFORT  WITH  A 

DESCRIPTION  OF  SOME  RESIH-TS  OBTAINED  WITH  THE  PILOT’ S  SEAT  OF  THE  DOUGLAS 
BT2D  BOMBER.  (Com.  Aviat.  M.  U.S.  Rea.  Counc.,  Waah.) 
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Henry,  J.  P. ,  W.  G.  Clark,  P.  0.  Greeley,  and  D.  R.  Drury  1946  NOTES  ON 

OBTAINING  COMFORT  IN  THE  PRONE  POSITION  WHEN  FORWARD  VISION  IS  MAINTAINED 
FOR  LONG  PERIODS.  (National  Research  Council  acting  for  Comnittee  on  Medical 
Research)  CAM  Rept.  No.  498,  23  Jan.  1946. 


599 

Henry,  J.P.,  P.J.  Maher  et  al.  1948  PROTECTION  AGAINST  THE  EFFECTS  OP  NEGATIVE 
ACCELERATION  BY  USE  OF  A  PRESSURIZED  HELMET 
(Wrlght-Patterson  AFB,  Ohio)  MCREXD-689-3 
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Henry,  J.  P.  1954  FLIGHT  ABOVE  50,000  FEET  -  A  PROBLEM  IN  CONTROL  OP 
THE  ENVIRONMENT.  Astronautics  1:12 
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Henry,  J.  P.  1952  PROBLEMS  01  ESCAPE  DURING  FLIGHTS  ABOVE  50,000  FEET. 

In  White,  S.,  &  0.  0.  Benson,  eds . ,  Physics  and  Medicine  of  the  Upper 
Atmosphere .  (Albuquerque,  N.  Mex.;  University  of  N.  Mex.  Press,  1952) 
p.  516. 

ABSTRACT:  Physiological  problsms  arising  from  cabin  pressure  failure  at 
high  altitudes  are  discussed.  On  the  basis  of  present  findings,  no  deleterious 
effect  from  cosmic  radiation  msy  be  expected  evenat  prolonged  flying  (25 
hours  a  week)  up  to  altitudes  cf  60,000  feet.  Belov.’  this  altitude,  normal 
oxygenation  can  be  sustained  with  the  aid  of  a  special  helmet  and  an  elastic 
vest  protecting  the  trunk.  Elestic  resitance  of  the  vest  may  be  overcome 
by  the  use  of  an  intermittent  breathing  valve.  However,  even  with  this 
device,  pressure  breathing  can  only  be  maintained  for  a  few  minutes  before 
unconsciousness  sets  in  because  of  the  pooling  of  blood  in  the  extended  limb 
veins.  The  adoption  for  a  full  pressure  suit  would  overcome  most  of  the  diff¬ 
iculties  encountered  in  the  helmet  and  vast  protection  method.  Unfortunately, 
however,  such  auits,  at  the  present  stage  of  development,  are  extremely 
cumbersome  to  wear,  and  the  prcblem  of  internal  ventilation  has  not  yet 
been  entirely  solved. 


Herbert,  D.  C.  1960  INJURY  REDUCTION  BY  THE  USE  OF  SAFETY  BELTS  IN  MOTOR 
CARS.  (Snowy  Mountains  Hydro-Electric  Authority,  Scientific  Service  Div. 
New  South  VJales,  Australia)  Aug.  1960,  Rept.  Mo.  S.M.  1252 
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Hermann,  F.  von  1952  PRONE  FLYING  Sailplane  and  Glider  (London),  20(6): 

5-6  1952. 

ABSTRACT:  Reports  of  various  German  pilots  regarding  their  personal 
experience  while  piloting  a  plane  in  the  prone  position,  reveal  that  in  no 
case  major  discomfort  was  encountered.  A  position  between  kneeling  and  lying 
prone,  with  the  upper  part  of  the  body  inclined  at  30  degrees  to  the  horizon¬ 
tal  proved  to  be  the  best  posture.  No  fatigue  was  experienced  evei>  after 
flTgl^s  lasting  6  to  10  hours.  The  range  of  vision  was  found  to  be  consider¬ 
ably  wider  than  in  the  sitting  position.  Only  one  pilot  stated  that  the 
location  of  the  head  far  in  front  of  the  center  of  gravity  of  the  aircraft, 
involved  angular  accelerations  which  were  felt  unpleasantly  in  acrobatic 
flying. 
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Herrick,  R.M.  1959  ANIMAL  BEHAVIOR  EQUIPMENT  FOR  BIOSATELLITE 

'U.S,  Naval  Air  Development  Center,  Johnsville,  PaJ  NADC-MA-LR76  Feb.  17,  1939 

ABSTRACT:  This  report  describes  equipment  that  was  developed  under  the  AMAL 
biosatellite  project.  The  equipment,  which  was  designed  for  use  with  rats, 
consists  of  the  following:  a  prototype  rat  performance  capsule,  a  restraining 
vest,  electrodes  for  skin  implanation,  an  instrument  «hat  will  both  deliver  an 
electrical  shoqk  to  a  rat  and  transmit  the  rat's  electrocardiogram  to  suitable 
recording  devices.  '  „  _  . 
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Herrington,  L.  P.,  H.  Lamport;  &  E.  C.  Hoff  1942  ANALYTIC  STUDIES  OF  PRESSURE 
,  TRANSMISSION  FACTORS  IN  AOTI-"G"  SUITS.  (Yile)  CAM  No.  129;  10  Dec.  1942 

ABSTRACT:  (a)  Directly  underneath  pressurizing  air  bladders,  the  pressure  is  the 
same  as  in  the  bladder,  irrespective  of  the  surface  curvature  and  friction. 

(b)  At  points  removed  from  the  air  bladder,  skin  pressure  is  proportional  to  the 
curvature  of  the  surface. 

(c)  When  the  air  bladder  is  pressurized  through  a  range  of  pressures  to  a  peak 
(acceleratiot^-^d  returned  to  the  starting  point,  ascending  and  descending 
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pressure  curves  at  skin  not  beneath  bladder  are  different. 

(d)  This  difference  is  greater  as  distance  from  bladder  increases. 

(e) .  The  difference  is  greater  in  proportion  to  the  curvature  of  the  skin. 

(f)  The  greater  the  friction  between  cloth  and  skin,  the  greater  these  discre* 
pancies  should  become. 

This  is  "Capstan"  type  of  pressure.  Analysis  of  these  factors  should  permit 
design  of  suits  which  would  depend  less  on  bladder  and  more  on  cloth  pressure. 
Lisiiting  factors  would  be  inequalities  of  pressure  permissable  to  give  proper 
physiological  effect. 
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Herron,  R.D.  and  T.W.  Binion,  Jr.  1961  TEST  OP  THE  KAMAN  KRC-6M 

ROTOCHUTE  AT  TRANSONIC  SPEEDS.  (Arnold  Engineering  Development  Center, 
Arnold  Air  Force  Station,  Tenn.)  AEDC  TN  61-60,  ASTIA  AD-256  779,  May  1961 


ABSTRACT:  Force  and  moment  data,  govenrning  loads,  and  deployment  characteristics 
were  obtained  on  the  Kaman  KRC-6M  Rotochute.  Limited  data  were  obtained  to 
determine  the  effect  of  rotor  geometry.  Data  were  taken  at  Mach  numbers  of  O.S  to 
1.5  and  altitudes  of  39,000  ft  for  rotor  tip  velocities  to  530  feet  per  second. 

The  Rotochute  was  satisfactorily  deployed  within  three  seconds  under  simulated 
flight  conditions.  Governing  action  was  positive  both  during  deployment  and  at 
steady-state  test  conditions.  (Author) 
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Hersey,  I.  1959  SOVIET  BIOLOGICAL  EXPERIMENTS  Astonautics.  4(2): 31, 

80-81  Feb.,  1959, 

See  also  J .  Aviat ion  Med . .  29:781-84,  1958. 

ABSTRACT:  A  discussion  is  presented  of  Russlar  biological  experimentation 
in  space  flight  since  1949,  reported  at  the  Third  European  Congress  of 
Aviation  Medicine,  Louvain,  Belguim,  in  September  1958.  In  the  initial  phase, 
animals  encapsulated  in  hermetically  sealed  cabins  were  rocket-flown  to 
heights  of  100-210  km.  and  then  ejected  for  return  to  earth  by  parachute. 

In  the  second  phase,  the  capsule  was  eliminated,  and  the  animal  (in  a  special 
high-altitude  suit)  was  separated  by  catapult  from  the  descending  rocket 
(at  heights  of  71-35  km.  and  of  39-46  km.)  and  parachuted  to  earth. 

The  third  phase  of  the  experiments  culminated  in  animal-rocket  launchings  to 
a  height  of  473  km.  No  major  physiologic  changes  that  could  be  regarded 
as  resulting  from  acceleration,  catapult  launching,  or  parachute  descent 
from  any  of  the  altitudes  studied  were  observed  in  the  animals.  A  biological 
experiment  which  met  all  the  conditions  of  space  flight  was  realized  with  the 
launching  of  Sputnik  II  carrying  the  dog,  Laika.  During  the  crucial  period 
between  launching  and  the  time  the  satellite  was  placed  in  orbit,  the  animal 
was  in  such  a  position  as  to  sustain  transverse  acceleration.  Data  about  the 
condition  and  behavior  of  the  animal  were  successfully  transmitted  and 
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received.  Included  was  information  on  the  effects  of  acceleration  upon  the 
frequency  of  heart  contractions;  the  effects  of  zero*G  conditions  and 
weightlessness;  the  position  of  the  dog's  body  in  space;  changes  in  the 
functional  state  of  the  nervous  system;  and  changes  in  blood  circulation 
and  breathing.  No  physiologic  manifestations  of  the  effects  of  cosmic 
radiation  on  the  animal  were  discovered. 
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Hertsberg.  H.  T.  B.,  &  J.  W.  Colgan  1948  A  PRONE  POSITION  BED  FOR  PILOTS. 
(USAF  AMC  Engineering  Div.,  Wright -Patterson  AFB,  Ohio)  Memo  Rept.  No. 
1CREXD-695-71D.  25  June  1948.  ASTIA  ATI  34088. 

ABSTRACT:  A  prone  position  bed  has  been  described  which  in  the  opinion  of 
the  pilots  testing  it  provides  greater  comfort  for  longer  periods  of  time 
than  present  conventional  airplane  seats.  (DACO) 


Hertzberg,  H.T.E.  1949  COMFORT  TESTS  OF  THE  PULSATING  SEAT  CUSHION  AND  LUMBAR 
PAD  -  AND  APPENDIXES  I-IIl  (Engineering  Division,  Air  Materiel  Command,  AMC, 
Wright-Patterson  AFB,  Dayton,  Ohio)  April  1949,  ATI  70599 


ABSTRACT:  Twenty-one  per&ons  were  employed  in  comfort  tests  made  on  the  pulsatiAg 

seat  cushion  and  lumbar  pad.  The  assembly  was  adjusted  for  individual  comfort. 
Group  1  sat  on  the  cushion  assembly  until  fatigue  was  experienced,  at  which  time 
cushion  was  made  to  pulsate.  Pulsations  were  maintained  throughout  the  test  for 
Group  II.  The  subject  was  asked  periodically  during  the  test  the  degree  of  dis¬ 
comfort  which  he  experienced,  and,  at  the  conclusion  of  the  test,  his  evaluation 
of  the  cushion.  All  subjects  suffered  some  discomfort  during  the  test.  The 
cushion  was  considered  by  14  persons  to  be  an  iraprovenent  over  existing  accomoda 
tions.  Four  thought  it  was  fairly  good,  but  not  sufficiently  helpful  to  install 
in  an  airplane.  The  remaining  three  beilieved  it  had  no  value.  It  is  concluded 
that  the  cushion  assembly  does  help  to  relieve  discomfort,  but  does  not  eliminate 
it. 
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Hertzberg,  H.T.E.  &  Gilbert  S.  Daniels  1949  HAMMOCK  FOR  THE  B-36  AIRPLANE 
(Aero  Medical  Laboratory,  Headquarters  Air  Materiel  Command,  Wright-Patterson 
Air  Force  Base,  Ohio)  Serial  No.  MCREXD-720-143  October  27,  1949 

ABSTRACT:  This  is  a  report  on  a  sleeping  hanmock  for  intermittent  use  of  the 
stand-by  crew  in  the  forward  compartment  of  the  B-36  airplane.  Experiments 
using  the  hammock  were  conducted  and  it  was  found  that  it  is  possible  to  construct 
and  install  two  hammocks  for  the  B-36  airplane  which  will  provide  comfort  while 
retaining  rapid  demountability  and  small  bulk  when  stowed 
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Hertzberg,  H.T.E.,  Daniels,  G.S.,  and  Churchill,  E.  1954  ANTHROPOMETRY 

OF  FLYING  PERSONNEL.  (Wright-Patterson  AFB,  Ohio)  WADC-  TO  Rept.  52-321, 
September  1954 


ABSTRACT:  Bod/  size  data  for  132  measurements  of  oyer  4,000  AF  flying 
personnel  are  presented.  Organization  of  the  survey  is  briefly  discussed  and 
the  techniques  of  measurement  are  illustrated  by  photographs  for  the  benefit  of 
other  anthropologists.  Both  diametral  and  surface  measurements  .are  included. 
Dimensions  are  given  in  |t>oth  centimeters  and  inches.  A  Glossary  and  Bibliograplrj. 
are  included. 
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Hertzberg,  H.  T.  E. ,  Emanuel,  I.  and  M.  Alexander  1956  THE  ANTHROPOMETRY 

OF  WORKING  POSITIONS.  I.  A  PRELIMINARY  STUDY.  (Wright  Air  Development 
Division.  Wright -Patterson  APB,  Ohio)  Rept.  No.  WADC  TR  54-520,  ASTIA 
AD  39  439,  August  1956. 

ABSTRACT:  Measurements  taken  on  forty  adult  males  to  ascertain  new  body- 
size  data  for  various  representative  working  positions.  The  positions 
include  standing,  kneeling,  crawling,  and  prone  positions. 


Hertzberg,  H.T.E.,  C.W.  Oupertuis  and  I.  Emanuel  1958  STEREOPHOTOGRAMMETRY 
AS  AN  ANTHROPOMETRIC  TOOL.  (Wright  Air  Development  Center,  Wright- 
Patterson  AFB,  Ohio)  WADC  Technical  Report  68-67,  ASTIA  AD-150964, 
February  1958 


ABSTRACT:  This  paper  briefly  reviews  previous  biological  applications  of 
sterophotogrammetry,  and  outlines  with  illustrations  the  present  procedures 
used  to  draw  human  body  contours  at  1/2  inch  intervals.  It  compares  the 
dimensions  derived  from  plotted  profiles  with  those  taken  by  hand  on  the 
subjects  themselves.  It  discusses  the  utility  of  stero  data  for  special 
anthropometric  purposes,  and  mentions  further  applications  for  other  biological 
sciences 
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Hertzberg,  H.T.  1959  THE  ANTHROPOMETRIC  SURVEY;  ITS  MILITARY  AND  COIMERCIAL 
POTENTIALS.  (Committee  on  Anthropometry,  AGARO,  NATO.)  November  1959 


ABSTRACT:  The  design  range  of  a  population  cannot  be  adequately  known  without 
sound  anthropometric  data  on  that  population.  Design  from  anything  less 
becomes  guesswork.  This  is  the  major  reason  for  taking  a  large  number  of  body 
dimensions  in  an  anthropometric  survey;  the  resulting  knowledge  of  overall  ' 
body  proportions,  both  standing  and  sitting,  nmkes  it  possible  to  design 
general  items  for  either  type  of  endproduct,  thus  greatly  increasing  the  value 
of  the  survey. 
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Hertzberg.  H.  T.  E.  1960  DYNAMIC  ANTHROPOMETRY  OF  WORKING  POSITIONS. 

(Behavioral  Sciences  Lab.,  Aerospace  Medical  Dlv.,  Wright -Patterson  AFB, 

Ohio)  ProJ.  7222;  ASD  TR  61-90;  ASTIA  AD-263  715 
See  also  Reprint  Human  Factors  Pp.  147-155,  Aug.  1960 

ABSTRACT:  This  paper  provides  a  review  of  the  principles  and  procedures  of 
workspace  design  for  engineers.  It  emphasizes  that  human  body  size,  anthropometry, 
and  BBiscle  force  capability,  biomechanics,  are  both  essential  for  the  efficient 
sizing  of  equipment.  The  proper  method  of  %>orkspace  design,  the  'design  limits 
concept',  is  described  and  the  fallacy  of  the  'average  man*  concept  is  demonstrated 
General  methods  of  gathering  body  size,  strength  data  are  outlined,  and  major 
inforsMtion  sources  noted.  The  author's  ideas  on  human  muscle  strength  in  the 
wei^tless  state  are  included.  (AUTHOR) 
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Hertzberg,  H.  T.  E.  1961  NYLON  NET  SEAT  FOR  A  MODIFIED  RB-57  AIRCRAFT. 
(USAF  Behavioral  Sciences  Lab.,  Wright-Patterson  AFB,  Ohio) 

ProJ.  7222,  Task  71749,  ASD  TR  61  206,  Dec.  1961. 


ABSTRACT:  "A  light-weight,  adjustable,  easily  demountable  net  seat  for 
persons  who  must  operate  in  cramped  quarters  is  described.  Tests  lasting 
for  sure  than  a  year  in  a  swdified  RB-57  have  shown  the  seat  to  be  fully 
satisfactory.  Design  drawings  and  photographs  of  the  issthod  of  installatiou 
are  included."  (Tufts) 
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Hess,  J.  L.  1956  THE  APPROXIMATION  OF  THE  RESPONSE  OF  THE  HUMAN  TORSO  TO 
LARGE  RAPIDLY  APPLIED  UPWARD  ACCELERATIONS  BY  THAT  OF  AN  ELASTIC  ROD  ANO 
COMPARISON  WITH  EJECTION  SEAT  DATA.  (Douglas  Aircraft  Co.,  Inc.,  El  Segundo. 
Calif.)  Rept.  No.  ES  26472;  ASTIA  AD-125  558;  26  Nov.  1956 

ABSTRACT:  It  has  been  noticed  that  when  the  human  body  is  subjected  to  very 
rapidly  applied  accelerations,  the  accelerations  at  points  of  the  body  can  be 
considerably  larger  than  the  maximum  value  of  the  applied  acceleration.  This 
paper  considers  the  case  when  the  acceleration  is  applied  along  the  line  of 
the  spine  from  seat  to  head  as  in  ejection  from  aircraft  and  attempts  to 
approximate  the  motioh  of  the  human  torso  under  these  conditions  by  that  of 
an  idealized,  one -dimensional ,  visco-elastic  structure.  The  simple  case  of  a 
homogeneous  elastic  rod  is  discussed  in  detail  and  its  predictions  compared 
with  ejection  seat  data.  The  extensions  to  more  complicated  visco-elastic 
structures  are  discussed.  It  is  concluded  that  the  elastic  rod  is  a  fairly 
good  first  approximation,  but  that  it  is  not  sufficiently  exact  to  be  used  in 
making  quantitative  predictions.  It  is  also  concluded  that  more  complicate 
structures  will  require  more  and  better  data  for  their  evaluation.  (AUTHOR) 
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Heaaberg,  R.  R.,  Jr.  1961  ESCAPE  FROM  HIGH  PERFORMANCE  AIRCRAFT.  (In 

Gauer,  0.  H.  and  G.  D.  Zuidema,  eds.,  Gravitational  Stress  in  Aerospace 
^dlcine)  (Boston:  Little,  Brown,  and  Co.,  1961).  Pp.  160-164. 


**'''*So!Ifc°KSCAra'  or  human  HEqumEMEUIS  IN  HYPEN- 

SONIC  ESCAPE.  (Dlr«ctor.t.  of  Life  Science.  M,..  Ait  E..e.rch  md 
Development  Command,  Andrews  AFB,  Washington,  D.C.) 
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He  tzar,  W.  1939  DIE  TRAUMATISCHEN  SCHXDIGUNGEN  DER  BANDSCHEIBENNAHEN 

WKBELK^ERABSCHNITTE  (The  Traumatic  Injuries  of  the  Intervertebral 
Discs  of  the  Vertebra  Body  Section) 

Deutsche  Zeitschrift  fur  Chirurp;<P  (Berlin)  352-396 
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Heymans,  R.J.  &  R.M.  SUnley  1956  CREW  SURVIVAL  IN  THE  JET  AGE, 
S.A.E.  Preprint,  no.  750  9-12-Aprll  1956 


ABSTRACT;  Mere  escape  from  a  disabled  aircraft  does  not  necessarily . quarantee 
survival..  Of  the  many  factors  influencing  crew  survival  in  military  aircraft, 
this  discussion  will  limit  itself  to  the  problem  of  survival  during  the  follow¬ 
ing  abandonment  of  distressed  jet  aircraft.  The  assumption  is  made,  in  keeping 
with  this  natlonAs  tradition,  that  the  life  of  the  crew  is  worth  saving, 
irrespective  of  cost. 

The  problem  of  survival  following  abandonment  of  the  aircraft  is  two-fold. 

First,  there  is  the  problem  of  physical  escape;  secondly,  there  is  the  problem 
of  prolonging  life  until  complete  rescue  can  be  effected.  The  problems  of  modem 
war  are  global  in  nature,  and  in  many  instances  our  problem  of  survival  following 
successful  escape  is  as  great  or  greater  than  the  escape  Itself.  To  look  at  the 
problem  of  crew  escape  without  concerning  ourselves  with  the  chances  of  ultimate 
survival  would  manifestly  be  a  narrow  viewpoint. 

In  each  of  the  following  fields  the  designer  of  the  escape  device  can  materially 
influence  the  crewman's  chances  of  survival  and  restoration  to  useful  duty. 

A.  Incapacitation 

B.  Separation  from  aircraft 

C.  Air  Blast  effects:  1)  physical  injury,  2)  loss  of  equipment 

D.  Linear  and  angular  accelerations 

E.  Avoidance  of  the  Aircraft.  (Tail.  Landing  Gear,  etc.) 

F.  Oxygen  and  pressure  supply 

G.  Avoidance  of  enemy  action 

H.  Parachute  opening 

I.  Impact  with  earth's  surface 
j.  Drowning 

K.  Exposure.  Hunger.  Thirst 

L.  Cotomunicatlons 
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Hicks,  W.  E.  1951  SAFER  SEATING 

Aeronautics  24(4);36-37,  May  1951 
also,  J.  Aviation  Med.  23(1);94. 

ABSTRACT;  In  a  typical  severe  plane  crash,  complete  crumpling  of  the  fuse¬ 
lage  extends  roughly  halfway  back  along  the  inhabited  portion.  The  only 
occupants  %#ho  can  escape  without  more  than,  minor  injuries  are  those  in  the 
Intact  part  of  the  fuselage.  If  they  are  stowed  immovably,  the  only 
question  is  if  they  can  endure  the  shock  of  deceleration.  Properly,  supported, 
they  can  stand  brief  deceleration  up  to  40  g,  the  force  achieved  by  a 
moderate -sized  airliner  moving  205  mph  at  time  of  impact.  The  fore  part 
of  the  fuselage  cushions  the.  shock  to  the  rear  part,  so  that  occupants  (if 
adequately  supported)  have  a  good  chance  of  survival. 
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In  a  crash  a  person  held  by  a  lap  strap  simply  folds  up  like  a  Jack-knife" 
if  nothing  is  in  the  way.  From  a  sample  of  men  and  women  passengers  it  was 
computed  that  for  complete  haed  clearance  of  the  seat  in  front  of  the 
passenger,  40"  separation  between  seats  is  necessary.  The  path  of  the 
head  in  swinging  forward  and  down  is  not  a  circular  arc  about  the  hip  Joints 

but  a  spiral  curling  inwards,  due  to  flexure  of  the  spine.  At  the  same  time, 
as  the  trunk  swings  forward  there  is  a  powerful  force  tending  to  straighten  it. 
It  would  be  wise  to  allow  another  inch  for  this  and  for  any  forward  sliding 
of  the  body  in  spite  of  the  lap  strap.  No  allowance  has  been  made  for  the 
upward  swing  of  the  legs  (about  12"  allowance  needed).  At  least,  there 
should  be  no  sharp  bottom  edge  of  the  seat -back. 

With  a  backward -facing  seat,  the  lap  strap  is  not  essential  but  would  help 
prevent  side-slipping  in  a  "cartwheel"  crash.  The  headrest  should  be  adequate-' 
ly  padded.  In  a  40  g  crash,  the  headrest  must  yield  at  least  as  great  a 
distance  as  the  initial  separation  between  it  and  the  head  (60  cm.  if  the 
passenger  is  leaning  well  forward).  A  carefully  designed  seat  could  be 
made  to  give  this  much  but  would  weigh  much  more  than  any  present-day  seat. 

To  realize  its  full  worth,  the  backward -facing  seat  requires  some  simple 
shoulder  or  body  harness;  with  it,  there  need  be  only  a  few  inches  of  give 
in  the  headrest.  Nothing  elaborate  or  of  great  strength  is  necessary. 

Air  line  operators  have  fought  shy  of  backward- facing  seats  because  they 
fear  public  disapproval.  A1  evidence  points,  however,  to  public  indifference 
on  the  subject.  And  they  are  hardly  likely  to  be  frightened  by  anything 
that  will  increase  the  probability  of  survival  in  case  of  an  accident. 

(Journal  of  Aviation  Medicine  23(1) ;94.  Feb.  1952) 
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Hill,  G,  T.  R.  1952  ADVANCES  IN  AIRCRAFT  STRUCTURAL  DESIGN.  (Presented 
at  The  Third  Anglo-American  Aeronautical  Conf.,  Sept.  1951)  (London: 
The  Royal  Aeronautical  Society,  1952) 


624 

Hill,  J.H.  1957  EVALUATION  OF  THE  TORSO-HE.AD  RESTRAINT  SYSTEM  AND  THE 
INTEGRATED  HARNESS  RESTRAINT  SYSTEM  UNDER  CONDITIONS  OF  ACCELERATION 
(U.S.  Naval  Air  Dev.  Ctr.,  Johnsvllle,  Pa.)  Letter  Rept.  TED-ADC-AE-5209 ; 
Serial  2621;  2  April  1959 


Hill,  i.  H.  and  J.  L.  Brovm  1958  COMPARATIVE  EVALUATION  OF  A  STANDARD 
FACE  CURTAIN  AND  AN  EXPERIMENTAL  D-RING  LOCATED  ON  THE  SEAT  FRONT  AS 
MODES  OF  ACTUATING  EJECTION  DURING  EXPOSURE  TO  ACCELERATION:  LETTER 
REPORT  CONCERNING 

(Aviation  Medical  Acceleration  Lab.,  Naval  Air  Development  Center, 
Johnaville,  Pa.), 

ProJ.  TED  ADC  AE-5205  Rept.  no.  Mi-3-3585  5  May  1958  ASTIA  AD  257 

519 

ABSTRACT:  A  comparative  evaluation  is  presented  of  a  standard  face  curtain 
and  an  experimental  D-ring  located  on  the  seat  front  as  inodes  of  actuating 
ejection  during  exposure  to  acceleration.  The  results  are  presented 
graphically  in  two  forms.  The  time  measures  for  both  the  successful  and 
the  unsuccessful  attempts  to  eject  are  considered  together  in  one  distri¬ 
bution.  The  harmonic  mean  reaction  time  (the  time  required  to, initiate 
the  ejection  procedure)  and  Che  harmonic  mean  action  time  (the  time 
required  to  perform  the  ejection  procedure)  are-  presented  for  the  two 
ejection  controls  under  each  orientation  as  a  function  of  the  G  level. 

The  action  times,  however,  are  consistently  shorter  for  the  D-ring  for 
all  Che  orientations  of  acceleration.  It  may  be  concluded  that  for  ease 
of  access  during  exposure  to  sustained  accelerations  in  the  orientations 
which  were  investigated,  an  ejection  control  located  on  the  front  of  the 
ejection  seat  is  superior  to  the  standard  face  curtain.  (ASTIA) 
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Hill,  J.H.  and  J.L.  Brown  1958  A  COMPARATIVE  EVALUATION  OF  TWO  EJECTION  CONTROLS: 

THE  STANDARD  FACE  CURTAIN  VS,  A  "D-RING"  LOCATED  ON  THE  FRONT  OF  THE  EJECTION 
SEAT  Jour.  Aviation  Med..  29(3):238,  March  1958 

ABSTRACT:  The  ability  of  5  subjects  to  perform  the  ejection  procedure  with  either 
the  face  curtain  or  an  experimental  D-rlng  ejection  dontrol  was  tested  in  a  cock- 
owunted  on  a  human  centrifuge.  The  ejection  procedure  was  performed 
during  positive  accelerations  of  up  to  6  g,  transverse  back-to-chest  accelerations 
to  5  g,  and  transverse  chest-to-back  accelerations  to  6  g.  The  results  showed  tha< 
.*•*  •j«€tion  control  located  on  the  front  of  tiie  ejection  seat  is  superior  to  the 
standard  face  curtain. 
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Hill,  J.H.  &  M.G.  Webb  1959  PILOT'S  ABILITY  TO  ACTUATE  EJECTION  CONTROLS;  FINAL 
REPORT  CONCERNING 

(IJ.S.  Naval  Air  Development  Center,  Johnsville,  ?a.)  NADC-MA-LR  75  Feb.  5,  1969 
ASTIA  AD  257  520 

ABSTRACT:  The  purpose  of  this  study  was  first  to  determine  the  effect  of  acceler¬ 
ation  on^a-Til  1  ot^s^ab  1  lircy"tanacTuate~th(r~ejection  contro^ls^W^o  makes  of 
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ejection  seats,  the  McDonnell -Stanley  seat  equipped  with  an  experimental  torso- 
head  restraint  system  and  the  Martin-Baker  G-5  seat  with  the  integrated  harness 
restraint  system.  It  was  also  an  objective  of  the  study  to  determine  the  degree 
to  which  the  Mark  V  exposure  flight  suit  and  Mark  IV  (Goodrich)  and  the  AX-83 
(Arrowhead)  lightweight  full  pressure  flight  suit  impeded  a  pilot  in  the  actuation 
of  the  ejection  controls  whem  compared  to  his  performance  while  wearing  the  summer 
flight  suit.  The  results  indicate  that  a  pilot,  under  conditions  of  acceleration, 
may  not  be  able  to  reach  either  the  face  curtain  or  the  D-ring.  Any  encumberances 
such  as  an  exposure  suit  or  a  full  pressure  suit  will  decrease  the  probability 
of  his  successful  ejection.  Failure  of  the  canopy  to  Jettison  upon  operation 
of  ejection  control  and  the  subsequent  requirement  for  use  of  the  mmergency 
actuation  control  will  further  decrease  this  probability  if  he  is  wearing  an 
inflated  full  pressure  suit. 
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Tlill,  J.H.  1959  EVALUATION  OF  THE  TORSO-HEAD  RESTRAINT  SYSTEM  AND  THE  INTEGRATED 
HARNESS  RESTRAINT  SYSTEM  UNDER  CONDITIONS  OF  ACCELERATION;  final  letter  report 
concerning  (U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.) 

NADC-MA-LR80,  April  2,  1959.  ASTIA  AD  257  375. 


ABSTRACT:  A  model  F4H-1  aircraft  ejection  seat  equipped  with  the  torso-head 
restraint  system  was  Installed  on  the  50-foct  centrifuge  and  an  Investigation 
was  carried  out  to  determine  its  ability  to  restrain  the  pilot  under  conditions 
of  sustained  and  fluctuating  patterns  of  acceleration  to  simulate  emergency 
conditions.  For  sustained  acceleration,  the  play  In  the  head  restraint  system 
would  be  excessive  In  In-fllght  emergency  with  a  lateral  acceleration  of  4  G. 

For  the  fluctuating  acceleration  runs  made,  the  restraint  was  adequate  but  the 
acceleration  levels  were  below  In-fllght  emergency  levels.  The  Marlin-Baker 
G-5  seat  Integrated  harness < restraint  system  was  tested  In  a  similar  manner 
except  that  no  fluctuating  patterns  were  used.  It  proved  to  be  adequate  for  the 
positive  and  transverse  chest-to-back  runs  made  but  totally  Inadequate  for  trans¬ 
verse  back-to-chest  and  lateral  runs  made. 
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Hill,  J.H.  &  M.G.  Webb  1959  TORSO-HEAD  RESTRAINT  SYSTEM  FOR  THE  MODEL  F4H-1 
AIRPLANE;  final  report  concerning 

(U,S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR77  Feb,  20,  1959 
^TIA  AD  257  374 

ABSTRACT:  A  study  was  conducted  to  evaluate  an  experimental  torso-head  restraint 
system  to  be  used  in  the  flight  tests  of  the  Model  F4H-1  airplane.  This  study 
was  concerned  with  the  adequacy  of  the  restraint  offered  by  the  system  with 
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respect  to  protection  of  the  pilot  during  exposure  to  acceleration.  Three 
specific  acceleration  patterns  representing  extreme  conditions  which  might  occur 
during  the  course  of  the  flight  tests  were  investigated.  Also  determined  in  the 
course  of  the  study  was  the  ability  of  subjects  to  operate  the  stick  and  rudder 
pedals,  the  aircraft  drogue  chute,  and  both  ejection  controls  under  these  conditions 
of  acceleration  while  using  the  torso-head  restraint.  Results  indicated  that, 
to  the  degree  that  the  conditions  of  flight  of  the  F4H-1  were  simulated  in  this 
study,  the  pilot  will  be  adequately  restrained  by  this  seat  and  restraint  system 
and  will  be  able  to  operate  the  stick  control,  rudder  pedals,  drogue  chute  control, 
and  the  ejection  controls  under  actual  flight  conditions., 
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Hitchcock,  F.  A.  19A7  PHYSIOLOCT  OF  SAFETY  BELTS  AND  HARNESSES 
(Ohio  State  University)  9  Oct.  1947 
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Hodell,  C.K.  &  A.H.  Rosner  1957  EJECTION  SEAT  TESTS  CONDUCTED  ON  THE  10,000 
FOOT  AERODYNAMIC  RESEARCH  TRACK  AT  EDWARDS  AIR  FORCE  BASE 
(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TR  52  63; 

Nov.  1957.  ASTIA  AD  142  103 


ABSTRACT:  Eight  ejection  seat  tests  were  conducted  on  the  10,000  ft.  track  from 
Dec.  1949  to  July  1950  to  analyze  the  resultant  trajectories  of  the  ejection 
seat  and  the  acceleration  forces  imposed  upon  a  dummy  subject.  The  cockpit  mockup 
was  designed  to  simulate  the  forward  cockpit  opening  of  the  XF-89  airplane  with 
canopy  removed.  Instrumentation  in  the  test  carriage  consisted  of  a  complete 
telemetering  recording  system  which  transmitted  intelligence  via  a  mobile  tran¬ 
smitter  to  receiving  and  recording  equipment  at  a  fixed  station  and  a  carriage 
motion  recording  system  from  which  carriage  velocity  was  obtained.  Results 
indicate  that  ejection  accelerations  were  not  accurately  determined  because 
acceleration  rocket  burnout  occurred  at  or  near  station  of  seat  ejection,  and 
the  test  vehicle  porpoised  because  of  clearance  between  vehicle  slippers  and 
railhead.  The  elastic  structure  of  ejection  seat  and  test  vehicle,  and  screech¬ 
ing  of  harness  assembly  which  held  duniny  in  ejection  seat  also  prevented  accurate 
measurements.  The  deceleration  forces  imposed  on  the  vehicle  and  seat  were  of 
such  high  magnitudes  that  in-flight  seat  trajectories  could  not  be  siaulated 
The  seat  should  be  ejected  in  a  state  of  zero  acceleration. 
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Hodgson,  V.R.,  L.M.  Patrick,  and  H.R.  Llssner  1963  EXPERIMENTAL  RESPONSE 
OF  THE  SEATED  HUMAN  CADAVER  TO  ACCELERATION  AND  JERK  WITH  AND  WITHOUT 
SEAT  CUSHIONS.  (Biomechanics  Research  Center,  Wayne  State  University) 
June  1963 


ABSTRACT:  This  paper  describes  tests  conducted  on  three  cadavers  in  the  seated 
position  and  accelerated  in  the  caudocephalid  direction,  with  18  G  jerk 
acceleration  and  jerk  amplitudes  to  2600  G's  per  second.  Spring  seats  were 
used  to  observe  effect  of  cushions.  Experiments  were  conducted  on  a  120* 
vertical  accelerator  mounted  in  an  elevator  shaft.  Strain  gages  were  mounted 
on  various  vertebrae  and  accelerometers  attached  to  the  seat,  and  on  crest  of 
ilium,  sternum  and  head.  Each  cadaver  was  restrained  with  head,  arm,  leg, 
shoulder  and  seat  belts.  The  objective  was  to  determine  the  effect  of  a  jerk 
and  cushion  noticed  on  the  response  of  a  cadaver  at  various  levels  of  accelera¬ 
tion,  on  the  response  of  the  huitaan  cadaver  as  a  spring  mass  system,  and  on 
strain  in  the  vertebral  column.  A  number  of  conclusions  were  made;  among 
these  that  no  cushion  is  better  than  any  cushion;  jerk  causes  overshoot  of 
•train  or  acceleration  of  increase  almost  linearly  up  to  a  maximum  value 
dependent  upo.i  the  mean  acceleration,  the  degree  of  overshoot  of  acceleration 
on  the  body  increases  in  seventy  with  distance  from  the  seat,  and  this  over¬ 
shoot  is  moat  severe  and  critical  in  some  locations  In  the  posterior  parts 
oi  the  vertebrae  due  to  process  interference  during  caudocephalid  loading  of 
the  vertebral  column.  (CARI) 
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Hoerner,  S.F.,  H,L.  Anderson,  O.J.  Ritland  1949  TRAJECTORY  OF  EJECTION  SEAT- 
and  APPENDIXES  I -III  (MEMORANDUM  REPORT)  (Air  Materiel  Command,  Engineering 
Div.,  Dayton,  Ohio)  Oct.  1949,  ATl  72212 

ABSTRACT:  A  study  was  made  to  determine  the  causes  for  the  discrepancy  between 
the  seat  trajectories  observed  in  flight  tests  and  those  predicted  by  published 
methods.  An  examination  of  two  published  methods  indicate  that  the  results 
agree  essentially,  but  that  neither  takes  into  account  the  aerodynamic  lift  of 
the  seat.  The  theory  is  extended  to  include  the  effect  of  this  lift.  Using  the 
TF-83  fighter,  a  number  of  secondary  factors  were  investigated  as  to  their 
effect  on  the  clearance  between  the  seat  and  the  airplane.  The  variation  of 
clearance  against  speed,  angle  of  flight  path,  altitude,  angle  of  the  ejection 
rails,  weight  of  the  seat,  catapult  speed,  drag  coefficient,  lift  coefficient 
and  size  of  the  airplane  were  considered.  The  discrepancy  between  the  TF-80 
flight  tests  and  simple  theory  can  be  attributed  in  a  large  part  to  the  neglect 
of  the  lift  force  acting  on  the  seat. 
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Hoffman,  D.H.  1961  TRI-ivXIAL  AIRLINE  SEAT  LIMITS  ACCELERATION 
Aviation  Week  July  24,  1961.  Pp.  95-100. 


ABSTRACT;  New  airline  transport  seat  that  responds  like  r.  shock  absorber  to 
ground  impacts  has  been  designed  to  protect  passengers  from  Injury  or  death 
in  survlvable  accidents.  The  "tri-axial  acceleration  seat"  uses  controlled 


movement  to  dampen  the  peak  g  forces  imposed  on  a  passenger  during  sudden 
stops.  The  rearward  facing  seat,  contoured  to  furnish  protection  on  three 
sides,  also  would  distribute  impact  g  forces  over  a  passenger's  entire  body, 
sparing  skeletal  Joints  and  vital  organs  from  unendurable  pressures. 

‘  ,To  obtain  such  resistance,  the  new  seat  would:  (1)  Automatically  place 
reclining  passengers  in  a  nk>re  upright  position  to  boost  their  acceleration 
tolerance.  (2)  Move  with  respect  to  the  fuselage  so  as  to  absorb  peak  acceler* 
ations  (3)  Consist  of  a  metal  shell  foundation  suspended  from  the  cabin 
ceiling  and  attached  to  the  cabin  floor 
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Hoffman,  E.  1948  TRIGGER  MECHANISM  -  PILOT'S  JETTISON  SEAT  -  P-84  -  LOAD  TEST 
(Republic  Aviation  Corporation  Parmingdale,  New  York,  Engineering  Research 
Section)ERMR-775,  20  July  1948,  ASTIA  ATI  No.  45176 

ABSTRACT:  A  series  of  load  tests  were  conducted  to  determine  the  handle  force 
required  to  Operate  the  jettison  seat  catapult  trigger  in  a  F-84  fighter.  The 
mechanisms  tests  were  mostly  installed  on  a  production  seat  modified  in  the 
Engineering  Research  Laboratory.  It  was  found  that  the  cable  installation  in 
one  of  the  installations  was  unsatisfactory  because  of  the  excessive  handle 
loads  required  in  operation.  On  the  other  hand,  the  installations  SK-30-84J4 
and  8431  were  satisfactory  in  operation.  All  linkage  mechanisms  tests  yielded 
satisfactory  results.  A  curve  of  handle  force  vs  trigger  load  for  the  seat 
trigger  mechanism  is  plotted,  and  a  photo  shows  an  alternate  cable  routing,  which 
proved  unsatisfactory 
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Hoffmann,  E.  1948  SEAT-PILOT'S  JETTISON  F-84  EJECTION  TESTS  (Republic 
Aviation  Corp.,  Farmingdale,  N.  Y.)  July  1948,  ATI  45303. 

ABSTRACT:  Operational  tests  were  made  on  a  modified  pilot's  jettison  seat 
assembly  ejected  from  an  F-84  fighter  by  means  of  a  T4E1  catapult.  Upon 
ejection,  the  seat  was  propelled  upward  and,  when  clear  of  its  tracks  and 
the  extended  catapult,  began  to  rotate  forward  about  its  center  of  gravity. 
While  rotating  rapidly,  the  seat  rose  approximately  35-ft  in  the  air  and 
passed  over  the  tail.  Tlie  seat  landed  approximately  lO-ft  behind,  and  in 
line  with  th?  tail.  Rotation  of  the  seat  was  caused  by  the  moment  arm 
between  the  CG  of  the  loaded  seat  and  the  point  of  attachment  of  the  catapult 
to  the  seat.  No  apparent  structual  damage  was  incurred  by  either  the  seat 
or  the  cockpit.  Motion  pictures  show  that  the  seat  suffered  no  interference 
as  it  left  the  airplane.  It  is  recoianendfd  that  action  be  taken  to  reduce 
the  excessive  load  required  to  operate  the  pilot's  release  handle. 
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Holcon^,  G.A.  1959  THE  AFPLICATIOK  OF  BASIC  HUMAN  ENGINEERING  PRINCIPLES 

TO  A  COCKPIT  DESIGN.  (Paper.  Meeting  of  Aero  Medical  Aaaociation, 

Statler  Hilton  Hotel,  Loa  Angelea,  April  27>29,  1959) 


ABSTRACT:  Basic  human  engineering  d'ita  have  been  available  many  years  which 
would  have  enabled  the  designer-engineer  to  achieve  marked  improvement  in  cock¬ 
pit  layout  and  composition.  A  fiindantental  requirement  is  the  placement  of 
a  cockpit  design  control  In  the  hands  of  one  authority,  trained  in  basic  human 
engineering  practices.  Engineering  personnel  are  required  of  this  authority  In 
order  to  maintain  these  fttandards  in  terms  of  practical  mechanical  consideration. 

A  second  requirement  is  relaxation  of  dated  specification  which  may  lag  from  3 
to  5  years  behind  the  needs  of  that  particular  weapon  system.  The  third  require¬ 
ment  is  the  ability  to  establish  cockpit  design  under  the  Weapons  System  concept. 
Engineering  and  product  design  personnel,  with  no  formal  training  in  experimental 
or  engineering  psychology,  made  radical  departures  from  existing  cockpit  design 
practices,  in  the  design  of  the  A3J  cockpit.  This  was  accomplished  essentially 
using  previously  qualified  components  and  making  full  use  of  existing  data 
compiled  by  recognised  experimentalists.  Design  was  then  given  to  the  engineer¬ 
ing  psychologist  for  refinement.  Final  alterations  in  control  placement  resulted 
from  the  continuing  application  of  task  and  link  analysis  techniques.  Design  was 
proven  for  full  pressure  suit  operation  by  live  evaluation.  Slides  and  motion 
pictures  of  the  new  cockpit  will  be  shown.  (J.  Aviation  Med.  30(3): 188,  March  1959) 
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Holcomb,  G.  A.  1960  THE  DEVELOPMENT  OF  AN  AUTO -ADJUSTING  AND  POSITIONING 

SINGLE  DISCONNECT  UPPER  TORSO  RESTRAINT  HARNESS  FOR  THE  B- 58  ESCAPE  CAPSULE 
(Paper,  31st  Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana 
Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 

ABSTRACT:  The  requirements  for  harnessing  air  crewmen  in  long  range  bomber 
aircraft  utilising  escape  capsules  differ  greatly  from  the  requirements  of 
shorter  range  aircraft  using  open  ejection  seats.  In  long  range  aircraft,  the 
harness  must  not  introduce  excessive  fatigue  and  must  not  require  excessive  time 
to  adjust  and  don,  Escaoe  capsules  must  have  superior  restraint  capabilities 
since  there  is  no  wind  blast  to  assist  in  distributing  the  deceleration  load  on 
the  torso.  All  of  the  upper  torso  deceleration  must  be  restrained  by  the  harness. 
The  harness  is  engaged  by  a  single  connect  point.  All  sizes  airmen  between  5 
percentile  and  95  percentile  may  use  the  same  harness  without  adjustment.  This 
prevents  misadjustment  of  the  harness,  which  might  cause  localized  loading  on 
torso  areas  incapable  of  withstanding  these  loads.  When  used  in  conjunction  with 
the  inertia  reel,  to  protect  the  airman  from  sudden  deceleration  of  the  aircraft, 
it  automatically  positions  itself  on  the  upper  torso.  When  used . as . a  torso  pos¬ 

itioning  device  for  escape  in  conjunction  with  the  powered  portion  of  the  inertia 
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reel  it  aleo  •utomatlcelly  posltiona  itaelf  on  the  upper  torao.  The  hamesa 
provldea  auperior  lateral  restraint  and  together  with  the  lap  belt  provides 
approximately  35  per  cent  laore  bearing  area  on  the  torao  than  present  operational 
hacnesaes.  Approximately  seventy-five  operational  Air  Force  crewmen  have  been 
claaaified  as  to  anthropometric  typea  and  have  deoions tra ted  etnergency  procedures 
wearing  the  harness. 
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Hooton,  E.A.  1945  A  SURVEY  IN  SEATING. 

(Boston:  Heywood-Wakef leld  Co.,  Harvard  Univ.,  1945) 

See  also  USAF  Tech.  Report  5501. 

ABSTRACT:  Includes  three  sections:  Survey  of  body  measurements  relative  to 
dimensions  of  seats;  notes  on  variations  of  the  curves  of  the  spine  in  standing 
and  sitting;  and  a  survey  on  the  curves  of  the  spine  in  the  sitting  position. 
Pight  measurements  were  taken  on  each  of  3,867  (1908  females..  1959  males)  between 
ages  17  and  89,  stated  to  be  representative  of  the  U-S.  popul^iqn.  A  descrip¬ 
tion  of  the  measuring  chair,  the  contour  sand  mold  chair,  and  recommended  seating 
dimensions  are  given. 
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Holcomb,  Galen  A.  1961  B-58  CAPSULE  DROP  TESTS  TO  DETERMINE  LOAD  FACTORS 

PRODUCED  ON  VARIOUS  SOILS 

(Stanley  Aviat.Corp.,  Denver,  Colorado)  Rept.  No.  1318;  June  1961. 
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Holcomb,  G.A.  1961  INVESTIGATIONS  TO  DETERMINE  HUMAN  TOLERANCE  TO  ABRUPT 
ACCELERATION  IN  CAPSULE  SYSTEMS 

Paper,  32nd  Annual  Meeting,  Aerospace  Medical  Association,  24-27  April  1961 
Chicago,  III.  ’ 


ABSTRACT:  Landing  impact  effects  are  one  of  the  major  physiological  problems 
of  capsule  systems  in  general,  whether  they  by  atmospheric  or  space  vehicles. 
Published  human  tolerance  allowables  are  basically  unuseable  when  evaluating 
the  accelerations  produced  by  impact  with  the  earth's  surface,  since  the 
accelerations  measured  or.  a  human  subject,  in  most  cases,  are  of  shorter 
duration  and  higi.er  rates-of-onset  than  the  allowables  describe.  Approximately 
150  human  experiments  were  undertaken  to  determine  tolerability.  Subjects  were 
dropped  on  concrete,  dirt  and  sand  from  heights  ranging  from  9*9”  to  12 'O'*  at 
drift  velocities  up  to  23  mph,  while  strapped  in  a  production  type  escape  capsule 
Accelerations  up  to  83  G's  were  recorded  on  the  subject's  sternum. 

Aerospace  Medicine  32f3):  234-235,  March  1961) 


Holcomb,  G.A.  1962  B-58  CAPSULE  DROP  TESTS  FROM  STANLEY  MONORAIL 

(Stanley  Aviation  Corp.,  Denver,  Oolo.)  No.  1376;  10  May  1962. 
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Holcomb.  G.,  et  al .  1962  CAPSULE  ESCAPE  AND  SURVIVAL  SYSTEMS. 

(Paper,  NATO  Hqs . ,  AGARD  12  General  Assembly,  Paris,  France,  11*12  July  1962) 
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Holmoqvist,  N.B.  1959  CONSTRUCTION  PRINCIPLES  FOR  EJECTION  SEATS 

Medd.  Flyg  Navalmed  Namnd  8(2):7-12 
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Homans,  J.  1954  THROMBOSIS  OF  DEEP  LEG  VEINS  DUE  TO  PROLONGED  SITTING. 
Neu  Eng.  J.  Med.  250:148 
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Hopkins,  Charles  0.,  Donald  K.  Bauerschmidt,  M.J.  Anderson  1960  DISPLAY  AND 
CONTROL  REQUIREMENTS  FOR  MANNED  SPACE  FLIGHT 
WADD  TR  60-197  Contract  No.  AF  33(616)-6033  ASTIA  AD  242  572 

ABSTRACT:  A  study  was  made  of  the  display  and  control  requirements  for  a  manned 
orbital  vehicle  of  the  "space-ferry"  type.  The  mission  included  ground  launch, 
rendezvous  with  a  satellite  station  already  in  orbit,  re-entry  into  the  earth's 
atmosphere,  and  landing  at  a  selected  base  on  earth.  Display  and  control  require* 
ments  were  determined  for  vehicle  attitude  control  while  in  orbit,  orbital  plane 
change,  minimum  energy  transfer  between  circular  orbits  at  different  altitudes, 
and  de-orblt  for  re-entry  into  the  earth's  atmosphere.  Displays,  controls,  and 
control  panels  were  designed  to  meet  these  requirements.  Representations  of 
these  displays  and  controls  were  constructed  and  incorporated  into  full-scale 
mockups  of  cockpits  for  two  alternate  display  and  control  systems 
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iforowitz,  M.  W.,  and  C.  F.  Wells  1958  ANALYSIS  OF  COCKPIT  MOTIONS  NEEDED 
FOR  OPERATIONAL  FLIGHT  TRAINERS  (Educational  Research  Corporation, 
Port  Washington,  New  York,  1958)  Report  No.  20-0S-51. 
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Hovgard,  P.E.  1944  COMMENT  ON  BIOMECHANICS  -  A  NEW  APPROACH  TO  Al^RPLANE 
SAFETY.  Mech.  Engng .  66:613-614. 


ABSTRACT:  It  would  be  a  fallacy  not  to  recognize  the  importance  of  this  sub¬ 
ject.  Flying  requires  absolute  coordination  of  mind  and  body,  and  aircraft 
must  be  designed  to  protect  this  coordination.  The  airplanes  are  built  to 
withstand  stresses  and  strains;  the  human  body  is  not  so  designed  and  must  be 
protected  in  every  possible  way. 

The  author  suggests  changing  passenger  seating  so  that  the  person  faces  the 
tail  of  the  plane.  This  «rauld  protect  him  in  case  of  sudden  Jolts.  Itoreover. 
it  may  be  that  the  trouble  with  the  poorly  designed  instrument  panels  now  in 
use  is  that  the  .engineer  has  failed  to  recognize  the  normal  sight  paths.  In 
everything  it  is  necessary  to  recognize  the  limitations  of  the  human  figure  and 
to  compensate  for  them. 
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Howard,  J.R.  1949  ANALYSIS  OF  THE  FREE-FLIGHT  CHARACTERISTICS  OF  THE  F-g6A 
(Fighter)  Pilot  and  Pilot's  Seat  Combination  (North  American  Aviation,  Inc., 

Los  Angeles,  Calif.)  NA-49-1158,  Deo.  1949,  ATI  73  631 

ABSTRACT:  The  stability  of  the  pilot  and  pilot's  seat  combination  after  ejecticn 
from  the  F-86A  fighter  was  studied.  The  data  used  were  obtained  from  low-speed 
wind  tunnel  force  tests  of  a  1/2-Scale  modeil  of  the  pilot  and  pilot's  seat 
combination.  Results  indicate  that  with  a  headrest  drag-flap  installation  the 
pilot-seat  combination  oscillates  about  a  position  with  the  pilot's  back  parallel 
to  the  relative  wind  at  all  speeds.  Without  the  headrest  flaps,  the  seat  and 
the  pilot  tumbled  forward  at  about  2  revolutions  per  sec  at  all  speeds  up  to 
approx  Mach  No.  0.08,  after  which  the  seat  oscillates  in  a  similar  manner  to  thct 
of  the  flapped  seat  configuration.  Adequate  clearance  of  the  vertical  tail  was 
obtained  for  all  conditions  calculated. 
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Haight,  S.C.  1949  STRUCTURAL  PROOF  TEST  OF  SEAT,  GAS  TANK  AND  BATTERY 
INSTALLATIONS.  (Bell  Aircraft  Corp.,  Buffalo,  N.Y.)  Rept .  no.  47-929-167 
ASTIA  ATI  100  359,  17  February  1949 

ABSTRACT:  This  test  was  conducted  to  aid  iln  the  C.A.A.  certification  of  the 
Model  47D-1  helicopter.  The  helicopter  was  lifted  clear  of  the  floor  and  leveled 
for  base  deflection  readtTt'gs .  An  increment  of  load  was  applied  and  the  helicopter 
releveled  for  deflection  readings.  Balancing  was  obtained  by  adding  sand  bags 


at  the  extreme  end  of  the  tail  boom.  Deflection  readinga  were  taken  after  each 
increment  of  loading.  Limit  load  was  removed  to  obtain  set  readings.  Ultimate 
load  was  then  applied.  After  the  test',  it  was  concluded  that  the  Model  47D-1 
seat,  gas  tank  and  battery  rack  installations  carried  the  ultimate  design  loads 
satisfactorily.  The  fuselage  carried  the  loads  imposed  on  it  by  the  seat,  gas 
tank,  and  battery  satisfactorily.  The  seat  installation  and  fuselage  was  also 
structurally  satisfactory  for  passenger  weights  of  200  pounds  each. 


651 

Hubach,  J.C.  1932  GEVAREN  VAN  HET  VLIEGEN  MET  SNELLE  VLIEGTUIGEN  (Dangers  of 
Flying  in  Fast  Airplanes  from  Medical  Viewpoint) 

Geneesk.  Tiidschr.  Ned.  -Ind.  (Jakarta)  72;  98-105 
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Huettl,  G.  1961  COCKPIT  RETENTION  AND  PARACHUTE  SUSPENSION  GARMENT 
(Dept,  of  Navy,  Bureau  of  Naval  Weapons,  Airborne  Equipment  Dlv.)  Contract 
NOw  60-0053,  Final  Engr.  Rept.,  Oct  27,  1961  ASTIA  AD  269  824 

ABSTRACT:  Cockpit  retnetion  and. parachute  suspension  flight  clothing  which  can 
distribute  high  acceleration  forces  over  large  areas  of  the  body  was  studied 
to  reduce  Injuries  occurring  in  present  day  high  performance  aircraft.  It  was 
found  that  a  flexible,  inelastic  nylon-netting  garment  could  be  utilised  in 
distributing  acceleration  loads  over  the  body  torso.  By  crossing  the  fibers 
of  a  material  over  each  other  and  biasing  them  at  45  degrees  to  the  external 
load,  a  Chinese  finger  grip  containment  action  can  be  developed.  This  contalnsient 
action  (axial  compression  load)  is  applied  when  acceleration  forces  are  applied 
to  the  cockpit  seat  or  the  risers.  Several  restraint  garments  were  constructed 
for  evaluation.  Hip  and  shoulder  restraint  straps  were  integrated  into  the 
netting  pattern  for  attachment  to  the  risers  and  cockpit  seat,  nie  final 
garment  had  a  cover  and  liner  for  additional  comfort  and  ease  of  donning  and 
doffing.  (Author) 
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Hull,  W.E.  and  G.C.  Knowlton  1945 
PERSONNEL  IN  G-TYPE  EQUIPMENT. 
TSELA-3-696-511,  12  April  1945 


INDOCTRINAIION  OF  14TU  AIR  FORCE 
(War  Dept.,  Air  Forces) 


\ 
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Hull,  Wayland  E.  &  Viaeor  Bulllemln,  Jr.  1946  EJECTION  SEAT  DISFLACEHENT  TIMER 
Air  Materiel  Conmand,  Engineering  Div.,  Dayton,  Ohio^  Serial  No.  TSEAA-695>66B 
ASTU  ATI  119  945 

ABSTRACT;  A  device  haa  been  designed  and  constructed  by  the  Aero  Medical 
I.aboratory  of  the  Engineering  Division  which  is  used  to  record  photographically 
the  data  necespary  to  calculate  velocity  of  ejection  of  the  experimental  ejection 
seat.  This  device  has  the  following  characteristics:  (a)  A  photographic  record 
is  Blade  of  the  linear  travel  of  rhc  seat  by  the  method  described  in  Appendix  I. 

(b)  A  time  scale  is  recorded  alongside  the  displacement  record,  (c)  Velocity  of 
seat  travel  is  determined  from  these  records,  i.e.,  distance  of  seat  travel  per 
unit  time,  (d)  The  system  is  capable  of  determining  velocities  with  an  accuracy 
of  +  two  per  cent  to  100  feet  second.  The  device  was  found  to  be  simple, 
rugged,  and  adeqiute  for  the  purpose. 
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Hunsicker,  Paul  A.  1955  ARM  STRENGTH  AT  SELECTED  DEGREES  OF  ELBOW  FLEXION 
lAero  Medical  Laboratory^  Contract  No.  AF  18(600)-43  Project  No.  7214 
UADC  TR  54-548  ASTIA  AD  81792 

ABSTRACT:  A  selected  summary  of  the  strength  testing  literature  forms  the  first 
part  of  this  study.  This  is  followed  by  a  listing  of  the  modifications  that  had 
to  be  made  on  the  Kinematic  Muscle  Study  machine  as  a  result  of  exploratory 
testing.  The  major  portion  of  the  investigation  is  concerned  with  the  results 
of  testing  55  young  men  on  60  arm  strength  tests  in  the  sitting  position  and 
60  in  the  prone  position.  Percentile  tables  and  figures  depicting  arm  strength 
in  relation  to  degrees  of  elbow  flexion  are  Included.  Recommendations  for  further 
use  of  the  Kinematic  Muscle  Study  machine  are  offered. 
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Hunsicker,  Paul  A,  1957  A  STUDY  OF  MUSCLE  FORCES  AND  FATIGUE 

(Wright  Air  Development  Center,  Wright-Patterson  Air  Force  Base,  Ohio)  WADC 

Technical  Report  57-586  Contract  No.  AF  33(616) -3461  Project  7214; 

Task  71727  December  1957  ASTIA  AD  131  087 

ABSTltACT:  The  first  phase  of  the  research  deals  with  the  strength  test  results 
taken  on  30  subjects  covering  120  strength  tests.  The  subjects  were  seated  in 
a  simulated  pilot-seat  and  six  movements  were  tested.  The  results  are  presented 
in  percentile  tables  and  graphic  form.  The  next  part  of  the  study  involves  data 
on  25  subjects  who  were  tested  to  determine  the  amount  of  strength  possible  in 
wrist  pronation  and  wrist  supination.  The  final  phase  of  the  research  gives 
information  on  the  strength-decrement  over  a  42'hour  period  in  which  the  subjects 
ware  tested  hourly.  Several  recommendations  are  offered. 
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Hunter,  H.  N.  1947  BVALUATION  OF  MARTIN-BAKER  AND  AAF  T-2  PERS(WNEL  CATAPULTS 
(U.  S.  Naval  Air  Development  Center,  Johnaville,  Pa.)  Rept.  TED  NAM 
256005,  pt.  2. 
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Hunter,  H.N.  &  D.T.  Watts  )947  THE  EITECT  OP  TEMPERATURE  ON  THE  PERFORMANCE 
OF  THE  MARTIN- BAKER  MULTIPLE  CHARGE  EJECTOR  SEAT  CATAPULT. 

(Naval  Air  Exp.  Station)  Rept.  No.  TED  NAM  256005,  pt.  3,  14  March  1947. 
ASTIA  ATI  43077. 

ABSTRACT:  The  effect  of  temperature  on  the  performance  of  the  Martin-Baker 
multiple  charge  ejection  seat  catapult  was  investigated.  The  Martin-Baker  air¬ 
craft  charges  were  fired  on  the  ground  on  a  test  rig  at  temperatures  of  -60  to 
+U0°C.  Decreasing  ejection  velocity  must  be  considered  in  selecting  a  catapult 
for  a  given  airplane.  Performance  of  the  charges  at  -60  to  +40  C . is  considered 
satisfactory  from  a  physiological  standpoint. 
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Hunter,  H.N.  &  M,  Weiss  1953  PILOT'S  ABILITY  TO  SIMULATE  AN  EMERGENCY  ESCAPE 
WITH  VARIOUS  TYPES  OF  EJECTION  SEATS  i,HILE  SUBJECTED  TO  A  FLUCTUATING 
ACCELERATION 

(U.S.  Naval  Air  Development  Center,  Johrsville,  NADC-MA-LRl,  Nov.  3,  1953 

Proj.  No,  TED  ADC  AE  6303.  ASTIA  AD  54  281 

ABSTRACT:  To  determine  some  of  the  difficulties  a  pilot  experiences  in  operating 
an  ejection  seat  under  emergency  conditions,  three  types  of  ejection  seats,  i.e.. 
Air  Force  "arm  rest"  upward,  Air  Force  "D-Ring"  downward,  and  Navy  "face  curtain" 
upward  were  installed,  respectively,  in  the  AMAL  centrifuge  and  tests  were 
conducted  wherein  pilots  were  requested  to  execute  ejection  procedures  under 
fluctuating  G  conditions.  To  simulate  an  aircraft  in  an  uncontrolled  condition, 
oositive  G  was  varied  from  1.5  to  6.5  G  at  a  rate  of  8  G  pe^  second  while  the 
subject  pitched  and/or  rolled  through  a  maximum  angle  of  36  .  One  of  the  major 
faults  found  in  all  seats  was  the  difficulty  subjects  had  in  retracting  their 
feet  into  the  stirrups.  Other  problems  encountered  were  the  failure  to  properly 
operate  the  face  curtain,  fouling  of  the  arm  rest,  and  the  straining  to  reach 
the  "D-Ring."  Factors  affecting  the  efficient  use  of  the  equipment  were  the 
clothing  worn  and  training  and  practice  effects 


Hunter,  H.  1954  EVALUATION  OF  ANTI -BLACKOUT  SUIT  WITH  PARACHUTE /SAFETY  HARNESS 
AS  INTEGRAL  PART;  REPORT  OF  (Navel  Air  Development  Ctr.,  Johnsvllle,  Pe.) 
Letter  Rapt.  NADC-MA  sex;  2262  of  9  Her.  1954;  TED  ADC  AE  5202 
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Hunter,  H.N,  &  H.S,  Weise  1954  PILOT'S  ABILITY  TO  ACTUATE  F9P-6  EJECTION  SEAT 
CONTROLS  UNDER  FLUCTUATING  G  CONDITIONS 

(U.S.  Naval  Air  Development  Center,  Johnsvllle,  Pa.)  NADC-NA-LR3  Sept.  16,  1954 
ASTIA  AD  70  757 


ABSTRACT:  The  pilots  were  requested  to  execute  the  maneuvers  required  in  an 
F9F-6  ejection  sequence  upon  receipt  of  a  signal  during  an  acceleration  stress  . 
pattern.  All  parts  of  the  seat  that  were  involved  with  the  ejection  sequence 
and  the  pre-ejection  lever  were  fitted  with  microswitches  and  wired  to  recoders 
so  that  the  time  required  to  complete  all  maneuvers  could  be  determined.  The 
acceleration  pattern  fluctuated  the  positive  G  from  1.5  to  7.0  at  5  G/sec  while 
the  subject  pitched  or  rolled  to  a  maximum  of  70*^.  The  maximum  acceleration  rate 
of  change  of  roll  was  5.8  rad/sec^  and  the  msjtimum  acceleration  rate  of  change 
of  pitch  was  4.5  rad/sec^.  The  average  time  for  each  maneuver  under  conditions 
which  included  all  test  conditions  of  an  emergency  escape  were:  3.?2  sec-feet 
retraction;  1.77  sec  pre-election  movement,  and  1.71  sec  face  curtain  actuation. 
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Hunter,  H.N,  1955  ANTI-BLACKOUT  EQUIPMENT  VALVES  AND  FILTERS;  EVALUATION  OF 
ARO  EQUIPMENT  CO,  USAF  TYPE  M-8  ANTI-G  VALVE 
(u,S,  Naval  Air  Development  Center,  Johnsvllle,  Pm,)  NADC-MA-LR7  Feb.  23,  1955 
CONFIDENTIAL 
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Hunter,  H.  1955  ANTI-BLACKOUT  EQUIPMENT,  COMPARATIVE  TEST  AND  EVALUATION. 

(Naval  Air  Development  Ctr.,  Johnsvllle,  Pa.)  Project  TED  ADC  AE-5201.i; 

31  Dec.  1955 

ABSTRACT:  Both  types  of  suits  give  the  same  G  protection.  However,  the  Air  Force 
suit  is  made  of  t%ro  ply  cotton  and  one  ply  nylon  while  the  Navy  suit  is  made  only 
of  nylon.  Even  though  the  Air  Force  uses  a  fire  retardent  to  treat  the  cotton, 
the  cotton  nylon  combination  is  more  flanxnable  than  nylon  alone.  Due  to  the  addi¬ 
tional  fire  hazards  associated  with  carrier  operations,  it  was  recommended  by  this 
laboratory  that  the  Navy  continue  the  use  of  nylon  and  not  change  to  a  cotton  nylor 
"coab  tna  tion; - - - 
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Hunter,  H.  1955  CONVENTIONAL  AND  NEW  TYPE  FLIGHT  RESTRAINT  EQUIPMENT,  EVALUA¬ 
TION  OF  (Naval  Air  Development  Ctr.,  Johnsvllle,  Pa.)  Project  TED  ADC  A£- 
6301;  31  Dec.  1955 

ABSTRACT:  The  limitation  of  restraint  equipment  in  present  use  was  determined 
during  "Jostle  Runs"  on  the  human  centrifuge.  Project  TED  ADC  AE  6303.1.  Pilots 
were  exposed  to  fluctuating  G  forces  of  from  1.5  to  7  G  at  rates  of  changes  of  G 
up  to  8  G/sec.  while  rolling  and  pitching  72  degrees.  This  simulated  uncontrolled 
flight  resulted  in  Jostling  so  severe  that  bodily  injury  was  inflicted  and  thus 
exposures  above  this  level  appeared  to  be  too  hazardous  to  conduct  with  the  present 
lap  belt  and  shoulder  harness  restraint 
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Hunter,  H.N.  1955  DEFECTIVE  ANTI-BLACKDUT  EQUIPMENT;  FINAL  REPORT  ON  INVESTIGA¬ 
TION  AND  TEST  OF. 

(U.S,  Naval  Air  Development  Center,  Johnaville,  PaJ  NADC-MA-LR6  Feb.  18,  1955 


ABSTRACT:  A  malfunction  of  the  David  Clark  model  JP-9  anti-blackout  valve, 
serial  20441,  was  reported  and  it  was  examined  at  AMAL.  The  valve  was  dis¬ 
assembled  at  some  time. between  its. removal  from  the  aircraft  and  Its  delivery 
to  AMAL;  therefore,  a  true  test  to  determine  the  cause  of  the'  malfunction  could 
not  be  made.  The  valve  was  reassembled  and  tested  with  the  addition  of  a  spring 
and  piston  from  a  new  valve.  No  operational  malfunction  was  noted  during  the 
test  of  this  reassembled  valve 
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Hunter,  H.N.  1955  DEVELOPMENT  OF  SUPINE  SEAT  AND  RELATED  COMPONENTS 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-Itt-LR13 ;  30  Nov.  1955 


ABSTRACT:  It  had  previously  been  reported  that  pilots  could  control  an  F7F-2N 
aircraft  through  turng  and  dives  while  supinated  85^  from  the  vertical.  The 
supine  position  of  65  was  investigated  using  thg  human  centrifuge  with  the  head 
upright  to  increase  forward  visibility.  With  65  supination,  straining  and  a 
Z-2  anti-blackout  suit,  the  tolerance  for  all  pilots  tested  (regardless  of 
unprotected  G  tolerance)  can  be  raised  to  acceleration  stress  conditions  up  to 
7  for  30.  seconds. 


H'jnler.  H.  1955  ESTABLISHMENT  OF  A  Ql'ALIFlED  PROrA'CTS  LIST  FOTl  TYf  F.  Z'S 

(CUTAWAY)  ANTI-BUCKOUT  SUIT,  CONFORMING  TO  SPECIFICATION  MIL-S-:j08'.  (A£R) 
(Naval  Air  D«veloptaent  Ctr.,  Johnsvlllc,  Pa.)  Project  TED  ADC  AK-5203; 

31  D«c.  1955 

ABSTRACT:  The  companies  listed  have  been  contacted  as  possible  suppliers  for  Z-'S 
(cutaway)  anti-blackout  suits.  However,  they  cannot  submit  samples  until  AHEL 
standardizes  the  patterns  for  the  four  different  sizes  of  suits. 

David  Clark  Co . i  Worchester,  Hass. 

Berger  Brothers,  New  Haven,  Conn. 

Switlik  Co.,  Trenton,  N.  J. 

Seyiiour  Wallace  Co.,  St.  Louis,  Ko.  ' 
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Hunter,  H.  1955  PILOT’S  ABILITY  TO  ACTUATE  COCKPIT  CONTROLS  UNDER  G  CONDITIONS 
(Naval  Air  Development  Ctr.,  Johnavllle,  Pa.)  Letter  Rept.  TED  ADC  AE-6303.1; 
Serial  93A1;  24  Aug.  1955 
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Hunter,  H.  1955  PILOT'S  ABILITY  TO  ACTUATE  COCKPIT  CONTROLS  UNDER  G  CONDITIONS 
(U.S.  Nava!  Air  Development  Ctr.,  Johnsville,  Pa.)  NADC-MA-LRll  Aug.  24,  1955 


ABSTRACT:  Tests  were  conducted  at  AMAL  to  ascertain  the  relative  accessabil ity 
of  controls  in  a  fighter  plane's  cockpit  when  the  pilot  is  under  acceleration 
stress.  As  a  result  of  these  tests,  the  ejection  seat  controls  of  the  F9F-6 
were  found  to  be  easily  accessable  to  the  pilot  wearing  full  flight  gear  and 
under  fluctuating  acceleration  stress  (1.5  to  7  G) .  Flight  clothing  required  for 
operation  over  cold  water  Increases  the  time  of  actuation  of  controls  from  10 
to  99  percent,  depending  on  the  type  of  maneuver  executed. 
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Hunter,  H.  1955  PILOT'S  ABILITY  TO  ACTUATE  F9F-6  EJECTION  SEAT  CONTROLS  UNDER 
FLUCTUATING  G  CONDITIONS.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
Project  TED  ADC  AE-6303.1;  31  Dec.  1955 

ABSTRACT:  All  available  ejection  systems  (Navy,  face  curtain,  upward;  Air  Force, 
rest,  upward;  and  Air  Force,  "D"  ring,  downward)  were  evaluated  by  exposing 
Air  Force  and  Navy  pilots  in  full  flight  gear  to  fluctuating  G.  For  upward 
ejections  both  the  arm  rests  and  face  curtains  were  accessible  to  the  pilot  and 


the  time  required  to  actuate  each  under  simulated  uncontrolled  flight  conditions 
was  approximately  the  same.  In  each,  system  the  most  time-consuming  maneuver  was 
placing  the  feet  cn  the  stirrups.  For  do«m  ward  ejections  the  "Ii"  ring  was  easily 
accessible.  However,  the  supports  to  hold  the  feet  down  during  ejection  never 
operated  properly. 
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Hunter,  H.  &  C.F.  Cell  1955  INFLIGHT  PHYSIOLOGICAL  AND  PSYCHOLOGICAL  REACTIONS 
TO  THE  SUPINE  POSITION.  PHASE  II. 

(Naval  Air  Development  Ctr.,  Johnsvllle,  Pa.)  Project  NM  001  100  300;' 

TED  ADC  AE-6300;  31  December  1955 


ABSTRACT:  It  was  determined  thap  65  degrees  supination  Is  the  maximum  angle  which 

can  be  provided  In  a  fighter  cockpit  without  sacrificing  the  single  control 
system,  pilot  vision  and  escape  possibility.  At  this  angle,  all  subjects  tested 
requiring  protection  withstood  7  C  for  30  seconds  with  the  aid  of  a  Z-2  anti¬ 
blackout  suit  plus  straining.  This  acceleration  stress  was  withstood  without 
peripheral  light  loss  and  with  little  or  no  discomfort. 
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Hunter,  H.N.  1956  ANTI -BLACKOUT  EQUIPMENT,  DETERMINATION  OF  LIMITATIONS  OF 
EQUIPMENT  AND  PERSONNEL 

[U,S,  Naval  Air  Development  Center,  Johnsville,  Pa J  NADC-MA-LR14  Feb,  3,  1956 

ABSTRACT:  Investigations  were  carried  out  using  the  AMAL  centrifuge  to  determine 
the  maximum  anti-blackout  protection  provided  by  the  Z-2,  Z-3,  and  AF-N  anti¬ 
blackout  suits,  the  full  pressure  half  suit,  and  the  supine  positions  with  the 
upper  limit  of  acceleration  stress  being  6  G  for  30  seconds.  The  results  indicated 
that  till-  7.-i  ana  Z'2  A^-N  '.k  a^.pr'vir^mefol w  --imkI  <n 

efficiency.  The  full  pressure  half  suit  caused  such  discomfort  in  the  range  of 
5  to  7  psi  that  the  subjects  ended  the  runs  even  though  peripheral  lights  were 
still  visible.  The  supine  position  alone  does  not  offer  any  more  protection  than 
that  of  either  the  Z-2  suit  plus  straining  or  the  full  pressure  half  suit  until 
the  angle  of  supination  is  at  least  77°. 


Huuter,  S.  1958  CORRELATION  CP  HEART-BRAIN  DISTANCE  AND  OF  SITTING  HEIGHT 

AGAINST  POSITIVE  ACCELERATION  THRESHOLDS.  (Institute  of  Aviation  Medicine, 
RAF,  Famborough)  FPRC  No.  1048;  ASTIA  AD-201  165;  April  1958 

ABSTRACT:  It  is  generally  accepted  that  the  hydrostatic  pressure  exerted  by  the 

arterial  column  of  blood  between  the  heart  and  the  brain  is  proportional  to  its 
length  measured  in  the  direction  of  the  applied  force.  For  brevity,  this  length 
has  been  called  the  heart-brain  distance.  The  purpose  of  this  pilot  experiment 
was  to  find  out  if  any  simple  relationship  existed  under  positive  acceleration 
(g)  between  (1)  the  heart-brain  distance  and  ihe  black-out  threshold,  and  (2) 
the  sitting  height  and  the  black-out  threshold.  Accordingly,  10  unprotected 
experienced  subjects  from  the  institute  of  Aviation  Medicine  carried  out  a  total 
of  674  runs  on  the  human  centrifuge  at  Famborough.  The  correlation  coefficient 
for  the  heart-brain  distance  against  the  positive  g  threshold  value  was  found 
to  be  -0.77.  This  leads  to  the  deduction  that,  with  a  99  percentage  of 
certainty,  the  heart-brain  distance  is  inversely  related  to  the  threshold. 

When  the  sitting  height  was  correlated  against  positive  threshold,  the 
coefficient  was  -fO.Ol.  No  simple  functional  relationship  seems  to  exi't  between 
these  two  variables.  (AUTHOR) 
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Huntington,  J.M.  1959  SELECTED  BIBLIOGRAPHY  OF  WuHAN  FACTORS  REPORTS; 

(Minneapolis -Honeywell  Regulator  Company,  Aeronautical  Div., 
Minneapolis,  Minnesota)  MH  Aero  Document  U-ED  6147,  Nov.  25,  1959. 
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Hyde,  A.  S.  196l  THE  PHYSIOLOGICAL  EFFECTS  0?  ACCELERATION  ON  RESPIRATION 
AND  PROTECTIVE  MEASURES.  In  Bergeret,  P,,  ed.,  Bio-Assay  Techniques  for 
Human  Centrifuges  and  Physiological  Effects  of  Acceleration.  (London, 
New  York,  Paris:  Pergamon  Press,  1961.)  AG.iRDograph  48.  Pp.  101-106* 

ABSTRACT:  Recent,  current,  and  near  future  experiments  defining  respiratory 
physiology  during  forward  (+ajj)  acceleration  are  presented  and  reviewed. 

Areas  where  more  work  is  needed  have  been  noted. 


RESTRAINT.  PROTECTION.  ASP 
EMERGENCY  ESCAPE  SYSTEMS 
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Idomlr,  K.  1960  TM-76  MACE  LANDING  MAT  DESIGN 

J.  Acro/Space  Engineering  pp .  28-33,  Feb.  1960 

ABSTRACT:  '  A  parachute  recovery  kit  with  landing  mats  tor  shock  absorbers  is 
described  for  the  TM-76  Mace  missile. 

Two  landing  mats  (pneumatic  shock  absorbers),  one  installed  forward  and  the  other 
aft,  reduce  the  descent  velocity  of  the  missile  from  parachute  rate  of  descent  to 
zero,  without  exceeding  the  design  1 Imitatlors  of  the  missile.  During  final  des- . 
cent,  the  landing  mat  fairings  are  released  by  explosive  bolts  and  the  landings 
mats  are  exposed  and  automatically  inflated  to  a  predetermined  pressure  by  air  stow 
ed  in  high-pressure  pneuuiitic  cylinders  Shear  pin-type  orifices  are  installed 
in  the  landing  mats  to  control  impact  loading.  The  reliability  of  the  recovery 
kit  has  been  demonstrated  and  it  is  now  in  production  by  the  Air  Force. 
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Ignasiak,  B.  J-  1947  STRESS  ANALYSIS  AND  CRITERIA  FOR  REAR  SEAT  OF  BELL  MODEL 
48.  (Bell  Aircraft  Cerp.,  Buffalo,  N.  Y.)  Rept.  No.  48-050-001,  20  Feb.  1947 

ASTIA  ATI  111  037 

ABSTRACT:  ggn  Model  48  (XR-12)  helicopter  has  provisions  for  three  passengers 

Individual  seata  are  provided  for  each  passenger  and  are  located  behind  the  pilot 
and  co-pilot.  The  seats  are  designed  by  Bell  and  eonsist  of  two  parts  seat  bottom 
ano  -eat  back,  which  are  permanently  attach  •.  'o  tl.L  structure. 

The  seat  pan  is  of  conventional  design  and  the  seat  back  is  an  .032  reinforced, 
stiffened  sheet  which  is  attached  to  the  forward  firewall  bulkhead  (48-312-001) 
with  Dzus  fasteners. 

The  design  criteria  for  the  seats  and  supporting  structure  is  given  in  this 
report. 
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Ingham,  John  S.  1947  SEAT  EJECTION  TEST  IN  THE  MASSIS  MEMORIAL  HIND  TUNNEL, 

-  TEST  NO.  55 - - 

{Air  Technical  Service  Command,  Army  Air  Forces)  Menio.  Report  Serial  No, 
TSEAC14-45341-3-3  Dec.  1,  1947  ASTIA  ATI  186  677 

ABSTRACT:  The  purpose  of  these  tests  was  to  Investigate  the  reactions  and  effects 
on  the  human  body  during  ejection  in  a  free  stream  of  air.  Due  to  the  large  time 


Involved  In  raising  aitd  I'^ering  the  aubjrct  Into  the  free  atreair,  it 
agreed  that  the  apparatus  'did  rwit  duplicate  accurately  actual  ejection  during 
flight.  However,  the  teat  did  give,  indications  that  s'  blast  of  air  at  higher 
speeds  would  be  great  enough  to  separate  the  It'rs 


fOTlON  PICTURE 

Institute  of  Transportation  and  Traffic  Engineering  1960  SAFF.tv  THROirmt 
SKAT  BE LTS »  (16  O®  documentary  film.  Department  of  Visual  Coonunication, 

Unlv.  Extension,  Oniv.  of  Callfomta,  Los  Angeles  24,  California) 
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loan,  C.S.  1963  PARACKUriNG  AT  SUPERSONIC  SPEEDS 

(Foreign  Tech.  Dlv.,  Air  Force  Systems  Command,  Wr ight-Pa tterson  AFB,  Ohio) 
Trans.  No,  FTD-TT-620i307 ;  20  February  1963;  ASTIA  AD  298  777 
Original  Source:  Stilnta  Si  Tcchnica  (Rumania)  1:  14-16,  1962 


ABSTRACT:  Under  conditions  encountered  while  traveling  at  supersonic  speeds, 
the  need  to  ensure  that  the  pilot  and  the  entire  crew  will  be  rescued  if  an 
accident  should  occur  during  a  flight  at  supersonic  speed,  i.e.,  the  development 
of  new  methods  and  devices  for  ejection  and  parachuting  at  high  speeds  and 
altitudes,  has  become  one  of  the  most  important  problems  to  be  solved  by  the 
builders  of  new  supersonic  airplanes.  The  main  obstacle*  which  had  to  be 
auraounted  in  designing  ejection  devices  were  acceleration,  shock  waves,  and 
aerodynamic  heating.  The  newest  ejection  methoda  and  devices  used  a*  supersonic 
speeds  are  the  "encapsulated  seats"  or  ejectable  "hermetically-sealed  cabins." 
Another  new  type  of  ejection  method  is  the  sectional  plane 
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Isreeli,  J.,  &  G.  T.  Allen  1956  PRESSURE -CONTROL  APPARATUS  FOR  ANTI-G  SUITS. 

U.  S.  Patent  2,748,786,  5  June  1956 

ABSTRACT;  A  pressure -control  apparatus  is  described  and  illustrated  for  anti-g 
protective  suits  to  be  used  in  aircraft  by  personnel  subjected  to  high  values, of  g. 
This  suit  consists  essentially  of  a  double  val led  bag  formed  of  rubber  or  the  like 
which  surrounds  the  passenger  closely.  If  air  pressure  is  introduced  into  the  bag 
the  passenger  is  subjected  to  a  co^ressive  force  which  assists  him  to  overcome 
the  ill  effects  of  high  g  values 
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Jackson,  K.F.  1957  PREFERRED  LOADS  FOR  A  FIRING  HANDLE 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough)  PFRC  Memo  87, 
July  1957.  ASTIA  AD  209  984. 


ABSTRACT:  Six  male  subjects  were  tested  in  order  to  fin%.  suitable  loads 
for  restraining  a  firing  handle.  Such  loads  must  conform  to  requirements 
common  to  a  certain  class  of  safety  de'.'ice.  A  range  of  usable  loads  has 
been  found. 
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JacKson,  K.F.  1958  PERFORMANCE  IN  A  SIMULATED  HIGH  ALTITUDE  EMEROTNCT. 
FPRC  1058.  Dec.  1958. 
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Jager,  M.  1956  BEI  2400  KM/ST:  AUSSTEIGEN. . . 7  (AT  2400  KM. /HR. :  EXIT _ 7) 

Plug -Revue  (Stuttgart)  (12):18-20,  Dec.  22,  1956., 

ABSTRACT:  American  research  and  experiences  with  ejection  at  high  altitudes 
and  supersonic  speeds  are  briefly  described.  It  is  recognized  that  the 
progressively  increasing  speeds  and  higher  altitudes  exceed  the  protection 
offered  by  further  development  of  the  ejection  seat.  Instead,  the  new 
safety  design  concept  consists  of  a  completely  enclosed  ejection  capsule 
encompassing  the  pilot  arJ  the  cockpit. 


685 

Jailer,  Robert  W.,  Gerald  Freilich  and  Monroe  L.  Norden  1960  ANALYSIS  OP 
HEAVY-DUTY  PARACHUTE  RELIABILITY 

(Wright  Air  Development  Division,  Wr ight-Patterson  Air  Force  Base,  Ohio) 

WADD  TR  60-200,  Contract  No.  AF33(6 16) -6544 ,  Project  No.  8151,  Task  No. 
61052,  June  1960  ASTIA  AD  246  490 

ABSTRACT:  This  report  presents  a  model  for  the  computation  of  heavy-duty 
parachute  system  reliability  based  on  the  reliability  of  the  Individual 
components  and  sub-components  of  the  system  and  the  operational  reliability 
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of  the  svstetD  as  a  %/tioIe.  The  model  la  applicable  to  the  estimation  of  system 
reliability  In  field  use;  It  can  be  applied  at  any  desired  phase  in  the  develop- 
■sent  of  the  system. 

Methods  of  selecting  the  applicable  terms  for  the  model  fcr  a  specific 
parachute  system,  and  the  details  of  computation  of  component  reliability 
values  from  various  types  of  field  use,  laboratory  test,  and  engineering  data 
to  a  preselected  confidence  coefficient  are  presented.  A  worked  example  of 
a  reliability  analysis  of  a  hypothetical  parachute  system  Is  used  to  Illustrate 
the  application  of  the  method. 

Numerical  results  of  reliability  analyses  of  parachute  packing,  reefing 
line  cutter  performance,  and  some  solid  fabric  canopies,  and  data  on  parachute 
materials  strength  teats  usable  in  the  analysis  are  included.  The  mathematical 
derivation  of  the  reliability  methodology  is  presented  In  an  appendix. 


jean,  j.  V.  1955  CREW  COMFORT  TEST  OF  THE  STANLEY  PROTOTYPE  TILTABLE 

UPWARD  EJECTION  SEAT.  (Human  Factors  Oper.  Eng.,  Hq.  6th  Air  Div., 
MacOlll  AFB,  Fla.)  Rept.  No.  13.  Jan.  1955. 


Jennings,.  D.  L.,  &  R.  G.  Peterson  1959  STJDY  AND  DEVELOPMENT  OF  PARACHITES 
AND  SYSTEMS  FOR  IN-FLIGHT  AND  LANDING  DECEIERATION  OF  AIRCRAFT.  PART  I. 

■THE  APPLICATION  OF  PARACHUTES.  (Wright  Air  Development  Ctr.,  Wright -Pattef son 
AFB,  Ohio)  WADC  TR  57-566,  Pt.  1;  ASTIA  AD-234  008;  Jan.  1959 

ABSTRACT:  The  text  of  the  aerodynamics  study  and  analysis  shows  the  theoretical 
development  of  performance  equations  for  airplanes  trailing  drag  parachutes. 

Insofar  as  Is  possible,  the  development  is  made  general.  Where  generality  is 
best  presented  by  study  of  specific  airplanes,  four  aircraft  are  used  to  typify 
all  current  classes  of  aircraft.  The  installation  proposals  show  the  general 

application  of  vax  -  p  -  '.utes  to  each  class  of  aircraft  as  pertaining 

to  basic  flight  maneuvers.  The  simplest  parachute  Installations  and  operating 
systems  are  exemplified  which  %rould  provide  maxlnum  utilization  of  the  airplanes. 

It  is  concluded  that  it  is  possible  and  practical  to  install  and  operate  the 
correct  size  parachute  for  aircraft  deceleration  both  for  in-flight  maneuvers  and 
ground  roll  deceleration.  Additional  study,  development,  design  and  in-flight 
testing  are  indicated.  (AUTHOR) 
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Je*  J.  19‘.0  IRZYCZYW  1 
(CAUSES  AND  MECHANISM 
LekJit  WcUkovy  (War»t«wa) 


mechanism  URAZOW  W  CZASIE  SKOKdw  ZE  SPADOCHRONEM 
OF  INJURIES  DURING  PARACHUTE  JUMPING) 

36(i0):  992-999,  (In  PoUah,  with  French  guiwiary) 
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C  T  I960  INVESTIGATION  OP  THE  CHABACTERISTICS  OF  6-FOOT 

DRWUE -STABILIZATION  RIBBON  PARACHUTES  AT  HIGH  ALTITUDES  AND  LOW  SUPER¬ 
SONIC  SPEEDS.  NASA  TM  X-448,  1960. 


Johnson,  L.  F.  ,  Jr.  1961  AUTOMATIC  ESCAPE  SYSTEMS  OF  CURRENT  USAF 
FIGHTER  AIRCRAFT  , 

(USAF  School  of  Aerospace  Medicine,  Brooks  AFB,  Tex.) 

Rep.  9-61  Aug.  1961 


ABSTRACT;  An  auComacic  escape  system  la  one  Chat,  once  activated,  will 
eject  a  pilot  from  his  aircraft,  separate  him  from  his  seat,  and  activate 
his  parachute.  Characteristics  of  the  different  sections  of  systems  of 
current  USAF  fighter  aircraft  are  described:  ejection  seats,  catapults, 
lapbelt  Initiators,  parachute  timers,  and  parachutes.  A  elate  comparison 
of  two  escape  systems  is  presented.  (Tufts) 
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Johnson,  L.  F.,  Jr.  1961  AUTOMATIC  ESCAPE  SYSTEMS  OF  CURRENT  USAF  FIGHTER 
AIRCRAFT  (School  of  Aerospace  Medicine,  Brooks  AFB,  Texas)  Report  9-61; 
Aug.  1961;  ASTtA  AD-268  797 

ARSTRAGT;  Characteristics  of  the  different  sections  of  automatic  escape  systems 
are  compared.  It  is  seen  that  in  using  a  fast  system  (l.e.,  the  M-12  lapbelt 
initiator,  zero  lanyard,  and  the  B-4,  C-9  parachute)  there  is  a  considerable  time 
advantage  over  using  a  slower  system.  This  time  advantage  can  be  meaningfully 
transposed  into  altitude  and  shows  that  a  fast  system  will  allow  successful 
escape  at  a  lower  altitude  than  will  a  slower  system.  (AUTHOR) 
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Johnson,  L.  F.  1961  ESCAPE  SYSTEMS  OF  CURRENT  USAF  FIGHTER  AIRCRAFT 

(Paper,  32nd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Palmer 
House,  Chicago,  Illinois,  April  24-27,  1961) 

ABSTRACT:  The  escape  systems  of  current  USAF  fighter  aircraft  are  considered  in 
their  component  sections  if  initiators,  catapults,  seatbelt  Initiators,  parachute 


timer*  and  parachute  types.  These  component  sections  ate  analyzed  as  to  their 
sequential  operation,  operating  characteristics  and  operating  times.  Time  and 
altitude  comparisons  are  made  between  two  combinations  of  functional  comonent* 
to  demonstrate  how  shorter  time  characteristics  can  be  meaningfully  transposed 
into  altitude.  (Aerospace  Med.  32(3):236,  March  1960  ^ 
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Johnston,  Richard  S.  1960  MERCURY  LI'E  SUPPORT  SYSTEMS 
In:  Life  Support  Systems  for  Space  Vehicles  ,  (Inst,  Aero.  Scl.) 
S.M.F.  Fund  Paper  No,  FF-25,  Jan,  1960 
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Jones,  C.E.,  Kobrick,  J.L.,  Gaydos,  H.F.  1958  ANTHROPOMETRIC  AND 
BIOMECHANICAL  CHARACTERISTICS  OF  THE  HAND,  (.  US  Army  Quartermaster 
Research  and  Engineering  Center,  Natick,  Mass.)  AD-204867;  Sept.,  1958 


ABSTRACT:  Descriptive  data  are  presented  on  the’ s true tural  and  functional 
characteristics  of  the  human  hand  which  are  of  interest  to  engineers  concerned 
with  the  design  of  handvear  and  manually-operated  equipment. 

The  1st  section  deals  with  the  anthropcmetric  dimensions  of  the  hand,  and  shows 
the  cencile  distribution  of  component  hand  sizes  and  in  several  military  popula¬ 
tion  samples.  The  2nd  section  reviews  data  on  the  biomechanics  of  the  hand 
involved  in  typical  functional  movements.  (Author) 
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Jones,  W.  L.  1951  STUDY  OF  BAILOUTS  FOR  A  FIVE-YEAR  PERIOD  IN  THE  U  S  NAVY 
J.  Aviation  Med.  22:123 

ABSTRACT:  Factors  involved  in  850  emergency  bailouts  in  the  U.  S.  Navy  have  been 
presented.  Most  of  these  bailouts  were  made  from  fighter  and  attack  type  aircraft. 
Roughly,  85  per  cent  of  the  bailouts  were  successful— lives  were  saved;  and  al¬ 
most  50  per  cent  were  not  injured  at  all.  It  is  noteworthy  that  most  of  this 
population  had  little  choice  but  to  abandon  their  aircraft.  The  difficulties 
encountered  have  been  enumerated.  The  attitude,  speed,  and  altitude  of  the  plane 
at  time  of  exit,  reasons  for  bailout,  and  the  extent  and  cause  of  injuries  have 
been  discussed.  The  need  for  bailout  training  is  emphasized. 


Jones,  W.  L.  1952  THE  VALUE  OF  PROTECT  I -.7.  hELMI-'.'-S  IN  A  RCRAFT  C 
J.  of  Aviation  Medicine  23(3) : 263-270,  June  1952 


ABSTRACT:  This  paper  consists  of  a  brief  history  of  the  developr cni  oi  the 
protective  helmet  worn  by  pilots.  Many  examples  are  given  of  the  hel  ot 
protection  to  the  pilot  during  airplane  crashes.  The  ideal  helmet  must  be 
a  compromise  between  protection  and  comfort  in  day-co-day  wear. 
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Jones,  W.  L.  1962  ANTHROPOMETRY  OF  U.S.  NAVY  PILOTS 
Aerospace  Medicine  33( 1 1) : 1298-1303 ,  Nov.  1962 

ABSTRACT:  The  results  of  any  anthropometric  su’'vey  are  only  applicable  to  the 

population  on  which  that  survey  was  taken.  In  tiie  past,  the  Navy  has  had  to 
violate  this  principle  because  of  the  lack  of  -anthropometric  data  on  its  pilots. 
Other  surveys  have  included  data  on  pilots,  but  the  data  was  combined  with  that 
on  non-pilots.  It  is  believed  that  the  present  survey  is  the  only  one  which 
contains  a  fairly  large  and  representative  sample  and  is  the  only  one  which  has 
been  conducted  exclusively  on  Navy  pilots.  (AUT"''n' 
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Jones,  W.L.  &  W.F.  Madden  1  »'  '  Ml.  TldN  ‘aAr  A("' '■  I  RvM ^-.T)  INJURIES 
(Paper,  34  h  Annual  Meeting  of  th*’  M,  1 1  A  -  n,  Statler- 

Hil ton  Hotel ,  Los  Ange I es  ,  1  a  I  if  . ,  Api  1 1  - ,  •  '  M 


ABSTRACT:  A  review  of  accelerations  .v.i  i  on  ejection  seat  catapult  tests, 
o\*cr  the  past  four  years,  indicates  »  .  h  wider  range  of  values  than  was 

iginal ly  believed.  This  explains,  in  part,  the  occasional  injury  where  no 
ii.jury  occurred  in  an  almost  simil.ir  set  of  circumstances.  To  reduce  these 
values  and  obt.iln  more  perfornvince  capability  a  Rocket  Assisted  Propulsion 
Ejection  Catar.lt  (RAPEC)  was  developed  by  the  Naval  Ordnan.e  Test  Station, 

China  Lake.  Ihi#  system  is  completely  interchangcab 1 c  size-wise  with  the 
present  catapults  resulting  in  much  lower  accelerations  with  increased  tra'ectory 
A  review  of  the  bac<r  injuries  is  given  along  with  clinical  management  and  results 


RESTRAINT.  PROTECTION.  AND 

"emercency  escape  systems 
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Kalogeris,  J.  G.  1956  PILOT  EMERGENCY  ESCAPE  UPPER  TORSO  HARNESS 
SUPPORT  DEVELOPMENT  TEST  MODEL  F  106A.  (General  Dynamics  Division, 

Co'nvair  Aircraft  Corp.)  Convair  Rept.  No.  9999,  Aug,  1956.  ASTIA  AD-144  950 

ABSTRACT:  An  upper  torso  harness  was  developed  to  relieve  a  share  of  the 
forces  resulting  from  accelerations  above  20  g.  The  harness  was  fabricated 
from  standard  CVAC  FAB  375  (nylon  cloth),  CVAC  WEB  217  (1  3/4-  x  1/8-  in. 
nylon  webbing)  and  standard  parachute  hardware.  Initial  seat  drop  tests  were 
conducted  with  a  fully  anthropomorphic  test  dummy  without  the  upper  torso 
harness  to  determine  the  various  loads  the  torso  is  subjected  to  under  varying 
g  forces.  The  harness  was  then  secured  to  the  body  in  a  manner  which  simu¬ 
lated  the  Instant  orior  to  actual  ejection.  Drop  tests  were  then  conducted 
with  the  torso  harness  from  5  to  28  g's.  About  10  human  drops  at  accelerations 
up  to  11  g's  were  conducted  with  and  without  the  harness.  Satisfactory  seat 
and  spinal  lead  relief  (about  507.  of  the  loads  were  relieved)  was  realized 
with  the  l  arnoss.  About  707.  of  the  spinal  and  pelvic  loads  were  relieved 
with  the  harness  and  proportional  load  system  combination.  The  harness  main¬ 
tained  its  effectiveness  when  :’orn  over  several  combinations  of  flight  clothing. 
No  physical  discomforts  were  reported  during  the  drop  tests.  (ASTIA) 
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Kalogeris,  J.  G.  1956  PILOT  EMERGENCY  ESCAPE  SYSTEM:  UPPER  TORSO  HARNESS  WORN 
OVER  PRESSURE  SUIT;  BREATHING  TEST  OF  (Convair,  San  Diego,  Calif.)  Repu . 
No.  9999-1;  ASTIA  AD -144  951;  11  Sept.  1956 

ABSTRACT;  The  effects  on  breathing  wetc  determined  when  the  Convair  torso  harness 
(cinched-up>  was  worn  by  a  live  subject,  over  a  pressure  suit  inflated  to  10  psi. 
The  torco  harness  was  put  over  the  subject’s  pressure  suit.  The  harness  was  then 
tightened  in  a  manner  simulating  the  instant  prior  to  ejection.  The  pressure  suit 
capstans  were  then  inflated  to  10  psi,  with  the  MB-5  pressure  helmet  at  100  mm  6f 
Hg.  During  the  breathing  period,  the  subject  was  questioned  to  determine  discom¬ 
fort.  At  the  end  of  10  min,  the  subject’s  skin  was  examined.  Results  indicated 
that  the  harness  over  a  pressure  suit  causes  no  additional  discomfort  and  does  not 
restrict  the  normal  ORviratlon  of  the  pressure  suit  or  of  the  pilot. 
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Kalogerls,  J.  G.  1957  TORSO  HARNESS  SOLVES  EJECTION  PROBLEMS. 
Aviation  Age  27(3);66-69.  March  1957. 
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Kalogerls,  J.  G.  1958  INDUSTRY  (ICESC)  SUPERSONIC  UPWARD  EJECTION 

pilot's  ESCAPE  SYSTEM:  Part  I,  Development  Phase  Sled  Tests.  Convalr 
Report  57- loop- 1;  USAF  Contract  AT  33(600)  30169  May  1958. 

ABSTRACT:  Two  basic  seat  configurations  were  under  consideration  during 
the  early  development  phase  of  the  upward  ejection  supersonic  pilot's  escape 
system.  Seat  configuration  "A"  was  a  conventional  upward  ejection  type 
incorporating  an  aerodynamically  clean  contour  and  a  mechanism  for  launching 
the  seat  from  a  supine  position  (head  aft)  above  the  cockpit.  Prior  to 
launching,  the  seat  is  raised  and  rotated  to  the  suplnepos it  ion.  This 
position  provides  minimum  drag  and  maximum  windb last  protection  for  the  ”B” 
seat  configuration. 

Wind  tunnel  and  free-fllght  model  tests  conducted  on  both  configurations 
demonstrated  that  the  "B"  seat  had  the  better  stability  and  drag  characteristics. 
Further  "A"  seat  development  was  discontinued  In  favor  of  the  "B"  seat. 
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Kanowski,  M.  B.  1959  ULTRA-FAST  OPENING  PARACHUTE 

(Air  Force  Flight  Test  Center,  Naval  Auxiliary  Air  Station,  El  Centro,  Calif. 

AFFTC  TN  59-9;  ASTIA  AD-205  771;  June  1959 

ABSTRACT:  Tests  were  conducted  to  determine  the  operational  suitability  and  per¬ 

formance  limitations  of  the  Ultra-Fast  Opening  Parachute  assembly,  XMP-2,  back 
style.  The  parachute  was  designed  for  use  by  personnel  operating  individual  lift 
platforms.  The  parachute  canopy  was  projected  from  the  wearer's  back  and  ejected 
radially  by  explosive  charges.  Six  ground  and  21  aerial  tests  were  conducted. 
During  all  aerial  tests  the  portion  of  the  canopy  toward  the  line  of  flight  tended 
to  collapse.  During  aerial  tests  when  the  canopy  was  projected  horizontally  in 
the  direction  of  flight,  the  duniny  descended  below  the  level  of  the  canopy  before 
full  inflation  occurred.  The  base  of  the  dummy's  skull  was  damaged  by  thie  carrier 
frame  during  several  tests.  The  Ultra-Fast  opening  Parachute  assemblies  tested 
were  unsuitable  for  personnel  use.  (AUTHOR) 
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K«rl*en,  Asbjorn  (Karl)  1959  HERE’S  HOW  TECO  PULLS  THE  "STOP”  ON  HIGH  G'S'. 
(Teco  Aircraft  Seata,  Burbank,  Calif.) 
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Kamas,  C.  H.,  J.  W.  Tumbov,  et  al.  1959  HIGH-VELOCITY  DIPACT  CUSHIONING, 
PART  V,  ENERGY-ABSORPTION  CHARACTERISTICS  OF  PAPER  HONEYCOMB.  (Structural 
Mechanics  Research  Lab.,  Texas  University,  Austin,  Texas)  Contract  No.  DA 
19-129-qia-150;  ASTIA  AD-225  216;  25  May  1959 
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Karstens,  A.I. ,  &  H.J.  Jacobs  1948  PHYSIOLOGICAL  EVALUATION  OF  THE  PARTIAL 
PRESSURE  SUIT,  REPORT  NO.  1.  Memo  Rept.  No.  MCREXD-696- 104J ,  9  Sept.  1948 
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Kearney,  A.  P.,  B.  J.  Mills  &  R.  S.  Huey.  1959  EMERGENCY  ESCAPE 

CAPSULE  STUDIES.  PHASE  I;  PRELIMINARY  LABORATORY  FLOTATION  STUDIES. 

WADC  Tech  Rept  59-247  (1)  ASTIA  AD  226  055; 

ABSTRACT;  Preliminary  studies  using  aircraft  canopy  escape-type  capsules 
are  described.  Design  of  capsule  clothing,  donning  of  clothing  in  confined 
space,  stowage  of  etrergency  survival  items,  air  exchange  requirements, 
flotation,  inhabitation  and  communication  studies  were  conducted  as  individual 
facets  of  the  program.  The  studies  were  culminated  with  a  test  in  which  a 
human  subject  remained  in  a  closed  capsule  for  72  hours.  Findings  from  these 
preliminary  studies  are  presented.  The  capsule  with  an  air  exchange  system  . 
successfully  served  as  a  temporary  shelter  while  floating  in  a  test;  pool 
for  a  period  of  72  hours.  Throughout  the  test,  the  hatch  was  closed  to 
simulate  a  situation  which  might  be  necessary  operationally  only  as  a 
result  of  the  most  severe  environmental  conditions. 
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Karstens,  A.I.  1959  ESCAPE  AND  SURVIVAL  DURING  MANNED  BALLISTIC  FLIGHT. 
Proceedings  of  AG ARP  Meeting.  Athens .  Greece.  May  1959  . 
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Karitens,  A. I.,  and  H.J.  Jacobs  1948  PHYSIOLOGICAL  EVALUATION  OP  THE 

PARTIAL  PRESSURE  SUIT,  REPORT  NO.  1.  (  United  States  Air  Fotce, 

Alt  Materiel  Con&and)  Technical  Report  No.  5953,  July  1950 
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Keating,  C.E.  1954  40-G  DITCHING  SEATS 

(Century  Eng.,  Inc.)  Kept.  No.  664;  26  April  1954 
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Keating,  D.A.  &  R.W.  Roundy  1961  CLOSED  ECOLOGY  (Life  Support  Systems  Lab., 
Aerospace  Medical  Lab.,  Wright  Air  Development  Division  Air  Research 
and  Development  Command,  USAF,  Wright-Patterson  AFB,  Ohio)  WADD  technical 
report  61-129,  ProJ.  no.  6373,  Task  No.  63120,  March  1961;  ASTIA  AD-255  976 


ABSTRACT:  The  concepts  of  closed  ecology  as  well  as  the  design  requirements 
for  three' degrees  of  closure  in  closed  ecological  systems  have  been  presented 
in  a  fundamental  manner  basic  to  the  reader's  understanding  of  such  aerospace 
life  support  systems. 

The  degree  of  ecological  system  closure  is  dependent  upon  reliability,  weight, 
bulk,  energy  input,  and  mission  duration. 

The  basic  closed  ecological  system  concepts  are  presented  fully  with  the 
understanding  that  the  design  of  such  systems  is  dependent  upon  future  research 
Design  philosophy  has  therefore  been  presented  in  place  of  actual  design. 
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Kearney,  A,  P.,  B.  J.  Mills,  &  R.  S.  Huey  1959  EMERGENCY  ESCAPE  CAPSUIJK 

STUDIES:  PHASE  I:  PRELIMINARY  LABORATORY  FLOTATION  STUDIES.  (Wright  Air 

Development  Center,  Wright -Patterson  AFB,  Ohio)  WADC  TR  59-247  (1);  ASTIA 
AD-226  055;  June  1959 


ABSTRACT:  Preliminary  studies  using  aircraft  canopy  escape-type  capsules  are 

described.  Design  of  capsule  clothing,  donning  of  clothing  In  confined  space, 
stowage  of  emergency  survival  items,  air  exchange  requirements,  flotation,  inha- 


2,702 


bitatlon  and  cotnmunlcation  studies  were  conducted  as  individual  facets  of  the 
program.  The  studies  were  culminated  with  a  test  in  which  a  human  subject 
remained  in  a  closed  capsule  for  72  hrs.  Findings  from  these  preliminary  studies 
are  presented.  The  capsule  with  an  air  exchange  system  successfully  served  as 
a  temporary  shelter  while  floating  in  a  test  pool  for  a  period  of  72  hrs. 
Throughout  the  test,  the  hatch  was  closed  to  simulate  a  situation  which  might  be 
necessary  operationally  only  as  a  result  of  the  most  severe  environmental 
conditions.  (AUTHOR) 
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Keegan,  J.  J.  1953  ALTERATIONS  OF  THE  LUMBAR  CURVE  RELATED  TO  POSTURE 
AND  SEATING.  Journal  of  Bone  and  Joint  Surgery.  July  1953. 


Kellaway,  C.H.  1941  NOTES  ON  THE  ANT1-”G’'  DEVICE  FROM  DR.  COTTON,  SIDNEY 
UNIVERSITY,  TRANSMITTED  BY  COL.  C.H.  KELLAWAY  OF  FPRC,  AUSTRALIA 
(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  Rept.  No.  27;  21  October  1941  I 


ABSTRACT:  Photographs  of  the  centrifuge  at  Sydney, 
air-filled  bladders  pressurized  by  a  hydrostatic  res 
is  30  pounds.  Suit  protects  against  9.3  "g”  for  19 
symptoms,  minimum  discomfort. 


Cotton  suit  consists  of 
^volr.  Weight  of  the  suit 
1  seconds  with  no  visual 
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Kelley,  R.E.  &  R.F.  Stauffer  1950  A  DEVICE  FOR  THE 
FORCE  OF  THE  POSITION  OF  THE  CONTROLLABLE  SUPINE 


AUTOMATIC  CONTROL  BY  G 
SEAT.  SDC  PROJECT 


9-U-37a 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
02.05;  31  March  1950;  ASTIA  ATI  79  310 


Project  No.  NM  001  059. 


ABSTRACT:  Herein  is  described  a  cTevice  which  control 
of  the  controllable  supine  seat:  SDC  Project  9-U-3 
by  G.  When  the  G-level  exceeds  a  given  amount,  the 
axis  about  its  lower  end,  backward  :o  a  horizontal 
falls  below  a  given  amount,  the  horizontal  rest  rota 


7^ 


PP 


s  the  back  rest  position 
This  device  is  operated 
^ack  rest  rotates,  on  an 
sition.  When  the  G-level 
kes  upward  to  its  original 


position.  An  individual  seated  therein  is  then  automatically  changed  from  a 
seated  position  to  a  supine  position,  or  vice  versa,  at  specific  G-levels.  The 
G-le\^el  at  which  operation  occurs  is  controlled  by  a  U-position  switch  which 
provides  automatic  supination  control  at  levels  from  1, 0-6,0  G.  The  supination 
and  recovery  levels  are  dependent  upon  each  other,  and  the  recovery  level  is 
slightly  below  that  of  supination.  The  difference  between  these  levels  at  any 
particular  setting  increases  with  the  G  -  being  0.8  G  at  2.5  G  for  supination 
and  1.6  G  at  6.0  G  for  supination. 

Such  a  device  should  be  of  practical  value  in  aircraft  equipped  with  such 
novable  seats,  as  automatic  protection  can  then  be  provided  for  air  personnel 
exposed  to  positive  and  negative  radial  acceleration.  (OACO) 
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Kelley,  R.  E.,  i  F,  R.  Stauffer  1950  A  SYSTEM  OF  CONTINUOUS  INDICATION  AND 
RECORDING  OF  THE  BACK  REST  POSITION  OF  THE  CONTROLLABLE  SUPINE  SEAT:  SDC 
PROJECT  9'U-37a.  (Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.) 
Research  Project  MR  005.15-0001.1.3.,  3  March  1950;  ATI-76  470 


ABSTRACT:  (1)  A  system  has  been  described  to  provide  for  continuous  indication 

and  for  recording  of  the  back  rest  position  of  the  controllable  supine  seat:  SDC 
Project  9-U-37a.  (2)  The  need  for  such  a  system  both  from  the  standpoint  of  the 

interpretation  of  physiological  responses  in  subjects  undergoing  positional  change: 
during  radial  acceleration  and  from  the  standpoint  of  safety  to  the  subject  has 
been  isentioned.  (3)  As  described  the  system  applies  only  to  movements  of  the  back 
rest.  It  would  seem  desirable,  however,  that  if  any  future  adjustable  seats  are 
constructed  for  experimental  work  they  should  Incorporate  a  similar  system  for  all 
significant  movable  parts.  (AUTHOR) 


718 

Kelly,  H.  B.,Jr.  1956  FLIGHT  TEST  OF  INTEGRATED  HARNESS  SYSTEM  EQUIPMENT. 
(US  Naval  Air  Test  Center)  TED  PTR  AE-520S,  24  Oct  1956 


Kelly,  R.  E.,  &  P.  R.  Stauffer  1950  A  DEVICE  FOR  THE  AUROMATIC  CONTROL  BY  G 
FORCE  OF  THE  POSITION  OF  THE  CONTROLLABLE  SUPINE  SEAT.  (Naval  School  of 
Aviation  Medicine,  Pensacola,  Fla.)  SDC  Project  9-U-37a.,  MR005 . 15-0001 . 1 .5 
3/31/50.  ASTIA  All  79310. 

ABSTRACT:  A  device  which  controls  the  back  rest  position  of  the  controll¬ 
able  supine  seat  is  described.  This  device  is  operated  by  G.  When  the  G- 
level  exceeds  a  given  amount,  the  back  rest  rotai.es,  on  an  axis  about  its 
lower  end,  backward  to  a  horizontal  position.  When  the  G-level  falls  below 
a  given  amount,  the  horizontal  rest  rotates  upward  to  its  original  position 
An  individual  seated  therein  is,  then,  automatically  changed  from  a  seated 
to  supine  position,  or  vice  versa,  at  specific  G-levels.  The  G-level  at 
which  operation  occurs  is  controlled  by  a  17  position  switch  whiih  provides 
automatic  supination  control  at  levels  from  1. 0-6.0  G.  The  supination  and 
recovery  levels  are  dependent  upon  each  other,  and  the  recovery  level  is 
slightly  below  that  of  supination.  The  difference  between  these  levels 
at  any  particular  setting  increases  with  the  G,  being  0.8  G  at  2.5  G  for 
supination  and  1.6  G  at  6.0  G  for  supination. 

Such  a  device  should  be  of  practical  value  in  aircraft  equipped  with  such 
movable  seats,  as  automatic  protection  can  then  be  provided  for  air 
personnel  exposed  to  positive  and  negative  radial  acceleration. 
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Kendall,  S.K.  1942  OPERATIONAL  USE  OF  THE  FRANKS  FLYING  SUIT. 

(National  Research  Council,  Canada)  Report  #C-2847,  November  24,  1942 


ABSTRACT:  Reports  are  included  of  the  operational  use  of  the  Franks  Flying 
suit  in  the  807  Squadron  by  F/0  Martin  and  pilots  reports  of  their  experiences 
while  wearing  the  FFS  operationally  and  a  short  extract  of  a  report  of  the 
operations  from  the  Coananding  Officer,  807  Squadron.  It  is  noted  that  the 
pilots  reactions  to  the  FFS  were  almost  universally  very  favourable. 


721 


Kendricks,  E.J.  1952  AEROMEDICINE :  THE  DOMINANT  SCIENCE 
Aero  Digest  64(1):  72-80,  82,  90.  Jan.  1952 


ABSTRACT:  The  physiological  problems  resulting  from  the  advances  of  modern 
avia tion^~4fl  high-altitude  and  high-speed  flying  are  briefly  discussed.  New 
methods  and  techniques  in  meeting  problems  such  as  temperature  and  pressure 
changes,  anoxia,  bio-acoustic  effects,  bailing  out  from  high  altitudes,  and 
instrument  control  (human  engineering)  are  summarized.  In  conclusion,  the 
requirements  and  the  functions  and  duties  of  the  flight  surgeon  are  outlined. 
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Kennedy,  W.P.  EXTRACTS  FROM  GERMAN  LITERATURE.  PERVITIN.  BLOOD 

PROCLTIEMENT.  CAS.  EYE  INJURIES  DUE  TO  AIRPLANE  BOMBS.  DISCOMFORT  FROM 
MILITARY  BELTS.  CARDIOVASCULAR  EFFECTS  OF  ANOXIA  AND  ACCELERATION. 
PSYCHIC  SHOCK  AND  CRASHES. 

(Flying  Personnel  Research  Committee,  Femborough)  FPRC  Rept.  #321  and  321-C 
(WAM-153-n  ASTIA  ATI  206  431 
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Kenney,  John  F.  1950  STATIC  ihST  OF  SEAT  ASSEMBLY  #72451 
(Air  Materiel  Command,  Wright-Patterson  Air  Force  Base,  Dayton,  Ohio)  USAF 
Technical  Report  No.  TR-029AF  ASTIA  ATI  82  456 


ABSTRACT;  Static-load  tests  were  conducted  on  the  crew  member  seat  assembly  No. 
72451  to  demonstrate  its  compliance  with  USAF  structural  requirements.  The  seat 
is  essentially  the  same  as  the  previously  tested  seat  assembly  No.  71349,  but 
the  arm  rests  are  removed;  Loads  were  applied  to  the  seat  with  calibrated 
hydraulic  Jacks  and  a  calibrated  tension  ring.  An  ultimate  load  of  1600  lbs. 
was  applied  to  the  seat-belt  mountings,  and  an  ultimate  load  of  1700  lbs.  was 
applied  in  a  uniform  manner  over  the  bottom  of  the  seat.  The  loads  were  held  at 
ultimate  for  a  period  of  one  minute  or  more  without  failure  occurring  in  the 
seat  structure. 
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Kenney,  J.F.  1950  STATIC  TEST  OF  CREW  SEAT  NO.  72244  (Aircraft  Division,  Weber 
Showcase  &  Fixture  Co.,  Ihc.  2001  Belgrave  Ave.,  Huntington  Park,  Calif.) 
Contract  No.  AF  33-038-9345  ,  9  Nov.  1950,  ASTU  ATI-95  617 


ABSTRACT’  seat  operated  after  each  and  all  limit  loads.  '  After  ultimate 

loading  there  was  little  outward  sign  of  yielding.  The  seat  would  swivel  and 
travel  fore  and  aft,  but  bound  when  moved  vertically  which  was  due  to  some 
bending  In  the  sliding  tubes. 

This  seat  is  an  exact  duplicate  of  the  approved  USAF  SEAT;  AIRCREW, 
ADJUSTABLE,  SWIVEL,  TYPE  E-1,  Spec.  #45009,  dtd  24  January  1949,  except  for 
arm  rests  and  will  naturally  sustain  the  same  loads.  It  is,  therefore, 
acceptable  as  complying  with  USAF  Spec.  #45009. 
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Kent;  S.  J.,  &  A.  E.  White  1961  DEVELOPMENT  AND  QUALIFICATION  OF  THRUSTER, 
CARTRIDGE  ACTUATED,  T30.  (Aeronautical  Systems  Division,  Uright-Patterson 
AFB,  Ohio)  ASD  TR  61-454;  FA  Report  R-1601;  ASTIA  AD-271  390;  Oct.  1961 


ABSTRACT:  Fiankford  Arsenal  was  requested  by  the  Air  Force  to  design,  develop  and 
qualify  a  thruster  which  would  operate  the  Integrated  harnass  release  mechanism 
used  by  aircraft  personnel.  The  thruster  was  to  provide  an  automatic  means  of 
releasing  the  harness  from  the  pilot  or  crew  member  during  an  emergency  escape, 
thereby  eliminating  the  possibility  of  human  error.  The  thruster  would  be 
mechanically  initiated  by  a  lanyard  during  the  emergency  escape  cycle. 

The  project  was  divided  into  two  phases,  namely  development  and  qualification. 
During  the  development  phase,  several  mbdels  of  a  thruster,  designated  the  T30 
thruster,  were  fabricated  and  tested  and  the  resultant  test  data  analyzed.  Modi¬ 
fications  in  the  interest  of  better  performance,  simplicity,  and  interchangeability 
were  made.  When  a  satisfactory  level  of  performance  was  achieved,  the  qualifica¬ 
tion  phase  of  the  project  was  initiated.  The  qualification  phase  consisted  ot 
various  operational  tests  which  established  that  the  final  model  of  the  T30 
thruster  satisfied  all  performance  requirements,  and  that  its  operational 
characteristics  were  reproducible.  (AUTHOR) 
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Keraney,  A.  P.,  B  J.  Mills  and  R.  S.  Huey  1959  EMERGENCY  ESCAPE 

CAPSULE  STUDIES.  PHASE  I.  PRELIMINARY  LABORATORY  FLOTATION 

STUDIES. 

WADC  Tech  Rept .  59-747  (1)  2  Oct  59  AD-22b  055 

Suimnary*  Preliminary  studies  using  aircraft  canopy  escape-type 
capsules  are  described.  Design  of  capsule  clothing,  donning  of 
clothing  in  confined  space,  stowage  of  emergency  survival  items, 
air  exchange  requirements,  flotation,  inhabitation  and  conanunica- 
tion  studies  were  conducted  as  individual  facets, of  the  program.  The 
studies  were  culminated  with  a  test  in  which  a  human  subject  re¬ 
mained  in  a  closed  capsule  for  72  hours.'  Findings  from  these  pre¬ 
liminary  studies  are  presented.  The  capsule  with  an  air  exchange 
system  successfully  served  as  a  temporary  shelter  while  floating  in 
a  test  pool  for  a  period  of  72  hours.  Throughout  the  test,  the  hatch 
was  closed  to  simulate  a  situation  which  might  be  necessary  opera¬ 
tionally  only  as  a  result  of  the  most  severe  environmental  conditions, 
(author) 
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Kerr,  C.  E.,  W.  K.  Stewart,  &  J.  R.  Tobin  1942  NOTE  ON  PRONE  POSITION  IN 

AIRCRAFT.  (RAF,  Institute  of  Aviation  Medicine,  Farnborough)  FPRC  Rept .500 

ABSTRACT:  '  Reclining  in  a  prone  position  as  a  protection  against  "g"  has  been 
abandoned  by  the  RAF  because:  (1)  Visual  difficulties  are  apparently  insuperable 
the  blind  area  above  the  pilot  is  too  large  although  the  visual  field  behind  him 
Is  not  affected  and  the  field  below  him  Is  improved.  (2)  The  position  Is  extreme 
ly  uncomfortable  and  produces  much  fatigue.  The  Germans  report  that  a  prone  post 
t.ion  raises  the  "g"  threshold  to  14  to  17  "g”  on  the  centrifuge.  A  Heinkel  has 
been  reported  to  have  been  equipped  with  reclining  seats. 


J28 

Kerr,  T.H.  1952  PILOT  ESCAPE  hlOM  SPINNING  AIRCRAFT. 

(Royal  Aircraft  Establishment,  Farnborough)  ATI  199859,  December  1952 


ABSTRACT:  A  series  of  pilot  escape  tests  from  models  of  elementary  and 
advanced  trainers,  and  fighter  aircraft  in  the  spin  are  presented.  Escapes 
were  made  from  varying  points  relative  to  the  wing  chord,  on  the  inboard  and 
outboard  sides  of  the  spin.  The  analyzed  results  show  that  if  the  pilot  requiri 
to  bai(  out  from  a  spinning  aircraft,  it  is  best  to  leave  on  the  outboard  side 
of  the  craft  and  in  the  crouching  attitude.  In  this  condition  it  is  most 
probable  that  he  will  clear  the  aircraft  cleanly  and  be  outside  the  spiral 
flight  path  within  a  half  turn  of  the  spin.  If  he  baits  out  on  the  inboard 
side,  his  flight  path  will  probably  be  through  or  very  near  the  propellier  disc 
and  it  will  probably  take  at  least  two  turns  of  the  spin  for  him  to  clear  the 
helical  flight  path  of  the  aircraft. 
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Khromushkin,  A. I.  1944  PARASHIUTNYE  PRYZHKI  IZ  STRATOSFERY  (Parachute  Jumps 
From  the  Stratosphere) 

Tekhnika  vordoshnoeo  flota  Ho.  8-9,  P.  18-21 
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Khromushkin,  A.  I.  .  ed.  ,  M.  N.  Rabinovich  1949  PRESSURIZED  SUITS  AND 
OXYGEN-RESCUE  EQUIPMENT  FOR  HIGH-ALTITUDE  FLIGHTS. 
(SKAFANDRY  I  KISLORODNO-SPASATEL’NAYA  APPARATURA  DLYA 
VYSOTNYKH  POLETOV)  (State  Publishing  House  of  the  Defense  Industry, 
1949)  A,  I.  D.  Library  of  Congress  No.  AID  455-1 

ABSTRACT:  This  work  deals  with  the  theory  and  construction  of  pressurized 

suits  and  oxygen-rescue  equipment.  The  author  has  summarized  in  one  book 
various  separate  data  on  devices  securing  the  safety  of  high-altitude  flights. 

He  asserts  that  this  is  the  first  attempt  to  gather  such  information  scattered 
in  Soviet  and  foreign  literatures.  Since  the  knowledge  of  some  physiological 
and  hygienic  problems  is  important  for  designing  pressurized  suits  and  oxygen- 
rescue  devices,  a  chapter  on  physiology  is  included.  "Die  book  is  concerned 
with  flights  over  12,  000  m  when  oxygen  equipment  for  the  emergency  rescue 
of  the  crew  is  essential,  and  with  flights  over  14,  000  m  when  pressure  cabins 
and  strato  suits  are  absolutely  necessary.  Full  explanations  of  the  construction 
and  application  of  these  devices  are  given,  with  illustrations,  tables  and 
diagrams,  (CARl) 


'731 

Klehl,  P.F.  I960  GUIDE  TO  AIRCREW  PERSONAL  AND  AIRCRAFT  INSTALLED 

EQUIPMENT.  (Directorate  of  Systems  Engineering,  Wright  Air  Development 
Div.  Wright -Patterson  AFB,  Ohio)  WADD  Technical  Note  60-230 
(Supersedes  WADC  TN  58-259)  Sept.  1960.  ASTIA  AD  246  659; 


ABSTRACT:  A  catalog  format  has  been  used  in  this  technical  note  to  describe 
and  illustrate  both  personal  equipment  for  aircrews  and  the  equipment  install¬ 
ed  in  aircraft  that  is  of  special  interest  to  aircrews.  The  document  includes 
information  on  special  high  altitude  and  long  range  flight  clothing,  personal 
and  aircraft - instal led  oxygen  equipment,  survival  kits,  life  rafts  and  pre¬ 
servers,  parachutes,  in-flight  feeding  systems,  survival  food  packets,  and 
aircraft - instal led  food  service  equipment.  Brief  descriptions  of  128  items 
are  included  along  with  photographs  illustrating  the  items. 

This  technical  note  is  intended  as  a  supplement  to  Air  Force  Supply  catalogs 
and  Air  Force  Manual  64-4,  'Handbook  For  Survival  Training  and  Personal  Equip¬ 
ment  Personnel." 
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King,  B.  G.  et  al  1948  SHOULDER  HARNESS  AND  THE  PILOT'S  TASK  IN  OPERATING 
CONTROLS  IN  TRANSPORT  TYPE  AIRCRAFT.  Civil  Aeronautics  Administration, 
Prepublication  Release,  4  May  1948. 

ABSTRACT:  The  Working  Group  of  the  CAA-CAB  Subcommittee  has  recently  reviewed 
reports  received  from  members  of  the  Air  Transport  Association  in  answer  to 
a  questionnaire  on  the  use  of  shoulder  harness  by  the  pilot  and  co'pilot  of 
transport  type  aircraft.  A  number  of  the  replies  raised  the  question  as  to 
whether  the  pilot  and  co*pilot  could  reach  and  operate  the  aircraft  controls 
while  wearing  shoulder  harness.  Accordingly,  the  members  of  the  group  made 
a  survey  of  five  transport  type  aircraft  to  answer  this  question.  The  results 
of  these  studies  constitute  the  subject  matter  of  this  report. 

The  results  of  the  surveys  of  the  various  aircraft  demonstrated  that  the 
present  standard  extension  allowance  of  18  Inches  will  permit  pilots  to 
reach  forward  or  to  the  side  and  allow  suffls^fnt  freedom  to  grasp  and 
operate  all  controls  In  the  transport  aircraft  Vtudled. 
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King,  B.  G.  1951  TIKES  AVAILABLE  FOR  PROTECTIVE  MEASURES  IN  EMERGENCIES  AT 
HIGH  ALTITUDE. 

(Civil  Aeronautics  Administration,  Washington,  D.C.) 

ABSTRACT:  In  explosive  or  extremely  rapid  decompression,  some  of  the  stresses 
may  act  upon  man  so  rapidly  as  to  preclude  the  possibility  of  applying  remedial 
or  protective  measures,  while  others  allow  a  brief  or  a  relatively  extended 
period  for  appropriate  action.  The  rapid  or  "Instantaneous"  stresses  Include 
airblast  and  gas  explosion.  The  delayed  stresses  Include  anoxia,  aeroembolism, 
and  cold. 


King,  B,  G.  1951  AIRCRAFT  EMERGENCY  EVACUATION.  A  METHOD  FOR 

EVALUATING  DEVICES,  PROCEDURES  AND  EXIT  PROVISIONS.  (US  Department 
of  Coonerce,  Civil  Aeronautics  Administration,  Office  of  Aviation 
Safety)  April  1951. 
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King,  Barry  G.  1959  PROTECTION  IN  AIRCRAFT  ACCIDENTS 
Medical  Anna  la  of  the  District  of  Columbia.  October  1959 

\ 

ABSTRACT:  While  both  theoretically  and  in  practive  shoulder  harnesses  and 
reverse  seating  afford  greater  protection  than  do  seat  belts,  the  very  real 
benefit  of  the  belts  in  crash  injury  protection  should  not  be  underest ina ted. 
Further,  the ' likelihood  of  the  seat  belt  per  se  being  responsible  for  a  fatul 
or  serious  accident  is  so  small  as  to  be  statistically  negligible.  Shoulder 
harnesses  will  provide  even  greater  protection  and  should  be  unequivocally 
recommended  for  pilots  of  private,  commercial  and  transport  planes,  and  for 
passengers  in  private  planes  who  fly  repeatedly  and  are  well  informed  on  aviation 
matters.  Shoulder  harnesses  are,  however,  quite  Impractical  for  the  air  transport 
passengers.  Reverse  seating,  with  lap  belts,  holds  promise  for  increased  safety 
for  the  future,  provided  practicable  engineering  design  solutions  are  developed 
to  insure  adequate  strength  of  the  seat  and  its  attachment  at  a  reasonable  weight 
and  there  is  public  acceptance  and  demand  for  the  greater  crash  injury  protection 
afforded  by  this  arrangemant. 
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King.  R.L.  1945  REQUIREMENTS  FOR  PILOT  EJECTION  IN  FIGHTER  AIRPLANES 
(Air  Materiel  Command,  Army  Air  Forces)  Report  DC-356,  Supplement  No.  1 
Serial  No.  TSEAL2 -4534-7-2  ASTIA  ATI  186  680 

ABSTRACT:  The  purpose  of  this  study  was  to  develop  and  engineer  a  satisfactory 
pilot  ejection  type  seat  for  incorporation  in  all  production  and  service  P-80 
airplanes  and  in  all  future  piroduction  and  experimental  P-84  aircraft.  The  basic 
design  requirements  for  the  ejection  seat  and  the  ejector  gun  are  given  in  this 
memorandum  and  it  is  recommended  that  this  information  be  furnished  to  designers 
and  manufacturers  of  fighter  airplanes. 
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Kuntz,  W.H.  1948  THE  DORNI£R-335  PILOT  EJECTION  SEAT. 

(AMC,  Wright-Fatterson  AFB,  Dayton,  Ohio)  Technical  Report  F-TR-1 191-ND, 
Aug.  1949.  ASTIA  ATI  27204 


ABSTRACT:  The  Dornier-335  Ejection  Seat  was  developed  by  the  Germans,  during 
the  latter  part  of  World  War  II,  to  provide  a  means  of  escape  from  high-speed 
aircraft.  The  seat  is  ejected  from  the  airplane  by  a  piston-type  catapult, 
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utilizing  compressed  air  stored  in  three  steel  bottles  of  two  liters  capacity 
each,  pressure  of  1707  pounds  per  square  Inch.  The  system  produced  an 
ejection  velocity  of  approximately  57.4  feet  per  second  at  maximum  accelera¬ 
tions  of  approximately  25  "G" .  The  seat  has  a  total  vertical  adjustment  of 
2-7/lft  inches.  The  seat  back  is  parallel  to  the  ejection  angle,  which  is 
13°  from  vertical. 
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King,  R.L.  1945  DEVELOPMENT  OF  PILOT  EJECTION  GUN  AND  ITS  EXPLOSIVE  QIARGE  FOR 
USE  WITH  P-80  P-84  AND  P-86  AIRPLANES  (Engineering  Division,  Army  Air  Force) 
TSEAL2 -4534-7-1,  8  October  1945,  ASTIA  ATI-172503 

ABSTRACT:  This  is  a  report  made  by  the  author  to  Frankford  Arsenal,  Philadel¬ 
phia,  Pennsylvania,  to  assist  in  the  design  and  development  of  a  suitable 
pilot  ejection  gun  and  its  explosive  charge  for  use  in  P-80,  P-84,  and  P-86, 
airplanes.  A  detailed  Technical  Report  on  the  development  work  undertaken  by 
F.'ankford  Arsenal  will  be  presented  by  Aviation  Ordnance  Section  at  a  later  date. 

As  a  result  of  the  tests,  it  is  recommended  that  this  ejector  gun  be  installed  in 
a  P-61  airplane  for  the  purpose  of  conducting  extensive  flight  tests  to  insure 
its  satisfactory  operation  and  to  procure  data  on  velocities,  trajectories, 
rotation,  etc.  Also,  upon  completion  of  satisfactory  operational  tests  of  the 
ejection  gun,  it  be  installed  in  P-80  radio  controlled  airplane  for  high  speed 
ejection  flight  tests.  Upon  completion  of  satisfactory  high  speed  operational 
tests  of  the  ejector  gun,  it  should  be  installed  in  all  service  P-80,  P-84,  and 
P-86  airplanes . 
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Kirchner,  O.E.  1958  CRASH  FORCES  AND  SEATING 

(Paper,  Eleventh  Annual  International  Air  Safety  Seminar,  Atlantic  City,  New 
Jersey,  November  11,  IS 58) 
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Kirchner ,.,„„.Q„,E  I960  "NOTES"  COVERING  THE  13TH  ANNUAL  INTERNATIONAL  AIR  SAFETY 

SEMINAR  OF  THE  FUGHT  SAFETY  FOUNDATION. 

(Boeing  Airplane  Company,  Transport  Division,  Renton,  Washington) 

ABSTRACT:  The  objective  in  preparation  of  these  "notes"  is  to  provide  a  reader 
in  one  sitting  with  just  enough  information  to  cover  the  main  thoughts  expressed 
by  the  author  or  authors.  1!hose  with  a  more  direct  interest  in  a  particular 
subject  are  referred  to  the  original  paper  and  where  desired  to  the  author  direct 
All  papers  presented  at  the  Seminar  are  not  included  in  these  "notes"  since  some 
fall  into  the  category  of  b4ing  ""off-the-record". 
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Klttinger,  J.V.  1959  A  SUGGESTED  PROGRAM  DESIGNED  TO  REDUCE  THE  NUMBER 

OF  FATALITIES  OCCURRING  DURING  EJECTIONS  AND  BAILOUTS. 

(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  Sufficient  emphasis  is  placed  on  parachute  and  ejection  training 
during  the  aviation  cadet  program;  however,  once  the  pilot  or  aircrew  member 
is  in  an  operational  outfit  this  training  is  not  pursued.  Regulations  require 
continual  refresher  training  in  the  use  of  oxygen  equipment,  btit  there  is  no 
requirement  placed  on  refresher  training  on  the  use  of  parachutes  and  escape 
systems.  This  lack  of  familiarity  with  the  escape  equipnent  might  cause  air 
crew  members  to  delay  that  fatal  second  when  the  situation  demands  immediate 
action.  Several  solutions  in  getting  a  better  aircrew  member  "psychology  of 
escape"  are  discussed.  (  J.  Aviation  Med.  30(3): 190,  March  1959.) 
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Kitts,  W.W.,  A.  Nakai,  S.M.  Prather,  &  J.H.  Best  1960  INTERIM  REPORT  ON 
PARACHUTE  RECOVERY  AND  IMPACT  SYSTEMS 
(Chance  Vought  Aircraft)  29  February  1960  ASTIA  AD  263  A99 

ABSTRACT:  This  interim  report  contains  Information  on  the  parachute  recovery 
system  for  the  Integrated  Flight  Capsule  Program  flight  test  vehicle.  The 
various  energy  absorption  systems  investigated  for  the  landing  impact  conditions 
are  also  discussed. 
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Kitzes,  G.  1959  OCCUPATIONAL  HEALTH  PROBLEMS  IN  SPACE  FLIGHT:  IMPORTANT  HEALTH 
PROBLEMS  IN  THE  MAN-IN-SPACE  STUDIES  AT  THE  AERO  MEDICAL  LABORATORY 
Military  Medicine  124  (10):  717-719,  Oct.  1959 

ABSTRACT:  Problems  related  to  man's  survival  . in  space  are  briefly  reviewed  and 

categorized.  The  primary  objectives  of  space-medical  research  are  to  provide  an 
environment,  workspace,  and  sustenance  for  the  space  traveller  that  will  allow 
him  to  carry  out  his  mission  with  maximum  efficiency  and  protect  him  from  irrever 
sible  injurious  body  changes.  Basic  requirements  --  physiologic  (metabolic, 
environmental),  psyrlalogic  (isolation,  weightlessness,  workspace,  reduced  sensory 
environment),  and  requirements  pertaining  to  protection  (from  radiation,  toxic 
chemicals  and  odors,  noise  and  vibration,  acceleration,  natural  infection,  dis¬ 
orientation)  are  outlined. 
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Klemin.  A.  1933  CORSETS  FOR  AVIATORS. 

Scientific  American.  149:80,  Aug.  1933 


ABSTRACT:  Concerns  acceleration  and  deceleration  forcea  on  pilots  and  protec* 
eion  devices  to  increase  g  tolerance. 
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Knacke,  T.  1946  ABSTRACT  FROM  INFORMATION  REPORT  CONCERNING  THE 

INVESTIGATIONS  DEVELOPMENTS  OF  THE  PARACHUTE  DIVISION  OF  THE  FORSCHUNG- 
SANSTALT  GRAF  ZEPPELIN,  DATED  14  JULY  1945. 

(War  Dept.,  Air  Forces)  TSEAA-660-99.  Appendix  C,  Feb.  1946. 
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Knacke,  T.  1947  NOTES  ON  DECELERATION  AT  BAIL-OUT  OF  AIRCRAFT 
(U.S.  AAF-AMC)  Memorandum  Report  TSETE-672-22 ,  April  10,  1947 
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Knacke,  T.  W,  1952  HIGH-ALTITUDE  PARACHUTE  RECOVERY 

In  White,  C.  S.,  &  0.  0.  Benson,  Jr.,  eds . ,  Physics  and  Medicine  of  the 
Upper  Atmosphere.  A  Study  of  the  Aeropause  (Albuquerque,  N.  Mex.:  Univ.  of 
New  Mexico  Press,  1952)  pp.  447-456 
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Knacke,  T.W.  and  L.I.  Dimmlck  1962  DESIGN  ANALYSIS  OF  FINAL  RECOVERY  PARACHUTE^ 
B-70  ENCAPSULATED  SEAT  AND  THE  USD-5  DRONE  (Space  Recovery  Systems  Inc. 

El  Segundo,  Calif.)  Contract  AF  33(616)8371,  Proj .  6065,  ASD  TDR  62-75  *’ 

1  May-31  Dec  61,  ASTIA  AD-277  424 


ABSTRACT:  A  performance  analysis  was  conducted  on  two  parachute  recovery 
systems  developed  for  the  B-70  encapsulated  seat  and  the  USD-5  surveillance 
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drone.  Optimization  of  aerodynamic  and  textile  design,  controlled  deployment 

and  opening,  and  use  of  a  cluster  of  two  Independently  deployed  parachutes  for 

the  USD-5  drone  resulted  In  a  highly  predictable  performance.  In  the  highest 

known  drag  area  per  weight  ratio  for  the  USD-5  system,  and  a  high  velocity  capabUllty 

for  the  B-70  system.  Equations  were  developed  through  data  analysis  for  the  opej* 

Ing  process  and  the  drag  area  Increase  versus  tlrne  during  parachute  opening  for 
extended  skirt  parachutes.  These  equations  permitted  a  computer  analysis  of  the 
total  parachute  acceleration  process  with  computer  results  showing  less  than 
101  de^'latlon  from  actual  test  data.  The  developed  computer  method  may  well  be 
suitable  for  performance  analysis  of  recovery  processes  usln^  ribbon,  ring. slot, 
and  other  solid  material  type  parachutes.  (Author) 
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Knerr,  W.C.  1959  UNDERWATER  ESCA?E  PROGRAM:  Description  of  High  and 

Low-Level  Test  Drops  Using  F-9F  and  F86  Airplanes;  and  a  50-Foot  Dumiiy 
Head  Drop  Test.  (Naval  Air  Development  Center,  Johnsville,  Pa.) 

Report  No.  7,  ProJ.  TED  No.  ADC  AE-6307,  NADC  ED-5841,  ASTIA  AD  219  106 


ABSTRACT:  The  results  and  analysis  of  aircraft  water-crash  tests  simulating 
the  50- foot  fall  from  an  aircraft  carrier  deck  are  presented  in  this  report. 
Important  pilot  survival  parameters  such  as  water-impact  forces, . accelerations, 
canopy  Implosion  characteristics,  and  aircraft  rate  of  sink  are  fully  discussed 
These  tests  were  eondueted  at  Key  West,  Florida  from  April  through  July  1958 
on  completely  instrumented  F9F-serie8  straight  wing  aircraft  and  F86  swept-wing 
aircraft.  (Author) 
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Knerr,  W.  C.  and  S.  S.  Kress  1959  PRELIMINARY  PROPOSED  MILITARY  SPECIFICATION 
CANOPY,  AIRPLANE,  DESIGN  FOR  UNDERWATER  REMOVAL.  (Naval  Air  Development 
Center,  Johnsville,  Pa.)  ProJ.  TED  no.  ADC -AE-6307,  Report  no.  NADC  ED-5928; 
AD  231  395, 

ABSTRACT:  This  specification  contains  the  requirements  for  the  design,  per- 
•  >rmance  and  testing  of  hinged  or  sliding  airplane  canopies  with  capabilities 
or  underwater  removal  or  opening  to  permit  underwater  egress  on  VF,  VA,  and  VT 
type  aircraft. 
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Knowles,  W.  R.  1957  A  REVIEW  OF  CRASHWORTHY  DESI®I  IN  LIGHT  AIRCRAFT 

(Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety  Foundation,  Inc., 
Phoenix,  Arizona)  Report  AvCIR-53-0-87,  June  1957 
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Knowles,  W.  R.  1959  TH?  IMPORTANCE  OF  DESIGNING  FOR  CRASH  SAFCTY  IN  ROTARY¬ 
WING  AIRCRAFT  (Aviation  Crash  Injury  Research,  A  Division  of  Flight  Safety 
Foundation,  Inc.,  Phoenix,  Arizona)  Report  AvCIR-60-0-103,  May  1959 
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Konecci,  E.B.  1957  PHYSICAL  AND  PHYSIOLOGICAL  FACTORS  IN  MAJOR  AIRCRAFT 
ACCIDENTS 

(Directorate  of  Flight  Safety  Research,  USAF,  Norton  AFB,  California^ 
AFCFS-G-2,  M-4-57,  13  February  1957. 
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Koahllng,  E.F.  1960  INTEGRATED  FLIGHT  CAPSULE  ENVIRONMENTAL  CONTROL  SYSTEM 
STUDY  (Chance  Vought  Aircraft,  Inc.,  Dallas,  Texas)  23  March  1960. 
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Knpwles,  W.R.  1958  "Crash  Design  Itum  Crash  Injury  Research." 
U.S.  Army  Aviation  Digest  4:12-15 
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Konecci,  E,  B.  1958  HUMAN  FACTORS  AND  SPACE  CABINS 
Astronautics  3(1):42,  43,  71,  J«r..  1958 

ABSTRACT:  A  look  at  the  engineering  and  technological  problems  associated  with 
keeping  living  components  operating  at  peak  efficiency  in  space,  and  howH  CTD 
work  in  this  area  is  helping  in  the  solution  of  such  problems.  (Literaf uurover- 
zicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine  Bibliography)  (Technisch 
Documentatie  en  Informatie  Centrum  voor  de  Krijgsmacht,  den  Haag,  Netherlands) 
j^pt.  No.  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 
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Koneccl,  E.B.  1957  PHYSIOLOGICAL  FACTORS  IN  USAF  AIRCRAFT  ACCIDEOTS 

(Paper,  28th  Annual  Meeting  of  Aero  Medical  Association,  Denver,  Colo., 

May  6-8,  1957)  See  also  J.  Aviation  Med.  28(6) : 553-558 . 

CONCLUSIONS:  In  conclusion,  we  can  say  that  factors  affecting  the  norral  physio¬ 
logic  state  of  the  pilot  (or  crew)  are  contributing  causes  rather  than  primary 
causes  of  major  aircraft  accidents.  A  few  physiologic  conditions  like  hypoxia 
and  vertigo/disorientation  were  primary  causes.  Fatigue  appeared  as  a  contributing 
factor  in  a  number  of  accidents  but  the  incidence  appears  to  be  decreasing  i.e., 
thirty-four  cases  in  1955  to  thirteen  in  1956.  G  forces  and  vibrations  appeared 
as  contributing  factors  in  a  large  number  of  accidents;  however,  their  signifi¬ 
cance  could  not  be  fully  evaluated  from  the  available  data.  The  adversities  of 
decompression,  physical  disturbances,  hyperventilation,  hypoglycemia,  carbon  mon¬ 
oxide  poisoning,  and  air  sickness  do  not  seem  to  be  primary  problem  areas. 
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Konecci,  E.  B.  1958  DECOMPRESSION  EVENTS  IN  BIO -SATELLITES 

(Paper,  ARS  Semi-Annual  Meeting  of  the  American  Rocket  Society,  Los  Angeles, 
California,  June  8-12,  1958) 

ABSTRACT;  Safety  aspects  in  accidental  decompression  include:  (a)  structural 
techniques  like  Whipple's  meteor  bumper  wall,  multiple  construction  and  thicker 
wall  construction;  (b)  self  sealing  techniques;  (c)  detection  of  leaks;  (d) 
warning  the  human  occupants;  (e)  reserve  high  pressure  gases  to  delay  the  decom¬ 
pression;  (f)  use  of  full  pressure  suits;  (g)  personnel  training  for  emergency 
conditions;  and  (h)  other  devices  like  compartmentat ion ,  rccompression  chamber, 
pressurized  bunks  or  seat  capsule,  pressure  bag  and  repair  kit  for  sealing  leaks. 
(Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine  Bibliography) 
(Technisch  Documentatie  en  Inforraatie  Centrum  voor  de  Krijgsmacht,  den  Haag, 
Netherlands)  Rept.  No.  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 
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Konecci,  E.  B.  1958  SPECIFIC  FACTORS  IN  SPACE  CABIN  DESIGN  -  PROBLEMS  OF 

RESPmTION  AND  DECOMPOSITION  WITH  SEALED-CABINS.  ,  (Paper,  Society  of  Auto¬ 
motive  Engineers  National  Aeronautic  Meeting,  Los  Angeles,  Calif.,  Sept.  29 
-  Oct.  4,  1958) 


ABSTRACT;  For  short  duration  space  flights,  attaining  and  maintaining  an  ade¬ 
quate  atmosphere  should  be  possible  with  conventional  oxygen  systems,  and  chemi¬ 
cal  carbon  dioxide  absorbers.  However,  for  long  duration  flights  lasting  weeks, 
months  or  years,  regenerative  systems,  (e.g.  biological  photosynthesis  via  algae. 
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photolysis  of  carbon  dioxide  with  production  of  oxygen)  will  be  required  since 
payloads  will  be  restricted  in  cubage  and  weight. 

In  vivo  and  in  vitro  photosynthesis  experiments  should  be  encouraged  and  supported 
to  obtain  a  practical  biological  or  photochemical  closed  ecological  system.  In 
addition,  experiments  involving  photolysis  of  carbon  dioxide  with  ultraviolet 
light  and  return  of  oxygen  for  re-use  in  the  cabin  should  be  exploited  since  there 
is  an  abundance  of  free  UV  light  in  spw>ce . 

A  hermetically  sealed-cabin  Is  a  mandatory  requirement  for  extended  space  flight 
operations.  Leaks  through  structures  and  seals  may  prove  to  be  more  important 
than  meteoroid  penetrations.  If,  for  some  reason  hermetic  sealing  is  not  possible 
on  the  first  space  cabins,  then  leaks  rates  will  have  to  be  precisely  calculated 

so  that  adequate  oxygen  reserves  are  carried  on  board.  The  longer  the  exposure 
of  the  cabin  in  space  the  greater  the  probability  of  a  penstrating  hit  by  a 
meteoroid.  In  general,  the  expected  meteoroid  holes  will  be  very  small. 

However,  to  prevent  excessive  loss  of  oxygen,  these  leaks  will  have  to  be 
rapidly  detected  and  sealed.  (Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke) 
(Space  Medicine  Bibl .ography)  (Technisch  Tlocumentatie  en  Informatie  Centrum 
voor  de  Kri jgsmacht ,  den  Haag,  Netherlands)  Rept .  No.  TDCK-16903;  ASTIA  AD-227 
817;  Feb.  1959) 
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Konecci,  E.  B.  1959  HAZARDS  OF  SEALED  CABINS,  Astronautics.  4 
(2):  40-41;  48-51  Feb  1959 

Summary:  Sealed  cabin  systems  in  space  flight  are  exposed  to  cer¬ 

tain  physical  conditions  which  may  affect  the  physiologic  and  psy¬ 
chologic  well-being  of  their  occupants.  The  more  obvious  hazards 
are  high  acceleration  at  the  launching  and  during  ascent;  weight¬ 
lessness  accompanied  by  circulatory,  nervous,  and  digestive  dist¬ 
urbances  during  orbital  flight;  temperature  and  humidity  changes 
within  the  cabin;  which  may  exceed  the  limits  of  human  tolerance, 
and  on  the  outer  surface,  which  may  affect  the  surface  coating  of 
the  capsule  and  further  disrupt  the  therm.il  balance;  radiation 
storms  such  as  those  encountered  by  the  Explorer  satellites;  and 
collisions  with  meteoroids  or  leaks  through  structures  and  seals, 
which  might  result  in  decompression.  To  remain  alive  in  space, 
t.-in  will  require  an  artificial  environment  defined  by  his  physio¬ 
logy,  and  he  must  rely  upon  the  spaceship,  especially  the  complex 
sealed-cabin  system,  to  fulfill  and  maintain  this  requirement.  En¬ 
vironmental  control  is  necessary,  particularly  with  regard  to  car¬ 
bon  dioxide,  carbon  monoxide  from  smoking,  overheating  of  equip¬ 
ment  and  fires,  ammonia  from  urine,  methane  and  hydrogen  from  fla¬ 
tus, evaporation  of  sweat  and  glandular  excretions  of  the -sk in-, -Jtnd _ 

indole,  skatole,  H2S ,  phenol,  and  various  amines  from  the  feces.  This 
may  necessitate  the  conservation  of  materials  by  conversion  and  re¬ 
cycling. 
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Koneccl,  E.B.  and  A.J.  Carah,  and  S.  Deutsch  1960  HUMAN  FACTORS  IN 
MISSILES  AND  SPACE  SYSTEMS  DESIGN 

(American  Rocket  Society  ARS  Anatomy  of  Manned  Space  Operations  Conference, 
October  10-12,  I960) 

ABSTRACT:  Couglas  Aircraft  -Coinpany,  Inc.  looks  upon  human  factors  and 
life  sciences  activities  as  an  integral  and,  necessary  part  of  the  design 
processes  of  missile  and  space  systems,  and  its  hardware.  Such  activity 
has  become  accepted  as  useful  and  necessary  by  the  designers,  primarily 
as  a  result  of  positive  benefits  already  demonst.'ated . 
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Konlkoff,  J.  J.  1961  SPACE  FLIGHT  ECOLOGIES 

(Space  Sciences  Laboratory,  General  Electric,  Missile  &  Space  Vehicle 
Dept.)  Report  R61SD200;  ASTIA  AD-268  509;  Dec.  1961 


CONCLUSIONS:  Two  systems  have  been  described  in  this  paper  for  the  support  of 
human  life  in  sealed  space  vehicles.  The  first  system,  a  partially  closed 
ecology,  has  a  number  of  important  advantages:  1)  It  is  composed  of  subsystems 
which  have  been  found  to  be  feasible  by  experimental  methods.  2)  As  a  result  of 
this  feasibility  and  the  regeneration  and  recovery  of  man's  metabolic  waste 
materials,  large  weight  savings  can  be  effected  over  a  finite  flight  time.  3) 
Since  the  subsystems  comprise  known  reactions  and  to  a  great  extent  known  yields 
from  these  reactions,  the  so-called  lead  time  in  assembling  such  a  complete  life 
support  system  should  be  relatively  short.  In  fact,  it  is  estimated  that  within 
perhaps  one  to  two  years  a  system  of  the  type  described  could  be  assembled  and 
tested.  This  latter  point  is  of  great  importance  when  it  is  remembered  that 
multi-manned  cis-luhar  flight  experiments  are  currently  being  planned  for  the 
immediate  future. 

The  second  ecological  system  presented  is  a  much  more  ambitious  one  and  requires 
a  considerable  amount  of  research  and  development.  Not  only  is  research 
necessary  with. respect  to  the  metabolism  of  algae,  but  appropriate  equipment 
must  be  designed  for  such  things  as  equilibrium  maintenance,  waste  management 
and  food  processing.  In  addition,  the  very  considerable  problem  concerning 
the  utilization  of  light  by  the  cell  and  the  source  of  this  light  is  of  prime 
importance.  The  search  should  continue  to  find  better  strains  of  micro-organisms 
or  to  optimize  those  strains  thatare  now  being  used.  The  system  described 
appears  to  offer  the  greatest  promise  for  the  indefinite  (planetary  station)  or 
extremely  long  flight  time.  (AUTHOR) 
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Koochetnbere ,  C.T  1952  HUMAN  FACTORS  RELATIVE  TO  THE  PROBLEM  OF  ESCAPE- 

EJECTION  ACCELERATIONS.  (Paper,  Conference  on  Problems  of  Emergency  Escape 
In  High  Speed  Flight,  29-30  Sept.  1952,  at  Wright-Patterson  AFB ,  Ohio) 

ASTIA  AD- 14  347 


ABSTRACT:  This  paper  concerns  itself  with  research  work  associated  with 
ejection  accelerations  and  how  this  data  has  been  utilized  in  the  development 
of  equipment  that  will  safely  eject  pilots  from  high  performance  aircraft. 
German  and  British  experiments  on  human  tolerance  to  acceleration  are  reviewed. 
On  the  basis  of  the  data  obtained  in  these  experiments,  the  Martin  Baker  Air¬ 
craft  Company  developed  a  high-performance  catapult,  on  which  test  subjects 
were  exposed  to  17-21  g  over  periods  from  0.15  -  0.25  seconds.  No  injuries 
or  undesirable  side  reactions  were  sustained.  The  firm  developed  a  face  cur¬ 
tain  "for  effectively  maintaining  the  proper  body  and  head  position  and  reliev¬ 
ing  some  fo  the  loading  on  the  vertebrae  during  ejection  strokes  without  injury 
or  notable  discomfort. 
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Korol'kov,  0.  N.  1961  CALCULATING  THE  LOAD  FLOOR  OF  AN  AIRCRAFT. 

Izvestiya  Vysshikh  Uchebnykh  Zavedcniy  Aviatsionnaya  Tckhnika  No.  3,  pp .  78- 
88,  1961  (Translation  Services  Branch,  Foreign  Technology  Division,  Wright- 
Patterson  AFB,  Ohio)  Translation  No.  FTD-TT-61 -204/1^2 ;  ASTIA  AD-269  152; 

7  Dec.  1961 


CONCLUSIONS:  (1)  The  elasticity  of  the  fuselage  does  exert  a  considerable  effect 
on  the  magnitude  of  bending  moments  of  non-sandwiched  longitudinal  beams. 

(2)  In  some  instances,  when  on  account  of  fuselage  elasticity  there  is  a  sharp 
rise  in  the  calculated  moments  of  the  beams,  it  is  more  convenient  to  change  Intc 
longitudinal  sandwich  beams. 

(3)  The  approximate  method  of  calculating  floor  cover  with  consideration  of 
fuselage  elasticity,  suggested  in  the  report,  is  very  simple  and  warrants  suffi¬ 
cient  accuracy  for  practical  calculations.  (AUTHOR) 
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Korsak,  K.  1960  TK.'- TECTORIES  OF  OBJECTS  EJECTED  FROM  AIRCRAFT. 

Can.  Aeron.  Journal  6(l):3-9  Jan.  1960 


ABSTRACT:  A  method  of  calculating  the  trajectories  of  objects,  such  as 
occupied  seats  or  capsules  ejected  from  an  aircraft  is  presented. 


Kramer,  S.B.  &  R.A.  Byers  1960  A  MODULAR  CONCEPT  FOR  A  MULTI -MANNED  SPACE 
STATION 

In:  Proceedings  of  the  Manned  Space  Stations  Symposium.  (New  York:  Ins  Cl Cute 
of  Aeronautical  Sciences,  1960)  Pp.  36-73 


ABSTRACT:  Contains  a  section  on  the  Micro-Ecology  which  Is  broken  down  Into 
the  following  subsections:  Biochemical  (Respiratory,  Nutritional,  Waste); 
Psychological  (Termal,  Vibratory  and  Aurol,  Gravitational);  External  Phenomena 
(Radiation,  Meteors);  and  Hardware  (Micro-Atmosphere  System,  Equipment  Weights 
plus  Power) . 
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Kooy,  J.M.J.  1952  SOME  PROBLEMS  OF  INTERPLANETARY  TRAVEL 
Ing.  6A:37-45,  1952 


ABSTRACT:  "Calculation  of  satellite  vehicle  and  escape  vehicle.  Discussion 
of  overall  mass-ratio  as  a  function  of  exhaust  velocity  and  acceleration." 
Brit.  Interplan.  Soc.  J.  12:85,  Mar.  1953 
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Kresser,  S.L.  &  R.J.  Sippel  1962  PUBLICATIONS  OF  THE  JET  PROPULSION  LABORATORY 
JULY  1961  THROUGH  JUNE  1962  * 

(jet  Propulsion  Lab,,  Calif,  Inst,  of  Tech.,  Pasadena,  Calif J  JPL  Bibliography 
39-3  NASA  contract  NAS7-100  ^  s  f  y 


ABST^CT:  This  bibliography  has  been  divided  as  follows:  author,  index,  summary 
publications,  astronautics  information,  numerical  Index,  and  subject  index. 


Kuklewicz,  E.  F.  1950  STATIC  ULTIMATE  LOAD  OF  FOUR  MAN  TROOP  SEAT  WITH 
REINFORCED  CANVAS  SEAT  BOTTOM.  (Fairchild  Aircraft  -  Hagerstown,  Md.) 
(LTllO-722)  Test  Model  C-119B,  25  Aug.  1950  ASTU  ATI  135  824. 
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Kuntz,  W.H.  1946  PILOT  EJECTION  SEAT  TESTS  AT  MUROC  ARW  AIR  FIELD. 
(Engng.  Div. ,  AMC,  Wright-Pattersbn  AFB ,  Dayton, Ohio) 

July  1946.  ASTIA  ATI  43122 


ABSTRACT:  Report  is  given  of  pilot  ejection  seat  tests  conducted  from  an 
F-61B  fighter.  Detailed  description  and  general  remarks  are  given  for  each 
test.  Curves  showing  the  trajectory  of  seat  and  dummy  with  respect  to  the 
test  airplane  after  ejection  are  included.  Still  prints  from  the  motion 
picture  records  of  the  tests  are  given.  It  is  concluded  that  this  pilot 
ejection  seat  is  satisfactory  for  ejecting  a  200-lb  dunmy  and  parachute  equip¬ 
ment  from  an  airplane  in  flight  up  to  ve'locities  of  approximately  290  nph  IAS 
at  12,000  ft  altitude.  .  Automatic  devices  are  satisfactory  for  releasing  the 
lap  belt  and  the  dummy's  parachute  when  proper  inspection  is  applied.  Recotrmen- 
dations  are  given  for  future  tests. 
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Kuntz,  W.H.  1948  THE  DORNIER  335  PILOT  EJECTION  SEAT. 

(LeBoeuf  Co.,  Dayton,  Ohio)  Report  2-R-OOl,  Feb.  1948.  ASTIA  ATI  54820 


ABSTRACT:  The  Dornier  335  pilot  ejection  seat  was  evaluated  to  determine 
if  the  system  or  any  features  thereof  might  be  of  value  to  the  USAF  in 
developing  ejection  seats  as  a  means  of  emergency  escape  from  high  speed 
aircraft.  The  seat  was  ejected  by  a  piston  type  catapult  utilizing  com¬ 
pressed  air  as  a  source  of  energy,  and  the  system  produced  an  ejection 
velocity  of  approximately  57.4  fps  at  maximum  accelerations  of  approximately 
25  g.  The  syst;em  is  described  in  detail,  including  performance  data  and  a 
comparison  of  Dornier  335,  and  USAF  ejection  systems.  The  complete  Dornier 
installation  was  studied  to  determine  the  relationship  between  the  various 
components  of  the  system,  and  the  measurements  of  significant  features  were 
recorded.  It  was  found  that  there  are  no  advantages  of  this  system  over 
the  present  USAF  ejection  system  utilizing  a  powder  charge  catapult. 
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Lafferty,  R.E.,  R,  Graetzer  1957  A  STRAIN  GAUGE  METHOD  OF  MEASURING 

WIND-BLAST  ON  FLIGHT  HEADGEAR.  WADD  TR  57  204,  ASTIA  AD  118169 


ABSTRACT:  The  headgear,  such  as  helmets,  oxygen  masks,  etc.,  worn  by  pilots 
must  be  able  to  withstand  the  windblast  conditions  encountered  during,  emer¬ 
gency  ejection  from  a  moving  aircraft.  During  the  course  of  the  tests 
‘  herin  described,  strain  gauges  were  used  to  measure  the  forces  exerted  by 
the  windblast.  When  plotted,  the  data  obtained  gave  qualitatively  consist¬ 
ent  graphs,  and  when  correlated  with  high  speed  motion  pictures  of  Che  test 
runs,  indicated  this  method  of  instrumentation  to  be  a  feasible  means  for 
windblast  force  measurements. 
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Laine,  C.  0.  1961  EVALUATION  OF  ARMY  PARACHUTE,  PERSONNEL,  TYPE  A/P28S-3. 

(Air  Force  Flight  Test  Center,  Edwards  AFB,  California)  Addendum  II  to 
AFFTC-TR-61-37;  ASTIA  AD-261  954;  Aug.  1961 

ABSTRACT:  This  addendum  presents  the  recommenced  procedures  and  techniques  for 
using  the  "Army  Free-Fall  Parachute  Assembly,  A/P28S-3"  in  conjunction  with  C-130 
C-119,  C-123,  C-54,  C-47,  SA-16,  and  U-IA  (Army)  aircraft.  (AUTHOR) 


Laine,  C.O.  1962  TESTS  OF  H.  KOCH  AND  SONS,  INC.,  PARACHUTE 

HARDWARE.  (Air  Force  Flight  Test  Center,  Edwards  AFB,  Calif.) 
Technical  Documentary  Rept .  no.  62-36,  ASTIA  AD-  292981,  Nov.  1962 


ABSTRACT:  This  report  presents  the  results  of  testing  experimental  personnel 
parachute  hardware  designed  by  Koch  and  Sons,  Inc.,  Corte  Madera,  California. 
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The  test  items  were  adjustable  connector  assemblies,  Koch  P/N015- 10236- 1  and 
canopy  release  assemblies,  Koch  P/N015- 102 17-9 .  The  test  Items  were  Installed 
on  standard  parachute  pack  and  harness  assemblies,  P/N  51J7730. 

The  purpose  of  the  tests  was  to  determine  the  structural  strength  of  the 
parachute  hardware  by  slubjecting  it  to  dynamic  loads  of  7000  to  9000  pounds 
and  to  determine  the  suitability  of  the  parachute  hardware  for  use  on 
personnel  parachutes  designed  for  emergency  escape  from  Century  type  aircraft 
by  conduct  of  live  Jump  parachute  tests. 

The  parachute  hardware  withstood  the  required  dynamic  load  tests  without  any 
deformation.  All  test  parachutists  commented  favorably  on  wearing  comfort 
and  ease  of  operation.  The  experimental  parachute  hardware  Is  considered 
suitable  for  use  on  personnel  parachutes 
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Lakeman,  G.  M.  1961  SAFETY  AND  EMERGENCY  EQUIPMENT  FOR  AIRCRAFT  CREWS  - 
BIBLIOGRAPHY. 

(Technisch  Documentatie  en  Informatie  Centrum  voor  de  Krljgsmacht,  Den 
Haag,  Nederland)  Rapport  TDCK  Nr.  2A600A.  ,  ASTIA  AD  256  063. 

ABSTRACT:  This  bibliography  contains  a  list  of  reports,  articles  and  other 
materials  on  safety-  and  emergency  equipment  for  aircraft  crews.  Sources  of 
materials  were  compiled  from  the  files  of  the  Netherlands  Armed  Services  Tech¬ 
nical  Documentation  apd  Information  Center,  the  Central  Luchtvarrt  Documentatie 
Olenst  and  the  Index  Aeronautics  from  1954-1961. 
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Lambert,  E.H.  1945  COMPARISON  OF  THE  PHYSIOLOGIC  EFFECTS  OF  POSITIVE 

ACCELERATION  ON  SUBJECTS  IN  THE  MAYO  CENTRIFUGE  AND  IN  AN  A-24  AIRPLANE 
(Army  Air  Forces  Materiel  Canter)  Contract  No.  w(33-038)  ac-9166;  August  1945; 
ASTIA  ATI  13248 


ABSTRACT:  An  RA-24A  Douglas  Dauntless  dive  bomber  has  been  equipped  for  study 
of  the  physiologic  effects  of  positive  acceleration  on  the  human  subject  in 
flight.  The  physiologic  changes  studied  in  the  airplane  were  the  visual 
symptoms,  the  changes  in  the  ear  pulse,  the  blood  content  of  the  ear  and  the 
pulse  rate.  Motion  pictures  of  the  subjects  we  e  taken  in  many  instances. 

G  tolerance  as  measured  by  the  occurrence  of  visual  symptoms  was  on  the  average 
0.7  g  higher  in  the  airplane  than  on  the  Mayo  centrifuge.  The  level  of  acceler¬ 
ation  at  which  loss  of  the  ear  pulse  occurred  was  on  the  average  0.5  g  higher 
in  the  airplane.  The  observations  Included  in  this  study  establish  the  essential 
aimilarity  of  the  effects  of  positive  acceleration  on  subjects  in  the  airplane 
and  on  the  centrifuge.  They  support  the  validity  of  applying  the  results  of 
centrifuge  studies  to  conditions  of  actual  flight 
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Uii*ert,  E.H.  1945  COMPARISON  OF  THE  PHYSIOLOGIC  EFFECTS  OF  POSITIVE 

ACCELERATION  ON  SUBJECTS  IN  THE  MAYO  CENTRIFUGE  AND  IN  AN  A-24  AIRPLANE 
(Submitted  to  Nat'l.  Research  Council,  Sept.  1945,  and  as  memo.  rept.  to 
Aero  Medical  Lab.,  Wright  Field,  Oct.  1945)  CAM  Report  #467 

ABSTRACT:  This  study  Was  undertaken  to  determine  whether  or  not  there  are 
differences  between  the  subjective  and  objective  physiologic  changes  which 
occur  in  human  subjects  as  a  result  of  exposures  to  pualLlve  acceleration  on 
a  centrifuge  as  compared  with  those  which  occur  in  an  airplane.  The  pulse 
rates  of  the  subjects  both  prior  to  and  during  exposure  to  acceleration  were 
higher  in  the.  airplane  than  they  were  on  the  centrifuge.  On  the  other  hand, 
the  actual  cardiac  acceleration  resulting  from  exposure  to  a  given  magnitude 
of  acceleration  was  less  in  the  airplane  then  on  the  centrifuge,  wnile  the 
Increase  in  pulse  rate  cn  exposure  tc  ac.,elei.aLions  which  ~<roduced  an  equal 
degree  of  impairment  of  vision  was  almost  the  same  in  the  two  instances. 

The  general  pattern  of  the  change  in  pulse  rate  during  exposure  to  acceleration 
waa  the  same  in  the  airplane  and  centrifuge,  although  like  other  events  the 
aaxionn  cardiac  acceleration  waa  attained  slightly  earlier  in  the  airplane. 
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Umber  t,  E.  H.  1945  COMPARISON  OF  THE  PROTECTIVE  VALUE  OF  AN  ANTI  BLACKOUT 
SUIT  ON  SUBJECTS  IN  AN  A-24  AIRPLANE  AND  ON  THE  MAYO  CENTRIFUGE 
(Mayo  Aero  Med.  Unit  Memo  Rept.  to  AAF  Material  Center.  Contract  No. 
W(33-038)  ac-9166.  Serial  Rept.;  Series  B,  No.  2) 

See  also:  J.  Aviation  Med.  21(l):2S-37,  Feb.  1950, 
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Lambert,  E.H.  1945  COMPARISON  OF  THE  PROTECTIVE  VALUE  OF  AN 

ANTIBLACKOUr  SUIT  ON  SUBJECTS  IK  AN  A-24  AIRPLANE  AND  ON  THE  MAYO 
CENTRIFUGE.  CAM  Report  #487,  October  1945 
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Laa*ert,  E.  H.,  &  E.  H.  Wood  1952  SOME  FACTORS  WHICH  INFLUENCE  THE  PROTECTION 
AFFORDED  BY  PNEUMATIC  ANTI-G  SUITS.  J.  Avia.  Med.  23:218-228 
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Lamport,  Hoff  &  Herrington  1944  REVIEW  OF  METHODS  OF  APPLYING  AIR  PRESSURE 
TO  THE  EXTREMITIES  FOR  PROTECTION  AGAINST  ACCELERATION  WITH  MEASUREMENTS 
OF  THE  EFFECTIVE  PRESSURES  ON  THE  SKIN 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C.) 
CAM  Rept.  No.  228;  24  November  1944 


Lamport,  H.  &  L.P.  Herrington  1944  CENTRIFUGE  TESTS  OF  THE  PNEUMATIC  LEVER 
ANTI-"G"  SUIT 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D.C,) 
CAM  Rept.  No.  368;  14  June  1944 


ABSTRACT:  Nine  male  subjects  tested  the  PLS  Inflated  to  1.14  to  1.85  pal  on 
the  Wright  Field  Centrifuge.  Overall  protection  against  all  visual  symptoms 
was  1.38  "g*.  Roughly  equal  protection  was  obtained  against  all  visual  symptoms 
The  PLS  suit  offers  promise  of  cooler  anti-"g"  device  than  those  suits  where 
pressurized  bladders  cover  large  areas  of  the  body. 
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Lamport,  H.,  &  L.  P.  Herrington  1944  PRESSURE  EXERTED  ON  THE  LOWER  EXTREMITY 
BY  THE  LATEST  MODELS  BERGER  SINGLE  PRESSURE  ANTI-"G’'  SUIT  AND  PNEUMATIC 
LEVER  ANTI-"G"  SUIT.  (Yale)  CAM  No.  294;  27  March  1944 

ABSTRACT:  (a)  The  pressures  imparted  to  the  tissues  of  the  leg  by  latest  models 

pneumatic  Berger  single  pressure  suit  and  Yale  pneumatic  lever  suit  were  measured 
during  Inflation  with  acceleration. 

(b)  Berger  SPS  gives  maximum  pressure  on  calf,  the  PLS  gives  gradient  pressure 
d“'-i.easing  from  ankle  to  the  thigh. 

(c)  The  PLS  gives  much  more  uniformity  of  pressure  at  any  given  level  than  the 
Berger  SPS  . 

(d)  Berger  SPS  is  painful  over  the  thighs  without  acceleration  when  inflated 
higher  than  7  psi.  The  PLS  is  not  painful. 

(e)  It  is  thought  tha"  uniformity  of  pressurization  and  provision  of  gradient 
pressure  -.night  give  added  "g"  protection  to  PLS. 

(f)  Further  development  of  PLS  and  its  trial  in  centrifuge  and  plane  seems 
indicated 
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Lamport,  H. ,  W.C,  Clark  &  L.P.  Harrington  1945  THE  COMFORT  AND  ACCELERATION 
PROTECTION,  ON  THE  CENTRIFUGE  OF  THE  L-12  PNEUMATIC  LEVER  ANTI-BLACKOUT 
SUIT 

(National  Research  Council,  Committee  on  Aviation  Medicine,  Washington,  D,C,) 
CAM  Rept.  No.  483;  1  May  1945 


ABSTRACT:  Comparison  betveen  Pneumatic  lever  suit  and  the  G-4  suit.  Subjects 
pt®f®rred  lever  suit  assuming  each  gave  equal  protection. 


Lamport,  H.  &  L.P.  Harrington  1945  TEST  OF  THE  GENERAL  ELECTRIC  ACCELERATION 
ACTIVATED  AIR  PRESSURE  REGULATOR  (P-321-14)  AND  VALVE  (P-321-13) 

1  May  1945 
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Langner,  F.  C.  I960  CONDUCT  STUDY,  DESIGN,  DEVELOP  AND  FURNISH  PROTOTYPES  OF 
ENERGY  ABSORPTION  SYSTEMS  FOR  AIRCRAFT  SEATS  (Aerotec  Industries,  Inc., 
Ae^otherm  Dlv.,  Bantam,  Conn.)  Contract  NOas  57-367-c;  ASTIA  AD-272  672; 

30  March  1960 

ABSTRACT:  This  investigation  proved  a  tube  and  die  energy  absorption  system  Can 
be  mounted  on  a  catapult  tube  and  be  secured  to  the  ejection  seat  by  its  trunnion 
bolts. 

The  energy  absorber  unit  was  statically  and  dynamically  tested  to  prove  its 
reliability  and  load  qualities.  Final  design  consists  of  a  3-1/8"  dia.  x  .049" 
4130N  steel  draw  tube  secured  to  the  catapult  tube  by  a  threaded  adapter.  A 
trunnion  mounted  die  is  fastened  to  the  ejection  seat  with  two  brunnion  bolts. 

The  die  and  its  guide  sleeve  have  a  maximum  O.D.  of  3.250"  while  the  inner  draw¬ 
ing  surface  is  2.975"  diameter.  Provisions  are  made  for  4'  of  E/A  mtion  with  a 
loading  of  7600  lbs.  The  completed  unit  weighs  3.31  pounds. 

The  second  phase  of  this  report  showed  that  a  tube  and  die  vertical  energy  absorp¬ 
tion  system  can  be  adapted  to  a  crew  member  seat.  The  nergy  absorption  unit  was 
tied  in  with  the  vertical  adjustment  of  an  Aerotherm  Model  442  Helicopter  seat  to 
provide  2"  of  energy  absorber  motion  when  the  seat  was  fully  down  and  4"  maximum 
movement  when  the  seat  is  2"  above  the  lowest  point.  During  static  seat  test  the 
energy  absorption  units  operated  satisfactory.  The  energy  absorption  prototype 
units  secured  to  the  three  442  seats  use  a  7/8"  x  .035"  4130N  steel  draw  tube 
with  a  die  I.  D.  of  .851"  diameter.  These  units  will  go  into  operation  when  a 
4810  lb.  down  load  is  applied  to  the  442  seat.  The  E/A  units  weigh  .89  pounds 
each  while  the  total  conversion  adds  5.8  pounds  to  the  original  seat. 
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The  tube  and  die  energy  absorber  system  possess  the  following  characteristics 
desirable  for  an  efficient  system. 

(1)  Constant  loading  during  the  complete  energy  absorption  cycle. 

(2)  Reliability  of  operation 

(3)  Irreversibility  can  be  incorporated  with  few  additional  parts 

(4)  Adaptability  can  readily  be  accomplished  on  ejection  and  crew  seats 

(5)  Low  weight  energy  absorption  system. 

(6)  Simplicity  of  design  for  low  manufacturing  costs. 

(AUTHOR) 
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Lansberg,  M.P.  1955  ON  THE  ORIGIN  OF  THE  UNPLEASANT  SENSATIONS  ELICITED 
BY  MOVEMENTS  DURING  AFTER-SENSATIONS. 

Aeromed  Acta  (Soesterberg) ,  4:67-72 
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Lanz,  R.  C.  1948  KINETIC  MEASUREMENTS  ON  A  PILOT -DUMMY  EJECTED  FROM  A  P-82 

AIRPIA1<'E  (Air  Materiel  Command,  Wright-Patterson  AFB,  Ohio)  Rept .  MCREXAS- 
4:341-3-4,  11  March  1948;  ATI  No.  22026 


ABSTRACT:  Tests  were'  made  to  obtain  data  relative  to  the  forces  experienced  by  a 
pilot-dummy  when  ejected  upward  from  high-performance  aircraft  by  means  of  a  cata¬ 
pult.  Tests  were  made  with  a  P-28  airplane.  The  measuring  instrumentation  ma- 
sisted  of  a  multi-channel  recording  wscillograph  in  conjunction  with  resistance- 
type  acceleration,  air  pressure,  and  position  transmitters.  It  was  concluded  that 
rearward  accelerations  become  more  critical  at  airspeeds  above  430  knots  and  that 
armor  plate  should  be  attached  to  the  ejection  seat  rather  than  the  fuselage  to 
reduce  this  acceleration.  (ASTIA) 
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Lappin,  A.N.~  1949  DESIGN  OF  ROTATABLE  SEAT  FOR  ACCELERATION  ATLEVLATION 
(Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  New  York)  December  1949; 
Report  BC-531-S-16;  ASTIA  ATI  125  505 


ABSTRACT:  The  rotatable  seat,  described  in  this  report,  is  an  acceleration 
sensitive  device  which  automatically  causes  the  pilot's  or  passenger's  body 
to  be  oriented  into  a  position  Which  greatly  increases  his  tolerance  to  high 
acceleration. 
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Utham,  P.  1953  ANALYSIS  OP  EJECTION  SEAT  ESCAPES. 

(Inat.  Aviation  Med.,  R.A.P.,  Parnborough)  PPRC  Kept.  851 
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Latham,  F.  1955  PHYSIOLOGICAL  REQUIREMENTS  OF  EJECTION  SEATS. 

(Inst',  of  Aviation  Med.,  R.A.F.,  Parnborough)  PPRC  Memo  63,  Sept.  1955 
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Latham,  F.  1957  LINEAR  DECELERATION  STUDIES  AND  HUMAN  TOLERANCE. 

(Flying  Personnel  Research  Committee,  Gt.  Brit.)  FPRC  Rept.  No.  1012; 
June  1957.  ASTIA  AD  141  044. 


ABSTRACT:  The  limits  of  physiological  tolerance  to  linear  deceleration  lasting 
0,2  to  0.4  secs,  have  been  assessed  for  subjects  wearing  four  types  of  Service 
torso-restraining  harnesses  without  litib  restraint.  A  combined  harness  alone, 
which  is  proposed  for  use  in  Service  aircraft,  should  give  protection  up  to  17  g 


but  above  this  figure  serious  injury  isj 


employed,  it  is  considered  that  the  safe  limit  may  be  raised  to  at  least  20  g. 
Above  this  figure  arm,  leg  and  head  restraint,  and  a  jerk  in  harness  should  give 
protection  up  to  25  g.  Attention  is  drawn  to  the  possible  mechanism  of  injury 
to  the  larynx,  face  and  chest.  Peak  intra-abdominal  pressures  of  450  mm.  Hg*  at 
12  g  have  been  recorded  in  a  test  subject.  When  the  test  subjects  were  relaxed 
prior  to  impact  a  protective  extensor  response  in  the  lower  limbs  tending  to 


brace. the  subject  against  the  rudder  pe{ 
milliseconds  after  impact.  (Author) 
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Latham,  F. 
Proc ,  Roy , 


1957  A  STUDY  IN  BODY  BALLI] 
Sue.  B.  197:  121-139,  Aug 

(RAF,  Institute  of  Avia| 
1957 


See  also 
No .  10’ 6 ,  Jan 


ABSTRACT:  To  define  the  upper  limits  o| 
tions  acting  through  the  vertica.1  axis 
tests  in  vertical  ejection  rigs  were  as| 
waist  recorded  up  to  30  g  lasting  0.01 
teristics  of  the  man-seat  system  were 


likely.  If  additional  leg-restraint  is 


dais  was  not  detected  less  than  100 


jSTICS.  SEAT  EJECTION. 

1957 

tion  Medicine,  parnborough)  FPRC  Rept, 


f  tolerance  for  short-duration  accelera- 
ot  the  body,  subjective  reactions  from 
scssed.  Accelerometers  on  the  head  and 
to  1.0  sec.  Frequency  and  damping  charac 
termined  by  vibrating  the  system  over 


de 


the  frequency  range  of  1  to  20  c./sec.,  and  by  use  of  sledge-hammer  and  seat- 
drop  experiments.  Tolerance  was  found  to  be  conditioned  by  the  force-time 
function  of  the  ejection  gun,  the  alignment  of  the  body  and  seat,  and  the  dynamic 
characteristics  of  the  seat  pack.  For  minimum  overshoot  of  acceleration  in  the 
body  the  optimum  duration  of  force  was  0.23  sec.  Low-frequency  response  of  the 
man  was  the  important  variable.  Previously  defined  limits  of  thrust  should  be 
adhered  to  as  anatomical  limits.  Maximum  overshoot  in  the  body  would  result 
with  a  rate  of  acceleration  change  increased  to  400  g/sec. 
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Utham,  F.  1958  LINEAR  DECELERATION  STUDIES  &  HUMAN  TOLERANCE 

■  Clin.  Scl.  17(1) :121,  Feb.  1958. 


ABSTRACT:  The  physiological  effects  of  decelerations  up  to  16  g,  with  a  maximal 
rate  of  change  of  300  g/second,  were  studied  In  human  subjects  on  a  rocket- 
propelled  trolley  apparatus.  Four  types  of  restraining  harness  were  compared. 
Including  a  conventional  Royal  Force  "Z"  harness  comprised  of  shoulder  and 
lap  strapsj  a  four-point  harness  incorporating  leg  (crutch),  lap,  and  shoulder 
straps,  and  two  three-point  variations  of  the  latter  harness.  Decelerations 
up  to  12  g  were  found  to  produce  no  undue  discomfort  or  bruising  with  any  har¬ 
ness  tested,  provided  that  the  head  was  flexed  to  an  angle  of  45°  prior  to 
impact.  Above  12  g,  bruising  in  the  region  of  the  lap  belt  and  shoulder  straps 
occurred,  particularly  in  the  absence  of  crutch  straps.  Location  of  the  feet 
in  aircraft  rudder  pedals  resulted  in  a  noticeable  reduction  in  lap  belt  load, 
although  no  reflex  leg  muscle  action  could  be  distinguished  until  100  milli- 
seccnds  after  the  start  of  deceleration.  Peak  intra-abdominal  pressures  of 
200-450  nm.  Hg  were  recorded  during  deceleration.  Electrocardiograms  were 
normal  Immediately  following  impact,  and  pulse  rates  returned  to  normal  resting; 
rates  (from  100-140  beats/minute  during  runs)  within  several  minutes.  It  is 
concluded  that  the  leg,  lap,  and  shoulder  harness  gives  protection  up  to  17  g 
but  that  serious  injury  is  likely  above  this  level.  It  is  suggested  that 
the  safe  limit  of  deceleration  might  be  increased  to  20  g  with  additional 
leg  restraint,  and  to  25  g  with  a  Jerkin  harness  and  arm,  leg,  and  head 
restraints- 
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Laughlin,  C._P,  and  W.^  S.  Augerson  _1961 _ PHYSIOLOGICAL  RESPONSES  OF  THE 

ASTRONAOT  IN  THE  MR -4  FLIGHT.  (Results  of  the  Second D.S .  Mahhed 
Suborbital  Space  Flight,  NASA  Manned  Spacecraft  Ctr)  Pp.  15-21,  21  July 
1961. 
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Uurell,  L.  1959  MEDICAL  ASPECTS  OF  ESCAPE  WITH  EJECTION  SEATS  IN 

THE  SWEDISH  AIR  FORCE.  Medd  FI  Nava  lined  Nanald  8(2):  1-6 
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Lautier,  R.A.  1942  PILOT’S  SEAT  WIT  PROOF  LOAD  TESTS  OF  NO.  214- 
MODEL  XAT- IS.  (Boeing  Airplane  Co.,  Wichita  Dlv.,  Kans.)  Report  No. 
X120-6324,  ASTIA  ATI  104  196,  Jan  1942 

"TRACT:  It  la  concluded  from  the  tests  made  and  from  a  study  of  the 
deflection  curves  which  are  a  part  of  this  report  that,  since  the  deflection 
points  of  various  parts  of  the  chair  when  plotted  are  all  approximately 
straight  lines,  no  part  of  the  unit  exceeded  the  elastic  limit  of  the  material 
used  and  is,  therefore,  sufficiently  strong  as  now  supplied. 


798 

Lautier,  Roger  A.  1942  PROOF  LOAD  TEST  -  PILOT'S  SEAT  -  MODEL  XAT- 13  &  14 
Warren  McArthur  Corporation,  Bantam,  Conn.;  Fairchild  Engine  and  Airplane 

Corporation,  Aircraft  Div.,  Hagerstown,  Md.)  Engineering  Report  No.  7709 
ASTIA  ATI  110  521 

ABSTRACT:  The  purpose  of  the  test  described  in  this  report  was  to  apply  static 
loads  simulating  the  forces  of  acceleration  on  the  #203  Pilot's  Seat  Unit  to 
determine  it's  behavior  while  under  Proof  Loads.  In  each  test  207,  of  the  ultimate 
load  was  directly  applied  to  the  unit  to  remove  any  slack  in  the  joints.  Addition¬ 
al  loads  were  applied  in  207.  increments  by  means  of  weights  on  a  platform  suspended 
from  a  whiffle  tree  or  equivalent  in  order  that  after  each  increment  was  added 
the  platform  might  be  raised  leaving  only  the  initial  207.  load.  In  this  manner 
any  set  would  be  noted  and  plotted  to  warn  of  incipient  failure.  Measurements 
were  taken  by  means  of  sliding  wooden  deflection  guages  clamped  to  the  seat  unit 
and  test  rig.  All  deflections  were  noted  and  plotted  during  the  tests.  In 
addition,  photographs  were  taken  at  the  207,  and  proof  loads,  which  negatives  were 
later  superimposed  and  the  resulting  positive  prints  ehow  the  behavior  of  all 
parrs  under  the  loads  applied.  The  results  of  the  tests  showed  that  the  seat  unit 
withstood  the  applied  loads  without  failing  or  retaining  any  permanent  set. 


-  2,731  . 
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Lautier,  R.A.  1942  PROOF  LOAD  TEST  -  CO-PILOT'S  SEAT  -  MODEL  XAT-13  and  14 
(Fairchild  Engine  and  Airplane  Corp.,  Aircraft  Div.,  Hagerstown.  Md.)  Ena. 
Report  No.  7710,  ATI  109-433 

ABSTRACT:  The  {hirpose  of  this  report  is  to  describe  the  results  of  tests  in 

which  static  loads  simulating  the  forces  of  acceleration  were  applied  to  the 
#204  Co-Pilot's  Seat  Unit  to  determine  its  behavior  up  to  Proof  Loads.  Referring 
to  the  curves  incorporated  in  this  report  which  show  the  deflection  of  various 
, parts  while  under  the  different  loads,  it  will  be  noted  that  the  deflections 
form  approximately  straight  lines  or  form  only  the  elastic  portion  of  the 
materials  used.  Points  below  207.  of  the  ultimate  loads  should  be  neglected 
because  their  co-ordinates  do  not  reflect  true  values  due  to  the  slack  in  the 
Joints.  It  may  be  concluded  therefore,  that  the  seat  unit, is  sufficiently 
strong  as  now  supplied. 
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Lautier,  Roger  A.  1942  PROOF  LOAD  TEST  -  RADIO  OPERATOR  SEAT  -  MODEL  XAT-13 
and  14 

Warren  McArthur  Corporation,  Bantam,  Conn.  (Fairchild  Engine  and  Airplane 

Corporation,  Aircraft  Div.,  Hagerstown,  Md.)  Engineering  Report  No.  7711 
ASTIA  ATI  110  522 

ABSTRACT;  The  purpose  of  the  test  described  in  this  report  was  to  apply  static 
loads  simulatirg  the  forces  of  acceleration  on  the  #205  Radio  Operator's  Seat 
Unit  to  determine  its  behavior  up  to  Proof  Loads.  In  each  test  20  percent  of  the 
ultimate  load  was  directly  applied  to  the  seat  unit  to  remove  any  slack  in  the 
joints.  Additional  loads  were  applied  in  approximately  20  percent  increments  by 
placing  weights  on  a  platform  suspended  from  a  whiffle  tree  or  equivalent  in 
order  that  after  each  increment  was  added  the  load  might  be  raised  leaving  only 
the  initial  load.  In  this  manner  any  set  would  be  noted  or  probable  failure 
looked  for.  Measurements  were  taken  by  means  of  sliding  wooden  deflection 
gauges  clamped  to  the  seat  unit  and  to  the  test  rig.  All  deflections  were  noted 
and  platted  to  warn  of  incipient  failures.  In  addition,  photographs  were  taken 
at  the  20  percent  and  proof  loads,  which  negatives  were  later  superimposed  and 
the  resulting  positive  print  shows  the  behavior  of  all  p^rts  under  the  loads 
applieo.  The  results  of  the  tests  showed  that  the  seat  unit  supported  the  loads 
applied  without  collapsing  or  any  parts  thereof  retaining  a  permanent  set. 
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Lautier,  Roger  A.  1942  PROOF  LOAD  TEST  -  NAVIGATOR 'S-SEAT  ---MODEL  XAT-13^  &-l4^~ 
(Warren  McArthur  Corporation,  Bantam,  Conn.^  Fairchild  Engine  and  Airplane 

Corporation,  Aircraft  Div.,  Hagerstown,  Md.)  Engineering  Report  No.  7712 
ASTIA  ATI  109  434 

ABSTRACT;  The  purpose  of  the  test  described  in  this  report  was  to  apply  static 
loads  simulating  the  forces  of  acceleration  on  the  #206  Navigator's  Seat  Unit 
to  determine  its  behavior  up  to  proof  loads.  In  each  test  20  percent  of  the 
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ultimate  load  was  directly  applied  to  the  seat  unit  to  remove  any  slack  in  the 
joints.  Additional  loads  were  applied  in  a ppr optima  tel y  20  percent  increments 
by  placing  weights  on  a  platform  suspended  from  a  whiffle  tree  or  equivalent  in 
order  that  after  each  increment  was  added  the  load  might  be  raised  leaving  only 
the  initial  load.  In  this  manner  any  set  would  be  noted  or  probably  failure 
looked  for.  Measurements  were  taken  by  means  of  sliding  wooden  deflection  gauges 
clamped  to  the  seat  unit  and  to  the  test  rig.  All  deflections  were  noted  and 
plotted  to  warn  of  incipient  failures.  In  addition,  photographs  »*“re  taken  at 
the  20  percent  and  proof  loads,  which  negatives  were  later  super itu  >sed  and  the 
resulting  positive  print  shows  the  behavior  of  all  parts  under  the  loads  applied. 
The  results  of  the  tests  showed  that  the  seat  unit  supported  the  loads  applied 
without  collapsing  or  any  parts  thereof  retaining  a  permanent  set. 
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Lawrence,  M.L. ,  J.W.  Macmillan  and  associates  1946  ANMOTATED  BIBLIOGRAPHY  ON 
HUMAN  FACTORS  IN  ENGINEERING  DESIGN.  (Aviation  Branch,  Research  Division, 
Bureau  of  Medicine  and  Surgery,  Washington,  D.C.)  Project  X-651,  Feb,  1946, 
Astia  ATI.  82599 

ABSTRACT:  An  attempt  has  been  made  to  present  such  information  as  could  be 
found  concerning  human  factors  in  the  operation  of  military  equipment.  Among 
topics  considered  are  the  following: 

Anthropometric  Data:  Physical  measurements,  Dynamotcetric 

measurements. 

Physiology:  Bodily  movements.  Work  performanc. 

Psychology:  Measurements  of  performance,  Training. 

Instruments:  Facing,  Illumination,  Methods  of  indication, 

.  Association,  Auditory  factors. 

Controls:  Shape  and  coding.  Movement,  Placement,  Sequence  of 

operation. 

Work  Place:  Positioning,  Visual  Fields,  Safety. 

Group  operations. 
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Lawton,  Alfred  H.  1952  HUMAN  FACTORS  IN  THE  OPERATIONS  AND  DESIGN  OF  AIRCRAFT 
Journa 1  of  Aviation  Medicine  23;  254-258  &  306 


ABSTR>\CT;  Human  factors  in  aviation  embrace  three  broad  divisions:  (1)  aviation 
medicine,  which  familiarizes  pilots  with  their  equipment,  safety  measures,  and 
preventive  mod  ica  l^^^p^Tsl  (T)~7'uniah  eng  ihee  iT^hg","  which  aha  r^¥s~ruTrrtaTi6hs 
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of  human  response  to  the  aircraft  and  its  equipment;  and  (3)  human  resources 
vhlch  relate  to  selection,  classification,  aptitude  measurement,  training,  and 
human  relations,  taking  into  the  account  the  diversified  nature  oi  human  beings. 
Psychophysiological  aspects  of  noise,  vibration,  use  of  pressurized  cabins,  use 
of  ejection  seats  and  all  kinds  of  protective  equipment,  and  the  impact  of 
speed  are  discussed.  Animal  experiments  have  a  great  value  in  furthering  re¬ 
search  but  ultimately  each  device,  method,  and  principle  has  to  be  tested  by 
"human  guinea  pigs." 
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Uy,  W.  E.  and  Fischer,  L.  C.  19,40  RIDING  COMFORT  AND  CUSHIONS.  J 

47:482-96.  Dec.  1940. 
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Lee,  P.A.  1946  INJURIES  TO  AIRCMW  FROM  THE  CHEST -TYPE  PARACHUTE. 
(Flying  Personell  Research  Committee,  Air  Ministry) 

F.P.R.C.  Report  #658a.  May  1946 
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Lehmkohl,  J.C.  1947  SPINAL  ACCELERATION  MEASUREMENTS  ON  A  PILOT-DUMMY  EJECTED 
FROM  A  P-61  AIRPLANE  IN  FLIGHT 

(Army  Air  Forces,  Materiel  Command,  Engineering  Division)  Serial  No.  TSEAC12A- 
45341-2-5,  1  July  1947;  ASTIA  ATI  10  794 

ABSTRACT:  It  is  concluded  that  the  existence  of  a  vibrating  system;  con.sisting 

of  the  ejection  seat,  the  cushioning  media,  and  the  dummy;  which  induces  the 
■high  peak  accelerations  is  further  substantiated  by  the  results  of  these  tests. 
The  peak  values  of  spinal  acceleration,  as  recorded,  exceed  the  present  known 
physiological  tole  ances  of  a  human  subject.  The  weight  of  the  ejection  charge 
has  a  very  small  effect  on  the  peak  value  of  spinal  acceleration.  The  primary 
factor  effecting  the  magnitude  of  the  spinal  acceleration  peak  is  the  angle  of 
ejection.  Within  0.15  seconds  after  the  catapult  separation  the  spinal  acceler¬ 
ation  of  the  dummy  stabilizes  at  approximately  -2g  for  the  duration  of  the  reebrd 
It  is  recommended  that  ground  tests  be  conducted  to  obtain  additional  data 
concerning  the  effect  of  ejection  angle.  Corrective  action  be  taken  towards  the 
modification  of  the  means  of  cushioning  in  order  to  eliminate  or  reduce  the 
excessive  peak  accelerations.  (Author) 
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Lent,  C.P.  1962  MOBILE  SPACE  SUIT 
(U.S.  Patent  3,  034,  131,  May  15,  1962.) 

ABSTRACT;  A  high-altltude  Inflatable  aviation  suit  is  described  and  illustrated 
.  which  is  made  of  flexible  material  to  withstand  internal  pressures  and  to  flex 
freely.  The  neck  section  includes  an  attached  air-tight  helmet. 
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L.  ,7. ,  R.C.  1946  KINETIC  MEASUREMENTS  ON  A  PILOl’-DUMMY  EJECTED 

FROM  A  P-61  AIRPLANE  IN  FLIGHT.  (Air  Materiel  Command,  Wright -Patterson 
AFB,  Dayton,  Ohio)  ASTIA  ATI  42654,  July  1946 


ABSTRACT:  Data  are  presented  relative  to  the  forces  which  act  on  a  pilot- 
dummy  when  subjected  to  ejection  by  a  catapult  mechanism  from  an  F-61  fighter 
airplane  in  flight.  It  was  ascertained  that  the  average  velocity  of  ejection 
obtained  in  these  tests  closely  approximates  the  velocity  for  which  the 
catapult  was  designed.  The  vertical  acceleration,  as  recorded  for  the  peak 
values,  exceeds  the  present  known  physiological  tolerance  of  a  human  being. 
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Lenr,  Ralph  1948  KINETIC  MEASUREMENTS  OBTAINED  DURING  PILOT-DUMMY  EJECTIONS 
FROM  A  P-80B  AIRPLANE 

(Engineering  Division,  Air  Materiel  Command,  Wr ight-Pa tterson  AFB,  Ohio) 

Serial  No.  MXREXA8-45341-3-8  August  1948  ASTIA  ATI  40805 

ABSTRACT:  A  study  is  made  of  the  kinetic  measurements  obtained  during  pilot- 
dummy  ejection  from  an  F-80D' fighter.  It  was  found  that  the  M-1  (service) 
catapult,  containing  the  M-28  (service)  cartridge,  attained  a  practical  optimum 
in  ejection  acceleration  pattern  while  slightly  exceeding  the  minimum  required 
standard  ejection  velocity.  The  neck  of  the  catapult  does  not  meet  the  general 
structural  requirements  under  ground  test  ejection  conditions.  Following  catapult 
separation,  the  inside  tube  assembly  of  the  catapult  attained  sufficient  kinetic 
energy  in  its  upward  swing  to  impart  a  strong  forward  turning  moment  to  the  seat 
upon  contact  with  the  seat  trunnion.  Recommendations  are  given  for  further 
testing  of  this  equipment. 
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Lcnz,  R.  C.  1948  KINETIC  MEASUREMENTS  ON  A  PILOT-DUMMY  EJECTED  FROM  A  P-82 
AIRCRAFT.  (Air  Material  Command,  Wright -Patterson  AFB,  Ohio)  Rept.  No, 
MCREXA-8-45341-3-4,  March  1948. 

ABSTRACT:  Tests  were  made  to  obtain  data  relative  to  the  forces  experienced! 
by  a  pilot-dummy  when  ejected  upward  from  high-performance  aircraft  by  means 
of  a  catapult.  Tests  were  made  with  a  P-33  airplane.  The  measuring  instru¬ 
mentation  consisted  of  a  multiple-channeled  recording  oscillograph  in  con¬ 
junction  with  resistance  type  acceleration,  air  pressure,  and  position 
transmitters.  It  was  concluded  that  rearward  acceleration  becomes  critical 
at  airspeeds  above  430  knots  and  that  armor  plate  should  be  attached  to 
the  ejection  seat  rather  than  the  fuselage  to  reduce  this  acceleration. 
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Leverett,  S,  D.,  Jr.,  R.  U.  Whitney,  and  G.  D.  Zuidcma  1961  PROTECTIVE 
DEVICES  AGAINST  ACCELERATION.  (In  Gauer,  0.  .H.  and  G.  D.  Zuldema, 
Gravitational  Stress  jji  Aerospace  Medicine)  (Boston:  Little,  Brown 
and  Co.,  1961).  Pp.  211-220  ’ 
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Levy,  P.  M.,  D.  J.  Sekinget  &  R.  S.  Stone  1961  A  DISCUSSION  OF  THE  NATURE 
AND  SOURCE  OF  INJURY  EXPERIENCED  BY  AVIATORS  EJECTING  FROM  F9F-8T 
COUGAR  UTILIZING  MK-45  SEAT . 

Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Material  Center,  Philadelphia,  Pa.  14-15  June  1961. 

ABSTRACT:  An  analysis  of  nine  aviators  ejecting  in  the  MK-45  seat 
revealed  that  the  more  serious  injuries  Were  related  to  the  ejection  per  se 
and  were  back  injuries.  Analysis  of  the  MK'43  seat  revealed  inadequancies 
relating  to  improper  positioning  of  the  aviators  and  application  of  increased 
ejection  forces  to  the  ejecting  aviator. 
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I-ew,  J.  1949  REVIEW  OF  PROBLEMS  OF  EMERGENCY  ESCAPE  BY  PARACHUTE 
JUMP  AND  EJECTION  SEAT 

(Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  N.  Y.) 

Report  No.  BC-531-5-12,  Dec.  1949.  ASTIA  ATI  125  336. 

ABSTRACT:  To  obtain  an  understanding  of  the  status  of  the  problems  of  es¬ 
cape  from  an  airplane  at  high  speeds  and  altitudes,  a  search  was  made  of 
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pertinent  literature.  The  existing  literature  covered  only  the  normal 
parachute  Jump  and  the  catapult  seat  ejection,  methods  of  egress  which 
are  satisfactory  at  maximum  speeds  of  350  and  550  mph,  respectively,  and 
at  a  maximum  altitude  of  50,000  feet.  ^ 

Information  is  presented  on: 

the  conditions  imposed  upon  the  human  by  the  two  methods  during 
egress  and  the  descent  to  earth,  and . 

the  reactions  of  the  human  body  to  these  conditions. 
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Lewis,  B.  M.  1955  EFFECT  OF  INFLATION  OF  FULL  PRESSURE  HALF  SUIT  ON  RESPIRATION 
(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  Project  NM  001  100  314;  TED 
ADC  AE  1405;  31  Dec.  1955 

ABSTRACT:  The  full  pressure  half  suit  has  been  shown  to  produce  marked  pulmonary 
congestion.  This  study  has  attempted  to  investigate  the  effects  of  this  conges¬ 
tion  on  the  lungs.'  In  two  individuals,  from  500  to  700  cc  of  air  is  "trapped"  in 
the  lungs  by  Inflation  of  the  suit.  In  three  studies  this  trapping  has  been 
strikingly  demonstrated  by  an  Increase  in  nitrogen  expired  during  the  inhalation 
of  lOOX  ©2  when  the  suit  was  deflated.  Diffusing  capacity  of  the  lungs  is  slightly 
decreased  by  Inflation  of  the  suit.  However,  because  of  air  trapping  this  decrease 
is  an  apparent,  rather  than  a  real,  phenomenon. 
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Lewis,  B.  M.,  R.  E.  Forster  &  E.  L.  Beckman  1957  THE  EFFECT  OF  INFLATION  OF 
A  PRESSURE  SUIT  UPON  PULMONARY  DIFFUSING  CAPACITY  IN  MAN. 

(Naval  Air  Development  Center,  Johnsville,  Pa.)  Rept.  no.  NADC-MA-5705, 
May  1957.  ASTIA  AD  134  510. 

See  also  J.  Applied  PhysioloRV  12:57-64,  1958. 

ABSTRACT;  Inflation  around  the  lower  half  of  the  body  oL  a  tightly  fitting 
pneumatic  suit  to  a  pressure  of  75  mm  Hg  was  previously  shown  (AD-62-492)  to 
produce  an  acute  increase  in  pulmonary  arterial  and  wedge  pressures  of  about 
25  mm  Hg  in  normal  subjects.  The  effects  of  such  an  increase  in  pressure  upon 
the  pulmonary  capillary  bed  were  investigated  by  measuring  the  lung  diffusing 
capacity  (Dl)  for  CO  at  different .alveolar  0^  tensions  from  below  100  mm  Hg  to 
above  600  mm  Hg  in  4  healthy  subjects  by  the  10-sec  breath-holding  technique  of 
Krbgh  (J.  Clin,  Invest.  33:1135-1145,  1954).  Measurements  with  the  inflated  suit 
were  compared  with  control  measurements  taken  immediately  before  and/or  after, 
with  the  suit  deflated.  No  significant  change  in  mean  I>l  was  produced  by  in¬ 
flation  of  the  suit  in  11  series  of  experiments.  The  true  diffusing  capacity  of 
the  pulmonary  membrane  (Dm)  and  the  volume  of  the  blood  in  the  pulmonary 
capillaries  (Vc)  were  also  calculated  from  the  value  of  Dl  at  different  alveolar 
O2  tensions.  Following  suit  inflation.  Dm  2  subjects  and  rose  in  2 

others,  while  Vq  fell  in  one  subject,  rose  in  2,  and  was  unchanged  in  1  subject. 
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These  changes  are  probably  not  significant.  An  underestimate  of  during  suit 
inflation  may  have  been  produced  by  gas  crapping  in  Che  lung. 


Lewis,  B.  M.,  R.  E.  Forster  &  E.  L.  Beckman  1958  EFFECT  OF  INFLATION  OF  A 

PRESSURE  SUIT  ON  PULMONARY  DIFFUSING  CAPACITY  IN  MAN. 

J.  Appl.  Physiol.  12:57-64. 

ABSTRACT:  Inflation  around  the  lower  half  of  the  body  of  a  tightly  fitting 
pneumatic . suit  to  a  pressure  of  75  mm  Hg  was  previously  shown  (AD-62-492)  to 
produce  an  acute  increase  in  pulmonary  arterial  and  wedge  pressures  of  about  25 
mm  Hg  in  normal  subjects.  The  effects  of  such  an  increase  in  pressure  upon  the 
pulmonary  capillary  bed  were  investigated  by  measuring  the  lung  diffusing  capa¬ 
city  (Dl)  for  CO  at  different  alveolar  Oa  ten^sions  from  below  100  mm  Hg  to  above 
600  mm  Hg  in  4  healthy  subjects  by  the  10-sec  breath-holding  technique  of  Krogh 
(J.  Clin.  Invest.  33:1135-1145,  1954).  Measurements  with  the  inflated  suit  were 
compared  with  control  measurements  taken  immediately  before  and/or  after,  with 
the  suit  deflated.  No  significant  change  in  mean  Dx.  was  produced  by  inflation 
of  the  suit  in  11  series  of  experiments.  The  true  diffusing  capacity  of  the 
pulmonary  membrane  (Dm)  and  the  volume  of  the  blood  in  the  pulmonary  capillaries 
(Vc)  were  also  calculated  from  the  value  of  D^  at  different  alveolar  Os  tensions 
Following  suit  inflation,  Dm  fell  in  2  subjects  and  rose  in  2  others,  while  Vc 
fell  in  dne  subject,  rose  in  2,  and  was  unchanged  in  1  subject.  These  changes 
are  probably  not  significant.  An  underestimate  of  Dl  during  suit  inflation  may 
have  been  produced  by  gas  trapping  in  the  lung. 


Lewis,  D.H.  1955  THE  G-PROTECTION  PROVIDED  BY  THE  FULL  PRESSURE  HALF  SUIT 
(Naval  Air  Development  Ctr. ,  Johnsville,  Pa.)  NADC-MA-551 1 ,  23  Sept.  1955 
ASTIA  AD  79  881 


ABSTRACT:  An  evaluation  was  made  of  the  g  protection  provided  by  the  full- 
pressure  half  suit,  and  a  comparison  was  made  with  the  protection  provided  by 
straining,  by  the  Z-2  suit,  and  by  a  combination  of  the  Z-2  suit  and  a  straining. 
The  mean  protection  which  was  obtained  by  4  experienced  subjects  in  415  centri¬ 
fuge  runs  was  2.4  g  with  the  full-pressure  half  suit,  1.1  g  with  straining,  1.2 
g  with  the  Z-2,  and  2.2  g  with  the  Z-2  plus  straining.  Maximum  suit  pressures 
of  7  and  9  psi  were  obtained  for  the  full-pressure  and  Z-2  suits,  respectively. 

No  cardiac  arrhythmias  or  circulatory  embarrassment  was  observed  at  7  psi  with 
the  full-pressure  halt  suit.  For  the  Z-2  suit,  straining,  and  the  combination 
of  the  two,  the  g  level  at  which  peripheral  light  loss  occurred  was  selected 
as  the  limiting  g  level.  For  the  full-pressure  half  suit,  abdominal  pain  due 
to  suit  pressurization  limited  the  g  level;  voluntary  straining  was  not  possible, 
apparently  because  of  respiratory  difficulty.  For  the  full-pressure  half  suit, 
the  pressure  required  for  protection  against  peripheral  light  loss  was  2  psi/g 
above  the  g  level  at  which  light  loss  occurs  without  the  suit;  for  the  Z-2  suit, 
the  value  is  3  psi/g.  Acceptability  of  the  full-pressure  half  suit  is  limited 
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by  excessive  custbersomeness ,  difficulty  in  donning,  the  presence  of  abdominal 
pain  at  maximum  suit  pressures,  end  lack  of  improvement  over  the  combination 
of  the  Z-2  suit  plus  straining. 

The  maximum  protection  obtained  by  our  subjects  with  the  full  pressure 
half  suit  was  about  the  same  as  that  obtained  by  the  combination  of  the 
Z-2  suit  plus  straining. 
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Lewis,  Frederick,  J.  Jr.  1958  MILITARY  HELMET  DESIGH, 

(Naval  Medical  Field  Research  Laboratory,  Camp  Lejeune,  North 
Carolina)  June  1956  .ASTIA  AD-209- /62 

Abstract:  A  brief  history  of  the  design,  development,  production,  and 
use  of  helmets  is  provided,  emphasizing  the  period  since  the  start  of 
World  War  I.  The  design  of  helmet  components  is  discussed,  together  with  the 
effectiveness  and  medical,  psychological,  logistic,  and  tactical  aspects  of 
helmets.  Particular  emphasis  is  placed  upon  the  infantry  helmet.  Recommenda¬ 
tions  are  made  for  fundamental  development  and  evaluation  studies,  and  a 
design  approach  Is  outlined.  A  representative  bibliography  concerning 
helmets  and  descriptions  of  recent  foreign  helmet  developments  are  Included. 
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Lewis,  R.  E.  F.  1959  EMERGENCY  ESCAPE  FROM  TANDEM-CREWED  AIRCRAFT 

(Defence  Research  Medical  Labs..  Canada) 

Reprint  from  Canadian  Aeronautical  Journal  5:187-194,  .Tune  1959. 

ABSTRACT:  The  results  suggest  that  escape  sequences  for  a  tandem  crew  can 
take  an  excessive  period  of  time' when  considered  in  relation  to  low  level 
incidents  demanding  escape.  In  the  light  of  this  evidence  it  is  recommended 
that  in  tandem-crewed  aircraft  the  ejection  seats  be  so  linked  together 
that  the  pilot,  upon  deciding  that  the  crew  must  escape  immediately,  operates 
the  firing  control  of  his  seat  which  will  automatically  eject  the  observed  and 
in  turn,  himself.  Such  an  arrangement  could  reduce  total  escape  time  for 
both  occupants  to  approximately  2.5  seconds.  However,  in  order  that  the 
observer  be  properly  positioned  for  ejection,  an  automatic  restraint  for  the 
observer  would  be  a  mandatory  component  of  a  linked  system.  Furthermore, 
the  observer  should  be  provided  with  an  override  which  would  enable  him 
to  eject  alone  in  case  where  there  is  ample  time  for  the  escape,  or  should 
the  pilot  be  incapacitated,  e.g.  by  anoxia.  (Author) 
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Lewis,  S.  T.  and  J.  P.  Stapp  1958  HUMAN  TOLERANCE  TO  AIRCRAFT  SEAT 
BELT  RESTRAINT 

J.  of  Aviation  Medicine  29(3) : 187- 196 ,  March  1958. 


ABSTRACT:  Human  volunteer  subjects  were  decelerated  while  restrained  by 
a  lap  belt  three  inches  in  width  while  seated  forward-facing  in  three 
experimental  devices: 

1.  An  aircraft  seat  hanging  by  20-foot  cables  forming  a  swing- 
pendulum,  which  could  be  raised  and  dropped  through  a  measured  vertical 
component  ar^d  arrested  by  a  steel  cable; 

2.  A  sled,  on  a  120-foot  track,  propelled  by  an  ejection  seat  Ml-Al 
catapult  and  decelerated  by  water  inertia  brakes;  and 

3.  A  catapult  accelerating  a  seat  by  means  of  rubber  shock  cords  in 
an  18-foot  distance  and  decelerating  it  with  mechanical  friction  brakes 
in  thirty  inches  or  less. 

Rate  of  onset,  magnitude  and  duration  of  force  are  tabulated  for  30  human 
experiments.  Air  transport  chrash  protection  is  discussed  as  well  as 
tolerance  limits  to  the  application  of  crash- type  mechanical  forces  of  the 
magnitude  investigated  by  these  experiments. 
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Lhotka,  D.  C.  1962  A  PROGRESS  REPORT  OF  THE  JOINT  NATIONAL  EDUCATIONAL 
SEAT  BELT  PROGRAM.  (In  M.  K.  Cragun,  ed..  The  Fifth  Stapp  Automot ive 
Crash  and  Field  Demonstration  Conference.  Sept.  14-16.  1961)  ?d.  241- 
242.  - 
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Libber,  L.M. ,  L.J.  Santa  Maria,  and  V.  Vaccaro  1958  DEHYDRATION  EFFECTS  ON 

MODERATELY  HEAT-STRESSED  SUBJECTS  WEARING  A  FULL  PRESSURE  SUIT  IN  AMBIENT 
CONDITIONS  REQUIRING  A  HIGH  VENTILATING  AIR  FLOW  Jour.  Aviation  Med. . 

29(3): 241,  March  1958 

ABSTRACT:  A  study  was  made  of  the  dehydration  effects  produced  in  resting  subject 
wearing  an  impermeable  full-pressure  altitude  suit  by  ventilation  at  a  comfortable 
level  with  90°  F.  air  flowing  at  a  rate  of  900  liters/rainute.  Determinations  were 
made  of  rectal  and  skin  temperature,  pulse  rate,  total  weight  loss,  evaporative 
weight  loss,  weight  deficit,  and  hematologic  and  urinary  values.  Comparison  with 
control  subjects  wearing  unventilated  summer  flying  suits  at  an  ambient  temperature 
of  70°  F.  revealed  no  severe  thermal  stress  with  the  full-pressure  suit. 
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Libbey,  B.W.  1958  EVALUATION  MEASUREMENTS  OF  ENERGY  ABSORBING 

BUMPERS  ON  TEST  VEHICLES. 

(Matter's  Thesis  for  MS  in  Me,  University  of  Minnesota,  1958) 
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Liebel,  D.  A.  1960  THE  EJECTION  SEAT  IS  NOT  YET  OBSOLETE 

Society  of  Experimental  Test  Pilots  Quarterly  Rev.  5(2); 5-10,  Winter 
1960. 


ABSTRACT:  This  article  describes  In  detail  the  Aircrew  Escape  System  known 
as  the  "B"  seat  In  terns  of  the  structural  and  operational  characteristics. 
Also,  the  extensive  series  of  developmental  tests  are  sunaoarlzed.  (Tufts) 
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Lincoln  Laboratory  1956  BIBLIOGRAPHY  OF  SCIENTIFIC  AND  ENGINEERING  PAPERS 
1954-1956 

Lincoln  Laboratory,  Massachusetts  Institute  of  Technology  Contract  No. 

AF  19(122) -458  ASTIA  AD  24  972 


ABSTRACT;  This  bibliography  Is  composed  of  Journal  articles,  meeting  papers, 
and  theses  concerning  science  and  engineering. 
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Lincoln  Laboratory  1960  ABSTRACTS,  SCIENTIFIC  AND  ENGINEERING  PAPERS, 
JUNE  1960 

Lincoln  Laboratory,  Massachusetts  Institute  of  Technology  Contract  No, 
AF  19(604) -5200 


ABSTRACT:  This  publication  lists,  by  Lincoln  Laboratory  author,  abstracts  of 
articles  published  in  the  technical  journals  and  papers  presented  at  meetings 
of  the  scientific  societies. 

Included  also  are  abstracts  of  work  performed  under  Lincoln  sponsorship 
or  by  consultants  to  the  Laboratory,  and,  in  Section  A,  of  theses  submitted  for 
advanced  degrees . 

The  period  covered  by  this  report  Is  July  1,  1956  -  April  15,  1960.  An 
earlier  edition,  published  in  1956  and  now  out  of  print.  Includes  abstracts 
from  the  period  July  1,  1954  -  June  30,  1956. 
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Lincoln  Laboratory  1961  UNCLASSIFIED  PUBLICATIONS  OF  LINCOLN  LABORAtORY 
Lincoln  Laboratory,  Massachusetts  Institute  of  Technology  Contract  No. 
AF  19(604) -7400  ASTIA  AD  264  714 


ABSTRACT:  This  report  lists  all  technical  reports,  G-reports,  journal  articles 
meeting  speeches,  technical  memorandums,  Lincoln  Manuals,  special  reports,  and 
translations  published  by  Lincoln  Laboratories.. 
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Lindegard,  Bengt  1961  STUDIES  ON  THE  EFFECT  OF  PROPAGANDA  FOR  THE  USE  OF 
SAFETY  BELTS  IN  CARS .  International  Road  Safety  and  Traffic  Review 
9:48-49 
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Lindsey,  J.F.,  V.  Mazsa  et  al.  1959  EVALUATION  OF  THE  HUMAN  FACTORS.  ASPECTS 
OF  THE  B-58  WEAPON  SYSTEM.  CATEGORY  II  DEVELOPMENT  TEST  AND  EVALUATION 
(Air  Proving  Ground  Center,  Eglin  AFB,.  Fla.)  Rept.  no,  APGC-TN-59-73, 

25  Feb  1960,  ASTIA  AD-315  231 

ABSTRACT;  This  study  was  conducted  in  conjunction  with  the  Category  Ii  Test  of 
the  B-58  Weapon  System^  Test  participants  who  supplied  data  for  analysis  includl^ 

297  airmen  and  23  aircrew,  all  members  of  the  B-58  Test  Force,  Carswell  AFB, 

Texas.  The  significant  findings  were  as  follows;  (1)  areas  requiring  additional 
attention  include  tests  tp  ascertain  the  superiority  of  the  encapsulated  seat 
ejection  system  over  the  open  seat  ejection  system,  certain  modifications  to 
personal  equipment  and  the  present  ejection  system,  usage  of  personal  equipment, 
and  certain  ground  maintenance  problems;  (2)  sufficient  differences  were  noted 
between  the  job  descriptions  and  the  actual  duties  to  justify  a  new  AFSC  for 
flight  control  personnel  and  additional  shredouts  for  bomb-navigation  personnel; 

(3)  the  successful  accomplishment  of  the  procedures  which  must  be  performed  during 
the  simulated  combat  mission  considered  in  the  study  is  regarded  to  be  within 
the  capability  of  specially  selected  aircrews;  and  (4)  because  of  the  nonavaila¬ 
bility  of  simulators  and  two-pilot-posltlon  aircraft,  inadequate  means  are  presena^Y 
available  for  assessing  aircrew  performance.  (U)  (Author) 
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Lippert .  S .  DESIGNING  FOR  COMFORT  IN  AIRCRAFT  SEATS . 

(Douglas  Aircraft  Co.,  Inc.,  Santa  Monica  Plant,  Calif.) 
ASTIA  ATI-62618, 


ABSTRACT:  The  dimensional  and  dynamic  aspects  df  seat  design  are  presented 
In  a  design  sequence  based  on  fitting  groups  on  which  statistically  reliable 
measurements  are  available.  The  graphs  and  tables  Incorporate  data  from  many 
seat  and  related  studies  and  form  a  working  body  of  Information  for  the  seat 
designer  and  for  the  seat  purchaser. 
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Lippert,  S.  1948  A  BIBLIOGRAPHY  OF  SEATING 

(Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif.)  Rept .  No.  SM  13425, 
14  Dec.  1948 


Lippert,  S.  1948  "PASSENGER  COMFORT":  A  BIBLIOGRAPHY  OF  COMPANY 

LITERATURE.  (Douglas  Aircraft  Co.,  Santa  Honlca  Division,  Santa  Monica, 
California)  Report  no.  SM-20163.  26  Aug  1946,  revised  2  Nov.  1948 
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Lippert.  S.  1949  DESIGNING  FOR  COMFORT  IN  AIRCRAFT  SEATS. 
(Douglas  Aircraft  Company,  Inc.,  Long  Beach,  Calif.) 

Report  No.  SM-14741,  7/20/49,  revised  10/10/52  and  5/15/53 


ABSTRACT:  The  dimensional  and  dynamic  aspects  of  seat  design  are  presented  in  a 
design  sequence  based  on  fitting  groups  on  which  statistically  reliable  measure¬ 
ments  are  available.  The  graphs  and  tables  incorporate  data  from  many  seat  and 
related  studies  and  form  a  working  body  of  information  for  the  seat  designer  and 
for  the  seat  purchaser.  (AUTHOR) 
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Lippert,  S.  1953  DESIGNING  FOR  COMFORT  IN  AIRCRAFT  SEATS.  (Douglas 
Aircraft,  Santa  Monica  Dlv.)  Rept.  No.  SM- 14741. 

ABSTRACT:  The  dimensional  and  dynamic  aspects  of  seat  design  are  presented 
in  a  design  sequence  based  on  fitting  groups  on  which  statistically  reliable 
measurements  are  available.  The  graphs  and  tables  inco^r ■ rate  data  from 
many  seat  and  related  studies  and  from  a  working  body  of  information  for 
the  seat  designer  and  for  the  seat  purchaser. 
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Lippert,  S.,  J.  A.  Graves  &  B.  A.  Rasmussen  1955  A  PHILOSOPHY  OF  AIRCRAFT 
SEAT  DESIGN  (Santa  Monica  Div.,'  Douglas  Aircraft  Co.)  (Paper, 
Association  Francaise  des  Ingenieurs  et  Technicians  de  1 ' Aeronaut ique 
International  Aeronautical  Congress,  Paris,  June  1955). 
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Lippert,  Stanley  1956  CETI.ULAR  PLASTICS  IN  AIR  TRANSPORTATION 
(Douglas  Aircraft  Company,  Santa  Monica,  California) 

ABSTRACT;  This  paper  attempts  to  define  the  requirements  of  both  passengers 
and  crew  with  respect  to  a  wide  variety  of  design  probIem5^.  Most  of  the  material 
characteristics  of  seats  discussed  are  those  which  insure  a  proper  response  on 
the  part  of  the  passengers  during  various  flight  conditions  and  are  considered 
primary  requirements.  There  are  other  secondary  properties  of  the  materials 
which  cannot  be  neglected.  Consistent  and  close  control  of  the  foam  density 
is  a  necessity.  It  is  also  mandatory  that  a  cushion  have  a  reasonable  service 
life  without  a  permanent  set  or  change  in  properties.  This  means  good  life 
even  in  case  of  spillage  of  liquids  and  frequent  removal  of  covers  for  cleaning. 
Whereas  the  polyurethanes  are  superior  to  Latex  Foam  in  tear  resistance,  the 
Process  Laboratories  have  found  that  the  more  dense  polyurethane  foams  have 
a  tendency  to  hydrolize  and  become  soggy. 
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j:.ippert,  Stanley  1959  A  QUARTER  CENTURY  OF  AIRCRAFT  SEATB^G. _ 

(Paper,  Avn  Conference,  Los  Angeles,  Calif.,  9-12  March  1959,  of  The 
American  Society  of  Mechanical  Engineers) 
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Lipplsch,  A.M.,  R.  Noble  1948  TRAJECTORIES  OF  UPWARD  SFAT  EJECTION 
(Naval  Air  Material  Center,  Aeronautical  Medical  Equipment  Lab., 
Philadelphia,  Pa.)  TED  NAM  256005,  Report  No.  6,  Nov.  1948. 

ASTIA  ATI. 57  511 

'  ABSTRACT:  ■  A  method  ^or  determining  the  trajectory  of  a  man  and  seat  ejected 
upward  from  a  moving  aircraft  when  the  initial  conditions  of  flight  and  ejection 
are  known  has  been  derived.  The  mathematical  derivation  is  highly  complex,  but 
the  solution  of  the  differential  equations  of  motion  yields  a  set  of  equations 
from  which  the  position  of  ttie  ejected  body  with  respect  to  ground  or  to  a  point 
in  s^ace  can  be  easily  determined  when  the  seven  parameters  used  to  define  the 
boundary  conditions  are  given.  These  seven  parameters  which  comprise  the  initial 
conditions  necessary  for  accurate  calculation  are  airplane  speed,  direction  and 
angle  of  inclination  of  flight,  flight  altitude,  ejection  velocity,  angle  of 
the  seat  ^uide  rails  with  respect  to  the  vertical,  weight  of  the  ejected  mass, 
and  air  resistance  of  the  mass.  A  particular  form  of  the  method  presented  can 
be  used  to  determine  the  initial  conditions  of  flight  and  ejection  which  are 
necessary  for  specified  clearance  of  aircraft  for  particular  dimensions.  A 
preliminary  investigation  of  the  effect  of  the  variation  of  four  of  the  seven 
parameters  is  presented.  The  method  for  calculating  the  space  ^nd  time  trajec¬ 
tories  of  the  ejected  mass  is  given,  and  a  comparison  of  available  flight  test 
trajectory  data  with  theoretical  calculations  is  shown.  This  analysis  of 
trajectories  and  of  the  effects  of  the  variable  on  the  path  of  the  ejected 
body  is  able  to  serve  as  a  check  and  assurance  of  the  validity  and  complete¬ 
ness  of  the  aero-medical  and  engineering  studies. 
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Lissner,  H.  R.,  et  al .  n.d.  AIRCRAFT  SEAT  DESIGN  FOR  PASSENGER  CRASH 
SURVIVAL.  (Wa^e  State  University,  Detroit,  Michigan) 
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COPTOR  RESCUE  S^T.  (U.  S.  Coast  Guard  Testing  &  Development  Division 
Washington,  D.  C.)  Project  J28-3/1-17;  ASTIA  AD-228  702;  23  July  1959’ 


Commandant  (OAV)  requested  a  Testing  and  Development 

l„19j8,^  and  the  test  report  was  received  -In^-November  *^8 - The  Trannoi  ’ 
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Lockheed  Aircraft  Corp.,  Van  Nuys,  Calif.  1955  X-7A  SUPERSONIC  RAMJET  TEST 
VEHICLE  PARACHUTE  RECOVERY  SYSTEM,  SECTION  TWO,  RECOVERY  SYSTEMS. 

(Lockheed  Aircraft  Corp.  Missile  Systems  Div.,  Van  Nuys,  Calif.)  Rept .  for 
March  1947  -  Dec.  1954,  Contract  No.  AF33(600) -26471,  WADC  TR  55-162,  Sec.  2; 
ASTIA  AD-95  744;  June  1955 
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Lockheed  Aircraft  Corp.,  Marietta,  Ga.  1957  FEASIBILITY  STUDY.  EXPENDABLE 
TYPE  PLATFORMS  FOR  LOW  COST  AERIAL  DELIVERY  BY  PARACHUTE.  (Lockheed 
Aircraft  Corp.,  Marietta,  Ga.)  Rept.  for  5  July  1956  -  2  Aug.  1957;  Contract 
No.  AF  33(616)-3792;  WADC  TR  57-403;  ASTIAAD-130  989;  Aug.  1957 

ABSTRACT:  Aerial  delivery  operations  were  studied  to  determine  what  factors 
influence  the  cost  of  delivery  of  vehicles,  weapons,  and  other  heavy  equipment  by 
parachute.  Those  factors  which  could  affect  a  saving  over  the  present  system  were 
further  studied  to  determine  an  optimum  system.  Load  combinations,  platform 
sizes,  materials,  methods  of  construction,  shock- absorption  methods,  and  antitopp¬ 
ling  devices  were  analyzed.  Consideration  was  giVer  to  aerial  delivery  system  (ADS 
operating  requirements,  feasibility  of  non-load  bearing  platforms,  development  of 
optimum  loads  for  expendable  ADS,  comparative  mission  cost  analysis,  shock  absorp¬ 
tion  at  optimum  cost,  design  solution'-  for  platform  structures,  and  making  the 
material  cost  optimum,  and  final  platform  design 
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Lombard,  C.  F.,  R.  C.  Travis,  J.  0.  Moore  &  S.  W.  Ames  1951 

HUMAN  FACTORS  IN  MAJOR  ACCIDENTS  OF  JET  FIGHTER  AIRCRAFT  --  PERIOD 
1  JAN  50-1  JUL  51.  (Directorate  of  Flight  Safety  Research, 

Norton  AFB,  California)  20  August  1951. 
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Lombard,  C.  F..  R.  V.  Schmidt  and  P.  H.  von  Essen  1961  PASSENGER  SAFETY 
AND  COMFORT  CRITERIA  STUDY  IN  DYNAMIC  ENVIRONMENTS 
(Proposal  Brief  67,  Northrop  Corp.,  Norair  Div. .Hawthorne ,  Calif.) 
September  1961. 
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was  consld*‘red  to  have  better  overall  characteristics  than  the  grapnel  type. 
Fouling  tendency  was  cons idcred. to  be  minimized.  Minor  modifications  were 
rccpitmended . 

Following  modifications  which  consisted  of  reducing  the  overall  wheel  diameter 
to  24  inches  overall  and  adding  a  hand  strap  for  ease  of  survivors,  the  wheel 
and  grapnel  seats  were  retested  at  CGAS,  Elizabeth  City,  N.  C.  That  station 
reported  that  the  wheel  type  seat  offers  more  advantages  and  safety  features  than 
the  grapnel  type. 

The  one  requirement  which  is  not  fulfilled  in  the  final  wheel  configuration  Is 
that,  because  of  its  padding,  this  device  will  not  float  at  a  predetermined 
depth  in  the  water  to  facilitate  mounting.  No  objection  to  this  was  noted 
during  final  testing  at  CGAS,  Elizabeth  City,  N.  C.  (AUTHOR) 
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Lloyd,  S.J.  1941  NAVIGATOR’S  SEAT  UNIT  PROOF  LOAD  TESTS  OF  NO.  215 

MODEL  (X'120)  XAT-15.  (Boeing  Airplane  Co.,  Wichita,  Kans . ) 

Report  No.  X120-6323,  ASTIA  ATI-  104194,  November  1941 


ABSTRACT:  Tests  were  conducted  applying  static  loads  simulating  acceleration 
forces  on  the  #215  Navigator's  Seat  to  determine  the  behavior  of  the  seat  unit 
up  to  proof  loads.  After  completion  of  the  tests,  it  was  concluded  that  under 
the  proof  loads  applied  the  elastic  limit  was  not  reached.  It  was  also  found 
that  all  deflections  were  simple  elastic  deformations  and  the  seat  was  sufficiently 
strong  in  its  present  design  and  assembly. 
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Loach,  J.  C.  1958  A  NEW  METHOD  OF  ASSESSING  THE  RIDING  OF  VEHICLES  AND  SOME 
RESULTS  OBTAINED.  (Paper  read  at  Inst.  Mechanical  Engs.,  London,  23  Jan 
1958)  J.  Inst.  Locomotive  Engineers  48(2) : 183-208 
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Lockheed  Aircraft  Corp . ,  Van  Nuys,  Calif.  1955  X-7A  SUPERSONIC  RAMJET  TEST 
VEHICLE  P/JtACHUTE  RECOVERY  SYSTEM.  SECTION  ONE.  PRETEST  AND  TEST  PROGRAM. 
(Lockheed  Aircraft  Corp.  Missile  Systems  Dlv.,  Van  Nuys,  Calif.)  Contract 
NdT~AF33 (6007- 264^71;  WADC  LR  55-126,  Sec.  I;  ASTIA  AD-95  743;  June  1955 
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Lononaco,  T.,  A.  Scano  and  F.  Roasanigo  1%0  BEHAVIOR  OF  SOME  PERCEPTIVE* 

MOTOR  Functions  during  the  passage  from  aboitt  2  to  zero  g  and  the  effect 

OF  TRAINING.  EXPERIMENTS  M^DE  WITH  THE  SUBGRAVITY  TOWER. 

In  Rlv.  Med.  Aero.  23:439-456,  Oct.  -  Dac.  1960  (Italy) 
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Lorch,  D.  L.  1958  UNDERWATER  ESCAPE  PROGRAM:  Testa  of  F8U-1  Pilots' 

Survival  Equipment  for  Possible  Use  in  Nadevcen  Automatic  Ditch  System. 
(Naval  Air  Development  Center,  Johnsville,  Pa.) 

Rept.  rio.  NADC-ED-5828;  ASTIA  AD  231  390. 

ABSTRACT:  The  F8U  bailout  oxygen  system  with  the  modified  Firewel  Regular 
(1732-3)  and  the  MK-3C  life  preserver  were  tested  to  determine  if  this  equip¬ 
ment  might  be  utilized  in  an  automatic  water-crash  escape  system  now  under 
consideration.  The  tests. indicate  that  this  equipment  is  satisfactory  for 
underwater  escape  from  a  depth  of  1000  feet 
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Lorch,  D  L.  1959  UNDERWATER  ESCAPE  PROGRAM:  Underwater  Seat  Ejection 
Tests,  NAMC  Type  II  Catapult.  (Naval  Air  Development  Center,  Johnsville, 

Pa.)  Report  No.  6,  Proj.  TED  no.  ADC  AE-6307,  NADC  ED-5908;  ASTIA  AD  219  105. 

ABSTRACT:  The  results  of  15  dummy  underwater  ejections  and  3  human  ejections 
are  compiled  and  evaluated.  These  tests  were  conducted  to  determine  the 
feasibility  of  using  the  inflight  ejection  system  with  the  NAMC  Type  II 
catapult  to  remove  a  pilot  safely  from  a  sinking  aircraft.  Test  results 
indicate  that  underwater  ejection  with  this  catapult  is  not  safe.  Ejection 
is  also  not  mechanically  reliable  unless  the  following  modifications  are 
made:  (1)  the  catapult  tube  is  sealed;  and  (2)  the  firing  head  has  been 

modified  for  underwater  use.  Underwater  ejection  is  recommended  only  if 
it  is  impossible  for  the  pilot  to  escape  in  any  other  way. 
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Lorch  D.  L.  1962  ROCKET-JET  TYPE  RELEASE  FITTING,  DYNAMIC  EVALUATION  TO 

assign  CAUSES  FOR  FAILURE,  DRAG  LOAD  ON  PILOT  TOWED  THROUGH  WATER  BY  PARACHUTE 
TO  EVALUATE  ROCKET -JET  RELEASE  FITTINGS.  (Naval  Air  Material  Ctr.,  Philadel¬ 
phia  12,  Pa.)  NAMC-ACEL-474;  ASTIA  AD-274  459;  31  March  1962 


ABSTRACT:  This  report  is  concerned  with  a  subjective  evaluation  of  the  Rocket 
Jet  canopy  release  fittings  used  o^n  naval  parachutes  and  a  fitting  modified  by 
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the  Air  Crew  Equipment  Laboratory. 

An  anthropomorphic  dummy  and  tw  live  subjects  were  towed  through  the  water  at 
various  speeds  in  the  3000'  tow  tank,  Langley  AFB,  Virginia.  Drag  loads  were 
measured  and  the  subjects  attempted  to  release  either  the  standard  or'  modified 
fittings.  Curves  were  prepared  correlating  actual  wind  velocities,  pilot  velocity 
through  water,  parachute  loads,  and  release  capabilities.  (AUTHOR) 


Lovelace,  II,  W.  Randolph,  E.J.  Raldes,  &  V.J.  Wulff  1945  THE  EJECTION  SEAT 
FOR  EMERGENCY  ESCAPE  FROM  HIGH-SPEED  AIRCRAFT. 

(Air  Technical  Service  Conmand ,  Engineering  Division,  Army  Air  Forces 
Serial  No.  TSEAL-3-696-74C  Aug.  31,  1945.  ASTIA  ATI  7245 


ABSTRACT:  This  report  presents' data  obtained  from  the  German,  British  and 
Swedish  Air  Forces  on  the  research  and  development  of  the  pilot  ejection  seat 
and  evaluates  this  information  for  application  to  the  Army  Air  Forces  pilot 
ejection  seat  program.  It  was  found  from  tests  that  emergency  escape  from 
fighter  aircraft,  such  as  the  P-38,  P-51,  P-47  and  P-80,  while  traveling  at 
high  speeds  is  a  diffucult  and  dangerous  operation.  Emergency  escape  from 
high-speed  bombers  such  as  the  A-26  is  equally  difficult.  The  ejection  seat, 
as  used  of^rationally  by  the  German  Air  Force,  is  the  most  successful  method 
known  to  date  for  emergency  parachute  escape  fr6m  high-speed  aircraft.  The 
following  design  characteristics  of  the  ejection  seat  assembly  are  believed 
desirable  up  to  speeds  of  550  miles  per  hour  for  AAF  aircraft:  (a)  Maximum 
duration  of  acceleration:  0.1  second.  (b)  Maximum  allowable  average  accelera¬ 
tion:  20  g  with  peaking  to  25  g  for  0.01  second  or  less,  when  ejecting  the 
pilot  above  the  aircraft,  (c)  Minimum  allowable  ejection  velocity  into  wind 
stream:  57  ft. /sec.  in  aircraft  having  a  single  vertical  stabilizer  of  average 

height.  (d)  Minimum  piston  length:  30  inches,  based  on  the  above  ejection 
velocity.  In  designing  an  ejection  seat  the  following  is  required:  (a)  All 
parts  of  the  body,  especially  the  head,  arms,  and  legs,  must  be  supported. 

(b)  A  shoulder  harness  must  be  used ,  to  prevent  forward  bending  of  the  pilot 
with  consequent  fracture  of  the  lower  thoracic  and  lumbar  vertebrae,  (c) 

Arm  rests  must  be  used  to  reduce  the  load  on  the  lower  vertebral  column. 
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Lovelace,  W.  R. ,  E.  J.  Baldes,  &  V.  J.  Wulff  1945  NOTES  ON  MECHANICS  j3F  SEAT 

EJECTION;  NOMENCLATURE  AND  CONVERSION  FACTORS.  Appendix  1  to  Lovelace,  W.  R. 
E.  J.  Baldes,  &  V.  J.  Wulff,  The  Ejection  Seat  for  Emergency  Escape  from  Hieh 
Speed  Aircraft.  ATI  No.  7245  - 
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Lovell,  G.  1954  DESIGN  AND  DEVELOPMENT  OF  THE  R.  A.  E.  DUMMY  OF  THE  STANDARD 
AIRMAN.  (Ministry  of  Supply,  London)  TN  176,  Msy  1954 
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Lowry,  R.  H.  1953  TEST  TRIALS  OF  G-4A  ANTI -BLACKOUT  SUITS  IN  THE  HUMAN 

ACCELERATOR.  (Defense  Research  Medical  Labs,  Toronto,  Canada)  Report 
No.  157,  p.  1-6,  April  1953. 

ABSTRACT:  Blackout  tolerances  of  50  pilots  wearing  the  suit  were  compared 
with  those  of  the  same  personnel  without  suits,  in  the  Human  Centrifuge. 

Use  of  the  suit  gave  an  increased  tolerance  of  1.99. 
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Lubinski,  T.P.  1962  TRACK  TESTS  OF  CANOPY  ESCAPE  CAPSULE 

(Coleman  Engineering  Co.,  Inc.,  Torrance,  Calif.)  Project  1362 
ASD  TDR  62  404,  Aug.  1962  ASTIA  AD  287  281 


ABSTRACf:  The  results  of  all  of  the  track  tests  for  the  Air  Force  Canony 
Escape  Capsule  are  presented.  The  purposes  of  these  tests  were  to  evaluate 
the  ejection  and  recovery  of  the  capsule  and  to  obtain  aerodynamic,  struc¬ 
tural,  component  functioning,  and  physiological  information.  Descriptions 
of  the  capsule  model,  test  equipment,  and  test  procedure  are  included  in  the 
report.  Feasibility  of  the  canopy-type  capsule  method  of  escape  was  not  fully 
demonstrated  because  the  track  tests  were  terminated  prior  to  completing  the 
design  range  of  test  velocities  and  because  the  test  results  indicated  a  need 
for  an  evaluation  of  the  stability  and  impact  problems  of  the  capsule  for  these 
velocities.  The  tests  showed  that  unguided  separation  of  the  capsule  was  suc¬ 
cessful,  that  proper  functioning  of  the  recovery  system  was  demonstrated  for 
the  150-kt  run,  and  that  10-  level  ejection  capability  of  the  escape  capsule 
was  indicated.  (Author) 
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Luchsinger,  C.W.  1949  ADDITIONAL  KINETIC  MEASUREMENTS  ON  A  PILOT-DUMMY 

EJECTED  FROM  AN  F-82  AIRPLANE.  (Engineering  Division,  AMC,  Wright -Pat ter son 
AFB,  Ohio)  March  1949.  ASTIA  ATI  63931 


ABSTRACT:  Five  ejection  seat  tests,  simulating  pilot  escape  from  high 
performance  aircraft,  were  conducted  with  an  F-82  twin  engined  fighter. 
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Kinetic  measurement  intelligence  was  successfully  recording  during  four  of 
these  tests  by  means  of  a  recording  Oscillograph  in  conjunction  with  accelera¬ 
tion  and  strain  gages.  The  pilot  ejected  the  test  seat,  which  was  loaded 
with  a  185  lb.  anthropomorphous  dummy,  from  the  right  cockpit  by  closing  a 
switch  on  the  control  stick  in  the  left  cockpit.  The  normal  maximum  accelera¬ 
tion  produced  by  the  M-1  (Service)  catapult  was  in  the  range  of  15  g  to  17  g 
units.  Average  ejection  velocity  was  slightly  less  than  the  recommended  60/ft 
sec.  The  drag  coefficient  of  the  seat  and  dummy  is  1.56  at  low  Mach  numbers, 
and  has  a  percentage  increase  equal  to  that  of  a  sphere  with  increase  in  Mach 
numbers . 
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Luchsinger,  C.W.  1950  KINETIC  MEASUREMENTS  DURING  PILOT  EJECTION 

SEAT  GROUND  TESTS  -  AND  APPENDIXES  I  AND  IX 

(  Air  Materiel  Command,  Engineering  Division,  Wright-Patterson  AFB,  Ohio) 
Aug.  1950.  ASTIA  ATI  83  127 


ABSTRACT:  Kinetic  qualities  were  measured  during  pilot  ejection  seat  , ground 
tests  conducted  with  various  centers  of  gravity  of  the  ejected  components 
and  with  various  lengths  of  ejection  rails.  Sensing  and  recording  of  the 
kinetic  quantities  was  accomplished  by  the  use  of  resistance-bridge  accelero¬ 
meters,  pressure  transmitters  and  multichannel  oscillograph,  together  with 
bridge  balancing  controls  and  appropriate  connecting  circuits.  The  normal 
maximum  acceleration  produced  by  the  M-1  catapult  was  in  the  range  of  from 
12  to  16  G  units  and  the  CG  location  had  no  consistent  effect  on  the  maximum 
peak  value.  As  the  CG  was  moved  forward,  the  maximum  ejection  velocity  tended 
to  decrease  in  magnitude  and  a  further  decrease  in  magnitude  was  encountered 
when  28- in.  ejection  rails  were  used  in  lieu  of  the  32  7/3  in.  ejection  rails. 
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Luft,  U.C.  1953  PHYSIOLOGICAL  ASPECTS  OF  PROLONGED  FLIGHT  AT  HIGH  ALTITUDES 
AND  SURVIVAL  IN  EMERGENCIES  Aeronautical  Engineering  Review  12:56-60 

ABSTRACT:  Problems  posed  by  temperature  and  humidity,  cabin  pressure, 
sudden  decompression,  and  escape  from  aircraft. 
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Lund,  D.W.  HIGH  ACCELERATION  DURING  PARACHUTE  OPENING. 

AAF  Memo  Report  TSEAA-695-72B 
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Lund  In,  I.E.  19A6  STATIC  LOAD  TESTS  OF  WMCA  NO,  347  -  PILOT  SEAT  ARMORED, 
(Warren  McArthur  Corporation,  Bantam,  Connebtlcut)  Report  No.  347 
19  July  1946.  ASTIA  ATI  102228. 


ABSTRACT:  Tests  were  conducted  for  the  purpose  of  applying  static  loads 
simulating  acceleration  forces  on  the  Warren  McArthur  No.  347  Armored  Pilot 
Seat  to  determine  its  behavior  up  to  ultimate  design  loads.  As  a  result  of 
the  tests,  it  was  concluded  that  the  seat  unit  supported  the  ultimate  design 
loads  without  failure. 
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Lunsford,  E.M.  1956  INVESTIGATION  OF  FORCE  REQUIRED  TO  ACTIVATE  THE 
WEBBING  LOOP  AND  RIPCORD  PIN  TYPE  PARACHUTE  PACK  CLOSURE, 

(Wright  Air  Develop.  Center,  Wright-Patterson  AFB,  Ohio)  WADC  Technical 
note  no.  56-505,  ASTIA  AD-110  590,  November  1956 


ABSTRACT:  The  current  maximum  force  requirements  for  actuation  of  a  ripcord 
system  on  personnel  parachutes  as  set  forth  in  Specification  MIL-P6645,  titled 
'Parachutes  General,  Personnel,  Specification  For,'  were  established  for  a 
ripcord  pin,  grommet,  and  cone  locking  system.  Pack  assemblies  utilized  on 
the  latest  type  parachutes  are  held  closed  by  webbing  loops  which. are  anchored 
on  the  pilot  chute  flaps  and  pass  completely  through  the  pack  by  way  of 
grommets  in  the  side  and  end  flaps  and  base  panel  of  the  pack  and  are  locked 
in  place  by  the  ripcord  pins.  It  was  desirable  to  determine  the  maximum  force 
requirements  for  actuation  of  a  ripcord  using  the  new  closing  system  to  pro\’id‘* 
more  up  to  date  data  for  Specification  MIL-P-6645.  A  series  of  tests  to 
determine  ripcord  pull  force  were  accomplished  and  are  recorded  in  this  techni¬ 
cal  note.  (EL  abstract) 
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Lutz,  C.C.  and  J.V.  Kennedy  1953  PROPOSED  EMERGENCY  ALTITUDE  SUIT. 
(Wright  Air  Development  Center,  Wright 'Patterson  AFB,  Dayton,  Ohio) 
Technical  Note  WCRD  53-29,  ASTIA  ATI  203134,  15  January  1953 

ABSTRACT:  This  report  describes  a  method  of  pressurizing  the  human  body, 
which  is  new,  simple  and  practical,  and  when  used  with  the  K-1  Pressure 
Breathing  Helmet,  Provides  adequate  emergency  protection  to  55,000  feet  for 
a  period  of  6  minutes. 
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Lutz,  C.  C.  1959  DEVELOFMEI.T  OF  AN  EMERGENCY  PRESSURE  SUIT  (COVERALLS, 
’high-altitude,  TYPE  CSU-4/P).  WADC  TN  59-148;  ASTIA  AD  226  056 

ABSTRACT:  The  design  of  coveralls,  high-alti^de ,  Type  CSU-4/P  attempts  to 
correct  operational  deficiencies  in  presently  a^^ilable  garments  as  to  com¬ 
fort,  mobility,  heat  ease  of  donning,  fitting,  and  integration  with  other 
flight  clothes.  The  requirements  of  the  pressure  suit  were  established,  and 
seven  prototype  models  wertdesigned,  each  improving  on  the  previous  model. 

The  outer  layer  of  the  most  recent  suit  is  orange  in  color  as  an  aid  to 
rescue  operations.  This  suit  will  provide  physiological  protection  for  a 
large  segment  of  the  flying  population  for  the  times  and  altitudes  required 
of  such  a  garment  (70,000  ft.  for  5  minutes).  Improved  comfort  and  mobility 
are  achieved  in  the  unpressurized  condition,  and  tolerable  comfort  and  ade¬ 
quate  mobility  are  maintained  while  pressurized.  Present  testing  of  the  capa 
biltties  of  the  new  garment  and  continued  plans  of  the  program  are  described. 
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Lutz,  R.  R.  1951  PASSENGER  SEAT  -  STRUCTURAL  TEST,  MODEL  340 

(Consolidated  Vultee  Aircraft  Corp.,  S  ;n  Diego,  Calif.)  Rept^  6601, 
13  Sept.  1951 
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itESTRAlOT.  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 


McCollom,  I.  N.  and  A.  Chapanis  1956  A  HU 
(San  Diego  State  Coll.,  Calif.) 

Contract  Nonr-126801  Tech.  rept.  no.  15 
122  2A8 


A  HUMAN  ENGINEERING  BIBLIOGRAPHY 


Nov.  1956 


ASTIA  AD 


CONTENTS: 

General  references,  methods,  facilities,  and  equipment 

Man>machlne  systems 

Visual  problems 

Auditory  problems 

Speech  communication 

Other  sensory  input  channels 

Comparison  and  interaction  among  sensory  input  channels 

The  design  of  controls  and  Integration  of  controls  with  displays 

Control  systems 

Desigp  and  layout  of  workplaces,  equipment,  and  furniture 
Body  measurements  and  movements 
High  mental  processes 

Simulators  and  proficiency  measuring  devices 
Environmental  effects  on  human  performance 

Behavioral  efficiency,  fatigue,  and  human  capacities 
Operator  characteristics  forspecific  jobs 


McCollom,  I.  N.  &  A.  Chapanis  1956  HUMAN  ENGINEERING  BILIOGRAPHY  (PSYCHO¬ 
LOGICAL  ASPECTS  -  EQUIPMENT  DESIGN) 

(San  Diego  State  College  Foundation)  Library  of  Congress  PB  132333 
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McCollom,  I.  N.  1956  FINAL  KEPT. 

(San  Diego  State  Coll.,  Calif.) 

Contract  Nonr- 126801  1  Dec.  1956  ASTIA  AD  118  905 


ABSTRACT:  Work  involved  in  compiling  a  human-engineering  guide  for  equip¬ 
ment  design  is  outlined.  Bibliographies,  abstracts,  translations,  experiment¬ 
al  studies,  and  special  reports  were  prepared  in  the  following  areas: 

(1)  comparison  and  interaction  among  sensory  input  channels  (AD-95  131); 

(2)  disorientation;  (3)  effect  on  human  performance  of  acceleration, 
motion,  and  vibration;  (4)  effect  on  human  performance  of  ventilation, 
temperature,  and  humidity;  (5)  man-machine  integration  (AD-106  677); 

(6)  motion  sickness  (AD-95  139)and  therapeutic  drugs;  (7)  simulators  and 
proficiency  measuring  devices;  (8)  speech  communication;  (9)  systems 
considerations;  and  (10)  work  and  fatigue  (AD-95  133,  AD-95  137).  A 
special  human-engineering  bibliography  of  5600  entries  was  assembled  and 
published.  (ASTIA) 
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HcCarley,  J.B.  II  1947  BACKWARD  SEATS  Flying  Safety  Journal  fao  Air  Transport 
Cossaand)  2: 22-3 
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McCready,  W.  B.  1958  INVEST! 
PROVISION  OF  AIR  VENTILAT 
(Inst,  of  Aviation  Med., 


;gATION  into  the  desirability  or  OTHERWISE  OF 
ED  SUITS  TO  AIRCREW  OF  SHACKLETON  Mk  1  AIRCRAFT, 
R.A.F.,  Famborough)  FPRC  Memo  99,  Nov.  1958. 


McCutchan,  J.  W.  &  J.  D.  Isherw(()od  1959  PREDICTION  OF  THERMAL  TOLERANCE  WHEN- 
USING  AN  MA-2  VENTILATING  G^UIMENT  WITH  A  MODIFIED  MK-IV  ANTI-EXPOSURE  SUIT, 
(Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio)  WADC-TR-59-32)6 
Jun*  19597A5T1A  j 
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McDonald,  A.  E.  &  U.  K.  Stewart  1946  NOTE  ON  SEAT  EJECTION  FROM  HE162 

AIRCRAFT. 

(RAF,  Institute  for  Aviation  Medicine,  Farnborough)  F.P.R.C,  657, 

March  1946.  ASTIA  ATI  31120 

ABSTRACT:  Tests  were  made  of  an  experimental  seat  ejection  from  a  He  162 
interceptor  carried  out  under  normal  temperature  conditions,  while  airplane  remain¬ 
ed  on  the  ground.  Tests  were  made  with  the  fuselage,  with  turbine  unit  removed, 
setting  in  a  flying  attitude  and  offset  slightly  to  the  right.  A  dead  weight 
of  210  lb  was  fixed  to  the  pan  of  the  seat.  Firing  was  actuated  remotely  by 
means  of  a  long  cord.  The  ejection  was  photographed  and  accelerations  were 
recorded  on  an  inductance  accelerometer  fixed  rigidly  to  back  of  seat.  The 
firing  cartridge  used  was  of  German  fabrication.  Analysis  of  the  film  showed 
that  the  ejection  velocity  was  34  ft/sec  (i  107.)  and  that  the  maximum  vertical 
height  was  from  14  to  15  ft.  It  was  concluded  Liiat  the  ejection  from  the  He  162 
is  feasible  and,  with  the  adequate  cockpit  dimensions  present,  should  give 
pilots  of  average  weight  some  chance  of  bailing  out.  Where  ancil lary ' factors 
are  present  such  as  centrifugal  accelerations  in  spins,  or  high  speed,  it  is 
doubtful  if  this  installation  is  effective. 
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MacDonqld,  H.D.  1961  DEVELOPMENT  OF  CATAPULT,  AIRCRAFT  EJECTION  SEAT,  XMIO 
(Wright  Air  Development  Division,  Wright -Patterson  AFB,  Ohio) 

WADC  TR  60  452,  March  1961.  ASTU  AD  270  108 


ABSTRACT;  Frankford  Arsenal  was  requested  to  adapt  the  ballistic  geometry 
of  the  rocket  assisted  pilot  ejection  catapult,  RAPEC  Nn.  1,  to  USAF  aircraft 
requirements,  specifically,  as  a  replacement  for  M4  catapults  presently  . 
installed  in  the  F104  aircraft. 

The  existing  RAPEC  No.  1  catapult  has  been  successfully  scaled  down  to  meet 
the  USAF  requirements. 

The  XMIO  catapult  supplies  the  necessary  thrust  and,  consequently,  ejection 
height  to  permit  low-level  ejections  from  high  performance  aircraft.  This 
device  is  now  ready  for  qualification  and  analysis  tests.  (Author) 


MacDiin.i.d,  H.D.  &N.J.  Waeckcr  1961  DF.VELOirXNT  OK  CATA’i’l  i  T  AJ'KKAFi 

EJECTION  SEAT,  T20.  (Aeronautical  Systems  Divii.li'ii,  Wr  4',lu  -  J' 1 1 1  t  ■■  on 
AFB,  Olio)  WADD  TR  59-306.  FA  Report  R-1557.  ASTIA  AD  299, i3H 

ABSTRACT:  Frankford  Arsenal  was  requested  to  develop  a  rocket -a s s  1 /:  l ed 

catapult  th‘’t  would  provide  suffictent  Impulse  to  accomplish  safe  low-a  1 1  i  tuds? 
ejection.  Two  problems  were  considered  during  the  program;  first,  attaining 
sulflclent  Impulse  with  the  rocket-catapult  combination;  and  second,  elimin.at- 
Ing  the  bending  of  the  catapult  tubes  during  ejection.  The  fir.st  problem  was 
soived  by  using  a  rocket  motor  attached  to  the  bottom  of  the  catapult.  In 
this  case,  the  rocket  provides  the  sustained  acceleration  ncce.ssary  to  achieve 
the  required  final  velocity.  The  problems  associated  with  catapult  tube 
bending  in  conventional  catapults  were  eliminated  by  milking  the  power  stroke  of 
the  catapult  section  equal  to  the  gelded  stroke  of  the  sest  in  the  rails. 

Flight  stability  and  proper  trajectory  are  obtained  during  ejection  by  angling 
the  nozzle  of  the  rocket  so  that  the  vecti  r  of  the  rocket  thrust  passes  through 
the  effective  center  of  gravity  of  the  seat-man  mass  and  by  igniting  the 
rocket  at  the  Instant  the  rocket  catapult  is  released  from  the  aircraft  struc¬ 
ture.  The  T20  catapult  is  now  ready  for  qualification  and  analysis  testing. 
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MacDonald,  J.  A,  I960  HUMAN  ENGINEERING  PAYOFF 

(Pap«»r  SAE  National  Aeronautic  Meeting,  New  York,  N.  Y,,  April 
5-8,  1960) 

(Society  of  Autoontive  Engineers,  lac..  New  York,  N.  Y.) 

Rep.  173B,  April  I960.' 

ABSTRACT:  Some  of  the  gains  in  aeronautics  that  can  be  attributed  to 
Human  Engineering  efforts  In  the  past  few  years  are  discussed  informally. 

Tl.e  areas  dealt  with  specifically  are  escape  systems  and  components, 
restraint,  sealants,  vision,  and  crew  station  design  and  arrangements.  Some 
expectations  for  future  developments  are  mentioned.  (Tufts) 
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McDonald,  L.  I.  &  E.  L.  Backman  1958  UNDERWATER  TRIALS  ON  MARTIN-BAKER 
MARK  2D  EJECTION  SEAT  2 . 

(Admiralty  Hydro-Ballistic  Research  Establishment,  Glen  Fruin,  Dun¬ 
bartonshire)  Feb.  1958.  ARL/R.4/G/HY/1/2 . 
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McFad*l»'n,  E.  B.  &  J.  J.  Swt'ar  in;ien  1458  FORCES  THAT  MAY  BE  EXERTED  BY  MAN  IN 

THE  OFFRyMION  OF  AIRCRAFT  DOOR  HANDLES. 

Hurvn  F'Ctv^rs  l(i);16-22. 

ABSTRACT.  Six  handle  configurations  were  tested  by  8  male  subjects  on  a  test 
artangemont  simulating  an  aircraft  door.  The  torques  exerted  by  the  subjects 
were  measured  in  angular  increments  of  45  .  Over  1200  static  and  dynamic 
measurements  were  nvide.  A  limited  check  study  on  10  females,  totaling  I2G 
measurements,  was  also  made.  The  shape,  length,  direction  of  movement,  arc  of 
motion,  effects  of  one-handed  operation,  maximum  torques  and  differences  between 
sexes  are  discussed. 


878 


McFadden,  E.  B.,  J.  J.  Swearingen  &  C.  D.  Wheelwright.  1959  THE  MAGNITUDE 
AND  DIRECTION  OF  FORCES  THAT  MAN  CAN  EXERT  IN  OPERATING  AIRCRAFT  EMER¬ 
GENCY  EXITS. 

Human  Factors  1(4); 16-27 


ABSTRACT:  The  maximum  forces  that  men  and  women  were  capable  of  applying  to 
emergency  exit  release  handles  under  various  conditions  were  determined. 
Experiments  were  conducted  on  both  port  and  starboard  sides  ,of  a  cabin  mockup 

f  the  Convair  240.  Approximately  339  determinations 
17  female  subjects  were  capable  of  applying  to  emergency 
exit  handles  were  obtained.  This  study  was  extended  to  include  measurement 
of  the  resultant  force  an<l  its  direction  with  112  tests  conducted  by  eight 
female  subjects,  of  which  three  participated  in  the  above  series.  In  addition 
162  tests  were  conducted  I>y  nine  male  subjects,  and  a  few  tests  on  six  children. 


simulating  the  interior  o 
of  the  maxiimim  force  that 


The  effects  of  handle  con 


figuration,  location,  position  of  the  subject,  and  the 


duration  of  the  muscular  contraction  are  discussed. 
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McFarland,  R.  1946  HU>LAN  FACTORS  IN  AIR  TRANSPORT  DESIGN 
(New  York:  McGraw-HilTj  1946) 


ABSTRACT:  The  aims  of  thej 
all  these  aspects  of  air 
or  travel  by  air;  to  furnij 
order  to  show  how  a  given 
reconmendat  ions  or  possibl] 
air  transport.  A  summary 
chapter.  A  bibliography 


author  are  three:  to  present  factual  information  upon 
ransport  design  to  be  used  by  thos®  who  operate  planes 
sh  whatever  interpretative  background  is  necessary  in 
physical  variable  creates  a  human  problem;  and  to  offer 
solutions  concerning  human  factors  in  designing  for 
with  recommendations  is  provided  at  the  end  of  each 
Accompanies  each  unit.  (CARl) 


Hcyarland,  R.  A. 
(Nev  York; 


l'?53  lUmN  FAC1TR5  IN  MR  rRy\NSt>CPTATlCN 
McGriiw-Hlll  Book  Cotnpany,  Inc.  ,  1953) 
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McFarland,  R.  A.  &  A.  L.  Moseley  1954  HUMAN  FACTORS  IN  HIGHWAY  TRANSPORT 
SAFETY.  (Harvard  School  of  Public  Health) 
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McFarland,  R.  A.  &  H.  W.  Stoudt  1955  PHYSICAL  VARIABLES  INFLUENCING 
DRIVER  COMFORT.  In  Harvard  School  of  Public  Health,  Efficiency  and 
"~~^Safetv.  March  1,  1955. 
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McFarland,  R.A,  Damon,  A,,  and  Stoudt,  H.W.  Jr,,  1958  ANTHROPOMETRY  IN 
THE  DESIGN  OF  THE  DRIVER'S  WORKSPACE.  Am.  Jml.  of  Fhys.  Anthro.  N.S.' 
1:1-21,  March  1958 


ABSTRACT:  Differences  in  human  body  size  may  have  serious  implications  for  the 
comfort,  efficiency,  and  safety  of  vehicle  drivers.  Our  aim  has  been  to  out 
line  methods  whereby  data  on  human  body  size  may  be  systematically  incorporated 
into  vehicular  design.  In  this  report  are  therefore  presented  the  5th,  50th 
and  9Sth  percentiles  cf  30  pertinent  body  dimensions  of  360  coniuercial  bus  and 
truck  drivers.  Specific  values  are  recommended  for  a  sample  of  cab  dimension 
closely  linked  to  human  dimensions. 
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McFarland,  R.  A.  1^58  HEALTH  AND  SAFETY  IN  TRANSPORTATION. 

(First  annual  lectureship  on  preventive  medicine  of  the  Amer.  Col.  of 
Preventive  Med.,  Cleveland,  Ohio,  13  Nov.  1957) 

Public  Health  Reports  73(8); 663-680,  Aug.  195S 

ABSTRACT:  Accidents  now  rank  above  disease  as  the  chief  cause  of  death  and 
disability  to  many  segnents  of  our  population,  and  now  constitute  a  major  threat 
to  the  wellbeing  and  health  of  our  people. 
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HUMAN  BODY  SIZE  AND  PASSENGER 


McFflf l.inrf ,  K.  A.  AH  W.  Stoudt 
VT.HlCli;  DESIGN 

(Society  of  Aiitoniotlve  Engineer*,  Ir.c.,  Ne**  York,  N,  Y.)  Rep.  AP  IA2A, 
1960. 


ABSTRACT:  This  study  deals  with  the  derivation  of  seat  and  workspace  dimensioni 
of  pas.senger  cars  frotr.  anthropological  data  descriptive  of  the  general 
driving  public.  The  5th,  50th,  and  95th  percentiles  of  static  body  measure¬ 
ments  of  parsfenger-car  drivers  are  interpolated  from  selected  anthropometric 
studies  on  various  segments  of  Che  United  States  population.  The  manner  of 
uCilirlng  such  data  in  car  design  is  discussed  in  general  and  specifically 
in  regard  to  dimensions  for  driver's  seat  and  workspace.  Additional  aspects 
of  seat  design,  such  as  sest  comfort,  are  mentioned.  (Tufts) 
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McGuire,  T.  F.  1960  PHYSIOLOGY  AND  OPERATIONAL  COMPARISON  OF  MC-l  AND  MC-3 
(MC-4)  PARTIAL  PRESSURE  SUITS.  (Urlght  Air  Development  Division,  Wright- 
Patterson  AFB,  Ohio)  WADC  TR  57-536(1);  ASTLA  AD-256  873;  Oct.  1960 


ABSTPA.CT:  A  theory  on  the  physiological  limitations  of  partial  pressure  suits, 
with  supporting  evidence,  is  discussed.  Loss  of  "effective"  blood  volume,  work¬ 
load  placed  on  the  heart,  available  oxygen,  a  number  of  reflexes  that  can  work 
separately  or  tegecher  to  the  individual's  disadvantage,  and  other  contributory 
mechanisms  are  stressed.  The  comparative  operational  characteristics  of  the  MC-1 
and  MC-.3  <MC-4)  partial  pressure  suits  are  presented.  (AUTHOR) 
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McIntyre,  A.  K.  1944  PRELIMINARY  REPORT  ON  'KOP"  ANTI-G  SUITS. 

RAAF-FPRC-FR  No.  92;  June  1944 

ABSTRACT:  KOP  is  Kelly  one-piece  pneumatic  antl-"g"  suit.  The  KOP  I  and  KOP  II 
have  5  gradient  pressures,  the  KOP  III  has  3  gradient  pressures.  It  is  concluded 
from  tests  on  one  subject  that  5  pressures  are  not  superior  to  3  and  that  the 
KOP  is  still  too  bulky  for  practical  use.  Photographs. 
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McIntyre,  A.  K.  1944  PRESENT  POSITION  OF  ANTI-G  SUITS. 

(RAF  Institute  of  Aviation  Medicine.  Farnbotough)  FPRC-FR  No.  93. 
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M^clvt-r.  AiiD  HUMA-N  BF.llAVIOil'  I.  lifKAS  iACTORG  LN  ACCIDiNPJ, 

U.  ACCIDENT-PSONENESS.  ilT.  SAFETY  AS  A  WAY  OF  LIFE.  (Paper,  Annual 

Safety  Convention,  Greater  New  York  Safety  Council,  14*16  April  1959) 
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McAay,  B.  1947  STATIC  TEST  -  RADAR  OPERATOR  EJECTION  SEAT  AND  PILOT  EJECTION 
SEAT  OPERATIONAL  TEST-QUICK  DISCONNECTS  RADAR  OPERATOR  AND  PILOTS  EJECTION 
SEATS  MODEL  XP-89  (Northrop  Aircraft  Inc.,  Hawthorne,  Calif.)  USAF  Project 
MX-808  Contr.  No.  W33-038-ac- 1454 1 ,  Oct.  1947,  ATI  54795 


ABSTRACT:  Static  •^u'^ts  were  run  on  the  Pilot’s  and  Radar  Operator’s  Ejection 
Seats  that  are  utilized  on  the  XF-89  fighter  airplane.  The  tests  were  made'  to 
determine  whether  or  not  the  seats  would  support  the  required  static  loads  as 
established  by  Air  Forces  Specification,  number  25282.  The  results  of  the  tests 
were  satisfactory.  In  addition,  tests  were  conducted  on  the  electrical,  oxygen 
and  gravity  suit  quick  disconnects,  to  ascertain  the  load  required  to  release  the 
quick  disconnect  fittings,  and  to  determine  whether  or  not  the  assembly  would  be 
satisfactory  fot  use  in  the  airplane.  The  following  are  the  actual  up  loads 
lequlred  to  move  the  R.O.  seat  and  disconnect  the  units;  to  move  seat  with  electrlu:al 
oxygen  and  gravity  suit  unit,  reap;  connected:  85,  107,  and  75  poUnds,  reap.  The 
quick  disconnect  assembly  wlllbe  satisfactory  for  use  In  the  airplane 
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McUughlln,  R.L.  1959  AUTOMATIC  INFLATION  OF  PERSONAL  FLOTATION 

GEAR  PRIOR  TO  WATER  ENTRY.  (Paper,  Meeting  of  Aero  Medical  Association 
Statler  Hilton  Hotel,  Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  There  Is  evidence  to  suspect  wind  blast  alone  Is  sufficient  to 
render  a  man  unconscious  during  ejection  seat  egiess  from  an  aircraft 
traveling  at  speeds  near  Mach  one.  Add  to  this  non-fatal  Injuries  resulting 
from  flailing  arms  and  legs  or  impact  with  flying  debris  and  you  have  a 
crewman  who  needs  some  automatic  assistance  to  survive,  especially  in  water, 
even  though  the  ejection  Itself  Is  considered  successful.  By  the  same  token 
there  is  reason  to  believe  the  crewman  who  effects  an  over  the  wat^r  excape 
from  an  aircraft,  completely  unharmed,  also  needs  help  to  survive.  Cold 
water  can  numb  minds  and  fingers  quickly.  It  Is  not  necessary  to  go  down 
three  ti  es  to  drown,  but  rather  it  Is  possible  to  drown  or  enter  into  a 
strangling  tracheal  spasm  on  one  gulp  of  water.  Parachute  canopys  and 
shroud  lines  can  entangle  and  restrict  the  most  powerful  swimmer.  The  help 
needed  Is  automatic  inflation  of  personal  flotation  gear.  Because  it  is 
possible  to  drown  or  strangle  so  easily,  personal  flotation  gear  should  be 

Inflated  In  the  air  before  water  entry  to  hold  submersion  time  to  the  mini¬ 
mum,  i J , -  Ay tat  Ion  Med .  30(3): 194,  March  1959) 
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McNaught.in,  I,  I.,  D.  J.  Diy  &  i: .  L.  Beckman  1959  ESCAPE  FROM  DITCllED 
AIRCRAFT.  II.  INVESTIGATIONS  INTO  THE  PROBLEM  OF  CANOPY  OPENING  IN 
ESCAPE  FROM  DITCHED  AIRCRAFT. 

(Flying  Personnel  Research  Committee,  Air  Ministry)  F.P.R.C,  Report 
No.  1091,  Sept.  1959. 
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McNaughtan,  1.  I.,  D.  J.  Day  &  E.  L.  Beckman  1959  INVESTIGATIONS  INTO  THE 
PROBLEM  OF  CANOPY  OPENING  IN  ESCAPE  FROM  DITCHED  AIRCRAFT. 

(Inst,  of  Aviation  Med.,  R.A.F.,  Farnborough)  Tech.  Note  No.  Mech.  Eng. 
299;  F.P.R.C.  1091  ii. 

SUMMARY:  When  an  aircraft  has  ditched  and  submerges  with  the  canopy  closed,  the 
canopy  may  be  forcibly  he'd  shut  by  the  water  pressure  load.  Preliminary  trials 
to  evaluate  the  factors  which  prevent  Jettisoning  of  the  canopy  of  a  submerged 
aircraft  have  been  made.  The  time  required  for  a  subject  to  jettison  the  canopy 
manually  after  the  aircraft  had  submerged  to  30  feet  varied  from  30  to  240 
seconds  depending  on  aircraft  attitude. 

The  forces  closing  the  canopy  have  been  analysed  and  defined  as  a  result  of  these 
trials  and  a  theoretical  analysis  of  the  jettison  forces  has  been  validated. 

These  analyses  show  that  with  modern  operational  aircraft  ditched  with  the 
canopy  closed  there  is  little  chance  of  jettisoning  the  canopy  either  manually 
or  by  power  jacks  after  the.  aircraft  has  sunk  a  few  feet. 

The  need  for  re-evaluation  of  the  problem  of  underwater  canopy  jettison  in  naval 
aircraft  has  been  emphasised.  (Author) 
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McNaughtan,  I.I.  and  J.S.P.  Rawling  1960  UNDERWATER  ESCAPE  FROM  SCIMITAR  AIRCRAFT 
(Royal  Aircraft  Establishment  Gt.  Brit.)  TN  no.  Mech  Eng,  316,  March  1960. 
ASTIA  AD- 319  CR  '  L 


ABSTRACT:  A  description  is  given  of  a  comprehensive  series  of  underwater  tests 
made  on  a  Scimitar  cockpit  speciment.  The  tests  included  investigations  into 
cockpit  leakage  rates,  canopy  jettison  system  limitations,  canopy  implosion  risk, 
ejection  seat  performance  and  underwater  functioning  of  escape  equipment.  The 
results  of  the  tests  are  discussed  in  conjenction  with  a  theoretical  study  of  the 
sink  rate  of  Scimitar  aircraft  and  the  best  procedure  for  escape  from  ditched 
Scimitar  aircraft  is  derived,  (U)  (Author) 
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McNutt,  D.  C.  1958  UNDERWATER  ESCAPE,  Flight  Deck  (Autumn  1958):  44-46. 


ABSTRACT:  Trials  have  recently  been  conducted  at  the  Admiralty  Hydroballis- 
tlc  Research  Establishment  Glen  Fruin  to  investigate  some  of  the  problems 
of  escape  from  ditched  aircraft.  The  center  section  of  a  Sea  Hawk  fuselage 
was  used  for  the  experiment,  and  Martin  Baker  ejection  seats  complete  with 
normal  parachutes  and  dinghies  were  cestea. 
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McSurely,  A.  1952  GOOD  SEATING  ENGINEERING  SAVES  LIVES 

Aviation  Week.  24  Nov.  1952. 


ABSTRACT:  The  importance  of  seat  design  and  construction  is  exemplified  by 
the  analysis  of  an  airplane  crash  involving  a  Convair  240  (in  Flushing  Bay 
near  La  Guardia  Airport,  New  York,  on  January  14,  1952).  The  plnne  ditched 
in  IS  ft.  of  water  at  a  speed  of  about  135  mph . ,  and  a  normal  rate  of  descent 
of  about  500  ft  per  minute.  Peak  decelerations  in  the  range  of  10  to  IS  g 
were  absorbed  by  hull  and  wings.  Failure  of  some  <eat  anchorages  indicated 
that  star.i'rd  «pecifications  of  6  r  forward,  6.6  g  downward,  and  1.5  g 

sideways  were  exceeded.  Still,  no  major  Injuries  were  incurred  by  the  pass¬ 
engers  due  to  the  resilient  structure  of  seat  backs  and  the  firm  anchorage 
of  the  seats.  The  following  improvements  are  recommended;  (1)  seats  which 
will  stand  IS  g  loads;  (2)  seat  backs  of  ductile  metal  that  will  cushion  body 
or  (:ead  shock;  (3)  f^rm  anchoring  of  passengers  to  their  seats  with  snugly 
tightened  3000- lb.  load  seat  belts. 
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Maaske,  C.  A.  1945  A  REPORT  ON  THE  INTRODUCTION  OF  ANTI-"G"  EQUIPMENT  TO  FEAF 
, AND  A  SURVEY  OF  AERO-MEDICAL  PROBLEMS  IN  SWPA  INCLUDING  CONTINENTAL  AUSTRALIA 
(Wright  Field)  Memo  Report  TSEAL-696-51h;  24  Feb.  1945 

ABSTRACT:  The  visit  of  Capt .  Maaske  and  Dr.  Baldes  of  the  Mayo  Clinic  to  the 
Southwest  Pacific  area  and  Australia  is  reported.  Tropical  climatic  conditions 
interfere  with  the  use  of  either  the  G-2  or  G-4  coverall  anti-"g’'  suits;  the 
G-3  functions  very  satisfactorily,  preventing  blackout  and  fatigue.  However 
present  flying  tactics  do  not  indicate  a  need  for  anti-"g"  equipment.  (It  is 
recognized  that  this  situation  may  change  at  any  time). 

The  centrifuge  at  Sydney  is  described.  No  physiological  recordings  have  been 
made  on  it  to  date.  A  brief  description  is  also  given  of  the  six-pressure 
gradient  Australian  suit. 


.898 


Maaske,  C.A.,  A.L.  Roach.  E.E.  Martin,  &  GL.  Malson  1944  EVALUATION  OF 
ANTI-G  suits.  (Wright  Field)  TSEAL-3-696-51-F,  Rept .  No  6,  16  Nov. 


ABSTRACT:  (a)  Tests  have  been  made  on  the  Wright  Field  centrifuge  of  the 

efficacy  of  the  G-3  (cutaway)  and  G-4  (coverall)  antl-”g"  suits.  Eleven 
subjects  tested  the  G-3,  10  subjects  the  G-4.  Protection  was  determined 
relaxed  with  maximum  "g"  lasting  10  seconds. 

(b)  Protection  offered  was  as  follows: 

Graying . 10  V  10  'V 

Peripheral  light  loss . 1.05  "g”  1.14  "g" 

Blackout . 1.26-V’  0.9  "g" 

(c)  The  G-3  is  pressurized  at  0.86  psi  per  "g"  in  maneuvers  exceeding  2  "g" . 

The  G-4  pressurized  at  0.88  psi/  "g" .  The  slightly  greater  protection  against 
adjustable  Jacings  ,...which  are  not  incorporated  ia_the  G-4. - 

(d)  The  g-3  has  been  reported  to  offer  2  "g"  protection  in  planes,  quite  ade¬ 
quate  for  the  aircraft  now  being  flown. 
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Hiaske,  C.A.,  G.A.  Hallenbeck.  &  EE.  Martin  1944  EVALUATION  uP  ANTI- 
"G"  SUITS.  (Wright  Field)  Rept .  No.  4.  Eng-49-696* SID;  CAM  No  348; 

10  June  1944 


ABSTRACT:  The  efficacy  of  a  single  pressure  pneumatic  suit  (^-2)  was  compared 
with  that  of  a  gradient  pressure  suit  (g-l)  with  a  view  to  lightening  and 
simplifying  antl-"g"  protection.  The  G-l  suit  plus  oil  (liter  and  valve  weighs 
15.5  lbs,  the  G-2  assembly  weighs  8.5  lbs. 

In  the  G-2  the  oil  filter  has  been  removed  and  the  abdominal  bladder  simpli¬ 
fied.  It  Is  pressurized  at  I  pst/'*g''  for  values  of  "g"  over  2.  There  are 
one  abdominal,  2  calf,  and  2  thigh  bladders.  Air  is  metered  to  the  suit  by  a 
2  unit  single  pressure  "g"  activated  valve.  Pressure  source  Is  the  positive 
pressure  side  of  the  B-12  vacuum  Instrument  pump  rotating  at  3,000  rpm  and 
%»orking  on  5  Inches  Hg  Intake. 

Twenty  experienced  subjects  who  tested  the  G-2  by  10  second  exposures  on  the 
centrifuge  obtained  an  average  protection  of  1.2  "g"  against  visual  dinning 
and  peripheral  light  loss  and  of  1.9  "g"  against  blackout.  This  compares 
favorably  with  the  performance  of  the  G-l  suit. 
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Malson,  G.  L.  1943 
AS  OF  I  NOVEMBER 


report  TO  THE  AIR  SURGEON  ON  STATUS  OF  ANTI-”C"  DEVICES 
1943  (Wright  Field) 


ABSTMCT:  Comparison  of  operation  and  construction  of  hydraulic  suits  (FFS) 

Clark-Wood  arterial  occuslL  suit 

(AOS).  Pressurizing  devices  for  CPS  and  AOS  at  present  time  co:.slst  of: 

vacuum  Instrument  pump.  Performance  of  this  pump  falls  off 
badly  at  altitude,  must  be  used  with  oil  filter. 

(b)  Cornelius  Co.,  electrical  pump  operating  on  24  volts  DC  and  using  33  amps 
(cr?aikrof  been  shown  to  be  unreliable  in  service  tests  at  Eglln  FieL.' 

.  mprt.»»eu  These  glv,.  excelleht  performance  at  all  altitudes 

Jerlirr/  satisfactory  source  of  pressure  because  of  imUed 

U0?an:^:;:^c^^:!^’  -Wes,  and  added  complications  of  installa- 

unit,.  Still  in  dnvnlop^entnl  stag,  a„g  designed 
follov!  ””'""”"  subjects  on  centrifuge  1,  reported  „ 
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M»i»on,  G.  L.,  &  C.  A.  Maaske  1943  EVALUATION  OF  ANTI-C  SUITS 
(Wright  Field)  CAM  No.  201;  29  Sept.  1943 
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Malson,  G.L.  and  E.E.  Martin  1943  HUMAN  PICK-UP. 

(War  Dept.,  Air  Forces)  ENG-49-696-53,  8  October  1943 
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Malson,  G.L.  1944  EVALUATION  OF  ANTI-G  SUITS 

(Wright  Field)  Rept .  No.  3,  ENG-49-696-51C,  18  Apr.  1944.  CAM  no.  309 


ABSTRACT:  A  total  of  22  Berger  Bros,  pneumatic  gradient  pressure  suits  and 
22  hydraulic  Franks  flying  suits  were  flight  tested  by  26  pilots  of  the  9th 
Air  Force  in  P-47  and  P-51  aircraft.  Complete  visual  protection  wa.s  obtained 
with  both  suits. 

Eighty  percent  of  the  pilots  thought  anti-  "g"  protection  desirable  in  P-51 
air(;raft  but  only  about  40  percent  thought  it  necessary  in  P-47's,  probably 
because  the  latter  planes  are  less  maneuverabl*^  .  Protection  was  especially 
desired  for  combat  flying. 

Of  the  17  pilots  who  tested  both  types  of  suit,  11  preferred  the  GPS,  one  the 
FFS,  and  5  had  no  preference.  The  GPS  was  preferred  because  it  is  lighter, 
less  cumbersome,  can  be  worn  over  ordinary  clothing,  fitting  is  less  critical, 
and  it  does  not  need  to  be  serviced  with  water  prior  to  take  off. 


FFS 

0. , 

•  *  1  < 

K 

GPS 

1  .3 

"g" 

to 

1.5  "g" 

AOS 

2  .0 

"g" 

to 

2.5  ’V' 

Both  FFS  and  GPS  have  proved  acceptable  to  pilots  for  operational  use.  AOS 
should  theoretically  prove  more  valuable,  but  20  out  of  25  experienced  combat 
p,.lots  who  flight  tested  both  GPS  and  AOS  preferred  the  GPS  as  the  AOS  proved 
too  uncomfortable.  ,  Further  operational  testing  of  both  CPS  and  AOS  is 
suggested. 
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Mai  son,  G.  L.,  &  C.  A.  Maaske  19f9  EVAa'ATION  OF  ANTI-G  SUITS 
(Wright  Field)  Rept.  No.  1;  Eng-49-696-51A , 
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Matson,  G.L.,  and  C.A.  Maaske.  1944  EVALUATION  OF  ANTI-G  SUITS. 
(Wright  Field)  Eng-49-696-51E-l ,  Report  No.  5,  11  August 

(To  report  the  status  of  anti*>"g"  devices  for  fighter  planes  in  the 
various  theaters) 


ABSTRACT:  Two  TDodels  of  the  antt“"g‘'  suit  have  been  Shovfn  to  be  necessary, 
a  cut-out  suit  (G-3)  consisting  only  of  the  cloth  covered  bladders  to  be  worn 

with  regular  officer's  clothing  in  cold  climates,  ^nd  the  G-4,  a  very  light 

weight  coverall  for  wear  In  tropical  localities  where  a  minimum  of  clothing 
is  desirable.  G-suits  are  now  optional  in  the  9th  Air  Force  for  P-47's  and 
P-51's;  they  are  mandatory  in  the  8th  AAF  for  P-ST's 

The  G-3  is  a  cut  out  G-2  (single  pressure)  suit.  Comparative  weights: 

G-2  suit . 6  lbs.  ' 

G-2  plane  installation .. .4  lbs 

G-3  suit . 2i  lbs 

(Plane  installation  interchangeable  with  G-2) 

The  G-4  coverall  is  made  of  rayon  marquisette;  probably  is  too  porous  to 
protect  against  sunburn.  (NB  this  has  been  replaced  by  solid  weave  nylon  at 
a  later  date.)  Total  number  of  "g"  suits  delivered  to  date  is  3500.  6600  are 

on  order 
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Maison,  G.L..  C.A.  Maaske,  G.A.Hellenbeck  &  E.E.  Martin  1945  ACCELERATION 
AND  G  SUIT.  Air  Surgeon's  Bull.  1:3-7,  Jan.  1945. 
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Maciolek,  J.A.  1955  CIRCULATORY  REFLEX  ACTIVITY  AS  A  G-PROTECTIVE  DEVICE 
(Aero  Medical  Lab.,  Wright  Air  Development  Center,  Wright -Patterson 
AFB,  Ohio)  Report  No.  WCRD-55-1.  Jan  1955.  ASTIA  AD  75  056. 

ABSTRACT:  The  response  on  the  human  centrifuge  of  7  seated  subjects  to 
positive  accelerations  of  normal  rapid  onset  (1  g/sec)  was  compared  with 
their  tolerance  in  runs  having  0.07  to  0.1  g/sec  rate  of  onset.  The 
approximate  blackout  threshold  of  the  group  was  3.7  g  for  the  standard 
runs.  The  runs  of  slow  onset  attained  6.2  g  before  equivalent  symptoms 
occurred.  The  2.5  g  difference  in  symptom  level  is  a  measure  of  the 

xe  spons^e^  f^lre^vartoxis-'heinost'aclrc-  roe  chaff  isms— tend  in  g-  to  -sus  tei  n-l^lood - 

pressure  in  man  exposed  to  a  gravitational  stress  which  is  acting  from 
head  to  foot.  The  technique  seems  to  be  a  simple  and  practical  method 
of  evaluating  the  activity  of  the  protective  reflexes  in  different  persons 
and  in  the  same  person  under  varying  conditions. 
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M»haffcy,  P.T.  1945  PROOF  TEST  OF  SEAT  INSTALLATIONS. 

(Douglas  Aircraft  Company,  Inc.,  Santa  Monica,  Calif.) 

ASTIA  ATI-105  836,  4  July  1945 


ABSTRACT:  The  pilot's  and  relief  pilot's  seats  were  subjected  to  the  limit 
down  loads,  and  the  bombardier's  seal  to  the  limit  down  load  and  the  belt 
load.  The  requirements  of  specifications  AAF  25278  and  AN-S-la  were  carried 
out  as  far  as  was  practicable.  The  test  indicated  that  the  pilot's  seat  was 
under-strength,  and  as  a  result  the  material  of  the  seat  frame  was  changed 
from  mild  steel  tube  to  alloy  steel  tube.  The  other  seats  Were  satisfactory 
as  tested. 
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Mahoney,  D.  I.,  &  J.  A.  Wood  1949  COMPARISON  BETWEEN  A  FULL  LENGTH  AND  AN 
ABBREVIATED  TYPE  OF  PARTUL  PRESSURE  SUIT.  (Air  Materiel  Command,  Wright- 
Patterson  AFB,  Ohio)  Memo  Rept .  MCREXD-696-104M;  ASTIA  AD-63  109;  3  Feb. 1949 
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Malcolm,  R.,  W. White  1947  REPORT  ON  THE  "LOBELLE"  SEAT  EJECTION  UNIT  -  PART  1 

(Ministry  of  Supply,  England)  June  1947,  ATI  100  940 

ABSTRACT:  The  need  for  Pilot  Ejection  systerta  has  arisen  due  to  the  number  of 
occasions  when  operational  pilots  have  failed  to  escape  successfully  from  damaged 
aircr.»ft  at  high  speeds  by  ordinary  methods.’  The  two  major  reasons  for  such 
failures  were  considered  to  be:  (a)  impossibility  of  climbing  out  of  the  cockpit 
at  high  speeds,  and  (b)  danger  of  pilot  being  struck  by  some  part  of  the  aircraft 
after  climbing  out  at  lower  speeds.  The  system  adopted  to  overcome  these 
difficulties  was  as  follows:  To  eject  the  pilot  and  the  scat  together  up'-'ards 
from  the  aircraft  with  sufficient  initial  velocity  to  clear  all  parts  of  the 
aircraft  at  speeds  up  to  600  m.p.h.  E.A.S.,  and  for  the  pilot  to  remain  attached 
to  the  seat,  which  forms  a  support  for  his  limbs,  until  such  time  as  he  is 
completely  clear  of  the  aircraft  and  his  resultant  speed  has  dropped  low  enough 
for  him  to  leave  the  support  of  his  seat.  Other  points  of  this  system  are: 

(a)  The  case  with  which  it  could  be  installed  in  the  type  of  airaraft  in  the 
design  stage  at  the  time,  (b)  The  possibility  of  retrospective  installation  in 
aircraft  such  as  the  Meteor  and  Vampire,  (c)  The  minimum  variation  to  standard 
cockpits  and  controls  that  is  entailed. 
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Malian,  L.  1956  SECRETS  OF  SPACE  FLIGHT. 

(Greenwich,  Conn.:  Fawcett  PublicaClons,  Inc.,  1956) 

Fa%rcect  book  No.  298 

ABSTRACT:  A  photographic  account  is  presented. pf  rocketry  and  space  flight. 
Subjects  covered  include  studies  in  space  medicine;  escape  capsules  and  rocket 
sleds;  development  of  the  space  suit;  launch  into  the  stratosphere;  training  of 
space  pilots,  and  research  rocket  takeoff. 
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Mangelsdorf,  J.E.  1959  LOGISTIC  SUPPORT  TO  MAN’S  ECOLOGY  IN  SPACE. 

Mechanical  Engineering.  81:79,  July  1959 


ABSTRACT:  This  paper  discusses  the  ecological  elements  with  which  the 
system  must  provide  the  satellite  crew.  Provisicn  for  potable  water  and 
nutriment  and  means  of  ingestion;  gases  for  breathing;  disposal  of  body 
wastes;  protection  from  thermal,  noise,  radiation,  psychological  and  G- 
stresses  are  treated  in  some  detail.  It  is  shown  that  the  solution  of  the 
problem  of  man's  ecology  in  space  requires  talent  from  a  number  of  technical 
areas.  The  author  briefly  examines  the  Lockheed  ecological  model,  first  as 
a  means  of  illustrating  man's  metabolic  exchange,  and  second,  as  a  tool  for 
solving  some  of  the  problems  of  designing  for  long*endurance, .manned  satel¬ 
lites  ■ 
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Manzell,  ,  tr.  J.  B,  Bateman  194:  DO  335  CATAPULT  SEAT:  THREE -COMPONENT 
MEASUREMENTS.  (Dornier-Werke  G.  m.  b.  H.,  Friedr Ichshafen)  Wind  Tunnel 
Research  Rept.  Pages  A-17189  to  A-17205 

Translated  as  Appendix  6a  to  Lovelace,  W.  R.,  E.  J.  Baldes,  &  V.  J.  Wulff, 

The  Ejection  Seat  for  Emergency  Escape  from  High-Speed  Aircraft.  ATI  No.  7245 


SUMMARY:  Three-component  measurements  were  carried  out  on  the  catapult  seat,  both 
with  a  dummy  and  with  living  subjects.  The  catapult  seat  was  required  to  have  a 
backward  turning,  or  positive  moment  immediately  it  emerges  from  the  cockpit. 

Since  the  back  of  the  Do  335  catapult  seat  both  in  position  in  the  airplane  and  at 
the  moment  of  its  ejection  is  tilted  backward  at  an  angle  of  13  degrees,  this 
position  (Y'13  degrees)  was  designated  as  "normal."  It  can  be  seen  from  the  mea¬ 
surements  that  the  catapult  seqt  in  the  "noixjl"  position  was  very  top  heavy.  By 
bringing  extra  surface  to  the  head  guard  an  attempt  was  made  to  reverse  the  direc¬ 
tion  of  the  turning  moment,  but  it  had  to  be  recognized  that  relatively  large  sur¬ 
faces  were  needed  in  order  to  fulfill  this  requirement.  The  desired  result  was 
obtained  with  extra  surface  No.  V,  0.116  n.^  (1.25  ft.^);  the  outline  of  this 
surface  conformed  to  the  internal  cross  section  of  the  roof  of  the  cabin.  A  series 
of  measurements  of  the  effect  of  wind  velocity  was  made  using  this  arrangement. 
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Mareiniak,  F.P.,  R.A.  Houghton  1958  AN  EVALUATION  OF  ,A  GROUND-LEVEL  ESCAPE 
SYSTEM,  SAE  National  Aeronautic  Meeting  no.  91A,  Sept.  29-Oct.  4,1958. 

ABSTRACT:  This  paper  gives  a  description  of  the  evaluation  am  . ing  of 
the  Martin  Baker  ejection  scat  for  ground-level  escape.  The  ejection  scat  is 
credited  with  being  the  greatest  life-saver  since  the  parachute,  but  up  until 
two  years  ago,  a  pilot  could  count  on  a  1007.  probability  of  getting  himself 
killed  if  he  ejected  below  1000  ft  altitude. 

Grumman  elected  to  take  on  a  major  protion  of  the  evaluation  of  a  Martin-Baker 
ejection  dcat.  The  resulting  installation  in  the  Grumman  F9F-8T  jet  trainer 
is  s  modification  of  the  existing  British  system,  which  has  already  saved  many 
lives.  Although  this  seat  gets  some  of  its  ground-level  capability  from  a  high 
trajectory,  its  main  advantage  lies  in  its  unique  arrangement  for  rapid,  positive 
deployment  of  the  parachute  and  positive  separation  of  the  pilot  from  the  seat. 
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Marcks,  C.A.  1952  HOW  DOES  EQUIPMENT  AND  CLOTHING  AFFECT  THE  PROBLEM  OF 
EMERGENCY  SYSTEMS  DESIGN,  (Paper,  Symposium  on  the  Problems  of  Emergency 
Escape  in  High  Speed  Flight  September  29-30,  1952^  Wright  Field,  Ohio) 

4014344 

ABSTRACT:  The  general  trend  of  personal  equipment  and  protective  clothing 
design  for  aircraft  operations  has  been  a  gradual  evolution  during  and  since 
World  War  II  with  new  components  being  developed  when  their  need  became  evident. 
The  accumulative  volume  and  assortment  of  this  equipment  has  had  an  adverse 
effect  on  pilots  and  aircrewmen.  The  bulk  and  weight  of  the  equipment  causes 
fatigue.  Furthermore,  the  varied  attachments  slow  down  movement  and  could  easily, 
be  a  crucial  liability  during  an  emergency.  In  order  to  eliminate  this  heavy 
burdensome  equipment,  the  author  suggests  a  flight  capsule  for  the  pilot. 

A  flight  capsule  would  also  protect  a  pilot  from  wtndblast,  cold,  and  pressure 
during  an  emergency  escape. 
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Marinelli,  J.  L.  1960  PROJECT  NR  AVI?  2860,  "EVALUATION  OF  THE  IMPRO^TD 

PASSENGER  SEAT  ARRANGEMENTS  FOR  HU-IA  AND  HU- IB  HELICOPTERS".  (U.  S.  Conti¬ 
nental  Army  Command,  Fort  Monroe,  Virginia)  ASTIA  AD-245  516;  3  Nov.  I960 


CONCLUSIONS:  (a)  The  seven-passenger  seat  kit  as  tested  is  unsuitable  for  Army 

use.  (b)  Based  solely  on  available  space  and  weight -carrying  capability  of  the 
helicopter,  the  best  seating  arrangement  for  the  maximum  number  of  troops  is 
with  the  three  medical  attendant  seats  facing  aft,  which  will  accoirenodate  eight 


passengers  and  perinic  satisfactory  entrance  and  exit,  (c)  Center-of -gravity 
limitation  and  the  required  ballast  for  more  than  six  passengers  preclude  consid¬ 
eration  of  a  seven-  or  eight -passenger  configuration  for  the  HU-IA.  (d)  A  seven- 
passenger  configuration  utilizing  two  medical  attendant  seats  aft  of  the  pilot, 
facing  either  aft  or  outward,  and  a  4-5  passenger  variable-width  troop  seat  across 
the  after  cabin  bulkhead  is  considered  the  optimum  seating  arrangement,  for  HU-IB 
Helicopters . 

RECOMMENDATIONS:  A  seven-passenger  seat  configuration  which  permits  two  medical 
attendant  seats  to  be  faced  aft  or  outward  and  tdiich  employs  a  standard  4-5 
passenger  variable-width  troop  seat  be  utilized  in  the  HU-lB  Helicopter.  (AUTHOR) 


917 

Markushewski,  L.  and  W.  C.  Knerr  1958  UNDERWATER  ESCAPE  PROGRAM:  Descrip¬ 
tion  of  F86D-11  Airplane  Low  Level  Test  Drops  and  Comparison  with  F9F-4 
Test  Drops  Key  West,  December  1957  January  1958.  (Naval  Air  Development 
Center,  Johnsville,  Pa.)  Proj.  TED  no.  ADC-AE-6307,  Rept.  no.  NADC-ED-5811 : 
Interim  rept.  no.  2;  ASTIA  AD  231  389.  , 

ABSTRACT:  Results  from  three  F86D-11  airplane  test  drops  are  compared  with 
those  of  the  F9F-4,  The  F86D-11  sank  faster  than  the  F9F-4,  The  implosion 
of  the  canopy  bubble  on  the  F86D-11  occurred  at  5.3  psi  less  differential 
pressure  than  did  that  of  the  F9F -4  canopy.  Both  aircraft  were  found  to  sink 
tail-first  to  varying  degrees  of  pitch  when  the  cockpit  remained  dry  during 
submersion.  Fuselage  structural  damage  in  the  cockpit  area  after  the  aircraft 
had  been  sunk  to  a  depth  of  about  21  fathoms  did  not  appear  sufficient  to  deter 
egress.  The  deformation  of  stringers  and  bulkheads  was  not  sufficient  to  cause 
injury  to  the  pilot  by  crushing.  The  time  from  release  to  implosion  of  the 
canopy  was  45.5  sec.  The  canopy  imploded  about  1.7  sec  after  the  aircraft 
disappeared  below  the  surface  of  the  water.  This  left  the  pilot  little  time 
to  open  his  canopy  after  a  crash  and  avert  possible  fatal  injjiries  from  flying 
pieces  of  canopy  propelled  by  the  implosion  force. 
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Marsh,  D.  P.  1961  CAPSULAR  COCKPIT  -  WEIGHT  AND  BALViCE  ANALYSIS  OF  MODEL 
A4D-5  (Douglas  Aircraft  Co.,  Inc.,  El  Segundo,  Calif.)  ES  40258*,  ASTIA 
AD-264  292;  Jan.  26,  1961  i 

ABSTRi\CT:  This  report  contains  a  weight  and  balance  analysts  prepared  for  use  in 
conjunction  with  the  February  1961  proposal  to  incorporate  a  capsular  cockpit  on 
Model  A4D-5  aircraft.  Highlights  of  the  analysis  include:  (1)  Detailed  "in  and 
out"  weights  and  balances,  (2)  a  weight  and  balance  comparison  of  the  cockpit  area 
before  and  after  modification,  (3)  cockpit  weights  and  balances  for  various  con¬ 
figurations,  (4)  airplane  weight  empty,  normal  gross  weight,  and  nose  heavy  condi¬ 
tion  after  modification,  and  (5)  the  pitching  moment  of  inertia  of  the  cockpit. 

A  weight  and  balance  breakdown  is  also  included  to  reflect  a  change  of  cockpit 
P.S.I.  from  3.3  to  7.5.  (AUTHOR) 
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Mart  in- Baker  Aircraft  Co.  THE  MARTIN-BAKER  AUTOMATIC  EJECTOR  SEAT- 

MARK  3  (Martin-Baker  Aircraft  Co.,  Ltd.,  England)  ASTIA  ATI-8868A 


ABSTRACT:  The  design  of  the  Martin-Baker  automatic  ejector  seat  is  described 
which  enables  pilots  and  aircrew  personnel  to  escape  from  high-speed  aircraft 
at  all  altitudes.  It  is  effective  at  any  speed  and  under  any  G  accelerations 
that  may  occur  whatever  the  altitude  of  the  aircraft.  By  the  simple  movement 
of  a  hand  lever,  the  airman  has  his  parachute  available  for  normal  rip-cord 
operation  either  without  ejection  with  the  seat  or  at  any  time  after  ejection 
has  taken  place.  The  seat  is  ejected  from  the  aircraft  by  means  of  a 
cartridge  operated  gun  and  slides  during  ejection  on  four  rollers  in  a  guide 
rail.  The  ejection  gun  is  fired  by  the  withdrawal  of  a  flexible  screen, 
which  covers  and  protects  the  occupant's  face  against  the  effects  of  the  air 
stream.  On  ejection,  the  seat  leaves  the  aircraft  at  60  fps. 
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Martin-Baker  Aircraft,  Ltd.  1946  DETAILS  OF  DEVELOPMENT  WORK  ON  THE  MARTIN 
PATENT  EXPLOSIVE  EJECTION  SEAT.  (Mart in- Baker,  Higher  Denham,  Middlesex, 
England) 


021 

Martin-Baker  Aircraft  Company  1956  SOME  INCIDENTS  WITH  MARTIN- 

BAKER  EJECTION  SEATS,  1951-1956.  (Martin-Baker  Aircraft  Co.,  Ltd. 
Higher  Denham  (Bucks),  Nr.  Uxbridge,  Middx.) 
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Martin,  E.  E.  1947  EVALUATION  OF  THE  ANTI-G  SUIT.  Rept.  No.  7, . ,y,§AF  Memo 

Rept.  No.  TSEAA-689-2B.,  Nov.  1947 
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Martin.  E.E..  J.P.  Henry.  J.L.  Caable  &  R.S.  Shaw  1948  EVALUATION  OF  THE 
ANTI-C  suit.  (USAF  Air  Material  Coemand,  Wright -Patterson  AFB,  Ohio) 
MCREXD-689-2C.  Report  No.  8.  24  July  1948. 


ABSTRACT:  Three  subjects  were  each  exposed  to  one  or  more  series  of  runs  on 
the  human  centrifuge.  Each  series  consisted  of  direct  arterial  pressure 
measurements  at  1  g,  2.5  g,  3.5  g,  and  5  g  without  and  with  each  of  the  antl- 
g  suits.  This  report  presents  direct  radial  artery  pressure  rrsults  obtained 
co"*narlng  three  antl-G  suits  on  the  human  centrifuge.  The  G-5  suit 
proved  to  oe  more  efficient  chan  the  G-4A  which  gives  moie  ..han  twice  the 
protection  afforded  by  the  G-3A  suit.  The  added  protection  given  by  the  three 
suits  when  using  the  n-l  maneuver  Is  as  follows:  h  g  tor  the  G-3A,  2.3  g  for 
the  G'4A  and  0.1  g  for  the  G-5.  This  protection  Is  over  and  above  the  normal 
arterial  pressure  method  for  evaluating  G-sult  protect  Ion be  used  to 
conflrv  the  results  obtained  by  the  visual  method  of  C-suit  evaluation.  Experl- 
Mnts  fhould  be  conducted  to  measure  cerebral  perfusion  pressure  head  and 
blood  flow  rates  during  positive  acceleration  to  determine  how  they  vary  In 
proportion  to  cerebral  arterial  pressure. 
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Martin,  E.  E.,  G.  Schroer,  &  J.  P.  Henry  1949  STATIC  ASSESSMENTS  OF  THE 
RELATIVE  EFFICIENCY  OF  ANTI-G  SUITS. 

Fed.  Proc.  8:107. 

ABSTRACT:  Attempts  to  estimate  the  effectiveness  of  anti-G  suits  while  at  rest 
by  measuring  the  changes  they  Induce  in  blood  pressure  have  shown  increments 
proportionate  to  the  relative  efficiency  of  these  devices  during  acceleration. 

The  results  suggest  that  test  of  G-suit  efficiency  could  be  devised  which  do  not 
require  the  use  of  a  human  centrifuge.  With  this  end  In  view,  3  further  measure¬ 
ments  were  made:  venous  pressure,  vital  capacity  and  teeter  board  weight  shift. 
Venous  pressure  was  measured  at  the  ante-cubital  fossa  when  the  legs  only  of  the 
G-3A,  G-4A,  and  G-5  suits  were  Inflated.  A  teeter  board  was  employed  to  measure 
the  weight  shift  induced  by  the  Inflation.  The  changes  In  vital  capacity  were 
measured  under  the  same  conditions.  Eight  series  of  3  tests  each  were  carried 
out  on  6  subjects.  The  following  table  shows  the  changes  Induced  by  suit  infla¬ 
tion: 


6-3A 

G-4A 

G-5 

Venous  pressure  increase  (cm.HgO)  ...  0.3  ±  0.2 

1.9±  0.6 

4.3i  0.5 

-  2,773 


vital  capacity  decrease  (cc.).  ......  250  ±60  325  ±70  j 400  ±60 

Teeter  Board  weight  shift  (pounds)  ....  '  0.3±  O.l  0.4±  0.2  0.5±  0.3 


These  differences  are  qualitatively  confirmed  by  the  results  of  tests  of  these 
suits  on  the  human  centrifuge.  In  the  G-3A  suit  mean  protection  as  estimate'* 
from  blood  pressure  changes  was  l.OG,  G-4A  suit  2  23,  and  the  G-t  suit  2.3G. 
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Martin,  E.  E.  1949  SERVICE  TEST  REPORT  ON  USAF  TYPE  G-4A  PILOT  PNEUMATIC 
SUIT,  ANTI-G. 

(Air  Material  Command,  Uright-Patterson  AFB,  Ohio)  Memo.  Rept.  No. 
MCRED-689-2E,  20  May  1949. 

ABSTRACT:  The  G-4A  anti  g  suit  was  compared  with  the  G3A  suit,  first  without 
pressure  and  then  using  pressure  from  the  M-4  pressure-regulating  valve.  The 
suit  consists  of  a  coverall  incorporting  5  intercommunicating  bladders  which 
exert  pressure  over  the  thigh,  calf  and  abdominal  regions.  Tests  were  conducted 
at  10,000  ft  or  higher  utilizing  the  type  maneuvers  necessary  to  obtain  combat¬ 
like  accelerations.  The  superiority  of  the  G-4A  suit  was  indicated  in  the  tests. 


926 


Martin,  E.  E.,  R.  U.  Whitney  &  E.  B.  Smith  19S1  DEVELOPMENT  AND  FABRICATION 
OF  THE  USAF  TYPE  M-8,  NO-LEAK  ANTI-G  VALVE  (ARO  EQUIPMENT  PART  NUMBER 
C10050) 

(Wright  Air  Development  Center,  Wr ight-Patterson  AFB,  Ohio)  WADC  Memo 
Rept.  No.  WCRDB-689-4Q,  21  Nov.  1951. 
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Martin,  E.E.,  and  R.U.  Whitney  1952  A  DESCRIPTION  OF  THE  U.S,  AIR  FORCE  TYPE 

. .  M-7  NO -LEAK,  NEGATIVE -G  VALVE.  (Wright  Air  Development  Center,  Wright- 

Patterson  AFB,  Ohio)  Technical  note  no.  WCRD  52-11;  ASTIA  AD-2134; 

Sept.  1952 

ABSTRACT:  A  description  is  given  of  the  type  M-7  negative-g  valve,  a  unit  which 
automatically  responds  to  negative  acceleration  so  as  to  provide  controlled 
predetermined  pressures  within  the  T-1  altitude  helmet.  During  negative  maneuvers 
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exceeding  1  g  the  valve  closes  the  breathing  port  and  thereafter  regulates  the 
counterpressure  in  the  helmet  to  25  mm  Hg  per  g.  As  the  negative  g  decreases 
below  1  unit,  the  valve  exhausts  the  counter-pressure  gas  and  permits  the  pilot 
to  resume  normal  breathing.  This  unit,  which  satisfactorily  provides  counter¬ 
pressure  to  the  head-neck  region  during  negative  acceleration  up  to  5  g,  operates 
in  conjunction  witih  the  present  aircraft  oxygen  system.  Centrifuge  tests  showed 
that  the  device  operates  satisfactorily  in  the  range  1  to  6  negative  g.  In 
flight  tests  performance  was  satisfoccory  within  the  3-g  negative  limits  imposed 
by  an  F-84. 
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Martin,  J.  1949  REPORT  ON  RESEARCH  AND  DEVELOPMENT  CARRIED  OUT  BY 

MARTIN- BAKER  AIRCRAFT  CO.  LTD.  IN  CONNECTION  WITH  EJECTION  SEATS  FOR 
HIGH  SPEED  AIRCRAFT.  (Martin-Baker  Aircraft  Co.,  England) 

June  1949 .  ASTU  ATI  89438 


ABSTRACT:  A  description  is  given  of  British  research  and  development  carried 
out  in  connection  with  ejection  seats  and  the  escape  of  personnel  from  high¬ 
speed  aircraft.  The  early  history  of  the  ejection  seat  project  is  presented 
as  well  as  information  on  work  done  .on  the  Defiant  and  Meteor  III  fighters, 
and  the  16  and  65  development  and  constructi7n  of  the  Mark  I  seat  and  the 
fu^y  automatic  seat  is  discussed.  Consider  it  ion  training  rig  for  the  RAF. 

A  schedule  of  duirany  and  live  ejections  from  the  Meteor  III  is  included. 
Photographs  and  drawings  illustrate  some  of  the  equipment  and  graphs  show 
acceleration  data. 
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Martin,  J.  1956  EJECTION  FROM  HIGH  SITIED  AIRCRAFT. 
J.  Royal  Aero.  Soc .  60(550):659-668,  Ocl:  .  1956. 


ABSTRACT:  Early  studies  to  determine  physiojogical  acceleration  limits  on 

a  ground  ejection  rig  and  to  test  operationa 
aircrax't  ejection  seat  in  flight  are  describ 
of  the  seat,  including  aa~automatic  ejection 
ejection  gun,  leg  restraining  device,  and  du 
and  the  peculiar  conditions  and  methods  of  e 
speed,  and  low  altitude  are  discussed. 


I  designs  of  the  Martin-Baker 
!d.  The  chief  design  features 
device,  main  time  release, 
plex  drogue  system  are  described, 
lection  at  high  altitude,  high 


Martin,  J.  1956  EJECTION  SEAT  AND  PARACHUTE  ASSEMBLY  POR  A  SINGLE  PERSON 
U.  S.  Patent  2,762,588,  11  Sept.  1956 

ABSTRACT:  An  ejection  seat  Is  described  and  Illustrated,  provided  with  t%N>  drogue 
•  It  claimed  that  this  asaenibly  results  In  a  gradual  opening  of  the 
parachutes  In  the  proper  order. 
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Martin,  J.  1957  EJECTION  REPORTS. 

(Martin-Baker  Aircraft  Co,,  Denham,  England) 
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Marvin,  P.  P.  1955  RECOVERY  SYSTEMS  POR  DRONES  AND  MISSILES 

(Air  Porce  Institute  of  Technology,  Wrlght-rat'^rson  APB,  Ohio) 
Rept.  No.  GAE-23:  30  Aug.  1955 
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Marzella,  J.,  J.R.  Hess  19A6  GROUND  AND  FLIGHT  TESTS  OF  MARTIN-BAKER  AIRCRAFT 
COMPANY  PILOT'S  EJECTION  SEAT  FROM  MODEL  JD-1  AIRPLANE  (Naval  Air  Material 
Center,  Aeronautical  Structures  Lab.,  Philadelphia,  Pa.) 

ABSTRACT:  Ground  and  flight  tests  were  made  of  the  Martin-Baker  pilot’s  ejectiop 
seat  to  determine  its  practicability  and  limitations  as  an  emergency  escape 
device,  to  obtain  data  on  the  accelerations  acting  on  duonnies  during  flight 
ejections,  and  to  perform  a  human  ejection  at  low  airspeed.  Five  flight  ejection 
tests  were  made  at  speeds  from  200  to  350  mph  in  50  mph  increments  and  altitudes 
from  3000  to  6000  ft,  and  a  live  ejection  test  was  made  at  a  speed  of  250  mph  and 
an  altitude  of  5000  ft.  It  was  concluded  chat  tba  emergency  escape  device  is 
satisfactory  for  service  aircraft,  that  the  highest  accelerations  imposed  on  the 
duany  and  seat  in  the  airstream  was  caused  by  the  action  of  the  drogue  parachute 
and  that  the  acce leration-time  characteristics  and  operation  of  the  seat  cata¬ 
pult  are  satisfactory  for  line  ejection  tests 
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P.,  R.  Falet  &  C.  Jacqueraln  1959  MODIFICATIONS  RESPIRATOIRES  ET 
CIRCULATOIRES  ENGENDREES  PAR  CERTAINES  POSITIONS  DE  TRAVAIL  DU  PERSONNEL 
NAVICANT  AU  COURS  DU  VOL  (Respiratory  and  Circulatory  Changes  Caused  by 
Certain  Work  Positions  of  Flying  Personnel  in  Flight) 

Medeclne  Aeronautique  (Paris)  14(1):  1-3. 
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Mason,  J.K.  1958  PATHOLOGICAL  FINDINGS  FOLLOWING  UNSUCCESSFUL 
EJECTION  FROM  HIGH  SPEED  AIRCRAFT. 

J.  Forensic  Med. .  (Johannesburg,  S.  Africa),  5 (4) : 173-184 ,  Oct. -Dec.  1958. 


ABSTRACT:  Operational  and  performance  features  of  the  standard  British 
ejection  seat  are  outlined.  Post-mortem  examinations  of  victims  of  unsuccess¬ 
ful  escapes  during  flight  are  analyzed.  The  findings  suggest  human  or  instru¬ 
mental  failure  in  the  preparatory  stage  or  during  actuat  ejection.  Potential 
pathologic  findings  are  correlated  with  variovjs  ejection  stages.  Illustrations 
are  included  showing  how  the  post-mortem  examination  may  disclose  the  circum¬ 
stances  surrounding  the  unsuccessful  escap>e.  On  the  basis  of  the  degree  of 
pulmonary  fat  embolism  and  of  local  reaction  to  injury,  general  observations 
are  made  with  regard  to  timing  of  injuries.  The  role  of  post-mortem  examina¬ 
tions  in  preventive  medicine  is  stressed  with  particular  regard  to  the  uncommon 
causes  of  death  encountered  in  unsuccessful  ejections. 

(J.  Aviation  Med.  30(5):378,  May  1959) 


Mason,  John  W.  1957  A  RESTRAINING  CHAIR  FOR  THE  EXPERIMENTAL  STUDY  OF 
PRIMATES. 

WRAIR-68-57  Project:  6-60-10-017  Subtask  No.  4 
ASTIA  Doc.  No.  AD  151  646. 


Masters,  P.G.,  W.  Lehman,  P.W.  Wood  ADM.  Bland  1960  INTEGRATED  FLIGHT 
CAPSULE  IMPACT  AND  FLOTATION  BAG  INFLATION  SYSTEM. 

_  (Chance  Vought  Aircraft,  Dallas,  Texas)  Nava!  Weapons  Contract 

Noas  59-6150-c,  Interim  Report  No.  AER-EOR- 12836 ,  1  March  I960. 


ABSTRACT:  This  report  describes  the  studies  made  and  .system  selected  for 
inf  lat  torrof^he"  Impacr' bags  and  flotation  bags  used  on  the  Integrated  f  1  ight 
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capsule.  The  use  of  a  hot  gas  generator  Inflatljr.  system  was  considered 
early  In  the  study.  However,  contact  with  Vendors  indicated  that  d.e  hot  gas 
generator  system  hardware  Is  feasible,  but  bag  materials  are  not  available 
i*lch  will  withstand  the  generated  gas  temperature.  Three,  different  types  of 
cold  gas  Inflation  systems  were  investigated.  The  single  air  bottle,  single 
pressure  regulator  system  requires  extremely  large  lines  to  achieve  desired 
results.  A  system  using  a  single  air  bottle  with  a  pressure  regulator  at 
each  bag  allows  use  of  smaller  lines  but  the  required  inflation  time  of  3 
seconds  Is  not  feasible  using  the  proposed  900  cu .  in.  air  bottle.  Both  of 
these  systems  can  be  designed;  however,  calculations  are  presented  only  to 
the  point  that  the  assumptions  made  for  system  design  are  insufficient  to 
■eet  established' criteria .  The  system  recommended  for  this  application  is 
individual  air  oottles  with  no  pressure  regulators.  The  roost  apparent 
advantage  of  this  system  is  insurance  against  loss  of  the  entire  recovery 
system  in  the  event  of  failure  of  one  bag. 
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Material  Laboratory  1949  REPORT  OP  TTPE  APPROVAL  EVALUATION  OF 
PROTECTIVE  HATS.  (  Material  Lab.,  Naval  Shipyard,  Brooklyn,  N.Y.) 
Report  4526-lA,  ASTIA  AD-  205449,  9  December  1949 


ABSTRACT:  Samples  of  eleven  protective  hats  of  various  design  and  structure 
were  submitted  for  tests  for  electrical  protection,  ordinary  abuse,  and 
peak  force  endurance.  The  hats  were  also  tested  for  insulation  resistance, 
flaomability,  water  absorption,  and  sterilization.  The  results  of  the  tests 
performed  on  the  hats  are  given  in  this  report. 
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Mathewson,  .T.H.,  &  D  M.  Severy  1953  RAPID  DECELEHATI.3N  TESTS  OF  CHEST 
LEVEL  SAFETY  BELT.  (ITfS -UCLA,  Los  Angeles.  Calif.)  Rept  .  No.  27 
Reprint  Bulletin  .No.  73  -  Highway  Ret>arch  Board,  Washington,  D.C. 
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Katlock,  H.,  E.A.  Ripperger,  et  al.  1957  HIGH_ VELOCITY  IMPACT  CUSHICWINC, 
PART  II,  ENERGY -ABSORBING  MAXERIAIS  AND  SYSTEMS.  (Structural  Mechanics 
Research  Lab.,  Texas  University,  Austin,  Texas) 

Contract  No.  DA  19-129  qm-817,  26  Aug.  1957.  ASTIA  AD  220  738 

ABSTRACT:  The  cost  of  air  drop  can  be  substantially  reduced  to  the  proper 
combination  of  aerial  retarder  and  ground  cushioning,  %diich  depends  upon 
the  relative  cost  of  the  retarder  and' cushioning.  Laboratory  studies  of 
the  impact  energy  absorption  of  various  materials  and  systems  including 
paper  honeycomb  foamed  plastics,  and  metal  cylinders  indicate  that  minimum 
cost  is  achieved  with  smaller  parachutes  than  those  currently  in  use. 
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Matlock,  H.,  E.A.  Ripperger,  J.M.  Turnbow,  &  J .N .  Thompson  1957  HIGH 

VELOCITY  IMPACT  CUSHIONING,  PART  I.  DROP-TEST  FACILITIES  AND  INSTRUMEN¬ 
TATION.  (Structural  Mechanics  Research  Lab.,  University  of  Texas, 

Austin,  Texas)  Aug.  1957.  ASTIA  AD  220  737 


ABSTRACT:  Three  drop-test  installations  were  developed  for  research  on  impact 
cushioning.  These  range  from  a  small  indoor  facility,  28  feet  high,  to  275- 
foot  tower  %diich  provides  for  both  vertical  and  inclined  guided  drops  of  mass¬ 
es  weighing  up  to  5000  pounds.  Instrumentation  measures  time,  force,  and 
displacement  during  impact  for  determining  energy-absorbing  properties  of 
materials  and  systems.  (Author) 
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Matlock,  H.,  A  J.N.  Thompson  1957  HIGH-VELOCITY  DIPACT  CUSHIONING  , 
PART  III.  PRELIMINARY  TEST  ON  A  NONPRESSURIZED  AIR  BAG. 

(Structural  Mechanics  Research  Lab.,  Texas  University,  Austin,  Texas) 
Contract  No.  DA  19-129-qm-817,  15  Oct.  1957.  ASTIA  AD  220  822 
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Matthews,  B.H.C.  1941  SERVICE  TRIALS  OF  FRANKS  HYDRAULIC  SUIT. 
_ (National  Research  Councll,-Canada)-.  Report  #C-2835, — July  -1941 


ABSTRACI:  This  memorandum  from  the  R.A.F.  Physiological  Laboratory,  R.A.E. 
Pamborough,  recoarnmnds  that  the  Franks  Anti-G  suit  be  submitted  to  service 
trials. 
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Matthews,  B.H.C.  1945  HUMAN  LIMITS  IN  FLIGHT 
Smithsonian  Institute,  Washington,  D.C,  Publication  3785 


ABSTRACT:  A  irodern  aircraft  will  climb  in  a  few  minutes  to  heights  at  which 
the  air  is  so  thin  that  will  no  longer  support  life.  It  can  turn  and  maneuver 
so  fast  that  the  pilot  may  easily  be  rendered  unconscious  from  the  mechanical 
forces  which  it  imposes  on  his  body,  and  in  an  aircraft  which  is  moving  rapidly 
in  three  planes  of  space  the  pilot  can  be  subjected  to  stresses  beyond  the  limits 
which  the  human  body  can  stand.  Besides  the  stresses  from  wind  pressure,  cold, 
vibration,  and  noise,  the  pilots  body  must  also  be  protected  from  other  less 
obvious  stresses.  The  two  greatest  stresses  which  an  aircraft  puts  upon  the 
pilot  and  those  reviewed  in  this  publication  are  those  stresses  duw  to  accelera¬ 
tion  and  those  due  to  high  flying  in  the  rarefied  air  of  the  upper  atmosphere. 
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May,  J.  1959  OUTFITTERS  FOR  OUTER  SPACE. 
Space  Age  1(3): 20-26,  May  1959 
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Mayfield,  G.  B.  4  M.  C.  Crook  1948  TESTS  TO  DETERMINE  STRENGTH  OS  SAFETY 
HARNESSES  FOR  AIRCRAFT  PILOTS. 

(The  David  W.  Taylor  Model  Basin)  Rept.  No,  633,  Oct.  1948. 
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Maynard,  J.  D.  1961  AERODYNAMIC  CHARACTERISTICS  OF  PARACHUTES  AT  MACH 
NUMBERS  FROM  1.6  TO  3. 

(N.A.S.A.,  Washington,  D.  C.)  NASA  TN  D-752,  May  1961. 

ABSTRACT;  A  wind-tunnel  investigation  has  been  conducted  to  determine  the 
parameters  affecting  the  aerodynamic  performance  of  drogue  parachutes  in  the 
Mach  number  range  from  1,6  to  3.  Flow  studies  of  both  rigid-  and  flexible- 
parachute  models  were  made  by  means  of  high-speed  schlieren  motion  pictures, 
and  drag  coefficients  of  the  flexible  models  were  measured  at  simulated  altitudes 
from  about  50,000  to  120,000  feet.  (Author) 


2,780  - 


948 

Mayo,  A.M.  1951  BASIC  ENVIRONMENTAL  PROBLEMS  RELATING  TO  MAN  IN  THE  "AEROPAUSE" 
AS  SEEN  BY  A  AERONAUTICAL  ENGINEER 

^uglaa  Aircraft  Co.,  Inc.,  El  Segundo,  Calif.)  Nov.  6,  1951  ASTIA  AD  87  435 


ABST^CT:  While  many  new  factors  and  principles  must  be  considered  in  design 
for  flight  in  the  AEROPAUSE,  emphasis  on  the  cardinal  principles  of  working 
toward  the  optimum  pilot-airplane  combination,  will  probably  pay  the  greatest 
total  dividend  in  operational  efficiency.  This  principle  can  best  be  approached 
by  making  use  of  the  best  available  aeromedical  and  engineering  data,  in  order 
to  arrive  at  tforkable  compromises  in  each.  Some  df  the  new  problems  will 
radically  affect  some  of  the  equipment  associated  with  the  airplane. 

New  problems  include  those  of  fit  and  arrangement  of  the  aircraft  cabin, 
time-distance  factor,  temperature  of  the  aircraft,  pressure  environment  in  the 
cabin,  acceleration,  noise  and  vibration  and  the  escape  problem. 
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Mayo,  A.M.  1952  BASIC  ENVIRONMENTAL  PROBLEMS  RELATING  MAN  AND  THE  AEROPAUSE 
AS  VISUALIZED  BY  THE  AERONAUTICAL  ENGINEER 
In:  White,  C.S.  &  0.0.  Benson,  Jr.,  eds..  Physics  and  Medicine  of  the  Upper 

Atmosphere.  A  Study  of  the  Aeropause  (Albuquerque,  New  Mexico:  University 
of  New  Mexico  Press,  1952)  Pp.  6-22 


ABSTRACT:  Flight  in  the  aeropause  will  impose  great  physiological  and  psycho¬ 
logical  demands  on  pilot  and  crew.  The  rapid  advances  in  aircraft  construction 
call  for  a  corresponding  step-up  in  education  and  training.  The  human  factor 
should,  on  thu  other  hand,  be  considered  in  the  design  of  equipment  and  instru¬ 
mentation.  The  latter  should  be  reduced  to  the  absolute  essentials.  Further 
clarification  of  the  visual  effects  of  reduced  light  dispersion  is  required. 

The  reductipn  of  the  time-distance  factor  in  high-speed  flight  will  put  more 
reliance  on  automatic  control  mechanisms,  confining  the  human  element  to  slow- 
rate  monitoring  operations.  Temperature  regulation  systems  will  have  to  be 
adapted  to  the  increasing  speeds  (a  chart  indicating  various  cooling  systems 
practicable  at  the  various  speed  ranges  is  presented) .  Problems  concerning 
pressurization,  physiological  effects  of  acceleration,  of  noise,  and  vibration 
are  discussed.  Brief  sections  are  dedicated  to  radiation  and  meteor  hazards. 
General  principles  of  escape  mechanisms  are  analyzed.  In  conclusion  it  is  recog¬ 
nized  that  a  compromising  formula  is  to  be  worked  out  to  balance  all  factors 
involved  and  keep  the  resulting  costs  at  a  minimum. 
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Kayo,  A.M.  1952  ESCAPE  DEVICES  REQUIRED  FOR  FUTURE  AIRCRAFT. 

(Douglas  Aircraft  Company,  Inc.,  El  Se'jundo,  Calif.)  29  Sept.  1952. 


SUMMARY:  It  should  be  emphasized  that  no  single  escape  method  can  adequately 
cover  the  needs  of  all  aircraft.  It  Is  also  Important  to  make  certain  that 
arbitrary  opinions  do  not  supplant  objective  analyses  and  allow  the  corpora¬ 
tion  of  devices  giving  less  safety  per  unit  effort  than  would  be  possible  by 
the  application  of  the  proper  escape  met  od.  It  la  also  essential  to  be 
extremely  wary  of  systems  adding  large  chunks  of  dead  weight  or  of  chose  which 
tend  to  materially  Increase  aircraft  dimensions.  .Wrong  decisions  In  this 
respect  can  reduc^e  total  safety  by  excessively  decreasing  performance  or 
numbers  of  additional  protective  aircraft. 


Mayo,  A.  M.  1952  ESCAPE  DEVICES  REQUIRED  FOR  FUTURE  AIRCRAFT 

(Paper  Conference  on  Problems  of  Eaiergency  Escape  in  High  Speed 
Flight.  29-30  Sept.  1952,  at  Vrlght-Patteraon  Air  Force  Base,  Ohio) 
Sept.  1952  ASTIA  AD  14  353 
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Mayo,  A.M.  1955  SELECTION  OF  THE  ESCAPE  SYSTEM  (Chief  Equipment  and  Interiors, 
Engr.  Section,  Douglas  Aircraft  Co,,  Inc.,  El  Segundo,  Calif.)  Rept.  1366, 
Oct.  7,  1955 


ABSTRACT:  This  paper  was  presente)  to  the  Aeromedical-Engineerlng  Association 
Institute  of  Aeronautical  Sciences.  In  order  to  prevent  excessive  performance  or 
economic  penalty,  the  selection  of  the  escape  system  should  be  based  on  an  objec¬ 
tive  study  of  the  over-all  requirements  of  the  man-aircraft  into  which  it  Is  to 
be ' incorporated .  Full  utilization  should  be  made  of  all  available  aeromedlcal, 
engineering,  and  statistical  data  available.  The  designed  should  be  extremely 
wary  of  any  system  adding  substantial  Increments  of  complexity,  dead  weight,  or 
size  increments  to  the  over-all  aircraft  system. 
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Mayo,  A.M,  1957  SOME  SURVIVAL  ASPECTS  OF  SPACE  TRAVEL 
Journal  of  Aviation  Medicine  28(5):  498-503  ^ 

ABSTRACT:  In  a  apace  craft  as  in  aircraft  the  over-all  objectives  must  command 
first  attention.  Survival  problems  resulting  from  space  environment  will  be  so 
severe  however,  that  a  larger  percentage  of  total  space  craft  design  time  is 
likely  to  be  spent  in  their  solution  than  in  airborne  craft.  The  design  of  crew 
compartments  will  be  dictated  by  the  requirements  of  human  operators  not  signif¬ 
icantly  different  in  basic  physical  and  mental  capabilities  from  those  of  the 
pilots  of  present  aircraft.  Automatic  controls  will  be  needed  as  greatly  for 
actuation  of  safety  equipment  and  environmental  control  of  the  crew  quarters 
as  in  control  of  the  craft  and  its  propulsion  and  power  systems.  A  major  problem 
will  be  that  of  suitably  linking  the  human  operator  to  his  "automatic”  systems. 
Hermetically  sealed  crew  quarters  to  provide  a  livable  earth  environment  in 
space  will  be  a  prime  survival  requirement.  The  reconversion  of  liquid  and  food 
waste  products  to  useful  nutrients  that  are  psychologically  satisfactory  might 
be  approached  by  the  use  of  secondary  living  organisms  in  the  same  manner  as  in 
nature.  Temperature  control  will  undoubtedly  require  specialized  attention. 

The  possibly  dangerous  stresses  to  be  encountered  during  space  flight  Include 
weightlessness  and  acceleration.  The  problems  of  surviving  the  effects  of  a 
wide  variety  of  solar  and  cosmic  radiation  are  other  dangers.  Careful  considera¬ 
tion  must  be  given  to  a  proper  balance  of  the  fundamental  moral,  morale  and 
economic  factors  to  provide  escape  equipment  justifiably  on  the  basis  of  the 
total  purpose  of  the  craft  involved. 
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Mayo,  A.  M.  1958  BASIC  CONSIDERATION  OF  SPACE  CABIN  DESIGN 

(Paper,  Society  Automotive  Engineers  National  Aeronautic  Meeting,  Los 
Angeles,  California,  Sept.  29  -  Oct.  4,  1958) 


ABSTRACT:  Some  important  environment  requirements  have  been  considered  and  are 
discussed  by  category  as  follows:  Radiation,  temperatures,  acceleration,  noise 
and  vibration,  meteoroids  and  space  debris.  Internal  atmosphere,  food  and  water 
supply.  (Literatuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine  Bib¬ 
liography)  (Technisch  Documentatie  en  Informatle  Centrum  voor  de  Krljgsmacht,  den 
Haag,  Netherlands)  Repc.  No.  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 


Mayo,  A.  M.  1958  SURVIVAL  IN  SPACE,  THE  VEHICLE -COMBINED  REQUIREMENTS. 

(Douglas  Aircraft  Co.,  Inc.,  El  Segundo,  Calif.)  DACO  Techn^al  Paper  No 
646,  10-12  Nov.  1958 


Kayo,  A.M.  1959  SOME  SURVIVAL  ASPECTS  OF  SPACE  TRAVEL 
Electronic  Ind.  Pp.  60-63,  Feb.  1959 


ABSTRACT:  Discueslon  of  the  need  for  highly  reliable  and  accurate  high-speed 
automatic  control  systems.  Various  environmental  problems,  such  as  exposure 
to  cosmic  radiation  meteorites  and  temperature,  and  high  acceleration  rates 
are  discussed. 
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Mazer,  M.  1945  THE  G  SUIT  IN  COMBAT 

Air  Surg.  Bull..  2:236-238 


ABSTRACT:  Presents  data  on  the  occurence  of  grayout  and  blackout  and  the 

higi.est  G  force  ever  experienced  as  recorded  by  the  Kollsman  accelerometer 
in  35  pilots  who  wore  the  G  suits  on  all  missions.  Ten  of  the  pilots  had 
had  grayout  but  not  blackout,  3  had  been  exposed  to  6  G  or  more.  Of  the 
21  who  had  never  grayed  out,  17  had  experienced  5  G  or  more  and  14,  6  G  or 
more.  Of  the  31  Who  had  never  blacked  out,  20  had  experienced  a  force  of 
6  G  or  more.  Six| pilots  had  experienced  7  to  7.9  G  and  5.8  to  9  G  without 
blacking  out . 


It  is  concluded  tp 
combat  efficiency 
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Mazza,  V.  194 

(Engineering 
ASTI A  ATI  49 


7  PNEUMATIC  CATAPULTS  FOR  SIMULATED  SEAT  EJECTION  TESTS 
Division,  Air  Materiel  Command)  Sept.  1947. 

510 


df 


ABSTRACT:  Preliml 
catapults  which  we 
determine  the  most 
In  one  catapult  t> 
through  a  series 
ly  by  movement  of 
by  air  metered  by 
through  a  cam  arr 
The  two  methods  wc| 
for  work  with  hums 


at  the  G  suit  is  an  important  factor  in  increasing  the 
of  the  P-51  pilot-aircraft  combination. 


nary  tests  were  conducted  of  two  types  of  pneumatic 
re  developed  for  use  on  the  ejection  seat  test  tower  to 
tolerable  acceleration-time  diagrams  on  human  subjects, 
pe,  acceleration  is  controlled  by  metering  compressed  air 
orifices  in  the  cylinder  which  are  uncovered  successive- 
the  piston.  The  other  pneumatic  catapult  is  accelerated 
a  mechanically  actuated  air  valve  which  is  positioned 
^ngement  by  Che  upward  displacement  of  the  ejection  seat, 
re  shown  Co  be  feasible,  with  the  former  method  recommended 
n  subjects  from  the  standpoint  of  safety  and  simplicity. 


\ 
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Itossa,  V.,  R.  W,  Brlgga,  C.  E,  Caroll,  &  R.  V.  Wheeler  1950 
HlCa  ALTITUDE  BAILOUTS.  Iteno  Rept.  Mo.  MCREXD-695-66M 
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Muza.  V.  1951  HIGH  ALTITUDE  BAILOUTS. 

J.  Aviation  Med.  22 (5): 403-407.  Oct.  1951. 
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Kazzei,  J.H.  1961  A  COMPARISON  STUDY.  CONFINED  VS.  UNCONFINED  TEST  DATA. 

A  CHECK  STUDY.  INSTRUMENTATION  RESPONSE  AT  HIGH,  FREQUENCIES . 

^eltman  Research  Labs.,  Picatlnny  Arsenal,  Dover,  N.J.)  September  1961 

Technical  Rept.  No.  FRL-TR-45  ASTIA  AD  263  564L 

ABSTRACT:  Confined  and  unconflned  dynamic  drop  tests  were  conducted  on  like 
specimens  of  cushioning  material  of  known  density,  size,  and  under  comparable 
environmental  conditions.  The  data  collected  from  these  tests  were  employed 
to  plot,  on  the  same  graph,  a  static  load-vs-peak  acceleration  curve,  one 
for  confined  and  one  for  unconflned  data.  A  comparison  of  these  curves  shows 
conclusively  that  there  Is  considerable  difference  in  the  dynamic  behavior 
of  the  cushion  In  the  confined,  or  as-packaged,  condition.  Beyond  the  optimum 
loading  range,  the  peak  accelerations  transmitted  by  the  unepnfined  cushion, 
continue  to  rise  sharply,  while  peak  accelerations  for  the  confined  cushion 
show  a  secondary  decrease  beyond  the  optimum  loading  range,  the  peak  accelera¬ 
tions  transmitted  by  the  unconflned  cushion,  continue  to  rise  sharply  while  peak 
accelerations  for  the  confined  cushion  show  a  secondary  decrease  beyond  the 
optimum  loading  range,  before  starting  a  secondary  increase  beyond  bottomlng-out. 
(Author) 


962 

Mead,  L.C.,  1948  APPLICATION  OF  HUMAN  ENGINEERING  TO  FLIGHT  PROBLEMS 

J.  Avlat.  Med..  19:45-51 
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I  Mead,  Leonard  C.  1952  HANDBOOK  OF  HUMAN  ENGINEERING  DATA  —  SECOND  EDITION 
f  (REVISED) 

institute  for  Applied  Experimental  Psychology,  Tufts  College)  (Under  Contract 
for  the  Special  Devices  Center,  USN)  ASTIA  AD  43.650 

ABSTRACT:  Up  to  the  present,  we  have  been  able  to  keep  up  with  technological 
progress  by  education  and  training.  But  we  have  now  re.ched  the  point  where 
the  machine  has  dwarfed  the  man,  for  the  characteristics  of  the  individual  -- 
the  human  machine  --  have  not  changed  in  the  memory  of  man  and  will  change  for 
countless  generations  to  come,  while  the  man-made  engine  is  capable  of  ever 
increasing  power,  scope,  and  speed  of  operation.  Our  machines  must  be  manned 
by. the  average  human  being,  their  operator  must  be  governed  by  his  capabilities 
under  the  influence  of  mantal  stress,  fatigue,  and  sudden  change:  consequently 
the  average  man's  capabilities  must  be  analyzed,  measured  and  made  available 
to  the  designer  and  engineer  to  make  good  our  progress  from  now  on.  This  book 
represents  only  the  heglnnlng  of  what  is  hoped  to  be  s  continuing  and  aver 
expanding  compilation  of  data  which  will  provide  the  planner  and  designer  with 
the  probably  characteristics  of  the  average  individuals  who  will  man  the  machines 
of  the  future. 
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Meakin,  L.  W.  1945  REPORT  ON  BLADDERS,  VINYLITE  COATED  NYLON— ANTI -BLACKOUT 
SUIT— ENDURANCE  TESTS  OF. 

(Naval  Air  Experimental  Station,  Philadelphia)  9  Feb.  1945. 

ABSTRACT:  Anti-"g"  suit  bladders  (nylon)  were  exposed  to  up  to  24  hours  at 
100  degrees  F.  and  1007.  relative  humidity  and  up  to  24  hours  at  120  degrees  F. 
dry,  following  which  leakage  was  tested.  Bladders  met  BuAer  specifications 
and  were  actually  Improved  as  far  as  leakage  was  concerned  by  weathering. 
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Mcier-Muller  1940  MEDICAL  PSYCHOLOGICAL  INFORMATION  REGARDING  FLYING  ACCIDENTS 
Flugwchr.  u.  Technik.  2:  1940 

ABSTRACT:  A  high  percentage  of  the  growing  number  of  flying  accidents  since 
the  beginning  of  flights  at  high  altitudes  are  due  to  the  psychic  and  physical 
collapse  of  the  crew.  Where  the  cause  of  flying  accidents  is  not  discovered  the 
confidence  of  the  personnel  in  the  reliability  of  the  material  is  shaken  and  an 
atmosphere  of  disquiet  is  created.  Medical  officers  and  technicians  must  be 
taken  with  the  new  construction  of  aircraft  and  apparatus,  breathing  apparatus 


V 


2,786 


to  be  used  sc  high  slclcudes,  sitting  position,  safety  belt,  clothing,  etc. 

The  psychic  mke-up  of  the  crev  is  of  paramount  importance  for  the  success  of  theit 
career.  Only  a  small  number  of  the  men  vith  particular  psychic  and  physical 
pomrs  of  resistance  will  be  able  to  endure  the  heavy  demands  upon  them  by  Che 
present  war  as  regards  flying  at  high  altitudes  and  cold.  A  great  number  of 
accidents  could  be  avoided  by  choosing  flying  personnel  on  psychological  grounds 
through  psychological  supervision  of  the  force  and  suitable  treatment  of  neurotic 
occurrences. 
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Meister.  David  and  R.B.  Wilson  1960  THE  ROLE  OP  MAN  IN  THE  MAINTENANCE  OP 

EARTH  SATELUTES  ,  .  .  , 

(Paper,  American  Rocket  Society  Semi-Annual  Meeting  and  Astronautlcal  Exposition 

Ambassador  Hotel,  Los  Angeles,  California,  May  9-12,  1960. 


ABSTRACT:  Man  will  have  a  role  to  play  in  the  maintenance  of  these  satellites; 
1.  First  to  decide  if  maintenance  is  worth%»hile  for  a  particular  satellite 
mission.  2.  Second,  if  maintenance  is  considered  necessary,  one  must  next 
decide  which  of  several  means  of  performing  maintenance  is  the  most  economical. 

His  decision  must  be  based  on  these  factors:  (a)  Mission  requirements; 

(b)  Availability  and  reliability  of  rocket  booster  thrust;  (c)  Equipment 
failure  rate  under  space  conditions;  (d)  Equipment  complexity. 

There  are  several  ways  in  which  satellites  can  be  maintaJned  by  men  in  the 
space  environment;  (a)  By  flying  a  maintenance  crew, from  earth  to  the  mal¬ 
functioning  vehicles  and  return;  (b)  By  stationing  maintenance  personnel  in 
each  vehicle;  (c)  By  stationing  a  maintenance  crew  within  an  orbiting  space 
station  from  which  the  crew  "flies"  to  the  malfunctioning  satellite  and  then 
returns  to  the  space  station. 
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Merrill,  G. ,  ed.,  C.  W.  Besserer,  K.  A.  Ehricke,  &  B.  B.  Small  1959 

DICTIONARY  QZ  GUIDED  MlSSILEg  AND  SPACE  FLIGHT.  ceton:  Van  Nostrand: 

1959) 
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Mewes,  Ernst  UNTERSUCHUNG  VON  MOBGLICHKEITEN  DES  NOTAUSSTIBGS  DER 

FLUGZEUGINSASSEN  BEIM  ABSTURZ,  INSBESONDERE  BBI  HOHER  GESCIWINDIGKEIT 
(Investigations  on  Emergency  Escape  from  Diving  Aircraft) 

ASTIA  ATI  74752 
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Ifeyer,  R.  A.  1958  ,  WIND  TUNNEL  INVESTIGATION  OF  CONVENTIONAL  TYPES  OF 
PARACHUTE  CANOPIES  IN  SUPERSONIC  FLOW.  (U.S.  Air  Force)  WADC  Tech. 
Rcpe.  58-532,  December  1958. 
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Michel,  p.M.  1955  WINDBLAST  TESTS  OF  THE  MB-2  HELMET 

(Wright  Air  Development  Ctr. ,  Wr ight-Patterson  AFB,,Ohlo) 
WADC  TN  55-287,  Nov.  1955.  ASTIA  AO  95  755 


ABSTRACT:  During  1954,  three  phases  of  wlndblast  tests  were  conducted  on  the 
MB-2  semi-rigid  helmet.  The  first  two  series  of  tests  were  made  in  conjunction 
with  the  B-47  downward  ejection  program  sponsored  by  the  Aircraft  Laboratory. 
The  first  phase  was  carried  on  at  Wright-Patterson  Air  Force  Base  by  using  an 
anthropomorphic  dummy  ejected  downward  from  the  observer's  position.  The 
second  phase,  using  live  subjects,  was  made  at  Eglin  Air  Force  Base,  Florida. 
The  third  test  was  carried  out  at  the  windblast  facility  of  the  Marquardt  Air¬ 
craft  Company,  Van  Nuys,  California,  using  an  anthropomorphic  dummy  seated  in 
an  ejection  seat  installed  in  front  of  a  blast  nozzle.  Results  of  the  t  ist 
have  proved  the  MB-2  semi-rigid  helmet  has  windblast  retention  capabilities  and 
might  possibly  be  a  satisfactory  replacement  for  the  standard  P-3  helmet. 

(CARD 
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Michel,  E.  M.  1957  '  SURVIVAL  SPACE  REQUIREMENT  FOR  INDIVIDUAL  ATR- 
CRAFT  ESCAPE  CAPSULES 

(Aero  Medical  Lab.j  Wright  Air  Development  Center,  Wright-Patterson 
AFB,  Ohio) 

WADC  Tech,  note  no.  56-526  Feb.  1957  .  ASTIA  AD  110  649 

/lBSTRACT:  In  aircraft  with  an  escape  capsule,  clothing  will  be  part  of  the 
survival  gear.  Studies  were  made  to  determine  space  requirements  and  the 
minimum  of  clothing  and  survival  equipment  for  survival  under  extreme  condi¬ 
tions.  Items  were  selected,  measured,  and  weighed;  ar.d  a  pack  was  designed 
to  carry  the  gear.  A  minimum  of  3700  cubic  inches  was  required  to  stow  the 
survival  Items,  which  weighed  70  pounds. 
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Michel son,  I.  and  B.  Tour in  1962  CONSUMERS  UNION’S  DYNAMIC  TESTS  OF  SEAT 
BELTS.  (In  M.  K.  Cragun,  ed..  The  Fifth  Stapp  Automot tve  Crash  and 
Field  Demonstration.  Sept.  14-16.  1961)  Pp.  243-248. 


Mickelson,  W.  F.  1960  EMERGENCY  ESCAPE  CAPSULE  SYSTEM 

(Paper,  31sC  Annual  Meeting  of  the  Aerospace  Medical  Association,  Americana 
Hotel,  Bel  Harbour,  Miami  Beach,  Fla.,  May  9-11,  1960) 
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Mickelson,  W.  F.,  B,  J.  Mills,  J.  B.  Graves,  R.  S.  Huey,  &  P.  F.  Kiehl  1961 

EMERGENCY  ESCAPE  CAPSULE  STUDIES:  PHASE  II:  FLOTATION  AND  SURVIVAL  TESTS 
IN  WARM-WATER  ENVIRONMENT,  PHASE.  Ill:  FLOTATION,  SURVIVAL,  AND  HABITATION 
TESTS  IN  COLD-WATER  ENVIRONMENT;  PHASE  IV:  SURVIVAL  AND  HABITATION  TESTS 
IN  COLD-LAND  ENVIRONMENT.  (Aeronautical  Systems  Division,  Wright-Patterson 
AFB,  Ohio)  WADC  TR  59-247,  Part  II;  ASTU  AD-272  784;  Dec.  1961 

ABSTRACT:  Flotation,  survival,  and  habitation  studies  were  conducted  on  full- 
scale  crew  escape  capsules.  The  objectives  were  to  determine  the  use  of  the 
escape  capsule  in  a  warm-water  environment,  cold-water  environment,  and  cold-land 
environment.  The  individual  facets  of  the  program  included:  the  design  of 
capsule  clothing,  donning  of  clothing  in  confined  space,  stowage  of  emergency 
survival  items,  air  exchange  requirements,  flotation,  inhabitation,  and  communica¬ 
tion  studies. 

As  long  as  the  capsule  occupant  can  conduct  physical  exercise  when  discomfort  is 
detected,  keep  the  seat  cushions  from  becoming  saturated  with  salt  water,  and  use 
the  survival  equipment  normally  and  reasonably,  he  can  survive  for  72  hours  after 
landing  in  cold  or  warm  water.  Findings  also  indicated  that  a  human  subject  can 
use  the  capsule  as  a  basic  survival  item  for  72  hours  in  a  cold-land  environment. 
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Milhoan,  F.M,  J.J.  Vorachek  and  J.  D'Allura  1961  INVESTIGATION  OF  ESCAPE 
CAPSULE  SYSTEMS  FOR  MULTI-PLACE  AIRCRAFT.  PART  II.  PRELIMINARY  DESIGN 
AND  WIND  TUNNEL  TESTING  OF  AN  INDIVIDUAL  ESCAPE  CAPSULE.  WADC  TR  57-329, 
pt.  2;  ASTIA  AD  273  626. 


ABSTRACT:  Design  and  dynamic  model  and  wind  tunnel  model  testing  is  reported 
for  an  individual  escape  capsule  as  part  of  a  program  for  the  investigation 
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of  escape  capsule  systems  for  a  hypothetical  multi-place  aircraft.  The  cap¬ 
sule  provides  safe  escape  over  an  aircraft  performance  envelope  through  an 
altitude  range  from  sea  level  to  55,000  ft  and  a  Mach  nunfcer  of  4,0  from 
55,000  to  100,000  ft  with  a  flight  duration  of  30  hr.  The  preliminary  de¬ 
sign  is  described.  Results  from  stress  and  weight  analyses  are  included. 

A  preliminary  performance  and  stability  analysis  of  3  capsule  stabilization 
systems,  including  fins,  boom-balloon  configurations,  and  trailing  drag 
bodies,  was  made,  and  a  system  comprised  of  a  variable  sized  inflatable 
drag  body  was  selected  and  further  analyzed.  Data  used  for  the  analysis 
was  obtained  from  quarter-scale  model  free-flight  tests  and  transonic  and 
supersonic  wind  tunnel  tests  from  Mach  0.5  to  3.0.  Graphical  results  from 
the  wind  tunnel  tests  arA  included.  (Author) 
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Millar,  A.  1956  EJECTION  SEATS 

Aircraft  (Toronto)  18(4): 16-18,  21;  (5):33-34,  37,  84-85,  April-May  1956 

ABSTRACT:  The  development  of  ejection  seats  and  the  initial  experiments  dealing 
with  ejection  procedure  are  discussed.  Flight  experiments  are  reported  and  illus¬ 
trated  of  dummy  ejections  using  the  automatic  Martin-Baker  seat.  Consideration 
is  given  to  the  design  of  ejection  seats,  especially  the  Weber  ejection  seat,  and 
to  problems  associated  with  downward  supersonic  ejection  and  capsule  ejection. 
Mention  is  made  of  human  ejection  drills  executed  at  low  speeds.  It  is  stressed 
that  successful  ejection  always  depends  on  the  airman's  psychological  reactions. 
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Miller,  A.  E.  and  E.  H.  Rep log le  1959  DEVELOPMENT  OF  AN  EMERGENCY  PRESSUR¬ 

IZATION  SYSTEM  FOR  AN  ESCAPE  CAPSULE  (Wright  Air  Development  Division,  Wright 
Patterson  AFB,  Ohio)  WADC-TR-58-397 ,  May  1959,  ASTIA  AD-216307 

ABSTRACT:  An  Emergency  Pressurization  system  for  an  Escape  Capsule  was  developed 
It  is  included  its  own  "bottled"  high  pressure  air  supply  and  a  sequential  system 
of  controls  whereby^— after  being  armed  either  Tnanua^lly  or  by- separation"  from 
the  aircraft,  the  system  automatically  (as  a  result  of  the  sensing  of  the  drop  of 
cockpit  pressure)  releases  it.s  air  at  the  rate  required  for  fast  repressurization. 
It  then  cuts  short  the  fast  repressurization  as  soon  as  the  capsule  pressure  has 
again  returned  to  a  safe  level,  and  directs  the  air  through  an  absolute  pressure 
regulator  which  maintains  this  level,  compensating  for  capsule  leakage. 


NllUr,  B.  P.  1952  A  BRIEF  HISTORY  OF  AERIAL  EMERGENCY  ESCAPE 

(Paper  Conference  on  Probleme  of  Emergency  Eecape  In  High  Speed  Flight, 
29*30  Sept.  1952,  at  Hright-Patteraon  Air  Force  Bate,  Ohio) 

(Aircraft  Lab.,  Vrlght  Air  Development  Center,  Wrlght-Patterabn  AFB,  Ohio) 
ASTU  AO  14  352 
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Miller,  C.O.,  and  J. A.  Barton  1957  ANALYSIS  OF  EJECTIONS  FROM  JET  FIGHTER 
AIRCRAFT  (Chance  Vought  Aircraft,  Inc.,  Dallaa,  Texas)  Report  NO.  11184, 
7  Octpber  1957. 
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Miller,  C.O.  1957  EVALUATION  OF  TRANSVERSE  ACCELERAIION  (REAR  TO  FRONT) 
UTILIZING  CONVENTIONAL  AND  SPECIAL  RESTRAINT  GEAR. 

(Chance  Vought  Air-craft,  Inc.,  Dallas,  Tex.)  Rept.  No.  10816,  Feb.  1957 
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Miller,  J..  H.  1953  STANDARDIZATION  OF  THE  AIR  FORCE-NAVY  PILOT'S  PNEUMATIC 
SUIT,  TYPE  ANTI -G. (Wright  Air  Development  Center. )Techn  rept.  no.  53-80 
AD  30  380 

Sunmary:  The  better  features  of  the  U.  %.  Air  Force  type  G-4B  and  the  U .  S . 

Navy  type  Z-2  anti-g  suits  were  combined  and  modified  in  an  effort  to  produce 
a  suit  superior  to  both  of  the  suits  and  acceptable  to  pilots  of  both  services. 
The  new  suits  differed  from  the  Z-2  and  the  G-4A  in  that  it  incorporated  lar¬ 
ger  abdominal  bladders,  internal  lacing  adjustments  extendinc'  from  crotch  to 
knee  and  from  the  waist  to  the  knee,  basic  cloth  of  50T  nyi'n-50T  cotton  com¬ 
bination,  narrower  tapes  under  the  slide  fasteners,  .".;>d  'Vattoned  pockets  loca¬ 
ted  only  on  the  lower  legs  and  left  arm.  This  suit  was  d-^ignated  the  model 
S-362-1,  abdominal  filling.  Another  suit,  identical  to  the  U.  S.  Air  Force  suit 
with  the  exception  thar the  filling  tube  in  this  model  extended  beyond  the  mid¬ 
thigh  area  to  the  middle  of  the  calf  bladder,  was  designated  model  S-362-1,  leg 
filling.  Tests  indicated  no  significant  advantage  for  either  Inflation  system. 
Centrifugal  and  flight  tests  on  experimental  Air  Force  Navy  anti-g  suit  indica¬ 
ted  accept ability- of- this  suit  for  use  In-the  f Ighter  aircraft  of  both  services 
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Miller,  R. ,  Bondurant  &  Hiatt  1959  DURATION  OF  TOLERANCE  TO  POSITIVE 
G  IN  11  SUBJECTS.  (In  minutes),  (without  g-suit)  (with  g>suit). 

In  Gaucr,  O.H.  &  G.D.  Zuidema,  Gravitational  Stress  in  Aerospace  Medicine 
(Boston:  Little,  Brown,  and  Co.,  1961)  p.  262 
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Mills,  G.J.  1957  DEVELOPMENT  AND  FABRICATION  OF  SUPERSONIC  WIND 
BLAST  AND  DECELERATION  HELMET  FOR  HUMANS  AND  CHIMPANZEES. 

(Holloman  Air  Oe'/elopment  Center,  Holloman  AFB,  New  Mexico) 

Progress  Report  No.  2,  Contract  No.  AF  29(600) -llOA,  18  April  1957. 
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Milton,  Alexander,  H.  T.  E.  Hertzberg  1957  A  COMFORT  EVALUATION  OF  A 
FORM- FITTING  HIOT  ALTITUDE  HELMET 

(Aero  Medical  Laboratory,  Wright  Air  Development  Center) 

UADC  Tech.  Rept  56-404  ASTIA  No.  AD  110  548 
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Minkler,  L.F.  1959  PASSENGER  SEAT  CRASH  RESEARCH  TESTS  MODEL  COMMERCIAL 
JET.  (Convair,  San  Diego,  Calif,,)  Rept.  No.  SL-59-423,  2  Dec.  1959. 
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Minkler,  L.F.  1960  LOUNGE  COMPARTMENT  AREA,  BULKHEAD  AND  SEAT  BACK  HEAD 
IMPACT  DEVELOPMENT  TESTS,  MODEL  22.  (Convair,  San  Diego)  Rept.  No.  SL-59> 
364,  Jan.  1960. 
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Mohr  lock,  H.F.  1957  THE  DEVELOPMENT  OF  THE  ^SCU.  (ROCKET  EJECTION  SEAT 

CATAPULT,  UPWARD)  MARK  I.  A.R.S.  Preprint  414-57,  4-6  April  1957. 


ABSTRACT:  Fast-paced  development  of  today's  military  aircraft  permits 
the  breaking  of  speed  and  altitude  records  with  ritr'iking  regularity.  This 
continual  increase  in  the  flight  performance  envelope  has  aggravated  the 
task,  of  design  engineers  in  providing  an  escape  system  for  each  new  configu¬ 
ration.  The  problems  associated  with  escape  from  these  high  performance 
aircraft  may  be  categorized  as: 

a.  Low  Level  Ejection 

b.  Fin  Clearance 

c.  Tiaabling  (Seat  Instability) 

d.  Hindblast 
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Mohrlock,  H.  F.,  Jr.  1957  AIRCRAFT  PERFORMANCE  SYSTEMS  RELATED  TO  ESCAPE 
SYSTEMS. 

J.  Aviation  Medicine  28:59-64,  Feb.  1957. 

ABSTRACT:  Many  variables  influence  crew  escape  from  military  aircraft.  The 
first  item  considered  is  aircraft  speed  capability.  Altitude,  here,  is  an 
Important  variable.  Improved  escape  systems  are  necessary  to  keep  peak  decelera¬ 
tion  within  human  tolerance  at  speeds  beyond  600  knots.  Several  ways  are  proposed 
in  which  this  may  be  accomplished.  First,  reduce  the  drag  of  the  seat  relative 
to  its  ejectable  weight.  A  -second  measure  would  be  to  add  seat  thrust  in  the 
direction  of  flight.  A  third  improvement  might  be  that  of  an  escape  capsule. 
Aircraft  altitude  capabilities  are  a  second  important  consideration. 

The  goal  of  the  design  engineer  should  be  a  system  that  will  provide  a  means  of 
safe  escape  at  any  speed  and  altitude  which  an  aircraft  is  capable  of  attaining 
without  airframe  failure.  It  is  imperative  that  such  a  system  be  designed  for 
the  entire  flight  perfornance  capabilities  of  the  aircraft.  A  successful  escape 
system  consists  of  more  than  the  ejection  seat  or  capsule.  It  is  an  integration 
of  the  man  with  his  clothing,  oxygen  and  pressure  supply,  body  restraints, 
survival  gear,  and  stabilizing  and  descent  parachutes  to  provide  protection 
against  sudden  decompression,  deceleration,  acceleration,  wind  blast,  thermal 

changes,  and  a  hostile  environment  which  might  exist  upon  landing. 
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Holler,  F.  D.  1959  HIGH -ALTITUDE ,  PARTIAL  PRESSURE  SUITS  DESIGNED  WITH 

DOUBLE  CAPSTANS,  VENTILATION  LAYERS,  AND  PARTIAL  PRESSURE  AND  FULL 
PRESSURE  SOCKS.  UAOC  TR  59-246;  ASTU  AD  216  308. 

ABSTRACT:  The  resizing  is  described  of  the  Type  MC-4  suit  (partial  pressure, 
high-altitude,  with  g-bladder  protection)  to  meet  fitting  requirements  when 
selection  is  made  by  "Stature-Weight"  selection  charts.  The  resized  suit  is 
known  as  Type  MC-4A.  The  design  and  construction  of  three  prototypes  of 
partial  pressure  suits  having  various  features  requiring  evaluation  in  the 
effort  to  overcome  certain  problem  areas  are  discussed.  The  development  of 
pneuutic  socks,  (both  partial  pressure  and  full  pressure)  for  pressurizing  the 
feet  is  also  discussed.  (Author) 


Montagard,  F.  1953  SYSTEMATIC  X-RAY  EXAMINATION  OF  THE  SPINAL 
COLUMN  BEFORE  ENTERING  EJECTION  SEAT  TRAINING  {Examen  radiolo- 
gique  systematlque  de  la  colonne  vertebrale(avant  stage  d'entra- 
tnement  au  siege  ejectable).  Medecine  aeronautiaue .  (Paris) 

8  (3);  243-248.  1953  In  French. 


Summary:  X-ray  examination  of  the  spinal  column  of  fighter  pilots 
to  be  trained  in  the  use  of  ejection  seats  has  the  triple  purpose  to 
detect  diseases  of  the  bone,  traumatic  lesions  or  their  sequelae, 
and  anomalies  of  the  spinal  column  and  body  structure  in  genera. 

This  article  is  primarily  concerned  with  the  latter  aspect,  expec- 
ially  with  the  timely  detection  of  disorders  of  the  equilibrium  or 
of  a  slipped  disk.  The  standing  position  was  standard  for  the  spinal 
X-ray  examination,  but  a  few  pictures  were  also  taken  in  the  ventral 
position.  In  the  majority  of  the  c^ses  the  spinal  column  showed  no 
abnormalities.  Among  the  pathological  conditions  detected,  the  most 
interesting  were:  a  case  of  flattening  of  two  vertebrae,  agenesia  of 
the  disk  of  the  second  and  third  cervical  vertebrae,  and  bilateral 
spondylolysis  of  the  posterior  arc  of  the  fourth  and  fifth  lumbar 
vertebrae.  Spinal  malformations  are  not  always  indicative  of  elimina¬ 
tion  from  ejection-seat  training;  however,  anomalies  of  the  lower 
lumbar  column  have  to  be  watched  carefully. 


^91 


2,794  - 


Moneagard.  F.,  &  R.  Picamolea  1956  1.500  RADIOGRAFHIES  SYSTEMATIQUES  DE  U 

COLONNE  LOMBAIRE  POUR  APTITUDE  AU  SIEGE  EJECTABLE  (1500  SYSTEMATIC  RADIO¬ 
GRAPHS  OF  THE  LUMBAR  SPINAL  COLUMN  TO  TEST  EJECTION  SEAT  CAPACITY)  Medectna 
aaronautique  (Parts)  11(1): 59-69 

ABSTRACT:  Radiological  examinations  were  conducted  in  1552  French  airmen  to  detect 
the  presence  of  spinal  anomalies  which  might  increase  the  probability  of  injury 
during  ejection.  Minor  malformations  of  the  spine,  including  sacralization  and 
spina  bifida,  were  observed  in  30Z  of  the  men,  but  were  not  considered  dangerous. 
Malformations  for  which  ejection-seat  training  was  considered  inadvisable  were  ob¬ 
served  in  almost  4Z  of  the  men  and  included  spondylolisthesis  (2.32%),  interverte¬ 
bral  hernias,  and  vertebral  osteochondrosis. 


Montagard  F.,  R.  Papet  1959  LUMBAR  DIFFICULTIES  FROM  THE  EJECTICM  SEAT 
AND  THE  TRAINING  RAMP.  (REFLECTIONS  APROPOS  OF  SYSTT^IATIC  RADIOGRAPHY 
OF  THE  VERTEBRAL  COLUMN)  Med.  Aero  (Par)  14:377-83 
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Moody,  D.  J.,  &  R.  H.  Shannon  1958  THE  ROLE  OF  ESCAPE  SYSTEM  GROUND  SAFETY 
PINS  IN  JET  AIRCRAFT  ACCIDENTS,  1  JANUARY  1955, --30  JUNE  1957  (Directorate 
of  Flight  Safety  Research,  Norton  AFB,  Calif.)  Publication:  M-8-58; 

ASTIA  AD-205  121;  18  June  1958 


ABSTRACT:  A  study  of  the  jet  aircraft  accidents  that  occurred  during  the  period 
1  January  1955  through  30  June  1957  Indicated  that  87  crew-tnembers  failed  to  re¬ 
move  ejection  system  ground  safety  pins  prior  to  takeoff.  This  failure  resulted 
in  delays  in  initiating  the  ejection  sequence  and  inability  to  use  the  ejection 
seat  during  inflight  emergencies.  In  slightly  over  half  of  the  cases  ejection 
was  subsequently  effected.  The  opportunity  for  successful  escape  at  low  altitudes 
was  sharply  reduced  when  ground  safety  pins  had  not  been  removed.  Considering 
the  case  in  which  such  pins  had  not  been  removed,  when  the  emergency  occurred 
below  5,000  feet,  two-thirds  were  fatally  injured.  In  cor; ' jst  even  though 
ground  safety  pins  were  installed,  when  the  emergency  oc  .i  d  above  5,000  feet, 
three-fourths  of  the  persons  survived.  (ASTIA) 
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Hoody,  Donald  J.  1960  SUMMRY  OF  PERSONAL  SURVIVAL  EQUimENT  IH  AIRCRAFT 
ACCIDENTS.  (Norton  AFB,  California) 


Voorm,  C.  B.  1952  PIASTIC  BALLOONS:  A  PLATFORM  FOR  EXPERIMENTS  IN  THE  UPPER 
ATMOSPHERE.  In  vniite,  C.  S. ,  &  0.  0.  Benson,  Jr. ,  eds . ,  Physics  and  Medicine 
of  the  Upper  Atmosphere.  A  Study  of  the  Aeropause  (Albuquerque,  N.  Mex.: 
Unlv.  of  New  Mexico  Press,  1952)  pp.  395*404 
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Moore,  E.P.  1942  ANTI -BLACKOUT  EQUIPMENT  -TEST  OF  -  REPORT  ON. 

(Navy  Dept.,  Naval  Air  Station,  Anaeostla,  D.C.)  12  February  1942 
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Moore,  F.,  Jr.  1959  SUPERSONIC  EJECTICW  TESTS  AT  SMART. 

(Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 

ABSTRACT:  To  investigate  further  and  attempt  to  define  more  accurately 
the  human  tolerance  limits  to  open  election  seat  escape,  a  program  of 
supersonic  tests  was  conducted  at  the  SMART  facility  during  the  fall  of 
1956  and  spring  of  1957.  Chimpanzee  subjects  were  ejected  and  successfully 
recovered  at  speeds  from  approximately  MO. 9  to  Ml. 4.  The  problems  of 
equipment  and  instrumentation  design  are  discussed;  a  brief  resume  of 
test  results  and  conclusions  as  well  as  test  philosophy  will  be 
summarized.  An  8  minute  16  nm.  color  sound  film  is  available  for 
presentation  which  traces  a  typical  test  run  from  start  to  finish. 

Including  a  description  of  specialised  test  equipment.  (J .  Aviation  Med. 
30(3); 195,  March  1959) 
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Moore,  F.  L.  1952  NEW  DITCHING  SURVIVAL  PLAN  URGED 
Aviation  Week  56:84-87,  May  12,  1952 
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Moort,  J*  0.  1951  AtMLYSIS  OP  EJECTION  SEAT  OPERATION  IN  JET  FIGHTER  ACCIDENTS 

(Medical  Safety  Dlviaioq  Directorate  of  Flight  Safety  Research.  Norton 
AFB,  Calif.)  Publication  #M-37;  August  10,  1951, 


1,000 

Moors,  J.  0.  1957  STATEMENT  MM)E  8  AUGUST  1957  IN  A  HEARING  BEFORE 

THE  SPECIAL  SUBCOMKITTEE  ON  INTERSTATE  AND  FOREIGN  COMMERCE. 

Seat  Belt  Hearings  in  the  U.S.  House  of  Representatives. 

(Autotaotive  Crash  Injury  Research.  Cornell  University  Medical  College, 
New  York,  Mew  York) 
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Moore,  John  1961  THE  HAZARDS  OF  PROTECTION  OF  NEW  MATERIALS  OR  STRUCTURES 
(Paper,  Symposium  On  Impact  Acceleration  Stress,  Brooks  Air  Force  Base,  San 
Antonio,  Texas,  November  27-29,  1961) 
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Moore,  W.L.  &  C.W.  Morgan  1956  CUSHIONING  POR  AIR  DROP.  PART  IV.  THEORETICAL 

ANALYSIS  OP  A  LANDING  SNUBBER  FOR  USE  WITH  PARACHUTES  (Structural  Mechanics 
Research  Lab.,  U.  of  Texas,  Austin.)  Contract  DA  19-129-qm-150;  21  Nov.  1956 
ASTIA  AD-,122  375 


ABSTRACT:  This  report  describes  the  characteristics  of  a  landing  snubber  and 
a  theoretical  analysis  of  its  operation.  The  theoretical  analysis  is  based  on 
fundamental  principles  of  mechanics  and  certain  reasonable  assumptions.  The  analysis 
yields  two  simultaneous  differential  equations  which  were  solved  by  an  analog  computer 
to  give  the' snubber  stroke,  the  motion  of  the  parachute,  and  the  motion  of  the  load 
in  terms  of  convenient  parameters.  The  results  of  ten  analysis  presented  in  tabular 
form  indicate  satisfactory  operation  of  the  device  if  the  design  is  based  on  the 
proper  combination  of  parameters.  (Author) 
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Moore,  W.L.,  Jr.  &  B.  Rowen  1963  DYNA-SOAR  (X-20)  AND  AEROSPACE  PLANE 
Popor:  Lectures  in  Aerospace  Medicine,  School  of  Aviation  Medicine,  Brooks 
APB,  Texas,  4-8  February  1963 
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Horant,  G.M.  1947  DDffiNSIONAL  REQUIREMENTS  FOR  SEATS  IN  R.A.F.  AIRCRAFT. 
(Flying  Personnel  Research  Committee,  Gt.  Brit.)'  Report  no.  682 
ASTU  AD-122  025,  February  1947 


ABSTRACT:  Sections  of  this  report  deal  with:  (a)  physiological  considerations 
regarding  seating  in  general  and  aircraft  seating  in  particular;  (b)  safety 
considerations  relevant  to  seats  in  aircraft;  (c)  experimental  trials  regarding 
seating  requirements;  (d)  body  measurements  relevant  to  seating  for  groups  of 
men  using  R.A.F.  aircraft;  (e)  requirements  for  particular  features  of  seats; 
(f)  suggested  requirements  for  all  kinds  of  seats  in  R.A.F.  aircraft  except 
ejection  seats.  (FFRC  summary) 
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Horant,  G.  M.  &  H.  P.  Ruffell  Smith  1957  CRITICAL  DIMENSIONS  OF  A  STANDARJ 
HELICOPTER  COCKPIT. 

(Inst.  Aviation  Med. ,  R.A.F.,  Farnborough)  FPRC  Rept.  No.  1002;  March 
1957. 
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Morehouse,  G.  G.  1949  MODEL  TESTS  OF  SEAT  EJECTION  FROM  A  FREE-SPINNING  MCiDEL 
OF  THE  F-82B  AIRPLANE. 

(Air  Materiel  Cominand,  Wright-Patterson  AFB,  Ohio)  AF  TR  No.  5777,  Maj’  1949 
ASTIA  ATI  55249. 

ABSTRACT:  An  investigation  was  ma^e  to  determine  the  possibility  of  the  spin 
being  a  critical  flight  condition  for  pilot  ejection  from  the  F-82B  aircraft. 

The  tests  were  performed  in  the  USAF  12-Foot  Vertical  Wind  Tunnel,  Wright-Pat  :er- 
son  AFB  using  a  1/25  scale,  free  spinning  model  of  the  aircraft  and  the  pilot* 
ejection  seat  combination.  The  criteria  for  dynamic  similarity  necessary  for  a 
free  spinning  model  are  given  in  the  report.  The  tests  indicated  that  the  pilot 
can  safely  escape  from  the  spinning  F-82B  aircraft  by  means  of  the  ejection  seat. 
Test  results  are  believed  to  be  conservative. 
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Horgan,  C.W.,  &  U.L.  Moore  1956  CUSHIONING  FOR  AIR  DROP,  PART  V  THEORETI 
CAL  AND  EXPERIMENTAL  INVESTIGATIONS  OF  FLUID-FILLED  METAL  CYLINDERS  FOR 
USE  AS  ENERGY  ABSORBERS  ON  IMPACT.  (Structural  Mechanlca  Research  Lab., 
Texas  University,  Austin.  Texas)  Contract  No.  DA-19-129-qiD-150, 

20  Dec.  1956.  ASTIA  AD  122  376. 


ABSTRACT:  In  this  report  Is  described  the  design,  construction  and  testing  of 
energy  absorbers  utilizing  metal  cylinders  either  empty  or  fluid-filled. 

Energy  Is  absorbed  In  the  crumpling  of  the  metal  walls  and  In  Imparting 
kinetic  energy  to  the  contained  fluid  as  It  Is  discharged  through  properly 
designed  orifices  In  the  wall  of  the  container.  An  equation  Is  derived  for 
the  area  and  spacihg  of  orifices  In  the  wall  of  the  container.  An  equation 
Is  derived  for  the  area  and  spacing  of  orifices  required  to  maintain  a  constant 
retarding  force  due  to  liquid  pressure  during  the  crushing  of  the  cylinders. 

The  design  of  the  fluid-filled  cylinders  Is  based-on  this  constant  retarding 
force  in  addition  to  the  force  required  to  crumple  ^e^^alls  of  the  empty 
cylinder.  The  predicted  performance  of  these  energy  absorbers  Is  shown  to  be 
verified  by  free-fall  dynamic  testa.  The  resisting  force  and  the  energy 
absorbed  as  computed  from  the  force-displacement  curves  are  given.  Seamless 
steel  and  aluminum  tubing,  cosmerclal  sheet  steel  cans,  and  cylinders  formed 
from  galvanized  sheet  steel  were  tested.  A  comparison  of  the  various  materials 
la  made  on  the  basis  of  cost  per  unit  of  energy  absorbed 
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Morgan,  H.  1955  BEHAVIOR  OF  TEXTILES  UNDER  IMPACT  CONDITIONS;  AND  OTHER 

ABSTRACTS.  (Paper,  22nd  Shock  and  Vibration  Symposium,  Wright  Air  Develop¬ 
ment  Center,  Wright -Patters on  AFB,  Ohio,  22-23  March  1955) 
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Morlock,  H.  F.,  Jr.  1957  AIRCRAFT  PERFORMANCE  SYSTEMS  RELATED  TO  ESCAPE 
SYSTEMS. 

J.  Aviation  Med.  28:59-64. 
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Morris,  C.  W.  1947  ANATOMY  AND  STATISTICS  AID  DESIGN  OF  PASSENGER  SEATS 
S.A.E.  Journal  55:24-26,  September  1947.  (S.A.E.  Preprint  under  title 

PASSENGER  SEATS  CAM  BE  COMFORTABLE,  April  1947.) 
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Morris,  D.  B.  I960  HUMAN  FACTORS  CRITERIA  IN  MANNED  ANTISUBMARINE 
WEAPON  SYSTEMS 

(Paper  SAE  National  Aeronautic  Meeting,  Los  Angeles,  Calif., 
Oct.  10-14,  1960.) 

(Society  of  Automotive  Engineers,  Inc.,  New  York,  N.  Y.) 

Rep.  244D,  Oct.  I960. 


ABSTRACT:  The  human  engineering  aspects  of  Anti-Submarine  Weapon  combat 
systems  are  discussed  with  specific  attention  to  manned  airborne  systems 
and  projected,  future  designs.  Requirements  of  the  aircrew  team  such  as 
design  of  tactical  display  data,  vision  adequacy,  and  air-crew  workstation 
design  are  presented.  Basic  human  engineering  criteria  that  should  be 
evident  in  the  system  are  discussed.  (Tufts) 
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Morrison,  N.  K.  &  L.  A.  Schafer  1954  GROUND  STUDY  OF  THE  NONEJECTION  METHODS 
OP  ESCAPE  FROM  B-47B  AIRCRAFT. 

(Wright  Air  Development  Center,  Air  Research  and  Development  Commana , 
Wright-Patterson  AFB,  Ohio)  WADC  TR  54-6,  April  1954.  ASTIA  AD  30282. 

ABSTRACT:  This  report  covers  Phase  I,  a  Ground  Study  of  the  nonejection  methods 
of  escape  from  B-47B  aircraft.  Because  the  cabin  space  available  to  the  crew 
members  is  so  limited,  it  was  necessary  to  make  a  thorough  investigation  of 
those  body  positions  and  movements  at  the  disposal  of  the  crew  when  evacuating  the 
aircraft.  This  study,  done  at  the  Wright-Patterson  Air  Force  Base,  led  to  the 
establishment  of  optimum  procedures  to  be  followed  by  each  man  when  leaving  his 
station  and  reaching  the  possible  escape  exits,  and  the  most  feasible  body  posi¬ 
tions  for  leaving  the  aircraft. 

The  personal  equipment  worn  by  each  subject  during  these  tests  included  both 
winter  and  summer  flying  clothing.  Each  procedure  was  performed  with  and  without 
the  A-1  survival  kit. 

Time  studies  of  the  crew  evacuations  were  conducted  at  Lockbourne  Air  Force  Base 
utilizing  the  procedures  presented  in  this  report.  These  studies  covered  crew 
escape  through  the  ventral  hatch,  with  and  without  the  use  of  an  escape  bracket, 

and  through  the  crawlway  to  the  bomb  bay.  Eight  crews  participated  in  the 
ventral  hatch  tests  and  six  crews  in  the  bomb  bay  tests.  Ground  studies  of 
egress  through  the  navigator's  ditching  hatch  and  canopy  were  limited  to  the 
timing  of  individuals  making  personal  leads  disconnects  and  standing  at  their 
stations.  The  feasibility  of  using-these  exits  will  have  to  be  determined  during 
the  Air  Study  Phase. 

Analysis  of  the  data  thub  accumulated  indicates  that  the  optimum  method  of  non¬ 
ejection  escape  from  this  aircraft  is  through  the  ventral  hatch  in  a  feet-first, 
facing-aft  position  utilizing  the  Barto  escape  bracket.  It  must  be  stressed  that 
the  data  are  based  on  the  tests  made  with  the  aircraft  on  the  ground  and  in  the 
absence  of  factors  that  would  cause  a  flight  emergency  necessitating  bailout. 
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Morse,  A.L.  1957  TECHNICAL  BASES  FOR  SAFER  AIRCRAFT. 

(Institute  of  the  Aeronautical  Sciences,  New  York,  N.Y.)  Preprint  no.  675 


ABSTRACT:  The  purpose  of  this  paper  is  to  acquaint  the  reader  with  the 
operations  of  the  Aircraft  Division  of  the  CAA's  Technical  Development  Center 
at  Indianapolis,  Indiana.  The  work  done  by  the  CAA  Includes  a  program  involv¬ 
ing  crash  tests  of  helicopters  and  smaller  types  of  fixed-wing  aircraft. 

Other  tests  and  studies  have  helped  provide  better  cockpit  vision  for  the 
pilots  of  transport  aircraft.  Another  study  has  analyzed  every  possible  com¬ 
bination  of  flight  paths  that  could  end  in  a  collision  to  determine  angles  of 
transport  aircraft.  Another  study  has  analyzed  every  possible  combination  of 
flight  paths  that  could  end  in  a  collision  to  determine  angles  of  vision 
required  for  each  pilot  to  see  the  other  aircraft.  It  is  proposed  that  the 
scope  of  the  crash  tests  be  expanded  to  cover  the  general  crashworthiness  of 
both  helicopters  and  fixed-wing  aircraft.  Other  testing  would  look  to  the 
development  of  means  for  minimizing  fritting  or  galling  in  structural  components 
subject  to  fatigue  failures. 
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Moseley,  H.  G.  1955 

PERFORMANCE  AIRCRAFT.  (Sympos 
tation  and  Traffic  Engineering 


OPERATIONAL  EXPERIENCE  WITH  ESCAPE  FROM  HIGH 

|ium  Proceedings,  The  Institute  of  Transpor- 
University  of  California,  1955) 
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Moseley,  H.  G.  1956  USAF  OPERATlI 
PERFORMANCE  AIRCRAFT.  (Period: 
Pub.  No.  M-24-56,  USAF,  Dir.  of| 
Aug.  1956. 
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;PNAL  EXPERIENCE  WITH  ESCAPE  FROM  HIGH 
29  Aug.  1949  through  31  May  1956). 
Flight  Safety  Res.,  Norton  AFB,  Calif.) 


Moseley,  H.G.,  1957.  U.S.  AIR  FORCE  EXPERIENCE  WITH  EJECTION  SEAT  ESCAPE. 


(PROBLEMS  or  "ESCAPE  FROM  HIGH 
J.  Aviation  Med.  28(l):69-73 


PERFORMANCE  AIRCRAFT:  A  SYMPOSIUM) 


SUMMARY;  Escape  from  high  performance  aircraft  by  use  of  the  ejection  seat 
to  date  has  been  attended  with  an  incidence  of  23  per  cent  fatalities  and 
14  per  cent  major  injuries.  The  great  majority  of  ejection  attempts  were 
medium  and  low  altitudes  and  mediutr  and  low  speeds.  The  outstanding  cause 


2,801 


of  fatalities  has  been  inability  tb  separate  from  the  seat  and  deploy  the 
parachute  prior  to  striking  the  ground  when  ejection  was  attempted  at  low 
altitudes,  particularly  when  the  aircraft  was  but  of  control  or  in  a  dive. 
Airspeed  has  had  little  effect  upon  the  outcome,  with  the  exception  that 
ejection  attempts  at  or  near  the  speed  of  sound  may  be  attended  with  incapac* 
itating  results  of  deceleratipn  with  the  type  of  seat  now  being  used.  It  is 
concluded  that  if  the  fatality  rate  is  to  be  lowered,  there  must  be  Improved 
provisions  for  escape  at  low  altitudes  and  low  speeds  where  the  great  majority 
of  energencies  occur,  and  that  if  escape  at  supersonic  speeds  is  to  be  success¬ 
ful,  the  effects  of  deceleration  and  other  phenomena  must  be  mitigated. 
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Moseley,  H.G.  &  R.H.  Shannon  1958  USAF  EJECTION  ESCAPE  EXPERIENCE,  29 
AUGUST  1949  THROUGH  30  JUTTO  1958  (USAF,  Directorate  of  Flight  Safety 
Research,  Norton  AFB,  Calif.)  Rept.  M- 12-58',  Nov.  1958. 


ABSTRACT:  This  study  analyzes  1,462  United  States  Air  Force  ejection  seat 
emergency  escapes  from  the  period  29  August  1949  through  30  June  1958. 

Results  to  personnel  are  studied  In  relation  to  altitude,  airspeed,  altitude, 
availability  and  use  of  automatic  equipment,  and  other  pertinent  factors. 
Problem  areas  associated  with  ejection  escape  from  high  performance  aircraft 
were  sought  although  few  cases  of  attempted  escape  at  supersonic  speeds  were 
available.  Recommendations  designed  to  reduce  the  incidence  of  unsuccessful 
(fatal)  ejections  are  made  in  the  areas  of  1)  operations  and  training,  and 
2)  research  and  development. 
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Mosely,  H.G.  1958  INJURIES  SUSTAINED  IN  EJECTION  SEAT  ESCAPE 

(Report  by  Directorate  of  Flight  Safety  Research,  Hq.,  USAF,  31  Mar.  1958) 


Murphy,  A.C.  1949  GROUND  SEAT  EJECTION  TEST  ON  XF-90  AIRPLANE 

(Lockheed  Aircraft  Corp. ,  Burbank,  Calif.)  Oct.  1949.  ASTIA  ATI  6S300 


ABSTRACT:  Ground  seat  ejection  test  was  conducted  on  an  XF-90  fighter 
airplane,  to  determine  the  suitability  of  the  seat  installation.  The  seat 
attained  a  velocity  of  54  ft/sec  and  an  acceleration  of  13  g's.  It  reached 
a  vertical  height  of  35  ft  above  the  cockpit  and  traveled  «  horizontal 
distance  of  72  ft.  The  seat  was  successfully  caught  in  the  net,  and  no 
dasuge  was  sustained  by  the  airplane,  except  over  the  claw  on  the  actuator 
disconnect,  however,  this  did  not  interfere  with  the  ejection  of  the  seat. 
The  catapult  seat  installation  was  found  satisfactory  for  flight. 
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Murphy,  J.  S.  1952  WHAT'S  AHEAD  FOR  THE  REAR-FACING  SEATS? 
Aflier.  Aviation  J..  29  Sept .  1952 
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Mur  Vilaseca,  Tomas  1953  LA  ASTRONAUTICA.  QUE  DEBEMOS  PENSAT  ACERCA  DB  LA 

POSIBILIDAD  DE  LOS  VlAJES  FOR  EL  ESPACIO?  (ASTRONAUTICS.  WHAT  OUGHT  WE  TO 
KNOW  ABOUT  THE  POSSIBILITY  OP  VOYAGES  THROUGH  SPACE?)  Rev.  Obras  Publicas 
101:269-279,  June  1953 


ABSTRACT:  Survey  of  astronautics,  including  propulsion  of  a  space  vehicle,  his¬ 
torical  outline,  fundamental  equations  of  the  rocket,  the  space  station,  and  the 
trip  to  the  moon. 
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Myers,  K.C.  Jr.,  &  Churchill,  E.  1953  ANTHRDPOMEThi  MALE  BASIC  TRAIICEES, 
(Wright-Patterson  AFB,  Ohio)  WADC  Tech,  Report  53-49,  July  1953 


ABSTRACT:  Body  size  data  for  60  mee-jurements  of  over  3,000  AF  Male  Basic 
Trainees  are  presented  for  use  by  aircraft  &  equipment  designers.  The 
statistics  reported  for  each  measurement  are;  the  mean,  standard  deviation, 
coefficient  of  var.  standard  errors  of  stat.,  range,  and  sel.  percent. 
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Myers,  H.  M.  1947  "REVERSE  SEATING  ON  AIR  TRANSPORT  COMMAND  AIRCRAFT" 
(Wash.  DC)  Men.  A-6/P  &  S  452.031,  27  March  1947 


2,804 


RESTRAINT.  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 

N 
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Nadel,  A.B.  1959  SUPPORTING  MAN  IN  SPACE;  1970-1975 

(General  Electric  Co.,  Santa  Barbara,  Calif. ^  RM  59  TMP-85  Nov.  30,  1959 

ABSTRACT:  Reviews  progress  in  space  technology  expected  during  the  periods 
1970-1975.  Discusses  requirements  and  capabilities  in  these  areas:  (1)  the 
physical  environment-atmosphere,  gravitational  forces,  temperature,  and  radia¬ 
tion;  and  (2)  acoustic  noise  and  vibration. 
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Hading,  W.  D.  1946  REPORT  OF  FLIGHT  TESTS  OF  AUTOMATIC  PILOT  EJECTION  EQUIP¬ 
MENT  CONDUCTED  AT  MUROC  ARMY  AIR  FIELD. 

(Air  Materiel  Command,  Wright  Field,  Dayton,  Ohio)  Memo  Rept.  No.  7SEAA- 
695-66.  25  July  1946. 
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Neal,  J.  Allen  1958  THE  DEVEU)PMENT  OF  METHODS  FOR  ESCAPE  FROM  HIGH  SPEED 
AIRCRAFT.  (Historical  Branch,  Wright  Air  Development  Center)  Aviation 
Week  .  7  April  1958. 
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Neblker,  F.R.  1961  FEASIBILITY  STUDY  OF  AN  INFLATABLE  TYPE  STABILIZATION 
AND  DECELERATION  SYSTEM  FOR  HIGH-ALTITUDE  AND  HIGH-SPEED  RECOVERY. 
(Goodyear  Aircraft  Corp. ,  Akron,  Ohio)  WADD  TR  60-182,  Dec.  1961. 

ASTIA  AD  272  754. 


ABSTRACT:  On  the  basis  of  the  theoretical  and  experimental  wind  tunnel  test 
data  obtained,  it  was  concluded  that  an  inflatable  sphere  is  a  practicable 
stabilization  and  deceleration -system  for- initial  recoverjr  from  high-alt ttude7 


-  2,805 


hlgh*speed  flight  reglnes  (up  to  Mach  4.0  at  200,000  feet).  Inflatable  spheres 
tested  were  fabricated  utilizing  standard  manufacturing  methods  and  readily 
available  materials.  The  recovery  system  tested  exhibited  considerable 
potential  as  en  initail  stabilization  and  deceleration  recovery  ststem  for  a 
disoriented  or  tumbling  high-altitude,  high-speed  payload.  Included  are' 
theoretical  and  wind  tunnel  test  data  on  the  effects  of  various  shaped  primary 
bodies  on  a  secondary  spherical  body  at  various  trailing  distances.  Also 
included  is  a  limited  amount  of  experimental  data  on  flight  testing  of  a  full- 
acale  operational  unit.  (Author) 
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Neel,  H.  1951  MEDICAL  ASPECTS  OF  MILITARY  PARACHUTING. 
Mil.  Surgeon  108(2) :91-105. 
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Neely,  F.R.  1934  DISCOMFORT  IN  THE  SKY. 
Awer.  Mercury.  32:113-117 
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Neff,  R.  J.  1962  A  REPORT  ON  CONSIDERATIONS  OF  SEAT  BELTS  FOR  INFANTS  AND 
SMALL  CHILDREN.  (In  M.  K.  Cragun,  ed..  The  Fifth  Stapp  Automot ive  Crash 
and  Field  Demonstration.  Sept .  14-16.  1961)  Pj^  249-252. 
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Neiswander,  R.S.  &  H.T.  Armstrong  1947  MOTION  ASPECTS  OF  FLIGHT  STIMULATION 
^ink  Aviation  Devices,  Inc.,  Binghamton,  New  York)  Eng.  Rept.  No.  164.233 


1,032  / 

Nelson,  S.R.C.  1948  EJECTION  OF  PILOTS  FROM  AIRCRAFT 

In  Marcus,  Henri  et  al.,  Shock  and  Vibration  Bulletin  No.  7. 

Naval  Research  Lab.  Rept.  No.  S-3229.  Pp.  47-58.  ASTIA  ATI  75  153 


ABSTRACT:  Tolerance  to  vertical  accelerations  and  resistance  of  the  body  to 
forces  of  certain  durations  are  discussed.  Observations  are  made  on  the 
effects  of  air  blast  upon  the  body.  Safety  harness  and  related  automatic 
devices  are  described.  The  problems  of  installing  the  gear  in  aircraft  and 
educating  the  pilots  in  the  use  of  the  equipments  are  outlined. 
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Neumann,  H.L. ,  J  F.  Hegenwald,  Jr.,  &  W.R.  Santshl  1962  HUMAN  SUBJECT 

GROUND  AND  WATER  IMPACT  TESTS  OF  THE  XB-70  ESCAPE  CAPSULE.  (Paper,  33rd 
Annual  Meeting  of  the  Aerospace  Medical  Asaoc. ,  9-12  Apr.  1962,  Atlantic 
City,  N.J.) 


ABSTRACT:  A  testing  program  was  accomplished  to  validate  the  performance  of 
the  capsule  during  ground  and  water  impact.  Tri-axial  acceleration  histories 
were  obtained  for  capsule  seat  structures  and  for  the  head  and  chest  of  both 
anthropometric  dummy  and  human  subjects  under  conditions  simulating  design 
parachute  descent  velocities.  The  engineering  aspects  of  the  impact  attenua¬ 
tion  system  are  described  briefly  as  well  as  test  methodology  and  facilities. 
Physiological  responses  to  the  impacts  are  discussed  and  acceleration  and 
photographic  data  of  dummy  and  human  subjects  are  correlated. 

(Aerospace  Medicine  33(3):366,  Mar.  1962) 
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New,  G.W.  1955  YOU'RE  IN  SPACE 
Air  Training  4(6):  24-25,  Jan.  1955 


ABSTRACT:  This  is  a  subjective  description  of  a  test  pilot's  sensations  during 
a  flight  higher  than  85,000  ft.  During  the  flight,  the  pilot  experienced 
falling,  spinning,  weightlessness,  and  difficulty  in  orientation. 
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Newquist,  E.  A.,  M.  D.  Cassidy,  et  al.  1959  DEVELOPMENT  OF  AN  EJECTABLE- 
NOSE  ESCAPE  CAPSULE, 

(Lockheed  Aircraft  Corp.,  Burbank,  Calif.)  WADC  TR  59-493.  June  1959. 

ASTIA  AD  241  590. 

ABSTRACT;  This  report  presents  the  results  of  a,  study  to  develop  the  optimum  ejec 
table-nose. escape  capsule  for  use  in  single  place  high  performance  type  aircraft. 
The  capsule  will  provide  safe  escape  throughout  the  speed  range  from  zero  to  900 
knots  EAS  or  a  Mach  number  of  4  which-ever  is  lower,  and  an  altitude  range  from 
sea  level  to  100,000  feet.  A  description  of  the  capsul''  r  ;truction  and  the 
devices  necessary  for  stabilization,  separation,  decelera.i  n,  descent,  and 
alighting  is  given.  Trajectories  of  the  capsule  and  fuseiage  afterbody  are 
plotted  and  the  accelerations  on  the  pilot  are  shown  for  the  most  ciritical  case 
and  compared  to  human  Units.  Environment  problems  such  as  pressure  loss 
oxygen  deficiency,  and  carbon  dioxide  accumulations  after  separation  are  discussed 
along  with  the  nroblems  of  surviving  in  extreme  heat  and  cold  on  the  ocean  or 

on  land. — The  weight— requirement  is-estimated  -and— compared—to- a— cur r®n^6^®^seape _ 

seat  system  and  a  super  escape  seat  and  pressure  suit  assumed  capable  of  escape 
at  tne  speeds  and  altitudes  for  which  the  capsule  is  designed.  Volume  require¬ 
ments  are  also  calculated.  (Author) 
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Newqulst,  E.A.  &  G.F.  Z Inner  1963  DEVELOPMENT  OP  EJECTABLE  NOSE  CAPSULE  EQUIP¬ 
MENT  FOR  FEASIBILITY  TESTING 

(Aeronautical  Systems'  Division,  Wright-Patterson  AFB,  Ohio)  ASD-TDR-62-7S2 
ASTIA  AD  401  917 

ABSTRACT:  This  report  presents  the  results  of  a  project  to  develop  hardware  for 
an  ejectable  nose  capsule  and  track  test  sled.  Five  capsules  and  a  sled  were 
manufactured.  '  The  ASD  will  conduct  a  track  test  program  of  7  tests  from  zero 
to  900  Kn.  EAS.  Conditions  for  the  tests  are  delineated  herein.'  Aerodynamic 
characteristics  of  the  capsule,  and  a  description  of  the  wedges  are  given.' 
Cockpit  details,  environment,  controls,  separation  and  ejection  systems,  and 
escape  sequence  are  discussed.  Section  IV  presents  two  AF  requested  contract 
changes:  (1)  using  a  larger  rocket  motor  than  planned  and  (2)  changing  test 
sites.  Problems  and  solutions  created  thereby  are  covered.  Section  V  describes 
the  entire  test  program  until  development  of  the  final  hardware.  Materials 
used  to  manufacture  the  capsule  are  described  in  Section  VII.  Inertia  loads, 
weight  and  balance,  c.g.,  wedge  alignment,  and  chute  installation  procedures  are 
given.  Conclusions  include  t^t.  goals,  results  and  pertinent  recommendations. 
Determining  the  c.g.  on  nonremov^le  operational  capsules,  weight  and  inertia 
and  load  factors  are  discussed.  Ceneral  capsule  design  and  cost  contool  are 
discussed.  ' 
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Nichols,  George  1954  DISCONTINUITIES  IN  RESTRAINT  SYSTE16 .  Chapter  VI 
(Northrop  Corp.) 
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Nichols,  George  1955  REPORT 
(Northrop  Aircraft  Co  1 

CONTENTS:  Introduction.  Discussion  of  restrained  subject  response. 
Analysis  of  idealized  mechanical  system:  variations  of  restraint  stiffness 
and  forcing  function  characteristics.  Harness  strap  properties.  Subject  * 
response--IBM  analysis--simplif led  restraint  and  mass  system:  using  actual 
strap  properties  with  variations  in  forcing  function  characteristics. 
Discontinuities  in  restraint  systems:  slack  strap,  constant  force  elements 
initial  pre-load  of  harness.  ’ 
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Nichols,  J.H.  1959  WIND  TUNNEL  INVESTIGATION  OF  STABILIZATION 
PARACHUTES  FOR  THE  B-58  CREW  ESCAPE  CAPSULE. 

(Arnold  Engineering  Development  Center,  Tullahoma,  Tenn.)  ASTIA  AD-22S463 
September  1959 


ABSTRACT:  An  investigation  was  conducted  in  the  PWT  16-Ft  Transonic  Circuit 
to  determine  the  optimum  stabilization  parachute  configuration  for  use  with 
the  B-58  crew  escape  capsule.  Several  types  of  canopies  and  canopy- 
suspension  configurations  were  tested  using  a  1/3  scale  model  of  the  capsule 
and  1/3  scale  parachutes..  The  most  satisfactory  performance  was  obtained 
with  a  ribbon  equiflo  parachute  which  had  a  flat  edge  and  a  15-percent  extend¬ 
ed  skirt,  and  which  was  suspended  six  equivalent  body  diameters  behind  the 
capsule  with  riser  line  lengths  equal  to  two  canopy  diameters. 
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Nicholson,  R.A.  1950  WIND  TUNNEL  STABILITY  TESTS  OF  A  ^ -SCALE  F-86A  (FIGHTER) 
SEAT-PILOT  COMBINATION  WITH  SEAT  AND  HEADREST  FLAPS 
(North  American  Aviation,  Inc.,  Engineering  Dept.,  Inglewood,  Calif;)  Report 
No.  NA-50-7-NAAL  167  ASTIA  ATI  73  626 


ABSTRACT:  The  one-half  scale  model  of  the  seat-pilot  combination  for  the  F-86A 
fighter  was  wind  tunnel  tested  to  obtain  data  necessary  for  the  determination 
of  trajectory  and  attitude  of  the  seat-pilot  with  various  seat  and  headrest 
stabilizing  flaps.  Graphically  depicted  test  results  show  the  effect  of  stabiliz¬ 
ing  flaps  on  drag,  lift  and  pitching  moment.  The  model  with  and  without  any  of 
the^flaps  has  stable  pitching  moment  slopes  near  angles  of  pitch  of  100°  and 
340  .  All  configurations  had  trim  points  near  340°  and  al^  except  the  one  with 
the  side  headrest  flaps  had  trim  points  near  100°.  At  340  the  configurations 
with  the  headrest  flaps  had  the  most  stable  pitching  moment  slopes. 
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Nikolayev,  A,  1960  ASTRONAUTS  PUT  ON  SPACE  SUITS 
Sovetskaya  Rossiya  P.  4;  19  May  1960. 
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Noble,  H.,  &  L.  P.  Domzalski  1961  EVALUATION  OF  HUMAN  SUBJECT  REACTION  IN  THE 
FORWARD  Ajvn  afI  FACING  SEATED  POSITIONS.  (Naval  Air  Material  Ctr.,  Philadel¬ 
phia,  Pa.)  Rept.  No.  NAMC-ACEL-424;  Proj  .  TED  NAM  AE-6303.1;  ASTIA  AD-259 
071;  9  Feb.  1961 

ABSTRACT:  This  report  presents  a  comparative  examination  of  the  reactions  of 
human  .subjects  to  simulated  crash  acceleration  forces,  when  seated  in  a  standard 
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Navy  passenger  seat  aligned  In  either  the  forward  or  aft  facing  position. 
Environmental  parameters  such  as  seat  acceleration,  end  velocity;  anthropomorphic 
duomy  motion  and  acceleration;  human  subject  motion  and  acceleration;  and 
distribution  of  seat  mendier  loads  during  a  series  of  slnulated  crashes  are 
discussed.  (AUTHOR) 
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Noble,  R.,  E.  S.  Mendelson,  &  D.  T.  Watts  1947  DYNAMIC  RESPONSES  IN  THE  EJEC¬ 
TION  SEAT  SYSTEM.  (Naval  Air  Material  Center,  Naval  Base  Station,  Philadel¬ 
phia,  Pa.)  TED  NAM  256005,  Rept .  No. 5,  7  Aug.  1947,  ATI-206  053 


SUMMARY:  An  analysis  of  oscillograph  records  obtained  from  routine  ejection  seat 
experiments  on  the  NAES  ejection  seat  test  rig  shows  that  the  major  dynamic 
response  In  the  system  bears  a  definite  relationship  to  the  time  Interval  required 
for  the  catapult  to  attain  Its  maximum  pressure.  This  data  can  be  directly  appllec 
In  the  design  and  development  of  a  practical  catapult  for  ejection  seat  use. 
(AUTHOR) 
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Noble,  R.,  E.  S.  Mendelson  &  J,  R.  Poppen  1949  NOTE  ON  THE  TRAJECTORY  OF  THE 
EJECTABLE  SEAT, 

J.  Aviation  Med.  20(5) ;343-349 . 

SUMMARY:  A  method  for  calculating  the  trajectory  of  the  ejection  seat  Is  given. 
The  effects  of  varying  the  angle  of  the  seat  guide  rails  with  respect  to  the 
vertical,  the  ejection  velocity,  the  speed  of  the  airplane,  and  the  flight 
altitude  are  Investigated. 
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Noble,  R.  &  Vf.G.  Law  1950  FLIGHT  TESTS  OF  THE  GRUMMAN,  MCDONNEL,  AND  CHANCE 
VOUGHT  I  SECTION  SEATS  AT  LAKEHURST,  N.J, 

(Naval  Air  Mal;erial  Center,  Aero  Medical  Equipment  Lab.,  Philadelphia,  PaJ 
Topical  Report  XG-T-136  Ted  No.  NAM  256005  ASTIA  ATI  91  442 

ABSTRACT:  The  purpose  of  this  report  is  to  present  relative  trajectory  and  sect 
behavior  data  of  the  Grumman,  McDonnell  and  Chance  Vought  ejection  seats. 
Instrumented  acceleration  data  was  obtained  on  limited  test  trials,  but  photogra» 
phic  coveragi  was  made  on  all  ejection  shots.  Direct  comparison  of  photo¬ 
graphic  results  of  tests  made  with  the  various  seats  aids  in  the  determination 
of  the  safety  of  the  seats  when  these  results  are  compared  with  Instrument  records 
obtained  on  the  test  of  a  specific  ejection  seat. 


As  s  result  of  the  tests,  ^  was  found  that  at  higher  airspeeds  the  pitch 
rotation  tends  to  decrease  in  each  of  the  seats  tested;  at  the  higher  altitudes 
less  rotational  motion  was  observed.  The  incorporation  of  a  longer  tiM  delay 
between  opening  of  the  drogue  and  retarder  chutes  and  rte  use  of  a  smaller  retardei 
chute  will  tend  to  diminish  the  opening  shock  forces  on  the  pilot  as  airspeed 
increases. 
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Noble,  H.  &  L.  P.  Domzalski  1961  EVALUATION  OF  HUMAN  SUBJECT  REACTION  IN 
THE  FORWARD  AND  AFT  FACING  SEATED  POSITIONS. 

(Air  Crew  Equipment  Lab,  U.  S.  Naval  Air  Material  Center,  Phila.,  Pa.) 

Kept.  NAMC-ACEL-424,  Feb.  9,  1961.  ASTIA  AD  259  071. 

ABSTRACT:  This  report  presents  a  comparative  examination  of  the  reactions  of 
human  subjects  to  simulated  crash  acceleration  forces,  when  seated  in  a  standard 
Navy  passenger  seat  aligned  in  either  the  forward  or  aft  facing  position.  Envir¬ 
onmental  parameter^  such  as  seat  acceleration,  end  velocity;  anthropomorphic 
dumny  motion  and  acceleration;  human  subject  motion  and  acceleration;  and  dis¬ 
tribution  of  seat  member  loads  during  a  series  of  simulated  crashes  are  discussed. 
The  tests  were  conducted  on  the  Air  Crew  Equipment  Laboratory  Horizontal  Linear 
Accelerator. 
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Nomura,  F.  1944  STRENGTH  TEST  OF  AIRCRAFT  PILOT  SEAT  MADE  OF 

PLYWOOD.  (  Mitsubishi  Heavy  Industry  Co.,  Ltd.,  Nagoya,  Japan) 
ASTIA  ATI^3992,  February  1944 


ABSTRACT:  Strength  tests  were  made  on  a  plywood  pilot  seat  to  determine  its 
practical  value.  The  tested  seat  was  attached  to  a  V-type  airframe  having 
a  load  factor  of  7.  All  tests. were  based  on  the  Naval  strength  test  regulatiqp 
Representative  load  tests  shoved  that  the  material  was  satisfactory,  but  the 
shape  of  the  pilot  seat  changed,  due  to  a  negative  load.  During  break-down 
tests,  the  "sansa"  type  connectors,  which  are  a  characteristic  of  this  type 
pilot  seat,  cqused  failure.  Seat  was  cut  in  specified  numbc>  of  parts  and 
studied.  Study  revealed  several  exfoliations  of  thin  lay->r. 
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Norsworthy,  M.  E.,  P.  G.  Card,  &  L.  B.  Cochran  1955  AN  EVALUATION  OF  EXPERI¬ 
MENTAL  ANTI-BLACKOUT  EQUIPMENT.  (Naval  School  of  Aviation  Medicine,  Pensa¬ 
cola,  Fla.)  Proj.  No.  NM  001  100  102;  Rept .  No.  4;  ASTIA  AD-89  996;  1  Nov. 
1955 

ABSTRACT:  An  evaluation  on  the  human  centrifuge  of  eAperimental  anti-blackout 
equipment  which  was  designed  to  improve  protection  and  comfort.  The  equipment 


which  was  tested  did  not  afford  a  significantly  greater  amount  of  ^protection  than 
the  standard  U.  S.  Navy  Anti-blackout  equipment.  The  abdominal  bladders,  regard¬ 
less  of  pressure  system,  which  covered  the  larger  area  were  more  effective  in 
increasing  the  protection.  The  optimum  shape  and  pressure  were  not  determined. 
(MSAM) 


1,049 


North  American  Aviation  1947  REPORT  ON  TEST  FIRING  -PILOT'S  EJECTION 

SEAT  -XP-86  AIRPLANE.  (North  American  Aviation,  Inc.,  Los  Angeles,  Calil 
NA-47-931,  ASTIA  ATI-51600,  September  1947 


ABSTRACT:  A  test  firing  of  the  pilot's  ejection  seat  as  mounted  in  the  XF-86 
fighter  was  conducted.  The  ejection  seat,  with  a  dunny  wearing  full  flight 
equipment,  was  fired  from  the  XF-86  gun  firing  nose  using  a  T-4  catapult 
and  T95Ei  charges,  and  the  eje>.tion  was  photographed  by  three  motion  picture 
cameras.  The  ejection  was  satisfactory,  with  monor  damage  to  the  seat  which 
was  attributed  to  eccentric  loading  during  firing.  The  disconnect  connection 
for  microphone  head  set,  oxygen,  and  G  suit  pressure  functioned  in  a  satis¬ 
factory  manner.  Inertia  loads  during  firing  were  not  sufficient  to  disturb 
the  oxygen  mask  worn  by  the  dummy.  Photographic  records  of  the  test  ejection 
provide  some  information,  but  are  not  sufficient  to  determine  transient 
accelerations  during  travel  of  the  seat  along  the  guide  rails. 
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North  American  Aviation  1948  REPORT  ON  GROUND  TEST  FIRING  PILOT'S 
EJECTION  SEAT  B-45A  AIRPIANE.  (  North  American  Aviation,  Inc., 
Inglewood,  Calif.)  Report  No.  NA-48-600,  June  1948.  ASTIA  ATI  102  200. 


ABSTRACT:  The  seat  and  a  dummy  were  ejected  from  a  nearly  complete  nose  section 
and  set  in  a  stand  on  the  Flight  Ramp.  The  cockpit  interior  was  identical  to 
that  of  a  finished  airplane. 

Ejection  was  considered  satisfactory.  Due  to  the  lack  of  a  net  to  catch  the 
seat,  considerable  damage  to  the  seat  resulted.  Several  undesirable  features 
were  encountered  during  ejection,  which  were  attributed  to  the  coupling  of  the 
catapult  gun  to  the  seat.  Forward  rotation  of  the  seat  upon  leaving  the  guide 
rails  resulted  in  sufficient  frictional  drag  in  the  catapult  itself  to  apprec¬ 
iably  reduce  the  ejection  velocity. 

Inertia  loads  did  not  remove  the  oxygen  mask  from  the  dummy;  however,  it  was 
pulled  away  from  his  face  sufficiently  to  expose  his  mouth.  Air  loads  that 
>ould  occur  in  flight  were  not  simulated. 


2»812 
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North  American  Aviation,  Inc.  1950  STATIC  TEST  OF  PILOT'S  EJECTION  SEAT  FOR 
THE  MODEL  F-86E  AIRPLANE  -  N.A.A.  MODEL  NO.  NA-170. 

(North  American  Aviation,  Inc.,  Los  Angeles,  Calif.)  13  Dec.  1950. 

ASTIA  ATI  93  242. 

ABSTRACT:  The  object  of  these  tests  was  to  demonstrate  that  the  pilot's 
ejection  seat  complies  with  the  strength  requirements  set  forth  in  Articles 
D-6a  to  D-6i  of  U,S.A,F,  Specification  2528-B,  "Seat:  Pilot  Ejection,  Fighter 
Aircraft,  Type  C-lb",  and  to  determine  the  seat's  capacity  of  withstanding  40g 
forward  crash  loads,  although  this  cradh  condition  was  not  required  by  the  con¬ 
tract. 

These  tests  demonstrated  that  the  F-86E  pilot's  ejection  seat  complies  with  the 
static  strength  test  requirements  of  U.S.A.F.  Specification  25282-B,  and  that 
it  will  withstand  60  percent  design  ultimate  load  of  the  unrequired  40g  forward 
crash  condition. 
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North  American  Aviation  Inc.  1960  EMERGENCY  ESCAPE  SYSTEMS 
(North  American  Aviation  Inc.,  Columbus,  Ohlo^NA  60H-322,  May  2,  1960 

ABSTRACT:  Graphs  depicting  escape  systems  (HS-1,  LS-1,  LW-1,  and  eero  to 

hypersonic) . 
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North  American  Aviation,  Inc.  1960  TECHNICAL  FEATURES  OF  THE  DYNAMIC  FLIGHT 
SIMULATOR  (G  SEAT). 

(North  American  Aviation,  Inc.,  Coluad>u8,  Ohio)  Rept.  No.  NA  60  H-442, 
12  Sept.  1960. 


1,054 

North  American  Aviation,  Inc.  1961  AERIAL  AND  SLED  TESTING  OF  THE 

B-70  AIR''’’£W  ESCAPE  CAPSULE.  (Paper,  Annual  Symposium  of  the  Society 
of  Experimental  Test  Pilots,  Los  Angeles,  California,  6-8  October  I960; 
and  supplemented  for  the  Physiological  Training  Officer  Symposium, School 
of  Aviation  Medicine,  Brooks  AFB,  Te:-as,  6-10  February  1961) 

Report  No.  NA  60-1133.  ASTIA  Doc.  No.  AD-268  511. 

ABSTRACT:  Aerial  and  sled  ejection  tests  are  described  wherein  the  B-70  es¬ 
cape  capsule  has  passed  or  favorably  exceeded  specification  in  the  follow¬ 
ing  categories:  (1)  parachute  deployment  through  complete  range  of  indicated 


2,813 


J  nf  d^.«cenf  (3)  low  altitude  airdrops  of  capsule; 

airspeeds,  (2)  rate  of  aescenc,  v  /  ,  «afo  escaoe  at  ground 

i  r  r;.r 

trol.  (Author) 
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.North  American  Aviation,  Inc.  1961  CLOSED  ECOLOGICAL  SYSTEM 

A  LITERATURE  SURVEY.  (North  ^erlcan  Aviation,  Inc.,  Technical 
Information  Center,  Downey,  Calif.)  20  November  1961.  ASTIA  AD  282<:*6G. 


ABSTRACT:  This  partially  annotated  bibliography  on  the  problems  and  experi¬ 
mental  results  of  closed  ecological  systems  covers  the  period  from  1958  to 
August  1961  with  the  exception  of  a  few  earlier  references.  The  references 
are  filed  alphab-.tically  by  periodical  title  and  corporate  author  in  one 
alphabet;  there  ia  both  a  personal  author  and  a  subject  appended  to  the  blblio 
graphy. 
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North  .American  Aviation,  Inc.  1961  PROJECT  APOLLO;  PRE-CONTRACTURAL 
DOCUMENTATION  AND  ORBITAL  RENDEZVOUS:  A  LITERATURE  SUTT/EY 
^orth  American  Aviation,  Inc.,  Downey,  Calif. ^  Rept.  No.  SID  61-670 
Dec,  29,  1961 


ABSTRACT:  A  review  of  literature  on  Project  Apollo  and  Orbital  Rendezvous, 
in  two  parts,,  from  August  1959  to  December  4,  1961  is  given.  The  references 
are  listed  alphabetically  by  corporate  author  and  periodical  title  in  one  alpha¬ 
bet.  Following  the  bibliography  are  both  author  and  subject  indexes.  (Author) 
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North  American  Aviation,  Inc.  1962  GROUND  OPERATIONAL  RECOVERY  TESTS  OF  TKE  L»-l 
EJECTION  SEAT  (North  American  Aviation,  Inc.,  Columbus  Division,  Columbus, 
Ohio)  Report  No,  NA60H-667,  June  1962,  TCREC  Technical  Report  62-47,  Contract 
DA  44-177-TC-659,  USATRECOM  Task  9R38-01-017-6 1,  ASTIA  AD-287479 


ABSTRACT:  Four  static,  ground  operational  recovery  tests  of  the  LW-l  catapult- 
rocket  escape  system  were  conducted  from  28  September  1960  theough  5  October  1960 
at  the  Columbus  Division  of  North  American  Aviation,  Inc.,  utilizing  five  per¬ 
centile  and  ninety-five  percentile  anthropomorphic  dummies  fully  clothed  in  GFAE 


Amy  normal  Isaua  flight  gear.  Theae  teata  demona tra ted  the  sero  altitude,  sere 
apeftd  recovery  capability  of  the  eacape  ayatem.  Tvo  atatlc  teata  of  the  LV*1 
cetapult* rocket  eacape  ayatem  were  conducted  at  Air  Crew  Equipment  Laboratory, 
Philadelphia,  Penney Ivanla,  on  10  and  20  January  1962.  In  addition  to  data 
relative  to  thla  aerlea  of  teata,  analytical  aubatantlatlon  of  recovery  capabll* 
Itl.a  up  to  300  REAS  and  higher  altltudea  la  Included  In  thla  report. 
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RESTRAINT.  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 
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O'Bryan,  T.C.,  &  H.G.  Hatch  1959  LIMITED  INVESTIGATION  OF  CRUSHABLE  STRUC¬ 
TURES  FOR  ACCELERATION  PROTECTION  OF  OCCUPANTS  OF  VEHICLES  AT  LOW  IMPACT 
SPEEDS.  (National  Aeronautics  and  Space  Administration,  Washington,  D.C.) 
NASA  Technical  Note  D-158,  Oct.  1959.  ASTIA  AD  227  649 

ABSTRACT:  A  limited  investigation  was  made  to  determine  the  characteristics  of 
three  materials  to  see  how  they  can  be  applied  for  human  protection  against 
accelerations  encountered  at  lew  Impact  speeds.  As  a  result,  if  given  man’s 
physiological  tolerance  to  abrupt  acceleration,  which  has  not  yet  been  well 
defined,  an  alleviation  system  can  be  designed.  Foamed  plastics  require  con¬ 
siderable  depth  to  provide  a  given  stopping  distance  for  impact  alleviation  and 
their  use  would  require  some  control  of  rebound.  T.iey  can  be  made  soft  enough 
to  obtain  the  low  onset  of  acceleration-  that  may  be  necessary  for  man  where 
depth  is  not  limited.  Aluminum  honeycomb  is  an  efficient  material  for  impact 
load  alleviation  from, the  standpoint  of  usable  material  depth  and  it  exhibits 
very  little  rebound.  The  stiffness  of  the  material  results  in  a, very  high 
initial  onset  rate  of  acceleration.  For  many  Installations  this  may  be  controll 
ed  by  reducing  the  initial  loading  area  of  contact  to  get  the  material  to  start 
falling.  (Author) 
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Odelgard,  B.,  &  P.  Weman  1957  SAFETY  BELTS  FOR  MOTOR  CARS.  (Swedish  State 
Power  Board, ' Stockholm,  Sweden)  Publication  Blue-White  Series,  No.  18 
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Ordway,  F.  I.,  J.  P.  Gardner  &  M.  R.  Sharpe  1962  SPACE  MEDICINE:  THE  BASIC 
FACTORS, 

In:  Basic  Astronautics;  An  Introduction  to  Space  Science.  Engineering. 
and  Medicine.  (Englewood  Cliffs,  N.J,;  Prentice-Hall,  Inc.,  1962) 

_ Pp.  468-471.  _ _ _ ^ 

Sections  on  Vibration,  Sound,  Temperature,  and  Light.  (Chapter  12) 

ABSTRACT:  The  effects  of  vibration  on  the  human  being  are  primarily  mechanical 
and  to  a  much  lesser  degree  thermal.  Vibration  in  space  carrier  vehicles  has 
many  sources  such  as  rotating  engine  components,  engine  pulses,  and  gimbaling. 


/ 


acoustic  pressures,  buffeting,  and  fuel  slashing.  Vibration  produces  movement 
and  displacement  of  the  inteinnal  organs  of  the  body,  all  of  which  have  different 
natural  frequencies.  The  range  is  still  largely  unknown  but  the  thorax  and 
abdominal  organs  appear  most  sensitive  to  vibration,  having  a  natural  frequency 
of  sornt;  3  cps.  Elastic  corsets  and  pressure  suits  instead  of  damping  this 
frequency  merely  shift  it  to  higher  values,  but  a  rigid  restraint  like  a  cast 
reduces  it  to  1.5  cps.  With  regard  to  space  flight  it  seems  that  the  vibrational 
frequency  range  most  del;rimental  to  omn  lies  between  2  and  100  cps.  (CARI) 
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Oser,'  J.  1962  DEVELOPMENT  OF  DAMPING  TREATMENTS  FOR  NEW  CONSTRUCTION  SUB¬ 
MARINES.  (Mare  Island  Naval  Shipyard,  Vallejo,  Calif.)  Progress  Rept .  No. 

12;  Rept.  No.  94-39;  ProJ .  S-F013-13-01 ;  ASTIA  AD-281  835;  1  Aug.  1962 

ABSTRACT:  The  development  of  elastomeric  materials  to  replace  chromated  felt  in 
constrained-layer  treatments  for  damping  heavy  plating  in  new  construction  sub¬ 
marines  was  undertaken.  A  treatment  having  a  weight  ratio  to  the  treated  plate 
of  1  to  4  and  utilizing  a  perforated  nitrile  rubber  damping  layer  was  found  to  be 
almost  as  effective  as  Treatment  198,  similar  treatment  developed  by  the  Rubber 
Laboratory  which  utilized  chromated  felt.  The  new  treatment,  designated  Treatment 
227,  consisted  of  an  A1  constraining  layer  1-1/4  in.  thick  and  a  perforated  nit¬ 
rile  rubber  damping  layer  1/16  in.  thick.  It  was  fastened  by  means  of  1/2  in. 
thick  studs  on  12  in.  centers  to  1-3/4  in.  thick  steel  plate.  The  average  damp¬ 
ing  at  75, F  for  treatment  227  over  the  frequency  range  of  50  to  2000  cps  was  6.2 
X  of  critical  as  compared  to  6.5X  of  critical  for  Treatment  198.  It  was  found 
that  the  damping  behavior  of  the  nitrile  rubber  layer  was  affected  similarly  to 
the  chromated  felt  by  temperature  change.  Maximum  damping  occurred  at  65  F. 
Substantially  lower  damping  were  obtained  at  35  and  120  F .  Work  was  continued  on 
the  development  of  damping  treatments  which  will  be  efficient  over  the  temperature 
range  of  35  to  120  F.  (AUTHOR) 


-  2,817 


RESTRAINT >  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 

P 
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Parln,  V,V.  &  V.l.  lazdovskli  1961  PUT’  SOVETSKOI  KOSMICHESKOl  FIZIOLOGII 
(Advances  in  Space  Physiology  in  the  Soviet  Union) 

Fiaiologicheskii  zhurnal  SSSR  (Moskva)  47(10):  1217-1226,  Oct.  1961 


ABSTRACT:  The  first  and  second  stages  of  animal  experiments  in  Soviet  space 
medicine  and  biology  were  carried  out  with  rocket  flights.  Satisfactory  data 
were  obtained  on  physiology  and  behavior  under  space-equivalent  stresses  and  on 
the  adequacy  of  heremetic  cabins,  cabin  equipment,  space  suits,  and  recoyery 
equipment.  The  orbital  flight  of  the  dog,  Laika,  confirmed  that  a  highly  organ¬ 
ized  organism  can  survive  space  flight  in  a  satisfactory  condition.  Other 
satellite  flights  with  different  types  of  animals  allowed  continuous  observa¬ 
tions  of  their  condition  throughout  the  flight  and  during  landing.  The  final 
stage  was  preceded  by  the  selection  and  training  of  cosmonauts.  The  training 
program  subjected  the  cosmonauts  to  simulated  stresses  gradually  increasing  in 
intensity  until  the  levels  expected  in  space  were  exceeded.  Careful  medical 
observations  were  made  throughout  the  training.  The  results  of  this  preparation 
were  seen  in  the  successful  flight  of  Gagarin.  In  Titov's  flight  prolonged 
weightlessness  affected  his  vestibular  sense  organs  but  not  his  efficiency. 
Recovery  after  the  flight  was  rapid. 
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Parker,  C.  G.  1957  AUTOMATIC  SEAT  STYLE  PARACHUTE  PART  NO.  50C7025  15, 
TEST  OF.  (Wright  Air  Development  Ctr.,  Wright -Patterson  APB,  Ohio) 

WADC  TN  56*“5C7,  Aug.  1957 

ABSTRACT:  The  automatic  seat  style  parachute,  developed  for  use  in  high 
altitude  aircraft  where  seating  space  is  extremely  limited  and  provisions  for 
back  style  parachutes  have  not  been  made,  was  evaluated.  Function  tests 
included  aerial  drop,  bench  tests,  live  Jumps,  and  cold  chamber  tests. 
Recomnendations  are  included. 
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Parker,  P.L.  1962  DROP  TESTS  OF  C-9  PARACHUTE  CANOPIES  FABRICATED  WITH  HIGH 
TENACITY  YARNS  AND  LUBRICATED  SUSPENSION  LINES  (Air  Force  Flight  Test  Center 
Edwards  AFB,  California,  Air  Force  Systems  Conasnd,  U.S ,A .F,)Technical 
.Document  Report  No  FTC-TDR.62-6,  12  March  1962,  ASTU  AD-272976 


ABSTRACT:  Tests  were  conducted  with  C-9  parachute  canopies  fabricated  of  cloth 
woven  from  type  300  nylon  yam  and  having  lubricated  suspension  lines  to;  (1) 
determine  the  effectiveness  of  the  lubricated  suspension  lines  in  reducing  fric^ 
damage,  and  (2)  evaluate  the  suitability  of  the  test  canopies  for  live  jumps. 

Twisted  line,  rate  of  descent,  ultimate  strength  and  reliability  tests  were  conoue*fa> 
in  accordance  with  USAF  Specification  Bulletin  505.  The  tests  did  not  reveal 
any  discernible  difference  in  performance  bb, tween  the  test  canopies  and  standarcj 
C-9  canopies.  Cloth  woven  from  type  300  and  type  330  nylon  yarn  is  suitable  for 
parachute  canopies  when  used  under  the  conditions  tested. 
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Parkin,  G.B.  1945  BLOWER  TUNNEL  TESTS  ON  THE  FLIGHT  PATH  OF  A  WAN  EJECTED 
NORMALLY  FROM  AN  AEROPLANE  MOVING  AT  HIGH  SPEED.  (Royal  Aircraft 
Establishment,  Famborough)  Technical- Note  No.  Aero.  1618,  March  1945. 
Appendix  4  to  Lovelace,  W.R.,  E.J.  Baldes,  &  V.J.  Wulff,  The  Election  Seat 
for  Emergency  Escape  from  High  Speed  Aircraft .  ASTIA  ATI  7245 


SUMMARY:  Blower  tunnel  testa  have  been  made  to  determine  the  flight  path  of 
a  man  when  ejected  with  the  seat  from  an  aircraft.  It  has  been  found  that  for 
the  pilot  to  clear  safely  the  tall  unit  of  a  Meteor  travelling  at  750  F.P.S. 
his  ejection  velocity  should  not  be  less  than  50  F.P.S.  if  he  and  the  seat  are 
free  to  part  or  40  F.P.S.  if  he  is  attached  to  the  ceat.  He  is  liable  to  be 
rotated  in  any  direction  at  a  rate  up  to  1  1/2  revs. /sec.  while  travelling, 
from  cockpit  to  tall,  when  ejected  from  the  aircraft  at  this  air  speed.  (Author) 
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Paton,  C.R.,  E.C.  Pickard  &  V.H.  Hoehn  1940  SEAT  CUSHIONS  AND  THE  RIDE  PROBLEM 
S.A.E.  Journal  47:  273-283,  July  1940 
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Pa  ttr,-  Dt“Ii - 1945 - COKPORr'EVALD'ATIOK  OF  THE  HAMMOCK-TYPE  FIGHTER  SEAT. 

(Vright-Patterson  AFB,  Ohio)  UADC  TR  No.  TSEAL  3-65-32EEE. 
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Pate,  D.  I.  &  F.  E.  Randall  194S 
AIRCRAFT. 

(Vrlghc-Pacterson  AFB,  Ohio) 


PRINCIPLES  OF  SEATING  IN  FIGHISR-TYPE 
WADC  TR  No.  TSEAL  3-695-58,  Sept.  1945. 
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Patt,  D»  I.  1946  PRINCIPLES  OF  COCKPIT  SEATING, 

(ATSC,  Wright-Patterson  AFB,  Ohio)  TR  Rept.  No.  TSEAL  3-695-58C,  Feb. 
1946.  ASTIA  AD  50  569. 
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Patterson,  J.  L.,  Jr.,  A.  S.  Burt  &  M.  J.  Jones  1946  THE  EFFECT  UPON  SCOTOPIC 
VISION  OF  CIRCULATORY  CHANGES  INDUCED  BY  NITROGLYCERINE  AND  CHANGE  IN 
BODY  POSITION, 

(U.S,  Nav.  Sch.  Aviation  Med.,  Naval  Air  Trng.  Base,  Pensacola,  Fla.) 
Research  Rept.  X-541.1 


J,072 


Paullin,  R.L.  and  E.B.  Heyl  1962  A  REVIEW  OF  CIVIL  TRANSPORT 

AIRCRAFT  SAFETY  BELT  EXPERIENCE.  (Paper,  SAE  S-9  Comittee  Meeting 
Olympia  Hotel,  Seattle,.  Washington,  August  6,  1962) 
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Payne,  C.  F.,  Jr.,  &  R.  A.  Dosee  1962  THE  MECHANISM  AND  CAUSE  OF  VERTEBRAL 
INJURIES  SUSTAINED  ON  EJECTION  FROM  U.  S.  NAVAL  AIRCRAFT.  (Paper,  33rd 
Annual  Meeting  of  the  Aerospace  Medical  Assoc.,  9-12  April  1962,  Atlantic 
City,  N.  J.) 


ABSTRACT:  Considering  the  available  evidence,  the  basic  mechanism  responsible 
for  the  high  incidence  of  vertebral  injury  on  ejection  from  U.  S.  Naval  aircraft 
is  the  concentration  of  inertial  and  restraint  force  components  on  the  front  of 
the  vertebrae  by  spinal  flexion.  Flexion  occurs  because  of  poor  positioning, 
lack  of  support,  and  Inadequate  restraint  of  the  oody .  Until  further  Improvements 
are  made  in  these  areas  and  spinal  flexion  kept  to  a  minimum,  it  will  not  be 
possible  to  subject  the  body  to  its  potentially  tolerable  limit  of  ejection 
acceleration  without  perpetuating  the  high  incidence  of  vertebral  injury. 

Aerospace  Medicine  33(3): 348,  Mar.  1962) 
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Payne.  C.F.,  Jr.  1963  STUDY  OP  PHYSIOLOGICAL  STRESSES  WHH  EJECTION 
LOADS.  (Paper,  Thirty-Third  Annual  Meeting  of  the  Aerospace  Medical 
Association,  April  1962,  Atlantic  City.) 
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Paj-ne,  C.F.  1963  STUDY  OF  PHYSIOLOGICAL  STRESSES  WITH  EJECTION 

LOADS.  (Air  Crew  Equipment  Lab.,  Naval  Air  Material  Center, 
Philadelphia., Pa.)  NAEC  ACEL  467,  8  July  1963.  ASTLA  AD  409  465L 
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Payne,  F.A.  1960  WORK  AND  LIVING  SPACE  REQUIREMENTS  FOR  MANNED  SPACE  STATIONS 
Proceedings  of  the  Manned  Space  Stations  Symposium.  Institute  Aeronautical 
Sciences,  New  York,  New  York)  pp.  100-104 

ABSTRACT:  The  basic  knowledge  required  to  design  the  working  and  living 
accommodations  for  space  stations  is  currently  available.  If  the  principles 
of  architecture  and  engineering  are  applied  to  this  knowledge,  there  is  a  good 
chance  of  producing  operationally  satisfactory  manned  space  stations. 
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Payne,  P.R.  1960  ANALYSIS  0?  B-58  CAPSULE  LANDING  IMPACT  TRANSVERS? 
ACCELERATION  DATA  WITH  HUMAN  AND  DUMMY  OCCUPANTS.  (Stanley  Aviation 
Corporation,  Denver,  Colorado)  Stanley  Aviation  Report  No.  742 
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Payne,  P.R.  1960  PRELIMINARY  INVESTIGATION  OF  THE  DYNAMICS  OF  A  MAN¬ 
CARRYING  CAPSULE  SUBJECTED  TO  EXTERNAL  FORCES.  (Stanley  Aviation  Corp.) 
Rept.  No,  1189,  8  June  1960. 
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Payne,  P.R.  1961  INVESTIGATIONS  OF  CREW  ESCAPE  SYSTEM  SURFACE  IMPACT 

TECHNIQUES  FOR  ADVANCED  AEROSPACE  VEHICLES.  (Frost  Engineering  Corp., 
Denver,  Colo.)  Rept.  No.  74-1,  July  1961. 
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Payne,  Peter  1961  QUARTERLY  STATUS  REPT.  #1  ON  HUMAN  BODY  DYNAMIC  STUDY. 
(Stanley  Aviation  Corp. ,  Denver,  Colo.)  Rept.  776. 
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Payne,  ?.  R.  1962  AN  ANALOG  COMPUTER  WHICH  DETERMINES  IRJMAN  TOLERANCE  TO 
ACCELERATION 

(In;  Impact  Acceleration  Stress;  Proceedings  of  a  Symposium  With  a  Comprehens ivf 
Chronological  Dibl ioRraphy .  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  271-300) 

ABSTRACT:  The  purpose  jf  this  paper  is  to  describe  and  demonstrate  a  small 
analog  computer  which  is  designed  to  shot*  the  physiological  effect  of  short  period 
acceleration  on  man.  An  arbitrary  accclei._tion-time  history  can  be  set  up  on  the 
front  of  the  computer  by  "plotting"  a  graph  with  sliding  beads.  Calibrated 
dials  enable  the  dynamic  characteristics  of  the  restraint  system  to  be  specified 
(such  as  cushion  thickness,  stiffness  and  damping,  for  example),  and  the  computer 
can  then  be  started.  A  meter  reads  out  the  peak  value  of  the  "Physiological 
Index",  which  is  an  arbitrary  numerical  scale. 

An  analog  of  this  type  is  only  as  good  as  the  experimental  data  upon  which 
its  analogy  is  based.  But  within  this  limitation  it  can  be  used  for  five  functions 
The  paper  concludes  with  a  description  of  possible  future  developments,  and 
particularly  the  inclusion  of  non-linear  terms  and  the  long  period  acceleration 
tolerance  limits  established  in  centrifuge  testing. 
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Payne,  Peter  R.  1962  THE  DYNAMICS  OF  HUMAN  RESTRAINT  SYSTEMS 

(In;  Impact  Acceleration  Stress;  Proceedings  of  a  Symposium  With  a  Comprehensive 
Chronological  Bibliography.  National  Academy  of  Sciences,  National  Research 
Council,  Publication  No.  977,  pp.  195-257) 

ABSTRACT;  Human  dynamics  is  in  its  infancy,  and  like  all  young  sciences,  must 
proceed  in  a  series  of  steps  w”ich  alternate  between  theoretical  and  experimental 
investigations. 

In  the  sub-division  of  body-re.- tra int  dynamics  a  great  deal  of  experimental 
data  has  now  been  amassed,  and  further  progres  seems  to  depend  upon  a  thorough 
investigation  of  the  basic  principles  of  restraint,  and  the  use  of  dyanmic  theory 
to  correlate  the  existing  experimental  information.  This  report  is  primarily 
concerned  with  proposing  such  a  progr..  and  with  discussing  in  depth  the  approa¬ 
ches  that  should  be  used. 

Since  a  satisfactory  dynamic  model  of  the  human  body  is  an  essential 
prerequisite  to  a  meaningful  analysis  of  restraint  dynamics,  however,  a  fairly 
detailed  description  of  our  latest  "human  models"  is  also  included. 


Payne,  P.R.  1962  INVESTIGATION  OF  THE  DYNAMICS  OF  HUMAN  RESTRAINT  AND 

SUPPORT  SYSTEMS 

(Frost  Engineering  Development  Corporation,  830  South  Lipan  Street,  Denver 

23,  Colo.)  R.F.P.  No.  33(657) -62-5709-Q  P.R.  No.  140970  MRV 

Proposal  No.  122-1  Aeronautical  Systems  Division,  AFSC  March  31,  1962 

ABSTRACT:  This  document  deah't  with  a  proposed  research  program  concerned  with 
t!^e  dynamics  of  human  restraint  and  support  in  vehicles.  A  detailed  breakdown 
of  the  program  is  given  in  Section  9.0  of  this  report. 

The  main  body  of  th'. s  proposal  reviews  the  history  of  the  subject  of 
"body  dynamics"  and  then  covers  specific  areas  of  theoretical  research  which 
have  been  carried  out  at  Frost  Engineering,  these  being: 

Linear  dynamic  models  of  the  human  body. 

Non-linear  dyanmic  models  of  the  human  body. 

Dyanmic  models  of  the  head. 

Fundamentals  of  restraint  system  dynamics. 

Appendices  deal  with  general  non-linear  theory,  the  use  and  significance 
of  mechanical  itripedance  measurements,  and  an  important  limit  case  in  restraint 
theory. 

Frost's  research  rpograms  for  the  U.S.  Navy  and  private  corporations  are 
also  reviewed  briefly,  with  respect  principally  to  the  benefits  that  the  proposed 
program  will  derive  from  them. 

The  only  deviation  from  the  work  statement  of  the  request  for  propbsal  is 
a  suggestion  for  development  of  a  simple  methodology  for  restraint  system 
optimization,  to  embody  the  results  of  the  proposed  program,  and  to  be  in  a 
fore  suitable  for  use  by  engineers  concerned  with  the  problems. 


Ij08^ 

Pearson,  H.  J.  1952  EJECTION-SEAT  1- -DEVELOPMENT  AND  CONSTRUCTION  CF 
THE  MARTIN-BAKER  ESCAPE  UNIT. 

Aircraft  Production  14:154-161,  May  1952 
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Pearson,  R.G  1961  INJURY  SfeVERITY  AS  RELATED  TO  SEA.T  TIE-DOWN  AND  BELT 
FAILURE  IN  LIGHTPLANE  ACCIDENTS.  (Aviation  Crash  Injury  Research, 
Phoenix,  Arizona)  AvCIR  61-4,  TREC  Tech.  Kept.  61-96,  Aug.  1961. 

ASTIA  AD  265  092L 


SUMMARY:  The  purpose  of  this  study  was  to  evaluate  the  relationship  between 
tie-down  effectiveness  and  Injuries  sustained  by  1,025  occupants  of  lightplanes 
involved  in  ground-object  collisions,  or  in  spin-stall  crashes.  Critical 


injuries  to  the  head  and  upper  torso  were  found  to  occur  even  though  there 
was  adequate  seat  belt  restraint.  In  approximately  one-third  of  the  1,025 
cases  either  seat  failure  or  belt  failure,  or  both,  occurred.  Balt  failure 
occurred  more  frequently  then  seat  failure,  yet  injury  severity  was  greater 
when  seats  failed  than  when  belts  failed.  The  need  for  additional  safety 
measures  is  emphasized  by  the  findings.  (Author) 
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Peck,  F.J.  1951  STRUCTURAL  TESTS-SEATS  BUNKS  AND  LITTER  INSTALLATIONS 
DOUGLAS  C-124A  AIRPLANE.  (ANC,  Wright -Patterson  AFB,  Dayton,  Ohio) 

ASTIA  ATI  93  534,  8  February  1951 


ABSTRACT:  The  seats,  bunks,  litter  installations  and  support  structure 
mentioned  in  this  report  are  structurally  satisfactory  for  all  required 
conditions  provided  that  the  reinforcement  mentioned  In  B-11  is  Incorporated 
in  the  structure. 

The  litter  support  structure,  with  the  exception  of  Part  No.  43B2330,  is 
satisfactory  for  125  percent  of  the  required  ultimate  down  load,  the  four 
man  troop  seats  and  support  structure  for  115  percent  ultimate  load,  and  the 
one  man  troop  seat  and  support  structure  for  120  percent  ultimate  load  I 
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Pecoraro,  J.N.  A  CONTROLLABLE  SUPINE  SEAT  FOR  THE  PENSACOLA  CEWTRIFUGB 

{epec.  Dev.  Center,  O.N.R. ,  Pensacola,  Fla.)  Report  SDC  9U37a-l. 
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Pedersen,  Paul  E.  1961  STUDY  OF  PARACHUTE  PERFORMANCE  AT  LOW  SUPERSONIC 
DEPLOMENT  SPEEDS;  EFFECTS  OF  CHANGING  SCALE  AND  CLUSTERING 
(Cook  Electric  Company,  Chicago,  Illinois)  Aeronautical  Systems  rivislon 
Technical  Report  61-186  July  1961  ASTIA  AD  267  502 

ABSTRACT:  Parachute  design  and  operational  data  were  collected  on  a  series  of 

rocket  powered  sled  tests  conducted  on  the  Air  Force  Flight  Test  Center  Track 
at  Edwards  Air  Force  Base,  California.  Parachute  deployment  velocities  ranged 
between  Mach  0,76  and  1.57.  Parachute  types  that  were  investigated  included 
Guide  Surface  Ribless,  FIST  Ribbon,  Conical  Ribbon,  Equiflo  and  Hemisflo 


- 


designs.  The  majoriry  of  Ih.;  test  parachutes  were  dislgncd  to  have  a  drag 
area  of  aoproximately  15  squcire  feet.  Limited  testing  was  accomplished  with 
BOM  configurations  of  reduced  drag  area  to  investigate  effects  of  changing 
•cale.  Results  of  this  were  not  conclusive  Clustering  of  parachutes  was 
also  investigated  with  triple  clusters  of  FIST  Ribbon  parachutes. 

The  data  obtained  during  the  program  Included  inflation  characteristics, 
opening  shock  factors,  drag  forces,  inflated  area-relationships,  and  stability  ' 
of  the  parachutes  through  the  velocity  ranges  investigated. 

Associated  systems,  such  as  the  deployment  and  release  system,  test  vehicles 
and  instrumentation  system  are  also  discussed. 
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Pcngelley,  C.  D,  1952  MODEL  TESTING  TECHNIQUES  FOR  INVESTIGATING 
JETTISONING  OF  EVACUATION  CAPSULES  FROM  SUPERSONIC  AIRCR,At'T. 

(Paper,  Symposium  on  the  Problems  of  Emergency  Escape  in  High  Speed 
Flight,  Wright  Field,  Ohio,  29-30  September  1952.) 

ABSTRACT:  A  study  has  been  made  of  model  testing  techniques  that  may  be  used  to 
investigate  the  characteristics  of  Jettisonable  capsules  for  evacuation  from  high 
speed  aircraft  up  to  speeds  of  Mach  3.5.  -  Dimensional  theory  has  been  presented  an* 
unless  the  speed  of  sound  can  be  controlled,  complete  similarity  cannot  be  achievif“d 
between  model  and  full  scale.  Practical  working  compromises  have  been  presented, 

-  Captive  wind  tunnel  models,  and  also  free  flight  models  have  been  studies,  both 
ground- launched  from  a  track  and  air-launched  from  an  aircraft  at  high  altitude. 
(Author's  Summary) 
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Pennell,  M.L.  1950  PRELIMINARY  STUDY  OF  SIDE  BY  SIDE  PILOT  ARRANGEMENT  IN 
B-52  AIP.PLAflE 

joeing  Airplane  Co.,  Seattle  DiV.,  Wash.^  Document  No.  D-11185  Dec.  15  1950 

ASTIA  ATI  100  380  ’  ^ 


ABSTRACT:  In  response  to  inquiry  concerning  the  feasibility  of  side  by  side 
pilot  arrangement  for  the  B-52  airplane,  a  very  preliminary  study  of  one  possible 
arrangement  has  been  prepared.  The  arrangement  presented  represents  a  first 
approximation  of  a  configuration  embodying  the  most  desirable  features  of  side 
by  side  designs  develpped  in  previous  studies  outlined  in  Document  D-1 1174 
"History  of  the  Development  of  the  XB-52  Cockpit".  Quantitative  answers  concornine 
weight  and  performance  changes  and  definite  features  of  an  actual  proposed  config- 

great  deal  of  additional  study  .  The  conf  igiira  tion  " 

•J^*Lched  in  this  Document  must  therefore  be  considered  very  tentative,  but  the 
general  conclusions  concerning  the  effects  of  such  a  change  are  considered  to  be 
valid  since  they  are  representative  of  answers  which  were  arrived  at  in  previous 
studies  including  detail  layouts  and  complete  full  scale  mockups 
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^enny,  A.  R.  1956  JUMPERS  DOWN  AND  UP 

Med.  Technicians  Bull.  7(4): 139-141 ,  July-Aug.  1956 

ABSTRACT:  The  personnel  of  a  naval  parachute  unit  conduct  testa  la  connection 
vith  the  design,  use.  Improvement  and  adaptation  to  naval  aircraft  operations  of 
parachute  and  ejection  seat  systems;  pilot’s  personal  safety  equipment  and  flight 
gear;  and  aerial  delivery  of  supplies  and  cargo.  A  medical  corpsman  equipped  with 
medical  kit  is  in  attendance  during  all  Jumpr  to  treat  any  injuries  that  may  occur. 
Injuries  sustained  during  test  jumps  are  usually  minor,  consisting  of  bruises 
about  the  face  and  neck  sustained  from  parachute  lines  and  risers  and  due  to  open¬ 
ing  shock  forces.  More  serious  injuries  consist  of  leg  sprains  and  fractures 
usually  caused  by  ground  impact 
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Penrod,  K.  E.  1942  BAILING  OUT  ABOVE  30,000  FEET. 

(Wright  Air  Development  Cta.,  Wright-Patterson  AFB,  Ohio) 
Memo  Rept.  EXP-M-49-696-6A,  27  Nov,  1942. 
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Penrod,  K.  E.  1942  OXYGEN  REQUIREMENTS  IN  PARACHUTE  DESCENT  PROM  30,000  FEET 
(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  Memo  Rept. 
EXP-M-49-696-6;  24  July  1942 
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Penrod,  K.  E.  1944  OXYGEN  FLOW  REQUIREMENTS  FOR  BAILING  OUT  AT  42,000  FEET 
(Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  Menu  Rept. 
ENG-49-696-7J;  24  March  1944 
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Penrod,  P.  R.  1958  RELIABILITY  ANALYSIS  OF  ESCAPE  SYSTEM  COMPONENTS 
P^SENT  AND  FUTURE 

(Nortn  Aincrican  Aviation,  Inc.,  Lot  Angelea,  Calif.) 

Rept.  no.  NA  58-1496  26  Nov.  1958  ASTU  AD  256  385 


CONTENTS : 

Definition  of  escape  reliability 
Determination  of  requirements 
Reliability  design  goal 
Mechanism  complexity 
Functional  organisation 
Equipment  redundancy 
Alternate  modes 
Component  reliabilities 
Automation 

Human  link  and  controls 
Manufacturing  and  maintenance 
Pjje-operatlonal  evaluation 
Reliability  improvement 
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Pernini.H.  M.  1958  SURVEY  AND  COMPILATION  OF  CAPSULE  SYSTEMS  DATA,  VOLUME  I 
(Armour  Research  Foundation,  Chicago,  Ill.)  VADC  Tech.  rept'.  57-661, vul  1 

Summary:  This  report  summarizes  the  results  of  design  and  development  activi¬ 
ties  which  have  been  conducted  to  early  1958,  In  the  field  of  emergency  escape 
capsule  systems  for  high-performance  aircraft.  Decriptions  of  30  escape  capsule 
systems  are  presented.  Summaries  are  also  given  of  the  investigations  of  jett- 
isonable  nose  sections  conducted  by  NACA  and  of  pertinent  portions  of  the  Mann 
ed  Supersonic  Flight  Manual,.  (Author) 
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Pemini,  H.  M. 


1958  SURVEY  AND  COMPILATION  OF  CAPSULE  ESCAPE  SYSTEMS  DATA. 


VOLUME  II. 

(Armour  Research  Foundation,  Chicago,  Ill.) 


WADC  Tech.  Rept.  No.  57-661, 


I 
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Pcrnlni,  H,  M.  J958  SimVEY  ANT)  COMPILATION  OF  CAPSULE  ESCAPE  SYSTEMS  DATA 
VOLUME  in. 

(Armour  Research  Foundation,  Chicago,  III.)  UADC  Tech.  R.«pt.  No.  57-661  . 

ABSTRACT:  K  comprehensive  annotated  bibliography  o£  all  the  references  contained 
in  the  survc'  in  addition  to  other  pertinent  escape  capsule  literature  is 
presented,  (unclassified  abstract) 
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Perreault,  W.  D.  1951  IMPROVED  AIR  SAFETY  GETS  TOP  PRIORITY 

American  Aviation  15(24); i3-14,  Nov.  1951 

ABSTRACT:  Recent  discussions  bn  saf^y  have  been  held  among  presidents  of  all 
scheduled  airlines,  the  CAB  chairman  aivi^the  CAA  administrator.  From  these 
prelinirary  meetings  have  come  several  tentative  proposals  for  improved  operation^ 
These  trends  are  evident:  (1)  A  top  level  committee  of  airline,  CAA,  CAB,  Air 
Transport  Association,  Air  Line  Pilots  Association  and  Aircraft  Industries 
Association  represent  stives  will  be  formed  to  monitor  safety  of  airline  operation^ 
on  a  regularly  scheduled  basis.  (2)  Development  of  a  reliable  flight  recorder 
will  be  high  on  the  list  of  equipment  activit les . O)  An  attempt  will  be  made  to 
oatablish  an  equitable  method  of  handling  crew  members  whose  obvious  shortcomings 
i.iight  endanger  flight  operations.  (4)  CAA  will  be  urged  to  require  all  aircraft 
operating  In  the  vlcnity  of  hlgh-denslty  traffic  to  be  equipped  with  certain 
minimum  communications  equipment.  (5)  Airlines  will  be  required  to  revamp 
cockpit  procedures,  simplify  them  where  possible,  and  step  up  refresher  courses 
for  all  pilots.  Flight  deck  discipline  will  get  particular  emphasis.  (6) 
Installation  of  high- Intensity  approach  and  runway  lights  and  use  of  voice-type 
markers  in  place' of  present  coded  marker  Identifiers  will  be  accelerated. 

(7)  Maintenance  and  overhaul  procedures  will  be  examined  to  see  if  the  ever- 
lengthening  overhaul  and  inspection  periods  are  a  contributing  factor  in  known 
shortcomings.  (8)  Airborne  radar  will  be  given  renewed  attention.  Or  the  whole 
induatty  io  cool  to  prese.itly  availabl*,  radar. 
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Perry,  David  R.  and  Lidie  C.  Dyer  1956 

INCIDENCE,  NATURE,  AND  EXTENT  OF  INJURY  IN  CRASH  LANDINGS  AND  BAILOUTS 
(Artie  Aeromedlcal  Lab.,  Ladd  Air  Force  Baae,  Alaska)  , 

November  ASTIA  AD  116  239 


ABSTRACT:  Data  were  analyzed  to  establish  the  effects  of  terrain,  treather, 
and  type  of  aircraft  upon  the  number  and  extent  of  in jui les  in  crash  landings 


on  obtained  from  a  in>rldwide  Burvry  of  major 

•  U'plaae  accldenta,  tV.a  rate  of  fatal  or  major  Injury  In  ewanpy  terrain  1;. 

3.4»X  for  a  bailout  an  1  ai.ro  for  a  crash  landing.  For  flat  farmland,  thk 
probability  of  a  fatal  yr  major  Injury  for  either  a  bailout  or  a  ira»h 
landing  ia  about  2  out  of  10  persona.  For  desert  terrain  the  probability 
cf  fatal  or  major  injuries  in  a  bailout  is  2  out  of  10  as  comoared  to  1  out 
of  10  in  a  crash  landing.  For  terrain  consisting  of  small  hills,  the 
probability  of  a  fatal  or  major  injury  is  I  in  10  for  bailouts  and  3  in  10 
for  a  crash  landing.  For  a  crash  landing  in  wooded  areas,  the  probability  of 
fatal  or  major  injury  is  9  out  of  10.  In  mountainous  terrain,  the  indicated 
probability  of  fatal  or  major  injuries  is  2  out  of  10  for  a  bailout  and  6 
out  of  10  for  a  crash  landing.  The  probability  of  fatal  or  major  Injury  when 
crash  landing  in  open  water  is  6  out  of  10  as  compared  to  3  out  of  10  for  a 
bailout.  Major  accid'^nts  occurring  in  Arctic  regions  are  studied  with 
reference  to  bomber-and  jet-type  aircraft,  jet  fighters,  trainer  aircraft, 
and  all  other  aircraft.  A  total  of  3i  persons  were  involved  in  bomber  crash 
landings,  of  which  6. IX  were  fatalities.  For  cargo  aircraft,  21. 7X  of  bailouts 
were  fatal,  and  17.4X  of  the  crash  landings  were  fatal.  Bailouts  from  Jets 
resulted  in  23. IX  fatalities.  Crash  landings  involved  28. bX  fatalities. 
BoafatAiAeiagswere  reported  from  trainer  aircraft.  All  other  types  of  aircraft 
Involved  4  fatal  injuriea.  (ASTIA) 


1,101 


Peachel,  F.K.  1946  SEAT  ASSEMBLY  -  PILOT’S  JETTISONABLE  XP-84  STATIC 

TEST.  (Republic  Aviation  Corp.,  Engineering  Research  Div.,  Farmlngdale, 
New  York)  ASTIA  49496,  February  1946 


ABSTRACT:  Proof  load  tests  were  made  on  the  pilot's  jettlsonable  seat 
assembly  of  the  XF-84  jet  fighter.  The  test  specimen  was  mounted  on  an 
actual  set  of  guide  rails  in  an  attitude  duplicating  gun  having  the  same 
working  dimensions  as  the  actual  ejection  device.  The  guide  rails  and  dummy 
gun  were  attached  to  a  rigid  jig  which  could  be  mounted  in  various  positions 
to  allow  convenient  application  of  the  test  load.  Tests  included  a  seat 
bottom  down  load  test,  a  seat  back  load  test,  a  simultaneous  safety  belt  and 
lap  belt  load  test,  and  a  lap  belt  muuiiL  up  load  test.  All  tests  were 
successfully  completed  to  SOX  of  the  ultimate  load.  No  appreciable  permanent 
•et  or  excessive  deflection  was  noted  after  approaching  limit  load. in  any  of 
the  test  conditions,  with  the  exception  of  a  failure  of  the  shoulder  strap 
support  member.  It  was  concluded  that  the  pilot's  jettlsonable  seat  assembly 
is  satisfactory  for  use  in  the  rP-84  fighter. 


Pesman,  Gerard  J.  n*)n  ANAM-^IS  OF  W1  TIFN«,;iht,  IhaNSFORT  AIRPLANE 
FT  PI 

,t  ,t  i  ,,.  jt  (..  *>  .  .:ri  lur  Aeronautics  Washington)  NACA  RM  E9J19 

(  \  *  MO, 

AilSXRACT:  An  analysis  has  been  made  of  Civil  Aeronautics  Administration, 

and  Civil  Aeronautics  Board  commercial  airplane  fire  records  collected 
during  the  10-year  period  ending  July  1,  1948.  The  results  of  the  analysis 
show  that: 

1.  Gasoline  was  most  frequently  the  initial  combustible  ignited  in  flight 

and  ground  fires  and  is  considered  to  be  the  most  hazardous  of  the  combustibles 
carried. 

2.  Although  electrical-ignition  sources  are  the  most  frequent  flight-fire 
ignition  source  by  a  small  margin,  the  exhaust  system  is  concluded  to  be 
the  most  hazardous  ignition  source. 

3.  Engine  failures  were  the  most  freq  ent  cause  of  the  union  of  combustible 
and  ignition  source  that  resulted  in  flight  fires. 

4.  Fuel-plumbing-system  failure::  were  the  most  frequent  cause  of  fires 
occurring  during  ground  operation. 

5.  The  evidence  concerning  crash  fires  was  not  sufficiently  extensive  to 
provide  information  concerning  the  factors  that  affect  the  start 

and  the  spread' of  tire. 

In  order  that  future  records  may  be  more  upeful,  all  crash  accidents 
should  be  studied  to  determine  why  fire  does  or  does  not  occur  and  to 
establish  data  that  relate  the  occurrence  and  the  spread  of  fire  to  airplane 
design  and  operation. 
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Peters,  G.A.,  C.A,  Mitchell,  &  Frank  H.  Smith  1962  J-2  SPACE  MAINTENANCE:  , 

PRELIMINARY  STirDY 

(North  American  Aviation,  Inc.  Rocketdyne,  Canoga  Park,  Calif.)  Report  no. 

ROM  2181-1004,  July  16,  1962 

ABSTRACT:  Two  subj(!cts  wearing  pressurized  space  suits  performed  two  selected 
work  tasks  (removinjj  and  replacing  oxidizer  bypass  ducts  and  gas  generator  spark 
plug  assembly)  on  a  J-2  engine  during  a  preliminary  investigation  of  space 
maintenance  conducted  at  Rocketdyne  June  18-22,  1962.  The  pressure  suits  were 
found  to  be  uncomfortable  and  tiring  after  a  work  p*?rlod  of  about  an  hour,  and 
they  greatly  i.icreajed  the  complexity  of,  and  time  expended  on,  comparatively 
simple  tasks.  The  results  contain  discussions  on  the  design  of  space  tools, 
pressure  suit  and  glove  limitations,  component  removal  and  rcplaccp^nt  task 
difficulties,  and  sipplemental  environmental  factors  affecting  Job  performance, 
mupt icatlons  for  further  research  are  made  in  regard  to  problem  areas  which 
could  be  involved  in  the  performance  of  space  maintenance  tasks,  on  propulsion 
system  equipment. 


Peters,  W.H.  &  R.W.  Kluge  1948  PROGRESS  REPORT  FOR  JANUARY,  1948  ON  THE 
SUPERSONIC  COCKPIT 

Cornell  Aeronautical  Laboratory  of  Cornell  Research  Foundation,  Inc,  Buffalo,  N 
Report  BC-531-S-1  ASTIA  ATI  66  853 

ABSTRACT:  This  progress  report  is  the  first  to  present  specific  progress  made 
since  inception  of  the  program.  To  determine  the  present  status  of  each  of  the 
many  subjects  involved,  bibliographies  have  been  compiled  and  sifting  of  this 
material  is  In  progress;  personal  contact  has  been  made  with  manufacturers  of 
aircraft  which  will  operate  or, already  have  operated  near  to  the  sonic  velocity. 
Methods  of  approaching  some  of  the, various  problems  have  been  devised  and  are 
presented i  These  will  permit  the  future'  work  to  be  conducted  most  efficiently. 
Tentative  physiological  limitations  have  been  selected,  many  from  German  reports 
to  permit  survey  of  flight  phenomena  within  a  reasonable  range.  Results  of  a 
few  cursory  investigations,  such  as  the  displacement  of  an  optical  image  through 
a  shock  wave  and  the  realm  of  fluid'  mechanics  in  which  flight  will  exist,  are 
presented.  Part  I  of  this  report  covers  the  library  research  and  Part  II.. 
presents  a  summary  of  the  conferences  with  aircraft  manufacturers. 
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Peterson,  H.  L.  1961  CABLE  AND  PISTON  DRAG  PARAMETER  INVESTIGATION 
FOR  HYDRAULIC  AIRCRAFT- -ARRESTING  ENERGY  ABSORBERS.  (Research,  Inc., 
MinDespolis,  M1«n,)  ASD  TN  61-65,  June  1961.  ASTIA  Doc.  No.  .\D  268  173. 

ABSTRACT:  An  Investigation  was  conducted  to  obtain  information  on  the  para¬ 
meters  affecting  operation  or  control  of  hydraulic  energy  absorbers  used  in 
barrier  systems.  The  Influence  cf  independent  variables  on  cable  drag  was 
investigated  by  pulling  a  test  cable  (wire  rope)  through  a  water  filled 
tube  at  velocities  up  to  200  feet  per  second.  Drag  forces  and  tube  water 
pressures  were  recorded  for  various  test  configurations.  The  variables 
included  water  tube  length  and  diameter,  sntooth  and  rough  test  cable  and 
varying  amounts  of  water  bleed.  Results  were  analyzed  and  compared  with 
full  scale  barriei  tests.  The  variation  of  pisl^.i  drag  with  tube  diameter 
was  also  investigated.  Results,  using  both  single  and  double  piston  arrange¬ 
ments  were  compared  to  the  full  scale  barrier  tests.  (Author) 
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Peterson,  R.L.  1962  AN  INVESTIGATION  OF  THE  COMFORT  PROPERTIES  OF  THE  NET 
SEAT  CONCEPT  (Technical  Memorandum  1958-1959)  (Flight  Dynamics  Lab., 
Aeronautical  Systems  Div.,  Wright-Patterson  AFB,  Ohio)  ASRMDD-TM-62-50 

ABSTRACT:  Results  are  presented  on  the  evaluation  of  the  comfort  properties 
of  the  net  concept  for  possible  integration  in  future  aerospace  vehicles.  A 
description  of  the  experimental  net  seat  delineator,  with  illustrations,  is 
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included.  The  three  angular  positions  of  special  interest  in  vertically 
launched  long  duration  space  missions  are  defined.  The  results  indicate  that 
thia  seating  concept  provides  a  high  degree  of  comfort  for  both  short  and  long 
duration  (up  to  36  continuous  hours)  occupancy  and  that  further  evaluation  of  fchia 
concept's  capability  during  periods  of  relatively  high  sustained  accelerations 
and  low  frequency  vibrations  should  be  investigated.  (AOTHOR) 
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Peterson,  R.L.  1962  AN  INVESTIGATION  OF  THE  SUSTAINED  ACCELERATION 

PROPERTIES  OF  THE  NET  SEAT  (Flight  Dynamics  Ub.,  Aeronautical  Systems 
Div.,  Wright-Patterson  AFB,  Ohio)  ASRMDD-TM-62-58,  Aug.  1962 
NASA  N  62-17259 


ABSTRACT:  This  report  presents  the  results  of  an  in-house  net  seat  sustained 
acceleration  text  program  to  evaluate  the  acceleration  capability  of  the  net 
seat  concept  during  simulated  launch  and  reentry  profiles.  Results  of  these 
human  centrifuge  experiments  indicate  that  the  prototype  net  seat  provides 
the  space  crew  member  with  an  exc'  llent  support -restraint  system  with  which 
to  withstand  application  of  transverse  (chest  to  back)  accelerations  up  to 
16.5G's 
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Pfingstag,  C,  J.  1953  PILOT'S  ABILITY  TO  SIMULATE  AN  EMERGENCY  ESCAPE 
WITH  VARIOUS  TYPES  OF  EJECTION  SEATS  WHILE  SUBJECTED  TO  A  FLUCTUATING 
ACCELERATION 

(Aviation  Medical  Acceleration  Lab.,  Naval  Air  Development  Cen..‘*r, 
Johnaville,  Pa.) 

ProJ.  TED  no.  ADC  AE-63C3  3  Nov.  1953  ASHA  AD  5A  281 
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Phillips.  L.  1960  INTEGRATED  FLIGHT  CAPSULE  PILOT  RESTRAINT,  1  JUNE  1959  - 
1  MARCH  1960  (Vought  Aeronautics)  7  April  1960 


This  report  discuases  the  pilot  restraint  system  study  accomplished  during 
the  preliminary  design  of  the  Integrated  Flight  Capsule.  Present  day  pilot 
restraint  systems  were  evaluated,  and  methods  of  eliminating  their  major  deff* 
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clencle*  Investigated.  Howe'/er,  the  oajorlty  of  the  study  effort  was  directed 
twards  the  design  of  an  optlwum  pliot  restraint  system.  The  integration  of 
the  pilot  restraint  and  the  pilot's  flight  garment  was  developed  for  several 
of  the  more  premising  methods  of  restraint.  A  mock-up  of  these  methods  was 
fabricated  and  a  feasibility  evaluation  performed.  Several  of  the  restraint 
methods  used  In  the  mock-up  appear  to  be  feasible  methods  of  pilot  restraint 
when  used  In  conjunction  with  an  Integrated  flight  garment.  Several  of  the 
pilot  restraint  methods  considered  appear  to  warrant  further  development 
toward  providing  the  pilot  with  an  optimum  restraint  system.  This  study  was 
not  concerned  with  the  design  of  the  garment,  however,  it  was  considered 
duritTg  the  design  of  the  system.  Several  studies  In  the  area  of  head  restraint 
are  presented.  The  methods  suggested  will  support  the  head  in  the  event  high 
loads  are  experienced  by  the  pilot,  but  keep  at  a  mlnlnum  any  hinderance  or 
apy  restriction  of  head  movement  during  the  long  periods  when  head  restraint 
la  not  required 
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Phoebus,  C.  P.  1957  PROBLEMS  OP  ESCAPE  FROM  HIGH  PERFORMANCE  AIRCRAFT;  A 
SYMPOSIUM. 

J.  Aviation  Med.  28:57-100,  Feb.  1957. 

ABSTRACT:  A  series  of  papers  presented  at  a  symposium  on  escape  from  hxgh 
performance  aircraft  are  Included  In  this  article.  The  papers  arc  concerned 
with  history  of  the  escape  problem,  ejection  seat  escape,  engineering  problems, 
human  tolerance  to  escape,  accessory  equipment  and  testing  problems,  psychologic 
factors  in  escape,  and  predictions  for  the  future. 


l.,lll 

Plckert,  Gordon  D.  1945  ULTIMATE  LOAD  TESTS  OF  WMCA  NO.  224  RADIO  OPERATOR’S 
SEAT  -  MODEL  c-82 

Warren  McArthur  Corporation,  Bantam,  Conn.  (Fairchild  Engine  and  Airplane 

Corporation,  Aircraft  Dtv.,  Hagerstown,  Md.)  Jan.  2,  1945  ASTIA  ATI  110525 

ABSTRACT:  The  puroose  of  the  test  described  in  this  report  was  to  apply  static  ^ 
loads  simulating  acceleration  forces  on  the  Warren  Mc/>rthur  No.  224  Radio  Operator' 
Seat  to  determine  its  behavior  up  to  ultimate  design  loads.  In  all  tests,  the 
load  was  applied  directly  to  the  seat  unit  to  remove  the  slack  in  the  joints. 

Then  additional  increments  were  added  until  the  ultimate  load  was  reached.  After 
each  increment  was  added  the  load  was  reduced  to  the  original  increment.  In  this 
manner  set  was  noted.  During  the  seat  and  back  load  tests  increments  were  added 
by  means  of  weights  on  a  platform  suspended  from  a  shiffle  tree  or  equalizing 
platform.  The  load  was  applied  on  a  platform  over  the  Initial  shot  bag  load. 


'Two  pii'i.t'S  of  plv-w.'od  Wfre  i ,» i  d  .u  r  rio-  f  ■  t!.>-  1:  ,:id  in  thi- 

tcst.  Ttif  '■'«.*  1 1  load  "was  applt-'d  witli  »  v  j  ir -g*  ar  •  d  efi.i'n  h':u-i  tlin-oi;’'*  '■>  -oo' 1 - 
trcular  form  in' a  1 1  .  A  tract  i-i  r-.  t  or  twoon  the  and 

the  hoist  measured  tlu*  loads.  Mc.jsurer-'-nr  ■  were  ti  en  with  siicir’g  wooden  detle 
tion  gua^es  from  tl.e  unit  to  the  test  rig.  D-  f.ectlons  .and 'sets  wore  noted  and 
plotted  to  warn  off  i'nc  if)  it  nt  failurt's.  In  additiv'n  plu't  ig.'apt..s  wt-re  fa-'.en  .it 
the  initial  and  fin.il  lo.id'-  and  the  negatives  were  later  superlmpostd  t  give  a 

positive  print  wliich  shows  the  beiiavior  of  the  seat  under  load  Tlu-  results 
of  the  tests  showed  that  tiie  seat  unit  supported  tnc  ultin.aCe  loads  without  fail 
ure  or  appreciable  set.  Controls  operated  perfectly  after  all  tests.  From  tlu, 
results  of  the  tert-s  it  may  he  concludet*  that  the  seat  as  designed  is  sufficient 
ly  strong. 
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Plckert,  G.D.  194.')  UMIMATE  LOAD  TF-STf^  op  rrr.,\  ;,o.  294,  FLIGHT 

ENGINEERS  AND  RADIO  OPERATOR'S  SEAT  fModel  XI -12) 

(McArthur,  Warren  Corp .  ,  Bantan.,  Conn.)  ASTIA  ATI-46359,  April  1945 


ABSTRACT:  Static  loads  sirnulating  acceleration  forces  were  applied  on  the 

Warren  McArthur  No.  294  flight  engineer's  and  radio  operator's  seat  to 
determine  its  behavior  up  to  ultimate  design  loads  of  1700-lb  down  load  on 
seat  with  the  base  horizontal  and  1600- lb  he : f  u  .yo  to  the  seat  frame. 

The  seat  unit  supported  all  ultimate  deofwu  ,  -U  wn n-  fiilure  and  the 
proof  loads  without  permanen.  s.  i  |i  j,  v  l.uded  ih-ti  ihe  seat  as  designed 
is  sufficiently  strong. 
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Pigg,  Leroy  D.  1961  HUMAN  ENGlNT'i.'Vi  *'  IN(.lPLtS  OF  DESIGN  FOR  LN 
rPACE  MAINTEHANCB^  (Behavioral  s.ur'.,s  Lab.,  Wright-Patterson  AFB, 
Ohio)  ASD  TR  01-629,  ASTIA  AD-:'l  eVt,  November  1961 


Ai“/.T?>ACT;  Res'  I's  of  researc.i  on  problems  related  to  human  performance  of 
nw  interuince  acti’rjs  in  space  systems  are  reviewed.  The  Interactions  of 
sensory,  psychomotor ,  and  motor  functions  are  discussed,  along  with  problems 
of  remote-handling  applications  In  the  space  environment.  (Author) 
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Pine,  B.  W.  1956  MC-3,  MC-4,  ALTITUDE  SUIT  ASSEMBLIES,  DESCRIPTION, 

FITTING  AND  MAINTENANCE.  WADC  TR  56-654;  ASTIA  AD  110  668. 

ABSTRACT:  MA-2  helreti  This  is  a  K-1  frame,  face  ring,  and  shell,  which 
feature  a  long  neckpiece,  a  deep  neck  seal  bladder,  a  3-way-stretch  insert 
in  the  neckpiece,  snap  fasteners,  a  facepiece  with  a  new  24-v  hlgh-reslstance 
heating  circuit  and  an  in-fllght  feeding  pert,  3/8  In.  -Id  oxygen  hose,  and 
AlC-lO  microphone  and  earmotors.  MC-4  suit;  Zippers  are  located  at  the  wrist 
and  ankle.  A  shortened  front-fly  zipper  Is  featured,  and  the  Suit  torso  Is 
closed  by  a  chest  zipper  from  the  small  of  the  back  to  the  neck.  Chest  and 
back  closures  are  heavy  duty;  all  others  are  medium  weight.  A  full  torso 
bladder  extends  from  the  shoulders  to  mid-thigh,  completely  surrounding  ,the 
chest,  abdomen,  hips,  and  upper  thighs  and  passing  through  the  crotch.  The 
leads  to  the  torso  bladder  and  capstans  are  restrained  extensions  of  the 
bladder  systems  (14  In.  long)  and  are  equipped  with  positive  lock  connections. 
Lacing  extends  up  the  inner  thigh,  the  small  of  the  back,  and  dewn  the  chest. 
Adjustable  cords  are  at  the  waist  and  groin.  There  are  suit-to-suit  snaps 
and  suit-to-helmec  snaps  at  the  front  zipper  top;  suit-to-helmet  snaps  are 
at  top  back  of  the  collar.  The  MA-1  anti-G  suit  is  built  into  the  altitude 
suit  for  pressure  against  the  legs,  thighs,  and  lower  abdomen.  MC-3  suit; 
After  the  first  procurement  of  1073  garments,  this  suit  will  be  identical  to 
the  MC-4  suit,  but  will  lack  the  built-in  antl-G  suit.  Gloves;  These  are 
characterized  by  pressure  lead  on  top  at  the  thumb  side,  positive  lock  bayonet 
connections,  padded  palm  zipper,  and  elastic  wristband.  The  Berger  glove  is 
an  all-leather  construction.  The  Clark  glove  has  a  leather  palm  and  nylon 
back,  and  back  lacing  adjustment.  Seat  kit  regulator;  The  new,  automatic 
assembly  has  a  seat  pan  attached  to  the  airman  and  acts  as  a  cushion. 
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Pinkel,  levying  and  Edmund  G.  Rosenberg  1956  SEAT  DESIGN  FOR  CRASH  WORTHINESS 
(Paper,  National  Advisory  Committee  for  Aeronautics,  April  17,  1956,  Cleveland, 

Ohio) 

ABSTRACT:  From  a  study  of  many  crash  deceleration  records,  a  simplified  model 

of  a  crash  deceleration  pulse  is  suggested  which  incorporates  the  essential 
properties  of  the  pulse.  The  model  pulse  is  considered  to  be  made  up  of  a 
base  pulse  on  which  are  superimposed  one  or  more  secondary  pulses  of  shorter 
duration.  The  results  of  a  mathematical  analysis  of  the  seat-passenger  deceler¬ 
ation  in  response  to  the  airplane  deceleration  pulse  is  provided.  On  the  basis 
of  this  information,  presented  as  working  charts,  the  ma-:imum  deceleration 
loads  experienced  by  the  seat  and  passenger  in  respc.nse  to  the  airplane  decelera¬ 
tion  pulse  can  be  computed.  This  maximum  seat-passenger  deceleration  is  found  . . 

to  depend  on  the  natural  frequency  of  the  seat  containing  the  passenger,  consid¬ 
ered  as  a  mass-spring  system. 

Seat  failure  is  considered  to  be  a  progressive  process,  which  begins  when 
the  seat  is  deformed  beyond  the  elastic  limit.  Equations  are  presented  which 
relate  the  energy  available  to  deform  the  seat  beyond  the  elastic  limit  to  the 
■aximi'm  seat-passenger  deceleration,  seat  natural  frequency,  and  seat  strength. 

A  method  is  presented  that  shows  how  to  arrive  at  a  combination  of  seat  strength, 
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natural  frequency,  and  ability  to  absorb  energy  in  deformatlrn  beyond  the 
elastic  limit  to  allow  the  seat  to  serve  without  failure  through  an  airplane 
deceleration  pulse  taken  as  the  design  requirement.  These  qualities  of  the 
seat  can  be  obtained  from  measurements  made  under' static  conditions. 

Data  are  presented  from  full'scale  laboratory  and  crash  studies  on  the 
deceleration  loads  measured  on  dummy  passengers  in  seats  of  standard  and  novel 
design.  The  general  trends  Indicated  by  theory  are  obtained. 
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Pinkel,  I. I.  &  E.G.  Rosenberg  1957  SEAT  DESIGN  FOR  CRASH  WORTHINESS. 
NACA  Rep.  1332,  1957  (Supersedes  NACA  TN  3777)  ASTIA  AD  109  316 


ABSTRACT:  On  the  basis  of.  decelerat ion  data  obtained  in  full-scale  crashes, 
a  description  of  crash  deceleration  pulses  is  presented  which  is  suitable  for 
seat  design.  Charts  are  presented  for  obtaining  the  maximum  deceleration 
loads  experienced  by  the  seat  and  passenger  in  response  to  their  crash  decel¬ 
eration  pulses.  Finally,  a  method  is  presented  for  determining  the  seat 
strength,  spring  stiffness,  and  deformation  beyond  the  elastic  limit  required 
to  serve  in  a  crash  deceleration  pulse  of  given  description.  Measurement  of 
passenger  decelerations  in  full-scale  laboratory  and  crash  studies  shows  that 
the  general  principles  presented  in  the  report  apply. 
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Pinkel,  I.  I.  1959  A  PROPOSED  CRITERION  FOR  THE  SELECTION  OF  FORWARD  AND 
REARWARD  FACING  SEATS.  A.S.M.E.  Prep.  (59-AV-28) . 

ABSTRACT:  Some  crash-deceleration  records  of  NASA  crash-research  programme  are 
used  as  a  basis  for  estimating  the  relative  merits  of  bbth  systets.  Computed 
values  of  relative  crash  tolerance  of  the  seating  systems  are  used  for  the  se¬ 
lection  criterion.  Numerous  assumptions  respecting  the  incidence  of  different 
types  of  injury  are  made  and  the  results  are  admitted  to  be  very  general. 


l.,ll^ 

Pinkel ,  1 .  I . - 1960 - AIRCRAFT  SEATINO. — Mechanical  Engineering  .  82-(2V 

60-63. 


Fletcher,  K.  E.,  &  S.  B.  Neely  1960  USAF  EMERGENCY  ESCAPE  EXPERIENCE  1949-1959 
(Paper,  Slat  Annual  Meeting  of  the  Aerospace  Medic’!  Asceciatlon,  AsiCricana 
Hotel,  Bal  Harbour,  Miami  Beach,  Pl«.,  May  9-11,  1960) 
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Fletcher,  K.  E.  &  S.  E.  Neely  1961  USAF  EMERGENCY  ESCAPE  EXPERIENCE-- 1950- 
1959 

Aerospace  Medicine  32(6) : 524-534,  June  1961. 


ABSTRACT:  Ten  years'  experience  of  escape  from  USAF  tactical  aircraft  are 
reviewed  In  an  effort  to  establish  the  actual  hazards  cor.r.Tted  with  emergency 
escape  as  opposed  to  those  which  experience  has  shown  to  be  of  less  importance 
than  the  amount  of  attention  they  have  received.  The  analysis  makes  use  of 
tables  and  graphs  to  show  major  accident  figures  for  the  period  under  study, 
the  role  of  escape  In  fatal  accidents,  the  effect  of  ejection  seat  on  escape 
statistics,  type  of  emergency  precipitating  ejection,  amount  of  terrain 
clearance,  aircraft  attitude,  difficulties  Initiating  ejection  and  after 
egress,  water  landing,  and  survival  after  ejection.  Two  new  developments  In 
escape  are  discussed:  rocket  catapults  and  capsrles.  (Tufts) 
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Fletcher,  K.  E,  1961  HUMAN  FACTORS'lN  AEROSPACE  PATl  s  JGY 
Aerospace  Medicine  32(1):6-11,  Jan.  1961. 


ABSTRACT:  The  relationship  between  pathology  and  aircraft  accident  prevention 
Is  discussed.  Some  r.'jiatlvely  rare  condltons  are  mentioned  which  are  amenable 
to  both  clinical  and  pathologic  detection  and  which  have  been  definite, 
probable,  or  possible  causes  of  either  aircraft  accidents  or  incidents: 
thyroiditis,  earcoidosls,  latent  malaria,  and  sickle  cell  disease.  Some 
more  commonly  occurlng  conditions  mentioned  are  myocardial  infarction  or 
coronary  Insufficiency,  cerebrovascular  accidents,  inhalation  of  noxious  f>mies, 
stress  and  fatigue,  smoking,  frugs,  and  larval  idiopathic  and  posttraumatlc 
epilepsy.  The  most  cotimon  conditions  such  as  aeroembolism,  hypoxia,  and  the 
like  also  are  mentioned.  (Tufts) 
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Pogrund,  R.S.  1962  PHYSIOLOGICAL  ASPECTS  OF  THE  SPACEMAN, 

In:  Brown,  K. ,  and  L.D.  Ely.  Ed.,  Space  Logistics  Engineering 
(New  York:  John  Wiley  and  Sons,  1962)  p.  55-135 

ABSTRACT:  The  complexity  of  space  logistics  engineering  for  the  comfort  of 
the  astronaut  in  a  space  vehicle  is  described  as  a  function  of  mission 
duration  and  of  the  operational  requirements  and  performance  capabilities 
expected.  The  following  physiological  parameters  are  reviewed:  (1)  vehicle- 
induced  stresses  (propulsion,  noise,  vibration,  accelerations,  zero  gravity, 
re-entry,  emergency  escape);  (2)  Internal  environment  of  the  space  capsule 
(sources  of  oxygen  supply,  handling  food,  biological  photosynthesis  systems, 
methods  of  carbon  dioxide  elimination,  water  and  waste  control,  toxicological 
considerations,  temperature  and  humidity  regulation);  (3)  radiation  hazard 
shielding  requirements,  low-level  chronic  exposure  hazard);  and  (4)  psycholog¬ 
ical  stress  (isolation,  confinement,  and  sensory  deprivation)/ 
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Poppen,  J.R.  1938  EFFECTIVENESS  OF  PNEUMATIC  BELTS  IN  COUNTERACTING 
ACCELERATION.  (Discussion.)  J.  Aviation  Med.  9:214-215,  233 
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Poppen,  J.R.  1946  PILOTS  ESCAPE  FIU)M  HIGH  PERFORMANCE  AIRCRAFT 

INTERIM  REPORT  ON  LIVE  EJECTION  FROM  AIRCRAFT  IN  FLIGHT  AT  LAKEHURST, 
N.J.  ON  30  OCT  *46  (Naval  Air  Experimental  Station,  Philadelphia,  Pa.) 
Dec.  1940.  ASTIA  ATI  48167 


ABSTRACT:  The  first  live  ejection  from  high  performance  aircraft  was  made 
from  a  JD-1  homher  at  5000  ft  with  airspeed  of  250  mph .  Prior  to  the  live 
ejection  from  the  bomber,  42  live  ejections  were  made  in  the  test  tower  using 
powder  charges  and  catapults  to  approximately  duplicate  the  acceleration 
expected,  and  5  dummy  ejections  at  200-350  mph  were  made  from  the  bomber. 

The  28-ft  chute  attached  to  the  seat  failed  on  the  live  ejection  and  at 
approximately  2000  ft  the  subject  left  the  seat,  fell  500  ft.  and  opened  his 
seat  chute  and  made  an  uneventful  descent.  The  subjective  reaction  of  the 
subject  are  described  and  the  cause  of  the  failure  of  the  28-ft  parachute  is 
explained 


Poppen,  J.  R.  1947  HUMAN  TOLERANCE  TO  ACCELERATIONS  APPLIED  FORM  SEAT  AND 
HEAD  DURING  EJECTION  SEAT  TESTS. 

(Naval  Air  Exporimentra  Station,  Philad  Iphia,  Pa.)  Rept.  TED  l.J.  NAM 
256005,  Jan  31,  1947. 
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Poppen,,  J.  C.  1950  PROTECTIVE  HELMETS —THEIR  INTEGRATION  WITH  OTHER  EQUIPMENT. 
J.  Aviation  Mod.  21(5) :414-418. 

SUlIMARY:  1.  The  impetus  to  the  development  of  protective  helmets  is  outlined. 

2.  Methods  of  construction  and  general  configuration  of  the  more  commonly 
worn  protective  helmets  are  briefly  described. 

3.  The  need  for  better  integration  between  the  helmet  and  contiguous 
equipment  is  defined. 

4.  The  need  for  better  integration  of  all  personal  equipment  is  emphasized. 
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Poppen,  J.  R.  1953  SOME  FACTORS  INFLUENCING  SEAT  DESIGN  LOADS, 

(Eng.  Dept.,  Douglas  Aircraft  Co.,  El  Segundo,  Calif.)  Rept.  ES>17277 
Peb.  1953. 
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Poppen,  J.  R.  1954  THE  NEED  OR  DESIRABILITY  OF  FOOTRESTS  ON  UPWARD  EJECTABLE 
SEATS. 

(Eng,  Dept.,  Douglas  Aircraft  Co.,  El  Segundo,  Calif.)  Rept.  ES*17693, 
June  1954. 
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Pcppen,  John  R.  1957  INTRODUCTION  AND  HISTORY  OF  THE  AIRCRAFT  ESCAPE  PROBLEM 
The  Journal  of  Aviation  Medicine  28:  57-59,  Feb.,  1957 


ABSTRACTT  TheTi f8tdry^r~es^ape~f rom"ai:rcra ft:- starts^  with^  the- pa rae hu^te~wh ic h 
was  followed  by  the  Martin-Baker  upward  ejection  seat.  There  are  four  physio- 
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logic  aspects  of  the  gravitational  forces  involved  in  ejection  just  as  there 
are  for  all  gravitational  forces  in  flying.  Research  on  the  ejection  seat  has 
been  performed  by  all  branches  of  the  military  services  to  determine  the  best 
design  criteria  and  to  define  the  human  tolerance  factors 
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Poppen,  J.  R.  1958  SUPPORT  OF  UPPER  BODY  AGAINST  ACCELERATIVE  FORCES 

IN  AIRCRAFT 

J.  of  Aviation  Medicine  29(1): 76-84,  January' 1958 

ABSTRACT:  There  is  increasing  need  for  the  direct  support  of  the  upper 
part  of  the  aviator's  body  against  increasing  vertical  forces.  In  a  study 
of  the  mechanical  support  and  mass  distribution  of  the  upper  part  of  the 
body,  principles  are  determined  to  be  applied  in  the  design  of  personal 
equipment  to  accomplish  this  support.  The  objectives  are  (1)  the  reduction 
of  dynamic  response  between  the  upper  and  lower  masses  to  lower  the  com¬ 
pressive  impact  loads  on  the  lumbar  spine,  and  (2)  the  use  of  greater 
thrust,  higher  velocities  atid  higher  trajectories  in  upward  ejection  seats. 
Certain  preliminary  tests  are  reported  which  confirm  the  validity  of  the 
principles  defined  and  give  promise  that  effective  means  of  providing  the 
desired  support  can  be  foreseen. 
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Poppen,  Modi  in  1957  PI 06 A  TORSO  RESTRAINT  SYSTEM.  Preliminary  Study. 
(Radioplane  Co.)Rept.  No.  AMM66,.  April  1957 
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Powers,  E.E.  1945  VELOCITY  AND  ACCELERATION  MEASUREMENTS  OF  PILOT 

SEAT  EJECTION  CATAPULT.  (Army  Air  Forces  Materiel  Command) 

27  Nov.  1945.  ASTIA  ATI  52658. 


ABSTRACT:  Ultra  high-speed  motion  pictures  were  made  of  four  tests  of  the 
firing  of  the  pilot-seat  ejection  catapult  in  order  to  study  the  velocities 
and  accelerations  involved  when  the  ejection  gun  is  fired.  A  pneun.atic  brake 
was  used  to  preload  the  system,  thus  Increasing  the  initial  load,  and  the 
catapult  under  initial  braking  loads  of  l.2g,  1.6g  and  1.9  g.  The  motion 
pictures  were  assessed  for  space -time -evaluation,  and  the  values  of  velocities 
and  accelerations  were  plotted.  Acceleration  curves  show  a  fluctuation  of 
acceleration  prior  to  reaching  maximum  acceleration.  It  is  recommended  that 
further  tests  be  conducted  to  determine  whether  the  fluctuation  in  accelera¬ 
tion  is  consistent. 
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Preece,  C.D.  i960  .  BANG!  ARE  YOU  ALIVE? 
Air  Clues.  14(6) : 1 76-180  March  1960 


ABSTRACT:  tetween  January  1,  1953^  and  August  31,  1959,  168  RAF  personnel 
ejected,  and  of  these  130  were  successful. 

The  main  purpose  of  this  letter  Is  not  to  analyse  the  unsuccessful  cases,  but 
to  pose  a  question.  Are  aircrew  given,  and  do  they  give  themselves,  a  fair 
change  when  the  occasion  demands  that  they  reach  for  the  handle? 
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Prlbll,  R.F.  1956  HIGH-SPEED  TRACK  TESTS  OF  EJECTION  SEAT  AND  PILOT'S 
EQUIPMtNT,  F- 100  AIRPLANES.  TEST  NO.  2. 

(North  American  Aviation,  Inc.)  Report  No.  NA-56- 750-2 
30  August  1956. 
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Provost,  C.  J.  1961  EMERGENCY  RECOVERY  OF  GONDOLA  PARACHUTE, 

(Wright  Air  Development  Division,  Wright-Patterson  AFB,  Ohio)  WADD  Tech. 

Note  61-4.  ASTIA  AD  253  207. 

SUMMARY:  An  82.3-fooc  nominal  diameter  parachute  system  was  modified  and  prepared 
for  integration  with  the  WADD  Gondola  III  (Stargazer)  In  such  a  way  that  the 
gondola  and  crew  could  be  recovered.  By  locatin'’  a  96-lnch  diameter  ring  150  in-' 
ches  above  the  gondola's  suspension  attachment  points,  a  telescope,  mounted 
directly  on  top  of  the  gondola,  could  rotate  freely  on  a  360  axis,  and  a  l-inch 
minimum  clearance  at  maximum  and  minimum  elevations  could  be  assured.  Twelve 
1/2-inch  wide  suspension  risers  have  a  maximum  strength  of  23,380  pounds.  The 
parachute  assembly  will  recover  a  gross  load  of  3,650  pounds  at  release  air 
speed  of  40  knots  from  an  altitude  of  800  feet  above  ground.  More  gross  weight 
tests  should  be  conducted  to  determine  the  opening  characteristics  of  the  para¬ 
chute  canopy  at  anticipated  service  altitudes.  (Author) 
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Putnam,  V.  K.  1959  SOME  HUMAN  ENGINEERING  ASPECTS  OF  SEVERAL 
UNCONVENTIONAL  AIRCRAFT 

(Paper  Fourteenth  Meeting  of  the  Flight  Test  Techniques  and 
Instrumentetlon  Panel,  11-15  May  1959,  Athens,  Greece) 

(Advisory  Group  for  Aeronautical  Research  and  Development,  Paris,  France) 
AGARD  rept.  no.  244  May  1959  ASTU  AD  243  008 

ABSTRACT:  Interest  by  the  military  services,  notable  the  U.  S.  Army,  in 
the  potential  of  reatively  high  speed  (compared  to  helicopters)  aircraft  that 
have  the  capability  of  vertical  take-off,  has  been  sufficient  to  finance 
the  development,  of  experimental  testbeds  of  several  types  of  VTOL  aircraft. 

At  the  present  time  none  of  these  aircraft  has  been  sufficiently  developed 
and  tested  to  permit  a  comprehensive  discussion  of  performance,  stability, 
airframe  dynamics  and  other  objective  factors  which  require  extensive 
analysis.  On  the  other  hand,  several  of  these  aircraft  have  been  flown 
sufficiently  to  permit  observations  to  be  made  on  subjective,  or  human 
engineering  characteristics  such  as, control,  noise,  downwash  effects,  etc. 
Thosr  ch.iracteristlcs,  which  are  readily  apparent  to  the  pilot  and  strongly 
affect  his  opinion  of  the  aircraft,  are  discussed.  (Author) 
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Putt,  D.  L.  1952  TRENDS  IN  AIRCRAFT  DEVELOPMENT  AND  RESEARCH  --  IN 

THE  AIR  FORCE 

SAE  Journal  60(3): 43-44,  March  1952 

ABSTRACT:  Excerpts:  ''If  there  is  one  key  word  in  our  development  effort  today 
that  word  is  reliability.  The  human  mind  and  body  cannot  be  relied  upon  in  the 
years  ahead  to  participate  adequately  in  combat  flight  operations. 

"The  attainment  of  greater  reliability  by  automatic  means  is,  of  course, 
the  major  trend.  It  will  Increase  the  number  of  component  parts  in  equipment 
and  emphasize  the  need  for  miniaturization. 

"Recent  development  of  the  transitor,  an  electronic  device  about  the  size 
of  a  grain  of  wheat,  will  result  In  the  elimination  of  many  varu««m  tubes  and 
greatly  accelerate  equipment  miniaturization,  which  will  bring  about  a  drastic 
reduction  of  the  size  and  weight  of  electronic  gear  having  much  greater  reliability 
and  life." 


RESTRAINT.  PROTECTION.  ANT) 
EMERGENCY  ESCAPE  SYSTEMS 
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Quinnel,  R.K.  1956  THE  HUMAN  COMPONENT  IN  EXTRATERRESTRIAL  FLIGHT 
TAC  Surgeon's  Bullettn  (Langley  AFB,  Va.)  6(11):  1-24,  Nov.  1956 
See  also:  Medical  Newsletter  29(4):  27-40  Feb.  15,  1957 


ABSTRACT:  A  general  discussion  Is  presented  on  Che  physiological  stresses  to 
be  encountered  in  extraterrestrial  flight  such  as  accelerations,  vibrations, 
cosmic  radiations,  and  weightlessness.  Within  the  cabin,  control  of  pressuriza 
Cion,  temperature,  oxygen,  carbon  dioxide,  and  body  odors  is  required,  as  well 
as  adequate  illumination  and  presentation  of  the  instrument  panel.  Vision 
outside  the  cockpit  may  be  important  only  for  psychological  reasons. 
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Quinnell,  R.K.  1957  THE  HOMAN  COMPONENT  IN  EXTRATERRESTRIAL  FLIGHT 
Csnad.  Serv.  Med.  J.  13(4):  245-258 
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EMERGENCY  ESCAPE  SYSTEMS 
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Radio  Corporation  of  America  1960  STUDY  OF  INSTRUMENTATION  AND  TECHNIQUES  FOR 
MONITORING  VEHICLE  AND  EQUIPMENT  ENVIRONMENTS  AT  HIGH  ALTITUDE, 
INSTRUMENTATION  AND  MONITORING  TECHNIQUES, 
fright  Air  Development  Center,  Uright-Patteraon  AFB,  Ohio)  WADC  TN  59-307 
June  1960  ASTIA  AO  268  090 


ABSTRACT:  Instrumentation  techniques  are  presented  which  are  available  within 
the  state-of-the-art;  an  instrumentation  system  is  proposed  for  the  monitoring 
of  high-altitude  environments  encountered  by  typical  vehicles.  The  high 
altitude  environmental  effects  on  typical  vehicles  and  equipment  are  summarized. 
The  present  airborne-instrumentation  state-of-the-art  is  presented  for,  measuring 
temperature,  pressure,  strain,  vibration,  acceleration,  radiation,  mteorite 
detection,  and  acoustic  noise,  A  feasible  instrumentation  system  is  discussed 
for  monitoring  these  deleterious  environments,  (Author) 
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Radke,  A.  0,  1956  THE  APPLICATION  OF  HUMAN  ENGINEERING  DATA  TO  VEHICUIAR 

SEAT  DESIGN. 

(Bostrom  Research  Laboratories  Publications,  Milwaukee,  Wise.)  No.  117. 

ABSTRACT:  A  detailed  report  including  graphs  and  picutres  of  vehicle  seat! 
with  the  areas  of  position,  posture,  static  comfort  and  vibration  isolation 
integrated  into  the  final  design. 
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Raeke,  J,W.  1959  IMPACT  PROTECTION  CHARACTERISTICS  OF  FLIGHT  HELMETS. 
(Pap*r,  Meeting  of  Aero  Medical  Association,  Statler  Hilton  Hotel, 

Los  Angeles,  April  27-29,  1959) 


ABSTRACT:  This  study  represents  an  attempt  to  determine  the  impact  protection 
characteristics  of  three  types  of  flight  helmets.  Tests  were  conducted  at  a 
constant  impact  velocity  of  17.6  ft /sec.  and  at  three  impact  energy  levels: 
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60,  107.5  and  136.5  ft  lbs.  Peak  resultant  acceleration,  rate  of  onset  of 
acceleration,  energy  absorption  efficiency  and  in  several  cases  impact  stress, 
were  determined  either  directly  or  indirectly.  High  speed  motion  pictures  of 
helmet  shell  deformation  augment  the  aforenr-entioned  quantitative  data.  Results 
show  that  even  under  the  relatively  mild  test  conditions  each  helmet  type 
displayed  at  least  one  undesirable  characteristic.  The  impact  response  of  each 
helmet  type  could  be  significantly  improved  by  relatively  minor  design  or  fabri¬ 
cation  changes;  however,  the  test  as  a  whole  points  up  the  need  for  a  set  of 
minimum  acceptable  performance  standards.  (J.  Aviation  Med.  30(3) :199,  Mar.  1959 
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Raeke,  J.W.,  W.R.  Santschi  &  J.F.  Hegenwald,  Jr,  1962  ALTITUDE  EVALUATION  OF 
THE  XB-70  ESCAPE  CAPSULE 

Paper:  33rd  Annual  Meeting  of  the  Aerospace  Medical  Association,  Chalfonte- 
Haddon  Hall,  Atlantic  City,  N.J.,  April  9-12 1962 

ABSTRACT:  The  B-70  escape  capsule  represents  an  advan^d  and  sophisticated  method 
of  providing  crewmembers  with  emergency  pressure  and  respiratory  protection 
in  addition  to  escape  capability.  The  capsule  will  maintain  a  minimum  pressure 
level  of  5  psi  (27,000  feet)  and  is  pressurized  with  a  607,  oxygcn-407,  nitrogen 
gas  mixture  to  maintain  a  sea  level  equivalent  oxygen  partial  pressure.  The 
oapsule  was  extensively  evaluated  in  the  altitude  chamber  to  insure  adequacy 
and  reliability  of  operation.  Human  subjects  were  exposed  to  lO-second  decom¬ 
pressions  from  8000  to  50,000  feet  with  encapsulation  being  initiated  at  approx¬ 
imately  43,000  feet  on  warning  light  actuation.  Rapid  recompression  inherent  in 
capsule  pressurization  was  also  evaluated  as  was  the  rapid  decompression  resulting 
from  capsule  door  seal  deflation  preparatory,  to  egress ing  from  the  capsule  at 
40,000  feet.  All  aspects  of  capsule  operation  at  simulated  altitude  are  discussed 
including  biomechanics  of  capsule  operation,  noise  levels,  recompression- 
decorapression  rates  and  respiratory  and  pressure  adequacy.  Physiological  data 

such  as  EKG  and  arterial  blood  oxygen  saturation  are  examined  in  relation  to 
simulated  emeraency  pressure  environments. 
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RAF  Physiological  Research  Unit  1941  FLIGHT  TESTS  ON  FRANK'S  HYDROSTATIC 
SUIT. 

(RAF  Institute  of  Aviation  Medicine,  Franborough)  FPRC  No.  339.  30 

July  1941.. 

ABSTRACT:  Four  subjects  tested  FFS  in  planes.  They  reported  that  the  suit 
caused  no  severe  discomfort  or  incovenience  in  climbing  in  and  out  of  planes. 
Vertigo  occurred  when  looking  back  under  6  "g".  Complete  visual  protection  was 
obtained  up  to  8  to  9  "g"  for  about  10  seconds. 
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physiology  Lab •  1941  FRANKS  SUITi  PROGFBSS 

P.P.R.C.  Report  No.  339a,  October  1941 
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RAAF  Flying  Personnel  Research  Cotmnittee  19^1  LETTER  FROM  RAAF  FLYING 
PERSONNEL  RESEARCH  COMMITTEE  TO  AIR  LIAISON  OFFICER,  AUSTRALIA  HOUSE 
3  OCT.  1941.  WAM-lOl-1,  FPRC  No.  358  (b) 

ABSTRACT:  Reports  that  Cotton  suit  gives  protection  up  to  9  to  10  "g". 


1,147 

RAF  1942  AIR  MINISTRY  PAMPHLET  NO.  141. 

(1st  Edition,  1942)  Franks  Flying  Suit--Mnrk  II. 
Cited  Kennedy,  W.  A.  et  al.  10  April  1044. 
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RAF  Physiological  Lab.  1942  DEVICES  FOR  PROTECTING  PILOTS  FROM  THE 

EFFECTS  OF  HIGH  ACCEU'RATION  WITH  PARTICULAR  REFERENCE  TO  TRIALS  OF  THE 
FRANK'S  SUIT.  (Famborough)  FPRC  No.  498,  20  Nov.  1942. 

ABSTRACT:  At  8  "g",  250, tmt  Hg  aortic  blood  pressure  is  needed  for  clear 
vision  at  20  "g",  625  irm.  The  heart  has  difficulty  in  contracting  against 
even  200  mm  Hg. 

Service  trials  of  FFS  in  planes  show  one  to  two  "g"  Increase  in  tolerance. 
Famborough  experimental  trials  always  show  2  "g"  increase,  often  4.5  to  8  "g” 
increase  with  experienced  subjects  when  3/4  to  I  3/4  gallop;  of  water  are 
used  in  the  suit . 

Pilots  complain  of  loss  of  "feel"  when  wearing  suit.  The  janger  of  pitot's 
exceeding  "g"  load  of  plane  is  evident.  It  is  recommended  that  pilots  not  be 
protected  beyond  6  "g"  and  that  FFS  never  be  used  in  planes  not  cleared  for  9 
•■g" 

Advantages  of  FFS  is  that  pressure  gradient  is  produced  automatically  and 
Independently  of  any  external  control. 
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RAF,  Phystological  Laboratory  1942  DEVICES  FOR  PROTECTING  PILOTS: 

FROM  TIE  EFFECTS  OF  HIGH  ACCELERATION  WITH  PARTICULAR  REFERENCE  TO  TRIALS 
OF  THE  FRAi^  SUIT.  (R.A.F.  Physiological  Laboratory)  F.P.R.C.  498 
(National  Research  Council,  Canada)  Report  #C-2853,  20  November  1942. 

ABSTRACT:  A  brief  review  Is  made  of  the  physiology  of  blackout  and  the 
principle  of  protecting  man  against  It  by  prevention  of  venous  pooling.  The 
Franks  suit  Is  now  developed  to  a  state  where  large  scale  production  Is 
possible.  It  Is  the  most  effective  antl-G  device  available.  It  is  felt 
that  the  use  of  Franks  suit  should  be  considered  not  only  on  account  of  the 
absolute  G  th-eshold  achieved  but  also  the  gain  in  fighting  efficiency  at 
4  •  5  G.  It  is  clear  from  the  trial  reports  that  all  users  of  the  suit  are 
struck  by  the  comfort  ease  of  control  and  normality  of  vision  under  G  values 
which  without  the  suit  are  tolerated  but  with  some  impairment  of  efficiency. 

If  the  suits  are  widely  used  the  additional  strain  placed  on  the  heart  will 
need  careful  observation.  The  suits  should  not  be  used  except  in  aircraft 
cleared  to  at  least  9  G. 
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RAAF,  Flying  Personnel  Research  Committee  1942  NOTE  OF  PROGRESS  OF  THE 

PNEUMODYNAMIC  SUIT .  (EXTRACT  FROM  AUSTRALIAN  FLYING  PERSONNEL  RESEARCH 
COMMITTEE  REPORT,  F.R.  27)  FPRC  Report  407*a,  December  1942. 
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RAAF,  Flying  Personnel  Research  Committee  1943  TRAINING  AND  SELECTION  OF 
AIRCREW  FOR  SPECIAL  DU'IIES,  ON  THE  EFFECTS  OF  HIGH  "G"  AND  THE  USB  OF 
C.A.A.C,  SUIT.  Min.  Coirmi.  Anti-G  Problems  Research.  Appendix  A. 

FPRC,  RAAF  -  FR  49,  15  June  1943.  ~ 
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Randall,  F.E.  1944  PRONE  TOSITION 

(U.S,  AAF  Materiel  Center,  Engineering  Div. ,  Aeromedical  Laboratorvl 
Memo.  Rept.  ENG-49-695f32P,  25  Feb,  1955  Laboratory) 


ABSTRACT:  Beginning  with  a 
best  positions.  It  was  foui 
the  bes t-rcmcess ion  to  indii 
of  liking  the  position  plus 
one  hour  were  spent  without 
Thus,  ah  adjustable  head  slj 
head  in  such  a  position  as  i 


base  platform  a  series  of  test*,  was  run  on  the 
that  a  variable  adjustment  for  the  chest  offered 

Jimfsi  Comfort  was  a  function 

time  spent  in  the  given  position.  Periods  up  to 

undue  fatigue,  providing  a  head  sling  was  provided 

o^look  individual  in  holding  the 

rward  without  undue  strain  on  the  dorsal 
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Jhl  loig  «i.  of  the  Sunk  ...  provided.  The  l.g.  Uy  In  th.  pUn.  of  flight. 


RAAFg  Flying  ^^’■'roiinel  Research  Connnlttee  1945  EXTRACT  FROM  SQUADRON  LEADER 
’mPIOTTRE’S  U.K.  REPORT  (SUGGESTIONS  TO  IMPROVE  PRESSURE  SUITS) 

Min.  Acceleration  Section.  No.  2  Flying  Personnel  Research  Unit. 

Appendix  A.  FPRC,  RAAF  -  FR  102,  15  January  1945. 


Randall,  F.  E,  1945  HUMAN  DIMENSIONAL  REQUIREMENTS  FOR  SEAT  EJECTION 
(Aero  Medical  Lab.) 

Appendix  20  to  Lovelace,  W.  R.,  B.  J.  Baldesi  &  V.  J.  Wulff,  Ejection 
Seat  for  Emergency  Escape  from  High-Speed  Aircraft,  ATI  No.  7245 
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Randall,  F.,  A.  Daman,  R.  Benton,  and  D.  L.  Patt  1946  HUMAN  BODY  SIZE  IN 
MILITARY  AIRCRAFT  AND  PERSONAL  EQUIPMENT.  US  AAF  TR  No.  5501. 

June  1946. 
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Randall,  F.  E.  1946  SEAT  COMFORT.  Mech.  En^.  3:1-3. 
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Randel,  H.  W.  &  J.  E.  Ward  1954  AIRCREW  INDOCTRINATION  IN  THE  AIR  FORCE 
PARTIAL  PRESSURE  SUIT  AND  ACCESSORY  EQUIPMENTS. 

J.  Aviation  Med.  25:637-650,  Dec.  1954, 

-ABSTRACT:  The  protective  outfit  for^high  flights  used  by  the  U.S  JI,FV 
the  K-l  Helmet,  the  T-1  Emergency  Partial  Pressure  Suit  and  the  C-1  Automatic 
Oxygen  Assembly  with  high  pressure  oxygen  bottle. 


In  an  emergency,  inflation  of  the  auit  and  delivery  of  oxygen  under  pressure 
occur  automatically.  The  fully  inflated  suit  causes  moving  limitations.  The 
effect,  together  with  the  fatigue  caused  by  the  pressure  breathing,  limits 
rearing  of  the  inflated  suit  to  brief  periods.  Also  the  manufacturing  of  the 
luit  is  described.  The  material  is  nylon-cotton  of  light  weight  which  are  porous 
•nough  for  adequate  ventilation. 
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Range,  R.M,  1944  SANITARY  PROBLEMS  IN  TRANSPORTING  THE  SICK  AND  WOUNDED  BY 
AIR  (PART  6  OF  6  PARTS)  (HYGIENISCHE  FRAGEN  BEIM  KRANKEN  -  UND 
VERWUNDETENTRANSPORT  MIT  DEM  FLUGZEUG) 

ASTIA  ATI  59290 

ABSTRACT:  Sanitary  problem  in  transporting  Che  sick  and.  wounded  by  air  are 
discussed  and  illustrated  by  describing  Che  Ju-52  ambulance  airplane,  which  has 
a  capacity  of  15  wounded  and  4  crew  members.  The  airplane  was  equipped  with 
litters,  safety  belts,  medical  instruments,  bandages,  and  oxygen  tanks,  as  well 
as  lavatory  facilities  and  bed  pans.  The  temperature  of  the  cabin,  which  was 
sound-proofed  against  engine  noise,  was  regulated  according  to  the  need  of  the 
sick.  Facilities  for  hoc  and  cold  beverages  for  Che  wounded  were  provided. 
Patients  infected  with  contagious  diseases  were  not  allowed  to  be  transported 
with  ocher  sick  or  wounded.  No  dogs  or  other  animals  were  allowed. 
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Rnulston,  B.  0.,  AC.  F.  Lombard  1951  PHYSIOLOGICAL,  BIOCHEMICAL,  AND  ANATOMICAl 
EFFECTS  OF  ACCELERATION  ON  THE  BODY  RELATIVE  TO  PILOT  POSITION  IN  HIGH  SPEED 
AIRCRAFT.  (Dept.  Avia.  Med.,  Univ.  of  Southern  Calif.)  Final  Rept.  M-35-51 
(Apr.  9,  1946  to  Aug.  31,  1950)  10  July  1951. 
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Rawlins,  J.  S.  P.  1953  DEVELOPMENT  OF  A  FLYING  HELMET  AND  OF  A  PROTECTIVE 
HELMET. 

(Flying  Personnel  Research  Committee,  Gt.  Brit.)  Rept  no.  FPRC  847, 

Aug  1953  19  p.  AD  30  749 

Summary;  A  new  protective  helmet  was  designed  which  uses  four  layers  of  con¬ 
tinuous  filament  nylon  with  an  extra  layer  2-inch  wide  coronally  across  the 
forehead  and  another  wedge-shaped  layer  extending  backward  over  the  frontal 
area,  and  with  a  final  layer  of  staple  weave  on  the  outside.  An  inner  padding 
of  3/8- inch  layers  of  medium- and  soft-density  polyvinyl  chloride  comented 
together  is  provided  for  the  frontal  region.  The  harness  is  made  of  nylon  tape 
of  1000- lb.  breaking  strain  which  has  the  property  of  stretching  under  tension. 


-  2,849  - 


A  flying  or  inner  helmet  is  designed  (Type-P)  which  incorporates  noise* 
excluding  capsules.  A  flat  telephone  comparing  well  with  the  Type-32  was. 
found  acceptable  for  use  with  the  helmet.  A  smaller,  lighter  telephone  is  beiif 
investigated.  A  connecter  will  be  provided  which  is  covered  with  conventional 
braided  cotton  insulation  and  leaves  the  helmet  at  the  rear.  A  new  oxygen- 
mask  clip  is  described  which  permits  easy  attachment  and  detechment  with  one 
hand.  The  helmet  was  subjected  to  wind  and  impact  tests  as  well  as  actual 
service  trials.  Results  indicated  that  the  inner  helmet  was  intirely  satis¬ 
factory;  the  outer  helmet  was  satisfactory  from  the  point  of  view  of  shape 
and  weight,  but  deficient  as  far  as  accuracy  of  fit  was  concerned.  Results  of 
study  of  both  head  sizes  and  helmet  sizes  indicated  tha,  owing  to  shrinkage 
during  casting  the  outer  shell  in  manufacture,  differences  as  great  as  0.5  inch 
in  diameter  were  present. 
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Rawlins,  J.S.  P.  1955  UNDERWATER  ESCAPE 
Plight  Deck.  Winter  Issue 
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Rawlins,  J.S.P.  1956  DESIGN  OF  CRASH  HELMETS, 

The  Lancet.  6  Oct.  1956 


ABSTRACT;  Most  present-day  crash  helmets  are  based  not  upon  scientific  theory 
but  upon  established  lines  which  have  resulted  from  mis- interpretation  of  the 
mechanism  of  head  Injury. 

When  the  physics  of  head  injury  are  studied,  it  is  immediately  clear  that  a 
theoretically  sound  helmet  is  neither  difficult  to  design  nor  necessarily  ex¬ 
pensive  to  manufacture. 

Although  the  shape  and  details  of  a  properly  designed  crash  helmet  may  vary  with 
the  purpose  for  which  it  is  intended,  its  basic  properties  will  always  be  the 
same-resistance  to  penetration,  resistance  to  deformation,  reduction  of  accelera¬ 
tions,  and  absorption  of  kinetic  energy. 
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Rawlins  J*S.P.  1956  INVESTIGATION  INTO  PROBLEMS  OF  ESCAPE  FROM  A  SUBMERGED 
N-IJV  AIRCRAFT# 

(Inst.  Aviation  Med.,  R.A.F,,  farnborough)  FPRC  Rept.  No.  994,  Dec.  1956. 
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Eawllns,  J.S.P.  1958  UNDERWATER  EJBtCTION.  Flight  (8  Aug  1958):  195-196 


ABSTRACT:  This  article  gives  a  factual  account  of  a  series  of  practical  inves 
tigations  into  methods  of  escape  from  s.ubmerged  aircraft  in  particular,  use 
of  the  ejection  seat  in  aiding  such  escapes.  Sometimes  as  a  result  of  offi¬ 
cial  secrecy,  but  often  because  of  the  reticence  and  modesty  of  the  partici¬ 
pants,  haxardous  experisients  of  this  kind  go  unpublizied. 
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BMllns  J.  S.  1961  A  SYSTEM  FOR  ESCAPE  PROM  SUBtfRCED  AIRCRAFT, 
Mml.  Med.  Aero  (Paris)  2:197-200,  Dec.  1961 
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lawlihs,  J.  8.  1963  A 

TpH..atr.  Med.  SurR. 


SYSTEM  FOR  ESCAPE  FROM  S0B«RCED  AIRCRAFT. 
32:73-75,  Feb.  1963. 
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Rav  ji  T.,  A  J.  1-  Niven  1951  THE  PERCEPTION  OF  THE  VERTICAL.  Xii.  THE 

POINT  OF  SHIFT  FROM  VISUAL  TO  POSTURAL  FRAMES  OF  REFERENCE.  (Naval  School 
of  Aviation  Medicine,  Pensacola,  Fla.)  ProJ .  NM  001  110  500.21.,  8  Feb. 
1951 
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Redden,  R.  J.  1961  URINE  COLLECTION  AND  DISPOSAL  DEVICE  FOR  PRESSURE  SUIT. 

(International  Latex  Corp.,  Dover,  Del.)  Contract  AF  33(616)7344,  Proj . 

7164;  ASD  TR  61-329;  ASTIA  AD-267  150;  Aug.  1961 

ABSTRACT:  The  design,  fabrication,  and  testing  of  a  urine  collection  and  disposal 
system,  to  provide  a  means  to  remove  urine  from  within  a  full  pressure  suit  during 
long  periods  of  use.  In  a  weightless  environment,  and  to  provide  a  means  of 
sampling  each  Individual  specimen  of  urine,  are  discussed.  The  prototype  system 
consists  of  three  basic  parts;  (1)  a  urinal  to  collect  the  urine  within  the  suit, 
(2)  a  valve  to  allow  removal  of  the  urine  from  the  suit,  and  (3)  a  collecting 
bag  with  valving  to  provide  for  disposal  of  the  urine.  The  testing  program 

provides  a  means  of  checking  conformance  to  the  design  objectives  as  far,as _ 

^^slbTe^h  th^^presence  of  gravity.  Tests  were  performed  both  with  and  against 
gravity.  Some  of  the  components,  designed  for  optimum  performance  in  a  weightless 
condition,  could  be  adequately  tested  only  under  that  condition.  Weightless  tests 
were  hot  conducted.  (AUTHOR) 
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Reed,  N.W.  1949  REDESIGNED  PILOT’S  SEAT  (105-9533904)  ULTI15ATE  STRENGTH 
TEST-MODEL  L-13  (LIASON)  AIRPLANE.  (Consolidated  Vultee  Aircraft  Corp., 
San  Diego  Div.,  Calif.)  ASTIA  ATI-80029,  August  1949 


ABSTRACT:  An  ultimate  strength  test  was  conducted  on  the  redesigned  pilot's 
seat  of  the  L-13  liaison  airplane.  The  seat  was  attached  to  tubular  supports 
by  means  of  wedjit  brackets  welded  to  a  steel  plate  fastened  to  the  jig 
bed.  Loads  were  applied  in  increments  of  15Z  up  to  proof  load.  After  appli¬ 
cation  of  proof  load,  the  load  was  removed  to  read  permanent  set  deflections 
and  to  look  the  seat  over  for  visible  set.  The  seat  was  then  loaded  in 
increments  of  101  to  design  ultimate  load.  The  seat  withstood  the  specifica¬ 
tion  loads  satisfactorily  and  is  therefore  considered  structurally  adequate; 
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Reluian,  I.  1962  MULTI-DUTY  HEllffiT 

(U.S,  Patent  3,030,627,  April  24,  1962) 

ABSTRACT:  A  multi-purpose  helmet  is  described  and  illustrated  which  is  adapted 

to  be  fitted  to  the  individual  head.  It  is  composed  of  both  rigid  concave  and 
resilient ' flexible  concave  members. 
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Reihra,  H.D.  Jr.,  1962  HELMET  IMPACT  TESTS . 

(Aerospace  Medical  Research  Laboratories,  Wright -Patterson  AFB,  Ohio) 
MRL-TDR-62-19.  April  1962.  ASTIA  AD  283950 

ABSTRACT:  Several  helmets,  designed  and  tested  to  determine  which  shell 
thickness  and  which  type  of  suspension  afford  maximum  protection  during  high- 
energy  collisions  and  provide  comfort  during  normal  use,  are  discussed.  There 
are  many  factors  which  influence  the  design  of  a  satisfactory  crash  helmet; 
however,  a  combined  analysis  of  three  of  its  basic  properties -reduct ion  of 
acceleration,  reduction  of  the  rate  of  onset  of  acceleration,  and  the  absorp¬ 
tion  of  kinetic  energy -is  sufficient  to  reveal  the  relative  performance  of  each 
helmet  design.  Tests  which  determine  these  basic  properties  are  discussed. 

An  analysis  of  the  data  correlated  in  graphic.al  form  shows  an  optimum  helmet 
thickness  and  most  satisfactory  suspension  system  of  those  studied. 
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Reininger,  E. ,  E.  T.  Carter  and  others  1958  CARDIOVASCULAR  EFFECTS  OF  A 
PRESSURE  SUIT  ON  THE  DOG.  WADC  TR  57-700;  ASTIA  AD  155  662. 

ABSTRACT:  The  purpose  of  this  study  is  to  evaluate  the  efficiency  of  a 
specially  constructed  altitude  suit  for  dogs.  Thirteen  anitnals  were  fitted 
with  this  suit  and  four  of  them  served  as  controls.  Control  experiments 
were  differentiated  solely  by  the  preclusion  of  pressurization  of  the  suit. 
Physiological  evaluation  of  this  pressure  suit  was  accomplished  by  observing 
the  general  hemodynamic  effects  of  the  device  when  activated.  It  was  ob¬ 
served  that  even  while  the  animals  were  at  ground-level,  pressure  breathing 
with  this  particular  suit  resulted  in  a  marked  depression  of  cardiac  output. 
This  effect  was  associated  with  a  decrease  in  systemic  blood  pressure  and  a 
rise  in  central  venous  pressure.  It  also  appeared  that,  in  spite  of  fairly 
efficient  application  of  counterpressure  over  the  torso,  poor  pressurization 
of  the  neck  and  limbs  probably  limits  and  general  efficiency  of  the  suit. 
Certain  modifications  of  the  suit  were  recommended  to  improve  its  effective¬ 
ness  as  a'  counter -pres sure  garment.,  (Author) 
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REM,  Inc.  1959  A  PROPOSAL  FOR  RESEARCH  AND  DEVELOPMENT  IN  THE  COMBINED 

ACCELERATION-VIBRATION  PROBLEM.  PARTICULARIY  FOR  CREWMAN  PROTECTION  IN 
SPACE  VEHICLE  SEATING  SYSTEMS 

(REM,  Inc.,  Portland,  Oregon)  Letter  #311.  23  July  1959. 
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Renbourn,  E.  T.  and  H.  C.  W.  Stockbridge  1961  WAR  OFFICE  CLOTHING  AND  EQUIP¬ 
MENT  PHYSIOLOGICAL  RESEARCH  ESTABLISHMENT.  Ergonomics  (London)  4(1)73-79. 
Jan.  1961. 
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Rex,  M.Trtin  A.  1960  FINAL  SUMMARY  REPORT  ENGINEERING  AND  FABRICATION  SERVICES 
FOR  FREE  FLIGHT  TESTS  OF  AIRCRAFT  CATAPL’LTS 
(American  M.3chine  &  Foundry  Co.,  Niles,  Illinois  for  Frankford  Arsenal,  Phil¬ 
adelphia  37,  Pa.)  Contract  DA  11-022-507-ORD-3049  AMF  Project  MR1098 
May,  1960,  ASTIA  AD  238  141 

ABSTRACT:  The  engineering  and  fabrication  services  program  was  provided  by  the 
American  Machine  &  Foundry  Company  under  contract  for  Frankford  Arsenal.  The 

program  was  broken  down  into  four  venture s  ,_nameLy .Jlenture-No^ _ l—the—Des^ign _ 

and  Assembly  of  a  Parachute  Recovery  System  for  Tests  Seats;  Venture  No.  2, 
the  Design,  Modification,  and  Assembly  of  three  Catapults  T18  with  cartridge 
for  each;  Venture  No.  3,  The  Design  and  Fabrication  of  three  Free-Fllght  Test 
Seats;  and  Venture  No.  4,  the  Performance  of  a  Test  Firing  Program  using  the 
Catapult  T^S  and  the  Rocket  Catapults. 


/ 
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Reynolds  John  P.  1951  TESTS  ON  GUN,  DELAYED  FIRING,  DRAG  PARACHUTE  EJECTOR, 
&  EJECTION  SEAT  -  AND  APPENDIXES-A  AND  B  -  MEMORANDUM  REPORT 
(Weapons  Components  Div.,  Wright-Patterson  Air  Force  Base,  Dayton,  Oh ioj 
'serial  No.  WCEE-672-145B3-2  ASTIA  ATI  116  632 


ABSTRACT:  This  is  a  report  of  testa  coiducted  to  check  the 

mance  of  the  delayed  firing,  drag  parachute  ejector  gun  submitted  by  Picatinny 
Arsenal  on  Contract  (33-038) -49-1969-E  for  use  on  the  ejection  seat. 
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Rhein,  L.  H.  &  E.  R.  Taylor  1962  INCREASED  SKELETAL  MUSCLE  ACTIVITY 
FOLLOWING  IMPACT.  (Aeronautical  Research  Lab.,  Holloman  AFB,  New 
Mex.)  Report  No.  ARL-TDR-62-26,  Dec.  1962. 
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Rhoads,  C.  S.  EFFECTIVENESS  OF  EJECTION  SEAT  TRAINING  WITH  SPECIAL 

REFERENCE  TO  SDC  DEVICE  NO.  6Eq-2.  (Richardson,  Bellows,  Henry,  A  Co.,  Inc.) 

Technical  Rept.  No.  SDC  383-5-1 •  ASTIA  ATI  91  514. 

ABSTRACT:  Investigations  were  made  of  the  effectiveness  of  an  indoctrination 
program  and  the  relative  effectiveness  of  the  SDC  Device  no.  6EQ-2  and  the 
Research  Tower  in  improving  pilot  attitudes  toward  the  use  of  ejection  seats. 
The  Indoctrination  program  comprised  a  lecture  by  a  flight  surgeon,  a  train¬ 
ing  film,  and  ejection  on  either  the  Research  Tower  or  Device  6EQ-2.  The  Re-, 
search  Tower,  developed  in  England,  consists  of  a  typical  ejection  seat  which 
travels  upward  45  ft.  or  more  on  a  100-ft.  rail  when  a  standard  ejection  car¬ 
tridge  is  exploded  beneath  the  seat.  Device  6EQ-2  was  designed  to  be  mobile, 
reduce  ejection-seat  travel  to  12  ft.,  and  provide  procedural  training  by  in¬ 
cluding  a  dummy  cockpit.  The  attitudes  of  82  Navy  and  Marine  pilots  toward 
the  use  of  the  ejection  seat  were  measured  by  a  questionnaire  survey  before 
and  after  ejection-seat  training. ,  One  group  received  training  on  the  Research 
Tower  and  the  other  on  the  SDC  trainer.  Similar  pretraining  data  for  a  group 
of  reserve  pilots  were  used  for  comparison.  The  2  training  devices  proved 
equally  effective.  In  general,  the  attitudes  expressed  toward  the  use  of  the 
ejection  seat  were  more  favorable  after  the  training  program  than  before.  How¬ 
ever,  little  or  no  change  in  the  more  personal  attitudes  was  noted.  A  copy 
of  the  attitude  questionnaire  is  Included. 
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Rhodes,  R.  P. ,  &  R.  G. 
JETTISON  TRIALS. 


Gilbert  1956  REPORT  ON  HOOD  AND  HATCH  UNDERWATER 
(de  HavllUnd  Aircraft  Co.)  Sept.  1956 


1,180 


2,854  - 


Klchards,  M.  A.  1962  ANALYSIS  OF  A  HIGH  SPEED  ENCAPSULATED  SEAT  CREW  ESCAPE 
SYSTEM  FOR  ZERO  SPEED  AND  ZERO  ALTITUDE  CAPABILITY.  (Weber  Aircraft  Corp., 
Burbank,  Calif.)  Contract  AF  33(616)7923;  ProJ.  1362;  ASD  TDR  62-242; 

ASTIA  AD-284  455;  Aug.  1962 

ABSTRACT:  The  equations  of  notion  for  six  degrees  of  freedom  of  a  high  speed 
encapsulated  crew  escape  systeo  were  developed  and  formulated  into  the  analog 
conputer.  The  computer  study  revealed  bad  lateral  response  primarily  due  to 
downstream  divergence  effects  on  the  towed  drag  body  stabilizer.  Longitudinal  G 
toads  twre  marginal  or  unacceptable  at  800  kn  E.  A.  S.  depending  on  Mach  number. 
Lateral  G  loads  In  the  transonic  range  were  generally  severe  and  not  acceptable. 

A  thrust  to  c.g.  ffllsallghment  of  1.5  in.  caused  erratic  trajectories  at  low  speeds 
but  was  negligible  at  high  speeds.  An  Improved  system  employing  a  flat  platyrrhln 
forebody  with  longitudinal  and  lateral  spoilers  coupled  with  two  downstream 
surfaces  chat  behave  like  lateral  afterbodies  was  Introduced.  For  Improving 
thrust  "self  seeking"  nozzle  sensitive  to  corlolls  acceleration  of  the  rocket 
exhaust  was  proposed.  A  technique  for  estimating  human  tolerance  limits  to 
slBBilCaneous  longitudinal  and  lateral  acceleration  was  developed.  (AUTHOR) 
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Xichardson,  Bellows,  Henry  and  Co.  1950  EFFECTIVENESS  OF  EJECTION  SEAT 
TRAINING  WITH  SPECIAL  REFERENCE  TO  DEVICE  6-EQ-2 
(office  of  Naval  Research.  Special  Devices  Center,  Port  Washington, 

N.Ti. Report  no.  383 -S-1,  November  1950. 

1,182 

Richter,  G.  EFFECT  OF  FORCES  ON  A  CATAPULT  SEAT:  MEASUREMENTS  MADE  IN 

THE  HIGH-SPEED  WIND  TUNNEL  OF  THE  D.V.L.  (Kraf tmessungen  an  elnem 
Katapulcsltz  Im  Hochgeschwlndlgkeltswlndkannel  der  D.V.L.) 

ASTIA  ATI  51053 

ABSTRACT:  A  model  of  a  seat  with  pilot  on  It  was  tested  In  a  wind  tunnel  to 
determine  air  forces,  air  moments,  and  the  Influence  of  the  Mach  number  in 
order  to  furnish  data  for  the  calculation  of  the  flight  path  and  the  twist 
■osient  of  the  seat  after  It  has  been  catapulted.  A  forward  twist  has  to  be 
avoided  because  In  this  position,  high  accelerations  can  not  be  endured  by 
the  human  body. 

The  scale  of  the  model  was  1:3  with  four  different  prolongations  of  the  back 
test.  Lift  resistance  and  moment  were  measured  at  various  angles  of  rotation 
and  at  various  Mach  numbers.  Schlieren  pictures  were  taken  at  the  highest 
Mach  numbers.  Contrary  to  the  lift  and  resistance,  the  twist  moment  is  large¬ 
ly  dependent  upon  the  prolongation  of  the  back  rest.  At  high  Mach  numbers, 
the  moment  Is  Influenced  favorably,  the  lift  Is  not  Influenced,  and  the 
resistance  Increases  rapidly  after  h  •  0.7.  At  large  angles  of  rotation,  the 
prolongation  df  the  back  rest  does  not  Influence  the  aerodynamic  forces 
considerably.  The  moment  was  positive,  l.e.,  twisting  In  a  favorable  sense  at 
all  rotation  angles  and  velocities  only  at  the  largest  back  rest  prolongation. 
Secondary  drive  and  resistance  moderately  Increase  with  prolongation.  The 
Influence  of  the  Mach  number  did  not  manifest  itself  clearly. 


-  2,855  - 

1,183 


Richter,  H.  1940  FHYSIOLOGISCHS  BETRACHTUNGEN  UEBER  DAS  SITZKATAFULTIEREM 
(Physiological  Analysis  of  the  Effects  of  Catapulting  by  an  Ejection  Scat) 
July  1940.  ASTIA  ATI  60910 


ABSTRACT:  The  physiological  effects  of  catapulting  flying  personnel  by 
neans  of  an  ejection  seat  from  the  He-280  Jet  fighter  were  investigated. 

The  seats  were  released  at  accelerations  of  10  and  12  g.  Possible  injuries 
are  conpression  of  the  spinal  column,  brain  concussion,  hemostatic  effects 
and  injuries  to  the  inner  ear.  Cardiograms  were  taken  before  the  seat  was 
catapulted,  during  ejection  and  after  the  seat  was  stabilized.  In  order  to 
avoid  possible  bodily  injuries,  it  is  recommended  that  the  catapult  of  the 
ejection  seat  be  made  with  the  pilot  in  a  prone  position,  in  which  accelera¬ 
tions  up  to  16  g  can  be  endured  without  ill  effects. 
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Richter  1940  SCHUSSVERSUCHE  MU  DEM  KATAPULTSITZ 

(Ejection  Seat  Test)  Oct.  1940.  ASTIA  ATI  51210 


ABSTRACT:  An  evaluation  was  made  of  ejection  tests  with  a  German  Heinkel 
catapultseat ,  and  the  method  is  given  for  determining  the  piston  pressure, 
friction,  laccelerat ion  and  velocity.  Graphical  data  represent  ejection 
altitudes  dependent  on  the  piston  pressure  and  the  maximum  acce lerat irns 
acting  on  the  catapult  seat.  At  a  known  weight  of  the  occupied  catapult 
seat  and  the  minimum  ejection  height  expected,  the  minimum  piston  pressure 
and  the  acceleration  acting  on  the  body  can  be  determined. 
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Richter,  II.,  tr.  J.B.  Bateman  1945  CATAPULT  SEAT  He  280 

(Emit  Heinkel  Flugzeugwerke  G.m.b.H.,  Seestadt  Rostock^  Research 
Civil  ion)  V.B.  3009,  Pages  A-17156  to  A-17186,  21  Oct.  1940. 

Translated  as  Appendix  8  to  Lovelace,  W.R.,  E.J.  Baldes,  &  V.J.  Wulff, 
The  lljection  Seat  for  Emergency  Escape  from  High-Speed  Aircraft 
ASTIA  ATI  No.  7245 


ABSTRACT:  The  investigation  dealt  with  the  following  subjects:  1)  Testing 
of  the  cal:apult  cylinder  (drawing  No.  280.101-25)  2)  Tests  on  rapid  opening 

valve,  drawing  Mo.  280.101-26.  3)  Tests  on  compressed  air  cylinder  with 

rerervol’-  attachment,  Drawing  No.  280.101-14.  4)  Experiments  on  ejection  of 

I  sand  bags  from  mockup  He  280  (high  speed  moving  pictures  and  indicator  dia¬ 

grams)  5)  Seat  ejections  with  human  subjects  on  the  inclined  track  (high 
speed  moving  pictures  and  indicator  diagrams)  together  with  various  types  of 
measurement  of  acceleration  and  electrocardiograms).  (Author) 
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Richter,  H.,  tr.  J.B.  Bateman  1945  EJECTION  EXPERIMENTS  WITH  THE 

CATAPULT  SEAT  (Ernst  Helnkel  Flugzeugwerke  (Seestadt  Rostock)  Research 
Division)  V.B.  3009,  Appendix  2,  Pages  A-17138  to  A-17155,  7  Nov.  1940. 
Translated  as  Appendix  9  to  Lovelace,  W.R.,  E.J.  BaMes,  &  V.J.  Wulff, 
The  Eie  ctloh  Seat  for  Emergency  Escape  from  High-Speed  Aircraft 
ASTIA  ATI  7243 


ABSTRACT:  Following  upon  the  ejection  experiments  with  sandbags,  ejections 
of  human  subjects  were  undertaken  with  the  cooperation  of  Professor  Wacholder 
of  the  PhyslologlcaT  Institute,  University  of  Rostock,  and  his  assistant 
Doctor  Aeffner.  We  made  two  experiments  with  Mr.  Voss  (VSA)  and  Mr  Wegner 
(Statlk);  both  subjects  were  ejected,  the  first  at  12  and  the  second  at  10  g. 
In  each  case  electrocardiograms  were  recorded  with  electrodes  on  the  right 
and  left  wrists.  The,  procedure  was  first,  to  record  the  heart  beat  before 
ejection,  then  during  ejection,  and  finally  once  again  some  time  after  the 
completion  of  the  ejection.  The  electrocardiograms  obtained  are  recorded  in 
Figure  5.  Here,  having  discussed  the  matter,  with  Professor  Macholder,  I 
wish  to  bring  together  a  statement  of  all  the  processes  which  might  cause 
Injuries  of  any  kind  to  experimental  subjects  in  this  trark:  1)  Compression 
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Rickards,  M.  A.  1957  A  STUDY  OF  THE  UNSTABILIZED  AFT-FACING  EJECTION  SEAT. 
(Weber  Aircraft  Corporation,  Burbank,  Calif.)  DR  5609 

1 . 188 


Rickey,  K.  L.  and  T.  W.  Temple  1962  RES^RCH  ON  AN  ELECTRONIC  INSTRUMENTA¬ 
TION  SYSTEM  FOR  TESTING  EMERGENCY  CREW  ESCAPE  SYSTEMS  (Technology,  Inc., 
Dayton,  Ohio)  Contract  AF  33(616)7440;  Proj .  1360,  ASD  TDR  62-628, 

Augi  1962,  ASTIA  AD- 286  831 

ABSTRACT;  A  complete  instrumentation  system  is  presented  for  testing  escape 
capsules  ejected  downward  from  a  test  vehicle  traveling  at  supersonic  speeds 
and  high  altitudes.  The  capsule,  which  containes  an  instriimented  95th  per¬ 
centile  dummy.  Is  Installed  in  an  inverted  position  in  the  test  vehicle,  a 
modified  MB-l  Pod,  carried  by  a  B-58  aircraft.  Instrumentation  systems  are 
located  In  both  the  pod  and  the  capsules.  Instrument  readings  and  the  ejection 
sequence  are  recorded  photographically  in  the  pilot's  station.  A  ground 
support  console  for  ground  checkout  of  the  systems  and  an  Instrumentation 
trailer  for  "quick-look"  receiving  station  capab’.lity  were  also  developed. 
(AUTHOR) 
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Riddell,  F.R.  &  R.W.  Detra  1959  RETURNING  ALIVE  FROM  SPACE 
(Avco  Mfg.  Corp.,  Avco  Research  Lab.,  Everett,  Mass.) 


ABSTRACT:  The  paper  discusses  three  problems  of  re-entry:  deceleration,  heat, 
ind^nnlnal  landing  conditions.  (CARl)  Hypersonic  gliders  and  pure  drag 

vehicl..  .r.  compared.  Th.  dr.g  ..hid.  h..  ln>>.«"t  •<!..»«*..  .... 
the  hypersonic  glider  whihh  are  usually  not  generally  observed. 
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Rlsinger,  B.W.  1960  PILOT  ACCELERATION  PROTECTION  IN  THE  INTEGRATED  PUGHT 
CAPSULE  (Chance  Vought  Aircraft,  Inc,,  Dallas,  Texas)  CVA  EOR- 12843, 

31  March  1960. 
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Ritchie,  M.L. ,  C.A.  Baker  1957  PSYCHOLOGICAL  ASPECTS  OF  COCKPIT  DESIGN  -  A 

SYMPOSIITM  REPORT  (University  of  Illinois  &  AML)  Contract  No,  AF  33(6 16) - 3000, 

TR  57-117,  proj.  4  task;  6190-71573,  71556,  April  1957,  ASTIA  No.  AD.1180/9 

ABSTRACT;  This  report  contains  the  papers  and  discussions  of  the  WADC  svmposlura  » n 
the  Psychological  Aspects  of  Cockpit  Oeslgn,  which  was  held  October  24,  25,  1956. 

Seven  papers  were  presented  which  represent  in-service  and  contractor  efforts  in 
the  Air  Force  and  the  Navy  programs  to  improve  flight  instrumentation.  In  additi<''> 
to  these  papers  a  panel  discussion  was  held  on  each  of  three  subjects:  "Problems 
and  Methods  In  Cockpit  Research",  "Problems  and  Methods  of  Whole-Panel  Flight  Evali  arion 
and  "Whole-Panel  Design  Objectives  to  be  met  In  Future  Aircraft." 
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Roberts,  J.  F.  1960  REPORT  OF  PROJECT  NR  AB  3959  "USER  TESTS  OF  THE  SNAP 

FASTENER,  STATIC  LINE,  CARGO  PARACHUTE,  DEVELOPMENTAL".  (Army  Airborne  & 
Electronic'.  Board,  Fort  Bragg,  h.  Carolina)  17  Oct.  1960 


CONCLUSION:  (a)  The  Snap  Fastener,  Static  Line,  Cargo  Parachute,  Developmental, 

is  suitable  for  use  with  cargo  parachutes  and  air  delivery  systems  (b)  The 
Snap  Fastener,  Static  Line,  Cargo  Parachute,  Developmental,  is  unsuitable  for 
use  with  personnel  parachutes. 

RECOMMENDATIONS:  (a)  That  no  further  consideration  be  given  to  Snap  Fastener, 

Static  Line,  Cargo  Parachute,  Developmental,  in  its  present  state  of  development 
(b)  that  a  snap  fastener  suitable  for  use  with  personnel  parachutes,  cargo 
parachutes,  and  air  delivery  systems  be  developed.  (AUTHOR) 


Roberts,  K.  A.  1961  WE  CAN  BUILD  A  CRASH-PROOF  CAR. 

SAGA.  Oct.  1961.  Pp.  17-21;  91-93. 

ABSTRACT:  This  article  contains  a  detailed  report  and  illustrations  of  a 
"Magic  Bumper",  seat  belt,  and  "Ensolite"  which  Professor  James  Ryan  claims 
could  prevent  one-half  of  all  injuries  and  deaths  suffered  in  automobile 
accidents  every  year.  The  '^gic  Bumper"  absorbs  collision  shocks  by  hydraulic 
device  and  would  cost  less  than  fifty  dollars  a  car  installed.  .  The  seat  belt 
adjuster  allows  passengers  complete  freedom  of  movement  but  cinches  tight  upon 
any  impact.  Unbelievable  "Ensolite"  1-inch  cushioning,  proposed  for  padding 
inside  cars,  can  absorb  bouncing  raw  eggs  without  cracking  them. 
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Roberts.,  L.  B.  &  W,  E.  Mann  1945  SEATS  FOR  TRUCKS  (4x4)  1 '4  TON  (PEEP) 
(Armored' Medical  Research  Laboratory,  Fort  Knox)  Project  #5-12 
February  1945. 


1,195 


Robertson,  K.V.  n.d.  PUGHT  TRIALS  OF  C.A.A.G.  SUIT. 

(Report,  Coen.  Flying  Personnel  Research)  FPRC,  RAAF  -FR  97 
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Robertson,  S.  H.,  W.  H.  Shook  &  J.  L.  Haley,  Jr.  1962  CRASH  INJURY 
BULLETIN:  MODIFICATIONS  TO  THE  PASSENGER  SEAT  BELT  TIEDOWN  ATTACHMENTS 
IN  THE  U.  S.  ARMY  HU-1  SERIES  BELL  IROQUOIS  HELICOPTER,  (Aviation 
Crash  Injury  Research,  Phoenix, . Arizona)  AvCIR  62-1,  TCREC  Tech 
Rept.  62-45,  May  1962. 


ABSTRACT:  Report  is  made  of  weaknesses  in  the  occupant  tiedown  system  in  the 
HU-1  Series  helicopter  as  disclosed  by  analysis  of  several  accidents.  A  quick 
"off-the-shelf"  interim  fix  is  presented  to  make  the  existing  system  four  times 
more  effective. 

A  permanent  fix  is  suggested  that  would  ensure  the  strength  of  the  tiedown  to 
be  equal  to  the  seat-belt  strength.  (Author) 
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Robertson,  S.  H.  1962  DYNAMIC  TEST  OF  AM  EXPERIMENTAL  TROOP  SEAT. 

(U.  S.  Army  Transportation  Research  Conmand,  Fort  Eustis,  Virginia,  contract 
wit;h  Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  AvCIR  62-5; 

Contract  DA  A4-177-tc-802;  TCREC  TR  62-48;  ASTIA  AO-283  604L;  June  1962 
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Roegner,  H.  F.  1960  CRASH  INJURY  EVALUATION:  U.  S.  ARMY  AO-IBF  MOHAWK 
MOCKUP,  BETHPAGE,  LONG  ISLAND,  NEW  YORK,  31  MARCH  1960.  (Aviation  Crash 
Injury  Research,  Phoenix,  Arizona)  AvCIR- 12-PV- 117,  TREC  Tech.  Rept. 

No.  60-45,  August  1960 

ABSTRACT:  This  report  contains  an  evaluation  of  Grunman  AO-IBF  U.S.  Army 
'*Mohawk",  The  purpose  of  the  evaluation  was  to:  (1)  Evaluate  the  overall, 
crashworthiness  of  the  basic  aircraft  structure.  (2)  Determine  the  existence, 
if  any,  of  certain  features  which  could  lead  to  the  unnecessary  exposure  of 
crew  members  to  serious  or  fatal  injury  in  the  event  of  a  survivable-type 
accident.  (3)  Hake  reconmenda tions  for  remedial  action  in  order  to  decrease 
the  exposure  of  the  crew  members  to  certain  injury  causation  factors.  (4)  If 
necessary,  recommend  additional  crash  safety  design  be  integrated  into  the  basl 
overall  design  of  the  aircraft.  The  above  work  was  accomplished  through  a 
detailed  crash  injury  evaluation  of  the  entire  aircraft,  its  components  and 
equipment,  in  combination  with  references  to  technical  manuals  and  personal 
contact  with  members  of  the  Grumman  engineering  staff.  This  is  the  final  repor 
on  the  crash  injury  evaluation. 
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Roegner,  H.  F.  I960  CRASH  INJURY  BULLETIN:  PART  I  -  ATTACH¬ 

MENT  OF  SEAT  BELTS  IN  THE  HU-U  HELICOPTER;  PART  II  -  STOWAGE  OF  EQUIPMENT 
UNDER  TROOP  SEATS.  (Aviation  Crash  Injury  Research,  Phoenix,  Arizona) 

A\R:IR  69-0-120,  September  1960,  TREC  Tech.  Rept.  No.  60-61 

ABSTRACT:  This  report  gives  detailed, instructions  on  the  correct  and 
incorrect  method  of  installation  of  the  seat  belt  in  the  HU-IA  helicopter. 

In  the  second  section,  the  stowage  of  equipment  ••'’Hor  troop  seats  is  discussed. 
Accident  experience  with  seats  in  this  aircraft  indicates  that  the  seats  will 
fail  when  under  moderate  crash  loads.  It  is,  therefore,  important  that  the 
area  directly  beneath  all  occupied  troop  seats  be  kept  free  of  loose  equipment. 


Ro«gner,  H.  F.  I960  IMPROPER  INSTRUCTION  IN  THE  USE  OF  SAFETY  BELTS 
In’tHE  H-21  HELICOPTER  MANUAL  in  Inlurv  Prevention  Bulletin. 

(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  AvCIR-65-0-111, 

March  1960 

ABSTRACT:  This  report  contains  two  instruction  oulletins  to  pilots  on  the 
aircraft  seat  and  harness.  One  bulletin  gives  the  correct  instructions  for 
fastening  the  seat  belt  and  harness.  The  second  bulletin  gives  improper  and 
fatal  instructions.  The  report  emphasizes  that  to  ensure  full  bodily  restraint 
the  safety  belt  mist  be  drawn  through  the  openings  on  both  sides  of  the  sear 
support  structure  before  fastening. 
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Roegner,  H.F.,  G.J.  Walhout  &  J.D.  Davenport  1961  CRASH  INJURY 

INVESTIGATION:  U.  S.  Army  G-91  RECONNAISSANCE  JET  FIGHTER  ACCIDENT, 

FORT  RUCKER,  ALABAMA,  1  FEBRUARY  1961.  (Aviation  Crash  Injury  Research, 
Phoenix,  Arizona)  AvCIR  61-2,  IREC  Tech.  Rept .  61-91,  July  1961. 


ABSTRACT:  Report  is  nade  of  crash  injury  investigation  involving  a  U.S.  Army 
G-91  aircraft  to  determine  cause  of  fatality.  Wreckage  was  examined  at  crash 
site,  photographs  obtained,  and  reconstruction  of  the  approximate  kinematics 
of  the  crash  sequence  made.  It  was  concluded  that  the  fatal  injury  was  caused 
by  a  blow  to  the  head  and  recommended  that  the  ejection  seat,  since  it  is 
designed  to  provide  safe  escape  at  all  altitudes  and  speeds,  be  utilized  as 
an  escape  device  in  lieu  of  "riding  the  aircraft  in"  in  a  crash  landing,  with 
the  exception,  possibly,  of  crash  landing  on  a  %rell  prepared  surface  or  runway 
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Rogers,  K.  1943  STATIC  TESTS  OF  PLYWOOD  SEAT  ASSEMBLY. 

(Boeing  Airplane  Co.,  Wichita,  Div.,  Kans.)  Report  No,  75-6321 
ASTIA  ATI- 104  J92,  March  1943 


ABSTRACT:  Tests  were  made  to  see  if  the  seat  was  structurally  satisfactory 
to  meet  the  requirements  and  to  determine  the  ultimate  strength  of  the  seat 
for  the  shoulder  harness  load. 
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Rohles,  F.  H.,  M.  E.  Grunzke,  &  H.H.  Reynolds  1962  A  DETAILED  ACCOUNT  OP 
CHIMPANZEE  PERFORMANCE  DURING  THE  BALLISTIC  AND  ORBITAL  PROJECT  MERCURY 
FLIGHTS.  (6571st  Aeromedical  Research  Lab.,  Holloman  AFB,  N.  Hex.) 

Rcpt.  No.  ARL  TDR  62-15;  Proj  .  6393;  AbilA  AD-282  687;  July  1962 

ABSTRACT:  The  insults  of  prolonged  periods  without  sleep,  the  suturing  of  the 
physiological  sensors,  and  the  long  period  of  restraint  before  launch,  did  not 
affect  performance  during  flight;  this  also  appeared  true  of  the  prolonged  breath- 
ihg  of  lOO  per  cent  oxygen  under  reduced  atmospheric  pressures  for  the  time  period 
of  these  flighty.  The  noise  and  vibration  accompanying  launch  did  not  affect 
performance  during  flight.  Accelerations  accompanying  launch  and  re-entry  in 
excess  of  7  G's  had  an  imnediate  effect  upon  performance;  however,  recovery  to  a  ■ 
prelaunch  level  appeared  to  be  rapid.  Adaptation  to  weightlessness  took  place  dur 
ing  the  long  exposures  to  the  weightless  state,  and  re-entry  accelerations  did 
not  have  as  severe  effect  upon  performance  as  during  the  shorter  flight.  Eating 
and  drinking  were  accomplished  during  weightlessness  without  difficulty.  The 
visual  piocesses,  as  measured,  were  unaffected  by  the  rigors  of  space  flight; 
this  was  also  true  of  temporal  response  processes  as  well  as  continuous  and 
discrete  motor  behavior.  The  pellet  and  water  dispensers  functioned  properly 
during  weightlessness.  The  chimpanzee  appears  to  be  a  highly  reliable  subject 
for  future  space  flights.  (AUTHOR) 


Two  space  flights  with  chimpatuees  were  made  as  part  of  the  Project  Mercury 
program.  In  the  first  flight  the  subject  was  placed  through  a  ballistic  trajectory 
and  during  the  flight  had  to  perform  a  continuous  and  discrete  avoidance  task. 
During  a  second,  flight  in  which  the  capsule  orbited  the  earth  twice,  •  chimpanzee 
had  to  perform  a  complex  multiple  operant  task. 
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Rokhlin,  G.  A.  1959  AN  AUTOMATIC  PARACHUTE -CANOPY  RELEASE 
Bvulleten*  izobreteniy  1959(15): 69 


ABSTRACT:  A  device  for  the  stabilizing  parachute  of  the  ejection  seat,  actuated 
by  dynamic  air  pressure.  To  lower  the  safe  ejection  altitude,  by  automatically 
selecting  the  most  convenient  operating  moment  when  the  parachute  drag  has  reached 
its  optimum  value,  the  device  is  provided  with  an  adjustable  spring  locked  with 
the  aid  of  a  ball-type  lock  by  a  spring-loaded  core.  This  core  is  connected  by 
means  of  ball  lock  and  a  spring  plug  (whose  tang  is  compressed  by  a  brake  ring 
with  adjustable  compression)  with  a  rod  with  a  lung  on  its  end  to  which  the  para¬ 
chute  is  fastened. 


Rollings,  W.  1950  SEAT  INSTALLATION  PILOT,  CO-PILOT, 

(mIi  Aircraft  Corporation,  Buffalo,  New  York)  Report  No. 

ASTIA  ATI- 105794,  May  1950 


JUMP  AND  REAR. 
48-909-011, 


ABSTRACT:  This  la  a  detailed  report  of  the  following  subjects:  Installation 
of  the  four-man  rear  troop  seat;  seat  assembly  jump;  pilot  and  co-pllot  seat 
assembly;  and  the  Eraus  Product  Company  Report  #31. 
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Roman,  P.  1958  SEMIRIGID  ENVELOPE  AS  A  MEANS  OP  PROTECTION  FRCM  IMPACT. 

(Wright  Air  Development  Center,  Wright-Patterson  APB,  Ohio)  UADC  TR 
58-123. 
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Rooa,  C.  A.  1959  BIBLIOGRAPHY  OF  SPACE  MEDICINE 

U.  S.  Armed  Forces  Med.  J.  10(2) : 172-217 ,  Feb.  1959 

See  also  National  Library  of  Medicine,  Washington,  D.  C.,  Public  Health 
Service  Publ.  ao.  617,  1958. 


ABSTRACT:  This  compilation  of  446  references  covers  aspects  of  space  medicine 
such  as  sealed  cabin  problems,  acceleration  and  deceleration,  fractional  and 
aero  gravity,  cosmic  radiation,  nutrition  In  space  flight,  survival  problems, 
psychological  and  social  problems,  ground  crew  problems,  and  extraterrestrlAl 
aspects.  Entries  are  arranged  chronologically  starting  with  1958  and  going 
bacK  as  far  as  1928. 
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Root,  D.  M.  1958  SOME  FUNDAMENTAL  CONSIDERATIONS  IN  THE  SELECTION  AND  DESI® 
OF  ESCAPE  CAPSULES.  (Paper,  Society  Automotive  Engineers  National  Aeronautl 
cal  Meeting,  Los  Angeles,  Calif.,  Sept.  29  -  Oct.  4,  1958) 
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Rose,  B.  and  W.R.  Martin  1942  REPORT  ON  THE  VISIT  OF  LIEUTENANT 

T.  FERWERDA,  U.S.  NAVAL  AIR  STATION,  ANACOSTIA,  D.C.,  TO  THE  ACCELERA_ 

_ TOR  HUT,  NO_l  C.^1.  U.  MARCH^2i  to  APRIL_13,  1942,  FOR  THE  PURPOSE  OP 

TESTING  OUT  AM  ANTI-G  SUIT.  (Min.  Exec.  Assoc.  Comn.  Aviation  Med. 
Research,  NRCC)  Appendix  D,  July  1942 
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B  &  Accelerator  SectlonStaff  1943  THE  PROTECTION  AGAINST  G 
aJfOrJeJ  by  THE  CANADIAN  PROTOTYPE  PRANKS  FLYING  SUIT  AS  ESTIMATED  BY 
TESTS  MADE  IN  THE  CENTRIFUGE.  (Rept.  to  Aaaoclate  ^^Ittee  ^ 

Medical  Research,  Nat'l.  Research  Council  of  Canada)  NRC  Grant  No.  AMS 
Rept.  No.  9,  File  No.  A.H.  100-5,  1  Sept.  1943 
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Rose  B.  1944  PROTECTION  AGAINST  G  AFFORDED  BY  THE  CANADIAN  PROTO- 

*  TYPE  FRANKS  FLYING  SUIT  AS  ESTIMATED  BY  TESTS  MADE  IN  THE  CENTRIFUGE. 
Proc .  Assoc.  Cotnm.  Aviation  Med.  Research,  NRCC,  Appendix  X, 

29  September  1944 
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Rose,  B.,  &  W.  K.  Steward  1944  REVIEW  OF  THE  PRACTICABILITY  OF  AND 
NECESSITY  FOR  ANTI-G  DEVICES  IN  RAF  WITH  PARTICULAR  REFERENCE 
TO  THE  FRANKS'  FLYING  SUIT  MK.  ..I.  (RAF,  Institute  of  Aviation 
Medicine,  Farnborough)  FPRC  584,  July  1944. 


1,213 


Rose,  C.  W.  1948  WHEN  CAN  WE  STOP  GUESSING  ABOUT  SAFETY  BELTS? 
National  Safety  News.  October  1948, 
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Rose,  E.S.  1949  MODEL  TESTS  OF  SEAT  EJECTION  FKv.M  A  FREE-SPINNINU 
MODEL  OF  THE  F-80A  AIRPLANE.  (Air  Materiel  Coa&and,  Wright -Patterson 
AFB,  Ohio)  ASTIA  ATI -552 52,  May  1949 


ABSTRACT:  Model  tests  of  seat  ejection  from  the  F-80  Airplane  In  spinning 
flight  are  described.  These  tests  were  conducted  to  determine  the  minimum 
distance  by  which  the  pilot  and  ejection  seat  avoid  striking  the  aircraft. 
The  test  ejections  were  performed  from  a  free-spinning  model  df  the  airplane 
The  criteria  of  dynamic  similarity  for  free-spinning  tests  are  briefly 
discussed.  Test  results  are  presented,  and  the.  conclusion  is  drawn  that  the 
ejection  seat  is  a  possible  means  of  pilot  escap;^  from  the  F-80A  airplane, 
while  in  spinning  flight. 
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lose,  H.W.  &  P.H.  Ripple  n.d.  VISUAL  PR0BLE16  OF  PILOT  IN  PRONE  POSITION  (USAF 
School  of  Aviation  Medicine,  Randolph  Field,  Texas)  ProJ.  21-24-011,  Rept.  No. 

ABSTRACT:  Visual  problems  imposed  by  the  prone  position  in  flight  were  investi¬ 
gated.  Test  persons  were  subjec  ted  to  elevated  gaze  in  a  pront- posit ion  bed. 
Determination  was  made  of  their  muscle  balance,  their  ability  to  maintain  elevated 
binocular  gaze,  and  the  lateral  limits  of  their  binocular  vision  during  elevated 
gaze.  During  elevated  gaze  of  15  to  30  degrees,  all  the  subjects  experienced  dis¬ 
comfort.  Vith  elevation  of  20  degrees  or  more,  the  discomfort  was  serious, 
probably  to  the  point  that  the  subject  could  not  perform  with  precision  intricate 
tasks  such  as  piloting  aircraft. 
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Rose,  H. ,  1945  PROOF  TEST  OF  A  GUNNER'S  SEAT. 

(Douglas  Aircraft  Company,  Inc.,  Santa  Monica,  Calif.)  Report  No.  9579, 
ASTIA  ATI-104797,  February  28,  1945 


ABSTRACT:  The  subject  seat  was  loaded  to  limit  load, in  the  belt  load,  and 
down  load  conditions,  with  the  seat  facing  forward.  It  was  then  swiveled 
around  to  the  aft  facing  position  and  re-tested.  It  sgain  was  satisfactory  in 
the  belt  load  condition,  but  failed  to  meet  the  down  load  requirements. 

After  being  redesigned  somewhat,  the  seat  was  retested  .in  the  final  condition, 
and  proved  satisfactory. 
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Rosenbaum,  D.  A.  1957  EXPLOSIVE  DECOMPRESSION  STUDIES  WITH  ANIMALS  WEARING 
FULL  BLADDER  SUIT  AND  HELMET.  (Wright  Air  Development  Division,  Wright- 
Patterson  AFB,  Ohio)  WADD  TR  57-685;  ASTIA  AD-142  149;  Nov.  1957 

ABSTRACT:  Studies  on  17  dogs,  wearing  a  full  bladder  suit  and  helmet  while 
connected  to  an  automatic  oxygen  regulator,  show  that  no  apparent  residual  pulmo¬ 
nary  pathology  results  following  explosive  decompression  (30  msec)  through  10  psi 
and  14  psi. 
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Rosenbaum,  D.A,  1958  EXPLOSIVE  DECOMPRESSION  OF  ANIMALS  WITH  A  FULL  BLADDER 
SUIT  (MC-4  TYPE),  HELMET  AND  AUTOMATIC  REGULATOR  Jour.  Aviation  ^ed. . 
29(3):  248,  March  1958 


ABSTRACT:  Studies  were  conducted  of  unanesthetized  dogs  decompressed  from  ground 
level  or  8,000-65,000  feet  to  72,000  feet  in  30  milliseconds.  The  animals  wore  a 


2,865 
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full  bladder  pressure  suit  and  full  head  helmet,  and  breathed  from  a  modified  MB>2 
regulator.  Pathologic  examination  revealed  little  or  no  pulmonary  damage,  and  no 
clinical  abnormaltles  were  observed.  Transient  atelectasis  probably  occurred,  but 
waa  “blown-out"  by  the  high  breathing  pressure. 
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Rosenberg,  I.  1962  TESTS  OF  PARACHUTE  ASSEMBLY  AND  ATTACHED 

SURVIVAL  KITS  USED  WITH  THE  F-106  MODEL  "B"  EJECTION  SEAT. 

(  Air  Force  Flight  Test  Center,  Edwards  AFB,  Calif.) 

ASTIA  AD-272  178,  February  1962 

ABSTRACT:  This  report  presents  the  results  of  functional  suitability  tests 
conducted  on  parachute  assemblies  and  attached  survival  kits  as  used  with 
the  F-106  Model  “B"  Ejection  seat.  Fifty-eight  test  were  made  during  the, 
program. 

It  was  determined  that  the  kits  can  be  retained  during  exposure  to  wind- 
blast  at  Indicated  airspeeds  up  to  450  knots  at  1000  feet  altitude,  and  that 
the  deployment  line  between  the  drag  chute  and  the  main  canopy  can  damage 
the  parachute  pack. 
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Ross,  H.  E.  1961  A  “SIT-ME-DOWN"  SPACESUIT 
Spaceflight  3(4) : 151-152 ,  July  1961 


ABSTRACT:  A  list  of  problems  Involved  in  the  designing  of  space  suits,  and  the 
author's  criticism  of  present  designs  are  presented'.  (JPL) 


1,221 


Ross,  J.  C.,  G.  D.  Ley  et  al  1962  INFLUENCE  OF  PRESSURE  SUIT  INFLATION 
ON  PULMONARY  DIFFUSING  CAPACITY  IN  MAN. 

In  J.  AppI.  Physiol.  17:259-262,  March  1962. 
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Rosa,  Malcolm  D.  1958  NAVY  INTERESTS  IN  SEALED  CABINS 
(American  Rocket  Society)  Pub.  No.  694-58 
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Rossbacher,  R.I.  and  G.W.  Baker  1962  STATUS  SUMMARY  OF  FEASIBIUTY  STUDY 
or  SHAPED  CHAR®  SEPARATION  OF  THE  AIRCRAFT  FLIGHT  CAPSULE  II 
(Naval  Weapons  Lab.  )  NWL  Report  No.  1790  Jan  23,  1962 

ABSTRACT:  Developments  since  the  aircraft  feasibility  experiments  of 
1959-60  are  sunmarized.  Material,  aud  assembly  techniques  have  been 
developed  vhich  have  been  functionally  tested  and  are  considere'i  likely 
to  prove  serviceable.  Light  weight  laminated  plastic  structures  have  been 
developed  vhich  will  contain  the  back  blast.  Additional  safety  tests  are 
reported . 
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Roth,  H.,  C.F.  Lombard,  A.G.  Gross  and  A.Z.  Klain  1948  STUDIES  OF  NEW 
MATERIALS  FOR  CONTROLLED  IMPACT  ENERGY  ABSORPTION. 

(Paper,  nineteenth  annual  meeting  of  the  Aero-Medical  Association, 
Toronto,  Canada,  June  1948)  Department  of  Aviation  Medicine,  University 
of  Southern  California.  Contract  N6ori77,  Task  I,  31  March  1951. 


ABSTRACT:  Utilizing  newly  developed  impact-test  apparatus  enabling  greatly 
Inproved  resolution  of  force-time  relations  during  impacts,  preliminary 
studies  were  made  of  various  materials  which  might  find  application  in  the 
protection  of  the  human  body  (especially  the  head)  against  impact  forces. 

Both  theoretical  analysis  and  experimental  results  demonstrated  that  low- 
density  materials  exhibiting  largely  non-reslllent  behavior  under  Impact 
forcea  have  definite  value  In  design  of  protective  equipment. 
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Roth,  H  P.,  C.F.  Lombard,  A.G.  Gross,  A.Z.  Klain  &  S.W,  Ames  1949  IMPACT 
ACCELERATION  OF  THE  HUMAN  HEAD  USING  PROTECTIVE  HEADGEAR. 

(Dept,  of  Aviation  Med.,  University  of  Southern  Calif.)  Pro) .  Nr  161  014 
Progress  report.  18  March  1949. 
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Roth,  H.  P.,  C.  F.  Lombard,  A.  G.  Gross  and  A.  Z.  Klain  1951  STUDIES 
OF  NEW  MATERIALS  FOR  CONTROLLED  IMPACT  ENERGY  ABSORPTION 
(Office  of  Naval  Research,  Washington,  D.  C.) 

March  1951  Contract  N6ori77. 


SUMMARY:  Utilizing  newly  developed  impact-test  apparatus  enabling  greatly 

improved  resolution  of  force-time  relations  during  impacts,— prelim^inary _ 

studies  were  made  of  various  materials  which  might  find  application 
In  the  protection  of  the  human  body  (especially  the  head)  against  impact 
forcea.  Both  theoretical  analysis  and  experimental  results  demonstrated 
that  low-density  materials  exhibiting  largely  non-resillent  behavior 
under  impact  forces  have  definite  value  in  design  of  protective 
equipment. 
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Rothwell,  W.S.  and  E.G.  Sperry  1952  FOOTRESi^  un  UPWARD  EJECTION  SEATS. 
(Wright  Air  Development  Center,  Wright -Patterson  AFB,  Dayton,  Ohio) 
WADC  Technical  Report  52-208.  ASTIA  ATI  184800,  September  1952 


ABSTRACT:  Tests  were  conducted  to  determine  the  importance  of  footrests  on 
ejection  seats,  using  a  100  foot  vertical  ejection  seat  test  tower  and  a 
mock-up  which  simulated  the  control  tiheel,  instrument  panel  and  rudder  pedals 
of  the  B-47B  pilot's  position. 

The  paths  followed  by  the  toes  and  knees  during  ejection  were  varied  by  chang¬ 
ing  the  catapult;  size  and  weight  of  shoe  and  position  of  the  leg  at  the  time 
of  eject idn. 

Theree  principle  test  conditions  were  studied: 

a.  Footrests  removed,  feet  extended  on  rudder  bar. 

b.  Footrests  removed,  feet  retracted  against  seat. 

c.  Footrests  in  place,  feet  extended  6n  rudder  bar. 


Results  were  recorded  by  (a)  high  speed  motion  pictures,  (b)  accelerometers 
placed  on  the  man's  hip  and  on  the  seat,  and  (c)  time  and  distance  magnet 


displacement  to  measure  velocity.  The  subject  was  briefly  examined  before 
and  after  each  test. 


It  is  recommended  that  footrests  be  included  on  all  ejection  seats,  to 
support  leg  weight  below  the  knees  and  to  provide  about  3  inches  additional 
knee  clearance  during  ejection. 


It  is  further  recommended  that  sharp  leading  edges  on  footrests  be  avoided 
in  order  to  eliminate  the  possibility  of  leg'  injury  when  the  feet  are  not 
positioned  during  ejection. 

The  security  classification  of  the  title  of  this  report  is  Unclassified. 
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Rothwell,  W.S.  and  E.  G,  Sperry  1953  ESCAPE  FROM  AIRCRAFT  BY  DOWNWARD 

EJECTION 

J.  of  Aviation  Medicine  24(4) : 322-327  August  1953 

ABSTRACT:  In  certain  aircraft  downward  ejection  offers  advantages  insofar 

as  avoidance  of  fixed  obstacles  within  the  cockpit  or  on  the  upper  surfaces 
of  the  fuselage  is  concerned.  It  is  also  desirable  in  multiplace  jet 
aircraft  to  have  some  crew  members  eject  downward  in  order  to  avoid  the 
collision  hazard  which  might  exist  if  all  used  upward  ejection.  The  absence 
of  protruding  structures  on  the  under  surface  permits  the  use  of  lower 
ejection  velocity  which  may  be  attained  with  an  acceleration  within 
physiological  tolerance  limits  for  negative  G.  However,  special  problems 
exist  regarding  harness  suspension  and  support  of  the  extremities. 


Rowen,  B.  1961  BIOASTRONAUTICS  SUPPORT  OF  THE  X-15  PROGRAM. 

(AF  Flight  Test  Center,  Edwards  AFB,  California)  Rept.  No.  FTC  TDR  61-61. 

ASTIA  Doc.  No.  AD-268  665. 

ABSTRACT:  One  objective  of  the  X-15  program  is  to  obtain  the  pilot's  physio¬ 
logical  response  to  flight  at  increased  speed  and  altitude.  This  objective 
is  accomplished  with  the  pilot  wearing  the  new  A/P  22S-2  full  pres.«i’re  suit 
in  eighteen  X-15  operations.  The  suits  were  evaluated  for  a  flight  me  of 
171  hr  and  a  ground  time  of  554  hr.  The  A/P  22S-2  has  major  improvements 
over  the  original  MC-2  full  pressure  suit  with  respect  to  increased  visual 
area,  ease  of  donning,  and  removability  of  gloves.  A  new  system  of  elec¬ 
trical  connections  was  installed  through  a  pressure  seal  to  facilitate  data 
acquisition  and  to  void  the  older  snap  pad  arrangement  used  in  the  MC-2  suit. 
Flight  test  data  showed  that  the  continuous  electrical  lead  has  greatly  in¬ 
creased  reliability  in  data  acquisition. 
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Roxburgh,  L.H.L.  1947  A  REVIEW  OF  ENVIRONMENTAL  FACTORS  AFFECTING  COMFORT 
IN  AIRCRAFT 

(Flying  Personnel  Research  Committee,  Farnborough,  England')  RPRC  686  June  1947 
ASTIA  ATI  96436 


ABSTRACT:  (1)  The  factors  to  be  considered  in  air  conditioning  of  an  aircraft 
are  reviewed  and,  where  these  differ  from  ground  practice,  are  discussed  in 
more  detail.  (2)  Possible  solutions  to  the  problems  of  ripid  climatic  change 
are  indicated.  (3)  An  assessment  is  made  of  the  desirability  of  air  recirculation 
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Roxburgh,  H.  L.  &  J.  Ernsting  1956 
(Inst.  Aviation  Med.,  R.A.F,, 


THE  PHYSIOLOGY  OF  PRESSLTIE  SUITS, 
Farnborough)  FPRC  Rept.  No.  983,  Nov.  1956 
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Roxburgh,  H,  L. 

In  Bergeret, 
Problems  in 
Press,  1961) 


1961  BIOLOGICAL  PROBLEMS  OF  ESCAPE  AT  HIGH  ALTITUDES. 
P-,  ed..  Escape  and  Survival :  Cl inical  j  Biological 
Aero  Space  Medicine.  (London,  New  York,  Paris:  Pergamon 
AGARDograph  52.  Pp.  1-4.  ASTIA  AD  261  881 


ABSTRACT:  Experimental  work  of  a  biological  nature  on  escape  at  high  altitudes 
i.s  difficult  to  undertake,  for  stresses  are  involved  which  cannot  be  simulated 
in  combination  on  the  ground.  At  the  present  time,  by  far  the  most  important 
means  of  escape  from  aircraft  is  the  ejection  scat.  Escape  by  ejection  seat 
at  high  altitude  exposes  the  man  to  a  series  of  physical  insults  about  which 
our  knowledge  is  oncomplete.  Of  particular  interest  are  the  following  subjects- 
decompression,  cold,  and  anoxia. 
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Royal  Aircraft  Establishment  1953  PARACHUTE  TESTS  IN  AFRICA  (AUTUMN,  1952) 
^oyal  Aircraft  Establishment,  Farnborough)  Interim  Rept.,  M.E.  Dept.  Test  Note 
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Rudeseal,  P.  R.  1954  HUMAN  SUBJECT  DOWNWARD  EJECTION  SEAT  TESTS 

FROM  B-47  AIRCRAFT 

(Directorate  of  Flight  and  All-Weather  Testing,  Wright-Patterson  Air 
Force  Base,  Ohio) 

Tech,  note  no.  WCT-54-100  Nov.  1954  ASTIA  AD  88  324 


ABSTRACT:  "A  series  of  downward  seat  ejection  tests  were  conducted  from 

the  navigator-bombardier  position  with  human  subjects  of  a  B-47  aircraft 
to  demonstrate  that  this  was  a  safe  method  of  escape.  Prior  to  conducting 
the  tests  with  human  subjects,  a  series  of  tests  were  performed  with 
Instrumented  anthroprometric  dummies  to  measure  •'he  force  on  the  hands 
tending  to  break  the  handgrip  during  ejection.  After  the  forces  were 
determined,  a  shock  absorbing  device  was  installed  in  the  handgrip  system 
which  enabled  human  subjects  to  be  ejected  at  425  knots  IAS  from  10,000 
feet  without  injury.  This  proVed  that  downward  seat  ejection  was  a  feasible 
means  of  escape  up  to  425  knots  IAS  from  the  B-47  aircraft.”  (DFAWT  summary) 
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Rudolph,  J.  1952  STATIC  TEST -PROTOTYPE  32G  EJECTION  SEAT  AND 

MODEL  F-94C.  (Lockheed  Aircraft  Corp. ,  Burbank,  Calif.) 

Report  No.  8667,  July  3,  1952.  ASTIA  ATI  162  996 


RAILS - 


ABSTRACT:  At  the  request  of  the  E-94C  Project  Structures  Engineer, 
tests  were  conducted  on  the  32  G  ejection  seat  rails.  The  seat  was 
fully  extended  position  during  khe  tests.  Inertia,  catapult,  and  a 
at  both  low  and  high  airplane  speeds  were  simulated.  Attention  was 
the  effect  produced  by  the  offset  catapult. 


static 
in  the 
Ir  loads 
given  to 
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Rudoy,  B.L.  1963  THE  SUIT  OF  THE  COSMONAUT 

(Translation  Services  Br.3nch,  Foreign  Technology  Div.,  Wright  Patterson  AFB,  Ohio) 
FTD-TT-63-189/1  28  Feb.  1963  ASTIA  AD  299  858 

Original  Source:  Russian  Book:  Novaya  Zhixalstckla .  Series  IV.  Tekhnika. 

Nr.  2,  1963,  pp.  27-28. 


ABSTRACT:  The  cosmonauts  suit  must  protect  him  from  extremely  high 
and  from  radiation  and  gamma  rays.  Such  a  suit  will  be  made  of  gla 
coated  with  a  thin  layer  of  aluminum.  The  surface  of  such  an  ultra 
suit  reflects  about  907.  of  the  entire  irradiating  heat,  and  the  rem^ 
of  the  heat  is  scattered  in  the  glass  fiber  layer. 


tempera  tures 
s  fiber  fabric 
1 ight  weight 
ining  part 
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Ruff,  S.  1937  KDPFVERLETZUNGEN  BEI  FLUGUNF'AlLEN ,  IHRE  ENTSTEHUNG  UND 

MOGLICHKEITEN  ZU  IHRER  MINDERUNG  (Head  Injuries  During  Flight  Accidents, 
Its  Origin  and  Possibilities  to  Its  Decrease) 

Luf tfahrtmedlrln  1:  355-360 
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Ruff,  S.  1937  UNFALLERFAHRUNGEN  (Protection  Against  Possible  Injuries 
Caused  by  Airplane  Crashes)  Part  V  of  10  parts. 

March  1937.  ASTIA  ATI  60742 


AE'iTRACT:  Protective  measures  against  possible  injuries  to  flying  personnel 
ity  airplane  crashes  were  Investigated.  Statistics  show  an  overwhelming 
number  of  head  injuries  in  airplane  crashes.  The  causes  of  the  Injuries 
were  Investigated,  and  suggestions  for,^^the  protection  of  personnel  are  , 
presented.  It  is  suggested  that  in  addition  to  the  crash-helmet,  the  pilot 
should  be  fastened  to  the  seat  by  several  belts  (one  belt  around  the  abdomen 
being  Insufficient)  The  back  strap  should  be  tight  enough  and  fastened  in 
such  a  manner  as  to  prevent  a  forward  surge  of  the  body.  Suggestions  for 
cockpit-seat  improvements  are  made. 
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Ruff,  S.  1943  ATTEMPTS  AT  RESCUE  FROM  HIGH  ALTITUDES.  (Versuche  zur 

Rettung  aus  grossen  Hoehen)  ASTIA  ATI-55446, 


ABSTRACT:  A  discussion  Is  given  of  the  possibilities  of  saving  air  crews 

after  loss  of  cabin  pressure  at  high  altitudes.  Light  pressure-suits  which 
automatically  inflate  after  loss  of  cabin  pressure,  emergency  dives  to  lower 
altitudes,  and  parachutes  as  rescue  measures  are  considered.  A  parachute  equipp 
cd  with  an  oxygen  breathing  device,  and  an  automatic  release  mechanism  which 
opens  the  parachute  at  about  13,000  feet  is  suggested. 
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Ruff,  S.  &  R.  Schroedter  1957  EINE  SCHLEUDER  FUR  BESCHLEUNIGUNGSUMTERSUCnUNGEN 
(A  Catapult  for  Acceleration  Tests) 

Luf tfahrttechnik  Pp.  38-39 
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Ruff  S.  1958  (JbER  BESCHEUNTGUNGSUNTERSUCHUNGEN  AM  MENSCHEN  (Concerning 
*Acceler»»tion  Investigations  on  Humans) 

Deutsche  Versuchsanstalt  fiir  Luftfahrt  Rept.  902 
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Ruseckas,  J.  A.  1962  DEVELOlPMENT  OF  FLYING  OUTFIT,  FULL  PRESSURE,  HIGH 
ALTITUDE  TYPE  A/P  22S-2. 

(Aeronautical  Systems  Division,  Air  Force  Systems  Command,  Andrews  AFB, 
Washington,  D.  C.)  AF3 3(600)36525,  ASD-TR-61-469,  March  1962. 

ASTIA  AD  329  373. 

ABSTRACT:  Increased  capability  in  range,  altitude  and  speed  of  military  aircraft 
necessitated  the  development  of  an  improved  full  pressure,  high  altitude  flying 
outfit.  This  report  describes  the  efforts,  methods  of  approach  and  solutions 
to  problems  encountered  in  developing  one  type  of  pressure  garment. 

In  addition  to  the  changes  in  position  of  the  diaphragm,  pressurization 
of  the  anti-blackout  suit  Increased  the  overall  intrarectal  pressure 
by  an  amount  sufficient  to  support  a  column  of  blood  from  any  point  in 
the  abdomen  to  a  level  above  the  diaphragm  without  a  contribution  by 
Che  vascular  walls. 

The  overall  Increase  in  intrarectal  pressure  appeared  to  be  produced 
by  Increased  tension  or  stretching  of  the  diaphragm. 

The  distance  from  the  base  of  the  heart  to  the  base  of  the  skull  was 
reduced  by  an  amount  sufficient  to  provide  a  protection  of  about  0.5 
g  during  exposure  to  5  g. 

In  addition  to  this  mechanism  for  protection  there  is  probably  an  increase 
in  blood  pressure  at  heact  level  Co  account  for  the  remainder  of  the 
protection  produced  by  the  anti-blackout  equipment. 
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Russian  Press  1937  RUSSIAN  METHODS:  PHYSICAL  TRAINING  OF  FLYING 

PERSONNEL,  GLIDER  PILOTS  AND  PARACHUTIESTS . 

(RAF,  Institute  of  Aviation  Medicine,  Famborough) 

FPRC  Report  30, 


U244 


2,872 


Ry«bchikov,  Yo  1962  IN  THE  CITY  OF  ’THE  CELESTIAL  BROTHERS” 

(Translation  Services  Branch,  Foreign  Technology  Div.,  Wrlght-Patcerson  AFB,  Ohio) 
FTD-TT-62-1583/144  9  Nov.  1962  ASTIA  AD  292  600 

Original  Source:  Pravda  August  7,  1962,  P.  4 


ABSTRACT:  This  article  gives  a  brief  description  of  the  temperature  chamber, 
pressure  chamber,  and  silence  chamber  used  in  the  training  of  Russian  cosmonauts. 
It  also  describes  the  cosmonauts’  experiences  in  the  centrifuge,  weightless 
basin,  and  the  training  panel. 
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Ry«n,  J.  J.  &  E.  R.  Podnleka  1958  SAFETY  DEVICES  FOR  CRCLTR)  VEKICLS3, 

(Automotive  Safety  Research  Project,  Univ.  of  Minnesota,  Minneapolia, 
Minn.)  USAF  Rept.,  31  July  1958. 
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Ryan,  J.  J.,  &  B.  R.  Podnleks  1958  SAFETY  DEVICES  FOR  AUTOMOTIVE  VEHICLES. 
(Autoe»bile  Safety  Research  Project,  University  of  Minnesota)  31  July  1958 
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Ryan,  James  J. ,  and  Egons  R.  Podnleks  July  1958  FINAL  REPORT  OF  RESEARCH 
ON  SAFETY  DEVICES  FOR  GROUND  VEHICLES,  (Air  Force  Missile  Development 
Center,  Holloman  AFB,  N.  Mex. ,  31  July  1938) 
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Ryan,  J.J.,  &  J.P.  Stjipp  1959  HUMAN  EXPERIMENTS  ON  AIR  TRANSPORT  CRASH 
PROTECTION.  (Paper,  Meeting  of  Aero  Medical  Association,  Statler  Hilton 
Hotel,  Los  Angeleii,  April  27-29,  1959) 


ABSTRACT:  Modulated  Ileceleration.  It  has  been  found  in  experimental  tests 
with  human  subjects  on  the  principle  of  the  hydraulic  cylinder  and  piston  for 
controlled  attenuation  that:  (1)  Hydraulic  shock  absorbers  afford  maximum 
protection  to  human  occupants  upon  crash;  (2)  inherent  design  makes  possible 
protection  for  different  loads,  speeds  and  displacements;  and  (3)  maximum 
energy  absorption  is  provided  with  minimum  weight ,  complexity  and  modification. 


2,873  - 


Applicability  on  Air  Transports.  Although  the  human  tests  were  made  with  the 
automobile  as  the  research  vehicle,  including  restraints  accompanied  by  quick 
retraction  of  dangerous  projections,  the  hydraulic  energy  absorber  may  be 
applied  in  air  transport  crash  protection  as  follows:  (1)  attachment  to  seat 
tracks  In  a  jet  airliner;  (2)  distribution  of  absorber  forces  in  aircraft 
structure;  and  (3)  individual  absorbers  on  seat  supports.  This  paper  includes 
calculations,  designs  and  conclusions  for  maximum  human  protection  in  aircraft 
utilizing  hydraulic  shock  absorbers.  (J.  Aviation  Med.  30(3) :201,  March  1959) 
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Ryan,  J.  J.  I960  AUTOMATIC  SEAT  BELTS 

(Univ.  of  Minnesota,  May  9-11,  1960) 

ABSTRACT:  In  this  paper,  it  is  suggested  that  if  automatic  seat-belts  were  in¬ 
stalled  in  automobiles  the  public  would  be  glad  to  utilize  them  as  an  injury 
prevention  device.  The  automatic  seat-belts  are  attached  to  the  seat  by  a 
mechanism  which  continually  keeps  them  retracted  to  the  rear  of  the  seat  in 
proper  position  for  immediate  use.  When  the  ends  of  the  seat-bolt  on  each  side 
of  the  passenger  are  clasped  and  pulled  forward  slowly,  the  belt  may  be  easily 
fastened  in  front.  If  the  belt  is  pulled  rapidly  the  automatic  locking  device 
clamps  it.  The  driver  is  not  restrained  in  forward,  lateral,  or  rotary  motion. 
When  the  buckle  is  released  the  two  ends  of  the  seat-belt  retract  to  the  back 
of  the  seat.  If  a  sudden  force  is  applied  by  the  body  on  the  seat-belt  as  in 
an  accident  the  belt  is  locked  tight  and  the  passenger  is  restrained  securely. 
Several  safety  factors  are  added  to  the  seat  locking  device  to  Insure  protection 
The  seat  is  arichored  to  the  floor  with,  cables  in  such  a  way  that  it  may  only 
Tiove  for  the  adjustments  established  by  the  car  manufacturers.  The  use  of  auto¬ 
matic  seat-belts  will  prevent  the  distaste  observed  by  the  present  haphazard 
arrangement  and  will  allow  convenience  and  security. 
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SAFETY  DEVICES  FOR  GROUND  VEHICLES 
of  Health,  Education  and  Welfare,  Public  Health  Service, 

ABSTR^T:  The  primary  object  of  this  research  is  the  investigation  of 
to  reduce  injury  and  death  caused  during  automotive  accidents.  The  high 

imperative  the  development  of  methods  for  raoft 

Lfi^nr  J  properly  packaging  the  occupants. 

Equiprcnt  has  been  developed  for  the  evaluation  of  the  hydraulic  shock- 

these  goals.  Preliminary  testing  and  modification  of  these  device  is  * 
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performed  on  the  Project's  machine  for  applying  high- impact  loads.  The 
data  obtained  from,  human  tests  with  seat  belts  is  applicable  to  most  endeavors 
utilizing  human  limitations  in  deceleration.  The  tests  have  shown  the 
similarity  of  the  dynamics  of  a  human  with  an  equivalent  mechanical  figure' 
and  have  pointed  out  the  effectiveness  of  force  measurement  by  models  in 
place  of  a  human.  The  tests  have  also  shown  the  forces  that  must  be  resisted 
under  conditions  of  deceleration  which  are  established  up  to  the  limit  of 
material  strengths.  The  determination  of  the  magnitude  of  the  forces  humans 
can  withstand  about  the  pelvic  regions  and  the  chest  is  of  great  importance 
and  will  be  sought  by  further  studies. 
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Ryan,  J.J.  1961  HUMAN  CRASH  DECELERATION  TESTS  ON  SEAT-BELTS. 

(Paper,  Annual  Meeting  of  the  Aerospace  Med.  Assoc.,  Chicago,  Ill., 
26  April  1961) 


ABSTRACT:  Tests  have  shown  that  seat-belt  forces  applied  to  the  human  subject 
in  deceleration  are  sinusoidal  in  character,  are  determined  by  the  natural 
frequency  of  the  spring-mass  system  and  by  damping,  and  are  dependent  upon  the 
time  history  of  the  forces  applied  at  the  belt  connections.  The  development  of 
favorable  seat-belt  characteristics  is  described.  The  limiting  forces  are 
dependent  upon  the  ability  of  the  pelvic  bone  system  to  transmit  the  sinusoidal 
rearward  and  downward  forces  exerted  by  the  belt  on  the  body.  A  secondary 
problem  is  the  rotation  of  the  upper  torso  about  the  seat-belt  after  impact. 

The  results  of  these  force  applications  from  tests  are  noted.  Criteria  of  air¬ 
craft  design  are  suggested  to  allow  maximum  impacts  without  immobilizing  injury, 
permitting  imnediate  evacuation.  (Aerospace  Med.  32(3): 246,  March  1961) 
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Ryan,  J.J.  1962  AUTOMOTIVE  HUMAN  CRASH  STUDIES 

In  Impact  Acceleration  Stress:  Proceedings  of  £  Symposium  With  a 
Comprehensive  Chronological  Bib  1 ioeraphy .  National  Academy  of  Sciences, 
National  Research  Council,  Publication  No.  977,  Pp  345-354 


ABSTRACT:  The  development  of  safety  devices  for  vehicles  has  required  research 
into  the  application  of  engineering  principles  for  the  mechanical  reduction  of 
impact  forces.  It  has  been  shown  that  the  forces  exerted  on  a  human  supported 
by  a  seat-belt  may  be  reduced  foir  times  through  proper  engineering  design  of 
the  vehicle  and  the  belt.  Further  studies  with  human  beings  in  the  seat-belt 
environment  using  the  apparatus  available  require  an  extension  of  the  engineer¬ 
ing  with  bio-physics  and  applied  medicine. 
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Ryan,  J.J.  1962  CRASH  DECELERATION  TESTS  WITH  HUMAN  SUBJECTS 

(Paper,  Fourth  Annual  Meeting  of  the  Htman  Factors  Society,  Boston,  Mass. 
Sept.  14,  1960) 
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Ryan,  J.J.  1962  MECHANICAL  REDUCTION  OF  IMPACT  FORCES  BY  AUTOMOTIVE 
DESIGN.  (Presented  before  the  Annual  Meeting  of  the  American  Med. 
Assoc.,  New  York,  27  June  1961)  Published  In  Research  Review  6f21:l-37 
by  the  National  Safety  Council,  Chicago,  June  1962. 
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Ryan,  J.J.  1962  REDUCTION  IN  CRASH  FORCES. 

In  Cragun,  M.K.,  ed. ,  The  Fifth  Stapp  Automotive  Crash  and  Field 
Demonstration  Conference.  Sept.  14-16.  1961.  Pp.  48>89 
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Rye,  J.R.  1949  QUALIFICATION  TESTS  OF  A  PILOT'S  SEAT  ACTUATING 

CYLINDER  (152-58037)  FOR  AIR  FORCE  APPROVAL.  (North  American  Aviation, 
Inc.,  Los  Angeles,  Calif.)  Report  no.  NA-49-174,  ASTU  ATI- 59336, 

March  1949 


ABSTRACT:  Qualification  tests  were  requested  on  a  pilot's  seat  actuating 
cylinder  designed  for  the  F-86  fighter.  With  the  exception  of  the  low 
temperature  test,  all  tests  were  conducted  with  AN-0-366  specification 
hydraulic  oil.  For  the  low  temperature  test  (-65°F),  the  actuating  cylinder 
was  made  of  parts  with  dimensions  that  allowed  minimum  clearances  and  were 
within  101  of  the  worst  conditions  the  prints  allowed.  The  finishes  on 
sliding  surfaces  were  determined  on  a  Profilometer  and  found  to  be  within 
the  tolerances  the  prints  allowed.  It  was  concluded  that  the  actuating 
cylinder  satisfactorily  passed  qualification  tests  in  accordance  with  the 
requirements  of  specification  AN-C-66. 


RRSTRATNT.  PROTECTION.  AND 
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Sabbagh,  E.N.  1956  PERFORMANCE  CHARACTERISTICS  OF  CUSHIONING  MATERIALS 
IMPACTED  UNDER  A  HEAVY  WEIGHT  HIGH  IMPACT  SHOCK  MACHINE . 

(Lowell  Technological  InstlCute  Research  Foundation,  Mass.) 

Rept .  for  Dec.  1954-  June  1955,  Contract  No.  AF18(600)-127, 

Rept.  No.  TR-55-229,  Feb.  1956.  ASTIA  AD  90  856 


ABSTRACT:  The  energy  absorption  characteristics  of  cushioning  materials 
lq>acted  under  a  heavy-weight  high-impact  shock  machine  (AD  90  917)  are 
reported  as  analyzed  by  an  analog  computer  system.  Test  specimens  were 
fabricated  in  the  shape  of  circular  cylinders;  the  diameter  of  the  circular 
bases  was  24  in.  and  the  thickness  of  the  specimen  was  either  2,  4,  or  6 
inches.  Specimens  for  tests  at  standard  conditions  were  stored  for  5  days 
on  racks  in  an  air-conditions  testing  room  at  70  degrees  F  and  567.  RH. 
Cushioning  materials  tested  at  -67  degrees  F  and  160  degrees  F  were  condi¬ 
tioned  in  a  temperature  chamber  for  3  to  4  hours  prior  to  testing.  The 
impacting  hammer  had  a  static  weight  of  1.28  psi  over  the  area  of  the 
sample  throughout  the  tests.  The  velocity  of  the  hammer  at  the  time  of 
Initial  contact  varied  from  20  to  50  fps  in  increments  of  5  fps.  Graphs 
of  energy  are  presented  for  36  materials.  Test  results  are  also  given 
in  tabular  form  for  certain  values  of  thickness  and  velocity  in  order  to 
present  strain  data,  values  of  resilience,  and  other  information.  Results 
for  15  additional  materials,  for  which  Insufficient  quantities  were  avail¬ 
able  for  complete  tests,  are  also  presented  in  tabular  form.  The  tests 
show  that  the  expanded  polystyrenes  are  the  best  energy  absorbers.  Wood 
fiberboard,  high-density  wool  pads,  and  cane  fiberboard,  respectively, 
follow  the  expanded  polystyrenes  in  energy  absorbing  capacity. 
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Salter,  N.  1952  THE  EFFECT  OF  DEGREE  OF  ELBOW  FLEXION  ON  THE  MAXIMUM  TORQUE 

- DEVELOPED  IN  PRONATION  AND  SUPINATIOR.^ 

J.  Anatomy  86:197-202. 
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Sandbor$,  H.  1959  EJECTION  SEAT  FOR  SUPERSONIC  SPEED. 

Hedd.  Five  Navalmed  Natnnd  8(2):22-3 
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Santa  Maria,  L.J.  1958  THE  EFFECTS  OF  VENTILATING  AND  HIGH  AMBIENT  TEMPERATURES  ()« 
FLOW  RATES  NECESSARY  TO  MAINTAIN  COMFORT  IN  A  FULL  PRESSURE  SUIT  Jour. 
Aviation  Med> .  29(3) :2A9,  March  1958  ^ 


ABSTRACT:  A  study  was  made  of  the  effects  of  ventilating  and  high  ambient  temperatures 
on  the  ventilating  flow  required  for  maintenance  of  comfort  in  subjects  wearing  a 
full  pressure  suit.  Total  and  evaporative  heat  loss,  mean  akin  temperature,  and 
rectal  temperature  were  measured  in  3  subjects  maintained  for  2  hours  at  a  simula'- 
ted  altitude  of  18,000  feet,  with  ambient  temperatures  of  150°,  subjects  were 
thermally  comfortable  with  ventilating  flow  rates  averaging  800  liters /minute. 

With  90°  ventilating  air,  flow  rates  as  high  as  900  liters/minute  were  inadequate 
to  maintain  thermal  comfort. 
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Santi,  G.P.  1948  EJECTION  FLIGHT  TESTS  CONDUCTED  WITH  P-82B  AIRPLANE  AT  MUROC 
ARMY  AIR  FIELD  (Air  Material  Command,  Wright  Field,  Dayton,  Ohio)  Memorandum 
Report  No.  MCREXA  7-45341-3-5.  10  May  1948,  ATI  63579 

ABSTRACT;  A  series  of  twenty  flight  test^  were  conducted  with  regard  to  human- 
and  dummy-subject  pilot  ejection  from  a  TF-80C  fighter  airplane.  Five  of  these 
tests  were  conducted  with  a  human  subject.  A  modified  Lockheed  Aircraft  CorporF 
tion  ejection  seat  equipped  with  the  M- 1  aircraft  personnel  catapult  was  used. 
Satisfactory  ejection  of  a  pilot  with  gear  totaling  approximately  300  lb  can  be 
accomplished  from  an  airplane  in  flight  up  to  Indicaced  airspeeds  of  at  least 
500  mph.  The  stabilization  parachute  functioned  satisfactorily  in  initiating 
operation  of  the  automatic-parachute  and  safety-belt  accessory  equipment. 
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Santi,  G.  P.,  T.  C.  Hill,  &  V,  Mazza  1949  PILOT  EJECTION  FLIGHT  TESTS  CON¬ 
DUCTED  WITH  A  TF-80C  AIRPLANE  AT  MUROC  AND  HAMILTON  AF  BASES.  (Air  Material 
Command,  Wright-Patterson  AFB,  Ohio)  Rept  .  No.  MCREXA-7-45341-4-1 ,  Aug .  IS, 
1949 
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Santi,  Gino  P.  1953  FLIGHT  TESTS  OF  DOWNWARD  AND  REARWARD  EJECTED  SEATS 
CONDUCTED  WITH  A  B-29  AIRPLANE 

fright  Air  Development  Center,  Wright-Pacterson  Air  Force  Base,  Ohio)  WADC  TR 
53-360  ASTIA  AD  76  427 


ABSTRACT:  A  series  of  29  tests  was  conducted  to  investigate  downward  and 
rearward  ejection  of  aircrew  personnel  as  methods  of  emergency  escape  from 
disabled  aircraft.  All  the  tests  were  made, in  flight  from  a  B-29  airplane. 
Tests  data  was  obtained  from  recording  instruments  and  photographic  airplanes 
The!:results  show  that  these  methods  of  escape  are  feasible  and  should  be 
further  investigated. 

The  tests  were  conducted  by  personnel  of  the  Aircraft  Laboratory,  Wright 
Air  Development  Center,  at  Edwards  Air  Force  Base  in  February  and  March  1^47. 
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Santi,  G.P.  1955  ACCELERATION  PROBLEMS  IN  EJECTION-SEAT  DESIGN. 
In  U.S.  Assistant  Secretary  of  Defense  (Research  and  Development) 
Washington  D.C.,  Shock  and  Vibration  Bulletin  No.  22  Supplement. 
ASTIA  AD  94  697 
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Santos,  F.  R.  1951  PROBLEMAS  MEDICOS  DA  SAIDA  DE  EMERGENICIA  DOS 
AVIOES  DE  GRANDE  VELOCIDADE  (Medical  problems  of  Emergency  Escape 
From  High  Speed  Aircraft) 

Imprensa  Medica,(Rio  de  Janeiro)  27:81-92,  Feb.  1951 
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Santos,  F.  R.  1952  SALTO  PARAQUEDAS,  DECISAO  E  PROBLEMAS.  (PARACHUTE 
JUMPING:  DECISION  AND  PROBLEMS)  Imprensa  medica.  Rio  de  Janeiro 
28(459) ;51-67 


ABSTRACT:  The  decision  to  bail  out  from  an  airplane  is  influenced  by 
factors  related  to  the  aircraft  (t3rpe,  condition,  position  in  the  air, 
velocity,  and  degree  of  maneuverability),  by  factors  related  to  the  alti¬ 
tude  (degree  of  anozia,  temperature,  and  distance  from  ar.ti-aircraf t 

f ire  in  combat),  by  terrain  features ,  and  by  atmospheric  conditions. _ 

Factors  determining  the  degree  of  safety  during  the  jump  are  as  follows: 
acceleration  during  free  fall,  deceleration  during  opening  of  the  para¬ 
chute,  and  impact  on  hitting  the  ground. 


/ 
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An  analysis  of  50  fatal  Instances  (17. SZ)  out  of  400  emergency  bailouts 
revealed  the  following  causes:  (1)  bailout  elevation  was  too  low,  ASX: 

(2>  the  parachute  got  caught  in  the  plane,  lOX;  (3)  the  subject  was  hit 
by  the  plane  during  fall,  20X;  (4)  other  causes  (parachute  was  improperly 

adjusted  prior  to  Jump,  parachute  caught  tire  from  burning  plane,  drowning 
of  airman),  22X.  Bone  fractures  on  hitting  the  ground  occurred  three  times 
less  in  experienced  parachute  Jumpers  than  in  those  who  had  never  Jumped. 

In  conclusion,  the  nx>st  important  reasons  for  the  unsuccessful  outcome  of 
emergency  bailouts  are  suomarized . 
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Saul,  E.  V.,  M.  W.  Raben,  L.  B.  Seronsy,  L.  Weiner,  et  al .  193f  HUMAN 

ENGINEERING  BIBLIOGRAPHY.  1956  -  1957.  (Naval  Engineering  Psychology 
Branch,  Off,ice  of  Naval  Research,  Wash.,  D.  C.)  Contract  NONR  494(13), 

ONR  Rept.  Oct.  1958 

ABSTRACT:  Personnel  responsible  for  the  humah  factors  considerations  in  the  de¬ 

sign  and  development  of  equipment  have  a  major  need  for  rapid  and  easy  access 
to  the  literature  pertinent  to  their  work.  This  bibliography  is  one  of  a 
planned  series  of  annual  bibliographies  of  literature  pertinent  to  human 
engineering  designed  to  meet  this  need.  There  are  five  main  parts:  1)  a 
topical  outline  that  defines  over  300  topic  headings,  2)  an  index  that  relates 
the  bibliographic  entries  with  the  topic  headings,  3)  an  alphabetic  index  of 
search  terms,  4)  an  anno;. ted  bibliography,  and  5)  an  index  of  authors. 
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Saul,  E.  V.  1959  HUMAN  ENGINEERING  BIBLIOGRAPHY,  1957  -  1958 

(The  Project  Staff,  Hun^n  Engineering  Information  &  Analysis  service.  Insti¬ 
tute  for  Applied  Experimental  Psychology,  Tufts  University)  ONR  1  RT  ACR-43; 
ASTIA  AD-235  970:  Oct.  1959 
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Savely,  H.E.,  W.H.  Ames,  &  H.M.  Sweeney  1946  LABORATORY  TESTS  OF 
CATAPULT  EJECTION  SEAT  USING  HUMAN  SUBJECTS. 

(AMC,  Wright  Field,  Dayton.  Ohio).  Memo  Rept.  TSEAA  695-66C 
Oct.  1946.  ASTIA  ATI  119947 


ABSTRACT:  The  purpose  of  this  report  is  to  present  the  results  of  ejection 
seat  experiments  on  the  30-foot  test  tower  using  the  T2  catapult.  Successful 
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utllizacion  of  the  present  type  catapult  ejection  seat  requires  a  solution  to 
the  following  problems:  (a)  Reduction  of  the  added  acceleration  imposed  on 
the  occupant  because  of  the  effects  of  cushioning,  compression  of  the  body, 
and  slipping  forward  in  the  seat,  (b)  Provision  of  safeguards  against  extreme 
flexion  or  extension  of  the  neck  during  the  ejection  stroke.  Before  human 
subjects  are  used  with  the  next  higher  fractional  charge  of  cartridges  of 
Type  low  6030-S,  namely  the  67.7-gram  charge,  either  in  aircraft  or  in  experi¬ 
mental  tests,  a  laiger  number  of  subjects  should  be  used  with  the  lower  frac¬ 
tional  charges  in  order  to  find  a  solution  to  the  problems  detailed  in  this 
report.  An  indoctrination  program  Involving  ejection  on  a  test  tower  should 
be  required  of  all  personnel  flying  airplanes  equipped  with  ejection  seats. 

The  two  100-foot  test  towers  now  under  construction  will  provide  experimental 
conditions  more  nearly  simulating  those  in  aircraft. 
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Savely,  H.  E.,  &  W.  H.  Ames  1948  '  ARM  RESTS  ON  EJECTION  SEATS. 
(Air  Technical  Service  Command)  TSEAA  695-66  G,  Jan.  1948. 


ABSTRACT:  Experiments  were  conducted  to  find  the  preliminary  measurements  of 
the  body  mass  supported  by  arm  rests  during  seat  ejection.  It  was  found  that 
era  rests  on  ejection  seats  are  beneficial  in  relieving  the  lower  back  of  a 
significant  portion  of  the  load  resulting  from  acceleration  from  seat  to  head. 
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Savely,  H.E.  1952  HUMAN  PROBLEMS  IN  ESCAPE  FROM  HIGH-SPEED  AIRCRAFT. 
Air  Univ.  Quart .  Rev. .  5(2):  65-67. 


ABSTRACT:  (1)  The  use  of  high-pressure  masks,  breathing  helmets,  and 

elastic  vests  has  proven  disadvantageous  (painful  distension  of  unprotected 
facial  areas,  pooling  of  blood  in  the  limbs,  leakages  through  the  masks).  - 

(2)  Determinations  of  human  acceleration  tolerance  by  means  of  catapult 
devices  revealed  that  an  average  of  20  g's  for  1/10  second,  or  25  g's  for 
.01  second  is  withstood  without  injury.  The  rate  of  application  of  the 
ejecting  force  has  an  influence  on  the  interaction  between  ran  and  seat; 
slower  application  of  force  will  make  higher  ejection  velocities  tolerable. 

(3)  Measurements  carried  out  on  the  linear  decelerator  (deceleration  cart) 
have  shown  that  man  can  tolerate  up  to  45  g's  wearing  a  simple  crash  harness. 
The  rate  of  application  of  the  decelerating  force  determines  again  the  effect 
on  the  human  organism  (shock  si-jns  were  observed  at  deceleration  rates  of 
1360  g/sec.,  while  a  rate  of  493  g/sec.  caused  no  ill  effects  at  decelera¬ 
tions  up  to  40  g).  Experimental  investigations  of  decelerations  of  longer 
duration  with  the  body  rotating  in  one  or  more  planes  are  still  outstanding. 

(4)  Wind-blast  effects  were  measured  under  simulated  conditions  in  wind- 
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tunnel  tests  on  unprotected  humans  at  wind  speeds  up  to  425  m.p.h 
(normal  bailouts)  and  up  to  470  m.p.h  (test  seat  ejections).  Blasts 
at  sonic  speeds  were  directed  4it  dummies  wearing  an  A-13A  oxygen  mask 
and  U.S.  Air  Force  F-3  helmets.  Tissues  of  the  body  protected  from 
the  direct  force  showed  no  ill  effects.  Medium-weight  winter  flying 
clothing  affords  ample  protection  against  high-altitude  temperatures 
(up  to  80,000  ft.) 
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Savely,  H.B.  1955  THE  PHYSIOLOGY  OF  ESCAPE 

(Paper,  Symposium  on  Escape  from  High  Performance  Aircraft,  Oct.  1955.) 
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Savely,  H.E.,  &  J.P.  Henry  1957  A  NEW  LOOK  AX  AVIATION  PHYSIOLOGY 

J.  Aviation  Med.  28(6) : 531-534 
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Sjavory,  D.J.  and  A.E.  White  1961  QUALIFICATION  TESTS  AND  ANALYSES 

INITIATORS,  CARTRIDGE  ACTUATED,  T25  and  T26.  (Frankford  Arsenal,  Philadelphia 
Pa.)  WADD  TR  59-309,  ASTIA  AD-258  548,  March  1961  ' 

aIbSTRACT:  Tests  were  conducted  to  detenu  ine  whether  the  miniaturized  T25  and 
26  initiators  satisfied  the  performance  requirements  for  the  larger  M3  and  M5A1 
initiators  they  are  intended  to  replace.  The  T25  and  T26  initiators  were 
subjected  to  a  complete  qualification  test  program  consisting  of  the  following 
tests;  safety  pin  pull,  drop,  low  temperature  ignition,  Iccked-shut  safety, 
p erfornvance ,  primer  indent,  environmental,  and  water  inmersion.  The  performance 
of  these  initiators  during  the  tests  was  evaluated  and  compared  with  the 
jierformance  characteristics  of  the  M3  and  M5  initiators.  The  average  performance 
(if  the  T25  and  T26  initiators  matches  or  exceeds  that  of  the  M3  and  M5A1  design 
requirements  and  specifications.  It  is  rccommerided  (1)  that  the  T23  and  T26 
.nntiators  be  standardized  for  use  in  aircraft  escape  systems  after  modification 
of  the  T289  cartridge  to  meet  pressure  differential  requirements,  and  (2)  that 
:he  mounting  ears  on  the  initiator  caps  be  lowered  to  provide  a  more  convenient 
mounting  surface,  similar  to  that  of  the  M3  initiator.  (Author) 
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Schafer,  Howard  C.  COLD-WEATHER  ENVIRONMENTAL  TESTS  OF  ROCKET  CATAPULT 
MK  2  MOD  0  (AIRCRAFT  EJECTION  SEAT) 

(U.  S.  Naval  Ordnance  Test  Station,  China  Lake,  Calif.)  NAVWEPS  Report  7875 
NOTS  TP  2858  May,  1962  ASTIA  AD  275430 

ABSTRACT:  A  series  of  cockpit  environmental  tests  was  condudted  on  one  model 
of  a  rocket  catapult  used  for  pilot  ejection  to  check  winter  temperature 
parameters.  Major  results  are  reported  on  the  temperature  environment  thin 
the  cockpit  of  an  F9F  aircraft  in  an  arctic  environment.  Severe  low  temperatures 
were  obtained  by  keeping  the  canopy  snow-  and  ice-free  during  part  of  the  test 
period,  which  Included  the  coldest  part  of  the  Alaskan  winter. 

This  report  includes  three  tables  and  three  graphs.  Weather  parameters 
are  touched  upon,  as  they  tended  to  decrease  minimum  cockpit  temperatures. 
Vertical  temperature  gradients  on  the  rocket  catapult  are  discussed. 
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Schellong,  F.  &  M.  Heinemeir  1^33  tJBER  DIE  KREISLAUFREGL’LATION  IN  AUFRECHTER 
KCRPERSTELLUNG  UND  IHRE  STORUNGEN  (Concerning  the  Circulatory  Regulation 
in  Perpendicular  Body  Position  and  Their  Disturbances) 

Zeltschrlft  fur  die  gesamte  experlmentelle  Medizin  (Berlin)  89:  49-60 
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Schsr,  S.  H.  1948  PILOT  ESCAPE  FROM  SPINNING  AIRPLANES  AS  DETERMINED 
PROM  FREE-SPINNIHG-TUNNEL  TESTS  ^ 

(U.  S,  National  Advisory  Committee  for  Aeronautics,  Washington,  D.C.) 
Rasearch  Memo  No.  L8D28,  Sept.  9,  1948 
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Scher,  S.  H.  &  L.  J.  Gale  1949  WIND-TUNNEL  INVESTIGATION  OF  THE  OPENING 

CHARACTERISTICS,  DRAG,  AND  STABILITY  OF  SEVERAL  HEMISPHERICAL  PARACHUTES. 
(National  Advisory  Co.irmlttee  for  Aeronautics  i  Washington,  D.  C.) 

NACA  Tech.  Note  1869. 

ABSTRACT;  An  investigation  has  been  conducted  to  determine  the  opening  charac¬ 
teristics  of  several  hemisph:^rical  parachutes  and  to  study  influence  of  the 
parachute  design  variables  on  these  opening  characteristics.  The  effects  of 
design  variables  on  the  drag  and  stability  characteristics  of  the  parachutes 
were  alao  evaluated 
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Scher,  S.H.  1951  PILOT  ESCAPE  Fk?M  SPINNING  AIRPLANES  AS  DETERMINED 
FROM  FREE -SPINNING-TUNNEL  TESTS.  NAC'  TN  2485  Oct.  1951 


ABSTRACT:  Procedure  for  pilot  escape  from  spinning  airplanes  bas  been 

determined  by  means  of  tests  in  which  pilot  escape  was  simulated  from  21 
airplane  models  spinning  in  the  Langley  20-foot  free-spinning  tunnel.  The 
results  in  general  indicated  that  the  pilot  should  ball-out  of  the  outboard 
side.  Calculated  centripetal  accelerations  acting  on  the  pilot  during  a 
spin  are  presented 
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Scherberg,  M.G.,  &  H.  Ferguson  1952  INVESTIGATION  OF  THF  ACCELERATION 
AND  JOLT  HISTORIES  DURING  ESCAPE  FROM  HIGH  SPEED  AIRCRAFT 
(Wright  Air  Development  Ctr.,  Wright -Patterson  AFB,  Ohio) 

WADC  TR  52  278,  Oct.  1952.  ASTIA  AD  5010. 

ABSTRACT:  Accelerations  having  short  durations  (less  than  5  sec)  and  orders 

of  magnitude  above  2  g  were  represented  by  the  equation  of  motion,  X  =  K  x  2, 
where  x  and  x  are  the  velocity  and  acceleration,  respectively,  and  K  is  a 
positive  constant.  Calculations  of  the  maximum  acceleration  expected  at  a 
given  time  (t)  after  the  initiation  of  escape  were  made  to  obtain  upper  bounds 
for  escape  acceleration  histories  depending  only  on  the  initial  velocity  of 
escape.  Graphs  of  these  upper  bounds  are  given  for  t  =  0.5  to  4.0  sec  and 
for  initial  speeds  at  200-mph  intervals,  from  400  to  1800  mph .  For  upper 
bounds  from  t-  0.0  to  0.5,  the  method  was  not  applicable;  an  alternate  method 
is  given  for  these  values.  Graphs  which  show  the  rate  of  onset  of  accelera¬ 
tion  (defined  as  a  jolt  and  represented  by  the  third  derivative  x  )as  a 
function  of  the  initial  acceleration  are  included  for  Initial  speeds  from  400 
to  1800  mph  in  200-mph  intervals.  Contrary  to  the  upper-bound  results,  the 
jolt  results  appeared  to  be  valied  at  transonic  and  supersonic  as  well  as  at 
sub-sonic  speed.  However,  chey  measured  only  the  jolt  caused  by  accelera¬ 
tion  decay.  The  accelerations  parallel  and  normal  to  the  spine  of  a  person 
in  a  tumbling  escape  unit  were  calculated  for  an  assumed  hypothetical  case. 
These  alternately  Increasing  and  decreasing  accelerations  caused  a  shaking 
phenomenon  which  may  be  beneficial  to  the  escaping  persoi  . 
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Scherlts,  S.,  &  E.C.  Andrus  1943  STUDIES  ON  THE  INFLUENCE  OF  PNEUMATIC 
LEGGINGS  UPON  THE  FLOW  AND  DISTRIBUTION  OF  BLOOD. 

CAM  No.  115,  18  Feb.  1943. 

ABSTRACT:  Used  from  4  to  34  subjects  for  different  procedures. 

(a)  Inflation  of  leggings  either  with  or  without  simultaneous  Inflation  of  an 
abdominal  belt  produces  no  circulatory  change  except  a  transient,  significant 
rise  In  venous  pressure  In  arms . 

(b)  Inflation  of  leggings  either  with  or  without  a  belt  has  a  very  favorable 
effect  on  circulatory  changes  produced  by  1  "g"  on  the  tilt  table.  (1)  Fall 
In  arterial  pressure  Is  prevented.  (2)  Cardiac  acceleration  Is  prevented. 

(3)  Cardiac  output  Is  sustained. 

(c)  The  mechanism  of  this  action  Is  thought  to  be  as  follows:  (1)  External 
pressure  of  leggings  Is  transmitted  to  veins  and  opposes  hydrostatic  congest¬ 
ing  pressure  there.  (2)  Normal  peripheral  resistance  in  arterioles  is 
Increased,  and  constriction  is  necessary  to  maintain  cerebral  blood  flow. 

(d)  Under  gravitational  forces  greater  than  1  "g" ,  belts  and  leggings  would 
probably  be  Inadequate,  might  even  prove  detrimental  by  opposing  venous  return 
from  the  legs.  Also  under  high  gravitational  force,  more  pressure  Is  needed, 

theoretically,  around  the  calves  than  around  the  thighs.  This  differential 
Is  not  provided  by  leggings. 

(e)  It  is  suggested  that  the  tilt  table  Is  a  valuable  testing  Instrument 
for  anti-  "g"  devices. 
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Schleicher,  R.L.  1947  STATIC  TEST  PILOT'S  AND  CO-PILOT'S 

'  EJECTION  SEAT  FOR  THE  MODEL  B-45A  AIRPLANE  -NAA  MODEL  NO.  NA-147 
(North  American  Aviation,  Inc.  Los  Angeles  Calif.)  Report  NA  47-1207 
ASTIA  ATI-  102369,  December  1947 

ABSTRACT:  Tests  were  conducted  to  static  load  the  pilot's  and  co-pilot's 

ejection  seat  and  to  demonstrate  that  the  strength  of  the  seat  was  sufficient 
to  meet  the  requirements  as  outlined  in  the  A.A.F.  Specification  No.  25279.  A 
production  type  pilot's  and  co'pilot's  ejection  scat  fabricated  per  N.A.A. 
Drawing  No.  147-53025  was  used  in  the  tests.  The  seat  was  supported  at  the 
catapult  gun  attachment  and  by  the  rollers.  Loads  were  applied  by  hydraulic 
struts  and  metal  straps  except  in  the  down  load  on  the  seat  back  in  which  case 
lead  weights  were  used.  In  each  test  condition  loads  were  applied  in  increments 
of  20,  40,  60,  66-2/3,  80,  90,  and  1007,  of  design  load.  Photographs  were  taken 
of  each  condition  at  1007.  design  load.  The  tests  reported  herein,  show  chat  the 
pilot's  ejection  seat  (147-53025)  meets  th®  strength  requirements  of  A.A.F. 
Specification  No.  25279. 
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Schleicher,  R.L.  1948  CASTING  CLASSIFICATION  -  BRACKET  ASSEMBLY  - 
PILOT’S  EJECTABLE  SEAT  ROLLER  ATTACHING  (147-53034  (A)  FOR  THE  MODEL 
B-45A  AIRPLANE  -NAA  MODEL  NO.  NA-147.  (North  American  Aviation,  Inc., 
Los  Angeles,  iCalif.)  Report  No.  NA-48-788,  ASTIA  ATI- 114  626,  July  1948 


ABSTRACT:  The  test  was  conducted  to  establish  by  static  test  the  classificatioa 
for  x-ray  inspection  of  this  casting  in  accordance  with  the  Army  Handbook  for 
Airplane  Designers,  Volume  I,  Eight  Edition,  Revision  7,  including  Amendment  #2. 

The  specimen  and  set  up  included  one  magnesium  alloy  sand  casting.  Spec.  AN-QQ-M- 
56  comp.  A  condition  HTA  tested  for  the  conditions  shown  to  be  critical  by 
the  design  stress  analysis.  The  casting  was  supported  in  a  steel  jig,  which 
simulated  the  airplane  structure,  ^nd  was  loaded  by  means  of  two  hydraulic 
struts.  The  tests  results  showed  there  was  .005"  deflection  at  limit  load  and 
no  indication  of  yield  after  limit  load  of  4100#  was  removed.  At  design  ultimate 
load  of  6150  there  was  .010  deflection  and  no  indication  of  failure. 
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Schleicher,  R.L.  1948  CASTING  CLASSIFICATION  BASE  ASSEMBLY  - 

NAVIGATOR'S  SEAT  (147-53107  (A)  FOR  THE  MODEL  B-45A  AIRPLANE  -  NAA 
MODEL  NO.  NA-147.  (North  American  Aviation,  Inc.,  Los  Angeles,  Calif.) 
ASTIA  ATI  114  800,  July  1948 

ABSTRACT:  Classification  for  X-ray  inspection  of  this  casting  in  accordance 
with  the  Army  Handbook  for  Airplane  Designers  was  established  by  static  test. 
Test  results  showed  a  .011"  deflection  at  limit  load  and  no  indication  of 
yield  after  limit  load  of  1377#  was  removed.  At  design  Ultimate  load  of  20661^ 
there  was  .022"  deflection  and  no  indication  of  failure.  Results  showed 
this  Casting  to  be  in  Class  A-1. 
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Stiraidt,  I.  193s  i,I ..I.IOC.FUiPllIii  PER  LUFTFAHRTMJIOI/.IN.  (Bib  1  io,;raphy  of 
/.V  i.i  l  vi  ic  irii  ) 

(lATl  i;-.:  J.  Spi'in,..  r  ,  I'OB) 

A;.S7.v>'a,T  :  T.'i’  iir;.t  of  <in  import. int  bibl  iograpijy ,  covorin:;  the  iitt-raturo 

in  .ivi.iiion  onci  li  i  .zii-a  1 1  i  Lude  research  up  to  the  end  of  the  year  1936., 

C.m.s  1 1 L  i.  Les  .1  survey  of  world  literature  on  the  subjects  of  psychophysiology  of 
t.u'  .  1 1  i  tuuc  _resc.irc  a  ,  accej.era  t  ion  research  (including  centrifugal  forces 

p.ir.ichuti  ju'ping,  .md  air  sickness),  accidents,  effects  of  sound,  fatigue, 
flying  s.ckness,  liyi.tg  fitness  and  avi.'ition  hygiene. 


2,886 
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Schmidt,  I.  1943  BIBLIOGRAPHIE  DER  LUFTFAHRTMEDIZIN.  ZWEITE  FOLGE.  EINE 

ZUSA>2-IENSTELLUNG  VON  ARBEITEN  USER  LUFTFAHRTMEDIZIN  UNO  GRENZGEEIETE,  1937 
BIS  ENDE  1940.  (Bibliography  of  Aviation  Medicine,  Parc  Two). 

Luf tfnhrtncdizin  Vol.  8,  No.  1,  March  1943. 

ABSTRACT:  The  second  volume  of  an  important  bibliography,  covering  the  liter¬ 
ature  in  aviation  medicine  and  high-altitude  research  through  the  years  1937  to 
the  end  of  1940,  Constitutes  a  survey  of  world  literature  on  the  subjects  of 
psychophysiology  of  the  flier,  altitude  research,  acceleration  research  (includ¬ 
ing  centrifugal  forces,  parachute  jutaping,  and  air  sickness),  accidents,  effects 
of  sound,  fatigue,  flying  sickness,  flying  fitness  and  aviation  hygiene. 
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Schmidt,  I.  1948  BIBLIOGRiXPHY  OF  AVIATION  MEDICINE.  VOLUME  III.  (Incomplete) 
(School  of  Aviation  Medicine,  Randolph  Air  Force  Base,  Texas) 

ALSI'ILICT:  A  compilation  of  reports  pertaining  to  Aviation  Mi'dicine  and  its 

borderline  fields,  covering  the  years  1941  through  1945,  and  including  supple¬ 
mentary  references  for  the  year  1940. 

After  t’uo  present  material  had  been  supplemented  above  all  by  Anglo-American 
literature,  it  was  supposed  to  be  published  as  the  third  volume  of  the  "Biblio¬ 
graphic  der  Luf tfahrtmedizin".  But  the  war  prevented  its  completion.  As  ue 
believe  that  these  references  will  be  of  interest  to  many  an  acromedical  scientist 
they  will  be  disseminated  for  public  use.  The  references  concern  first  of  all 
Germ.in  publications,  but  include  also,  those  foreign  papers  which  have  been 
accessible.  Anglo-American  references  have  been  omitted,  since  they  are  a^l 
listed  in  the  "Bibliography  of  Aviation  Medicine"  by  E.  C.  Hoff  and  J,  F.  Fulton. 
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Schmidt,  R.  V.,  et  al.  1961  PASSENGER  SAFETY  AND  COMFORT  CRITERIA  STUDY  IN 
DYNAMIC  ENVIRONMENTS.  (Northrop  Corp.,  Norair  Div.,  Hawthorne,  Calif.) 
PB-67,  Sept.  1961 
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Schneider,  J.  1950  PROTECTIVE  EQUIPMENT  FOR  THE  FLIER. 

German  Aviation  Medicine.  WW  II  (Dept.  Air  Force,  1950)  I,  645-648 


1,290 
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Schneider,  J.  1950  PROTECTIVE  MEASURES  FOR  THE  PREVFOTtnM 

especially  spinal  fractures  in  aircraft  on  skids 

Geraan  Aviation  Medicine,  WW  II,  op.  612-614. 


OF  injuries. 
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Scho lander,  P.P.  1943  FINAL  REPORT  ON  TEST  OF  ANTI  "G"  DEVICES  FOR 
PILOTS  (ANTI -BLACKOUT  DEVICE)  (Elgin  Field,  Proof  Dept ; ,AAF  Proving 
Ground  Connand)  Serial  No.  7-43-9.,  4  Nov.  1943. 


ABSTRACT:  (a)  The  Berger  Bros,  gradient  pressure  suit  and  the  Clark  Wood 
arterial  occulusion  suit  were  compared  by  24  experienced  pilots.  Both  suits 
were  effective  in  preventing  blackout  up  to  8  to  9.5  "g"  in  planes.  Both 
effectively  prevent, "g"  fatigue. 

(b)  When  2  to  3  "g"  are  held  continuously  for  two  to  ten  minutes,  the  AOS 
produces  severe  pain  or  distracting  discomfort  in  the  limbs.  No  discomfort 
is  produced'  by  the  GPS  when  2  to  3  "g"  are  held  continuously  for  20  minutes. 
Hence  the  GPS  is  preferred  by  most  pilots.  Both  suits  are  comfortable  when 
worn  outside  aircr.aft  and  offer  good  flotation. 

(c)  The  GPS  pressure  equipment  operates  satisfactorily  from  the  standard 
Instrument  vacuum  pump  with  special  oil  filter  in  tests  up  to  33,000  feet. 
The  few  failures  encountered  in  the  tests  could  be  easily  prevented  in  the 
future.  The  AOS  requires  an  electric  motor,  pump,  and  switch  to  power  it. 
Serious  failures  in  the  powering  devices  occurred.  Out  of  4  pumps  tested, 
one  was  completely  broken  in  the  process  and  2  partially  broken. 

(e)  Very  good  photographs  of  the  GPS  and  AOS  are  included,  also  photograpsh 
and  diagt^ams  of  the  two  Valves  and  graphs  df  their  performance  at  altitude. 
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Scholander,  P.T.  1944  TEST  OF  IMPROVED  PILOT  COMFORT  IN  FIOiTER 

TYPE  AIRCRAFT.  (  Army  AF  Proving  Ground  Command,  Eglin  Field,  Fla.) 
ASTLA  AII-83234,  26  January  1944 


ABSTRACT:  Four  (4)  test  flights  in  a  BC-1  airplane  and  eight  (8)  test  flights 
in  P-51B  airplane  shc'd  that  sitting  in  a  hammock  type  seat,  carrying 
parachute  and  dinghy,  offers  a  considerable  comfort  during  long  sustained 
flights  (1  to  4-3/4  hours)  and  is  secure  during  acrobatics. 
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Schreuder,  0.  B.  1951  MEDICAL  RESEARCH  MUST  CONTINUE  TO  DEVELOP  PROTECTIVE 
EQUIPMENT  FOR  THE  HUMAN  PILOT.  Tech.  Data  Digest  16:2,  May  1951. 
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Schroeder,  H.  A.  1951  PREVENTION  OP  INJURIES  DUE  TO  CRASH. 
si.  Avia.  M«d.  22:306-311,  Aug.  1951 
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Schroers,  R.  1951  SOME  DEVELOPMENT  FOR  GREATER  CRASH  SAFETY  IN  AIRCRAFT 
(Civil  Aeronautics  Adodnistration)  Oct.  1951 
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Schroers,  R.  J.  1952  SOME  DEVELOPMENTS  FOR  GREATER  CRASH  SAFETY  IN 
AIRCRAFT 

SAE  Quarterly  Transactions  6:241*251,  April  1952 
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Schwarz,  E.R.,  &  W.J.  Hamburger  1946  IMPACT  INVESTIGATION  ON  TEXTILE 
MATERIALS.  (Textile  Div. ,  Massachusetts  Institute  of  Technology, 

Div,  of  Industrial  Cooperation  Contract  #2-6343;  Fabric  Research 
Laboratories,  Inc.,  Contract  #045589;  U.S.  Army  Air  Corps,  Materiel  Div., 
Wright' Field ,  Dayton,  Ohio,  Order  #N33-038  AC-12462)  June  30  ,  1946, 
ASTIA  ATI  No.  87219 

TABLE  OF  CONTENTS: 

Theoretical  Discussion  of  Physical  Requirements  cf  Suspension  Lines 

A.  Energy  Absorption, 

B.  The  effective  Gage  Length  Method  for  Determining  Load-Elongation 
Diagrams , 

C.  Elongation  Balance  in  the  Conventional  Core,  and  Sleeve  Type  Braided 
Suspension  Line, 

D.  Inherent  Yarn  Elongation,  Crisp  and  Helix  Effects, 

Energy  Absorption  of  Properties  of  Sleeve  Yarns 
Energy  Absorption  Properties  of  Core  Yams 

Energy  Absorption  Properties  of  Suspension  Lines 

-  Shock  Loading  Characteristics  of  Parachute  Suspension  Lines 

Energy  Absorption  Properties  of  Formic  Acid  Treated  Sleeve  Yarn 
Energy  Absorption  Properties  of  Formic  Acid  Treated  26-Pick  Conventional 
Core  and  sleeve  Yarns 

- Comparison  of  Undrawn .  Partial Iv  Drawn,  and  Fully  Drawn  Nylon 

Energy  Absorption  Propeicies  of  Fiber  "A"  Compared  with  Nylon 


-  2,889  - 
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Schwarz,  E.  R.,  et  al.  1946  IMPACT  INVESTIGATION  ON  TEXTILE  MATERIALS. 
(Textile  Dlv . ,  Mass  Inst,  of  Technology,  Dlv.  of  Indl.  Cooperation) 
Progress  Rept .  No.  11,  10  Sept.  1946 


1,299 


Schwlrhtenberg,  A.H.  1961  MEDICAL  ASPECTS  OF  SPACE  FI  IGHT 
Ann,  Rev.  Med.  12:  299-322,  1961 


ABSTRACT:  A  great  deal  of  research  has  been  conducted  in  the  field  of  space 
flight  travel.  However,  the  application  of  the  knowledge  gained  from  the 
research  has  been  slow  because  of  the  lack  of  communication  among  the  scientists 
engineers,  and  physicians.  There  are  many  medical  Implications  that  can  be 
attributed  to  various  flight  stresses.  The  author  discusses  the  flight  stresses 
ss  well  as  commenting  on  selection  of  astronauts,  function  of  man  in  space,  and 
oan-machine  relationships. 
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Seiker,  H.  0.,  E,  E,  Martin,  0.  H.  Gauer  &  J.  P.  Henrv  1953  A  COMPARATIVE 
STUDY  OF  TWO  EXPERIMENTAL  PNEUMATIC  ANTI-G  bo ITS  AND  THE  STANDARD  USAF 
G-4A  ANTI-G  SUIT. 

(Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio)  WADC-TR 
52-317,  Feb.  1953. 
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Self,  T.  M.  1951  MATS  ADOPTS  REARWARD  SEATING 
Aviation  Week  54(26) ;  59-60,  Ju.ie  25,  1951 

■ABSTRACT:  Military  Air  Transport  Service  announces  that  all  the  future 
transport  planes  it  orders  will  be  equipped  with  seats  facing  the  rear  of 
the  plane.  MATS  carried  members  of  the  Aviation  Writers  Association  to 
their  annual  convention  In  New  York  in  the  first  Boeing  C-97  to  be  fitted 
with  permanent  rear\>rard-facing  seats;  20  more  C-97's  are  to  be  similarly 
outfitted. 


Thirty  pairs  of  double  folding  seats,  arranged  in  two  rows,  are  built  to 
withstand  16  G.  Built  according  to  designs  by  the  Aero  Medical  Laboratory 
of  the  Air  Force's  Air  Materiel  Command,  at  first  glance  they  seem  rather 


•pare.  They  have  only  an  Inch- thick  foam  rubber  cushion  ovei"  contoured 
seat  and  back  pads,  and  arm  restsi  and  another  small  pad  at  the  back  of  the 
head.  But  they  actually  are  more  comfortable  and  less  fatiguing  than  the 
deep  cushions  used  on  commercial  aircraft. 

The  primary  object  of  the  seats  is  safety.  Crash  deceleration  is  absorbed 
by  entire  back,  neck,  and  head,  and  parts  of  the  arms  and  legs.  Laboratory 
tests  show  the  body  can  take  40  G'  for  short  periods  without  injury. 

Some  transport  manufacture res  are  afraid  of  the  psychological  factors 
involved  in  rearward  seating.  The  two  main  arguments:  (1)  Passengers  will 
wonder  why  all  planes  are  not  equipped  with  them|Will  be  nervous  about 
flying  in  ships  with  present  forward-facing  seats,  and  will  be  too  crash 
conscious;  (2)  Americans  are  used  to  facing  forward  and  will  resist  any 
change.  A  foreign  flag  carrier  spokesman  discounts  both  these  arguments. 

The  British  and  Australians  have  used  rearward  seating  for  some  time  with 
success.  The  Airworthiness  Division  of  ICAO  has  decided  to  continue 
rearward- facing  seats  as  a  recommended  project.  International  Air  Trans¬ 
port  Assn,  feels  the  idea  is  theoretically  sound  but  wants  evidence  of 
benefits  counterbalancing  the  cost  and  effort  involved. 

recent. awitch  is  a  result  of  five  years'  investigation  and  development 
by  the  Air  Materiel  Command  in  conjunction  with  MATS.  rjoumal  nf 
Aviation  Medicine  23(1):88,  Peb.  1952>  ~ 
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Sells,  S.B.&  C.A.  Berry,  eds.  1961  HUMAN  FACTORS  IN  JET  AND  SPACE  TRAVEL: 

A  MEDICAL- PSYCHOLOGICAL  ANALYSIS  ^ 

(New  York:  Ronald  Press) 


ABSTRACT:  Contents  include:  "Medical  Aspects  of  Jet  and  Space  Travel"  by 
A.  Graybiel;  "Natural  Environment  and  the  Environment  of  Flight"  by  H.B.  Hale; 
"Radiobiology  and  the  Environment  of  Flight"  by  G.L,  Hckhuis;  "Basic  Aspects 
of  Skilled  Performance"  by  W.A.  Wilbanks;  "Human  Operator  Performance  Under 
Non-normal  Environmental  Operating  Conditions"  by  W.G,  Mstheny;  "Group  Behavior 
Problems  in  Flight"  by  S.B.  Sells;  "Human  Qualifications  for  and  Reactions  to 
Jet  Flight"  by  C.A.  Berry;  "Human  Requirements  for  Space  Travel"  by  S.B.  Sells 
and  C.A.  Berry;  '’Protective  Medicine  in  Jet  and  Space  Flight"  by  J.A.  Norton; 

"Air  Craft  Accidents  and  Flight  Safety"  by  H.G.  Moseley;  "Human  Factors  Related 
to  Jet  Aircraft"  by  T.G.  Hanks;  "The  Engineered  Environmant  of  the  Space  Vehicle" 
by  H.G,  Clamann;  "Operational  Aspects  of  Space  Flight"  by  A.M.  Mayo;  and  "Specula 
tions  on  Space  and  Human  Destiny"  by  H.B.  Webb. 
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CURRENT  WORK  PROGRAM 


Senna,  J.  195<»  HUMAN  FACTORS  ANALYSIS  OF  PROTECTION  REQUIREMENTS  (BALLISTIC, 
CRASH,  ACOUSTICAL,  AND  VISUAL)  FOR  ARMY  AIRCRAFT  AND  AIRCREW  SYSTEMS. 
(Current  project  at  U.S,  Army  Quartermaster  Research  and  Engineering 
Coamand,  Natick,  Mass.) 


Description:  A  series  of  studies  has  been  completed  on  systems  for  providing 
optimal  protection  to  the  pilot  and  aircrew  against  the  hazards  encountered 
in  the  military  environment.  Emphasis  has  been  on  human  factors  problems 
which  must  be  solved  to  provide  such  protection.  Particular  attention  is, 
devoted  to  influencing  the  design  of  clothing  and  equipment  used. 
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Serocki,  E.  L.  '  1959  DOWNWARD  EJECTION  SEAT  (ECP  420)  LOW  ALTITUDE  FLIGHT  TESTS 

(Boeing  Airplane  Co.,  Wichita,  Kansas)  Doc.  No.  D3-2280;  Contr.  No.  AF33(600) 
-32863.  April  1959 

Summary:  The  low  and  intermediate  airspeed  tests  conducted  on  the  downward 
ejection  seat  (ECP  420)  at  low  altitude  were  successful  although  seat-dummy 
separations  were  delayed  to  some  degree  during  each  test  .  Both  high  speed  tests 
were  unsuccessful  due  to  deployment  failure  of  the  recovery  parachute. 

The  tests  have  shown  that  a  separating  device  on  the  downward  seats  is  necessary 
to  assure  rapid  controlled  separation  of  the  seat  .and  occupant  after  ejection. 

This  ejection  event  is  the  primary  factor  in  establishing  the  minimum  altitude 
for  safe  emergency  escape. 

During  the  two  low  speed  tests  the  dummy  separated  from  the  seat  and  the  parachute 
<ras  fully  Inflated  approximately  290  feet  and  350  feet  below  the  airplane.  The 
}arachute  was  fully  inflated  approximately  220  feet  below  the  airplane  during  the 
intermediate  airspeed  test.  (AUTHOR) 
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Shannon,  Robert  h.  1959  USAF  SEAT  EJECTIONS  (January  1,  1959  -  December  31, 
1959) 

(Directorate  of  Flight  and  Missile  Safety  Research,  Norton  Air  Force  Base, 
California)  No.  M- 10-60  July  1960  ASTIA  AD  242728 


ABSTRACT:  The  data  contained  in  this  report  were  compiled  from  questionnaires 

completed  by  crewmembers  who  used  the  ejection  seat  as  a  means  of  escape  during 
Inflight  emergencies  and  from  aircraft  accident  reports  submitted  on  accidents 


inadvertent  ejections  su!- '.equt  nt 


Involving  ejection  during  1959,  Intentional  or 
to  ground  Impact  are  not  Included. 

It  Is  the  intent  of  this  report  to  advise  research  and 
of  current  problem  areas  and  to  provide  operating  personnel 
analysis  of  USAF  ejection  experience. 

These  data  provide  the  background  information  for  ext:en.sive  aircrew 
Indoctrination  concerning  pre-ejection,  ejection,  and  post-ejection  conditions 


development  ■igencie.s 
with  an  up-to-date 


1,306 


Sltapland,  D.J.  1961  THE  USE  OF  MATHEMATICAL  MODEXS  TO  IWESTIGATE 
THE  EFFECTS  OP  PROTECTIVE  SUPPORTS  ON  THE  HUMAN  BODY  DURING  ABRUPT 
ACCELERATIONS.  (Stanley  Aviation  Corp. ,  Denver,  Colo.) 

Rept.  No.  781,  Sept.  1961. 
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Sharp,  J  E.  1962  CONSIDERATIONS  FOR  A  LAP-BELT-SHOULDER  HARMISC  ASr.LMDLY 
Un  M.  K.  Cragun,  ed..  The  Fifth  Stapp  Automotive  Crash  Field 
Deironstration.  Sept .  IA-16_,  1961)  Pp.  253-254. 
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Shaw,  R.S.  1947  HUMAN  TOLERANCE  TO  ACCELERATION  IN  DOWNWARD  SEAT  EJECTION 

(AMC,  Wright-Patterson  Af B ,  Ohio)  Memo  Rept.  TSEAA  695-74C 
12  Dec.  1947. 


CONCLUSIONS:  In  downward  seat  ejection,  velocities  of  28.5  feet  per  second 
can  be  aafely  a-complished  using  a  24-inch  stroke. 

The  standard  safety  belt  and  shoulder  harness  with  the  addition  of  toe  straps 
provide  adequate  fixation  of  subjects  in  this  ejection.  (DACO) 
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Shaw,  R.S.  &  H.E.  Savely  1947  ACC  EX  ERAT I  ON -TIME  DIAGRAM  FOR  CATAPULT 

- EJECTION  SEATSi. - (Aerdmedtcal-  Lab  .  Wright-Pat  terson  AFB  i  Ohio) 

Memo  Rept.  TSEAA  695-66D,  ll  Feb.  1947 


/ 
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Shaw,  R.  S.  1947  TEST  FIRING  OF  FD  CATAPULT  FOR  DOWNWARD  SF-AT  EJECTIOK. 
Memo  Rept.  No.  MCREXD  69S-74-1,  May  1947 
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Shaw,  R.S.  6.  J.P.  Henry  1948  THE  PRESSURIZED  HELMET  AS  A  liEGATIVE  C 

PROTECTIVE  DEV'ICE.  Aero  Medical  Laboratory  Serial  No.  MCREXD4-695'-74-E, 
Air  Material  Conmand  Memo  Rept .  T3EAA-695-74E 


ABSTRACT:  In  MR.  No.  TSEAA-660-100 ■ entitled  "Emergency  Pressure  Suit",  dated 
May  5,  1946,  a  pressurized  helmet  is  described,  and  its  use  as  a  negative  g 
protective  device  is  suggested.  Inasmuch  as  most  of  the  injury  from  negative 
acceleration  of'  several  seconds  duration  is  related  to  over-distension  of  the 
blooc  vessels  of  the  head,  it  is  reasonable  that  such  a  helmet  applying  counter 
pressure  to  these  vessels  would  provide  some  degree  of  protection.  This  work 
was  undertaken  to  determine  the  amount  of  protection  such  a  device  would  afford. 
This  report  describes  preliminary  experiments  to  evaluate  the  pressurized  hel¬ 
met  as  a  protective  device  against  negative  acceleration.  The  preliminary 
experiments  suggest  that:  (a)  Pressure  breathing  with  a  pressurized  helmet  does 
not  significantly  raise  negative  g  tolerance,  (b)  The  use  of  the  pressurized 
helmet  with  the  glottis  closed  raises  negative  g  tolerance  by  an  amount  similar 
to  the  positive  g  tolerance  increase  obtained  front  the  antl-g  suit. 
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Shaw  R.  S.  1948  TEST  FIRING  OF  T-7  CATAPULT  FOR  DOWNWARD  SEAT  EJECTION. 

(Wright  Air  Devel,  Command,  Wt ight-Patteraon  AFB,  Ohio)  WADC  MCREXD-695- 
741;  11  May  T948. 
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Shaw,  R.  R.  1952  NOTES  ON  BACKWARD  FACING  SEATS, 

(Dept.  Civil  Aviation,  Commonwealth  of  Australia).  July  1952. 
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Shaw,  R.  R.  1956  RELATIVE  COMFORT  IN  FORWARD  AND  BACKWARD  FACING  SEATS. 

(Dept.  Civil  Aviation,  Australia)  Rept.  SM-18,  Issue  2;  25  May  1956. 
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Shea,  F.  19S3  CIR  CALLS  FOR  .nROfJGER  CABINS. 

Aviation  Week.  59(16) : 98-99.  19  Oct,  19S3. 


ABSTRACT:  In  the  controversjr  o’/er  forward-facing  versus  aft-facing  seats 
in  transport  planes,  it  is  felt  that  there  has  not  been  enough  evidence 
collected  by  Investigators  of  air  crashes  to  justify  one  in  preference  to 
the  other.  The  crash  of  a  DC-6  at  Elizabeth,  N.J.,  on  Feb.  11,  1952,  is 
described,  and  it  is  stated  that  the  investigators  of  this  accident  reported 
that  the  casualty  rate  would  have  been  Just  as  high  with  aft-facing  seats  as 
with  the  forward-facing  seats,  which  were  standard  on  this  plane.  However, 
it  is  definitely  recommended  that  seats  in  transports  be  reinforced  for  lateral 
g  forces.  Present  seats  are  designed  to  bear  only  1  and  1/2  g  laterally,  and 
it  is  reconnended  that  they  be  strengthened  to  stand  loads  as  high  as  33  g 
laterally. 
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Sheffield,  P.C.  1962  "G'*  MEN  OP  THE  AIR  ON  PILOTS  FLATfENING  OlTT: 

AVOIDING  THE  PHYSIOLOGICAL  ILL  EFFECTS  OF  VIOLENT  ACCELERATION. 
Plight.  41:134-135 
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Shepard,  L.P,  1962  OMNI-DIRECTIONAL  HIGH  ALTITUDE  HELMET 
(U.S,  Patent  3,030,626,  April  24,  1962) 


ABSTRACT:  A  brief  description  and  illustration  are  given  of  a  helmet  attached 
to  a  prossure  suit  used  In  high  altitude  flying.  A  rotatable  pressure  seal  Is 
included  for  maintaining  pressure  within  the  suit  during  movement  of  the  helmet 
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Sheperdson,  R.M.  1956  SPECIFICATION  FOR  IMPACT  BAG  INFLATIIC  UNITS  FOR 
THE  GAM-67  MISSILE.  (Radloplane  Co.,  Van  Nuys,  Calif.) 

Contract  No.  AF33 (600) -23893 ,  Rept.  No.  1123,  15  March  1956. 

ASTIA  AD  89  711 
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Siegel,  A.  1,  i  R.  H.  Tabor  i‘>'8  STUDY  TO  A5SKT,S,  T»K  PPITCTIVTNESS  AND 
UlIUZATION  OF  nn.L  PRESSURE  SUITS.  (Applle'l  Tsyi  holoKir  al  Services, 
Vlllanova,  Pa.)  Rept.  No.  NAMC  ACEL-373;  ASTIA  AD  200  528. 

ABSTPACT:  The  Mk  II  luli-preseurc  suit  assembly  was  investigated  in  the 
F3U-1  aircraft.  Control  arce.ss  in  the  su^.t  was  marginal.  Some  controls  were 
unreachable  or  Inoperable  at  various  suit  pressor  itat  ion .  Head  loobility  was. 
restricted  but  the  helmet  was  considered  generally  coiiifortablc.  The  Intelli¬ 
gibility  of  the  cotimunication  system  was  acceptable.  Suit  donning  was  accom¬ 
plished  in  10  to  18  min.  Increased  ventilation  tor  the  pilot  particularly 
before  becoming  airborne  was  necessary.  Some  pilots  were  unable  to  complete 
the  airstart,  spin  recovery,  and  ejection  procedures.  Aircraft  abandonment 
under  simulated  conditions  ranged  from  20  to  85  sec. 
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Siegel,  A.  I.,  J.  Bullnkis,  R.  Hatton,  &  K.  Crain  1960  STUDY  TO  ASSESS  THE 

EFFECl IVENESS  AND  UTILIZATION  OF  FULL  PTESSURE  SUITS;  A  Technique  for  tbll^ 
Evaluation  of  Operator  Performance  in  Pressure  Suits  and  Other  Flight 
Apparel.  (Naval  Air  Materiel  Ctr.,  Philadelphia,  Pa.)  NAMC -ACEL -'4  35; 

29  April  1960 

ABSTRACT:  The  need  for  a  rlqorous  method  for  evaluating  perceptual  and  motor 
performance  :.n  full  pressure  suits  end  other  flight  apparel  has  been  a  continuous 
one  In  Naval  aviation.  The  present  report  describes  a  method,  based  on  a  series 
of  generally  accepted  measurement  techniques,  for  meeting  this  need.  The  seneme 
is  based  on  determinations  of  performance  capability  of  the  following  types: 
rate  of  movement,  psychomotor  coordination,  manual  dexterity  and  light  manipula¬ 
tory  performance,  work  space  requirements,  visual  field,  anthropometric  flexibil¬ 
ity,  manipulative  area,  and  effort  required  for  task  performance. 

In  addition,  the  design  of  an  apparatus  which  will  allow  for  the  accomplishment 
of  standardized  measurements  in  each  of  these  areas  is  described.  (AUTHOR) 
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Sieker,  H.O.  1952  DEVICF.S  FOR  PROTECTION  AGAINST  NEGATIVE  ACCELERATION 
(Aero  Medical  Lab,,  Wright  Air  Development  Center,  Wr ight-Patterson  APB,  Ohio) 
WADC  TR  52-87,  Part  I,  June  1952.  ASTIA  AD  2135 

ABSTRACT:  Previous  experimental  work  has  shown  that  negative  acceleration  is 
tolerable  within  certain  physiological  limits.  This  report  summarizes  studies 
in  which  human  subjects  were  exposed  to  negative  acceleration  with  and  without 


.  }  S  If.  . 

- 


profecctcn.  The  tolerance  limit  for  negativ''  acceleration  in  utipt  t<.  ^  ed  nihject& 
In  the  uprifthc  r«eated  position  was  found  to  be  2.5  p.  The  .icceltr  it  iur.  vir 
limited  to  this  level  by  the  subject's  discomfort  and  the  bradvc  ani  v.i  noted  in 
the  electrocardiogram.  At  3  g,  in  addition  to  marked  discomfort,  conjunctival 
hemtnorrhages  and  cardiac  asystoles  were  noted.  When  the  subject  in  the  upright 
seated  position  was  protected  by  means  of  counterpressure  about  the  head  and 
neck,  the  tolerance  to  negative  acceleration  was  increased  to  5  g.  The  tolerance 
limit  for  negative  acceleration  was  found  to  be  4  g  in  the  negative  g  aspect  of 
the  USAP  prone  position  bed. 
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Sieker,  H.  0.  1952  DEVICES  FOR  PROTECTION  AGALNST  NEGATIVE  ACCELERATION.  PART 

II:  FLIGHT  STUDIES  (Wright  Air  Development  Ctr.,  Wright -Patterson  AFB,  Ohio) 
WADC  TR  52-87,  Pt.  2;  ASTIA  AD-6891;  Nov.  1952 

ABSTRACT:  Each  of  6  subjects  wearing  neck-sealing  full-prcs  ire  helmets  flew  5  to 
15  maneuvers  Involving  from  -1.0  to  -3.0  g  for  5  to  40  sec.  .n  M-7  negative-g 
valve  mounted  on  the  F-8i4E  aircraft  in  place  of  the  standard  >ositive-g  valve 
automatically  provided  a  helmet  pressure  of  25  mm  of  Hg  for  each  negative  g  obtain¬ 
ed.  Maneuvers  limited  to  -2  g  were  also  flown  by  3  pilots  without  pressure  in  the 
helmet.  All  pilots  agreed  that  the  pressurization  improved  their  comfort  during 
the  maneuvers.  The  helmet  restricted  peripheral  vision,  and  some  pilots  felt  that 
the  helmets  were  hot  and  stuffy.  Negative-g  maneuvers  were  estiibated  to  be  of  the 
most  value  only  in  evasive  tactics  of  fighter  vs  fighter;  however,  accelerations 
above  -3  g  require  extensive  aircraft  modifications.  (ASTIA) 
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Sieker,  H.O,  E.E.  Martin,  O.H.  Gauer,  &  J.P.  Henry  1953  A  COMPARATIVE 
STUDY  OF  TWO  EXPERIMENTAL  PNEUMATIC  ANTI-G  SUITS  AND  THE  STANDARD  USAF 
G-4A  ANTI-G  SUIT.  (Wright  Air  Development  Center,  Air  Research  and 
Development  Command,  Wright -Patterson  AFB,  Ohio)  WADC  TR  52-317, 

Feb.  1953.  ASTIA  AD  12716. 

ABSTRACT:,  Two  new  types  of  pneumatic  antl-g  suits  have  been  examined  which 
apply  pressure  to  a  greater  portion  of  the  lower  part  of  the  body  than  the 
standard  C-4A  suit.  The  two  suits  consist  of  (1)  complete  coverage  trousers 
composed  of  a  connected  system  of  circumferential  bladders  and  (2)  full 
pressure  trousers.  These  two  types  of  ar,tl-g  suits  provide  0.7  to  0.9  more 
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pri>t»  ct  ton  against  acceleration  than  the  standard  G-4A  antl-g  suit  which 
altordfd  1.8  g  protection.  A  comparative  study  of  the  effect  of  the  three 
types  of  protection  on  arterial  pressure,  venous  pressure  and  vertical  heart- 
to-head  di.ctance  was  undertaken  on  human  subjects.  During  acceleration  the 
Inflation  of  the  two  experimental  suits  maintained  mean  arterial  pressure  at 
eye  level  and  venous  pressure  at  heart  level  higher  than  did  the  G-AA  suit 
under  the  same  conditions.  The  shortening  of  the  heart -to-head  distance  was 
not  significantly  different  with  the  three  types  of  protection.  It  is  believed 
that  greater  protedtion  is  afforded  by  the  experimental  anti-g  suits 
bccauoc  they  apply  greater  pressure  evenly  to  a  larger  portion  of  the 
lower  part  cf  the  body  than  the  G-AA  suit  is  able  to  do.  By  this  means 
they  Increase  peripheral  arterial  resistance  and  venous  return  to  the 
heart  more  effectively  than  the  G-AA  antl-g  suit. 

The  two  experimental  suits  have  been  shown  to  be  an  effective  and  comfort¬ 
able  type  of  protection  against  acceleration.  Within  the  limits  of  black¬ 
out  or  comfort  tolerance  of  the  subject,  these  suits  have  been  demonstrated 
to  be  safe  for  human  use.  Moreover,  they  may  be  Incorporated  Into  a 
combination  altitude,  antl-g  and  exposure  suit.  These  new  antl-g  suits  have 
the  disadvantage  of  being  bulky,  poorly  ventilated  and  In  the  case  of  the 
full  pressure  suit,  difficult  to  don.  It  Is  concluded  that  further  study, 
testing,  modification  and  development  of  these  antl-g  suits  should  continue. 
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Sierra  Eng.  Co.  c.1955  A  TECHNICAL  DESCIRPTION  OP  SIERBA  SAM  AND  FAMILY 
THE  ANTHROPOMETRIC  (ANTHROPOMORPHIC)  TEST  DUMMIES, 

(Sierra  Eng.  Co.,  Calif,.) 
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Sierra  Engineering  Co.  1955 
DUMMIES, 

(Serra  Engineering  Co., 


SIERRA  SAM  AND  FAMILY  -  AMTHROPOMETRir  TEST 


Serra,  Calif.) 
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Sierra  Engineering  Co.  1959  GENERAL  DESCRIPTION  OF  THE  SIEpIrA  SAM  MODEL  263 
95th  PERCENTILE  ANTHROPOMETRIC  (ANTHROPOMORPHIC)  TEST  DljlMY, 

(Sierra  Eng.  Co.,  Sierra,  Cnllf.) 
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Slfuentcs,  S.S.  19:>8  SEAT  BACK -PASSENGER -IMPACT  ABSORPTION  CHARACTER¬ 
ISTICS  DEVELOPMENTAL  TEST  MODEL  22.  (Convair,  San  Diego,  Calif.) 

Kept.  #SL58-177,  16  June  1958. 
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Sllkey,  F.R.  &  MlclUtol  Rlckar^a  1955  INVESTIGATION  OF  A  METHOD  FOR  IMPROVING 
THE  PERFORMANCE  OF  UPWARD  EJECTION  SEATS  (Wiight  Air  Development  Center,  Alt 
Research  and  Development  Command,  United  Stares  A,F.,  Wrlght-Patters.on  AFB , 
Ohio)  Contract  No.  AF  33(616)-3025,  Task  No.  13437,  December  1955,  ASTIA,  AD- 
105255 

ABSTRACT:  The  rapid  Increase  of  the  maximum  speed'  of  USAF  aircraft  designs  has 
resulted  In  a  situation  where,  utilizing  available  seat  thrust  devices,  sufflclanr 
clearance  between  the  ejected  seat-man  combination  and  the  aircraft  vertical  sta 
blllzer  cannot  be  guaranteed.  The  objective  of  this  report  is  to  present  an  in¬ 
vestigation  of  one  method  for  solving  the  tail  clearance  problem.  The  method  is 
to  Increase  the  vertical  height  of  'the  ejection  seat  trajectory  by  means  of 
stabilizing  the  seat  In  a  high  lift  attitude  as  soon  as  possible  after  the  seat 
la  separated  from  the  aircraft.  This  report  presents  an  analysis  of  the  probleiss 
Involved  for  stabilized  high  lift  upward  ejection  seats.  It  Is  concluded  that 
stabilizing  the  upward  ejection  seat  produces  definite  Improvement  In  the  seat 
performance,  ft  must  be  noted  however  that  the  stabilized  high  lift  seat  con¬ 
figuration  will  not  be  the  same  for  large  and  small  altcrcft. 
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Silverman,  A.  J.,  S.  I.  Cohen,  G.  D.  Zuidema  &  L.  L,  Vickery  .  1958  PSYCHOLOGIC 
BIOLECTRIC  ASSESSMENT  OF  G-bUIT  PROTECTION. 

(USAF,  Wright  Air  Dev.  Div.,  Wright-Patterson  AFB,  Ohio)  WADC  TN  56-400. 
ASTIA  AD  97  278. 

ABSTRACT:  Performance  of  a  psycho.iwtor  task  and  arousal  as  measun-d  by  GSR 
were  assessed  on  six  subjects  who  were  centrifuged  at  3  g  for  ten  rides,  while 
protected  and  again  while  unprotected  by  an'anti-g  suit.  Results  suggested 
less  arousal  and  better  sustained  performance  when  protected  by  the  suit. 


Slnmons,  C.F.  1950  WINDBLAST  PROTECTIVE  VISOR  ASSEMBLIES  FOR  USE  WITH 
HELMETS  AND  OXYCEN  MASKS.  USAF  Technical  Report  6037,  Sept.  1950. 
ASTIA  ATI  87407 


ABSTRACT:  Problems  incident  to  the  development  of  wind  blast  head-protection 
equipment  for  use  by  aircrew  men  during  seat  ejection  were  studied.  The 
equipment  was  tested  by  using  both  live  subjects  and  dummies  ejected  from 
airplanes  flying  at  speeds  up  to  485  mph.  Tests  were  also  made  with  wooden 
model  heads  using  an  altitude  chamber  to  produce  air  blast  in  excess  of  500 
mph.  It  was  determined  that  a  modified  P-1  helmet  and  a  modified  A-13A  oxygen 
mask  plus  a  visor  mechanism  will  remain  on  the  wearer  at  485  mph. 
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SimrK-.ns',  C.F.  1953  HLmN  FACTORS  IN  PERSONAL  EQUIPMENT  FAILURES. 

(Aero  Medical  L<ib.,  Wr ight-Pa tterson  AFB,  Ohio)  WADC  Technical  Rept.  53-244, 
December  1953  ASTIA  AD  25  507 


ABSTRACT:  In-service  conditions  pertaining  to  the  effectiveness  of  standard 
AF  personal  equipment  are  reviewed;  type  p-3  protective  helmet  is  used  as 
an  example.  Loss  of  the  helmet  before  and  during  seat-ejection  escape  resulted 
in  some  fatalities.  Poor  fitting  of  the  helmet  prevented  proper  functioning 
ot  the  oxygen  masks.  Some  helmets  employed  were  too  weak  and  flexible  to  with¬ 
stand  wind-oiast  forces.  These  and  other  conditions  were  considered  to  result 
from  ignorance  of  the  available  instructions  concerning  installation  of  visor 
mechanisms  and  P-3  helmets.  Corrective  action  for  achieving  the  maximum 
protection  from  the  equipment  is  outlined. 
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Simons,  A.  K.  1951  TRACTOR  RIDE  RESFjARCH 

Paper;  Society  of  Auto,  Engineers  National  Tractor  Meeting,  10-13  Sept. 
1951.  S.A.E.  Prepringt  653. 

See  also  Society  of  Automobile  Engineers  Transactions.  April  1952,  Pp. 
357-364. 

ABSTRACT:  It  cannot  be  over  emphasized  that  the  job  the  tractor  must  do,  the 
position  of  the  seat  On  the  tractor,  and  the  posture  of  the  body  in  the  seat 
will  all  affect  tractor  scat  suspension  design.  One  scientific  approach  to  the 
problem  is  to  (1)  record  the  absolute  tractor  motion  in  all  3  directions  simul¬ 
taneously  while  the  firld  operation  is  in  progress,  (2)  subsequently  analyze 
those  records  in  the-light  of  human  tolerances  and  (3)  design  the  seat  suspension 
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to  isolate  against  the  objectionable  part  of  this  motion.  The  use  of  svjch 
electronic  equipment  opens  up  new  fields  of  investigation  to  the  suspension 
engineer  and  the  medical  profession  to  determine  physical  and  humin  responses  to 
all  conditions  of  motion.  The  challenge  is  to  the  seating  engineer  to  try  to 
devise  a  scat  suspension  that  will  do  as  good  a  job  In  Isolating  vibration  and 
supporting  his  body  as  do  his  own  legs  without  that  unfortunate  adjunct  of 
becoming  fatigued. 
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Simons,  A.  K.  1955  HEALTH  HAZARDS  OF  ROUGH  RIDING  VTHICLES, 

(Report  to  Commission  on  Accidental  Traurw ,  Armed  Forces  Epidemiological 
Board,  Dept,  of  Defense.  8  July  1955) 

NOTE:  CARI  PiS  30.1 

See  also;  Brostrom  Research  Laboratories  Kept.  No.  113. 

ABSTRACT:  In  spite  of  mounting  evidence  that  truck  and  tractor  riding  conditions 
are  undesirable,  investigations  studying  huirwin  reactions  in  the  Vibration  range 
above  the  so-called  "intolerable  limits"  have  not  been  mjde.  The  designers  of 
military  and  commercial  vehicles  need  to  know  the  consequences  and  safe  limits 
of  operation  of  "rough  riding"  on  nwn  before  they  will  improve  vehicle  suspension 
and  driver  scat  design.  To  satisfy  this  need,  it  is  essential  that  medical  and 
engineering  research  be  alerted  and  focused  to  study  the  effects  on  health, 
safety,  and  human  efficiency  of  exceeding  the  subjective  "intolerable"  limits  of 
shock  and  vibration  in  rough  riding  vehicles.  This  frequency  range  is  between 
1-8  cps.  with  intensities  up  to  accelerations  of  10  c's  on  the  driver.  As 
a  preliminary  and  constructive  step,  it  is  suggested  that  an  objective  group 
conduct  a  scientific  inquiry  into  the  overall  economic,  health  and  safety  aspect 
of  the  problem  and  publish  its  results. 
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Simons,  A.K..  A.O,  Radke  &  W.C.  Oswald  1956  A  STUDY  OF  ’‘TRUCK  RIDE" 
CHARACTERISTTCS  OF  STANDARD  CUSHION  VS.  SUSPENSION  TYPE  SEATS  IN 
MILITARY  VEHICLES 

Detroit  Arsenal  and  Aberdeen  Proving  Ground  Contract  No.  DA-1 1 -022-ORD-1999 ; 
ORD  Project  m-696;  DA  Project  5T7201001;  Sub-Directive  60405330-11-80802. 
Kept.  No.  118,  16  March  1956 


ABSTRACT:  The  purpose  of  this  study  was  to  elecLronicallv  record  and  compare 
the  "truck  ride"  (1-8  cps)  felt  by  the  truck  driver  in  a  standard  seat  cushion 
assembly  and  suspension  seats  installed  in  a  rubber-tired  military  truck  and 
.-driven  over  permanent  test  courses  at  the  Abe'deen  Proving  Ground. 
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Truck  acceleration  levels  in  the  vertical,  traneverse  and  longitudinal 
directions  were  found  to  exceed  the  "intolerable"  and  "unconfor table"  limits 
suggested  by  vibration  table  studies  in  Europe  and  the  U.S.A.  The  standard 
driver's  cushion  scat  amplified  vertical  basic  truck  motions  (1^-6-cps),  trans¬ 
mitting  an  average  of  1247.  of  the  vehicle  vibration  intensity  to  the  driver's 
belt  on  the  Belgian  block  and  staggered  bump  courses.  The  -nsistant  driver's 
seat  averaged  1397.  transmission.  The  suspension  seats  atteiuitcd  the  basic 
truck  motions  (1^-6  cps)  to  the  extent  of  transmitting  an  average  of  307.  of  the 

truck  vibration  intens.ty  to  the  driver's  belt  for  suspension  A  (697,  for  suspen¬ 
sion  B) ,  over  the  sane  test  courses.  These  field  test  results  correlate  w  !ti 
pel fornances  determined  in  laboratory  vibration  table  studies  of  mar,  on  the 
at.und.ird  and  suspension  type  seats.  This  correlation  is  important  because 
laboratory  vibration  table  studies  arc  easier  to  inake  and  are  subject  to  greater 
experimental  controls. 

Laboratory  vibration  studies  on  man  in  a  rigid  seat  were  made  (0-6  cps) 
which  show  the  different  responses  of  man's  head,  neck  and  belt  and  the  gross 
effects  of  variation  in  muscle  tension. 

Some  theories  arc  presented  on  man's  expenditure  of  energy  in  holding  onto 
steering  wheel  and  pushing  into  back  cushion  to  reduce  the  amplifying  effect 
of  conventional  cushions.  The  serious  lack  of  data  throughout  the  world  on 
man's  short  and  long  term  reaction  to  vibrations  in  the  1-8  cps  range  is 
emphasized. 
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Simons,  D.  G.  1954  METHOhb  AND  RESULTS  OF  ONE  YEAR  OF  BALLOON  FLIGHTS  WITH 
BIOLOGICAL  SPECITIENS.  J.  Avia.  1 .  25:380-387 
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Sinnamon,  Edwin  G.  &  W.S.  Wray  1962  BIBLIOGR(\PHY  OF  AVIATION  MEDICAL  ACCELERATION 
LABORATORY  PUBLICATION.S ,  1950-1960 

fu.S.  Naval  Air  Development  Center,  Johnsvillc,  ?a  J  NADC-MA-6211.  .Sept.  27,  1962 

ABSTRACT:  A  bibliography  with  abstracts  and  indices  is  presented  which  covers 
all  of  the  published  work  of  the  Aviation  Medical  Acceleration  Laboratory  during 
its  first  decade,  1950-1960.  The  primary  facility  at  this  laboratory  is  the 
50-foot  radius  human  centrifuge  with  its  g imba 1 -mounted  gondola.  This  device 
is  capable  of  producing  acceleration  levels  up  to  40  C  and  with  computer  control 
can  realistically  simulate  flight  profiles  of  air  and  space  vehicles.  Ths  subject 

m. ittcr  covered  by  the  publications  includes  aviation  and  space  medicine,  the 
effects  of  acceleration  on  the  animal  and  human  organism,  human  performance 
under  acceleration  stress,  dynamic  stimulation  of  aircraft  and  space  vehicles, 
biochemistry,  physiology,  psychology,  and  engineering.  Included  are  formal 

reports,  progress  j^eports  and  articles  which  appeared  in _the  open  literature _ 

the  material  is  coded  and  grouped  under  subject  headings  and  indexed  by  author, 
title  and  report  number  or  journal  citation.  ASTIA  numbers  arc  given  for  all 
reports  available  under  that  system. 
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Slsakyan,  N.M.  1961  BIOLOGIIA  I  KOSMICHESKIE  POLETY  (BIOT.0GY  AND  SPACE  FLIGHT) 
Prlroda  (1):  7-16,  1961 

See  also:  "Soviet  Literature  on  Life  Support  Systems",  Air  Information 
Division,  Wright-Patterson  AFB,  Ohio,  AID  Report  61-59  April  28,  1961 
ASTU  AD  256  235 

ABSTRACT:  Soviet  experiments  with  animal -bearing  rockets  show  that  at  heights 
of  78-85  km  and  speeds  of  2,000  km/hr  or  at  39-46  and  4,100  km/hr  catapulting 
is  the  reliable  emergency  escape  method  and  causes  no  great  functional  distur¬ 
bances  in  the  animal.  It  has  also  been  found  that  3-10  minutes  of  weightlessness 
causes  no  great  functional  lesions  to  the  animals  cardiovascular  or  respiratory 
system.  Experiments  indicate  that  the  body  can  more  easily  withstand  the 
transition  from  acceleration  to  weightlessness  than  the  reverse.  No  changes, 
genetic  or  otherwise,  have  so  far  been  noted  in  the  bacteria  and  phages  contained 
in  the  second  Soviet  space  ship.  (CARD 


1,338 

Skogland,  H.  1958  T33  AIRCRAFT  EJECTION  SEAT  TRIALS  STATIC  EJECTIONS- 

MODIFIED  SEAT 

(Royal  Canadian  Air  Force)  CEPE  Report  No.  1354  September,  1958 
ASTIA  AD  201397 

ABSTRACT:  Findings  to  date  concerning  catapult  tube  bending  and  tail  clearance 
during  ejections  from  a  T33  aircraft  are  summarized. 

A  standard  and  a  modified  T33  Aircraft  F.jection  Seat  were  compared  for 
rate  of  tumbling,  tail  clearance  and  tube  bending.  The  results  of  the  static 
test  indicate  that:  (a)  t^e  maximum  tube  bending,  1  g  ejection,  may  cccu: 
at  aircraft  attitudes  of  0  to  10  nose  down,  and  (b)  the  modified  seat  attained 
trajectory  heights  117,  to  357  higher  than  the  standard  seat  with  approximately 
30X  reduction  in  tumbling. 

Recommendations  are  submitted  to  modify  all  T33  and  Sabre  aircraft  ejection 
seats . 
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Skopp,  G.  H.,  &  A.  E.  Wliite  '  1961  DESIGN,  DEVELOPMENT,  AND  QUALIFICATION  TEST¬ 
ING  OF  THRUSTER,  CARTRIDGE  ACTUATED,  T3l  .  fPitman-Dunn  L.ibs  .  Group, 
Frar.kfurd  Arsenal,  Philadelphia,  Pa.)  FA  Kept.  No.  R-1598;  Proj .  1362; 

ASD  TR  61-444;  ASTIA  AD-270  737;  Oct.  1961 

ABSTRACT:  A  summary  and  an  evaluation  are  given  of  the  ballistic  and  mechanical 

development  of  Thruster,  Cartridge-Actuated,  T31.  Thr  thruster,  weighing  5.7  lb, 
was  developed  to  unlock  the  canopy  of  the  F105E  aircraft  during  emergency  escape, 
and  to  provide  sufficient  bypass  pressure  to  initiate  the  action  of  the  canopy 
remover.  In  operation,  the  thruster  piston  retracts  and  displaces  a  mass  of 
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310  lb  in.  the  horizontal  plane  for  a  min  distance  of  2.0  In.  over  a  temperature 
range  of  -65  to  200  F.  The  thruster  movement  Is  horizontally  opposed  by  a 
resistive  force  of  6200  lb.  The  thruster  piston  locks  In  position  upon  completion 
of  Its  stroke,  and  bypasses  a  min  of  1000  psl  at  the  end  of  42  In.  of  MS  28741-4 
hose  assembly.  The  final  lock  keys  are  capable  of  withstanding  a  26,000-lb  push 
or  pull.  It  Is  pointed  out  that  the  development  program  for  this  Item  was 
curtailed  after  cancellation  of  the  FIOSE  airplane,  and  the  thruster  did  not  under¬ 
go  a  complete  qualification  test  program.  (AUTHOR) 
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Slater,  E.T.O. ,  A.E.  Slater  &  H.E.  Ross  1950  SYMPOSIUM  OF  MEDICAL  PROBLEMS 
ASSOCIATED  WITH  SPACE  FLIGHT 
Brit.  Interplanetary  Soc.  J.  9(1);  14-37  Jan.  1950 


ABSTRACT:  Three  papers  are  presented:  "Psychological  Problems  of  Space-Flight" 
by  E.T.O.  Slater;  "Balancing  Mechanisms  of  Inner  Ear"  by  A.E.  Slater;  and 
"Lunar  Spacesuit"  by  H.E.  Ross. 


Slechta,  R,  F.,  E.  A.  Wade,  W.  K.  Carter,  &  J.  Forrest  1957  COMPARATIVE 

EVAI.U.ATION  OF  AIRCRAFT  SEATING  ACCOMMODATION.  (Wright  Air  Development  Ctr., 
Wright-Patterson  AFB,  Ohio)  WADC  TR  57-136;  Apr.  1957;  ASTIA  AD-118  097 
NOTE:  CARI  P&S  4.23aa 

ABSTRACT:  Three  Inter-related  purposes  were  accomplished;  (1)  A  series  of  seats 
currently  In  use  In  operational  aircraft  were  comparatively  tested  for  adequacy 
in  limiting  pilot  and  crew  fatigue  and  discomfort.  (2)  Several  subjective  methods 
of  comfort  testing  were  devised  and  evaluated  to  determine  efficient  and  economi¬ 
cal  means  of  seat  evaluation.  (3)  The  test  data  were  analyzed  for  basic  informa¬ 
tion  about  the  nature  and  progression  of  seating  discomfort.  The  approach  was 
experimental,  using  techniques  and  orientations  of  an  inter-disciplinary  research 
team.  Eighteen  subjects,  selected  to  represent  a  wide  range  of  body  sizes  in  the 
Air  Force  population,  were  seated  in  each  of  six  seats  for  testa  up  to  7  hours  in 
duration.  Six  by  six  Latin  Squares  were  utilized  for  purposes  of  counterbalancing 
Summaries  of  data  an<'  discussions  of  statistical  techniques  are  presented  in 
appendices.  Results  are  summarized  in  an  Introductory  overview  and  in  the 
conclusions  section.  Results  of  several  comfort  testing  techniques  were  found 
consistent  one  with  the  others.  Statistical  separation  of  the  seats  was  demon¬ 
strated  In  analyses  of  data  from  voluntary  sitting  .me  and  other  techniques. 


Statistical  treatment  of  sitting  time  data  from  twelve  subjects  gave  essentially 
the  sare  results  as  those  obtained  with  18  subjects.  Localized  discomfort  in 
the  back  and  buttocks  was  found  more  important  than  discomfort  in  the  thighs, 
neck,  shoulders,  and  lower  legs  in  producing  general  discomfort.  Seat  parts  Were 
analysed  for  their  relative  importances  in  achieving  comfortable  seating. 
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SlechU,  R.  F.  &  E.  A.  Wade  1959  COMPARATIVE  EVALUATION  OP  AIRCRAFT  SEAT 
CUSHIONS. 

(Wright  Air  Development  Command,  Wright-Patterson  AFB,  Ohio)  Tech. 

,  Rept.  No.  58-311. 
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Slechta,  R.  F.,  &  J  For-.st  1959  COMFORT  EVALUATION  OF  THE  C-118  PILOT  SEAT 
(AEROTHERM)  (l*r<ght  Air  Development  Division,  Wright-Patterson  AFB,  Ohio) 
WADD  TR  58-312;  ASTIA  AD-212  559;  March  1959 
NOTE:  CARI  P&S  4.23 

ABSTRACT:  This  study  was  undertaken  in  order  to  evaluate  certain  design  character¬ 
istics  of  the  C-llb  Pilot  Seat  (Aerotherm)  in  terms  of  their  adequacy  for  the 
maintenance  of  human  comfort.  The  method  of  evaluation  consisted  primarily  of 
subjective  and  behavioral  laboratory  tests  administered  by  means  of  hourly  ques¬ 
tionnaires  presented  to  seventeen  subjects  during  a  voluntary  sitting  period  of 
seven  hours  piaximum  duration.  On  the  basis  of  test  data  and  specific  comments  made 
by  the  subjects,  reconanendat ions  for  seat  design  improvements  were  made. 
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Slechta,  Robert  F.  and  J.  Forrest  1959  COMFORT  EVALUATION  OF  THE  C-97A/KC- 
97E  PILOT  SEAT  (WEBER) 

(Bio  -Mechanics  Labor^^tory,  Department  of  Sociology,  Tufts  University) 

WADC  Technical  Report  58-313  Contract  No.  AF  33(6 16) - 3068 ,  Novermber  1959 
Project  No.  7215  Task  No.  71724  ASTIA  AD  23513') 

ABSTRACT:  Certain  design  characteristics  of  the  C-97A/K|J-97E  Pilot  Seat 
(Weber)  are  evaluated  in  terms  of  human  comfort.  Evaluation  cons isted^pr:marily 
of  a  battery  of  subjective  and  behavioral  lab  tests  administered  through 
hourly  questionnaires  presented  to  16  subjects  during  a  voluntary  sitting  period 
of  7  hours  max  duration.  The  max  duration  of  sitting  time  permitted  was 
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420  min,  the  voluntary  time  was  365.4  min.  With  intolerable  discomfort  rated 
(-10)  and  ideal  comfort  (+10),  the  average  was  +3.57,  Hourly  scale  evaluations 
revealed  that  comfort  decreased  with  time,  but  that  at  no  point  during  the  first 
5  hours  did  the  rating  fall  into  the  discomfort  zone.  For  all  body  regions 
the  average  onset  of  discomfort  was  198.0  min  and  that  most  discomfort  was 
experienced  in  the  buttocks,  back  and  neck,  in  that  order.  In.^ividual  seat 
parts  revealed  certain  inadequacies  in  the  seat  and  back  cushions,  armrests, 
headrest,  and  manipulation  of  controls.  Reconmendations  for  seat  design 
Improvements  are  included. 
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Slechti  R.  F.,  J.  Forrest,  W.  K,. Carter,  et  al .  1959  COMFORT  EVALUATION  OF 

THE  C-124A  PILOT  SEAT  (WEBER)  (Wright  Air  Development  Cr-,,  Wright-Patter- 
son  AFB,  Ohio)  WADC  TR  58-314;  ASTIA  AD  233  462;  Nov.  1959 

ABSTRACT:  Certain  design  characteristics  of  the  C-124A  Pilot  Seat  (Weber)  were 
evaluated  in  terms  of  their  adequacy  for  the  maintenance  of  human  comfort.  .  The 
evaluation  method  consisted  primarily  of  subjective  and  behavioral  laboratory 
tests  through  the  use  of  hourly  questionnaires  presented  to  18  subjects  during  a 
voluntary  sitting  period  of  7  hours  maximum  duration.  Although  the  maximum 
permitted  sitting  time  was  420  minutes,  the  average  voluntary  time  was  375.5  min. 
On  a  comfort  scale  ranging  from  intolerable  discomfort  (-10)  to  ideal  comfort 
(+10),  the  average  was  +5,24.  Hourly  scale  evaluations  revealed  that  comfort 
began  to  decrease  after  2  hours,  but  that  the  average  rating  did  not  fall  into 
the  discomfort  zone  during  the  first  5  hours.  The  average  time  of  onset  of  dis¬ 
comfort  for  all  body  regions  was  189.2  minutes,  and  that  most  discomfort  was  in 
the  buttocks  and  the  back.  Individual  seat  part  evaluation  revealed  inadequacies 
on  seat  and  back  cushions,  armrests,  headrest,  and  manipulation  of  controls. 
Reconmendations  for  seat  design  improvements  are  included.  (ASTIA) 
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Sllngland,  C.  E.  1957  THE  FITTING  OF  OUTER  CLOTHING  OVER  THE  MC-3  AND  MC-4 
PARTUL  PRESSURE  SUITS. 

(Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio)  WADC 
Tech.  Note  57-306.  ASTIA  AD  131  005 
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Sloane,  M.  1963  EVALUATION  OF  PROPOSED  GEMINI  ENVIRONMENTAL  PROFILE. 

(Air  Crew  Equipment  Lab.,  Naval  Air  Material  Center,  Philadelphia,  Pa.) 
NAEC  ACEL  504,  18  June  1963.  ASTIA  AD  409  463L. 
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Slowlk,  J.  and  W.  Uclr  1963  IMVESTICATION  OF  CREW  ESCAPE  SYSTEM 

SURFACE  IMPACT  TECHNIQUES  FOR  ADVANCED  AEROSPACE  VEHICLES 
(Flight  Dynamici  Laboratory,  Aeronautical  Syatema  Division,  Air  Force 
Syatena  Command,  Wright-Patterson  AFB,  Ohio) 

Proj.  Ho.  1362  May  15,  1963  ASD-TDR-63-173 

ABSTRACT:  This  .report  describee  the  results  of  a  four-part  study  related  to 
the  parachute  landing  impacts  of  a  manned  capsule.  A  survey  of  literature, 
with  the  objective  of  establishing  human  tolerance  to  rapidly  applied 
acceleration,  revealed  a  substantial  discrepancy  among  the  data  published 
by  invest^ators  in  this  area.  The  tolerance  limits  published  in  HIAD 
were  accepted  as  the  parametric  limits  for  the  present  study,  pending  the 
completion  of  advanced  studies  in  this  area.  Analyses  of  typical  parachute 
landings  revealed  that  horizontal  velocities  of  up  to  56  fps  and  vertical 
velocities  of  up  to  33  fps  are  possible.  Secondary  impacts  resulting  from 
toppling  are  likely.  Active  and  passive  attenuation  methods  were  quantita¬ 
tively  evaluated  in  an  effort  to  determine  an  optimum  attenuator.  From  the 
results  of  this  evaluation,  it  was,  recommended  that  an  active  type  system  be 
developed  to  negate  the  horizontal  velocity  and  that  a  conventional 
passive  type  system  be  employed  to  alleviate  the  vertical  Impact.  A  study  of 
experimental  techniques  Indicated  that  part-scale  oiodel  testing  is  feasible 
and  advantageous  for  a  program  in  which  prototype  attenuators  are  validated. 
Methodologies  were  derived  for  dynamic  scaling  of  the  results  obtained  from 
small  model  experiments  to  permit  prediction  of  full-size  model  performsince. 


.1,349 

Smedal,  H.  A.,  Stinnett,  G.  W.  6  R.C.  Innls  1960  A  RESTRAINT  SYSTEM 
ENABLING  PILOT  CONTROL  UNDER  MODERATELY  HIGH  ACCELERATION  IN  A  VARIED 
ACCELERATION  FIELD 

(National  Aeronautics  and  Space  Administration,  Washington,  D.  C.) 

NASA  TN  D  91,  May  1960. 

ABSTRACT:  A  pilot  restraint  was  described  which  was  used  in  a  centrifuge 
program.  The  pilot  was  subjected  to  varied  and  relatively  high  accelerations 
up  to  seven  g  from  two-  to  five-min.  duration  in  the  vehicle  simulator  while 
he  performed  complex  tracking  problems.  In  order  to  conduct  these  tests, 
it  was  necessary  to  design  a  special  restraint  system  which  combined  a  modified 
posterior  mold  or  couch  with  an  anterior  restraint  fabricated  from  nylon 
■traps  and  nylon  netting  and  incorporated  head  and  face  supports.  (Tufts) 


Smedal,  H.A. ,  H.C.  Vykukal,  R.P.  Gallant,  &  G.U.  Stinnett  1961  CREV 

PHYSICAL  SUPPORT  AND  RESTRAINT  IN  ADVANCED  MANNED  FLIGHT  SYSTEMS. 
American  Rocket  Society  J.  31(11)  ;1544-1548,  Nov.  1%1 


ABSTRACT:  A  new  concept  In  physical  support  and  restraint  for  pilot  and  crews 
of  motion  flight  simulators  or  advanced  manned  flight  vehicles  has  been  describ-, 
ed.  The  principle  of  a  wear-ln  restraint  which  is  easily  secured  to  or  released 
from  the  support  structure,  which  is  part  of  the  vehicle,  is  the  basic  concept 
In  this  support  and  restraint  system.  Its  capability  as  a  functional  support 
and  restraint  for  vehicle  control  studies  during  sustained  accelerations  has 
been  established  by  its  use  In  3  human  centrifuge  programs.  Its  capability  for 
tolerance  to  Impact  accelerations  is  unproven.  Further  Improvements  and  test¬ 
ing  is  required  In  order  to  qualify  It  as  an  omnidirectional  support  and  re¬ 
straint  system  adequate  for  sustained  and  impact  accelerations  of  high  magnitude. 
(Authors)  ,  * 


Smiley,  J.  R.  1963  RCAF  EJECTION  EXPERIENCE:  DECADE  1952  -  1961 

(Paper,  34th  Annual  Meeting  of  the  Aerospace  Medical  Association,  Statler- 
Hilton  Hotel,  Los  Angeles,  Calif.,  April  28  -  May  2,  1963) 

ABSTRACT:  The  first  RCAF  ejection  was  a  successful  escape  from  an  F86  aircraft, 

9  April  1952.  In  the  ensuing  decade  218  ejections  took  place  out  of  which  165 
aircrew  survived.,  Each  of  the  165  has  made  a  report  on  his  experience,  procedures 
and  equipment.  Where  possible  these  data  have  been  summarized  or  coded  for 
analysis.  This  report  shows  the  general  background  giving  rise  to  ejections 
and  the  trend  of  survival  rates  by  years.  A  review  is  then  made  of  the  circum¬ 
stances  surrounding  fatal  and  successful  ejections  together  with  relationship 
between  altitude,  attitude  and  airspeed.  The  descent  phase  is  examined  in 
terms  of  retnetion  of  equipment,  control,  and  problems  of  ladning.  A  sumnary  of 
survival  and  rescue  experience  is  then  presented  together  with  a  suiirary  of 
water  landing.  Of  major  interest  is  the  study  of  injuries  by  type  and  site 
according  to  aircraft,  phase  of  escape,  preparation  for  ejection,  control  of 
descent  and  landing  conditions.  It  has  been  found  that,  the  Martin-Baker  seat 
does  not  ;,ive  rise  to  so  high  a  spinal  fracture  rate  relative  to  other  ejection 
systems  as  commonly  thought. 
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Smlt,  T.  A.  1961  DYNAMIC  CALCULATION  ON  AIRCRAFT  SEATS. 

(Royal  Netherlands  Aircraft  Factories  Fokker)  Rept.  No.  PS-9,  ,25  May  1961 
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Saith,  A.  C.  1954  THE  HUMAN  PACKAGING  PROBLEM. 

(Cornell  Aeronautical  l/’boratory,  Inc.,  Buffalo,  N.Y.) 

Research  Trends  2(2):1«6. 

ABSTRACT:  "Safer  paclcaglng"  of  the  human  occupant  of  an  automobile  may  be 
achieved  by  either  one  of  two  methods;  body  restraint  which  prevents  damaging 
impact  with  interior  components  of  the  automobile  of  reduction  of  the  lethal  or 
injury  potential  of  the  objects  which  the  body  (with  principal  emphasis  on  the 
head)  might  strike.  Maximum  protection  is  afforded  by  a  combination  of  the  two. 
Research  is  being  condicted  r<»lative  to  both  methods.  This  report  deals  with 
the  body  restraint  methods  available  for  protection  of  automobile  passengers. 
The  s*at  belt  is  discussed  as  the  main  body  restraining  device.  Crash  experi¬ 
ments  using  seat  belts  and  dummies  are  also  reviewed.' 
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Smith,  A.  C.  1954  AN  INVESTIGATION  OF  CRASH  HAZARDS  OP  AUTOMOTIVE  INTERIOR 
COMPONENTS  FORWARD  OP  THE  OCCUPANTS, 

(Cornell  Aero.  Lab.,  Inc.,  Cornell  University,  N,  Y,)  Rept.  No,  YB- 
866 -D-1 
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Smith,  E.  A.  &  R.  W.  Connor  1960  SURVIVAL  CONSIDERATION  FOR  INTER¬ 
PLANETARY  MISSIONS 

(Paper,  SAE  National  Aeronautic  Meeting,  Los  Angeles,  Calif.,  Oct. 
10-14,  1960)  (Society  of  Automotive  Engineers,  Inc. ,  New  York,  N.  Y.) 
Rep.  244A,  Oct.  1960. 


ABSTRACT;  The  problem  of  survival  during  interplanetary  flight  is  briefly 
examined  for  a  round-trip  Mars  mission.  The  effects  of  performance  and 
payload  requirements  on  the  philosophies  of  escape  and  on-board  survival 
are  examined  for  a  particular  vehicle  concept,  and  the  resulting  selection 
of  on-board  survival  is  discussed.  Representative  vehicle  subsystems  are 
described  from  the  standpoint  of  three  basic  design  techniques:  duplication 
of  vital  systems,  multiple  uses  of  vital  systems,  and  repair  capability. 
(Tufts) 
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Smith,  B.  W.  1959  THE  DEVELOPMENT  OF  A  ZERO  ALTITUDE  ESCAPE  SYSTEM 

FOR  SUBSONIC  AlRFtANES.  (Paper,  Meeting  of  Aero  Medical  Association. 

Statler  Hilton  Hotel,  Los  Angeles,  27-29  April  1959) 

ABSTRACT;  Zero  altitude,  subsonic  escape  system  design  objectives  were 
established  as  follows:  (1)  single  stage  initiation,  (2)  system  reliability 
fully  automatic,  (3)  automatic  torso  retention  and  release,  (4)  predict¬ 
able  aerodynamic  stability,  (5)  sustained  vertical  thruct  to  gain 
maximum  altitude  above  airplane  flight  path,  (6)  addition  of  drag  to 
the  ejected  mass  to  reduce  deceleration  time  at  higher  speeds,  (7)  non¬ 
separation  of  man  and  seat  above  10,000  feet  to  control  free  fall 
stability,  (8)  parachute  ripcord  pull  by  separation  of  seat  and  man 
(elimination  ol  long-time  delays  in  autouwtic  parachute  openers).  A 
three-stage  thrust  system  was  incorporated  consisting  of:  (1)  ballistic 
catapult  to  eject  mass  from  airplane,  (2)  rocket  to  apply  sustained 
thrust  to  the  seat-man' in  the  airstream,  and  (3)  gas  expanded  bladder 
to  eject  airman  from  seat  at  separation.  Weight  studies  disclosed  a 
1.25  inch  differential  between  the  5  and  95  per  cent  seat-man  with 
respect  to  the  rocket  thrust  line.  Weight  and  space  considerations 
prohibited  the  use  of  aerodynamic  aids  or  elaborate  timing  systems. 

Dynamic  studies  revealed  the  need  for  larger  head  plate  area  for  the 
95  per  cent  man  in  order  to  obtain  the  proper  eye  position.  This  was  • 
accomplished  by  holding  the  headrest  stationary  and  varying  the  bucket 
height.  All  functions  of  the  system  are  automatic  after  initiation, 
including  separation.;  This  system  was  developed  for  the  Navy  T2J 
Trainer.  (J .  Aviation  Med.  30(3) : 203-204,  March  1959) 
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Smith,  E.  W.  1959  DEVELOPMENT  OF  ZERO  ALTITUDE  ESCAPE  SYSTEM  FOR  SUBSONIC 
AIRPLANES . 

(North  American  Aviation,  Columbus,  Ohio)  Rept.  No.  59H-213;  April  1959. 

ABSTRACT:  The  escape  system  for  the  T2J-1  aircraft  has  been  successfully  tested. 
The  system  including  the  Command  Selector  provisions,  provides  stabilized, 
controlled  acceleration  trajectories  with  optimum  recovery  characteristics  for 
both  crewmen  from  ground  level  to  maximum  altitude  at  all  flight  speeds.  T2J-1 
airplanes  will  be  in  service  by  the  U.S,  Navy  in  the  summer  of  1959  with  this 
escape  system  providing  the  widest  range  of  capabilities  for  emergency  escape 
ever  supplied  flight  personnel. 
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Smith,  E.  W.  1959  THE  DEVELOPMENT  OF  A  ZERO  ALTITUDE  ESCAPE  SYSTEM  FOR 
SUBSONIC  AIRPLANES. 

(North  American  Aviation,  Inc.,  Columbus,  Ohio)  Rept.  No.  NA59H-215 
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Saleh,  P.  K.  1961  CENTRIFUGE  METHODS  AND  TECHNIQUES  IN  THE  U.  S.  NAVY 
In  Btrgeret,  P.,  ed.,  Blo-A«gav  Techniques  for  Human  Centrifuges  and 
and  Physiological  Effects  of  Acceleration.  (London,  New  York,  Paris: 
Pargaaon  Press,  1961.)  AGARDograph  48.  Pp.  52-58. 


ABSTRACT:  A  description  Is  given  of  the  human  centrifuge  at  the  Naval  Air 
Development  Center,  Johnsvllle,  Pa,  This  facility  affords  an  excellent  means 
of  evaluating  new  restraint  systems,' of  investigating  pilot  performance  and 
physiological  response  under  severe  acceleration  stresses,  and  of  assisting 
In  the  exploration  of  new  techniques  which  may  aid  man  in  his  effort  to  conquer 
space.  (EDITORS  CONCLUSION) 
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Smith,  L.D.T,  &  M.S.  Baker  1950  SAFETY  SHOULDER  HARNESSES,  TYPES  G-l,  G-2, 

AND  G-3. 

(USAF  Air  Material  Command,  Wright-Patterson  AFB,0hio)  MCREXD-666-25B 

ABSTRACT:  , Reports  from  aircraft  contractors  indicated  that  the  standard  Type 
B-16  shoulder  harness  was  unsatisfactory  for  use  due  to  its  inability  to  integrate 
with  various  types  of  aircraft  ejection  seats  currently  in  use.  As  a  result 
of  this  deficiency  the  limited  standard  type  B-15  shoulder  harness  was  being 
substituted.  The  Type  B-15  shoulder  harness  was  not  considered  to  be  satisfactory  . 
because  of  its  inferior  strength  characteristics,  metal  end  fittings  and  im¬ 
practicability  for  use  with  ejection  seats.  In  view  of  the  above,  action  was 
taken  to  design  a  new  type  or  nodify  the  present  type  shoulder  harness  in  order 
that  the  correct  fit  end  adequate  strength  would  be  obtained  for  maximum  protection 
of  flying  personnel.  It  was  concluded  that  the  Type  G-l  shoulder  harness  can  be 
used, in  conjunction  with  various  types  of  hon-ejection  seats.  The  Types  G-2 
and  G-3  shoulder  harnesses  are  correctly  designed  to  integrate  with  various  types 
of  ejection  seats. 
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Smith,  L.  D.  1951  ANTI-BLOWOUT  RESTRAINT  FOR  USE  BY  AIRCREW  PERSONNEL 

(Wright  Air  Dev.  Center,  Wright-Patterson  AFB,  Ohio)  Rept.  WCRDC-666-25C 

ABSTRACT:  Experiments  were  conducted  to  design  and  develop  a  safety  restraint 
harness  sutiable  to  protect  aircrewmen  from  the  effects  of  explosive  decompress¬ 
ions  in  pressurized  aircraft.  A  harness  fulfilling  these  requirements  would 
eliminate  the  diversified  standard  harnesses  which  were  designed  for  a  specific 
position  on  certain  aircraft.  It  was  concluded  from  the  reaction  of  the  harness 
under  test  chat:  (a)  The  design  is  satisfactory  for  the  purpose  intended,  (b) 
The  harness  was  designed  with  the  aforementioned  materials  is  superior  to  the 
present  standard  restraint  harness  used  for  Che  referenced  positions. 
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Smith,  L.  D.  1951  CRASH  OR  DITCHING  SEAT  FOR  B.47  AIRCRAFT. 

(Wright  Air  Development  Ctr.,  Uright-Patterson  AFB,  Ohio)  Memo  Kept, 
WCRDC-666-25D,  31  Oct.  1951. 

ABSTRACT:  To  design  and  develop  a  safety  restraint  device  suitable  for  the 
protection  of  aircrew  personnel  in  the  event  of  crash  or  ditching.  The  crash 
ditching  seat  as  described  in  the  aforementioned  report  is  a  more  satisfactory 
item  for  the  use  of  aircrew  personnel,  other  than  pilot  or  co-pilot  on  the  Type 
B-A7  aircraft  in  the  event  of  crash  or  ditching  operations  than  the  Ditching  Vest, 
Drawing. 
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Smith,  M.  D.  1954  EVALUATION  OF  ’’ENSOLITE"  AS  A  PROTECTIVE  PADDING  MATERIAL 
AND  THE  DEVELOPMENT  OF  A  "BEAM-PAD”  INSTRUMENT  CONTAINER. 

(Cornell  Aero.  Lab.,  Inc.,  Cornell  University,  N.Y.)  Rept.  No.  yB-853-D-l. 
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Smith,  W.A.  1951  PERSONAL  PROTECTIVE  EQUIPMENT. Jn  THE  HUMAN  SIDE  OF  AIRCRAFT 
ACCIDENTS  (Directorate  of  Flight  Safety  Research,  Norton  AFB,  California) 
Publication  M-36;  16-19  October,  1951,  ASTIA  ATI-197  463 


ABSTRACT:  This  report  is  an  evaluation  of  a  study  on  ejection  seats  made  by  the 
author.  Information  of  the  suitability  of  ejection  seats  was  obtained  through 
questionnaires  sent  to  all  pilots  who  have  intentionally  used  the  ejection  seat 
as  a  means  of  emergent y  escape  from  aircraft.  It  was  found  that  ejection  of  tae 
seat  at  too  low  an  altitude  is  the  greatest  difficulty  encountered  and  this  will 
be  much  improved  when  automatic  means  of  release  from  the  seat  is  installed.  Thi'S 
paper  also  reports  of  the  availability  and  acceptability  of  oxygen  equipment, 
survival  equipment,  and  parachutes. 
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SmII  Memorial  Foundation  1959  SNELL  MEMORIAL  FOUNDATION  STANDARDS  FOR  RACING 
CRASH  HELMETS. 

(Snail  Manorial  Foundation,  San  Franciaco,  Calif.) 
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Snivaly,  C.C.  &  C.O.  Chichastar  1959  STUDIES  IN  HEAD  PROTECTION 
Sporta  Car  16:37.  Dae.  1959. 
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Snivaly.  C.C.  &  C.O.  Chichester  1962  EVALUATION  AND  DESIGN  CRITERIA 

OF  PROTECTIVE  HEADGEAR.  In  M.K  Cfagun,  ed. ,  The  Fifth  Sf app  Automotive 
Crash  and  Field  Demonstration  Conference.  Sept .  14-16 .  1961 
Pp.  182-190 
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Snivaly,  G.G.  &  C.O.  Chischester  1962  SAFETY  IN  RACING,  PART  II 
(Personnel  Restraining  Systems  in  Automotive  Safety,  work  supported 
in  part  by  Research  Grant  no.  AC-51  of  the  U.S.  Public  Health  Service. 
May  1962.) 
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Snodgrass,  R.P.  1947  STATIC  FIRING  OF  PILOT’S  EJECTION  SEAT 

INSTALLATION  -MODEL  XP-81.  (Consolidated  Vultee  Aircraft  Corp., 

Vultee  Corp.,  Vultee  Field,  Calif.)  Report  DEVF  3067,  ASTIA  ATI-56954, 
April  1947 


ABSTRACT:  Operational  test's  were  made  of  a  pilot’s  ejection  seat  installation 
from  the  XF-81  fighter  to  determine  the  trajectory  of  the  seat  following 

ejection,  and  to  test  the  ejection  seat  assembly,  the  catapdt,  and  the  fuse¬ 
lage  for  structural  Integrity  under  the  loads  imposed  by  the  seat  ejection. 

The  operation  of  the  seat  installation  was  satisfactory.  The  center  of  gravit[y 
of  the  seat  prior  ejection  was  8  ft  above  the  ground.  The  seat  cleared  the 
cockpit  and  vertical  tall  satisfactorily,  landing  a  distance  of  68  ft  aft  of 
the  main  wheel  axles  (74  ft  aft  of  the  CG  position  of  the  seat  when  installed 
in  the  cockpit),  and  one  foot  to  the  center  line  of  the  airplane.  Maximum 
height  reached  by  the  seat  in  its  trajectory  was  43  ft  above  the  ground.  An 
interval  of  3.6  sec  elapsed  from  initial  motion  of  the  scat  to  its  contact 
with  the  ground. 
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Snyder,  R  G.  1959  A  NEW  APPROACH  TO  THE  PROBLEM  OF  INCREASING  HUMAN 

TOLERANCE  TO  HIGH  DECELERATION  FORCES. 

'-^oiirna  1  of  die  Arizona  Academy  of  Science  1(2): 68-71 


SUMMARY:  Preliminary  design  and  theory  of  a  full,  back  brace  restraint  system 

Intended  for  wear  undet  flight  clothing  by  pilots  of  high  performance  air¬ 
craft  is  briefly  described.  It  is  hypothesized  that  such  a  protective  device 
might  not  only  decrease  physical  fatigue  on  long  flights,  but  die  to  its 
individual  support  characteristics  might  offer  a  method  of  substantially 
increasing  hunan  tolerance  to  abrupt  multi-directional  deceleration  forces. 
Such  a  system  might  have  an  immediate  usefulness  in  reduction  of  the  present 
high  incidence  of  vertebral  fractures  incurred  by  pilots  of  high  performance 
aircraft,  and  might  be  utilized  by  personnel  o£  space  vehicles.  (Author) 
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Snyder,  R.G.  1959  BRACING  MAN  FOR  SPACE  FLIGHT. 

(Paper,  American  Anthropological  Assoc,  and  Sociedad  Mexicana  de 

Antropologia ,  Mexico  City,  Dec.  1959) 

ABSTRACT:  The  author  of  this  paper  discusses  a  frequently  encountered 
aspect  of  abrupt  deceleration  which  occurs  in  the  field  of  aviation--that 
of  the  vertebral  injury.  Vertebral  fr.-ctures  are  of  particular  concern 
due  to  the  increasing  incidence  of  this  type  uf  injury  resulting,  from 
high  impact  situations.  A  major  explanation  for  the  increasing  incidence 
of  vertebral  injuries  appears  to  be  due  to  the  increase  in  the  vertical 
component  of  deceleration  force  diagrams.  Present  restraint  system-,  do 
not  give  adequate  support  because  they  are  basically  designed  tor  lineal 
deceleration  protection  only.  Recognition  of  this  point  is  observed  in  the 
recent  modification  of  the  shoulder  harness  inertial  leel  locking  device  in 
fighter  type  aircraft.  The  proposed  bracing  restraint  is  designed  to  keep 
the  back  in  optimal  position  for  high  deceleration  loads.  Use  of  a  braci.ig 
restraint  would  tend  to  keep  the  back  in  optimal  position  for  such  loads. 

In  regard  to  comfort  it  is  believed  that  if  this  support  were  properly  fitted 

and  snugged,  it  would  provide  the  pilot,  with  support  which  he  docs  not  have 
at  present.  The  nost  importahr  consideration  in  such  a  system  is  the  degree 
of  additional  protecti.in  which  could  be  obtained.  In  instances  of  abrupt 
deceleration  while  weai.ng  such  a  device,  the  force  normally  borne  by  the 
lumbar  area  of  the  vert'ibral  column  would  be  partially  absorbed  by  the  brac¬ 
ing  system. 
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Snyder,  R.  G.  1961  MANNED  SPACE  FLIGHT  VEHICLES  AND  THE  PHYSICAL 
ANTHROPOLOGIST 

Amer.  J.  phva.  Anthrop.  19(2): 185-194,  June  1961. 


ABSTRACT:  This  paper  briefly  considers  a  number  ot  the  current  and  future 
areas  of  aerospace  research  which  are  of  primary  interest  to  the  physical 
anthropologist.  Some  are:  seating  and  restraint  systems  for  aircrew 
members  (including  studies  of  human  tolerance  to  various  forces,  e.g., 
acceleration,  deceleration,  multidirectional,  and  negative  and  positive  g, 
and  development  of  a  restraint  system  to  protect  against  these  forces), 
anthropomorphic  simulation  devices  and  techniques  for  basic  research  (e.g., 
dummies),  biomechanics  under  partial  or  zero  g  (a>g>«  initiating  self- 
locomotion) ,  and  physical  responaea  under  extreme  vibration  or  buffeting. 
(Tufts) 
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Snyder,  R.G.  1961  A  BIBLIOGRAPHY  OF  ANTHROPOMETRIC  DATA. 

(SAE  Meeting  #14,  Santa  Monica,  Calif.  20-21  April,  1961)  Physical 
Anthropology,  Protection  and  Survival  Branch.  Civil,  Aeromedical  Research 
Inst.,  Fed.  Aviation  Agency,  0kla,.Clty,  Okla. 
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Snyder,  R.Z.  &  E.T.  Kephart  1956  ESTABLISHMENT  OF  A  QUALIFIED  PRODUCTS  ^ST 
FOR  TYPE  Z-2  AND  TYPE  Z-3  ANTI-BLACKOUT  SUITS,  CONFORMING  TO  MIL-S-5P85 
(Aer)-3  SUBMITTED  BY  SEYMOUR  WALLAS  AND  COMPANY 
V.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR16  Jan.  9,|  1956 


ABSTRACT:  This  report  includes  the  procedures  and  results  of  qualif icacij 
tests  performed  on  the  Z-2  anti-blackout  suit  manufactured  by  Seymour  Wa 
Company,  ot.  Louis,  Missouri.  The  Z-2  suit  conformed  to  all  specificati 
listed  in  MIL-S-5085  (Aer)-3.  It  is  recommended  that  the  suit  be  entered! 
the  Qualified  Products  List. 
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Snyder,  R.Z.  1958  CONVENTIONAL  AND  NEW  TYPE  FLIGHT  RESTRAINT  EQUIPMENT 

(U.S,  Naval  Air  Development  Center,  Johnavllle,  Pa.),  NADC-MA-LR43  March  26,  1958 


ABSTRACT:  The  integrated  anti-blackout  suit  was  evaluated  for  its  restraint 
characteristics.  It  had  been  noted  that  the  single  point  shoulder  harness  used 
in  past  centrifuge  simulations  of  flight  accelerations  allowed  excessive  lateral 
movement  of  the  body  when  exposed  to  lateral  force.  It  is  recommended  that 
both  the  conventional  and  integrated  suit  shoulder  restraints  have  a  two-point 
attachment,  one  directly  in  back  of  each  shoulder  so  that  each  shoulder  is 
restrained  to  provide  the  pilot  adequate  support  against  lateral  movements. 
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Snyder,  R.Z.  1958  FIRE  RESISTANT  Z-2  ANTI-BLACKOUT  COVERALL  SUIT  MANUFACTURED 
BY  DAVID  CJARK  CO.;  QUALIFICATION  TEST  OF 
(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.J  NADC-MA-LR38  Jan.  31,  1958 

ABSTRACT:  This  report  includes  the  results  of  qualification  tests  performed 
on  the  David  Clark  fire-resistant  2-2  suit.  The  tests  performed  were  in  accord¬ 
ance  with  para.  ,4.6.2,  4.6.3,  4.6.4,  4.6.5,  and  4.6,6  of  specification  MIL-S- 
5085  A,  (Aer) .  Conformance  to  para.  4.6.2,  4.6.3,  4.6,4,  and  4,6,6  was  indicated 
but  not  conformance  to  para.  4.6.5.  It  is  not  recommended  that  the  suit  be  put 
on  the  Qualified  Products  List  until  the  nonconformance  is  remedied. 
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Society  of  Automotive  Engineers  1955  S.A.E.  RECOMMENDS  TEST  PROCEDURES  FOR 
MOTOR  VEHICLE  LAP  BELTS,  . 

S.A.E.  Journal  63(12) :45-47.  Dec.  1955. 
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Soong,  W.  E.  1951  DESIGNING  HYDRAULIC  DAMPERS 
Machine  Design  23(8):  Aug.  1951 
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Sorln,  B.  A.  n.d.  BACKWARD  VS.  FORWARD  FACING  TRANSPORT  SEATS 
(&ireau  of  Weapons,  U.  S.  Navy) 
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Sorln,  B.A.  1955  THE  RELATIVE  CRASH  PROTECTIVE  QUALITIES  AND  DEFICIENCIES 
OF  MIL-S-7877  PASSENGER  SEATS  IN  FORWARD  AND  AFT  FACING  POSITIONS. 
(BuAer,  Flight  Safety  Foundation,  Inc.) 
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Sorln,  A.  B.  1957  THE  RELATIVE  CRASH  PROTECTIVE  QUALITIES  AND  DEFICIEN¬ 
CIES  OF  THE  MIL-S-7877  PASSENGER  SEATS  IN  FORWARD  AND  AFT  FACING  POSITIONS 
(Paper,  Americaa  Medical  Association  Convention,  May  7,  1957) 
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Soule,  C.  W.  1956  SAFETY  SEAT  LOWERING  DEVICE  FOR  AIRCRAFT  PASSENGER. 

U.  S.  Patent  2,749,065,  June  5,  1956 

ABSTRACT:  A  safety  lowering  device  for  aircraft  passengers  is  described  and  illus¬ 
trated  whereby  one  or  more  passengers  may  be  released  from  an  airplane  in  flight 
and  be  safely  delivered  to  the  ground.  He  may  be  released  singly  and  selectively 
at  the  will  of  the  pilot  or  other  attendant.  The  passenger  being  discharged  has 
no  control.  Each  device  is  equipped  with  a  parachute  that  will  not  open  until 
such  time  as  the  person  is  free  of  the  airplane  a  sufficient  distance  to  prevent 
entanglement  with  the  aircraft.  The  device  consists  of  a  collapsible  seat,  sur¬ 
rounded  by  hinged  hollow  walls,  collapsible  passenger-receiving  bag-like  member, 
and  hinged  doors 
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Spalholz,  R.R.  1950  AN  EXPERIMENTAL  INVESTIGATION  OF  THE  STABILITY  CHARACTERISTICS 
OF  A  1/5  SCALE  MODEL  CREW  EJECTION  SEAT 

(Engineering  Research  Section,  Republic  Aviation  Corporation^  Report  No.  ERF-53 
June  16,  1950  ASTIA  ATI  90  328 


ABSTRACT:  Wind  tunnel  tests  were  conducted  in  the  Duct  Test  and  Heat  Exchange 
Laboratory  on  a  1/5  scale  model  crew  ejection  seat.  Points  of  stable  equilibrium 
about  both  pi tch  and  yaw^xss  were-xletermined ,  as  well  as  the  magnitudes  of  the 
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res  tor ing  momen  ts . 

This  investigation  consisted  of  model  seat  tests  with  and  without  flaps 
and  parachute.  A  series  of  stabilizing  flaps  was  tested  and  a  design  developed 
that  satisfactorily  meets  the  requirements  set  forth  in  reference. 
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Spells,  K.  E.  1956  THEORETICAL  MODEL  OF  THE  AIR  VENTILATED  SUITS:  SOME 

CALCULATIONS  OF  HEAT  TRANSFER  AND  TEMPERATURE  DISTRIBUtlON  WHEN  AIR  FLOWS 
THROUGH  A  PERMEABLE  MATERIAL. 

(Inst.  Aviation  Med.,  R.A.F.,  Famborough)  PPRC  Rept.  975,  July  1956. 
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Spells,  K.  E.  1961  THEORETICAL  MODEL  OF  THE  AIR-VENTILATED  SUIT:  THE  CASE 
WHEN  THE  BOUNDARY  CONDITION  AT  THE  OUTER  SURFACE  IS  THAT  OF  HEAT  FLUX 
DEPENDENT  ON  A  HEAT  TRANSFER  COEFFICIENT.  (RAF,  Institute  of  Aviation 
Medicine,  Famborough)  FPRC  No.  1137,  Jan.  1961 
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Sperry,  E.G.,  H.P.  Nielsen,  I.M.  Barash,  1955  DOWNWARD  EJECTIONS  AT  HIGH 
SPEEDS  AND  HIGH  ALTITUDES.  J.  Aviation  Med.  25 (5) : 356-372 

SlIMMARY  AND  CONCLUSION:  The  Instances  of  delayed  separation  from  the  seat  in 
which  the  subject  was  thrown  from  the  seat  by  the  recovery  parachute  warrant 
discussion.  In  each  case  the  subjects  were  in  the  seat  for  approximately  ten 
seconds  following  ejection.  They  were  experienced  parachutists  and  had  eaqh 
made  at  least  one  previous  ejection  test.  They  were  instructed  shortly  before 
take  off  to, open  manually  the  lap  belt  at  the  first  opportunity,  it  being 
assumed  that  they  could  never  beat  the  automatic  function  of  the  belt  release. 

In  each  case,  interrogation  disclosed  that  they  had  maintained  an  alert  and 
observing  mind.  This  was  proved  by  checking  their  description  of  events  against 
the  photographic  results.  However,  there  was  apparently  no  sense  of  time,  in 
that  each  man  had  no  idea  that  ten  seconds  had  elapsed.  When  thrown  from  the 
seat,  they  were  just  beginning  to  take  correO  ive  action.  This  may  explain 
reports  of  fatal  emergency  ejections  in  which  apparently  successful  ejections 
have  been  completed  at  moderate  altitudes,  but  with  no  subsequent  attempt  to 
clear  the  seat  or  pull  the  rip  cord 


Stanfield.  R.  I.  1957  USAF  REPORTS  REARWARD  SEATING  SAFER. 
Avletion  Week  66(6):91,  11  Feb.  1957. 
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Stanley  Aviation  Corporation  1952  STANLEY  AVIATION  INTEGRATED  CRASH 
AND  SURVIVAL  GARMENT.  Contract  AF  33(038) -22934. 
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Stanley  Aviation  Corporation  1960  FOOTBALL,  HUMAN  FACTORS,  AND  THE  B-58 
Machine  Design.  News  Report  -  July  7,  1960 


ABSTRACT:  After  being  awarded  an  Air  Force  contract  to  build  escape  capsules 
fcr  Convalr's  three-man  B-58  Hustler,  Stanley  Aviation  Corporation  conducted 
several  acceleration  tests  using  football  players  from  Colorado  University. 
Accelerometers  mounted  on  their  shoulder  pads  recorded  the  startling  information 
that  they  had  absorbed  from  three  to  five  times  as  much  shock  as  the  Air  Force 
believed  feasible. 

Because  of  these  tests,  crew  members  of  combat  aircraft  will  again  enjoy  the 
freedom  of  "shirtsleeve”  flight.  The  escape  capsule  for  the  B-58  not  only 
eliminates  the  need  for  clumsy  pressure  suits'  but  promises  crewmen  infinitely 
safer  separetion  from  a  stricken  aircraft  at  any  speed  and  altitude. 

An  assortment  of  gas-initiated  devices  controls  the  ejection  sequence. 

Leg  and  torso  positioning,  door  closure,  pressurization,  and  rocket  powered 
departure  from  the  aircraft  occur  in  a  matter  of  a  few  seconds  (the  capsule's 
three  doors  rotate  closed  within  1  second). 

If  the  pilot  chooses,  he  can  fly  the  aircraft  after  encapsulation--the  control 

stick  is  inside  the  capsule  and  essential  flight  instruments  are  visible ' 
through  a  window. 

If  the  capsule  should  land  in  water,  an  immersion  valve  releases  pressurized 
air  to  inflate  flotation  ballons  attached  to  the  ends  of  four  outrigger  booms. 
The  crew  member  can  safely  stay  afloat  in  Beaufort  Scale  5  seas  (19-24  mph) 
for  at  least  72  hours. 

The  capsule,  by  specification,  will  have  an  over-all  reliability  of  at  least 
97  percent  at  an  80  percent  confidence  level) 


-  2,919  . 


/ 
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Stanley  Aviation  Corp.  1960  PROPOSAL,  LIGHT  OBSERVATION  HELICOPTER  SEATS 
(Stanley  Aviation  Corp.,  Denver,  Colo.)  9. Dec.  1960 


Stanley  AViation  Corp.  1960  REVISED  GROUND  LANDING  SYSTEM  FOR  THE 

PROJECT  MERCURY  CAPSUIE  (Proposal,  Stanley  Aviation  Corporation, 
Denver,  Colo.)  No.  756,  Sept.  1960. 
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Stanley,  R.M.  1960  DESIGN  FEATURES  OF  THE  B>58  ESCAPE  CAPSUIE 
Aero/Space  Engineering  19(l):42-45 

ABSTRACT:  The  world's  first  supersonic  bomber,  the  USAF's  B-58  Hustler, 
required  a  supersonic  ejection  seat  and  relatad  equipment  that  did  not  interfere 
with  normal  cockpit  activities.  The  ejection  capsules  developed  by  the 
Stanley  Aviation  Corporation  make  "shirtsleeve"  flight  in  combat  planes  a 
reality  for  the  first  time  in  15  years.  The  seat  encapsulation  and  automatic 
pressurization  features,  the  inherent  protection  from  wind  blast  effects, 
and  the  provisions  for  landing  in  the  capsule  contribute  roost  to  this  result. 

The  B-58  escape  capsules  have  been  designed  also  to  provide  capability  for 
saving  the  pilot  and  crew  at  low  altitudes  and  low  speeds.  Acceleration 
loads  upon  ejection  at  high  or  low  speeds  and  upon  impact  with  the  ground  or 
water  will  be  within  human  tolerance  limits. 
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Stapp,  J.P.  1948  ANALYSIS  OF  INJURIES  SUSTAINED  AND  EVALUATION  OF 

PROTECTIVE  EQUIPMENT  USED  BY  PILOT  IN  TF  80-C,  no.  48-358  MAJOR  ACCIDENT 
OF  8  SEPTEMBER  1948.  (Engr.  Div.  ,  USAF  Air  Materiel  Coconand,  Muroc  AFB, 
Calif.)  Memo.  Report  MBEC-1303,  22  Nov.  1948. 
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Stapp,  J.P.  1951  HUMAN  EXPOSURE  TO  LINEAR  DECELERATION  FORCES  IK  THE 
BACKWARD  FACING  SEATED  POSITION.  Mil.  Surgeon  109:106-108 
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Stapp,  J.P.  1951  HUMAN  EXPOSURES  TO  LINEAR  DECELERATION  II.  THE  FORWARD* 
FAaNC  POSITION  AND  THE  DEVELOPMENT  OF  A  CRASH  HARNESS. 

(Wright  Air  Davelopment  Ctr.,  Hrlght-Pattarson  AFB,  Ohio)  HADC  TR  5915, 
Dac.  1951. 


ABSTRACT:  Human  volunteer  subjects  have  sustained  exposure  to  AS. 4  g  at  493  g 
per  second  rate  of  onset  of  deceleration  and  up  to  38.6  g  at  1370  g  per  sec 
rate  of  onset  of  deceleration  in  the  forward  facing  seated  position,  and  up 
to  35.0  g  at  1150'  g  per  second  rate  of  onset  in  the  backward  facing  seated 
position  without  exceeding  the  limits  of  voluntary  tolerance. 

The  two  factors  limiting  voluntary  tolerance  were  the  configuration  of 
restraining  harness  and  the  rate  of  change  of  deceleration  at  higher  than 
35.0  g  peaks. 

The  minimum  modification  of  the  existing  USAF  standard  lap  belt  and  shoulder 
harness  for  adequate  protection  up  to  45.0  g  and  36  psi  consists  in  adding 
the  inverted-V  leg  strap  and  using  No.  13  nylon  in  place  of  no.  8  nylon  in 
the  shoulder  straps. 

No  evidence  of  cumulative  effects  due  to  repeated  exposures  to  decelerative 
forces,  has.  been  found  in  any  of  the  twelve  subjects,  one  of  whom  sustained 
26  exposures  in  a  pdriod  of  50  months. 
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Stepp,  J.P.  1951  IMPROVED  PILOT  SHOULDER  HARNESSES  WITHSTAND  38.6  G 
CRASHES.  Technical  Data  Digest.  Jan.  1951 
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Stapp,  J.P.  1952  BACKWARD  FACING  POSITION. 

(Letter,  To  Col.  Ralph  E.  Switzer,  USAF  (MC,  Chief,  Medical  Sifety  Div. 
5  November  1952 
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Stapp,  J.P.  195.'*  CRASH  PROTECTION  IN  AIR  TRANSPORTS. 

Aeronaut .  Eng.  Rev. .  l2(4);71-78  . . 


ABSTRACT:  In  1947,  tubular  steel  sled  slipper  with  one  to  four  solid  fuel 
rockets  for  propulsion  was  mounted  on  a  standard  gage  track.  Peak  decelerations 
exceeding  100  g  would  thus  be  reproduced.  Parachute  duiranies,  chimpanzees,  and 
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human  subjects  were  used  in  these  experiments.  Later  a  standard  ejection  seat 
catapult  was  developed  which  was  suspended  from  a  monorail.  The  carriage  was 
decelerated  by  impinging  against  a  lead  cone  at  the  end  of  the  rail.  With 
anesthetized  pigs  as  subjects,  motion  pictures,  instrument  readings,  and  autopsy 
data  provided  the  bases  for  analysis.  Time^dis placement  data  for  human  subjects 
are  given  in  the  paper.  It  was  found  that  humans  show  the  most  severe  transient 
physiological  effects  wheh  subjected  to  a  rate  of  change  of  deceleration  of 
1,370  g  per  sec.  and  a  peak  acceleration  of  38.6  g.  Protection  of  human  occu¬ 
pants  is  limited  by  such  factors  as  dynamic  stress  limitations  of  the  aircraft, 
relative  positions  of  seats,  specifications  of  life  belts,  and  sex  and  age 
factors. 
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Stapp,  J.P. ,  &  H.P.  Nielsen  1953  PROPOSED  TESTS  FOR  ESCAPE  FROM  VERY  HIGH 
VELOCITY  AIRCRAFT.  (Holloman  Air  Development  Center,  Holloman  AFB, 

New  Mex.)  ASTIA  AD  26  626 


SUMMARY:  The  hazards  faced  by  crew  members  when  they  escape  from  high-speed 
aircraft  at  high  altitudes  are  described.  At  15,000  ft.  problems  arise  from 
the  low  temperature,  low  atmospheric  pressure,  tumbling  and  spinning,  wind 
blast,  and  deceleration.  The  literature  concerning  the  effect  of  such  factors 
on  human  physiology  is  reviewed.  In  the  study  of  the  effects  of  deceleration 
on  the,  human  body,  a  highspeed  sled,  track,  and  water  brak..ng  system  are  con¬ 
sidered. 
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Stapp,  j.P,  &  S.T.  Lewis  1956  CRITERIA  FOR  CRASH  PROTECTION  IN  ARMED 
FORCES  GROUND  VEHICLES.  (Holloman  AFB,  New  Mex.)  HADC  TN,  April  1956 


ABSTRACT:  An  evaluation  of  the  problem  of  crash  protection  for  ground  vehicle 
occupants  involved  in  accidents  is  presented.  Modification  of  grou  d  vehicles 
in  order  to  improve  their  crash  protection  characteristics  is  recommended. 
Specifications  for  lap  belts  and  lap  belt  installations  are  described  and  the 
use  of  these  belts  on  a  trial  basis  with  the  Office  of  Ground  Safety  as  the 
monitoring  agency  is  recommended.  This  report  will  assist  in  solving  the 
problem  of  reducing  injuries  to  occupants  of  vehicles  involved  in  accidents. 


HUMAN  FACTORS  OF  SUFERSONIC  ESCAPE 
(SAE  1956) 


Stapp,  J.P.  1956 
Caprine  no.  748 
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Stapp,  J.P.  1956  MEASUREMENT  FOR  SURVIVAL 

Ordnance  40(216) ;975-979,  May-  June  1956 

(Paper,  prepented  before  the  American  Ordnance  Association,  Watervliet 

Arsenal,  Watervliet,  New  York,  Jan  1956) 

ABSTRACT:  The  propulsion,  braking,  and  instrumentation  systems  of  several 
high  speed  linear  decelerators  designed  for  the  investigation  of  problems  of 
-tolerance  to  forces  incurred  in  aircraft  crashes  and  during  ejection  from  high¬ 
speed  aircraft  are  described.  The  decelerators  include  (1)  a  rocket -propel led 
sled  braked  by  pressurized  gripping  units,  on  which  tolerance  limits  for  pri¬ 
mates  have  been  established  for  avarious  body  positions,  and  harness  configura¬ 
tions  developed;  (2)  a  monorail  suspended  decelerator  braked  by  collision,  on 
which  high  tolerance  limits  to  impacts  of  high  rate  of  onset  and  short  duration 
have  been  established  for  hogs,  and  the  comparative  vulnerability  of  body  parts 
to  impingement  by  simulated  cockpit  components  evaluated;  and  (3)  a  high  perform 
ance  rocket  sled  with  water  brakes,  in  which  human  velocities  up  to  632  mph 
have  been  obtained. 
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Stapp,  J.P.,  1958  USAF  HIGH  ALTITUDE  RESEARCH  PROGRAM. 

(University  of  Minnesota  Parachute  Engineering  Course) 
July  18,  1958. 
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Stapp,  J.P.,  R.J.  Heymans,  &  R.M.  Stanley  1956  PROGRESS  IS  STEADY  TOWARD 
SOLUriOM  OF  ACUTE  PILOT -ESCAPE  PROBLEMS.  S^  J.  64 (13) :44-48 ,  Dec.  1956 


ABSTRACT:  Considerations  of  importance  in  the  development  of  pilot  escape 
devices  from  disabled  aircraft  at  high  speeds  and  altitudes  include  the 
possibility  of  incapacitation  resulting  from  fear,  injury,  hypoxia,  or  tumbling; 
the  necessity  for  a  high  escape  velocity  to  avoid  collision  with  aircraft  parts 
and  the  possibility  of  attendant  spinal  injury;  the  effects  of  air  blast  and 
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acceleration;  the  necessity  for  oxygen  and  perhaps  pressure  during  descent; 
the  danger  of  injury  during  parachuting  either  from  enemy  action  or  from  impact 
and  the  problem  of  the  storage  of  survival  equipment.  It  is  suggested  that  a 
capsule  or  pod-type  ejection  device  would  provide  protection  against  most 
dangers,  but  would  present  serious  engineering  difficulties,  require  a  greater 
escape  acceleration,  and  be  more  susceptible  to  survivable  battle  damage  (with 
the  necessity  for  a  further  escape  system) . 
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Stapp,  J.P.  &  S.T.  Lewis  1957  HUMAN  FACTORS  OF  CRASH  PROTECTION  IN 
AUTOMOBILES.  SAE  Transactions  65:488-492 
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Stapp,  J.P.  1957  HUMAN  TOLERANCE  FACTORS  IN  SUPERSONIC  ESCAPE 
J.  Aviation  Med.  28(1): 77-82 
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'CT: 


Stapp,  J.P.  .&  S.T.  Lewis  19.''7  EXPERIMENTS  C0NDU( 
FOR  DETERMINING  HUMAN  TOLERANCE  TO  LAP  BELT  TYPEj 
(Air  Force  Missile  Development  Center,  Holloman 
Tech.  Note  AFMDC  TN  67-1,  Dec.  1957.  ASTIA  AD 


ED  ON  A  SWING  DEVICE 
DECELERATIONS . 
lAFB,  New  Mexico) 

B5005 
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Stapp,  J.P.  1957  AUTOMOBILE  SEAT  BELTS:  HEARING: 
THE  COMMITTEE  OK  INTERSTATE  AND  FOREIGN  COMMERCE 
(Washington,  U.S.  Government  Printing  Office,  85| 
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Stapp,  J.P. ,  &  D  L.  Enfield 


1955""""  EVALUATION  OP  THE  LAP-TYPE  AUTOMOBILE 


SAFETY  BELT  WITH  REFERENCE  TO  HUMAN  TOLERANCE. 


S  BEFORE  A  SURCOMMITTEE  OF 
HOUSE  OF  REPRESENTATIVES 
th  Congress,  1st  Session) 


Chalfonte-Haddon  Hall,  Atlantic  City,  N.J.,  8-13  June  1958) 


(Paper,  SAE  Summer  Meeting 
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Stapp,  J.P. ,  S.T.  lewis,  &  J.J.  Ryan  1958  PRELIMINARY  INVESTIGATIONS  OF 

A  HYDRAULIC  BUMPER  AND  ROLL-OVER  STRUCTURE.  (Air  Force  Missile  Development 
Center,  Holloman  AFB,  New  Mexico)  Tech.  Note  AFMDC  TN  58-5 
ASTIA  AD  155007,  Feb.  1958. 
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Stepp,  J.P.  1959  ESCAPE  FROM  AIRCRAFT. 

In  Medical  Aspects  of  Flight  Safety  AGARDograph  30,  Pp.  213-221. 
(New  York:  Pergamon  Press,  1959) 


ABSTRACT:  Combat  mission  is  the  primary  basis  for  design  requirements;  that 
safety  takes  precedence  over  salvage,  in  terms  of  keeping  the  situations  of 
flight  requiring  salvage  to  an  absolute  minimum;  and  that  the  salvage  operation 
be  ee  effective  as  possible  over  the  entire  spectrum  of  accident  probabilities. 
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Stepp,  J.  P.  &  B.  Nutt  1961  CRASH  PROTECTION  OF  AIR  TRANSPORT  PASSENGERS 
BY  IMPROVED  SEAT  MATERIALS  DESIGN. 

Paper,  1961  Meeting  of  Aerospace  Medical  Assn.,  Chicapo,  April  24-27. 

ABSTRACT:  USAF  and  RAF  crash  experience  data  with  forward-  and  aft-facing 
passenger  seats  are  reviewed.  Human  tolerance  data  derived  fro  quantitative 
human  and  animals  crash  experiments  are  presented  for  both  forward-  and  afr- 
feclng  seated  exposures.  A  new  type  of  aft-facing  seat  made  with  nylon  netting 
in  e  tubular  steel  frame  is  described,  in  which  optimum  comfort  and  protection 
ere  combined  with  minimum  weight.  Passenger  safety  requirements  of  present  and 
future  air  transports  are  discussed  for  both  military  and  civilian  operations. 
Recotamendetions  are  made  for  optimum  acceptable  protective  measures. 
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Stapp,  J.P.,  &  S.E.  Neely  1961  EVALUATION  OF  HIGH  SPEED  AND  THUNDERSTORM 
EFFECTS  ON  USAF  EJECTIONS.  (Data  for  this  study  were  compiled  from  the 
records  of  the  Deputy  Inspector  General  for  Safety,  USAF,  Norton  AFB, 
Calif.,  15  Feb.  1961) 
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Stapp,  J.P.  19t>2  AFTEn  SEAT  BELTS . WHAT? 

In  Cragun,  M.K.,  ed.,  The  Filth  Stapp  Automotive  Crash  and  Field 
Demonstration.  Sept.  14-16.  1961.  Pp.  259-263 
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Stapp,  J.  P.,  J.  D.  Mosely,  &  C.  F.  Lombard  1962  "MEGABOOM"  LINEAR  WINDBLAST 
TESTS  ON  SUBJECTS  AND  PROTECTIVE  EQUIPMENT.  (Northrop  Space  Uboratories, 
Hawthorne,  Calif.)  Contract  AF  41(657)405,  Pro j .  No.  7930;  NSL  62-52; 

15  March  1962 


ABSTRACT:  Rocket  sled  experiments  exposed  five  chimpanzees  and  one  dummy  to 
windblast  up  to  Mach  1.68.  Standard  restraints  and  garments  proved  inadequate 
and  extensive  injuries  established  the  need  for  improvement.  Stagnation  pres¬ 
sures  up  to  42  psl  resulted  in  injuries  from  violent  displacements  within  inade¬ 
quate  restraints.  Stagnation  temperature  up  to  424  degrees  F  caused  second 
degree  burns  to  exposed  body  surface.  High  velocity  air  penetrated  wounds  and 
body  apertures,  causing  extensive  trauma.  Experimental  restraints  and  garments, 
proved  adequate  for  stagnation  pressure  of  36  psl  and  temperature  of  336  degrees 
F.  (AUTHORl 
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Stark,  &  Roth,  tr.,  J.B.  Bateman  1945  REVIEW:  CATAPULT  SEAT  Do  335 
(Dornier -Werke  G.  m.  b.  H.,  Fr iedrichshafen  a.  B. ,  Div.  of  Research) 
Research  Rept .  3240,  Pages  A-17206  to  A-17240,  23  May  1944. 

Translated  as  Appendix  13  to  Lovelace,  W.R.,  E.J.  Baldes,  &  V.J.  Wulff, 
The  Election  Seat  for  Emergency  Escape  from  High  Speed  Aircraft, 

ASTIA  ATI  No.  7245 


SU71MARY:  The  catapult  arrangement  was  used  200  times  in  all.  No  important 
drawbacks  were  apparent  in  these  tests.  The  ejection  velocity  can  be  signi¬ 
ficantly  improved  by  greasing  the  piston.  According  to  wind  tunnel  measure¬ 
ments  at  D  W  (see  Research  Report  No.  138  and  investigations  at  the  Helnkel 
factory,  report  No.  ENB-  88/43)  with  a  total  weight  of  120  kg.  an  ejection 
velocity  of  about  17  meters  per  second  is  necessary  in  order  to  insure  suffi¬ 
cient  clearance  of  the  tail.  Such  a  velocity  of  ejection  requires  three  com¬ 
pressed  air  reservoirs  each  two  liters  in  capacity,  a  pressure  of  120  atmo¬ 
spheres,  and  a  greased  piston  in  the  cylinder.  In  the  appendix  will  be  found 
further  theoretical  deductions  from  these  experiments  made  on  the  ground, 
from  the  measurements  in  the  wind  tunnel  at  the  Dornier  factory  and  from  the 
measurements  made  by  the  Helnkel  factory. 
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The  experlnencs  on  human  subjects  showed  that  the  D  W-  catapult  device  can 
also  be  discharged  at  120  atmosphere  without  endangering  the  person  ejected. 
The  subjects  found  the  seat  equipped  with  arts  rests,  head  cushion,  and  up* 
bolstered  back  to  be  very  comfortable.  It  Is,  however,  recommended  that  the 
pads  along  the  edges  of  the  arm  rests  should  be  raised  somewhat  In  order  to 
prevent  the  arms  from  being  jerked  off  the  rests.  The  arm  rests  probably 
support  a  considerable  fraction  of  the  body  weight  and  thus  make  possible 
ejection  with  the  use  of  such  high  reservoir  pressures.'  Dr  Ulesehofer,  D  VL, 
Is  still  carrying  out  exact  Investigations.  The  position  of  the  operating 
levers  with  respect  to  the  arm  rests  Is  satisfactory.  Injury  to  the  forearm 
and  hand  was  never  produced.  .  It  would  be  a  good  Idea  to  provide  a  bumper  on 
the  arm  rest  or  on  the  seat  In  order  to  prevent  the  elbow  from  Jerking  back 
too  far  when  the  catapult  lever  Is  pulled.  From  the  point  of  view  of  Its 
mechanical  properties,  Its  mode  of  action  and  its . pnys lologlcal  effects  the 
D  W  catapult  device  fulfills  the  standards  set  up.  (Author) 
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Starkey,  D.G. 
SYSTEMS 


1959  BASIC  HUMAN  FACTORS  CONSIDERATIONS  FOR  MAN-MACHINE 
(Chance  Vought  Aircraft.  Inc..  Dallas.  Texas)  (Nk  E9R-12114, 
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:|rkey,  D.  G.  1959  PHYSIOLOGICAL  AND  PSYCHOLOGICAL  CONSIDERATIONS  FOR 
MANNED  SPACE  FLIGHT.  (Chance  Vought  Aircraft,  Inc.,  Dallas,  Texas) 
eVA  Rept.  E9R-12349,  I  June  1959,  revised  7  July  1959,  pp. ,87-99 
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Stauffer,  F.R..  &  L.B.  Cochran  1951  PRELIMINARY  STUDIES  ON  THE  EASE  WITH 

WHICH  PILOTS  CAN  GRASP  AND  PULL  THE  EJECTION  SEAT  FACE  CURTAIN  HANDLES. 

(Naval  School  of  Aviation  Medicine,  Pensacola,  Fla.7  ProJ.  MR005. 13-4002 . 

2.2.,  6  Nov.  1951. 

See  also  Project  NMOOl . 059 .22 .02 ,  8  Nov.  1951.  ASTIA  ATI  135023 

ABSTRACT;  Determinations  were  made  of  the  level  of  g  force  at  which  the 
average  pilot  can  perform  the  muscular  actions  necessary  to  reach  and  pull  the 
fhce-curtain  handles,  thus  simulating  the  procedure  required  to  actuate  the 
ejection  seat  firing  mechanism.  Twelve  naval  fighter  pilots  of  various  physi-  . 
cail  build  were  tested  on  the  Pensacola  human  centrifuge  for  the  ability  to 
actuate  the  Martin-Baker  (model  F2h-2)  ejection-seat  mechanism.  The  subjects 
were  protected  with  anti-g  suits  and  exposed  to  levels  of  positive  radial 
acceleration  about  ?.0  g.  Above  their  relaxed  black-out  tolerance  level.  The 
mean  black-out  level  of  the  subjects'  control  runs  for  10-sec.  exposure  yas 
4.7,  with  a  range  of  3.3  to  5.8  g.  Eleven  of  the  subjects  were  able  to 
actuate  the  ejection-seat  mechanism  at  6.6  g  (range  of  5.2  to  7.4  g),  and 
within  an  average  time  of  4.6  sec.  (varying  from  2.5  to  8.0  sec.).  The  failure 
of  the  twelfth  pilot  was  attributed  to  fatigue.  The  results  suggest  that 
most  suit-protected  pilots  should  be  able  to  actuate  the  mechanism  at  2.0  g  above 
their  control  black-out  level,  providing  that  the  g  levels  are  constant.  Proper 
indoctrination  on  the  effects  of  g  forces  is  recommended. 
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Stauffer,  F.R.  1951  CURRENT  STUDIES  ON  DEVELOPMENTAL  ANTI - BLACKOUT 
EQUII^NT.  (Naval  School  cf  Aviation  Medicine,  Pensacola,  Fla.) 
MR005.12-0006.1.2,  Feb.  5,  1951 
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Stauffer,  F.R.  1951  STUDIES  ON  THE  EFFECTIVENESS  OF  AUTOMATIC 

SUPINATION  IN  PROTECTING  MAN  AGAINST  HIGH  RADIAL  ACCELERATIW . 
(U.S.  Naval  School  of  Aviation  Medicine.,  Pensacola,  Fla.) 
Project  NM  001  059.02.07.  29  Jan.  1951.  ASTIA  ATI  108815. 


ABSTRACT; 

1.  Seventeen  adult  males  have  been  subjected  on  the  Pensacola  Human 
Centrifuge  to  radial  acceleration  stresses  up  to  12  G  for  five  seconds. 

2.  At  the  beginning  of  these  exposures  the  subjects  were  in  a  conven¬ 
tional  seated  position,  i.e. ,  subject  to  positive  acceleration  effects . _ 
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Protection  against  blackout  and  associated  positive  acceleration  effects  was 
provided  by  a  changeable  seat  automatically  controlled  by  G  forces  acting  In 
the  direction  head  to  hips  of  a  seated  Individual.  When  the  G  force  exceeded 
3.9.G  the  back  rest  of  the  seat  rotated  backward  to  place  the  subject  in  a 
modified  supine  position.  The  position  was  maintained  until  the  B  force  had 
dropped  below  2.7  G  at  which  time  the  back  rest  and  subject  returned  to  their 
original  positions. 

3.  The  physiological  changes  during  such  stresses  have  been  discussed 
from  the  standpoint  of  the  practicability  of  using  such  a  protective  device 
for  pilots  exposed  to  positive  acceleration  In  aircraft. 
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Stauffer,  R.F.  &  R.E.  Kelly  A  DEVICE  FOR  THE  AUTOMATIC  CONTROL  BY 

G-FORCE  OF  THE  POSITION  OF  THE  CONTROLLABLE  SUPINE  SEAT.  SX  PROJECT 
9-U-37a.  (School  of  Aviation  Medicine,  U.S.  Naval  Air  Station. 

.  Pensacola,  Fla.)  Project  NM  001  059.02.05 
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Stelnhoff,  ,  Fehlke,  &  Buss,  tr.  ,  J.B.  Bateman,  &  V.J.  Wulff  1945 

FUNCTIONAL  AND  FLIGHT  TESTS  OF  THE  COMPRESSED  AIR  EJECTION  SEAT  INSTALLA¬ 
TION  OF  THE  He  219.  (Rcchlin  Testing  Ground)  Interim  Rept.  No.  1, 

3  Aug.  1944.  Translated  as  Appendix  11  to  Lovelace,  W.R.,  E.J.  Baldes,  & 
V.J.  Wulff,  The  Election  Seat  for  Emergency  Escape  from  High  Speed  Aircraft 
ASTIA  ATI  7245 


SUMMARY;  The  function  of  the  compressed  air  emergency  catapult  seat  installa¬ 
tion  of  the  He  219  was  tested  on  the  ground  and  during  flight.  Forty  ejections 
were  made  with  dummies  and  three  with  human  beings  during  flight.  The  assembly 
Is  fit  for  operation.  Maximum  permissible  ejection  pressures  determined  from 
the  results  of  ejection  experiments  on  ten  human  beings  on  the  ground  are  as 
follows:  For  the  pilot's  seat,  100-105  atm.;  For  the  observer's  seat,  85-90 
atm.  With  these  pressures  it  is  certain  that  the  tail  can  be  cleared  at  veloc¬ 
ities  of  flight  up  to  500  km/h  and  at  any  altitude.  (Author) 
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Stance  1  Aero  Engineering  Corp.  1962  RCD-MS  HYSTEMS  ROCKET  CUSHIONING  DEVICE 
APPLIED  TO  MODULAR  SEAT, 

(Stencel  Aero  Engineering  Corp.,  Asheville,  N,C,)  Rept.  No.  2;  3  May  - 
2  June  1962.  ASTIA  AD  288  155. 


1,427 


2,92^  - 


Stcnccl  Aero  Engineering  Corp.  1962  RCD-MS  SYSTEMS  ROCKET  CUSIONING  DEVICE 
APLIED  TO  MODULAR  SEAT  (Stencel  Aero  Engineering  Corp.,  Aeheville,  M.C.) 
Rept.  no.  2,  3  May  -2  June  1962,  6  June  1962, . Contract  NOw  62-0S6i*c, 
ASTU  AD- 288  155 


ABSTRACT:  The  mock-up  atudiea  are  progressing  on  schedule  with  parallel  work 
being  done  on  mock-up  hardware  and  on  system  analysis. 
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Stencel  Aero  Engineering  Corp.  1962  APPLICATION  OF  MODULAR  RESTRAINT,  RECOVERY 
AND  SURVIVAL  SYSTEM  (MS)  TO  SPECIFIC  EJECTION  SEATS, 

(Stencel  Aero  Engineering  Corp.,  Asheville,  N.  C«)  Rept.  No.  1  for  May 
1962  -  6  June  1962.  Contract  NOw  620587.  ASTU  AD  288  179. 

ABSTRACT:  The  T2J  seat  pan  is  being  redesigned  for  the  Modular  Seat  application 
and  mock-up  studies  are  underway. 
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Stencel  Aero  Engineering  Corp.  1962  RCD-MS  SYSTEMS  ROCKET  CUSHIONING  DEVICE 
APPLIED  TO  MODULAR  SEAT  (Stencel  Aero  Engineering  Corp.,  Asheville,  N.C.) 
Rept.  no.  1,  3  Apr-2  May  1962,  8  May  1962,  Contract  NOw  62-0561,  ASTIA  AD- 
288  180  , 

ABSTRACT:  Analysis  of  the  task  requirements  has  resulted  in  a  revised  phasii^ 
breakdown.  Mock-up  studies  of  a  new  seat  pan  have  begun  to  firmly  establish 
the  design.  Preliminary  negotiations  with  the  rocket  vendor  have  been  made. 
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Stencel  Aero  Engineering  Corp.  1962  MODULAR  RESTRAINT,  RECOVERY,  AND 
SURVIVAL  SYSTEM.  (Stencel  Aero  Engineering  Corp.,  Asheville,  N.C.) 
Final  Engng;  Rept.  Aug.  1962.  ASTIA  AD  292  761 

ABSTRACT:  A  modular  system,  consisting  of  a  seat  back  and  bottom  with  a 
parachute  bridle  connected  to  the  structure,  provides  greatly  increased  pilot 
restraint,  comfort,  and  convenience  by  sue  of  a  combined  flight  and  parachute 
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harness.  The  systen  offers  s  survival  capability  which  carries  full  escape 
auCosMtion  beyond  the  point  of  either  land  of  water.  Development  of  the 
Modular  seat  included;  bridle  geometry  stu4ieu,  opening  shock  studies,  para- 
raft  inflation  studies,  deceleration  device  development,  various  special 
tests,  a  system  test  series,  and  restraint  development  yielding  a  superior 
restraint  development  yielding  a  superior  restraint  system  complete  with 
hardware.  Operational  modes  provided  for  were:  automatic  water  entry  with 
SMn  in  inflated  raft,  seated  land  touchdotm,  foot-first  land  touchdoim,  over- 
sidf  bailout,  and  ditching.  Further  development,  already  underway  with  a 
rocket  cushioning  device;  and  later,  the  addition  of  the  ballistic  parachute 
should  give  a  swre  highly  refined  escape  system  than  any  presently  in  use. 
(Author) 
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Stemick,  S. ,  O.T.  Stimmel,  &  I.J.  Sattinger  1961  HUMAN  REACTION  TO 

MILITARY  VEHICLE  RIDE  (Institute  of  Science  and  Technology,  University 
of  Michigan,  Ann  Arbor,  Michigan)  Report  No.  2889- 17-F,  Jan.  1961. 
ASTIA  AD  2 SO  099 


ABSTRACT:  The  results  of  an  investigation  conducted  at  Willow  Run  Labora¬ 
tories  (BOW  Institute  of  Science  and  Technology),  of  The  University  of 
Michigan,  into  the  effects  of  ride  on  both  passengers  and  crewmembers  of 
military  ground  vehicles  are  described.  A  general  analysis  of  these  effects 
is  given  as  a  basis  for  defining  the  problems  associated  with  vehicle  ride 
and  of  recommending  an  experimental  program  to  obtain  quantitative  informa¬ 
tion  on  the  effects  of  ride  on  comfort  and  performance.  Test  techniques 
and  test  equipment  requirements  for  comfort  tests  using  the  Method  of  Adjust¬ 
ment  and  for  performance  tests  using  tracking,  driving,  visual  recognition, 
and  information  handling  tasks  are  outlined.  These  tests  are  based  on  the 
use  of  a  vehicle-motion  simulator  which  would  subject  human  beings  to  pre¬ 
scribed  sinusoidal  and  transient  motions.  As  an  example  of  how  the  various 
test  phases  can  be  performed,  a  suggested  first  year's  test  program  is 
developed  to  obtain  data  on  the  subjective  evaluations  of  sinusoidal  and 
and  nonsinusoidal  motions  in  pitch  and  roll 
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Stewart,  G.H.  1949  EJECTION  TESTS  OF  PILOT'S  AND  SHORAN  OPEPATOR'S  SEATS  - 
MODEL  XB-51  (BOMBER)  (ENGINEERING  TEST  REPORT) 

(blenn  L.  Martin  Co.,  Baltimore,  Md.)  USAF  Contr.  No.  W33-038-ac-14806 

Engineering  Test  Report  No.  1034  Dec.  28,  1949  ASTIA  ATI  69  365 


ABSTRACT:  Tests  were  made  of  the  pilots’  and  Shoran  operators'  seats  for  the 
XB-51  bomber  to  establish  the  structural  integrity  and  functional  characteristics 
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during  ejections  using  the  M*1  an  T-5  type  catapults.  One  successful  ejection 
of  each  seat  with  each  type  of  catipult  vas  required.  All  ejections  were  made 
satisfactorily.  The  maximum  vertical  height  for  the  pilots'  seat  was  59.6  ft 
(M-1)  and  75.1  ft  (T-5),  while  the  maximum  horizontal  distance  was  34  ft  (M-1) 
and  35.5  ft  with  a  horizontal  distance  of  39.3  ft  (M-1)  and  46.5  ft  (T-5).  In 
all  ejections,  the  vertical  height  was  similar  to  that  calculated,  but  the 
horizontal  distance  was  considerably  smaller,  which  Is  believed  to  be  caused  by 
the  forward  tumbling  of  the  seat,  and  which  will  be  counteracted  somewhat  In 
flight  by  the  air  load. 
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Stewart,  W.  K.  1941  PROGRESS  NOTE  ON  THE  FRANKS  SUIT  (National  Research 
Council,  Canada)  Report  #C-2852,  20  December  1941. 

Also  (RAF  Flying  Personnel  Research  Committee)  FPRC  390. 

ABSTRACT:  Comments  are  made  on  progress  in  the  design  of  the  Franks  Flying 
Suit  in  relation  to  the  latex  filling  units,  covering  materials,  filling 
shoes,  coverage  of  thighs  and  other  areas. 
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Stewart,  W.  K.  1942  NOTE  ON  SPENCER  ACCELERATION  BELT  AND  LEGGINGS  BY  FIRM 
OF  SPENCER,  U.SJi. 

(RAF,  Institute  of  Aviation  Medicine,  Famborough)  FPRC  Kept.  #458, 
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Stewart,  W.K.  1940  AN  INVESTIGATION  INTO  THE  EFFECT  OF  A  RECLINING 

roSTU^  ON  THE  ABILITY  TO  WITHSTAND  HIGH  »G"  (RAF,  Institute  of  Aviation 
Medicine,  Famborough)  FPRC  Rept  .  No.  212,  10  Dec.  1940 
ASTIA  ATI  206318 


ABSTRACT:  One  subject  made  experimental  runs  exceeding  5  "g"  for  10  to  20 
seconds,  Peak  run  was  6  "g"  for  6  to  9  seconds.  This  resulted  in  unconscious¬ 
ness  when  subject  was  unprotected.  When  cockpit  seat  was  inclined  45  degrees 
from  vertical  and  feet  raised  to  level  of  seat,  complete  visual  protection 
was  obtained. 

The  venous  and  arterial  hydrostatic  levels  were  reduced  only  one  inch  by 
this  maneuver,  but  the  decrease  in  the  leg-thigh  and  thigh-spine  angles 
promoted  venous  return.  Visual  fields  were  not  markedly  reduced  by  this 
procedure,  but  tilting  sufficient  to  protect  from  higher  values  of  "g"  would 
produce  definite  visual  impairment  * 
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Stewart,  W.  K.  1940  SFFKCT  OF  BECUKIMG  POSTURE  ON  ABILITY  TO 

WITHSTAND  HIGH  G.  (RAF,  Inctitut*  of  Aviation  Hadlcina,  Farnborough) 
FPRC  Report  212,  Dec.  1940. 
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Stewart,  U.K.  1940  OBSERVATIONS  ON  THE  EFFICIENCY  OF  ABDOMINAL  BELTS 
IN  THE  PREVENTION  OF  BLACKING  OUT.  (Farnborough)  FPRC  No:  176. 

ASTIA  ATI  206389 


ABSTRACT:  All  tests  conducted  in  planes  by  a  small  number  of  subjects. 

(a)  Elastic  belts  do  not  raise  blackout  threshold,  may  shorten  period 
between  blackout  and  unconsciousness.  Although  they  produce  a  feeling 
of  confidence  at  low  values  of  "g",  they  are  potentially  dangerous. 

(b)  Pneumatic  belts  inflated  at  pressures  exceeding  50  mm  Hg  prevent 
fastening  of  Sutton  harness.  Even  pressures  of  80  to  100  mm  Hg  (of 
therapeutic  value  according  to  Armstrong)  do  not  elevate  blackout  thres* 
hold. 

(c)  Hydrostatic  belts  are  uncomfortably  cold  even  at  altitudes  as  low 

as  10,000  feet.  At  6  "g"  belts  are  a  serious  hindrance  due  to  increased 
effective  weight.  Water  does  not  drain  out  of  belts  after  exposure  to 
"g”  and  is  very  uncomfortable;  Hydrostatic  belts  elevate  "g"  threshold 
at  least  0.5  "g",  but  disadvantages  outweigh  the  gain.  It  is  recommend- 
ed  that  experiments  on  belts  as  anti  "g"  devices  be  discontinued. 
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Stewart.  W.K.  1941  REPORT  ON  HLACKING-OUT 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough) 
FPRC  Report  233,  Jan.  1941. 
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Stewart,  W.K.  1941  EFFECT  OF  ABDOMINAL  COMPIxESSION  ON  ABILITY  TO 
WITHSTAND  G:  FINAL  REPORT.  (RAF,  Institute  of  Aviation  Medicine. 
Farnborough)  FPRC  Report  300,  May  1941 
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Stewart,  W.K.  1941  PROGRESS  NOTE  ON  THE  FRANKS  SUIT. 

(National  Research  Council,  Canada)  Report  #C-2852 
F.P.R.C.  390,  20  December  1941 

ABSTRACT  Comments  are  made  on  progress  In  the  design  of  the  Franks  Flying  Suit 
In  relation  to  the  latex  filling  units,  covering  materials,  filllnf  of  shoes, 
coverage  of  thighs  and  other  areas. 
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Stewart,  W.  K.  ,  1942  REPORT  ON  THE  COTTON  PNEUMODYNAMIC  SUIT. 

(RAF,  Institute  of  Aviation  Medicine,  Famborough)  FPRC  Rept.  #407(UAM<- 
982-4),  January  19,  1942. 
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Steward,  W.  K.  1942  NOTE  ON  SPENCER  ACCELERATION  BELT  AND  LEGGING, 

(Inst.  Aviation  Med.,  R.A.F,,  Famborough)  FPRC  No.  458,  11  May,  1942. 

ABSTRACT:  Inflation  of  Spencer  belt  to  2  to  2.5  psl  raises  "g"  threshold  at 
least  1  "g"  for  5  seconds.  Structural  failure  along  knee  seams  occurred  in 
model  tested. 
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Stewart,  W.K.  1942  INTERIM  REPORT  ON  FRANKS  SUIT  TRIALS  AT  NO.  43 
SQUADRON  ACKLINGTON.  (National  Research  Council,  Canada) 

Report  #C-2842,  8  June  1942 


ABSTRACT:  This  progress  report  describes  the  difficulties  encountered  during 
service  trials  of  the  Franks  Flying  Suit  with  the  above  squadron.  It  Is 
recommended  that  further  trials  should  be  conducted. 
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Stevart.  W.K.  &  H.L.  Roxburgh  1945  GERMAN  OCCUPATION  DISARMANENt:  AVIATION 
MEDICAL  ASPECTS  IN  SCHLESWIG-HOLSTEIN 

(Flying  Personnel  Research  Comniccee,  Air  Ministry,  Gt.  Britain)  FPRC  627, 
Appendix  14,  May  1945. 


ABSTRACT:  Results  of  the  interrogation  of  German  personnel. 

In  response  to  questions  about  the  ejection  seat,  the  Squadron  Commander  gave 
the  following  information: 

Experiments  were  first  carried  out  on  a  ground  test  rig  at  the  Heinkel  aircraft 
works.  This  rig,  essentially  constructed  from  Inclined  rails,  would  appear  to 
have  been  similar  to  the  Martin-Baker  test  rig,  and  to  have  a  vertical  height 
of  at  least  10  m. 

A  compressed  air  system  of  propulsion  was  first  investigated  and  abandoned  in 
favour  of  an  explosive  charge. 

Accelerations  of  4-6  g  were  first  Investigated  and  gradually  increased  to  14  g 
which  was  the  acceleration  necessary  for  clearance  from  the  Me,  162. 

The  duration  of  the  acceleration  was  not  known  but  the  distance  of  propulsion 
at  ground  level  was  stated  to  be  10  m.  and  it  is  considered  that  these  figures 
are  reasonably  consistent  with  present  R.A.F.  knowledge.  At  this  acceleration, 
it  was  necessary  to  hold  the  head  back  and  to  place  the  feet  on  supports.  The 
Squadron  Commander  did  not  himself  notice  any  marked  difference  between  the 
acceleration  values  of  6  and  14  g. 

The  highest  of  g  reached  in  the  tests  was  26;  a  few  cases  of  back  injury  occurred 
but  these  had  not  been  observed  by  the  officer. 

He  stated  that  the  apparatus  had  actually  been  used  in  emergencies  on  two  to 
three  occasions  and  he  thought  that  the  naximum  air  speed  had  been  800  Km/hr. 

(500  mph).  No  difficulty  had  been  commented  on,  either  in  separating  grora  the 
seat  or  in  autorotation  after  ejection.  He  could  not  state  whether  any  masks 
had  been  dislodged  in  the  air  blast. 
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Stewart,  W.K.  1946  EJECTION  OF  PILOTS  FROM  AIRCRAFT;  A  REVIEW  OF  THE 
APPLIED  PHYSIOLOGY.  (Air  Ministry,  Flying  Personnel  Research  Committee) 
Rept.  No.  671,  Sept  1946.  ASTIA  AD  222  472 

ABSTRACT:  For  seat  ejection  two  general  stages  are  envisaged.  Firstly, 
ejection  from  the  aircraft,  which  in  itself  is  a  great  advance  but  implies 
a  conscious  pilot  for  preservation  of  life;  secondly,  development  of  ejection 
with  ancillary  automatic  mechanism  to  ensure  that  an  unconscious  pilot  will 
avoid  severe  injury.  Cabin  jettisoning  is  of  primary  importance  for  very 
high  altitudes  or  very  high  speed  aircraft  and  should  be  thoroughly  investi¬ 
gated.  If  it  proves  acceptable  physiologically,  the  final  provisions  for 
escape  should  include  both  jettisoning  an^  ejection,  but  where  this  proves 
impossible  in  any  given  case,  it  should  be  the  function  of  some  central 
authority  or  conmittee  to  state  which  system  has  to  be  installed. 
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Scewart,  W.K.  &  Pekarek  1946  IMPROVED  ESCAPE  FACILITIES  IN  FLIGHT 

FOR  PILOTS  AND  AIRCREWS  IN  SERVICE  AIRCRAFT.  (RAF,  Mlntatry  of  Supply 
Great  Britain)  Scientific  and  Technical  Memo,  November  1946. 
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Stieglitz,  W.  I.  1952  COCKPIT  DESIGN  AND  SAFETY.  Aero  Eng.  Rev.  11:36-41. 
Oct.  1952. 
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Stieglitz.  W.  I.  1952  REARWARD  FACING  SEATS 

(National  Advisory  Committee  for  Aero.  Panel  on  Aircraft  Accident  Survival, 
10  Dec.  1952) 
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Still,  E.W.  1960  EQUIPPING  MAN  FOR  A  FLIGHT  TO  THE  MOON 
Engineering.  (London)  189(4907):  634-635,  May  6,  1960 

ABSTRACT:  A  re-.'iew  Is  presented  of  a  paper  read  before  the  British  Interplane¬ 
tary  Society  on  April  28,  1960.  A  resume  of  the  United  States  Space  Program 
was  given,  followed  by  a  discussion  of  the  environmental,  requirements  for 
interplanetary  travel  and  the  engineering  techniques  being  developed  to  meet 
these  requirements.  (Aerospace  Medicine  31(10):  869,  Oct.  I960) 
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Stimler,  F.J.  &  R.S.  Ross  1960  DROP  TESTS  OF  16 , 000-SQUARE -INCH  MODEL 
PARACHUTES  VOLUME  VIII  SUMMARY  REPORT 

(Goodyear  Aircraft  Corporation,  Akron,  Ohio)  Contract  No.  AF33(6 16) -2310 
RDO  No.  672-160  AF  Technical  Report  5867,  April  1960.  ASTIA  AD  240877 


ABSTRACT:  Parachute  model  drop-tests  program  was  conducted  in  the  Goodyear 

Aircraft  Corporation  airship  dock  at  Akron,  Ohio.  Twenty-seven  different 
models  of  the  following  types  with  16,000  sp .  in.  total  canopy  area  were 
tested:  Solid  Flat,  Solid  Extended  Skirt,  Solid  Spherical,  Solid  Conical, 
Airfoil,  Exeter  Type  12,  Guide  Surface,  Ring  Slot,  and  FIST  Ribbon. 


/ 
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An  information  sheet  is  provided  for  each  of  the  parachute  models  and  includes 
a  short  statement  describing  general  behavior  of  the  parachute  during  descent 
and  a  basic  reference  list  %diere  more  information  may  be  found  concerning 
similar  parachutes.  The  following  data  are  also  tabulated  for  terminal  verti¬ 
cal  velocities  of  approximately  10,  15,  25  and  40  feet  per  second  by  taking 
the  average  value  for  both  the  horizontal  and  vertical  types  of  release:  drag 
coefficient,  average  glide  angle,  average  and  maximum  angles  of  oscillation, 
logarithmic  decrement,  and  frequency  of  oscillation. 

Curves  of  drag  coefficient  vs.  vertical  descent' velocity  are  presented 
for  each  parachute  family  for  comparison  purposes.  The  variation  of  average 
angle  of  attack  with  vertical  velocity  is  presented  for  the  Solid  Flat 
Circular  parachute.  The  effect  of  suspension- line  ration  on  the  drag 
coefficient  of  the  Solid  lOX  Extended  Skirt  parachute  is  also  given  for  the 
range  of  suspension  line  ratios  of  0.6,0  to  1.40. 

In  general  roost  of  the  parachutes  tested  showed  a  decrease  in  drag  coefficient 
for  an  Increase  in  vertical  ^ descent  velocity;  however,  above  a  critical 
vertical  velocity  the  drag  coefficient  became  constant  in  most  cases.  Only 
for  the  very  stable  parachutes  did  the  drag  coefficient  remain  approximately 
constant  for  the  vertical  velocity 
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Stingely,  Norman  E.  1957  AEROMEDICAL  EVACUATION  LITTER  PATIENT  SAFETY 
HARNESS.  WADD  TR  57-6;  ASTIA  AD  110  695. 

ABSTRACT;  An  aeromedical  evacuation  litter  patient  safety  harness  has  been 
developed  by  New  York  University.  WADC  TR  55-333  "Aeromedical  Evacuation 
Litter  Patient  Safety  Device  Study"  (AD-104851)  which  resulted  from  the 
above' contract  has  been  included  as  an  Appendix  to  give  medical  and  opera¬ 
tional  requirements  for  a  satisfactory  litter  harness,  and  also  to  give  de¬ 
sign  data  for  a  harness  to  fit  the  standard  rigid  aluminum  pole  folding 
litter.  The  standard  pole  litter  was  determined  as  not  capable  of  with¬ 
standing  the  required  g  loads  and  was  'therefore  modified.  The  harness 
developed  by  New  York  University  was  modified  to  function  with  the  modified 
litter.  The  psychotic  restraints  were  deleted  from  the  harness  and  it  is 
suggested  a  modification  of  the  standard  wrist  and  ankle  restraint  be  used 
in  conjunction  with  the  harness  for  psychotic -neurotic  patients.  The  modi¬ 
fied  harness  was  dynamically  tested  to  determine  the  capability  of  restrain¬ 
ing  a  patient  to  the  litter  during  controlled  crash  landing.  Dynamic  litter 
tests  indicated  that  the  harness  would  restrain  the  patient  up  to  at  least 
7.2  g  and  that  the  patient  will  better  withstand  the  impact  force  if  he  is 
loaded  head  forward  in  relation  to  the  aircraft. 
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Stoeckel  1942  SPECIAL  SEAT  AND  CONTROLS  DESICT.’ED  FOR  HIGH 

ACCELERATIONS.  (Sltzanlage  Hit  Stcuerungs 1 inrlchtung  Fuer  Hohe 
Flugbeschleunlgungen)  Forschungsberlcht  Nr.  1549,  ASTIA  ATI-51067 
February  1942 


ABSTRACT:  The  permissible  acceleration  in  pulling  out  of  a  dive  and  with 
the  crew  in  supine  position  amounts  to  16  g  over  a  period  of  3  minutes.  Thus, 
maneuverability  of  modern  high  performance  airplanes,  especially  Stub. as  and 
fighters,  is  hardly  affected  by  endurance  limits  attributable  to  physiological 
conditions. 

For  testing  the  inclined  position  of  the  crew  in  practical  flight,  a  swivel 
seat,  changeable  from  normal  to  supine  position,  equipped  with  contorl 
mechanism  was  developed  and  installed  with  dual  control  arrangement  in  the 
observer's  place  of  a  Ju  87 

Take-off,  landing,  and  normal  flight  were  effected  in  normal  position  and 
three-dimensional  curvilinear  flights  in  supine  position.  Operation  of  the 
swivel  seat  manually  about  an  axis  extending  through  a  point  near  the  eye 
and  fixed  with  respect  to  the  airplane  and  a  control  mechanism  which  can  be 
swivelled  with  the  seat  enable  maneuverability  of  the  airplane  unaffected  by 
swivelling  and  acceleration. 
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Stoll,  A.,  B.  M.  Lewis,  &  D.  H.  Uwis  1955  MEASUREMENTS  TO  EVALUATE  THE  EFFEC 

TIVENESS  OF  THE  FULL  PRESSURE  HALF  SUIT  IN  APPLYING  EXTERNAL  PRESSURE  TO  THE 
BODY.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  NAJX:-MA-5502}  21  March 
1955 


1,454 

Stoll,  A.  M.  1961  THERMAL  PROTECTION  CAPACITY  OF  AVIATOR'S  TEXTILES. 

(Naval  Air  Development  Center,  Johnsville,  Pa.)  Rept.  NADC-MA-6120 

ABSTRACT:  Since  the  advent  of  high-speed  aircraft  and  nuclear  warfare,  the  need 
for  protection  of  personnel  from  thernval  injury  has  been  greatly  emphasized. 
Among  the  more  imnediate  aviation  needs  is  that  for  fire-resistant  anit-G 
clothing.  With  this  specific  need  to  the  fore,  an  interim  method  has  been 
devised  for  the  selection  and  evaluation  of  textiles  on  the  basis  of  their 
resistance  to  degradation  by  thermal  irradiation  of  appropriate  intensity  and 
their  protective  capacity  when  in  contact  with  living  skin.  At  the  present  time 


although  field  testing  is  not  yet  complete,  a  satisfactory  thermally-resistant 
anti-G  suit  appears  to  have  been  achieved  through  this  effort.  This  suit  is 
fabricated  of  DuPont  Experimental  Fiber  HT-1  in  a  twill  weave  and  double-layer 
construction.  On  the  basis  of  percentage  of  total  body  burns  indicated  by  fuel 
flame  exposures  of  clothed  dummies,  it  has  proven  superior  to  a  double-layer 
nylon  suit  and  the  regulation  fire-retarded  cotton  coverall  over  the  cutaway 
anti-G  suit.  The  present  method  is  being  modified  to  yield  surface  temperature 
measurements  during  irradiation  to  provide  for  the  ultinvatr  goal  of  devising  a 
thermal  protection  index  based  on  previously  estabilehed  relationships  between 
these  temperatures  and  th|e  tissue  damage  resultins  from  thermal'  irradiation. 
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Stone,,!.  l«5  HELMET  DESIGNED  FOR  SUPERSONIC  BAILOUTS . 

Aviation  Week.  Pp.  33-35,  12  Dec.  1955 

ABSTRACT:  A  new  full-face  helmet  has  been  developed  to  afford  complete  head 
and  face  protection  for  the  pilot  of  today's  high-speed  aircraft.  Retention 
of  the  conventional  helmet  and  oxygen  mask  combination  is  among  the  prime 
requisites  for  survival  in  high-speed  high-altitude  bailouts  and  other  emer¬ 
gencies,  pilots,  say.  North  American  Aviation  will  be  the  first  to  evaluate 
the  new  helmet,  developed  by  Protection,  Inc.  The  two  firms  have  been  colla¬ 
borating  on  the  projecc  since  the  supersonic  bailout  of  NAA  test  pilot  George 
F.  Smith  (AU  Nov.  14,  p.  14).  Frequently,  windblast  has  ripped  away  helmet 
and  oxygen  mask,  exposing  pilots  to  hypoxia  (lack  of  oxygen)  and  head  and 
face  injuries.  Integration  of  the  helmet  and  mask  could  eliminate  the  loss 
■of  these  components  in  the  face  of  strong  windblast. 
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Stone,  I.,  &  E.  Clark  1956  USAF  REVEALS  NEW  X-2  CRASH  DETAILS. 
Avlat ion  Week  65(19):26-27,  5  Nov.  1956. 


ABSTRACT:  New  details  on  the  loss  of  the  Bell  X-2  rocket  research  plane 
and  the  death  of  USAF  Capt .  M.G.  Apt  are  revealed.  Apparently  high-speed 
pitching  of  the  aircraft  caused  the  pilot  to  eject  the  capsule.  There  is  some 
indication  that  blackout  due  to  excessive  negative  g  forces  may  have  prevented 
the  pilot  from  completing  the  ejection  procedures. 
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Stone,  M.M.  1954  AUTGMOBILB  SEAT  BELT  ASSEMBLIES.  fDavls  Aircraft  Products 
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Stout,  F.R.  1948  THE  CASE  FOR  SHOULDER  STRAPS. 

Flying.  Chicago,  42(1);33,  34,  85  Jan.  1948 

ABSTRACT:  A  discussion  of  the  use  and  the  advantages  of  the  shoulder  harness 
In  forced  landings. 
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Stout.  G.  1941  TEST  OF  MODIFIED  PILOT  SEAT  #54642 

Uendix  Aviation  Corp.,  Bendix  Products  Div.,  South  Bend,  Ind.J 
Report  No.  289,  ASTIA  ATI- 112 158,  3  February  1941 


ABSTRACT:  The  pilot  seat  used  In  the  test  was  modified  from  the  Standard 
Bendix  pilot  seat  #54642  by  the  removal  of  the  washer  plates  at  the  upper  and 
lower  tube  support  brackets.  The  bolts  which  fasten  the  tube  support  brackets 
The  bolts  which  fasten  the  tube  support  brackets  to  the  seat  fcrwrly  were  of 
the  counter  sunk  head  type  which  necessitated  that  the  plates  and  seat  back 
be  machined  to  match:  Since  a  1/16”  plate  was  added  to  the  back  to  loprove 
clearance  problems,  it  appeared  that  the  washers  in  the  front  side  could  be 
eliminated  if  button  head  type  screws  were  used.  This  modiiication  was  made 
on  the  seat  tested. 
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Stout,  G.C.  1.941  TEST  OF  BENDIX  PILOT  SEATS  NO.  54761  and  54762 
(Bendix  Aviation  Corp.,  South  Bend,  Ind.)  Report  no.  329, 

ASTIA  ATI  112  331,  13  August  1941 


ABSTRACT:  The  seat  tested  was  a  Bendix  pilot  seat  54761  which  is  a  seat 
equipped  with  Sutton  Harness  belt  attachments.  Seat  54762  differs  from  seat 
54761  only  by  the  addition  of  a  parachute  pack  spacer  which  does  not  affect  the 
strength  of  the  seat.  Therefore,  this  test  also  applies  to  seat  54762. 
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Strand,  0.  T.  1949  PROTECTIVE  HELMET  IMPACT  TESTING  EQUIPMENT, 

(Wright-Pat terson  AFB,  Ohio)  AFTR  5820,  ASTIA  AD  56  003 

ABSTRACT:  The  apparatus  necessary  for  impact  testing  of  protective  helmets  is 
described.  Its  principle  parts  are  a  pendulum,  an  aluminum  head,  and  recording 
equipment.  Strain  gauge  accelerometers  are  mounted  in  the  pendulum  and  in  the 
head.  The  recording  equipment  consists  of  a  dual  beam  cathode-ray  oscilloscope 
and  a  high-speed  camera  using  sensitized  paper.  The  method  of  calibration, 
frequency  response  of  components  and  overall  frequency  response  and  lioiitations 
of  equipment  are  also  discussed. 
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Strand,  0.  T.  1950  IMPACT  EFFECT  OF  TWO  TYPES  OF  PROTECTIVE  HELMETS, 
(Wright-Patterson  AFB,  Ohio)  AFTR  6020 
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Struthers,  J.H.  1948  WIND  TUNNEL  TESTS  OF  THE  CAPSULE  EJECTION  FROM 
A  1/12.775  SCALE  MODEL  OF  THE  XP-92  AIRPLANE. 

(Consolidated  Vultee  Aircraft  Corp.,  San  Diego  Div.,  San  Diego.  Calif.) 
ASTIA  ATI-49163,  February  1957 

ABSTRACT:  Dynamic  pilot  capsule  ejection  tests  were  conducted  on  a  1/12.775 
scale  model  of  the  XF-92  fighter  with  a  ducted  fuselage.  The  tests  were  made 
to  determine  the  separation  characteristics  of  the  pilot  capsule  from  the 
aiodel  with  manual  and  parachute  type  release.  A  range  of  attitudes  in  pitch 
and  yaw  were  tested  at  a  dynamic  pressure  of  30  Ib/sp  ft.  The  i.nvestigation 
indicated  separates  more  satisfactorily  at  all  angles  without  the  parachute 
than  with  it.  The  parachute  is  needed  to  stabilize  the  capsule  after  it 
leaves  the  afterbody. 
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Stubbs,  R.A.  1951  CHARACTERISTICS  OF  THE  I.A.M.  EMERGENCY  SEAT  PACKS  AND 
SEAT  PANS  UNDER  INITIAL  SEAT  EJECTION  CONDITIONS 
(Institute  of  Aviation  Medicine,  R.C.A.F.,  Toj^onto)  R.C.A.F.  Project  No. 

AMTS  5/51,  Report  No.  1,  Sept.  14,  1951'.'  "  ASTIA  ATI  172  0?9. 

ABSTRACT:  An  attempt  was  made  to  analyze  the  effect  of  the  Sear  Pans  placed 
between  the  subject  and  the  Seat  Pack.  It  seemed  reasonable  to  assume  that  the 
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most  desirable  material  for  the  construction  of  a  Seat  Pan  would  be  one  having 
the  lowest  rate  of  spring  return  to  pievent  additional  peak  accelerations  to 
the  subject.  From  the  analysis,  the  rate  of  spring  return  of  a  rectangular 
diaphragm  as  approximated  by  the  Seat  Pans,  appeared  to  be  a  direct  function  of 
the  modulus  of  elasticity  of  the  material.  Therefore,  Seat  Pans  were  constructed 
of  materials  of  var.ious  moduli.  The  Seat  Pans  and  Packs  were  subjected  to 
ejection  trails  on  the  ejection  test  rig  at  Wright  Patterson  Air  Force  Base. 

The  accelerations  produced  on  the  Jeection  Seat,  the  Seat  Pans,  and  on  one 
hip  and  one  shoulder  of  the  subject,  were  measured  and  recorded.. 

The  amount  of  measured  data  obatalned  from  the  limited  number  of  ejection 
tr'als  with  one  subject,  tended  to  Indicate  that.no  significant  differences 
In  acceleration  existed  between  the  Seat  Pans  fabricated  from  aluminum  alloy 
(65ST} ,  magnewium,  copper,  stainless  steel  or  plastic  laminate.  The  trials 
carried  out  with  two  non-rigid  Seat  Pans,  i.e.,  water  cushions  with  and  without 
baffles.  Indicated  larger  Instantaneous  accelerations  than  did  the  rigid  Seat 
Pans.  A  trial  without  a  Seat  Pan  of  any  type  was  made  without  discomfort  to 
the  subject.  The  comments  of  the  subject ' Indicated  that  the  most  comfortable 
Pan  under  ejection  was  the  plastic  laminate.  The  plastic  laminate  Incidentally 
had'  the  lowest  modulus  of  all  Seat  Pans  tested.  On  this  limited  amount  of 
data.  It  Is  suggested  that  ai  number  of  Seat  Packs  be  fabricated  with  plastic 
laminate  Pans  for  further  ejection  trials. 
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Stubbs,  R.  A.  1953  DYNAMIC  TRIALS  OF  ANTI-G  VALVES 

(RCAF  Institute  of  Aviation  Medicine,  Canada)  Rept .  No.  lAM  53/1;  End.  1 
to  Air  Attache,  Ottawa,  Rept.  No.  TL  59-56;  ASTIA  AD-103  483;  6  Feb.  1953 


1,466 

Stubbs  R.  A  1953  DYNAMIC  CENTRIFUGE  TRIALS  OF  ANTI-G  VALVES 

’  J.  of  Aviation  Medicine  24(4) : 334-339  August  1953 

ABSTRACT:  The  role  of  the  Anti-G  Valve  h.is  changed  with  the  advent  of  modern, 
high  speed  aircraft,  A  smoother-operating,  chatter-free  valve  is  required  to  , 
alleviate  fatigue  during  normal  flight  wherein  low  accelerations  are  encountered 
for  long  periods  of  time.  The  valve  must  be  of  a  non-leak  type  under  acceleration 
to  prevent  the  high  valve  temperatures  which  would  exist  with  a  continuous  flow. 

In  view  of  these  new  requirements  for  an  Anti-G  Valve,  which  were  not  entirely 
satisfied  by  the  Clarke  M-4  Valve,  interest  was  taken  in  a  new  Valve  designated 
tye  type  M-8,  developed  by  Aro  Equipment  Corporation,  and  the  United  States  Air 
Force.  Comparative  dynamic  trials  were  then  carried  out  on  the  Aro  and  Clarke 
Valves.  The  traisl  were  conducted  using  G-4A  and  G-4B  type  suits  in  order  to 

determine  the  effectj  of  incorporating  the  automatic  shut-off  valve  in  the _ 

G-4B  suit.  After  the  tests,  it  was  agreed  that  the  Aro  M-8  valve  has  some 
advantages  over  the  Clarke  M-4  valve  in  meeting  the  Anti-G  Valve  requirements 
of  a  modern,  high  speed  aircraft. 


■  ■  -  \  .  . _ 
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Stubbs,  R.A.  1955  INFUTION  SYSTEMS  FOR  THE  ANTI-G  SUIT  IN  PRESSURE 

BREATHING  APPUCAIIONS.  (Flying  Personnel  Research  Cooaictee,  Air 
Ministry)  F.P.R.C.  Meoio.  No.  60,  May  1955 
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Sullivan,  G.H.,  C.J.  Martell,  &  G.  Weltman  1963  MYOELECTRIC  SERVO 

CONTROL.  (Spacelabs,  Inc.,  Van  Nuys,  California) 


ABSTRACT:  Under  high  accelerative  forces,  it  becomes  extremely  difficult  for 
a  pilot  physically  to  move  his  arms  and  hands  to  exercise  control  over  his 
.craft.  By  attempting  to  move  his  arms,  the  pilot  generates  .muscles  action 
potentials,  or  myoelectric  signals,  which  may  be  utilized  as  a  control  source. 
The  basic  arm  movements  desired,  and  the  muscles  involved,  were  determined  and 
the  myoelectric  activity  patterns  characteristic  of  the  movements  measured. 
Transforms  were  performed  on  the  "raw"  signals  and  control  logics  which  relates 
myoelectric  signals  to  desired  servoaction  were  written.  A  simulator  trainer 
was  constructed  which  accepts  the  myoelectric  inputs  from  eets  of  three  or 
four  muscles,  indicates  the  desired  arm  movement,  performs  the  preset  logic  on 
the  elicited  myoelectric  signals,  provides  success-failure  feedback  and  drives 
a  splint  in  unlplanar  up-down  movement.  The  development  of  the  control  logics 
and  servo  system  mark  a  significant  advance  in  prosthetic  control  with  direct 
application  to  amputees  and  malformed  (Thalidomide)  children. 

(Aerospace  Medicine  34(3):267,  March  1963) 
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Sumners,  J.L.  1958  WIND-TUNNEL  INVESTIGATION  AT  MACH  NUMBERS  FROM  0.6  to  1.4  OF 
SEVERAL  EJECTED  PILOT-SEAT  MODELS  (National  Advisory  Committee  for  Aeronautics) 
NACA  RM  A58E02,  September  1958. 

ABSTRACT:  An  experimental  investigation  was  conducted  to  determine  the  static 
longitudinal  and  lateral  directional  aerodynamic  characteristics  of  basic  and 
iDodified  versions  of  a  conventional  upward  ejected  pilot-seat  combination,  a 
sled-type  upward  ejected  pilot-seat  combination,  and  a  downward  ejected  pilot- 
seat  combination.  Modifications  to  the  basic  models  incorporated  flow  deflectors 
for  pilot  protection  and  drag  reduction  and  various  stabilizing  devices.  Test 
Mach  numbers  varied  from  0.6  to  1.4,  angles  of  attack  from  -28°  to  +40°,  and 
angles  of  sideslip  from  -16°  to  +12°.  Reynolds  numbers  ranged  from  0.9  million 
to  1.8  million  based  on  the  projected  frontal  height  of  the  models. 
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Swearingen,  J.J.  1949  DETERMINATKW  OF  THE  MOST  COMFORTABLE  KNEE 

ANGLE  FOR  PILOTS.  (Naval  Medical  Research  Institute,  Bethesda,  Maryland) 
Report  No.  4,  ASTIA  ATI-20S871,  21  January  1949 


ABSTRACT:  The  mean  value  for  knee  angle  assumed  by  small  groups  of  "tall", 
'medium",  and  "short"  men,  when  permitted  free  choice  in  the  adjustment  of 
brake-rudder  pedals,  was  found  to  be  110° .  jhe  precision  of  this  man  is 
probably  adequate  fur  application  to  cockpit . design  in  view  of  the  individual 
variation  observed.  (NMRI  Abstract) 
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Swearingen,  J.J.  1949  DETERMINATION  OF  THE  MOST  COMFORTABLE  KNEE  ANGLE  FOR 
PILOTS.  (Civil  Aeronautics  Medical  Research  Lab.,  Civil  Aeronautics 
Administration,  Aeronautical  Center,  Okla.  City,  Okla.)  Project  No. 
BIOTECHNOLOGY  3-48,  Rept .  No.  1,  May  1949 

ATTRACT:  The  mean  value  for  knee  angle  assumed  by  small  groups  of  "tall", 
"medium",  and  "short"  men,  when  permitted  free  choice  in  the  adjustment  of  brake- 
rudder  pedals,  was  found  to  be  110  degrees  +  4  degrees.  The  precision  of  this 
mean  is  probably  adequate  for  application  to  cockpit  design  in  view  of  the 
individual  variation  observed.  (AUTHOR) 
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Swearingen,  J.  J.,  et  al.  1949  SPECIFICATIONS  FOR  HEAD  CLEARANCE  AND  AIRCRAFT 
DESIGN.  (Civil  Aeronautics  Administration,  Oklahoma  City,  Oklahoma) 
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Swearingen,  J.  J.  1951  DESIGN  AND  CONSTRUCTION  OF  A  CRASH  DUMMY  FOR  TESTING 
SHOULDER  HARNESS  AND  SAFETY  BELTS. 

(Civil  Aeronautics  Medical  Research  Lab.,  Oklahona  City,  Okla.)  A 
preliminary  Report.  April  1951. 


Svcarlngen,  J.J.  &  D.J.  Morrow  1956  MOTIONS  OF  THE  HEAD  AMD  TRUNK 
ALLOWED  BY  SAFETY  BELT  RESTRAIIT  DURING  IMPACT. 

(Civlal  Aeronautics  Medical  R«:search  Laboratory,  Federal  Aviation  Agency, 
Oklahoma  City,  Okla.)  Project.  No.  53-204.  June  1956. 


ABSTRACT:  This  study  was  conducted  to  record  and  describe  the  actual  path  of 
motion  of  the  head  and  trunk  as  it  is  propelled  forward  or  to  the  side  over 
a  safety  belt  in  a  crash.  Records  of  these  orbits  of  motion  for  one  hundred 
male  subjects  are  presented  in  the  three  figures  immediately  following: 

Because  of  the  low  forces  (about  1  g)  used  to  displace  the  body  in  this  st  udy, 
the  measurements  presented  here  must  be  considered  as  minimal  protective 
distances.  In  the  crash  situation  two  factors  will  certainly  act  to  permit 
greater  movements  of  the  body.  These  are:  (a)  the  greater  forces  involved 
in  crashes,  and  (b)  the  practice  of  passengers  wearing  their  lap  safety  belt 
more  loosely  than  the  standard  maintained  for  these  tests.  In  this  connection 
laboratory  tests  were  conducted,  and  even  under  the  1  g  forward  loading,  it 
was  demonstrated  that  the  soft  tissues  of  the  abdomen  are  compressed  until 
the  safety  belt  is  virtually  a  straight  line  across  the  iliac  crest  of 
the  pelvis.  Hence  the  forward  displacement  of  the  body  will  be  increased 
one  inch  for  every  two  inches  of  safety  belt  not  pulled  through  the  buckle. 
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Swearingen,  J.J.  A  E.B.  McFadden  1960  STUDIES  OF  AIR  LOADS  ON  NAN. 

Human  Factors .  2(2):84-91,  May  1960 

See  Also  Civil.  Aeromedical  Research  Institute,  Federal  Aviation  Agency, 

Oklahoma  City,  Oklahoma.  CARI  Report  63-9 

ABSTRACT:  Data  obtained  in  three  different  studies  related  to  measurement 
of  forces  on  the  body  due  to  air  moveroenti  are  summarized.  The  effects  of 
short  duration  blast  forces  on  personnel  seated  or  standing  at  various 
distances  from  openings  during  pressure  loss,  blast  forces  necessary  to 
disorient  the  body  from  numerous  positions,  effects  of  clothing  on  the  drag 
forces,  and  measurements  of  forces  and  moments  on  the  body  during  wind  tunnel 
tests  are  discussed  and  compared. 
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Swearingen,  J.J.  A  E.B.  McFadden  1960  STUDIES  OF  ATR  LOADS  ON  MAN. 
(Civil  Aeromedical  Research  Institute,  Federal  Aviat  ion  Agency, 
Oklahoma  City,  Oklahoma)  CARI  Report  63-9, 

_ See  also  Human  Factors.  2(2):89-91 .  May  1960. _ ; _ 

ABSTRACT:  Data  obtained  in  three  different  studies  related  to  measurement 
of  forces  on  the  body  due  to  air  movement  are  summarized.  The  effects  of 
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Swearingen,  J.J.,  E.B.  McFadden,  J.D.  Garner,  J.G.  Blethrow  &  W.  Reed  1960 
PROTECTION  OF  SHIPBOARD  PERSONNEL  AGAINST  THE  EFFECTS  OF  SEVERE  SHORT¬ 
LIVED  UPWARD  FORCES  RESULTING  FROM  UNDERWATER  EXPLOSIONS. 

(Federal  Aviation  Agency,  Civil  Aeromedical  Research  Inst.,  Oklahoma 
City,  Okla)  Contr.  NA-onr- 104-51 ,  Jan.  I960. 


ABSTRACT:  Human  voluntary  tolerances  to  vertical  Impact  were  determined  while 
standing  with  knees  locked,  standing  with  knees  bending,  squatting,  and  seated 
in  a  rigid  chair.  Various  energy-dissipating  materials  and  devices  were  eval¬ 
uated  for  protection  against  vertical  Impact- 
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Swearingen,  J.J.  &  R.G.  Snyder  1961  HUMAN  TOLERANCE  TO  VERTICAL  IMPACT. 
(Paper,  Symposium  on  Biomechanics  of  Body  Restraint  and  Head  Protection, 
Naval  Air  Material  Center,  Philadelphia,  Pa.,  June  14-15,  1961) 


ABSTRACT:  The  results  of  several  studies  concerned  with  the  voluntary  physio¬ 
logical  tolerance  limits  and  transmission  of  impact  forces  parallel  to  the 
body's  logitudinal  axis  (caudal-cranial)  are  presented.  Over  500  tests  of  13 
male  subjects  were  conducted  utilizing  an  instrumented  drop  test  apparatus. 
Impact  forces  at  the  foot  and  seat  level  and  attenuation  at  shoulder  level  was 
measured  for  each  subject.  Results  of  the  seated  impacts  showed  that  subjects 
seated  on  a  rigid  chair  seat  reached  voluntary  tolerance  (complaints  of  severe 
pains  in  chest,  head,  abdomen,  and  lumbar  spinal  areas)  when  the  shoulder 
.-'ccelerometer  reached  10-12  G  at  over  600  G/sec.  with  mean  initial  impact  loads 
of  95  G  (.0075  sec,  l9,000  g/sec  jolt).  Various  materials  and  methods  including 
Styrofoam,  polyvinyl  chloride,  undrawn  nylon,  horsehair  and  rubber,  hydraulic 
bleed  pistons,' and  Stafoam  were  studied  in  an  attempt  to  increase  the  decelera- 
tion  time  and  subjects  tolerance.  Of  these,  Stafoam  indicated  most  promise  as 
a  significant  damping  agent.  Standing  impact  ro^erance  was  studied  with  knees 
locked  stiffly  and  with  knees  flexed.  Attempts  to  determine  static  leg  loading 


through  double  exposure  x-rays  was  essentially  negative.  Strength  of  the  legs 
«C  various  knee  angles  in  both  static  and  dynamic  tests,  and  human  tolerance 
to  impact  in  the  squatting  position  were  also  investigated.  Brief  discussion 
of  more  recent  vertical  deceleration  research  activities  at  CARI  are  noted. 
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Swearingen,  J.  J.,  A.  H.  Hasbrook,  R.  G.  Snyder,  &  E.  B.  McFadden  1962  KINE¬ 
MATIC  BEHAVIOR  OF  THE  HUMAN  BODY  DURING  DECELERATION.,  (Civil  Aeromedical 
Research  Institute,  Federal  Aviation  Agency,  Oklahoma  City,  Oklahoma) 

Kept.  62-13;  ASTIA  AD-283  938;  June  1962 

See  reprint  Aerospace  Medicine  33:188-197,  Feb.  1962 

ABSTRACT:  The  geometry  of  motion  of  the  head,  trunk  and  appendages  was  established 
for  one  hundred  male  subjects  restrained  by  a  safety  belt  during  forward  and 
side  dynamic  loadings.  Lethal  structures  of  present  aircraft  seating  and  cockpit  ' 
arrangements  are  revealed  by  correlating  crash  injuries  with  these  kinematic  data. 
In  addition  an  analysis  of  the  forces  created  by  body  kinematics  during  forward 
deceleration  sheds  new  light  on  seat  anchorage  problems.  (AUTHOR) 
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Swearingen,  J.  J.,  C.  D.  Wheelwright  &  J.  D.  Garner  1962  AN  ANALYSIS  OF 
SITTING  AREAS  AND  PRESSURES  OF  MAN. 

(Civil  Aeromedical  Research  Insititute,  Federal  Aviation  Agency,  Oklahoma 
City,  Okla.)  CARI  Rept.  No,  62-1,  Jan.  1962.  ASTIA  AD  271  138. 

ABSTRACT:  Studies  of  sitting  area  on  a  plane  rigid  surface  for  a  group  of  104 
male  subjects  were  made.  Area  was  found  to  va.y  with  height  and  voight  and  to 
increase  with  age  up  to  40  years  after  which  there  is  a  steady  decline.  Means 
were  179.4  sq.  in.  for  area  and  .92  pounds/sq.  in.  for  average  pressure.  Sitting 
contact  area  was  found  to  increase , with  experimentally  applied  force  of  magnitudes 
up  to  something  less  than  body  weight.  Analysis  of  pressure  distribution  in  the 
sitting  area  reveals  that  nearly  half  of  the  body  weight  is  supported  on  87, 
of  the  sitting  area.  This  high  pressure  area  is  under  or  adjacent  to  the  ischial 
tuberosities.  Over  one-thired  of  the  body  weight  on  the  sitting  area  is  removed 
by  the  addition  of  a  footrest,  chair  ar”s,  and  a  slightly  sloping  seat  back. 
(Author) 
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Sw«eney,  H.M.  1948  PRINCIPLES  OF  PROTECTION  AGAINST  EFFECTS  OF  NEGATIVE  G 
Federation  Proc..  7:121 
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Sweet,  Harold  S.  1943  MODEL  49  SEAT  TESTS, 

(Lockheed  Aircraft  Corp.,  Burbank,  Calif.)  ASTIA  ATI-49761, 
January  1943 


ABSTRACT:  At  the  request  of  the  Stress  Group,  a  Model  49  crew-compartmcnt 
berth-seat,  cabin  side-bench,  and  cabin  berth-seat  were  tested  under  flight 
and  crash  loadings.  The  crew  compartment  berth-seat  withstood  the  test  loads 
satisfactorily.  After  a  number  of  modifications  were  made  to  the  cabin  side- 
bench  and  cabin  berth-seat,  they  also  carried  the  test  loads 
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Swenson,  Wayne  A.  1959  A  STUDY  OF  PARACHUTES  AND  SYSTEMS  FOR  AIRCRAFT  DECELER¬ 
ATION 

(Radioplane  Company,  Van  Nuys,  California)  WADC  Technical  Report  57-128 

January  1959  Contract  No  AF33(6 16) -2 184  Expenditure  Order  No.  R672-142 
ASTIA  AD  233185 

ABSTRACT:  A  parachute  decelerat  on  system  was  InstaHed  in  a  figh'er-type 
aircraft  and  tested  in  flight  to  determine  feasibility  of  operation  and 
usefulness  in  flight  maneuvers.  In  addition  flight  test  data  was  gathered 
to  examine  the  validity  of  in-flight  parachute-airplane  theory  developed  in  a 
previous  study  contract. 
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Sylvester,  M.  A.  I960  WIND  TUNNEL  STATIC  STABILITi’  A.'.l)  FORCE  TK.STS  OF  AN  AIR¬ 
PLANE  ESCAPE  CAPSULE  WITH  HIGH-DRAG  WEDGETYPE  FINS  AT  MACH  NUMDKRS  1.75 
TO  4,00 

(Ballistic  Research  L.ibs  .  ,  Aberdeen  Proving  Ground,  Md . )  BRL  me.mo. 
rept,  no.  1313;  Nov.  1960.  ASTIA  AD  323  920. 

ABSTRACT:  Wind  tunnel  tests  were  performed  on  a  1/25  scale  model  of  Lockheed 
Aircraft  Corporation's  proposed  high  speed  airplane  escape  capsule  in  the 


Ballistic  Research  Laboratories'  supersonic  wind  tunnel.  The  model  escape 
capsule  simulated  the  entire  nose  section  of  a  typical  supersonic  aircraft  and 
was  stabilized  by  thick  sweptback  wedge-type  fins.  The  aerodynamic  character¬ 
istics  for  the  capsule,  with  varying  fin  parameters,  were  determined  in  the  Mach 
number  range  from  1.75  to  A. 00  for  angles  of  attack  from  -25  to  4-25  degree  and 
angles  of  yaw  from  0  to  25  degrees.  These  results  are  presented  and  are  stim-  ^ 
marized  and  discussed  at  zero  angles  of  attack  and  yaw  and  at  trim  conditions. 
(U)  (Author) 
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Tapley,  B.  D.  1960  STRESS-STRAIN  CHARACTERISTICS  OF  MATERIALS  AT  HIGH  STRAIN 
.  RATES,  PART  VI,  THE  PROPAGATION  OF  PL\STIC  WAVES  IN  FINITE  CYLINDERS  OF  A 
STRAIN -RATE -DEPENDENT  MATERIAL.  (University  of  Texas,  Austin,  Texas) 

Rept.  SCDC-2156;  Aug.  1960;  Rep/3955 

ABSTRACT:  This  work  seeks  to  determine  indirectly,  by  studying  the  propagation 
of  plastic  waves,  the  basic  dynamic -stress  strain  characteristics  of  materials. 
It  represents  the  first  successful  effort  to  Incorporate  in  the  mathematical 
analysis  of  plastic  wave  propagation  in  bars,  a  correction  for  the  effects  of 
lateral  inertia  and  shear 
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Taylor,  D. ,  &  S.R.  Harris  1957  A  VISUALIZATION  STUDY  OF  WIND  BLAST 
EFFECTS  ON  FLIGHT  CLOTHIHI  AND  PERSONAL  GEAR  (U)  (Arnold  Engineering 
Development  Ctr. ,  Arnold  Air  Force  Station,  Tenn)  AEDC-TR-57-13, 
Aug.  1957.  ASTIA  AD  135  335 
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Tenney,  S.M. ,  &  C.R.  Honlg,  1955  THE  U'FECT  OF  THE  ANTI-G  SUIT  ON  THE 

BALLISTOCARDIOGRAM.  REVERSAL  OF  NORMA],  RESPIRATORY  VARIATION  AND  CHANGE 
IN  THORACIC  BLOOD  VOLUME.  J.  Aviation  Med.  26(3) : 194-1P9 

ABSTRACT:  The  standard  U.S.  Air  Force  ptieuiiatic  anti-G  suit  (type  G-4A  when 
inflated  to  a  pressure  above  75  mm.  Hg.  cauied  a  diminution  oi  reversal  of 
the  normal  respiratory  variation  of  the  sys  ;olic  complexes  of  the  BOG  . 

Indirect  evidence  has  been  presented  to  shw/  that  the  pulmonary  blocJ  reser¬ 
voir  is  enlarged  at  the  time  the  respirator*  variation  is  reversed  from  normal 
and  with  this  observation  an  explanation  hat  been  sought  for  the  change  in 
right  and  left  ventricular . force  relationships. 
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T«rry,  C.W.  1945  FLIGHT  TESTS  OP  ANTI -BLACKOUT  EQUIPMENT. 

(Coomittee  on  Aviation  Med.,  U.S.  Nat.  Research  Council,  Washington,  D.C.! 
CAM  426.  25  April  1945. 
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Texas  University  1955  CUSHIONING  FOR  AIR  DROP,  PART  I. 

(Structural  Mechanics  Research  Lab.,  Tex.s  University,  Austin,  Texas) 
Contract  No.  DA  19-129-qin-150;  Continuation  of  Contract' No.  DA  11-009-qni- 
19309;  ASTIA  AD-71  631;  15  July  1955 

ABSTRACT:  Work  was  initiated  to  (1)  survey  aerial  delivery  procedures,  (2) 
analyze  data  on  shock-absorbing  systems,  (3)  design  and  analyze  energy  absorbing 
systems  which  may  be  used  for  cushioning  in  the  air  drop  of  supplies  and 
equipment;,  (4)  perform  laboratory  tests  in  the  development  of  energy  absorbing 
sytems,  and  (S^^ooperate  in  the  performance  of  field  tests  in  which  systems  ate 
used  ’rfliich  labor^oty  and  theoretical  studies  show  to  oe  efficient  and  economical 
The  drop-test  facility  was  developed  to  e  point  of  satisfactory  operation,  and 
improvements  are  expected  to  proceed  in  parallel  with  the  testing  program.. 
Specimens  of  some  representative  cushioning  materials  were  subjected  to  extensive 
testa  in  connection  with  perpendicularly  applied  impact  loads.  A  direct 
comparison  unit  energy  absorption  with  maximum  encountered  stress  and  thickness 
efficiency  is  presented  on  a  single  chart.  Auxiliary  charts  permit  rapid 
solutions  of  cushioning  problems.  A  comparison  of  the  relative  costs  of 
retarders  and  cushioning  show  that  substantial  economics  can  result  from  a 
rational  balance  between  these  two  methods  of  energy  absorption. 
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Thelss,  E.  C.,  H.  Mileaf,  6  F.  %an  1961  HANDBOOK  OF  ENVIRONMENTAL  ENGINEER¬ 
ING.  (Aeronautical  Syst  i;ms  Division,  Wrlght-Patterson  ^B,  Ohio) 

ASD  TR  61-363;  ASTIA  AD-272  272 

ABSTRACT:  This  handbook  presents  to  the  designer  the  many  facets  of  environmental 
engineering  as  applied  to  flight  vehicle  .systems  and  their  support  equipment.  The 
entire  gamut  of  environments,  both  natural  and  induced,  as  well  as  their  effects 
and  methods  of  protecting  against  them  are  discussed  in  detail.  The  environments 
are  considered  both  separately,  and,  where  the  present  state  of  the  art  permits, 
in  various  combinations.  The  importance  of  an  environmental  and  an  operational 
analysis  during  preliminary  system  design  are  also  covered.  Chapter  headings  from 
the  handbook  are:  introduction  (History  and  philosophy);  Astrophysical  facts  and 
environments;  Environmental  factors  and  effects;  Environmental  requirements; 
Environmental  protection;  and  Environmental  testing.  (AUTHOR) 
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Thomsen,  W.  1959  ORTHOPEDIC  ASSUMPTION  FOR  THE  CONSTRUCTION  OF 
AUTOMOBILE  SEATS 

(U.S.  Dept  Coitm.)  Tech.  Transla.  59-17369 

(order  from  SIA  Translation  Center  ,  The  John  Crerar  Library, 
86  East  Randolph  St.  Chicago  1,  111.) 
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Thomson,  F.  B.  1943  URINAL  FOR  USE  WITHIN  FLYING  CLOTHING 

(National  Research  Council,  Canada)  C-2409;  17  Jan,  1943, 

ABSTRACT:  A  rubber  urinal  for  pilots  of  aircraft  were  standing  to  urinate  is 
impossible  and  opening  of  clothing  is  undesirable  has  been  developed.  The  urinal 
worn  under  the  flying  clothing  allows  urination  at  the  normal  rate  in  the  sitting 
position  and  has  been  tested  and  found  to  function  adequately  during  level  flight 
aerobatics,  and  acceleration  up  to  5G. 
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Thorson,  Alvar  1961  ORGANISATION  OF  THE  SEATBELT  CAMPAIGN 
International  Road  Safety  and  Traffic  Review  9:46-48 
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Thurlow,  S.J.  1958  APPARATUS  FOR  TESTING  PROTECTIVE  HELMETS. 

(Dept,  of  Scientific  and  Ind.  Res.  Read  Res.  Lab.)  no.  RM/3290/SJT,  p.40 
Aug .  1958 


A3STR/\CT:  The  revised  British  Standard  2001:1956 

"Protective  Helmets  for  Motor  Cyclists"  specifies  new  performance  tests  which 
were  devised  at  the  Road  Research  Laboratory.  The  note  describes  in  detail 
the  apparatus  required  for  carrying  out  the  tests,  which  are  as  follows: 

1.  Shock  Absorption  Test 

2.  Test  for  Helmet  Strength  and  Resistance  to  Penetration 

3.  Test  for  Flexibility  of  Peak 

4.  Test  for  Attachment  of  Harness. 
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Tiller,  P.R.  and  L.M.  Libber  1958  A  FIRST  APPROACH  TO  THE  USE  OF  VENTllATING  AIR 
IN  THE  APH-5  CRASH  HELMET  Jour.  Aviation  Med..  29(3):  251,  March  1958. 


ABSTRACT:  A  study  vaa  conducted  to  determine  the  effect  of  ventilation  on  the 
thermal  discomfort  experienced  by  pilots  wearing  the  one-piece  APH-5  crash  helmet 
desert  and  tropical  climates.  Thermocouple  measurements  were  made  of  head  and 
helmet  temperatures  In  subjects  exposed  to  simulated  tropical  and  desert  conditional 
with  either  the  helmet  unventilated  or  ventilated  by  the  suction  part  of  a 
commercial  blower. 
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Tilley,  A.R.  1941  REI-ORT  OF  A  MEETING  HELD  AT  THE  OFFICE  OF  THE 
PRINCIPAL  MEDICAL  OFFICER,  R.C.A.F.  HEADQUARTERS  IN  GREAT  BRITAIN, 
SEPTEMBER  16,  1941.  (National  Research  Council,  Canada)  Report  #C-2904 


ABSTRACT:  Minutes  concern  a  conference  on  the  manufacture  of  the  Franks  Flying 
Suit  by  the  Dunlop  Rubber  Company,  Manchester. 
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'lillman,  J.M.  1956  SOME  SAFETY  CONSIDERATIONS  FOR  INTERIOR  CABIN  DESIGN  OF 
NEW  AIRCRAFT 

^United  Air  Lines,  Flight  Safety  Department,  Sept.  10,  1956) 

iiBSTRACT:  Developments  in  the  science  of  design  requirements  for  crashworthiness 
and  de-lethalization  of  passenger  transport  aircraft  have  been  conducted  by 
many  government  agencies  and  private  interests. 

The  purpose  of  this  paper  is  to  assist  the  United  Air  Lines  DC-8  Coordination 
(Committee  members  and  others  concerned  by  providing  a  guide  summarizing  some 
l>assenger  cabin  design  requirements  which  will  take  advantage  of  the  knowledge 
now  available  to  the  industry. 
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Titov,  G.S.  1962  REPORT  OF  MAJOR  GHERMAN  S.  TITOV  AT  FIFTH  PLENARY  MEETING  OF 
COSPAR  ON  MAY  3,  1962 

(Connittee  of  Space  Research  (COSPAR),  The  Hague  O^echerlands))  NASA  N62'1S330  . 


ABSTRACT:  Major  Gherman  S.  Titov's  speech,  given  ac  the  Fifth  Plenary  Meeting 
of  COSPAR,  includes  details  of  his  flight  on  August  6>7,  1961,  in  the  spacecraft 
Vostok  II.  Major  Titov  reviews  the  purpose  and  accomplishments  of  his  flight. 

He  indicates  that  reentry  into  the  earth's  atmosphere  was  accomplished  by 
means  of  a  parachute  mechanism.  The  physical  sensations  he  encountered  during  ' 
the  flights  are  discussed. 
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Tobias,  C.A.  &  J.V.  Slater  1961  CERTAIN  ASPECTS  OF  SPACE  BIOLOGY 

^pace  Sciences  Laboratory  6  Donner  Laboratory  of  Biophysics  &  Medical  Physics, 

Univ.  of  Calif.,  Berkeley,  Calif.)  USAEC  &  NASA  Series  No.  2;  Issue  No.  7, 
August  1,  1961 

ABSTRACT:  In  this  publication,  the  authors  reach  the  following  conclusions; 

(1)  Space  flight  for  man  Involves  a  great  many  physiological  and  psychological 
stresses.  It  is  imperative  that  we  carry  out  further  research  to  understand 
man's  homeostatic  responses  to  these  stresses  and  their  limits.  (2)  Acceleration 
forces  greater  than  I  "g"  cause  profound  chronic  alterations  in  animal  longevity, 
development,  and  physiology.  (3)  The  condition  of  weightlessness  presents  a 
challenge  to  the  biophysicist,  for  it  presents  a  new  environment,  previously 
untested.  It  will  probably  cause  chronic  alterations  in:  (a)  growth,  differen¬ 
tiation  and  development,  (b)  longevity  and  metabolic  physiology,  with  perhaps 
beneficial  effects.  (4)  Underlying  physical  causes  for  the  effects  of  weight¬ 
lessness  probably  involve  alterations  in  convection  patterns.  These  appear  to 
change  the  mode  of  mixing  and  of  phase  changes  and  might  also  result  in  reduced 
cell  division.  (5)  Radiation  hazards,  particularly  from  flares  and  from  heavy 
primaries,  present  a  serious  problem.  For  long  voyages  shielding  must  be  applied 
For  the  most  space  radiations  accelerators  are  available  or  could  be  built  to 
evaluate  biological  effects.  Two  types  of  studies  are  of  great  interest; 

(a)  neurological  effects  of  radiation,  (b)  developmental  effects  in  embryonic 
forms.  (6)  Knowledge  in  biology  is  gained  slowly  and  many  experiments  need  to 
be  done.  It  would  be  useful  if  each  satellite  in  the  physical  programs ,' partic¬ 
ularly  those  that  are  to  be  recovered,  would  leave  some  space  for  a  biological 
experiment.  (7)  Complete  knowledge  of  planetary  life  will  be  gained  only  when 
man  himself  can  go  to  the  planets,  hence  the  approaches  described  above  are  of 
some  immediate  significance.  (Author) 
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Tobin,  J.R.  1941  REPORT  ON  HYDROSTATIC  SUIT. 

(National  Research  Council,  Canada)  Report  #C-2833,  June  1941 


ABSTRACT:  Flight  tests  were  made  on  the  Franks  Flying  Suit  In  the  Battle  and 
Hurricane  aircraft.  The  suit  was  found  to  prevent  blackout  up  to  9  G.  Notes 
for  further  service  trials  are  Included. 
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Tomcsak,  S.  L.  1960  DECELERATOR  BAG  STUDY, 

(Wright  Air  Development  Center,  Wright-Pat terson  AFB,  Ohio)  WADC  TP. 
59-775,  June  1960. 
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Tompkins,  R.C.  &  D.R.  Gero  1951  EJECTABLE  AIRCRAFT  SEAT  CAPSULE  DEVELOPMENT 

PROJECT  -  PROGRESS  REPORT  NO,  1  -  1  FEB-  1  MARCH  1951 
Goodyear  Aircraft  Corp.,  Akron,  Ohio  GER-2586)  March  9,  1951  USN  Contr.  No. 

NOA  (S)-51-292-c  ASTIA  ATI  139  544 

ABSTRACT:  During  the  past  period,  all  work  accomplsihed  on  the  Ejectable  Aircraft 
Seat  Capsule  was  of  a  preliminary  nature,  Aeroaedical  limitations  were  investlgatt^a 
and  evaluated,  shell  configurations  were  analyzed,  and  an  aerodynamic  program  was 
drawn  up  and  submitted.  Two  proposals  were  submitted  to  BuAer  for  capsule 
modification  and  one  for  the  development  of  a  jato  propulsion  unit.  GAC  was 
advised  informally  to  incorporate  armor  in  the  capsule,  design  the  configuration 
for  a  back  type  personal  parachute,  and  to  consider  only  upward  ejection.  Such 
considerations  are  being  used  for  all  future  design  under  the  assumption  that 
official  confirmation  is  forthcoming.  Layouts  were  made  for  approximately  seven 
capsules  having  rotating  shells  in  an  attempt  to  achieve  the  minimum  size  enclose. 
The  best  of  these  configurations  was  selected  and  the  design  frozen  for  use  in 
fabriction  of  the  wind  tunnel  models  and  mock-up.  The  capsule  is  being  designed 
around  the  armor  plate  which  will  act  as  the  central  frame  member.  All  loads  will 
be  transmitted  into  this  frame.  This  report  is  divided  into  two  sections. 

Section  I  discusses  the  work  accomplished  in  the  past  period.  Section  II  outlines 
the  work  to  be  accomplished  during  the  next  period  as  well  as  particular  questions 
which  should  be  answered  by  BuAer. 
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Tompkins,  R.  C.  &  D.  R.  Gero  1951  EJECTABLE  AIRCRAFT  SEAT  CAPSULE  DEVELOPMENT 
PROJECT  -  PROGRESS  REPORT  NO.  2  -  1  MARCH  -  1  APRIL  1951. 

(Goodyear  Aircraft  Corporation,  Akron,  Ohio)  GER-2586,  Suppl.  #1,  April  7, 
1951.  USN  Contr.  No.  NOA  (S)-51-292-c.  ASTIA  ATI  139  545. 

ABSTRACT:  The  past  period  was  one  of  transition  from  preliminary  investigation 
and  evaluatioh  to  one  of  formulating  working  designs.  As  is  the  case  in  any 
such  period,  changes  had  to  be  made  in  basic  thinking  and  designs.  Such  changes 
will  continue  to  be  made  for  the  next  several  months. 

A  GAC  representative  visited  the  Bureau  of  Aeronautics  and  David  Taylor  Model 
Basin  for  the  purpose  of  correlating  the  design  requirements  and  fabrication  of 
the  wind  tunnel  models. 

Slight  changes  have  been  made  in  the  basic  configuration  to  provide  for  better 
capsule  operation  and  to  improve  the  aerodynamic  characteristics  of  the  shell. 

This  report  is  divided  into  two  sections.  Section  I  discusses  the  work  accomp¬ 
lished  in  the  past  period.  Section  II  outlines  the  work  to  be  accomplished 
during  the  next  period  as  well  as  a  review  of  existing  design  problems. 
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Tompkins,  R.C.  &  D.E.  Gero  1951  EJECTABLE  AIRCRAFT  SEAT  CAPSULE  DEVELOPMENT 
PROJECT  -  PROGRESS  PJiPORT  NO.  3  -  1  APRfL-1  MAY  195,1 
(Goodyear  Aircraft  Corp.,  Akron,  Ohio)  GER-2586,  Supp.  No.  2  May  2,  1951 
ASTIA  ATI  139  541 

ABSTRACT;  During  the  past  period,  the  design  of  the  capsule,  structural  analysis, 
and  flight  path  calculations  began  to  reach  the  transition  period  in  which  previous 
assumptions  could  be  reasonably  checked  for  accuracy  and  practicability.  Drawings 
were  released  and  fabrication  started  on  the  wind  tunnel  models,  mockup  shells, 
and  seat  adjusting  guides.  Detailed  flight  path  analyses  and  a  transitory 
analysis  were  completed  for  the  capsule  using  a  catapult  for.  ejection.  These 
analyses  utilized  the  corrected  weight,  D.G.,  C.P.,  and  moments  of  inertia  for 
the  capsule.  More  detailed  calculations  must  be  postponed  until  finalized 
Information  is.  obtained  on  the  variables  used  in  the  calculations.  It  is  apparent 
that  the  mockup  will  serve  a  very  useful  function  in  determining  what  limits  must 
be  held  for  clearances  and  pilot  comfort. 
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Topi iff ,  E.U.L.  A  STUDY  OF  ENERGY  ABSORBING  MATERIALS  FOR  THE  PREVENTIOH 

OF  IMPACT  INJURY. _ ^(Defence  Research  MedicaL  Laboratories,  Toronto, — 

Canada)  F-8. 
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Xourin,  B.  &  S.  Macri  1953  AIRCRAFT  SAFETY  BELTS:  THEIR  INJURY  EFFECT  ON 
THE  HUMAN  BODY. 

(Aviation  Crash  Injury  Rascarch,  Fhoenix,  Ariz.) 


1.507, 

Tourin,  B.  1958  EJECTION  AND  AUTOMOBILE  FATALITIES.  Public  Health  ReEorts 
73(5):381-391.  May  1958. 
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Tourin,  B.  and  J.  W.  Garrett  1960  i^EH  BI^TiT  l^FfKnTIVEMESS  M  imL 
CAt.TFQRNTA  AUTOMOBILE  ACCIDENTS.  (Crash  Injury  Res.,  Cornell  Untv., 

Mew  York)  Feb.  1960. 
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Tourin,  B.,  &  J.  W.  Garrett  1960  A  REPORT  ON  SAFETY  BELTS  TO  THE  CALIFORNIA 
LEGISLATURE;  SUMMARY  AND  ANALYSIS  OF  CALIFORNIA  HIGHWAY  PATROL  REPORTS  ON 
OPINIONS  ON  54,348  AUTOMOBILE  ACCIDENTS.  (Results  of  a  joint  study  by  the 
California  Highway  Patrol  and  Automotive  Crash  Injury  Research  of  Cornell 
Unlv.)  Feb.  1960 
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Tourin,  B.,  J.  W.  Garrett  1960  A  COMPARISON  OF  INJURIES  TO  USERS  AND  NON-USERS 
OF  SAFETY  BELTS.  SAFETY  BELT  EFFECTIVENESS  IN  RURAL  CALIFORNIA.  (Highway 
Patrol  and  Automotive  Crash  Injury  Research  of  Cornell  Unlv.)  Feb.  1960 
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Townsend,  D.  E.  1960  SERVICE  TEST  OF  HELMET,  COMBAT  VEHICLE  CREWMAN,  T56-6 

(U.S,  Army  Artie  Test  Board,  Fort  Greely,  Alaska)  ATB  2-150;  May  31,  1960; 
DA  Project  Nr  7-80-05-001.  ASTIA  AD  238  507. 

ABSTRACT:  This  report,  describes  the  e^xperiments  concerning  the  Combat  Vehicle 
Crewman's  Helmet,  T56-6.  Annex  A  gives  the  details  of  the  tests.  Annex  B 
contains  the  deficiencies  and  suggested  modifications  of  the  helmet. 
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Tripp,  R.C.H.  1945  RECENT  ADVANCES  IN  RESEARCH  ON  PARACHUTES  IN  THE 
GERMAN  AIR  FORCE.  (RAF,  Institute  of  AvUtion  Medicine,  Femborough) 
FPRC  635,  July  1945. 
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Tufts  U.  Inst.  1957  HUMAN  ENGINEERING  BIBLIOGRAPHY,  1955-1956. 

(Tufts  U.  Inst,  for  Applied  Experimental  Psychology,  Medford,  Mass.) 
(Office  of  Technical  Services,  Washington  D.  C.)  PB  131507. 
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Tumbow,  J.  W.,  &  C.  C.  Steyer  1955  CUSHIONING  FOR  AIR  DROP,  PART  tl 
AIR  DROP  COST  ANALYSIS.  (Structural  Mechanics  Research  Lab.,  Texas 
University,  Austin,  Texas)  Contract  No.  DA  19-129-qm-150;  ASTIA  AD-87  732; 

19  Dec.  1955 

ABSTRACT:  An  investigation  was  made  of  properties  of  cushioning  materials  and 
systems  used  in  air  drops.  A  method  is  presented  for  analyzing  the  cost  of  aerial 
delivery  by  parachute,  by  cushioning,  and  by  a  combination  of  parachute  and 
cushioning.  The  selection  of  cushioning  materials  will  be  based  on  the  cost  per 
unit  energy  absorbed,  adaptability  for  use  as  cushioning  material,  availability, 
and  ability  to  function  under  a  wide  variety  of  conditions.  General  equations 
of  energy  absorption  costs  are  derived  in  terms  of  air-retarder  and  cushioning- 
cost  parameters  with  respect  to  wide  range  of  conditions  pertaining  to  the 
parameters  and  to  air-retarder  drag  coefficients,  air  density,  and  ground  energy 
absorption  factors.  Studies  showed  that  certain  cushioning  materials  can  be  used 
with  reduced  parachute  areas  to  greatly  reduce  the  present  cost  of  delivery. 
Parachutes  are  more  economical  than  cushioning  for  energy  absorption  at  high 
velocities,  but  cushioning  is  more  economical  in  absorbing  the  remaining  energy  at 
velocities  less  than  the  optimum.  Optimum  impact  velocities  appear  to  be  in  the 
range  of  30  to  100  fps.  Because  of  efficient  energy  dissipation  ct  high  velocities 
retarders  should  be  used  to  reduce  terminal  velocities  to  values  near  the 
optimum  impact  velocity,  cushioning  should  provide  the  balance  of  the 
energy  absorption. 
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Tternbow,  J.  W.,  H.  Matlock,  &  J.  N.  Thompson  1956  CUSHIONING  FOR  AIR  DROP, 

PART  III,  CHARACTERISTICS  OF  PAPER  HONEYCOMB  UNDER  DYNAMIC  LOADING. 

(Texas  University,  Austin,  Texas,  Structural  Mechanics  Research  Lab.) 

Contract  No.  DA-19-129-qra-150;  ASTIA  AD-112  164;  31  Aug.  1956 

ABSTRACT:  This  report  is  devoted  to  the  presentation  and  discussion  of  the  dynami'o 
stress-stress -strain  curves  of  seven  grades  of  paper  honeycomb  and  of  the 
associated  characteristic  values  relating  to  aerial  delivery  applications.  The 
effects  of  impact  velocity  and  density  of  the  honeycomb  material  on  the  stress- 
strain  characteristics  are  given.  Tabulated  values  of  maximum  stress,  optimum  . 
strain  and  energy  absorption  are  presented  and  a  comparison  of  the  varioub  honey¬ 
comb  materials  is  made  on  the  basis  of  cost  per  unit  of  energy  absorbed.  As  an  aid 
to  the  understanding  of  the  over  ait. -drop  energy-absorption  problem,  the  economic 
importance  of  using  cushioning  materials  of  a  crushable  nature,  or  equivalent 
energy-absorbing  devices,  in  conjunction  with  aerial  retarders  is  summarized. 

The  capabilities  of  paper  honeycomb  are  illustrated  further,  by  the  presentation 
of  a  cost  analysis  for  the  energy-absorption  in  a  typical  air-drop.  Recommendations 
for  the  future  study  and  testing  of  paper  honeycomb  as  well  as  other  materials 
and  systems  potentially  even  more  efficient  than  honeycomb  are  discussed. 
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Tumbow,  J,  W.  1957  CUSHIONING  FOR  AIR  DROP,  PART  VII,  CHARACTERISTICS  OF 

FOAMED  PLASTICS  UNDER  DYNAMIC  LOADING.  (Structural  Mechanics  Research  Lab., 
Texas  University,  Austin,  Texas)  Contract  No.  DA  19-129-qm-150;  ASTIA 
AD-215  412;  28  March  1957 

ABSTRACT:  Dynamic  stress-strain  curves  of  four  foamed  plastic  materials, 
including  a  polyisocyanate-resin  suitable  for  field  expansion  without  the  aid  of 
curing  ovens  or  other  special  equipment,  are  presented  and  discussed.  Static 
stress-strain  curves  are  also  presented  to  provide  a  comparison  with  the  dynamic 
test  results.  Additional  curves  and  tables  give  energy-absorption  characteris- 
tice,  stress  levels,  and  suggested  operating  limits  for  the  use  of  these 
materials  in  aerial  delivery  cushioning.  Further  comparisons  of  the  plastic 
mav.erials  with  paper  honeycomb  are  presented  with  emphasis  on  cushioning  costa 
and  energy  absorption  capabilities. 
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Tumbow,  J,  W.  1961  U.  S.  ARMY  H-25  HELICOPTER  DROP  TEST  22  OCTOBER  1960 
(Aviation  Crash  Injury  Research,  Phoenix,  Arizona)  AvCIR  2-TR-125, 

TREC  Tech.  Rept.  No.  60-76,  March  1961.  ASTU  Doc.  No.  AD- 261  961 

SUMMARY:  This  report  presents  the  results  of  an  exploratory,  experimental 
study.  A  Piasecki  Model  H-25A  helicopter  has  been  employed  in  recreating 
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a  typical  accident  approximating  an  unsucceaaful  attempt  to  attain  auto- 
rotatlon  from  a  low  altitude  power  failure.  Relatively  high  (50G  to  lOOG) 
vertical  and  longitudinal  accelerations  have  been  observed  for  periods  in 
the  order  of  10  milliseconds  In  an  Impact  leaving  the  cabin  area  of  the  air¬ 
frame  reasonably  Intact.  Failure  of  all  seats  occurred  without  failure  of 
either  seat  belts  or  shoulder  harness.  The  Instrumentation  and  research 
techniques  used  In  (1)  the  measurement  of  the  Impact  forces  and  accelera¬ 
tions,  (2)  the  determination  of  the  feasibility  of  utilization  of  on-board 
recorders,  and  (3)  the  evaluation  of  certain  problems  Inherent  in  the  dynamic 
crash  testing  of  full-scale  helicopter  and  VTOL  aircraft  were  presented  in  an 
earlier  preliminary  report.  (Author) 
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Tumbow,  J.  W.,  V.  E.  Rothe,  G.  M.,  Bruggink,  &  H.  F.  Rpegner  1962 
CRASH  INJURY  EVALUATION.  MILITARY  TROOP  SEAT  DESIGN  CRITERU. 

(U.  S.  Army  Transportation  Research  Command,  Fort  Eustis,  Va.) 

TREC  TR  62-79,  Nov.  1962. 

ABSTRACT:  This  report  was  prepared  by  Aviation  Crash  Injury  Resea-ch. 

It  contains  the  results  of  a.  careful  analysis  of  troop  seat  deficiencies 
conducted  over  the  past  three  years.  The  analysis  was  made  in  light  of 
accident  experience  with  this  seat,  human  tolerance  as  presently  known, 
and  accelerations  and  forces  which  may  be  anticipated  in  potentially 
survivable  accidents  involving  army  aircraft. 

The  analysis  revealed  that  the  strength  requirements  quoted  in  current 
military  specifications  are  considerably  lower  than  (1)  those  which 
would  be  dictated  by  the  upper  limit  of  accelerations  which  can  be 
tolerated  by  the  occupants  of  the  seats;  (2)  they  were  also  lower  than 
the  accelerations  and  forces  which  probably  occur  in  many  Army  aircraft 
accidents.  22*  This  substantiates  the  observation  by  the  Army  that 
these  seats  fail  under  relatively  minor  accident  conditions,  thus 
subjecting  the  occupant  to  further  hazards,  especially  to  increased 
contact  injuries. 

On  the  basis  of  the  detailed  examination  of  current  specifications, 
human  tolerance,  and  impact  acceleration  data,  it  is  recommended  that 
the  troop  seat  specifications  be  revised  and  that  dynamic  load  factors 
of  25  G  for  0.20  second  plus  45  G  for  0.10  second  be  adopted  for  troop 
seat  design  in  the  longitudinal  and  lateral  directions  and  25  G  for 
0.10  second  for  the  vertical  direction,  in  addition,  an  energy  absorp¬ 
tion  capability  must  be  incorporated  into  the  seat  system  to  redu:e 
the  vertical  accelerations  on  the  occupant,  which  would  frequently 
exceed  25  G,  to  a  tolerable  level. 
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Turrib<''w,  J  W .  ,  V  E.  Rotht.’,  G.M  i-.  .  r  H.  (  r  i.PA.-n 

INJURY  EVAIUATIOS;  KILITAJ^.  SEAT  ELS  IGN  CPirRlA. 

(Aviation  Crash  Injury  Ros^’artii,  ri'.o.uu ,  Ari/.on.i) 

TCR£C  Technical  Report  No.  S2-79.  Nov.TJor  1962. 


ABSTRACT:  Tliis  report  is  made  of  results  of  careful  analysis  of  r.  i'.  itaiy 

troop  scat  deficiencies  conducted  over  a  three  year  period.  Avaii.i  le  dat.i 
have  been  translated  ints  terminology,  meaningful  to  engineering  personnel 
Utilizatioti  of  the  information  presented  would  produce  a  .scat  representative 
of  the  current  state  of  the  art  and  greatly  reduce  incidence  of  needless 
injury  and  death  attributable  to  troop  seat  failure  in  survivable-t viJO  Army 
aircraft  accidents 
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Tyrer,  J.  &  K.V.  Robertson  '  1944  REPORT  ON  ANTl-C  EQUIPMENT. 

(Report,  Comm.  Flying  Personnel  Research)  RAAF-pR  95,  13  Aug,  1944 
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U.S.  Adjutant  General’s  Office  1958  MILITARY  ASPECTS  OF  SPACE  EXPLORATION 
^Adjutant  General's  Office,  Washington,  D.C.}  Spec.  Bibliography  No.  16; 
June  1938 


ABSTRACT;  This  bibliographic  survey  was  made  to  throw  light  on  available 
unclassified  literature  that  points  up  the  military  implications  of  space 
aploration.  The  materials  are  arranged  in  alphabetical  order  by  title  within 
major  and  subordinate  subject  groups.  The  major  groups  are  miscellaneous; 

United  States  space  effort;  Soviet  Russia  space  effort;  satellites,  trends  and 
developments  (electronics,  navigation,  orbits,  propulsion,  guidance  control,  and 
telemetry);  environmental  factors  and  problems  ^’acceleration,  survival,  weight¬ 
lessness);  exploration  of  the  moon  and  Mars;  space  ships  and  stations;  interna¬ 
tional  and  legal  aspects;  and  conferences,  conventions,  and  symposia. 


1,522 


U.S. 


Air  Force  1947  BACKWARD  SEATING 
PORT  AIRCRAFT.  (Air  Transport  Command, 
April  1947. 


EXPERIMENT 


FOR  PASSE 


NGER  TRANS - 


Traffic  Division) 
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AMC  1948  ACCESSORIES,  PILOT  EJECTION  SEAT  TEST  OF. 
(USAF,  Air  Material  Command,  Wright-Patterson  AFB,  Ohio) 
MCREXE-672-22F 


Memo.  Rept. 
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USAF,  AMC  1948  STABILIZATION  OF 
*  (USAF,  Air  Material  Command, 
MCREXE-672-22H.  16  July  1948 


PILOT  EJECTION  SEAT. 
Wright-Patterson  AFB,  Ohio) 


Memo.  Rept. 


i,o:s 


U.  S.  Air  Force  1948  TEST  FIRING  OF  T-7  CATAPULT  FOR  DOWl^ARO  SEAT 
EJECTION.  (Aero  Medical  Laboratory,  Wrlsjht-Pat tcrson  AFB,  Ohio) 
Mcmorandiim  Report  MCREXD-695- 74, 1,  11  May  1948. 


1,526 

U.S.  Air  Force  1949  STRENGTH  REQUIREMENTJ  FOR  SEATS  IN  USAP  AIRCRAFT.' 
(Reference  letter,  Deputy  Chief  of  Staff,  Materiel,  Hq  USAF,  to  CG, 

Air  Materiel  Coonnand,  14  Jime  1949.) 


1 ,527 

U.  S.  Air  Force  1950  COMPARATIVE OPERATIONAL  SUITABILITY  TEST 
OF  FLYER'S  PROTECTIVE  HELMETS.  Finaf^port . 

(Air  Proving  Ground,  Eglin  AFB,  Florida)  Project  No,  3506--'-»5, 

19  J'Uy  1950. 


1,528 


USAF 


1950  SAFETY  SHOULDER  HARNESS,  TYPES  G-l.O-^  and  G-3 
USAF  Memorandum  Report  no.  MCRCXD-666-25B,  22  Aug.,  1950 


ABSTRACT-  This  report  deals  with  the  design  of  a  new  type  or  the  modifying  of 
type  shoulder  harnee.  in  order  that  the  correct  fit  and  adequate. 
Strength  would  be  obtained  for  maximum  protection  of  flying  personnel e 


1,529 

,  U.  S.  Air  Force  1951  ANALYSIS  OF  EJECTION  SEAT  OPERATION  IN  JET  FIGHTER 

ACCIDENTS.  (Medical  Safety  Division,  Directorate  of  Flight  Safety  Research) 
M-37,  pp.  1-23,  Aug.  1951 


1,530 

U.S.  Air  Force  1952  THE  BEGINNINGS  OF  RESEARCH  IN  SPACE  BIOLOGY  AT  THE  AIR 
FORCE  MISSILE  DEVELOPMENT  CENTER,  HOLLOMAN  AIR  FORCE  BASE,  NEW  MEXICO, 
1946-1952 

^ir  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.  Max.)  ASTIA  AD  208  018 

ABSTRACT;  The  first  installment  toward  fulfilling  the  need  for  examining  the 
history  of  Air  Force  participation  in  space-biology  research.  A  serious  study  of 


,t  n  (! 


the  orlj^ins  of  b  i  o  1  1 1.  ;  proi<>t's,  tfiejr  >:ru)ui;  >’ v  m  i  ■  1 '>'1 ,  ->'’<!  *.■,  u-'Ot  i;  Ic 

and  technical  con  t  r  ;  bu  t  i>ns  i-i  of  cons  ;  d*"-.!  i  «■  vi!  in  tvoiJi  .c  olo  n^ta^e*  or 
duplicatinj^  proviovs  eflu,.,  and  for  suc.^estin^  ov  pat:.s  of  cndi  ivor  in  the 
planning  and  pur  ;.ui:  of  the  ciore  corrplr-x  pro.,ra-s  required  in  ci.e  ,i  u- ed  i.i  te 
future.  The  V-2  and  Aerohee  rocket  experinents  and  f..jl!oori  fliphts  .ire  reviewed, 
with  emphasis  upon  the  biomedical  information  obtained  therefrom.  Experiments 
included  fungus  spores ,  fruit  flics,  nice  hamsters,  cats,  dogs,  and  monkeys  as 
subjects.  The  effect  at  high  speed  and  alcitude  of  r.  ‘‘orces,  subgravity,  and 
cosmic  radiation  were  major  factors  explored.  Expcrl»-iice  gained  in  rocket  and 
balloon  launching,  instrumentation  and  reco-  ery  techniques,  and  the  growing 
collectiwn  of  scientific  data  particularly  related  to  cosmic  radiation  and  sub- 
gravity  problems  marked  the  practical  beginnings  of  Air  Force  research  in  space 

biology. 


1,531 


U.S.  Air  Force  ,  1952  LIST  OF  PERSONNEL  ATTENDING  THE  CONFERENCE  ON 

"PROBLEMS  OF  EMERGENCY  ESCAPE  IN  HIGH  Si'EED  FLIGHT"  AT  WRIGHT - 
PATTERSON  APB,  OHIO,  29-30  SEPTEMBER  1952 


1,532 


U.S.  Air  Force  1952  US.AF'  MEDICAL  PLYING  SAFETY  REPORT  OF  EJECTIONS 
FOR  1952.  USAF,  Norton  AFB,  Calif, 


1,533 

U.  A.  Air  Force  1953  OPERATIONAL  SUITABILITY  TEST  OF  THE  MARK  IV  CONTINUOUS- 

WEAR  ANTI -EXPOSURE  SUIT. 

(Air  Proving  Ground  Command,  Eglin  Air  Force  Base,  Fla.)  July  1°53. 

ASTIA  AD  IV  299 

SUllMARY;  The  Mark  IV  suit  which  is  designed  to  provide  protection  to  aircraft 
members  in  the  event  of  balling  out  over  •uarcr,  was  tested  to  determine  its 
suitability  for  tactical  use  under  arctic  and  temperate  winter  conditions.  The 
suit  was  found  to  provide  adequate  protection  at  -560  F.  It  does  not  impose 
excessive  rcstriccions  on  the  we-arer.  The  Mark  IV  boots  pro’^ide  foot  protection 
in  low  tempcratuies  if  mild  exercise  io  taken.  The  suit  witn  a  hood  is  capable 
of  maintaining  body  comfort  for  2  hours  in  sub-freezing  water  (28°  F.)  at  air 
temperatures  as  low  as  -A0°  F.  The  time  required  to  don  the  suit  is  excessive. 
The  inner  liners  arc  not  correctly  sized,  and  a  hood  is  not  provided  to  protect 
the  head  and  neck  in  low  temperatures.  The  material  of  which  the  outer  garment 
— is  nvade  is  easily  snagged  and  torn.  The  Mark  IV  suit,  as  tested,  is  not 

entirely  suitable  for  use  by  aircrew  members  in  winter  conditions.  A  report  of 
immersion  tests  is  appended. 


I-’aT  mSStJRE  SUITS:  A  DiAPTER  FROM  PHYSIOUX^Y  OF  fLI.JHT, 

(Depart tr>ef.t  of  thf  Air  Force,  Washington,  b.C.)  AT  Manual  No,  lbO-30, 
p.  6S-79,  July  1953 


1,535 


U.S.  Air  Force  195A  HUMAN  RESCUE  EQUIPMENT  (CAPSULE  TYPE) 

(WrighC  Air  Development  Center,  Wright-Patterson  AFB,  Ohio)  Exhibit 
WCLEH-5-12.  Aur.  1954. 


1,536 

U.  S.  Air  Force  1954  ESCAPE  FROM  HIGH  SPEED  AIRCRAFT. 

(Army  Air  F''rcp8,  Air  Materiel  Cocimand  Engineering  Division)  26  Nov. 
1954.  ASTIA  ATI  9213. 

ABSTRACT;  This  report  presents  the  history,  current  progress,  and  future  plans 
for  escape  from  high  speed  aircraft. 
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MOTION  PICTURE 


U.  S.  Air  Force  Film  Libj: 
(Air  Force  Film  Libr 


ary  Center 
ary  Ctr . ,  St 


1955  HUMAN  FACTORS  IN  EJECTION  SEAT  DESIGN 
Louis,  Mo.)  Film  No.  23035,  16  nm,  Silent 


ABSTRACT.  This  film  is  concerning  six  tests  of  dovnaward  seat  ejection  using  a 
dummy  showinK  leg  restraint  devices. 
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U. 


S. 


Air  Force  1955 
FROM  1  JANUARY  1949 
23-55.  AFR  190-16, 


I  operational  experience  WITH  EJECTION  ESCAPE  SYSTEMS 
THRU  31  DEC.  1954..  (Norton  AFB,  Calif.)  Publication 
Aug.  1955 


of  ejection  seat  use  (1 
upon  personnel  as  relatej 


ABSTRACT:  This  report  presents  an  analysis  of  all  (518)  ejection  seat  bailouts 
from  United  States  Air  Force  jet  fighter  and  bomber  aircraft  since  the  beginning 


January  1949)  through  31  December  1954.  The  efforts 

td  to  aircraft  model,  airspe«’d,  altitude,  crew  training 
esented;  specific  and  general  areas  of  difficulty  in 
n  seat  and  canopy  systems  are  determined;  arid  recoumenda- 
reducing  the  incidence  of  unsuccessful  and/or  accidental 
ejection  briefs  are  included. 


tions  are  presented  for 
ejection.  Some  typical 


i 


U.S.  Air  Fcrcf*  JO'i'  T  i  i‘'  ('''HT  >^N  i  >  \i  •  i  t  '■  A  IK' RAFT  HIGH  SPEED 

'»  i.'  .•  n  i>(  l  .|  .  t.tfr.ry,  Air  Force  MisSile  Dcvelop- 

,  ,.,l  t  •>  ,  ii«  .  ,  Ai  B  ,  New  Mexico)  Kept.  So-  2*  21  June  1955. 
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USAF,  W\DC,Alr  Res.  &  Dex.  Comm.  1956  UNITED  STATES  AIR  FORCE  PARACTUTE 
HANDBOOK  (Wright  Air  Development  Center,  Wright-Patterson  AFB,  Ohio) 

WADC  technical  rept.  55-265,  December  1956,  ASTIA  AD-118  036 

ABSTR/.CT:  The  United  States  Air  Force  Parachute  Handbook  Is  a  collection  of 
information,  test  results,  and  other  technical  data  pertaining  to  the  appli- 
fcation,  design,  construction,  and  testing,  of  parachutes,  parachute  systems, 
and  accessories.  The  contents  of  this  Handbook  represent  the  state-of-the- 
art  of  parachute  development,  design,  fabrication,  and  testing,  and  will 
be  amended  as  the  state-of-the-art  advances. 


1,541 

U.  S.  Air  Force  1957  GENERAL  DATA  ON  SEAT  EJECTION, 

(Office  of  Inspector  General,  USAF,  Directorate  of  Flight  Safety  Res., 
Norton  AF  B  se,  Calif.)  1  Jan.  1957  -  31  Dec.  1957. 


1,542 

U.S.  Ait  Force  1958  MAJOR  ACHIEVEMENTS  IN  BIODYNAMICS;  ESCAPE  PHYSIOLOGY 
AT  THE  AIR  FORCE  MISSILE  DEVELOPMENT  CENTER,  HOLLOMAN  AIR  FORCE  BASE, 

NEW  MEXICO,  1953-1958.  (Air  Force  Missile  Development  Ctr.,  Holloman  AFB, 
New  Mex.)  ASTIA  AD  201  282 


ABSTRACT:  A  detailed  report  of  work  done  at  Holloman  Air  Force  Base  between 
1953-1958  on  the  following  subjects:  (1)  deceleration  and  windblast  experiments 
on  the  Holloman  track:  (2)  specialized  windblast  studies;  (3)  other  work  on 
the  escape  problem;  (4)  seats  and  capsules  (conflicting  views  of  escape). 


1,543 


U.  S.  Air  Force  1958  REPORTS  ON  SPACE  MEDICINE  -  1958.  ■ 

(Air  University,  School  of  Aviation  Medicine,  Randolph  AFB,  Texas)  Feb. 
. . 1958. - - - - - : . . . . 


ABSTRACT:  This  publication  contains  the  following  papers:  "Human  Performance 
in  the  Space  Travel  Environment"  by  G.  T.  Hauty;  "Supcrsonci  and  Hypersonic  Human 
Flight"  by  J.  E,  Ward,  S.  J.  Gerathcwohl  and  G.  R.  Steink.imp;  "Human  Engineering 


of  thf*  Soali'd  Space  Cabin"  by  G.  R.  Stcinrv.imp;  "Fatigue,  Confinement,  and  Pro- 
ficiep'-y  Decrement"  by  G.  T.  Hauty  and  R.  B.  Payne;  "The  Feasibility  of  Recycling 
Human  Urine  for  Utilization  in  a  Closed  Ecological  System"  by  W.  R.  Hawkins; 
"Space  Cibin  Requirements  as  Seen  by  Subjects  in  Che  Space  Cabin  Simulator"  by 
W.  R.  Hawkins  and  C.  T.  Hauty;  and  "Weightlessness  -  The  Problem  and  the  Air 
Force  Research  Program"  by  S.  i.  Gerathewohl. 


1,544 

U,  S,  Air  Force  1958  GENERAL  DATA  ON  SEAT  EJECTION. 

(Directorate  of  Flight  Safety  Research,  Norton  Air  Force  B  se,  California) 
I  Jan.  1958  -  31  Dec.  1958. 


1,545 

U,  S,  Air  Force  1959  USAF  SEAT  EJECTION,  1  JAN.  1959  THROUGH  30  JUNE  1959. 
(Office  of  Inspector  General,  USAF,  Directorate  of  Flight  Safety  Res., 
Norton  AFB,  Calif.) 
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U.  S,  Air  Force  1959  SEAT:  UPWARD  EJECTION,  AIRCRAFT. 
MIL-S-9497,  March  1959. 
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U.  S.  Air  Force  1959  SELECTED  SEAT  RESTRAINT  DIMENSIONS. 

(AnthropoTnry  F<»crion,  Aerospace  Medical  Lab.,  Wright  Air  Development  Ctr.) 


1,548 

U.S.  Air  Force  1960  PROCEEDINGS  OF  WADC  SPACE  TECHNOLOGY  LECTURE  SERIES, 

VOLUME  I,  TECHNICAL  AREAS 

(^Wright  Air  Development  Ctr.,  Wright-Patterson  AFB,  Ohio)  WADC  TR  59-732 
ASTIA  AD  235  424 

ABSTRACT:  This  report  is  a  consolidation  of  the  papers  presented  by  members  of 
the  W.\DC  laboratories  at  its  Space  Technology  Lecture  Series  between  /  Oct.  1958 
and  11  Dec,  1958.  The  papers  were  prepared  for  the  purpose  of  cross-education  and 
therefore  are  directed  toward  an  audience  representing  manv  disciplines  of  science 
and  engineering.  The  presentations  contained  basic  technical  as  well  as  state- 
of-the-art  information  in  at  least  sixteen  unique  technical  areas  and  subsystems 


directly  related  to  spact;  technology.  The  topics  covered  in  this  report  are  as 
follows:  Propulsion;  Flight  Mechanics  and  Structures;  Flight  Control;  Guidance; 

Communications;  Secondary  Power;  Supp<^rting  Subsystems;  Reconnaissance;  and 
Vehicle  Defense,  technical  areas;  International  Geophysical  Year  -  The  Ground 
Work  for  Space  Flight;  Environment  of  Space;  Mechanics  of  Space  Flight;  Electro¬ 
magnetics;  Space  Medici,ne;  and  Materials. 


1,549 


U.S.,Air  Force  1961  AT  SUPERSONIC  VELOCITY. 

(Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright -Patterson  AFB ,  Ohio) 
Trans.  No.  FTD-TT-61-203 ,  27  November  1961.  ASTIA  AD  268  072. 

From  Sovetskaya  Litva.  p.  3.  28  July  1961. 


ABSTRACT:  New  types  of  ejection  seats  were  .developed  in  recent  years.  Instead 
of  pyrotechnic  cartridges ,  they  use  rocket  engines.  The  most  perfect  samples 
allow  ejections  at  velocities  up  to  24000  km/hr.  Developed  also  were  the  first 
samples  of  special  safety  capsules.  They  are  like  small  cabins  formed  by 
extensive  walls.  Such  a  capsule  closes  automatically  and  becomes  hermetically 
sealed  prior  to  catapulting,  c  faring  protection  against  counter  stream  of  air, 
and  safe  landing.  In  addition,  it  serves  as  a  container  for  rescue  devices 
(Parachutes,  emergency  supply,  oxygen  equipment,  etc.)  and  as  a  rescue  raft  in 
case  of  falling  into  the  water.  (Author) 
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U.S,  Air  Force  1963  NEW  GERMANY  (SELECTED  ARTICLES) 

Translation  Services  Branch,  Foreign  Technology  Division,  WP-AFB,  Ohio 
Fl'D-TT-62- 1584/ 1+4  Jan.  17,  1963  ASTIA  AD  295  769 

Original  Source:  German  Newspaper,  Neues  Deutschland,  August  14,  1962, 
Pp.  I  A  2 

ABSTRACT:  This  publication  contains  a  group  of  articles  praising  the  flights 
of  spaceships  Vostok  III  and  Vostok  IV. 
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U.S.  Air  Force  19'^3  INVESTIGATION  OF  CREW  ESCAPE  SYSTEM  SURFACE 
IMPACT  TECILNIQUES  FOR  ADVANCED  AEROSPACE  VEHICLES. 

(Aeronautical  Systems  Division,  Dir /Aero-mechani  Flight  Dynamics 
Lib.,  Wrlght-Patterson  AFB,  Ohio)  Final  Report  , JD-TDR-63- 1 73 , 

May  1960.  - - 


ABSTRACT:  This  report  describes  the  re.sults  of  a  four-part  study  related 
to  the  parachute  landing  impacts  of  a  manned  capsule.  A  survey  of  litera¬ 
ture,  with  the  objective  of  establishing  human  tolerance  to  rapidly  applied 


acceleration,  revealed  a' subst ant ial  discrepancy  among  the  data  published 
by  investigators  in  this  are^\The  tolerance  limits  fublijihed  in  HIAD 
were  accepted  as  the  parametric  limits  for  the  present  study,  pending  the 
completion  of  advanced  studies  in  this  area.  Analyses  of  typical  parachute 
landings  revealed  that,  horizontal  velocities  of  up  to  56  fps  and  vertical 
velocities  of  up  to  33  fps  are  possible.  Secondary  impacts  resulting  from 
toppling  are  likely.  Active  and  passive  attenuation  methods  were  quanita- 
tively  evaluated  in  an  effort  to  determine  an  optimum  attenuator.  From  the 
results  of  this  evaluation,  it  was  recommended  that  an  active  type  system 
by  developed  to  negate  the  horizontal  velocity  and  that  a  conventional 
passive  type  system  be  employed  to  alleviate  the  vertical  impact.  A 
study  of  experimental  techniques  indicated  that  part*scale  model  testing 
is  feasible  and  advantageous  for  a  program  in  which  prototype  attenuators 
are  validated.  Methodologies  were  derived  for  dynamic  scaling  of  the 
results  obtained  from  small  model  experiments  to  permit  prediction  of  full 
size  nxjdel  performance. 
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U.S.A.F.,  Air  Information  Division  1961  FURTHER  DETAILS  ON  GAGARIN  FLIGHT 
(Science  and  Technology  Branch,  Air  Information  Division)  AID  Kept,  61-113 
July  2/,  1961  ASTIA  AD  261  454 

ABSTRACT:  The  present  brief  report  recounts  certain  details  found  in  three 
articles  published  by  USSR  scientists  and  discusses  the  implications  of  this 
information.  The  first  article  was  written  by  Professor  G.V.  Petrovich  and 
published  in  the  Vestnik  of  the  Academy  of  Sciences  USSR.  The  second  is  a 
TASS  interview  with  Professor  V.V,  Dobronravov.  The  third  was  written  by 
Inna  Yavorskaya,  scientific  secretary  of  the  Interplanetary  Travel  Commiaaion 
of  the  Academy  of  Sciences  USSR. 

:,553' 

U.S.  Air  Inf ornv'i t ion  ,D ivis ion  1961  COMPREHENSIVE  ANALYSIS  OF  SOVIET  SPACE 
PROGRAM  (BASED  ON  SOVIET  OPEN  LITERATURE  1958-61) 

(Science  and  Technology  Section,  Air  Information  Division)  AID  Rept.  61-72; 

22  May  1961;  ASTTA  AD  260  501 

ABSTRACT:  This  report  is  based  on  more  th.in  200  articles,  official  (TASS) 
reports,  sketches,  and  books  published  in  connection  with  the  Soviet  space 
program.  The  report  reflects  inCorm.ition  on  Soviet  space  technology  cover'^g 
a  period  of  about  3  years  (1958-61).  The  report  consists  primarily  of  ci'nments 
published  by  Soviet  specialists  in  astron.iutics  and  of  opinions  formid  by  the 
writer  on  the  basis  of  his  analysis  of  this  information.  In  most  cases,  the 
Soviet  corments  and  opinions  are  closely  paraprrased ,  rather  than  directly 
"quoted^  Irr’^^rcsiing^his”  Ov7h“^pThio'n^aha~ccncTrrs  L<Tns— Che-^wri-reT^ha^s-mrt1rempt(> 
to  show  the  inferences  on  which  they  arc  based.  The  literature  surveyed  has 
led  the  writer  toward  several  tentative  conclusions  which,  if  correct,  miy  be 
of  considerable  significance.  These  opinions' concet n  i  lu  launching  and  recovery 
systems  used  in  the  Soviet  space  programs. 


I’.s.  Air  iiit or:- .1 1  iv'f.  Divis  .on  1  "'i  ;  i  ; :  (,);»  i.ri'i-'  lii'i’i’i-r  ; 

’science  .i:id  'i'eciino  i  u,',y  .Section,  Air  I  n  l  or -m  r  /  >•(-.  1. 1 'v- 1 .  ot^  MI)  p.ept. 
:-Urcli  24,  I ‘0,1  ASTIA  AU  2'j4 


ABSTI-ONCT:  This  is  the  first  in  .i  rioruhlv  report  .‘.'eries  re/iewini-,  Soviet  develop¬ 

ments  in  life  support  systems  is  reilictici  in  Soviet  pub  1  i  c t  ions  ,  In  this 
series,  materials  will  he  (grouped  according  to  the  toilowin,;  topics:  I.  Space 
medicine  and  biolop, y;  II.  Space  physiology;  111.  Perceptual  pli/s  iolopy : 

IV.  Space  psychology;  V.  Space  vehicle  ecology;  VI.  Survival  conditions; 

and  VII.  Instrumentation.  This  report  is  based  on  source  nviterials  made  available 

at  the  Air  Information  Division  during  February,  1961.  Irens  arc  selected 

from  Soviet  open  literature  oi.d  include  scien  2 ic  publications  and  literature 

of  a  popular  type.  Materials  in  this  report  deal  with  topics  I,  II,  V,  and  Vl. 


l,5S5 

U.S.A.F.,  Air'  Information  Div,  I'e,;  SOVIFT  hi  i ';hh\Trp::  Oh'  LIFh  SrPl’Chtl  SYSTFM^ 
(Science  &  Technology  Section,  Air  I n f orna t  i on  Division)  AID  '••.'ork  Assignment 
No.  22,  iv  pt.  4.  AID  Ript.  61-iG<*,  .Oily  1 «.  1  ASTL\  AD  261  4j2 

ABS,TR/\CT:  This  is  the  fourth  in  a  monthly  np-i-  i  <  •  rei'iewing  Soviet 
devclopmontr.  in  life  support  systems  as  •’  -.-t  publications.  This 

report  is  based  on  m.itcrials  radc  r  «  .  i  ui  Air  1  :  "vi  t  ion  Division 

during  June  1961.  Items  are  >.  i.  ,  i  i  ,  ,  :,oviet  opc  .;ci  iture  and  include 
scientific  publications  and  iiiti  ,  ;  i  c  of  a  popul.ir  o« 

The  materials  in  this  report  d*  tl  with  he  follow!  (opuf- 
I,  Space  Medicine  and  hi, 

II,  Spac"  physiology 

III.  '  Space  psychology 

IV.  Space  vehicle  ecology 
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.A.F.,  Aerospace  Information  Div,  I9bl  SOVIFT  LITFR/V^L'RE  ON  LIIE  SUPPORT 
SYSTEMS 

(ucie^'e  and  T'l  r.ology  Branch,  Aero.epace  Infc>rmation  Division)  AID  Work 
A  ■.  s  i  gnme - .  22,  Report  6  AID  Rept.  61-14'J  October  27  ,  1961 
ASTIA  AD  267 


ABSTRACT;  This  is  the  sixth  in  a  monthly  report  series  reviewing  Soviet  develop¬ 
ments  in  life  support  syste..is  as  reflected  in  Soviet  publications.  It  reviews 
Soviet  developments  in  space  biology,  medicine,  vehicle  ecolo.yv,  and  life 
support  instrumentation.  This  report  is  based  on  materials  •'.ivie  .iv.iilable  at 
the  Aerospace  Information  Division  during  September  l‘C)l.  It'-rs  art  selected 
from  Soviet  open  literature  and  include  scientific  publications  .‘nd  literature 
of  a  popular  type. 
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U.S.A.F.,  Aerospace  Infortnacion  Division  1961  SOVIET  LITERATURE  ON  LIFc  SUPPORT 
SYSTEMS 

(Science  and  Technology  Branch,  Aerospace  Information  Division)  ^ID  Work 
Assignment  No.  22,  Report  7  AID  Report  61-168  December  20,  1961 
ASTIA  AD  271  154 


ABSTRACT:  This  is  the  seventh  in  a  monthly  report  scries  reviewing  Soviet 
developments  in  life  support  systems  as  reflected  in  Soviet  publications.  This 
report  is  based  on  nater ials  made  available  ar  the  Aerospace  Information  Division 
during  October-No\ ember  1961.  Items  are  selected  from  Soviet  open  literature 
and  include  scientific  publications  and  literature  of  a  popular  type. 

The  materials  in  this  report  deal  with  the  following  topic:  Space  medicine 

and  biology. 
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Aerospace  Information  Div.  1962  SOVIET  M,\NNED  SPACE  FLIGHT  LIFE  SUPPORT 
SYSTEMS:  MEDICAL  AND  BIOLOGICAL  ASPECTS  OF  THE  VOSTOK-3  AND  VOSTOK-4 
FLIGHTS 

Oierospace  Information  Div.,  Washington,  D.C.)  AID  Rept.  No,  62-191;  Nov,  1962 
ASTIA  AD  291  Vll 


ABSTRACT:  The  medical  and  biological  aspects  of  the  Vostok-3  and  Vostok-4 
flight,  including  selections  of  orbits,  physical  and  psychological  preparation, 
medical  monitoring,  radiation  protectioij  diet,  cabin  ecology,  and  projected 
problems  for  interplanetary  flight,  were  reviewed.  The  sources  are  from  Soviet 
open- 1 iteratUre ,  chiefly  newspapers,  published  in  the  period  from  August  thru 
October,  1962. 
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Aerospace  Information  Div.  '  1962  PRINCIPLES  OF  LIFE  SUPPORT  IN  SPACE 

BASED  ON  SOVIET  OPEN  LITERATURE  PUBLISHED  IN  CONNECTION  WITH  THE 
VOSTOK-3  AND  VOSTOK-4  LAUNCHINGS.  (Aerospace  Information  Div., 
Washington,  D.C.)  5  Dec.  1962.  ASTIA  AD  291  910. 

ABSTRACT:  Descriptions  of  the  principles  of  life  support  in  space  used  by 

Soviet  specialists  at  the  present  time  for  orbital  flights,  and  those  which  are 
being  discussed  and  developed  for  future  long-range  missions  have  been  extract¬ 
ed  from  more  than  two  hundred  articles  and  TASS  reports  published  predominantly 
in  Soviet  nev/spapers  in  connection  with  the  launching  of  the  Vostok-3  and 
“Vostok^"4“Tp^esh  ips  .  TRe^  articles  were  written  by~varT6u¥"'¥pecTan  ist's  irTThe 
field  of  space  techno'egy.  Including  academicians,  corresponding  members  of 
the  Academy  of  Sciences,  professors,  doctors  of  biological  sciences,  doctors 
of  medical  sciences,  candidates  of  medical  and  technical  sciences  and  physics 
and  rratheniat  ics ,  engineers,  science  reporters,  and  cosmonauts.  Primary  empha¬ 
sis  was  placed  on  discussions  of  data  wtilch  describe  the  design  elements  of 


/ 

/ 


2,971  - 


equipment  used  in  space  applications.  Including  the  spaceship  cabin,  autoniatic 
devices,  equipment  used  in  the  cosmonaut  training  program.  Psychological  and 
physiological  conditioning  and  responses  and  safety  factors  are  Included. 

(Author) 
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U.S,  Aerospace  Technical  Intelligence  Center  1961  DETAILS  OF  THE  LEGENDARY 

FLIGHT  . 

Aerospace  Technical  Intelligence  Center,  Wright-Pattersc)n  AFB,  Ohio) 

Trans.  No  MCL-1035  16  April  1961  ASTIA  AD  261  805 

Original  Source:  Komsoinol ’skaya  Pravda  91(11031):  1-3 
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USAF  Air  Technical  Intelligence  Center.  1952  AIRCIcAFT  TYPE  29;  EJECTIONS 
BY  CATAPULT  SE<\T. 

(Wr igh t “Pa t torson  AFB,  Ohio)  ASTIA  AD  153  353. 
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U.  S.  Air  Tichnical  Intelligence  Ctr.  1955  PRESSURIZED  SUITS  (COMBINAISONS  PR£- 
SSURISEES).  (Air  Technical  Intelligence  Ct r  Wright -Pat terson  ,\FB,  Ohio) 
Rept.  No.  ATIC-236836-B.  C;  Trans.  No..  F-TS-8803/III;  Trans,  from  I'Air  and. 
Aviation;  ASTIA  AD-105  079;  Sept.  1955 
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U.S.  AAf  Air  Technical  Service  Command  19^7  NOTES  ON  DECELERATION  AT 
BAIL-OUT  OF  AIRCRAFT.  Memorandum  Reel  -  C  262.  A.T.I.  7236 
10  April  1997. 

ABSTRACT;  In  this  report  the  results  are  presented  of  considerations  and 
ca  1  cii lat  i<’ns  covering  deceleration,  velocity,  and  time  during  bail-out  of 
high  speed  aircr.ift.  As  a  result  of  the  high  speed  the  air  foices  on  a 
human  bi''dv  leaving  a  plane  without  opened  parachute  are  very  high  and  can 
increase  to  such  an  extent  that  the  limit  a  man  can  withstand  may  be  surpassed. 
The  decelerations  were  investigated  for  velocities  from  300  mph  to  600  mph , 
for  altitudes  from  sea  level  to  90,000  ft  and  for  drag  areas  from  the  largest 
and  smallest  cross-section  of  a  human  body,  for  average  drag  area  obtained 
from  human  free-falling  tests,  and  for  a  human  body  leaving  a  plane  with 
eject  ion  seat  . 
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Armament  Research  Dept.  1946  TILOT  EJECTION,  RESULTS  Or  FniSioLOGlCAL  TESTS 
AT  A.R.D.  BALLISTICS  (L.P.D.)  (Armament  Research  Dept.,  White  Lea)  Note 
No.  130,  Sept.  1946  \ 
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Armed  Services  Technical  Inforrraticn  Agency  1959  BIO -ASTRONAUTICS 

AN  ASTIA  REPORT  BIBLIOGRAPHY  (Armed  Services  Technical  Information 
.\gency,  Arlington,  Va.)  Feb.  1959  ASTIA  AD  211  775 


ABSTRACT;  This  bibliography  covers  the  literature  from  1952-1938. 


1,566 

Armed  Services  Technical  Information  Agency  1962  HUMAN  ENGINEERING,  AN  ASTIA 

REPORT  BIBLIOGRAPHY  (Armed  Services  Technical  Information  Agency,  Arlington, 
Virginia)  May  1962,  ASTIA  AD-274  800 
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U.S.  Army  1958  EVALUATION  OF  THE  U.  S.  NAVY  PILOTS  PROTECTIVE  HELMET.  TYPE 
APH-5 . 

(Army  Aviation  Board,  Fort  Rucker,  Ala.)  April  i.958;  Pro j .  No.  AVN 
4157.1/58.  ASTIA  AD  161  095. 
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U.  S.  Army  I960  HIQl  ALTITLT)E  RELEASE,  ,  LOW  OPENING  PARACHUTE  DELIVERY  OF 

PERSONNEL.  (Quartermaster  Field  Evaluation  Agency,  U.  S.  Army,  Quartermstei 
Research  and  Engineering  Command,  Fort  Lee,  Virginia)  Tcchn.cn..  Rept.  E-49; 
FEA  ABN  5827;  June  1960 


ABSTRACT;  This  project  was  conducted  to  qualify  selected  personnel  in  body  sta¬ 
bilization  free-fall  techniques  and  to  develop  their  technical  competency  to 
participate  in  engineering  design  evaluations  and  engineering  tests  of  develop¬ 
mental  parachutes  and  air  delivery  equipment.  The  project  included  a  program  of 
instruction  conducted  by  qualified  personnel  fer  the  selected  group  of  parachutists 
This  course  included  (1)  classroom  instructions  in  the  theory  of  stabilized  free 
fall  parachute  jumping,  (2)  theory  of  parachutes  and  Special  equipment,  (3) 
physical  training,  (4)  operation,  maintenance,  and  use  of  special  equip^nt, 

(5)  physiological  training  and  instructions  in  proper  use  of  oxygen,  ib) 
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procedures  and  techniques  of  exit  from  U.  S.  Amy  aircraft,  and  (7)  a  series  of 
qualifying  parachute  Jumps  unich  included  both  static  line  release  and  free-fall 
manual  ripcord  release. 

The  project  has  qualified  personnel  to  participate  in  engineering  design  evalua¬ 
tions  and  engineering  tests  of  developmental  parachutes  and  air  delivery 
equipment.  To  maintain  this  capability,  the  above  course,  somewhat  modified  in 
scope  and  emphasis,  is  being  continued.  (USA) 
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U.  S.  Army  Airborne  &  Electronics  Board  1959  TEST  OF  PAPERBOARD  HONEYCOMB  FOR 
USE  WITH  THE  STANDARD  TYPfi  AERIAL  DELIVERY  SYSTEM.  (Army  Airborne  &  Electron 
ics  Board,  Fort  Bragg,  N.  C.)  Project  No.  AB  958;  ASTIA  AD-212  249;  27  Feb. 
1959 


ABSTRACT:  Service  tests  were  made  to  determine  the  suitability  of  paperboard 

honeycomb  for  use  with  the  standard-type  aerial  delivery  system. 

The  paperboard  honeycomb  was  constructed  of  untreated  80-lb  basts  weight  kraft 
paper  containing  ^  in.  cells,  expanded  and  double  faced.  It . is  available  in  an 
expanded  and  an  unexpanded  form.  In  the  expanded  form  a  sheet  measures  96  by  33 
in.,  and  weighs  13.5  pounds.  Tests  included  (1)  the  determination  of  physical 
characteristics,  (2)  rigging  of  Army  equipment  on  the  current  standard-type 
aerial  delivery  platforuis,  (3)  loading  of  rigged  loads  into  appropriate  aircraft, 
(4)  functioning  as  an  energy  dissipator,  (5)  ease  of  derigging,  and  (6)  resistance 
to  the  effects  of  exposure  to  weather.  Representative  items  of  Army  equipment 
rigged  and  subjected  to  a  static  drop  and  at  least  3  drops  from  aircraft  included 
(L)  the  105-tnra  howitzer  (6100-lb  gross  weight),  (2)  a  l-ton  trailer  (5500  lbs), 

( J)  a  3/4-ton  trailer  (6500  lbs.),  (4)  the  3/4-ton  M37  truck  (8109  lbs),  (5)  the 
M!9C  cargo  carrier  (6566  lbs),  (6)  the  76-nm  T-124  gun  (5162  IbS),  (7)  the  2-^-ton 
M)4  truck  (17,103  lbs),  and  the  l-ton  M38A1  truck  (4089  lbs).  As  a  result  of  the 
tests  the  following  conclusions  were  made:  (1)  paperboard  honeycomb  is  "uitab^ 
for  use  with  the  current  standard-type  aerial  delivery  system  in  temperate  c^^tes 
and  (2)  paperboard  honeycomb  when  used  as  an  energy  dissipator  with  the  standard- 
type  aerial  delivery  system  is  less  resilient  and  a  better  energy  dissipator  than 
the  current  standard-type  felt  shock  pad. 


pa 
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U.^.  Army  Arctic  Test  Board  1960  SERVICE  TEST  WDIFIED  TROOP  TYPE  T-10 

PERSONNEL  PARACHUTE  HARNESS  INCORPORATING  MODIFIED  CAPEWELL  CANOPY  RELEASE 
ASSEMBLY 

(U|,S,  Army  Arctic  Test  Board,  Fort  Greely,  Alaska)  DA  Project  Nr  7-87-01i-004 
ASTIA  AD  236476 


ABSTRACT:  This  is  a  detailed  report  of  the  modified  troop  type-10  personnel 
rachute  harness  incorporating  modified  capewell  canopy  release  assembly, 
so  Included  is  Annex  A.  through  E. 
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U,  S.  Army  Arctic  Test  Board  1960  REPORT  OF  TEST  OF  PROJECT  NR  ATB  3-430 
SERVICE  TEST  OF  PARACHUTE  JUMPING  FROM  ARMT  AIRCRAFT  (H-37) 

(DA  Project  Nr  9-38-04-000),  20  May  1960. 

ABSTRACT:  The  purpose  of  these  series  of  tests  was  to  determine  the  suitability 
of  the  H-37  helicopter  for  aerial  delivery  of  Army  troops,  supplies,  and  equipment 
under  arctic  winter  conditions.  Also,  it  was  necessary  to  determine  safe  pro¬ 
cedures  for  parachute  jumping  from  the  H-37  helicopter  under  arctic  winter  condi¬ 
tions.  It  was. found  that  the  H-37  helicopter,  when  modified  by  the  installation 
of  the  anchor  cable  assembly  described  in  Sikorsky  Drawing  S1S07-S120-C  Less 
the  starboard  cable,  will  be  suitable  for  parachute  delivery  of  a  maximum  of  16 
combat  equipped  parachutists  under  arctic  winter  conditions.  When  so  modified, 
the  H-37  helicopter  will  be  suitable  for  consecutive  delivery  of  standard  type 
aerial  delivery  containers  from  the'  door  or  from  the  external  cargo  hook  followed 
by  parachutists  from  the  door  under  arctic  winter  conditions.  No  requirement 
exists  for  the  starboard  anchor  cable  under  arctic  winter  conditions  and  the  item 
should  be  deleted  from  Sikorsky  Drawing  S1507-512^  for  installation  in  the  H-37 
helicopter.  The  requirement  for  use  of  the  static  line  protective  shield  will  be 
limited  and  infrequent  and  therefore  the  shield  should  be  locally  fabricated  by 
using  units  as  required. 
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U.  S,  Army  Artie  Test  Board  1962  REPORT  OF  TEST  OF  PROJECT  NR  ATB  3-262 

SERVICE  TEST  OF  PARACHUTE  ASSEMBLY,  PERSONNEL,  FREE -FALL-TYPE,  STEERABLE 
(INTERIM  HALO).  (US  Army  Artie  Test  Board,  Fort  Greely,  Alaska) 

Project  Nr.  ATB  3-262,  ASTIA  AD-277654,  9  June  1962. 

ABSTRACT:  Tests  were  conducted  in  Alaska  to  determine  the  suitability  of 
the  Parachute  Assembly  Personnel,  Free'-Fal 1-Types ,  Steerable,  (Interim  Halo) 
for  Army  use  under  artic  conditions.  The  tests  included  an  inspection  of 
physical  characteristics  and  preoperational  deficiencies  and  another  inspection 
of  functional  suitability  of  automatic  parachute  ripcord  release,  altimeter, 
and  stop  watch.  Further  tests  included  investigations  of  the  functional 
suitability  for  free-fall  parachuting,  determination  of  suitable  Jump 
.procedures,  maintenance  and  durability  and  reliability. 
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Army  Board  for  Aviation  Accident  Research 
EXPERIENCE.  (United  States  Army  Board  tor  Aviation 
Report  No.  HF  4-61 


ARMY  AVIATION  HELMET 
Accident  Research, 
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U.  S.  Army  Board 
A  REPORT  OF 
Ft.  Rucker, 


for  Aviation  Accident  Reeearch 
FOUR  CASES.  (U.  S.  Army  Board  for 
Alabama) 


HU-1  SEAT  FAILURES, 
Aviation  Accident  Reoearch., 
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Army  Board  for  Aviation  Accident  Research  1961  ARMT  AVIATION  HELMET 
EXPERIENCE 

(Array  Board  for  Aviation  Accident  Research,  Fort  Rucker,  Ala.) 

Rept.  no.  HF  4-61  1961  ASTU  AD  262  880 


ABSTRACT:  The  purpose  of  this  research  was  to  determine  the  effectiveness 
of  hard  shell  helmets  for  preventing  loss  of  life  and  injuries  during  Army 
aircraft  accidents  and  to  summarize  comments  on  helmets  in  current  use.  The 
wearing  of  hard  shell  helmets  was  credited  with  prevention  of  head  injuries 
to  265  occupants  of  Army  aircraft  during  the  period  studied.  Factors  of 
convenience  and  comfort,  particularly  heat  retaining  qualities,  constitute 
oiajor  objections  to  wearing  the  APH-5  helmet.  (Author) 
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U,  S»  Quartermaster  Food  &  Container  Institute  for  the  Armed  Forces  1958 
DYNAMIC  PROPERTIES  OF  ENERGY  ABSORBERS  FOR  USE  IN  AERIAL  DELIVERY. 
(Quartermaster  Food  and  Container  lustitute  for  the  Armed  Forces,  Chicago) 
Rept.  No.  10-58;  Tech.  Rept.  No.  175;  June  1958.  ASTIA  AD  219  659. 

ABSTRACT:  Data  on  dynamic  performance  of  energy  absorbers  are  required  to 
establish  a  rational  design  of  packaging  for  airdrop.  Paper  honeycomb,  empty 
beer  cans,  and  styrofoam  were  evaluated  under  dynamic  conditions  to  determine 
their  energy-absorbing  characteristics.  A  mass  of  known  weight  was  dropped  on 
the  test  specimens  at  velocities  up  to  59  fps.  Force,  time  and  displacement 
were  recorded  during  impact.  The  average  constant  dynamic  stress  values  for 
the  materials  were  as  follows;  Grade  2  honeycomb,  3,  140  psf;  Grade  3  honeycomb, 
8,  890  psf;  Grade  6  honeycomb,  4290  psf;  styrofoam,  6450  psf;  and  beer  cans, 
15,600  psf.  The  average  energy-absorbing  values  in  foot-pounds  per  square 
foot  per  Inch  of  displacement  of  the  material  were  as  follows:  Grade  2  honey¬ 
comb,  360;  Grade  3  honeycomb,  615;  Grade  6  honeycomb,  412  styrofoam,  560;  and 
beer  cans  1430. 
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U,  S,  Army  Quartermaster  Research  and  Engineering  Command  ■  1958  REINFORCEMENT 

OF  SUSPENSION  FOR  PARACHUTISTS  SAFETY  HELMETS, 

(Wuartermaster  Research  and  Engineering  Command,  Natick,  Mass.)  Textile 
Engineering  Lab.  rept.  no.  196;  May  1958.  ASTIA  AO  202  466 

ABSTRACT:  Several  suspension  slings  were  made  with  a  stitching  system  and 
installed  in  a  parachutists  safety  helmets.  The  suspension  slings  withstood  40 
ft-lb  in  a  drop  test.  Recommendations  were  mad^  to  specify  a  3/4  by  3/4  in. 
box  stitch  with  6  to  7  stltches/ih.  of  stitch  type  301  and  nylon  thread.  This 
conforms  to  the  requirements  of  type  II,  class  1  or  2  Spec  >dI.-T-7807A. 
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U,  S,  Army  Quartermaster  Research  &  Engineering  Command  1960  AIR  DELIVERY 
engineering  STUDY,  M-831,  AIRBORNE  DITCHER. 

(Quartermaster  Field  Evaluation  Agency,  U.  S.  Army  Quartermaster  Research 
&  Engineering  Command,  Fort  Lee,  Va.)  Tech.  Rept.  E-51,  FEA  ABN  5937, 

Sept.  1960. 

ABSTRACT;  An  air  delivery  engineering  test  was  conducted  to  determine  the 
structural  adequacy  of  the  M-831  Airborne  Ditcher  for  air  delivery.  Both  static 
and  airdrop  tests  were  made  to  obtain  the  necessary  data  required  for  evaluation. 
Standard  air  delivery  equipment  was  used  wherever  possible.  The  air  delivery 
system  was  designed  for  an  impact  velocity  of  25  feet  per  second  and  an  impact  de¬ 
celeration  not  to  exceed  20  g*s  or  a  damage  susceptibility  factor  of  20. 

Four  instrumented  static  drop  tests  were  performed  at  the  FEA's  Static  Drop 
Facility  from  a  height  of  8  feet  to  determine  a  suitable  energy  dissipating  unit. 
The  results  of  static  drop  tests  gave  an  average  impact  load  factor  of  17.9  g's. 
Five  airdrop  tests  were  made  on  the  FEA's  Tracking  Range  from  a  C-130  aircraft  fly¬ 
ing  at  an  indicated  airspeed  of  130  knots  and  an  absolute  altitude  of  1,500  feet. 
The  gross  weight  of  the  system,  rigged  for  air  delivery,  was  20,600  pounds.  A 
24-fooc  fist  ribbon  cargo  extraction  parachute  was  used  for  extraction  and  6  G-llA 
cargo  parachutes  were  used  for  retardation.  The  extraction  force  varied  between 
17,000  and  19,500  pounds  and  the  average  opening  force  for  each  of  the  6  G-llA 
cargo  parachutes  was  2.23  g's.  The  results  of  the  airdrop  tests  gave  the  average 
equilibrium  rate  of  descent,  weg,  as  21.7  feet  per  second.  It  was  concluded  that 
the  test  item  is  functionally  suitable  for  air  delivery  providing  the  test  item 
is  modified  to  include  (1)  4  suspension  points,  (2)  4  load-bearing  plates  attached 
to  the  basic  frame,  and  (3)  installation  of  a  permanent  brace  to  secure  the  discharg 
conveyor  assembly.  It  was  recommended  that  the  .1-831  Airborne  Ditcher  be  submitted 
to  the  appropriate  agencies  for  air  delivery  service  test  when  the  proposed 
modifications  are  accomplished.  (Abstract  Bibliography  Technical  Reports 
Published  Fiscal  Year  1961,  Quartermaster  Research  &  Engineering,  A  ’'borne 
Test  Activity,  Yuma  Test  Station,  Arizona,  Aug.  1961.  ASTIA  AD  262  97) 
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U,  S,  Army  Quartermaster  Research  &  Engineering  Command  1961  AIR  DELIVERY 

ENGINEERING  STUDY  OF  TRANSPORTER,  LIQUID,  ROLLING  WHEEL  TYPE,  600  GALLON. 
T-4. 

(Quartermaster  Airborne  Test  Activity,  Quartermaster  Research  &  Engineer- 
•lnj»  Command,  U.  S.  Army,  Yuma  Test  Station,  Arizona)  Techn.  Rept.  E-59; 
March  1961.  ASTIA  ATI  61014. 

ABSTRACT:  An  air  delivery  engineerinjg  study  was  conducted  to  determine  the 
structural  adequacy  of  the  Transporter,  Liquid,  Rolling  Wheel  Type,  600  Gallon, 
T-4  for  low  velocity  type  air  delivery;  to  design  a  low  velocity  air  delivery 
system  for  use  with  U.  S,  Air  Force  aircraft,  utilizing  standard  air  delivery 
components  wherever  possible;  and  to  determine  if  the  air  delivery  system  is 
functionally  suitable  to  submit  to  the  appropriate  agencies  for  service  test.  A 
series  of  static  drop  tests  wete  conducted  to  determine  the  structural  adequacy 
of  the  test  item  when  dropped  using  standard  air  type  equipment  and  paperboard 
honeycomb  energy  dissipating  material.  The  air  delivery  system  was  designed  for 
an  Impact  velocity  of  25  feet  per  second  and  an  impact  deceleration  of  20  g*s. 

A  series  of  airdrop  tests  were  conducted  to  determine  the  functional  suitability 
of  the  air  delivery  system.  These  tests  were  conducted  from  a  C-130  cargo  air¬ 
craft  flying  at  130  knots  Indicated  airspeed  and  1500  feet  absolute  altitude. 

The  gross  weight  of  the  CEP  system,  prepared  for  air  delivery,  was  8700  pounds. 

A  22-foot  cargo  extraction  parachute  was  used  for  extraction  and  three  C-llA  cargo 
parachutes  were  used  for  load  retardation. 

It  was  concluded  that  the  test  item  was  structurally  adequate  for  air  deliveiry 
and  the  proposed  air  delivery  system  was  functionally  suitable  for  air  delivery 
and  recommended  that  the  air  delivery  system  be  submitted  to  the  appropriate 
agencies  for  service  test.  (Abstract  Bibliography  Technical  Reports  Published 
Fiscal  Year  1961,  Quartermaster  Research  &  Engineering,  Airborne  Test  Activity, 
Yuma  Test  Station,  Arizona,  Aug.  1961.  ASTIA  AO  262  197) 
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0,  S.  Array  Quartermaster  Research  &  Engineering  Command  1961  QUARTE 
RESEARCH  AND  ENGINEERING  AIRBORNE  TEST  ACTIVITY, 

(Airborne  Test  Activity,  U.  S.  Army,  Yuma  Test  Station,  Arizona) 
Aug.  1961,  ASTIA  AD  252  197 


QUARTERMASTER 


ABSTMCT:  The  Airborne  Test  Activity,  a  subordinate  Engineering  Test  Activity 
of  the  Quartermaster  Research  and  Engineering  Command  is  responsible  for  the 
timely  accomplishement  of  that  portion  of  the  Air  Delivery  Equipment  Project 
approved  and  assinged  by  Headquarters,  Quartermaster  Research  and  Engineering 
Coitraand  and  includes  (1)  Engineering  studies,  evaluations,  surveys,  and  tests 
of  Army  air  delivery  material,  systems  and  techniques.  (2)  Development  of  new 

test  ^thod.  O)  provision  of  air  delivery  testing  services  to  other 
United  States  Military  agencies. 
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The  Activity  s  end  product  Is  a  technical  report,  published  by  the  Activity  and 
distributed  by  Headquarters,  Quartermasters  Research  and  Engineering  Command, 
which  presents  the  results  of  engineering  tests  and  studies  of  Final  Letter 
Reports  Tentative  Evaluations,  and  bound  Technical  Reports.  This  bibliography 
is  a  compilation  of  the  Activity's  accomplishments  during  the  past  fiscal  year 
and  contains  abstracts  of  the  bound  technical  reports  published  and  a  listing  of 
other  reports  forwarded.  The  reports  are  cross-referenced  by  test  number  and  title 
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U.S.  Army  Signal  Corps  Project  Michigan  1961  REPORT;  SEVENTH  ANNUAL  HUMAN 
FACTORS  ENGINEERING  CONFERENCE,  3-6  OCTOBER  1961.  (U.S.  Army  Signal  Corps 
Project  Michigan,  University  of  Michigan,  Ann  Arbor,  Mich.).  Pp. 81-84; 
209-217.  ASTIA  AD  267  153. 

NOTE:  See  Fedderson,  W.E.  and  McCort  F.P. 
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0.S.  Atmy  Air  Force  1941  EJECTION  OF  PILOT  PROM  COCKPIT  OF  PUSHER  TYPE, 

AIRPiANES  (D.S.AAF,  Air  Materiel  Command,  Eng,  Dlv. ,  Aircraft  Laboratory) 
ER  EXP-M-587-10  dated  23  July  1941 


1.583 

U.  S.  Army  Air  Forces  1943  EFFECT  OP  ACCELERATION  ON  ESCAPE  FROM 
AIRCRAFT.  Appendix  J.  TSELA-3-697-11 ,  28  February  1943. 

1.584 


U.  S.  Army  Air  Forces  Board  1944  ANT1-"G"  FLYING  SUITS ---COMPARATIVE  TESTS 
OF  THE  CLARK  AND  BERGER  MODELS.  (Eglin  Field,  AAF  Proving  Ground  Command) 
Project  No.  3658-C-422 .3 . ,  8  Nov.  1944 


ABSTRACT:  After  flight  tests  by  8  experienced  pilots,  it  was  concluded  that  the 
Clark  coverall  suit  is  superior  to  the  Berger  Bros.  G-2  model,  especially  in 
regard  to  comfort.  The  Cornelius  Clark  valve  which  supplies  the  pressure  also 
perfoims  better  at  altitude  than  the  Berger  Bros,  valve. 

Photographs  of  the  Clark  suit  and  Cornelius  Clark  valve  and  drawings  of  the  Berger 
Bros,  valve  are  included. 


U.  S.  Army  Air  Force  1945  EFFECT  OF  ACCELERATION  ON  ESCAPE  FROM  AIRCRAFT 
(Paper,  Conference  on  "Human  Factors  In  the  Design  and  Operation  of 
Aircraft"  Aero  Medical  Laboratory,  Engineering  Division,  Wright- 
Patterson  AFB,  Ohio,  19,  20  Jan.  1945)  ASTIA  ATI  12  729. 


1,586 

D.S.  Amy  Air  Force  1945  EVALUATION  OF  GERM/IN  PILOT  EJECTION  SEAT(USAAP,  Air 
Materiel  Commend,  Eng.  Div. ,  Aircraft  Lab.)  RST.from  TSEAL2L  to  TSEAL6D, 
11  June  1945. 
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D.S.  Army  Air  Force  Materiel  Center  1945  COMPARISON  OF  THE  PROTECTIVE  VALUE 
OF  AN  ANTI-BUCKOUT  SUIT  ON  SUBJECTS  IN  AN  A-24  AIRPLANE  AND  ON  THE  MAYO 
CENTRIFUGE  (Army  Air  Forces  Materiel  Center,  Mayo  Aero  Medical  Unit)  Contract 
no.  W(33-038)ac*9166,  October  1945. 


ABSTRACT:  The  experiments  to  be  described  in  this  report  are  a  continuation  of 
studies  being  carried  out  in  an  attempt  to  determine  the  applicability  of 
observations  made  on  the  human  centrifuge  to  the  aviator  exposed  to  positive 
acceleration  in  flight.  .  In  the  experiments  to  be  described  the  protection 
afforded  against  the  effects  of  positive  acceleration  by  an  anti-blackout  suit 
vas  assayed  on  a  series  of  individuals  acting  as  subjects  in  an  airplane  and  on 
a  centrifuge.  It  was  found  chat  despite  the  higher  g  tolerance  of  the  subjects 
when  in  the  airplane,  Che  amount  of  protection  afforded  by  the  anti-blackout  suit 
vas  the  same  in  the  airplane  as  it  was  on  the  centrifuge. 
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U.S.  Army  Air  Force  1946  ACCIDENT  TYPES  AND  GENERAL  CAUSE  FACTORS: 
A.  SUMMARY  OF  'REPORT  ON  THE  HAZARDS  OF  ESCAPING  FROM  AIRCRAFT  IN 
COMBAT"  (R.A.F.  Inst,  of  Avn.  Med.  -  March  1946);  B.  SEAT  FAILURES 
IN  HIGH-SPEED  AIRCRAFT-  (AAF  Flying  Safety  Service,  Medical  Safety 
Division)  Medical  Investigators'  Accident  Bulletin  2(10): 

Oct.  1946. 
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U.S.  Army  Air  Force  1946  A  METHOD  FOR  CALCULATING  THE  TRAJECTORY  OF 
A  MAN  EJECTED  FROM  AN  AIRPLANE  (U.S.  AAF  Air  Materiel  Command,  Eng. 
Div.,  Aircraft  Lab.)  MR  TSEAC3-4534-1-1,  29  July  1946. 


O.S.  Army  Air  Force  1946  CERVICAL  FRACTURE  DESPITE  THE  USE  OF  THE 

SHOULDER  HARNESS .  In  Accident  Bulletin  for  Medical  Investigators 
(Continental  U.S.  Army  Air  Forces.  Hq.  AAF,  AC/  AS-3  Flight  Operations 
Dlv..,  Flying  Safety  Branch)  P.  2.  Feb.  1946. 
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O.S.  Army  Air  Force 

AIRPLANES.  (U.S. 
TSEACll-4534-7-2, 


1946  REQUIREKENTS  FOR  PILOT  EJECTION  IN  FIGHTER 
AFF,  Air  Material  Command,  Eng.  Dlv.,  Aircraft  Lab.) 
add.  no.  1.  1  May  1946. 
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U.S.  Army  Air  Force  1946  PILOT  EJECTION  FORCE  MEASUREMENTS  MOROC  ARMT  AIR  FIELD 
FLIGHT  TESTS  (USAAF,  Air  Materiel  Command,  Edg,  Dlv,,  Aircraft  Lab.) 

MR  TSEAC12A-4303-45-1,  30  July  1946 


1,593 

U.  S.  Army  Air  Force  1946  PILOT  EJECTION  SEAT  TESTS  AT  MUROC  ARMY  AIR 
FIELD  (U.S.A.A.F.  Air  Materiel  Contnand,  Eng.  Dlv.,  Aircraft  Lab.) 
MR  TSEACll-4303-45-2,  30  July  1946. 


1,594 

U.  S.  Army  Air  Force  1946  PRINCIPLES  OF  COCKPIT  SEATING  (Army  Air  Forces 
Air  Technical  Service  Command,  Engineering  Division)  TSEAA-695-58C , 

28  February  1946,  ASTU  AD-50569. 

ABSTRACT:  The  purpose  of  this  report  Is  to  present  a  study  of  seating  require¬ 
ments  for  the  pilot  position  in  all  types  of  military  aircraft.  The  subject 
study  is  one  of  a  series  committed  to  the  determination  cf  the  fundamental 
seating  and  position  requirements  of  flying  personnel  in  the  various  new 
positions  of  military  aircraft.  The  present  report  covers  the  position  require¬ 
ments  of  pilots  of  aircraft  having  the  wheel-type  control,  and  summarizes  the 
results  of  both  studies. 


1,595 

U.S.  Army  Air  Force  1947  SEAT  FAILURE. 

(AAF  Flying  Safety  Service,  Medical  Safety  Diyislon) _ 

Medical  Investig/^tors  *  Accident  Bulletin  3(5):  May-June  1947. 
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U.  S,  Coast  Guard  1956  AIRCRAFT  EMERGENCY  PROCEDURE  OVER  WATER. 
(Available  through  U.  S.  Govt.  Printing  Office)  CG  306. 


1,597 

U.S.  Continental  Air  Cotranand  1956  PRELIMINARY  REPORT  ON  A  SUBSTANTIATED 
SUPERSONIC  EJECTION.  (Continental  Air  Coimand,  Mitchell  Air  Force 
Base,  N.Y.)  Med.  Training  Bull.  3(3);l-5,  Feb.  1956. 
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U.S.  Dept,  of  Health,  Education  &  Walfare  1958,  BIBLIOGRAPHY  OF  SPACE  MEDICINE 
(U.S,  Dept,  of  Health,  Education  &  Welfare,  Public  Health  Service,  National 

Library  of  Medicine,  Reference  Division,  W  shington,  D.C.)  Public  Health 
Service  Publication  No.  617;  Public  Health  Service  Bibliography  Series  No.  21 


ABSTRACT:  This  bibliography  contains  Information  on  the  following  topics: 
Sealed  dabln  problems;  acceleration/deceleration;  fractional  and  zero  gravity; 
cosmic  radiation;  survival  problems;  psychologlcel  and  social  problems;  ground 
crew  problems;  and  extra>terrestrall  aspects. 
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U.S.  Directorate  of  Research  and  Development  FUNDAMENTALS  OF  ASTRONAUTICS 

(Directorate  of  Research  and  Development,  Headquarters  USAF ,  Washington,  D.C.) 
ASTIA  AD  252  825 


ABSTRACT:  This  paper  is  intended  to  serve  as  a  brief  retreshor  for  some  of  the 
physics  and  physiology  of  space  flight.  It  will  also  define  some  of  the  more 
Important  astronautlcal  term.s  and  conc6pts,  Th6‘  3uthor  defines  the  separate 
layers  of  the  Earth's  atmosphere  including  the  troposphere,  strato.sphere , 
Ionosphere,  and  exosphere.  He  then  discusses  the  solar  system  including  the 
planets,  satellites,  asteroids,  and  sun.  The  physics  of  space  flight  is  discussed 
with  particular  mpha^iis  on  rocket  propulsion,  thrust,  specific  impulse,  iriass 
ratios,  thermal  effi<  Lency,  and  propulsion  efficiency.  The  subject  of  human 
factors  In  space  flight  concentrates  largely  on  the  aspects  of  cabin  environment 
requirements,  waste  disposal,  weightlessness,  Isolation  and  sensory  deprivation, 
cosmic  radiation,  and  limited  G  forces. 
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U,S.  Federal  Avtatiun  Agency  1961  AFT  VS.  FORWARD  FACING  SEATS  IN  TRANSPORT 
AIRCRAFT, 

(ATA  Memorandum  distributed  at  the  FAA-Industry  Conference,  Washington, 
D.C.,  June  8  and  9,  1961) 


1,601 

.  dropping  the  cargo  WITHOUT  A  PARACHUTE, 

'"'‘("rorrisn  Dtv.,  *lr  Fore.  S,s«.,  Wrlght-Patt.t.on  *F.. 

Ohio)  15  February  1963.  ASTIA  AD  400  530 


Trans .  No 


February  fwj  - — - 

VTn-TT-62-1842  from  Przeglad  Technicznyi 


1  QA9 
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u.s. 


House  of  Representatives  1957  AUTOMOBILE , SEAT  BELTS  (Report  on  the 

Special  Subcommittee  on  Traffic  Safety  of  the  Committee  on  Interstate  and 
Foreign  Commerce.). 

(House  of  Representatives)  House  Rept.  No.  1275;  1957. 

See  also  Stapp,  J.  P.  1957  Automobile  Seat  Belts. 
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U  S  House  of  Representatives  1957  A  REPORT  OF  THE  TEST^^  FROM  MEMBERS 
*  OF  THE  CORNELL  COMMITTEE  FOR  TRANSPORTATION  SAFETY  RESEARCH, 

the  united  States  House  of  Reptesentstiues .  pre- 
d  Snell  30  1957  In  a  hearing  before  the  Special  Subcommittee  on 

«a"ftc  slJetJ  if  thi  «™nlttee  on  Interstate  and  Foreign  Cosmmrce.) 
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National  Research  Council  1946  HAZARDS  OF  SEAT  BACKS  IN  AIRCRAFT 
ACCIDENTS.  (Crash  Injury  Research,  National  Research  Council, 
Washington,  D.C.)  18  October  1946. 
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U  S  Naw  Department.  Bureau  of  Aeronautics,  Washington  1942  REPORT  ON 

R^sUrCH  PROJECT  —  ANTI-BIACKOUT  SUIT  AND  ATTACHMF.NTS  .  (Memo  from  ^dical 
St“rcl!  Sectl^  to  Direetor.  Div.  Med.  Res.,  Bureau  of  Medicine  and  Surgery 

14  Oct.  1942) 


ABSTRACT;  The  physiological  basis  of  antl-"g"  suits  is 
of  the  Navy  pulsating  pressure  suit  and  early  constant 


discussed  and  the  history 
pressure  suit  is  given.  ; 
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US  NASA,  Program  Office,  Mercury/Atlas  Launch  Vehicle.  1961  MERCURY/ATLAS 
LAUNCH  VEHICLE  FACTORY  ROLLOUT  INSPECTION  GENERAL  PROCEDURES  AND 
ORGANIZATION- -PILOT  SAFETY  PROGRAM  OF  THE  ATLAS  UUHCH  VEHICLE  FOR  NASA 
PROJECT  MERCURY.  Aerospace  Corp.,  El  Segundo,  Calif.  Rept.  No.  TOR- 
594  (1101)  RP-3  Contract  No.  AF04  (647)-930,  31  Oct.  1961. 
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U.S.  Office  of  Naval  Research  1946  MONTHLY  REPORT  OF  THE  SPECIAL  DEVICES 
CENTER,  DECET'BER  1946 

()fflce  of  Naval  Research,  Special  Devices  Center,  Port  Washington,  L.I.,  N.Y.) 
ASTM  ATI  28590 


ABSTRACT:  Synthetic  training  devices,  teaching  aids,  human  engineering,  tactical 
evaluators,  research  tools,  and  training  methods  are  the  fields  for  which  special 
devices  have  been  developed.  In  order  to  familiarize  the  operator  with  his 
duties,  new  training  techniques  Include  assessing  dry  aircraft  rocket  and  bombing 
runs,  remote  scoring  target,  projector  smoke  generator,  coordination  of  navigation 
devices,  and  contact-flight  simulator.  A  discussion  is  given  of  the  pilot 
ejection  seat  which  is  necessary  for  escape  from  high-speed  aircraft.  New 
developments  in  sighting  for  aircraft  and  anti-aircraft  gun  systems  are  automatic 
sighting  systems  combining  radar  information,  a  gyro  unit,  a  computer,  and  servos. 
It  is  suggested  that  television  be  used  for  mass  training  of  personnel  which  is 
an  important  factor  in  emergencies. 
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U.  S.  Navy  1947  PILOT'S  EQUIPMENT  EMERGENCY  RELEASE  BELT  TYPE  AND  SEAT 
TYPE.  (Medical  and  Safety  Department  Aircraft,  Fleet  Marine  Force, 

Atlantic  Marine  Corps  Air  Station  Cherry  Point,  North  Carolina) 

B  Mfifi  Research  Project  X-677  (Av-358-a)  Report  No.  3,  30  July  1947, 

ASTIA  TIP-U  2998. 

ABSTRACT: 

1.  A  prototype  of  a  pilot's  equipment  emergency  release  has  been  developed 
embodying  headset,  oxygen,  microphone,  antl-G  suit,  and  heating  suit  connections 
as  well  as  the  shoulder  straps  and  safety  belt  release.  All  are  released  with 
the  one  simple  motion  already  familiar  with  pilots;  namely,  releasing  the 
safety  belt. 

2.  Such  a  release  is  desirable  for  quick  escapes  because  it: 

(1)  Quickly  disconnects  the  pilot  from  all  of  his  plane  connections 
when  the  safety  belt  is  released, 

(2)  reduces  escape  time  lOOL. 

(3)  prevents  equipment  entanglements  during  escapes  where  the  pilot 
either  willfully  failed  to  complete  disconnections  or  did  not 
have  time  to  do  so. 


-  2,984 


(4)  Centralizes  connections  formerly  scattered  throughout  the  cockpit 
thereby  making  more  room  in  the  cockpit,  is  situated  at  the  waist 
level  where  the  bulky  anti~G  and  heating  suit  connections  will  be 
the  shortest  and  most  out  of  the  way. 

(5)  Puts  pilot's  connections  in  a  comfortable  out-of-the-way  position 
reducing  entanglements  and  annoyances  in  flight,  and 

(6)  is  easily  adaptable  to  the  ejection  seat  through  the  use  of  the 
seat  release,  and  makes  possible  the  use  of  oxygen  with  the  initial 
descent  in  the  ejection  seat. 

3.  These  prototypes  have  been  favorably  "Jumped"  tested.  (NCAS  Abstract) 


1,609 

U,  S,  Navy  1949  AN  INVESTIGATION  OF  LAP  TYPE  SAFETY  BELTS  AND  SHOULDER 
HARNESSES. 

(Naval  Aircraft  Factory)  Kept.  M-4851;  1  June  1949. 


1,610 

DSN  Special  Devices  Center  1950  BIBLIOGRAPHY  OF  HUMAN  ENGINEERING 
REPORTS 

, .  (USN  Special  Devices  Center,  Port  Washington,  N.  Y.) 

NAVEXOS  P  530  B,  Rev,  Nov.  1950. 


ABSTRACT:  This  bibliography  categorizes  the  entries  broadly  Into  the  follow¬ 
ing  topics  and  subtopics:  learning- -via iali^  methods,  mass  training, 
criterion  studies;  motor  8ktlls--general,  positioning  reactions,  transfer; 
perceptlon--general,  vision,  audition;  voice  communications --genera I,  speech 
intelligibility,  measurement,  training;  extreme  environmental  factors; 
systems  analysis--surface,  subsurface,  aircraft,  airships,  radar  equipment; 
training  device8--general,  gunnery,  flight;  research  tools;  human  engineering 
in  general.  (Tufts) 
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U.S.  Navy  Department  1953  PILOTS  PROTECTIVE  HELMETS,  SERVICE  EVALUATION  OF 

(  Naval  Air  Test  Center,  Patuxent  River,  Maryland)-Praject  TED^No.-PTR-AE- - 

525032,  30  Jan  1953,  ASTIA  ATI  No.  208  289 

ABSTRACT:  The  purpose  of  the  tests  described  in  this  report  was  to  Investigate 
the  operational  suitability  of  five  types  of  experimental  helmets  and  to 
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compare  them  with  the  H-3  helmet.  The  five  protective  helmeta  tested  were  not 
superior  to  the  H-3  helmet  design  and  were  not  adopted  for  service  use.  The 
following  features  would  have  to  be  incorporated  for  acceptable  service;  a  two- 
piece  design;  a  maxamum  weight  of  two  and  one-half  pounds  complete;  a  minimum  of 
electrical  connections;  a  full  vision  visor  or  integral  full  vision  goggles; 
adjustable  sling  suspension. 
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U.S.  Navy  1959  PARTIAL  PRESSURE  SUIT  SEAT  PAN  REGULATOR  .ASSEMBLY, 

FIREWEL  COMPANY,  TEST  AND  EVALUATION  OF,  REPORT  #  1,  FINAL  REPORT. 

(Naval  Air  Test  Center,  U.S.  Naval  Air  Station  PatuJtent  River;  Maryland) 
ASTIA  AD-214  716-L,  26  January  1959 


ABSTRACT:  The  partial  pressure  suit  seat  pan  regulator  assembly  was 


installed  in  an  F8U-1  scat  pan  and  flown  in  that  airplane  for  evaluation. 


The  seat  pan  assembly  improved  the  suitability  of  the  partial  pressure  suit 
by  simplifying  the  accessories  and  attachments.  The  A13-A  mask  adapter, 
the  inadequate  length  of  the  oxygen  hose,  and  the  excessive  height  of  the 
seat  pan  proved  to  be  unacceptable  features. 
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U.  S.  Navy  Department  1959  PILOT'S  ABILITY  TO  ACTUATE  EJECTION  COOTROLS; 

FINAL  REPORT  CONCERNING  (U.  S.  Naval  Air  Development  Center,  Johnsville, 
Pa.)  TED  ADC  AE  5205,  NM  15  01  12.3,  ASTIA  AD  257520,  5  Feb.  1959. 

ABSTRACT:  An  investigation  was  carried  out  at  the  Aviation  Medical 
Acceleration  Ub.  on  the  ability  of  pilots  to  operate  ejection  controls . 

This  letter  report  constitutes  the  final  report  of  this  investigation. 

Earlier  work  performed  at  this  laboratory  related  to  this  investigation  was 
reported  in  references  (b)  through  (g).  The  purpose  of  the  present  siudy 
was  two-fold.  The  first  part  was  to  determine  the  effects  of  acceleration 
on  a  pilot's  ability  to  actuate  the  ejection  controls  of  two  makes  of  ejection 
seats,  the  McDonnell -Stan ley  ejection  seat  equipped  with  an  experimental 
torso-heed  restraint  system  and  the  Martin-Baker  G-5  ejection  seat  equipped 
wich  the  integrated  harness  restraint  system.  The  second  purpose  ^^s  to^ 
determine  the  degree  to  which  the  Mark  V  exposure  flight  suit  and  Mark  IV 
(Goodrich)  and  the  AX*83  (Arrowhead)  lightweight  full  pressure  flight  suit 
impeded  a  pilot  in  the  actuation  of  the  ejection  controls  when  compared  to 
his  performance  while  wearing  the  summer  flight  suit.  It  may  e  -one  u  e 
that  little  difference  exists  between  the  accessibility  of  the  two  ejection 
controls  under  positive  and  transverse  chest-to-back  acceleration  whlc 
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forced  the  subject  down  and  back  into  the  seat .  But  under  transverse 
back-to-chest  and  leteral  accelerations,  vrtiere  the  subject  was  thrown  against 
the  harness,  the  accessibility  of  the  D-ring  was  markedly  decreased.  There 
was  no  apparent  difference  in  the  obstruction  offered  by  the  Goodrich  and 
Arrowhead  full  pressure  when  they  were  not  inflated.  For  this  reason,  the, 
data  on  the  two  kinds  of  suits  are  combined  in  enclosure.  The  average 
sMxiBum  C  level  at  which  the  subjects  were  able  to  operate  the  ejection 
controls  is  shown  for  both  controls  under  each  condition  of  acceleration. 
However,  the  Goodrich  is  the  more  flexible  of  the  two  suits  during  ejection. 


1,614 - 

O.S.  Navy  Department  1959  INTERIM  EJECTION  SEAT  STUDY  (U.S.  Navy,  Naval  Aviation 
Safety  Center)  1  January  to  30  June  1959,  ASTIA  AD*232431 


ABSTRACT:  This  is  a  report  on  ejections  from  U.S.  Navy  aircraft  for  the  period 
1  January  to  30  June  1959. 

It  is  the  policy  of  the  Naval  Aviation  Safety  Center  to  publish  a  yearly  summary 
of  ejections.  In  order  to  furnish  more  current  data  to  Interested  bureau,  agenclSBi 
stfnufacturers,  etc.,  about  emergency  escapes  by  ejections,  the  Naval  Aviation 
Safety  Center  is  publishing  an  interim  report  for  the  six  loonth  period.  The  genepea 
format  followed  in  this  Interim  report  is  a  tabular  presentation  with  no  interpre 
tation.  The  complete  analysis  of  the  emergency  use  of  the  ejection  seat  will  be 
pobllshed  in  the  yearly  suammry. 
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U.S.  Navy  1961  BIBLIOGRAPHY  OF  HUMAN  ENGINEERING  REPORTS 

(U.S.  Naval  Training  Device  Center,  Port  Washington,  LI.,  New  York) 
NAVSXOS  F-1491,  15  July  1961.  Revised.  ASTIA  AD  264  953 
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U.S.  Navy  n.d.  FUGHT  TESTS  OF  XF3D-1  ESCAPE  SYSTEM  PARACHUTE 

EXPERIMENTAL  UNIT.  (U.S.  Naval  Auxiliary  Air  Station,  El  Centro,  Calif.) 
Parachute  Technical  Report  No.  5030-49-1 
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U.  S.  Navy  Yard  1941  ACCELERATION  BELT. 

(RAF,  Institute  of  Aviation  Medicine,  Farnborough) 
FPRC  263  (c),  March  1941. 


2,987 


,1,618 

O.S.  Haval  Air  Development  Ctr.  1955  ANTI-BLACKOUT  EQUIPMENT. 

^TERMINATION  OF  LIMITATIONS  OF  EQUIPMENT  AND  PERSONNEL.  (Naval  Air 
Development  Ctr.,  Johnaville,  Pa.)  Project  TED  ADC  AB-5201.3, 

31  Dec.  1955 


ABSTRACT:  Experimental  work  on  G  protection  and  limitations  of  G  suits,  the 
Integrated  suit,  the  full  pressure  half  suit,  supination,  and  a  combln-itlon 
of  G  suit  and  supination  has  been  completed.  The  maximum  protection  against 
blackout  was  provided  with  the  subject  wearing  a  Z-2  anti-blackout  suit  and 
straining  while  suplnated  65  degrees.  One  hundred  percent  of  the  subjects 
withstood  7  G  for  30  seconds  without  peripheral  light  loss. 
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U  S  Naval  Air  Development  Ctr.  1957  UNDERWATER  ES^PE  PROGRAM  F9F4  AERO- 

*  *  PLANE  LOW  LEVEL  DROP  TESTS  AT  KEY  WEST,  AUG.  1957. 

^1  Mr  Development  Ctr.,  Johnaville.  Pa.)  Rept.  No.  NADC  ED  2720, 

25  Sept.  1957. 
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U.  S.  Naval  Air  Development  Ctr.  1958  COMPARATIVE  EVAJ 
FACE  CURTAIN  AND  AN  EXPERIMENTAL  D-RING  LOCATED  ON  T| 
OF  ACTUATING  EJECTION  DURING  EXPOSURE  TO  ACCELERATION 
Ctr.,  Johnsville,  Pa.)  NADC  AE5205,  MA  3-3585,  5  Ma) 


UATION  OF  A  STANDARD 
E  SEAT  FRONT  AS  MODES 
.  (Naval  Air  Development 
1958 
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U.  S.  Naval  Air  Development  Ctr,  1958  UNDERWATER  ESGiPE  PROGRAM.  DESCRIP¬ 
TION  OF  F86  D-ll  LOW  LEVEL  DROPS  AND  COMPARISON  WLTH  F9F-4  TEST  DROPS, 
KEY  WEST  FLORIDA. 

(Naval  Air  Development  Ctr.,  Johnsville,  Pa.)  Re)t.  NADC  ED-5811, 
March  1958. 
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ti  s  Naval  Air  Development  Ctr.  1958  STATUS  REPORT  ON  ANIMAL  SATELLITE 

Cen«r,  John.vlll,,  Pa.)  NADC  letter  Raport  AE-1412 


ABSTRACT-  Progress  which  has  been  made  in  the  biosatellite  program  since  its 

tSaon  P^bru.,,  27.  1958.  1.  Hated.  The  "ion 

satellite  which  has  not  been  put  in  orbit  were  made  with  cooperation  of  t 

Franklin  Institute. 


-  2,988  - 


/ 
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U.S.  Nnval  Air  Development  Ctr.  1959  EVALUATION  OF  THE  TORSO-HEAD 
SYSTEM  AND  THE  INTEGRATED  HARNESS  RESTRAINT  SYSTEM  UNDER  CONDITIONS 
OF  ACCELERATION.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
MA-82-2621,  2  April  1959.  ASTIA  AD  257  375 


ABSTRACT:  An  investigation  was  carried  out  at  the  Aviation  Medical  Accelera¬ 
tion  Laboratory  to  evaluate  the  torso-head  restraint  system  developed  under 
BuAer  research  contract  No.  57-737  with  respect  to  its  ability  to  restrain 
the  pilot  under  conditions  of  sustained  and  fluctuating  patterns  of  accelera¬ 
tion.  A  model  F4H-1  aircraft  ejection  seat  equipped  with  the  tor30‘-head  , 
restraint  system  was  used  for  this  investigation.  In  addition,  the  integrated 
harness  restraint  system  used  with  the  Martin-Baker  G-5  ejection  veat  was 
also  evaluated  under  conditions  of  sustained  acceleration.  This  report 
presents  the  results  of  the  investigation. 
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tt.S.  lUval  Air  Development  Ctr.  1959  TORSO-HEAD  RE5TRA1HT  SYSTEM  FOR 
THE  MODEL. F4H-1  AIRPLANE.  (Naval  Air  Development  Ctr.,  Johnsville,  Pa.) 
Kept.  No.  MA-82-1390,  20  Feb.  1959.  ASTU  AD  257  374 


ABSTRACT:  A  study  was  conducted  to  evaluate  an  experimental  torso-head 
restraint  system  to  be  used  in  the  flight  tests  of  the  Model  F4H-1  airplane. 
This  study  was  concerned  with  .the  adequacy  of  the  restraint  offered  by  the 
system  with  respect  to  protection  of  the  pilot  during  exposure  to  accelera¬ 
tion.  Three  specific  acceleration  patterns  representing  extreme  conditions 
which  might  occur  during  the  course  of  the  flight  tests  were  investigated.  ■ 
Also  determined  in  the  course  of  the  study  was  the  ability  of  subjects  to 
operate. the  stick  and  rudder  pedals,  the  aircraft  drogue  chute,  and  both 
e  ection  controls  under  these  conditions  of  acceleration  while  using  the 
torso-head  restraint.  Results  indicated  that  to  the  degree  that  the  condi¬ 
tions  of  flight  of  the  F4H-1  were  simulated  in  this  study  the  pilot  will  be 
adequately  restrained  by  this  seat  and'  restraint  system  and  wiH  be  able  to 
operate  the  stick  control,  rudder  pedals,  drogue  chute  control,  and  the 
ejection  controls  under  actual  flight  conditions.  (Author) 
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U.S.  Naval  Air  Development  Center  1961  NAVY  f'ENTRIFUGE  AND  NORTH 

AMERICAN  AVIATION  G  SEAT  SIMULATIONS  OF  LOW  ALTITUDE  FLIGHT,  PROGRAM  2 
(U.S.  Naval  Air  Development  Center,  Johnsville  Pa.)  Progress  Report. 
NADC-MA-L6128,  Rept .  No.  MA-2,  18  July  1961.  ASTIA  AD  327-415L 
(Confidential  Report) 
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B  S  Naval  Air  Test  Center  1958  PARTIAL  PRESSURE  SUIT  AND  ANCILLARY  EQUIP¬ 
MENT  MODIFICATIONS,  EVALUATION  AND  TEST  OF, 

(Naval  Air  Test  Center,  Patuxent  River,  Md.)  ProJ.  Ted,  No.  PTR  AE- 
5140;  Serial  no.  ST  33-284;  29  Sept.  1958.  ASTIA  AD  205  131  L. 
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U.  S. 


Naval  Air  Test  Center  1959  PILOT'S  PROTECTIVE  HEUIET,  TYPE  APH-5, 
VENTILATION  OF. 

(Naval  Air  Test  Center,  Patuxent  River,  Md.)  Proj.  TED  no.  PTR  AE- 
5203.13;  Serial  no.  ST33-4;  9  Jan.  1959.  ASTIA  AD  210  467  L 
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U.  .S.  Naval  Air  Test  Center  1959  TEST  AND  EVALUATION  OF  MK-5  AND  MK-6  ANTI¬ 
EXPOSURE  SUITS  AND  ESTABLISHMENT  OF  A  PROCEDURE  FOR  VENTILATING  THESE 
GARMENTS  IN  VARIOUS  TYPES  OF  AIRCRAFT. 

(Naval  Air  Test  Center,  Patuxent  River,  Md.)  Rept.  no.  2;  Proj.  no. 

TED  PTR  AE-5134;  Serial  no.  ST33-2;  14  Jan.  1959.  ASTIA  AD  210  794L 
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Naval  Aviation  Safety  Center  1956  EJECTION  SEAT  STUDY 

REPORT  FOR  AUGUST  1949  -  MAY  1956,  ON  EJECTIONS  AND  BAILOUTS. 

(Naval  Aviation  Safety  Center,  Norfolk,  Va.) 

ASTU  AD  125  052 

ABSTRACT:  The  increasing  ejection  rate  per  un'.t  hours  flown  and  an  increasing 
number  of  these  units  flown  indicated  a  steady  mounting  of  the  frequency  of 
ejections.  There  is  a  pronouned  relationship  between  successful  ejections 
and  altitude.  The  relationship  between  altitude  and  successful  ejection 
becomes  apparent  at  5000  ft  and  ejections  become  increasingly  hazardous  as 
the  altitude  decreases  below  this  height.  The  mean  altitude  at  which  ejections 
occur  did  not  increase  during  the  period  covered  by  this  study.  In  terms  of 
mach  number,  M  =  0.70  is  the  beginning  of  the  critically  dangerous  rone  for 
ejections.  In  terms  of  Indicated  airspeed  only,  400  kn  is  the  beginning  of 
the  critically  dangerous  rone  for  ejections.  Ejecting  from  the  F9F,  F7U, 
and  TV  model  aircraft  is  significantly  more  dangerous  than  ejecting  from  the 
P2H  and  FJ  models.  Ejections  from  the  swept-wing  F9F  are  no  more  dangerous 
than  those  from  the  straight  wing  F9F.  Ejections  are  more  dangerous  than 
bailouts  with  present  equipment.  No  relationship  existed  between  altitude 
and  injury  in  bailouts  (as  long  as  irreducible  minimum  is  observed.)  Success¬ 
ful  bailouts  nay  be  made  at  lower  altitudes  than  ejections  with  present 
equipment.  No  relationship  existed  between  speed  and  injuries  resulting 
from  bailouts  within  the  speed  range  in  which  bailouts  are  made.  The  mean 
■pedd  at  which  bailouts  are  made  is  substantially  slower  than  the  mean 
speed  at  which  ejections  are  made.  Bailing  out  from  the  F4U  model  aircraft 
is  significantly  more  dangerous  than  bailing  out  of  AD  and  SNJ  models.  (ASTIA) 
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U.8.  Naval  Aviation  Safety  Ctr.  1956  EJECTION  SEAT  STUDY:  A  REPORT 
OF  EJECTICWS  AND  BAILOUTS,  AUGUST  1949  THROUGH  MAY  1956. 

(Naval  Aviation  Safety  Ctr.,  Norfolk,  Va.)  ASTIA  AD  125  052 


ABSTRACT:  A  study  Is  presented  on  the  ejection  seat  in  emergency  escape  from 
naval  aircraft  from  the  first .ejection  in  August  1949  through  May  1956.  The. 
findings  demonstrate  an  increase  in  the  ejection  rate  per  unit  hours  flo%m, 
and  a  pronounced  relationship  between  successful  ejection  and  altitude  and 
speed.  Successful  bailouts  may  be  made  at  lower  altitudes  and  slower  speed 
than  can  ejections.  Ejecting  from  P9F,  F7U  and  TV  model  aircraft  is  signifi¬ 
cantly  more  dangerous  than  from  F2H  and  FJ  models.  Bailing  out  from  FAU 
model  aircraft  is  more  dangerous  than  that  from  AD  and  SNJ  models.  Injuries 
sustained  during  ejections  occur  mainly  upon  landing,  by  the  forces  involved 
in  ejecting  the  seat  and  the  pilot,  and  by  the  shock  of  the  opening  parachute. 
Injuries  sustained  during  bailouts  occur  upon  landing,  in  the  cockpit,  upon 
the  fuselage,  and  by  parachute  shock.  A  large  and  significant  difference  was 
found  in  the  number  of  injuries  between  trained  parachute  jumpers  and  untrained 
ones.  (Author) 
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U*S.  Naval  Aviation  Safety  Center  1958  INTERIM  EJECTION  SEAT  STUDY, 

(U.S.  Ndval  Aviation  Safety  Center,  Norfolk,  Va.,  Interim  report  for 
1  Jan.  >  30  June  1958)  ASTIA  AD-211169  , 


ABSTRACT:  Th 


its  is  a  report  on  ejections  from  U.S.  Navy  aircraft  for  the  period 
January  I  to  June  JO,  1958.  It  is  the  policy  of  the  Naval  Aviation  Safety 
Center  to  publish"  a  yearly  summary  of  ejections.  In  order  to  furnish  more 
current  data  to  interested  bureaus,  agencies,  manufacturers,  etc., 
emergency  < scapes  by  ejections,  the  Naval  Aviation  Safety  Center  is  publishing 
an  Interim  report  for  the  six  month  period.  The  general  format  followed 
in  this  lnl;erim  report  is  a  factual  presentation  with  little  or  no  interpre¬ 
tation.  The  complete  analysis  of  the  emergency  use  of  the  ejection  seat  will 
be  published  in  the  yearly  summary. 

Sixty -five  ejections  occurred  during  the  period  January  1,  1958  to  June 
30  1958.  Forty-six  ejections  were  recorded  for  this  same  period  in  1957. 

The  rate  p;r  10,000  flying  hours  is  1.27  for  the  six-month  period.  This  is 
In  contrast  to  a  rate  of  .98  for  the  first  half  of  1957.  The  fatality  rate 
for  the  period  covered  by  this  report  is  .21.  The  fatality  rate  for  the 
corresponding  period  of  1957  was  also  .21. 
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U.S.  Naval  Aviation  Safety  Center  1960  EJECTION  SEAT  STUDY  ^ 

(U,S.  Naval  Aviation  Safety  Center,  Aero-Madical  Dept.)  leriod  Covered:  1959 
ASTIA  AD  238  492 

ABSTRACT:  A  aeries  of  tables  and  graphs  stating  ejection  rates  and  rate  of 
fatalities,  altitudes  of  ejection,  new  seat  systems  and  modifications,  speed 
at  tloK  of  ejection,  attitude  at  time  of  ejection,  and  injuries  caused  by  ejection^ 
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U.S.  Naval  Aviation  Safety  Center  1960  EMERGENCY  AIRBORNE  ESCAPE  SUlttARY. 
A  REPORT  OF  EJECTIONS  AND  BAILOUTS  FOR  CALENDAR  1960, 

(Naval  Aviation  Safety  Center,  Norfolk,  Va.)  ASTIA  AD-259  078 


ABSTRACT:  This  summary  presents  an  analysis  of  emergency  airborne  escapes 
occurring  during  the  calendar  year  1960.  Its  purpose  is  to  apprise  operators, 
coitmands  and  others  of  the  record  of  escape  system  usage  as  utilized  in  Naval 
aircraft.  (Author) 
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Naval  Air  Material  Center  1960  ENVIRONMENTAL  REQUIREMENTS  OF  SEALED  CABINS 
FOR  SPACE  AND  ORBITAL  FLIGHTS  (A  BIBLIOGRAPHY  OF  PSYCHOPKYSIOLOGICAL 
STUDIES  RELEVENT  TO  SPACE  AND  ORBITAL  FLIGHT)  (Naval  Air  Material  Center, 

Air  Crew  Equipment  Lab.,  Philadelphia,  Pa.)  Rept.  No.  ACEL-441;  26  Oct.  I960 
ASTIA  AD  246  414. 

CONTENTS : 

A.  Bibliographic  Reviews  I.  Perceptual  Changes 

B.  Theoretical  Articles  J.  Developmental  Effects 

C.  Physiological  K.  Stimulus-seeking  Behavior 

D.  Motor  Performance  L.  Psychiatric  Implications 

E.  Space  Flight  M.  Fdrceful  Indoctrination 

F.  Undersea  Problems  N.  Sociological  and  Prison  Studies 

G.  Environmental  Stresses  0.  Applied  Research 

H.  Dietary  Requirements  P.  Anecdotal  Reports 
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U.S.  Naval  Air  Material  Center  1961  PROGRAM  FOR  SYMPOSIUM  ON 

- -BIOMECHANICS  OF  BODY  RESTRAINT  AND  HEAD  INJURY.  (Sponsored  by  the  Office 

of  Naval  Research,  The  Bureau  of  Naval  Weapons  and  the  Air  Crew  Equipmeht 
Laboratory.  Naval  Air  Material  Center.  Philadelphia.  14-15  June,  1961) 


ABSTRACT:  The  objectives  of  the  Symposium  were  to  (1)  review 


and  bring 


up-to-date  the  theoretical  biological  knowledge  on 

(a)  review  end  brt„8  “P-""'*"  L'tweee'th.  iw^ 

5::“;uS:r:uH  “e  ioje'oreveelueu,  developln,  belter  protection  egeln.t 
linear  acceleration. 

sUb"b:i".Ti::  tn:!:ri:;  ^^re^ 
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..  .  iQst  A  STUDY  OF  THT  HALF-PRESSURE 

i-rd:ro«.  oi  Brti«n 

Search  Report  no.  »M  001.059.15.03;  p.  1-10  20  July  1954 


1,637 

Onlverelty  «1  Minn.  LHarcb 

°prXt™“t?rsUy  of^.)  Contract  29(b00).831,  31  Oeceeber  1956, 
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STUDY.  (Presented  at  the  twenty  se 
Aasociacion  in  Denver,  Colorado,  May  1951} 


2,993 


RESTRAINT.  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTPIS 

V 
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Valentine,  G.  1956  DYNAMIC  ANALYSIS -EMERGENCY  ESCAPE  SYSTEMS. 

(Stanley  Aviation  Corp.,  Denver,  Colorado)  Document  No.  451 

Contract  AF  33(600)32054,  13  July  1956.  ASTIA  AD  115  879 

ABSTRACT:  This  report  presents  an  appraisal  of  twelve  configurations  of 
emergency  escape  devices.  Tliey  are:  (1)  Upward  seat,  forward ■ facing ;  (2) 
Upward  seat,  forward  facing  with  added  mass;  (3)  Downward  seat,  forward  facing; 
(4)  Downward  seat,  forward  facing  with  added  mass;  (5)  Seat-capsule,  forward' 
facing;  (6)  Seat -capsule ,  forward  facing  with  added  mass;  (7)  Upward  seat  aft 
facing;  (8)  Upward  seat  aft  facing  with  added  mass;  (9)  Downward  seat  aft 
facing;  (10)  Downward  seat  aft  facing  with  added  mass;  (11)  Seat  capsule, 
aft  facing;  (12)  Seat  capsule,  aft  facing  with  added  maSs .  The  following 
characteristics  of  the  more  promising  of  these  configurations  were  determined 
for  ejection  at  650  knots  EAS  at  sea  level  and  44000  feet  altitude:  (1) 
Trajectory  to  tail.  (2)  Spinal  and  cross-body  accelerations  vs.  time.  (3) 
Pitching  acceleration,  velocity  and  altitude  vs.  time.  Also  determined  were 
thruster  requirements  for  upward  ejection  at  maximum  q  and  minimum  airspeed 
and  low  altitude  escape  limitations  for  critical  configurations. 
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Valentine,  G.  A.  1958  PROPOSAL  -  ENCAPSULATED  SEAT 

(Stanley  Aviation  Corporation,  Denver,  Colo.)  Document  No.  645, 

20  May  1958. 

ABSTRACT:  Presented  herein  is  the,  Stanley  Aviation  design  proposal  for  an 

emergency  escape  system  capable  of  functioning  successfully  at  speed  and 
altitude  regimes  compatible  with  the  sensational  performance  of  the  Convair- 
Fort  Worth  B-58  airplane. 
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Valentine,  G.A.^%0  HUMAN  FACTOR  CONSIDERATIONS  IN  THE  DESIGN  OF  THE  B-58 
ESCAPE  CAPSULE.  (Paper,  31st  Annual  Meeting  of  the  Aerospace  Medical 
Association,  Americana  Hotel,  Bal  Harbour,  Miami  Beach,  Fla.,  May  9-11, 
1960) 


ABSTRACT;  The  Convair  B-58  will  be  equipped  with  an  escape  capsule  in  each 
cockpit.  The  escape  capsule  is  designed  to  provide  protection  in  case  of  cock¬ 
pit  decompression  at  altitude,  permit  emergency  egress  throughout  the  speed  and 
altitude  range  of  the  B-58,  and  serve  as  an  aid  to  survival  on  either  water  or 
land  under  any  climatic  condition.  In  the  event  thi  t  cockpit  pressurization 
is  lost',  the  B-58  pilot  and  crew  members  can  actuate  handles  which  initiate  the 
following  series  of  actions;  torso  and  leg  positioning,  capsule  door  closure, 
and  capsule  pressurization.  The  pilot’s  capsule  permits  the  pilot  to  fly  the 
aircraft  being  encapsulated.  Thus,  the  aircraft  can  be  flown  to  an  altitude 
where  pressurization  is  not  required.  Capsule  ejection  is  initiated  by  the 
aircrfift  crew  using  either  or  both  of  the  two  ejection  triggers.  The  capsule 
doors  provide  protection  against  windblast  as  the  capsule  enters  the  airstream. 
Careful  rocket  catapult  design  and  good  stability,  provided  by  a  st..bl lization 
parachute,  hold  accelerations  within  human  tolerance  limits.  The  stabilization 
equipment  is  jettisoned  as  the  recovery  parachute  is  deployed.  Landing 
accelerations  are  minimized  through  the  use  of  an  Impact  attenuating  air 
bag.  Automatically  inflated  flotation  cells  on  outriggers  are  used  to 
provide  buoyancy  and  stability  when  the  capsule  lands  on  water.  Critical 
survival  equipment  is  accessible  to  the  capsule  occupant  with  the  doors 
closed.  A  complete  set  of  Strategic  Air  Command  survival  equipment  is 
provided  in  each  capsule  and  is  readily  accessible  with  the  capsule  doors 
opened . 
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Valentine,  G.A.  1962  HUMAN  FACTORS  CONSIDERATIONS  IN  THE  DESIGN  OF  THE 
B-58  ESCAPE  CAPSULE.  In  Barbour,  A.B.,  &  H.E.  Whittingham  eds..  Human 
Problems  of  Supersonic  and  Hvperscnic  Flight  (New  York;  Oxford;  London; 
Paris;  Pergamon  Press,  1962)  Pp.  286-294 
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van  der  Toorn,  L.J.  1961  BIBLIOGRAFIE  SCHOK  EN  TRILLINGWERING  IN  VERPAKKING 
(BIBLIOGRAPHY.  SHOCK  AND  VIBRATION  ABSORPTION  IN  PACKAGING  (CUSHIONING) ) 

- (Tcchnlsch  Documentatle  en  Inf ormatie  Centrum  voor-de-Krljgsmacht-(NetherB 

lands) . 

ABSTRACT;  This  bibliography  contains  abstracts  of  articles  and  reports  on  theory 
of  shock,  vibration  and  damping.  Attention  is  paid  to  the  analysis  of  mechanical 
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influences  occurring  during  shiptneut,  storage  and  operational  conditions.  Part 
of  the  bibliography  deals  with  test  methods  and  measuring  equipment.  Obtained 
results  are  given.  Extensive  information  is  gathered  on  cushioning  materials  and, 
shock  and  vibration  resistant  constructions  as  used  in  packaging  techniques.  I 
Items  on  properties  of  materials  are  compiled.  References  on  isolators  against 
shock  and  vibration  used  for  the  protection  of  apparatus  aboard  ships,  aircraft 
and  guided  missileo  are  also  included.  Literature  on  air  drop  operationo  is 
presented.  A  survey  is  given  of  prescriptions  and  military  specifications  deal 
ing  with  the  above  mentioned  subjects.  (Author) 
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van  Schaik,  A.C.  1958  LITERATURE  SURVEY  OF  SHOCK  RESISTANT  MATERIALS  FOR  AIR 
DROP  OPERATIONS  (Technisch  Documentatie  Centrum  voor  de  Krijgsmacht 
(Netherlands)  Kept.  no.  TDCK  14220,  ASTIA  AD-226  676 
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van  Woerden,  J.  1961  SEARCH  AND  RESCUE  -  BIBLIOGRAPHY 
(Netherlands  Armed  Services,  Technical  Documentation  and  Information  Center) 
The  Hague,  May  1961  ASTIA  AD  259  360 

ABSTRACT:  This  bibliography  contains  summaries  of  reports  and  articles  on 
search  and  rescue  of  survivors  of  shipwrecks  and  aircraft-accidents,  compiled 
from  the  abstract-cards  indexes  of  the  Netherlands  Armed  Services  Technical 
Documentation  an^^  Information  Centre. 

This  bibliography  is  the  fifth  part  of  a  aeries  of  five  bibliographies. 
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Van  Zelm  Associates,  Inc.  1959  DRAG  PARACHUTE  RETRACTING  SYSTEM. 

(Van  Zelm  Associates,  Inc.,  Ballimore,  Md . )  Rept .  Nos.  151  and  156;  WADC 
Technical  Rept.  No.  57-57;  Contract  AF  33(600)30389;  ASTIA  AD-155  709; 

Jan.  1959 

ABSTRACT:  Tl.e  general  problem  of  a  retractable  deceleration  parachute  system  has 
been  examined  and  possible  solutions  have  been  studied.  These  solutions  have 
been  evaluated,  and  the  final  system  configuration  has  been  selected  and  designed 
The  design  incorporates  a  basic  concept  of  winding  a  parachute  around  a  revolving 
drum  after  retraction  through  a  duct  which  collapses  the  parachute  and  compresses 
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It  to  a  size  %fhich  the  drum  can  acconmodate.  The  rewind  motor  Is  hydraulically 
or  pneumatically  actuated  and  the  control  system  Is  largely  mechanical  with  some 
components  being  hydraulic  or  pneumatic.  A  prototype  unit  was  manufactured  for 
test  which  weighed  94  pounds,  and  was  Installed  on  a  truck.  The  vehicle  was  used 
to  conduct  a  comprehensive  testing  program,  to  study  the  action  of  the  parachute 
during  deployment  and  retraction,  and  to  evaluate  the  retraction  system.  Tests 
of  the  retraction  system  demonrtrated  that  the  design  meets  the  requirements  of 
such  a  device.  (AUTHOR) 


1,647 

V-sboe,  M.  1930  ACTUATOR  ASSEMBLY  —  PILOT'S  SEAT, 

(Boeing  Airplane  Co.,  Seattle  Div.,  Washington)  12  July  1950. 

ASTIA  ATI  99  276. 

ABSTRACT:  This  specification  defines  a  linear  actuator  assembly  to  raise  and 
lower  the  Pilot's  and  Co-pilot's  seat  by  remote  electrical  control.  This 
specification  states  the  purchaser's  engineering  requirements,  requirements  for 
furnishing  data,  and  procedures  for  obtaining  approval  all  of  which  Vendor 
agrees  to,  meet  when  purchase  order  refers  to  this  specification.  Revisions 
may  be  made  to  include  other  uses  or  other  articles  considered  acceptable  by 
purchaser's  engineering,  to  change  existing  requirements  when  agreeable  to  both 
parties,  and  to  correct  errors 
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Vasil 'yev,  G.  1959  CABIN  OF  A  SPACE  ROCKET  (Kabina  Kosmlcheskoy  Rakdty) 
Trans,  of  Sovetskaya  Avlatslya  (USSR)  1959,  12  Sept.,  p.  4. 

(Office  of  Technical  Services,  Washington,  D.C.) 

Oct.  22,  1959  59-22210 

ABSTRACT:  Comparisons  of  the  work  conditions  of  deep-sea  divers  and  of 
pilots  in  a  chamber  filled  with  water  show  that  the  Ideas  of  Konstantin 
Eduardovich  Tsiolkovskly  for  an  anti-g  chamber  based  on  the  buoyancy  principle 
of  Archimedes  are  well  founded.  Such  a  chamber  will  apparently  be  a  rigid, 
hermetically  sealed  cabin  built  of  a  durable  thin  and  transparent  material. 

All  controls  will  be  Inside  of  it,  with  hermetically  sealed  outlets  leading 
outside.  Astronauts  will  fill  the  chamber  with  liquid  when  they  expect  a 
greater  g-force;  during  takeoff,  braking,  landing,  and  sharp  changes  in 
flight  direction.  Quick  removal  of  water  can  be  accomplished  with  compressed 
air. .  "  . .  . 


/ 


1,649 


/ 


-  2,997  - 


Vasil ‘yev,  G.  1959  KABINA  KOSMICHESKEY  RAKETY  (Cabin  of  a  Space  Rocket) 
Sovet.  Aviat.  (USSR)  P.  4,  12  Sept.  1959. 

(Air  Technical  Intelligence  Ctr. ,  Wright-Patterson  AFB,  Ohio) 

Rc,Jt.  No.  ATIC  1256225,  22  Oct.  1959. 


ABSTRACT:  The  use  of  Tsiolkevskii's  chamber,  filled  with  water,  in  place  of 
the  usual  cabin  by  pilots  of  fighter  planes  and  by  astronauts  is  suggestea  by 
the  author  as  a  means  for  coonteracLlng  the  effects  of  great  g>force  exerted 
on  the  human  body  during  certain  maneuvers. 
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Vaughan,  V.L. ,  Jr.  1959  WATER-LANDING  IMPACT  ACCELERATIONS  FOR  THREE 

MODELS  OF  REENTRY  CAPSULES.  (Langley  Research  Center,  Langley  Field,  Va.) 
N^'TN  D-145,  ASTIA  AD  227296 


ABSTRACT:  Three  conical  models  were  tested  to  determine  the  rigid-body  impact 
accelerations  for  nominal  flightpaths  angles  of  90"  and  65",  a  range  of  contact 
attitudes  of  -30“  to  30",  and  a  range  of  full-scale  vertical  contact  velocity 
from  10  to  45  feet  per  second.  Accelerations  of  the  models  at  impact  were 
measured  along  the  X  (roll)  and  Z  (yaw)  axes. 
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Vaughan,  V.L.,  Jr.  1961  LANDING  CHARACTERISTICS  AND  FLOTATION  PROPERTIES 
OF  A  REENTRY  CAPSULE.  NASA  TN  D-633.  ASTIA  AD  251  188 

ABSTRACT:  An, investigation  has  been  conducted  to  determine  the  rigid-body 
Impact  accelerations  of  a  reentry  capsule  during  simulated  parachute-supported 
landings  on  sand  and  on  water.  Tests  were  also  made  to  determine  the  flotation 
properties  of  the  capsule.  Two  1/6-scale  dynamically  similar  models,  one  a 
landing  impact  model  and  one  a  flotation  model,  were  used  in  the  investigation. 
Tests  were  made  at  a  variety  of  flight  paths  to  simulate  the  effect  of  surface 
winds  .that  might  act  on  the  capsule  during  parachute  letdown.  A  range  of 
contact  attitudes  was  investigated  to  simulate  the  attitude  the  capsule  might 
have  upon  contact  as  a  result  of  the  capsule  swinging  under  the  parachute. 
Landing  impact  accelerations  were  measured  along  the  X-axis  (roll)  and  Z-axis 
(yaw)  by  accelerometers  located  at  the  center  of  gravity  of  the  models.  The 
maximum  accelerations  along  the  X-axis  measured  at  the  center  of  gravity  were 
about  74  g  for  sand  landings  and  about  33  g  for  water  landings.  The  maximum 
onset  rates  of  acceleration,  also  along  the  X-axis,  were  about  25,000  g  per 
second  for  sand  landings  and  about  12,800  g  per  second  for  water  landings. 


2,998 


Accelerations  2.05  feet  in  front  and  in  back  of  the  center  of  gravity  for 
water  landings  varied  as  much  as  +  65  percent  from  those  along  the  X-axis. 

The  maximum  accelerations  at  the  center  of  gravity  along  the  Z-axis  were 
about  25  g  for  sand  landings  and  about  9  g  for  water  landings.  The  capsule 
with  a  dry  interior  was  stable  with  center-of-gravity  locations  at  1.21  feet 
and  1.08  feet  measured  above  the  maximum  diameter  of  the  capsule.  The  capsule 
was  unstable  with  a  center-of-gravity  location  at  1.33  feet  and  would  turn 
over  on  its  side.  The  weight  of  a  man  and  his  survival  equipment  in  the 
canister  caused  the  capsule  to  turn  over  on  its  side  for  all  center-of-gravity 
conditions  tested. 
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Viggiano,  L.R.  1958  TEST  OF  A  FULL  SCALE  EJECTION  SEAT  AND  DUMMY  WITH 
AND  WITHOUT  STABILIZING  FLAP  COMBINATIONS  COOTUCTED  IN  THE  MASSIE 
MEMORIAL  WIND  TUNNEL.  (AMC,  Wright-Patterson  AFB,  Dayton,  Ohio) 
Technical  Report  No.  5778,  ASTIA  ATI-55251,  August  1958 


ABSTRACT:  Wind  tunnel  tests  were  conducted  on  a  full  scale  ejection  seat 
with  dummy  and  with  and  without  head  flaps  to  determine  Its  points  of  stable 
equilibrium  and  the  magnitude  of  lift,  drag,  and  side  forces  at  various 
angles  of  pitch,  yaw  and  roll.  A  series  of  12  tests  was  conducted,  composed 
of  4  configurations.  The  first  configuration  consisted  of  tests  without 
flaps  at  varied  angles  of  pitch,  yaw  and  roll.  In  the  second  configuration, 
plain  head  flaps  were  added  to  the  seat.  The  same  head  flaps,  with  an 
additional  set,  were  used  in  the  third  configuration.  The  magnitude  of 
moment,  lift,  drag,  and  side  forces  was  determined  at  5°  intervals  through 
the  range  of  pitch,  yaw,  and  roll.  The  pitching  range  extended  from  -45*^ 
through  +135*^,  whereas  the  ranges  of  yaw  and  roll  extended  from  zero  through 
90®. 
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Virgin,  E.W.  &  J.G.  Beerer  19^8  REPORT  ON  GROUND  TEST  FIRING  PILOT'S  EJECTION 
SEAT*-  AND  APPENDIX  1  -  MODEL  B-45A  AIRPLANE 
(jJorth  American  Aviation,  Inc.,  Los  Angeles,  Calif.)  Report  No.  NA-48-600 
June  25,  1948  ASTIA  ATI  102  200 

ABSTRACT:  The  seat  and  a  dummy  were  ejected  from  a  nearly  complete  nose  section 
taken  from  the  production  assembly  line  of  the  Contractor's  Long  Beach  plant,  and 
set  in  a  stand  on  the  Flight  Ramp.  The  cockpit  interior  was  dientical  to  that  of 
a  finished  airplane.  Ejection  was  considered  satisfactory.  The  details  covering 
the  ejection  are  delineated  in  the  discussion  portion  of  this  report.  Due  to  the 
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lack  of  a  net  to  catch  the  seat,  considerable  damage  to  the  seat  resulted.  Severail 
undesirable  features ' were  encountered  during  ejection,  which  were  attributed 
to  the  coupling  of  the  catapult  gun  to  the  seat.  Forward  rotation  of  the  seat 
upon  leaving  the  guide  rails  resulted  In  sufficient  frictional  drag  in  the  cata¬ 
pult  Itself  to  appreciably  reduce  the  ejection  velocity.  Inertia  loads  did  not 
remove  the  oxygen  mask  from  the  dummy;  however,  it  was  pulled  away  from  his  face 
sufficiently  to  expose  his  mouth.  Air  loads  that  would  occur  in  flight  were  not 
simulated. 
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Visconti,  Fioravante  &  Robert  J.  Nuber  1951  A  WIND-TUNNEL  INVESTIGATION  OF  THE 
STATIC  STABILITY  CHARACTERISTICS  OF  A  1/ 8-SCALE  EJECTABLE  PILOT-SEAT  COMBIN¬ 
ATION  AT  A  MACH  NUMBER  OF  0.8 

Rational  Advisory  Committee  for  Aeronautics,  Langley  Aeronautical  Lab.,  Langley 
Air  Force  Base,  Va.^  NACA  Research  Memorandum  No.  L51H08  Dec.  7,  1951 
ASTIA  ATI  130  618 

ABSTRACT:  An  investigation  was  made  of  a  1/8-scale  model  of  an  ejectable  pilot- 
seat  combination  with  and  without  stabilizing  fins.  The  purpose  of  this  inves¬ 
tigation  was  to  determine  the  static  aerodynamic  characteristics  and  the  effective 
ness  of  various  stabilizing  fins  at  a  high  subsonic  Mach  number  (0.8). 

The  results  of  these  tests  indicated,  that  the  instability  of  the  pilot- 
seat  combination  was  eliminated  by  the  addition  of  stabilizing  fins.  Large 
changes  in  the  stability  characteristics  and  trim  angles  resulted  from  variations 
in  fin  position,  dihedral,  or  incidence  angles  and  from  small  displacements  of 
the  center-ot-gravity  position.  The  magnitude  of  the  aerodynamic  interference 
that  exists  about  the  seat  had  a  large  effect  on  the  effectiveness  of  fins 
located  at  moderate  distances  from  the  seat. 
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Vloynkin,  Yu.  M. ,  V.l.  Yazdovskiy  et  al.  1962  THE  FIRST  MANNED  SPACE  FLIGHTS 
(Pervyye  Kosmicheskiye  Polety  Cheloveka) 

Foreign  Tech;  Div.,  A^r  Force  Systems  Command,  Wright-Patterson  AFB,  OhloJ 
Trans.  No.  FTD-n-62- 1619  Dec.  7,  1962  ASTIA  AD  294  537 
Original  Source:  Mediko-Biologlcheskiye  Issledovaniya  (Moskva) 

ABSTRACT:  Contents  include  material  on  the  following  subjects: 

Training  cosmonauts  in  controlling  the  ship 
Life  Support  in  space  fiignt 


Microclimatic  condicioni  in  a  apaceship  cabin 
Food  and  water  supply 
Life  support  and  recovery  systems 
Radiation  protection 

The  biological  effect  of  cosmic  radiation  in  spaceships 
Measures  providing  radiation  safety  on  the  flights  of  Gagarin  and  Titov 
The  protective  properties  of  space  suits 
Emergency  supply  pack  of  the  cosmonaut 
Systems  for  landing  the  cosmonaut 

Familiarization-training  flights  on  aircraft  under  weightlessness  conditions 
Organization  and  method  of  carrying  out  physical  training  exercises 
,  Results  of  the  medical  examination  of  the  astronauts 
Methods  of  physiological  investigations  and  medical  monitoring  during  spaceflight 
The  physiological  reactions  of  the  astronauts  in  flight 
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Voas,  R.B.  1961  PROJECT  MERCURY  ASTRONAUT  TRAINING  PROGRAM 

In;  The  Training  of  Astronauts  (National  Academy  of  Sciences,  National  Research 
Council)  Publication  No.  873,  Pp.  22-AO 

ABSTRACT:  A  general  over-all  outline  of  the  training  program  is  given.  ■  A 
brief  discussion  is  presented  of  the  astronaut  selection  program  and  basic 
considerations  for  the  training  program.  Training  in  vehicle  operation  includes 
lectures,  field  trips,  and  study  programs  of  the  various  capsule  systems. 
Simulators  for  training  in  attitude  control  during  orbit  and  retrofire,  navigation 
control  of  tumbling,  environmental  control  of  the  cabin,  and  management  of 
procedures  are  discussed.  Training  in  various  scientific  disciplines  is  des¬ 
cribed  along  with  the  various  lecture  courses  that  each  astronaut  takes.  Space 
flight  conditions  such  as  disorientation,  weightlessness,  reduced  pressure, 
etc.,  are  described  and  simulated  for  the  astronauts.  A  physical  fitness  program 
for  the  trainees  is  discussed  pertaining  to  weight  control,  breathing  cotttrol, 
and  general  physical  conditioning.  Countdown  procedures  and  ground  communications 
and  recovery-survival  methods  are  part  of  ground  activity  training.  Maintenance 
of  flight  skills  as  a  method  to  maintain  vigilant  decision  making  is  accomplished 
by  regular  flights  in  high-performance  Jet  aircraft.  The  significance  of  this 

program  on  future  space  flight  is  discussed.  (J.  Aerospace  Med.  33(11):  IA03 
Nov.  1962) 
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Voas,  R.B.  1963  TRAINING  MAN  FOR  SPACE 

,P«per:  Lectures  in  Aerospace  Medicine,  School  of  Aviation  Medicine,  Brooks  AFB 
Texas,  A-8  February  1963 
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Vodonlk,  E.J.  1951  THE  STATIC  TEST  OF  THE  NAVIGATOR'S  PILOT'S  SEAT 

AND  IMMEDIATE  FLOOR  STRUCTURE  -  MODEL  B-47B. 

(Boeing  Airplane  Co.,  Wichita  Dlv.,  Kans.)  Report  No.  WD-105999 
ASTIA  ATI- 1032 79,  February  1955 


ABSTRACT;  Static  tests  were  conducted  In  the  navigator's,  pilot's,  and 
co-pilot's  seats,  supporting  structure,  and  immediate  floor  structure.  The 
B-47B  seats  reinforced  as  noted  In  this  report  satisfactorily  complied  with  the 
requirements  with  only  a  few  exceptions.  The  results  indicated  that  the  seats 
were  structurally  satisfactory.  The  deflections  and  set  conditions  at  litait 
loads  in  certain  cases  could  be  reduced  by  reinforcing  the  parts  concerned  and 
reducing  tolerances. 
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von  Beckh,  H.J.  &  G.J.D.  Schock  1956  CENTRIFUGE  EXPERIMENTS  ON  HIGH-G  LOADS 
IN  MICE  AND  THEIR  POSSIBLE  ALLEVIATION  BY  MULTIDIRECTIONAL  ANTI-G  DEVICES 
^ir  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.  Mex,)  AFMDC  TN  58-10 
Aug.  1958  ASTIA  AD  154  104 


ABSTRACT;  Using  the  centrifuge,  time -tolerance  limits  on  transversely  positioned 
mice  were  studied  and  the  results  compared  with  longitudinal  G-tolerance  values 
reported  by  other  authors.  The  possibilities  of  a  multidirectional  C-protection 
during  escape  trajectories  and  the  re-entry  phase  are  discussed.  (Author) 
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von  Beckh,  H.J.  1958  MULTI -DIRECTIONAL  G-PROTECTION  IN  SPACE  VEHICLES 
In:  Hecht,  F.,  ed,  VIII  th  International  Congress.  Barcelona.  1957 
(Vienna:  Springer,  1956)  Pp.  37-46 
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von  Beckh,  H.J.  1958  MULTI -DIRECTIONAL  G  PROTECTION  IN  SPACE  FLIGHT  AND 
DURING  ESCAPE.  A  THEORETICAL  APPROACH. 

J.  Aviat.  Med.  29(5):  335-342,  May  1958 


ABSTRACT:  The  re-entry  phase  of  orbital  and  space  projects,  as  well  as  changes 
in  direction  of  the  flight  paths  of  supersonic  atmospheric  crafts  require 
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vehicle  deeigns  which  will  be  capable  of  produ.cing  appreciable  G  loada  for 
extended  perioda  of  time.  Since  protection  by  anti-G  suits  cannit  be  greatly 
increased,  this  rpport  proposes  a  device  called  the  "anti-G  capsule,"  which  is 
pivoted  about  the  lateral  axis  of  the  craft,  and  which  automatically  assumes 
positions  that  would  render  the  resultant  of  all  acting  accelerations  perpendi¬ 
cular  to  the  heart-head  line  of  the  occupant.  This  device  would  also  be  designed 
to  serve  as  an  ejection  capsule,  affording  G  protection  during  and  after  escape 
from  aircraft  or  space  vehicle  within  the  atmosphere. 
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von  Beckh,  H.  J.  1958  MULTI -DIRECTIONAL  G-PROTECTION  IN  SPACE  VEHICLES 
J.  Brit.  Interplan,  ^c .  16(9): 525-533 ,  Sept. /Oct.  1958 

ABSTRACT:  In  this  paper  there  is  described  a  device  which  could  grant  this 

multidirectional  g-protection  by  automatic  positioning.  The  resultant  of  all  act 
Ing  accelerations  %K)uld  be  presented  at  right  angles  to  the  head-heart  line  of 
the  operator.  This  device,  termed  the  "Anti-g  Capsule,"  would  at  the  same  time 
afford  an  analogous  g-protection  during  and  after  escape  from  a  disabled  space 
vehicle  within  the  lower  layers  of  the  atmosphere.  An  anti-g  capsule  for  provid¬ 
ing  multidirectional  protection  for  pilots  of  space  vehicles  during  periods  of 
acceleration,  by  automatic  positioning,  is  described  and  the  relevant  literature 
is  reviewd.  (Llteratuuroverzicht  (Over  Ruimtevaartgeneeskunke)  (Space  Medicine 
Bibliography)  (Techhisch  Documentatie  en  Informatie  Centrum  voor  de  Krijgsmacht, 
den  Haag,  Netherlands)  Rept.  No.  TDCK-16903;  ASTIA  AD-227  817;  Feb.  1959) 
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von  Beckh,  H.J.  1958  MULTI-DIRECTIONAL  G-PROTECTION  IN  SPACE  FLIGHT  AND  ESCAPE 
Paper,  Second  European  Congress  of  Aviation  Medicine,  Stockholm,  September, 
16-19,  1957 

See  also:  J.  Aviat.  Med.  29(5):  335-3A1,  1958 


ABSTRACT:  .It  is  known  chat  rrwximum  human  tolerance  to  C-Ioads  is  obtained  if 
the  accelerations  are  acting  at  right  angles  to  the  long  axis  of  the  body. 

Tnls  report  describes  a  device,  termed  the  "antl-G  capsule",  which  is  pivoted 
about  the  lateral  axis  of  the  craft  and  automatically  assumes  a  position,  such 
that  the  resultant  of  all  acting  accelerations  is  perpendicular  to  the  heart- 
head  line  of  the  subject.  The  ejection  and  stabilization  mechanism  of  this 
capsule  «K}uld  also  afford  an  analogous  G  protection  during  and  after  escape 
from  a  disabled  aircraft  or  space  vehicle  within  the  lower  layers  of  the 
atmosphere 
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von  Beckh,  H.J.  1958  FLIGHT  E3CPERIMENTS  ABOUT  HUMAN  REACTIONS  TO  ACCELERATIONS 
WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  THE  WEIGHTLESS  STATE 
^Ir  Force  Missile  Development  Ctr.,  Holloman  AFB,  N.Mex.)  AFMDC-TN-SS-l^ 

Dec.  1958'  ASTIA  AD  154  108 


ABSTRACT:  Flight  experiments  which  simulated  Pre-weightlessness  and  Post¬ 
weightlessness  acceleration  were  conducted  in  jet  aircraft.  It  was  shown  that 
alternations  of  acceleration  and  the  weightless  state  decrease  the  acceleration 
tolerance  of  the  subject  and  the  efficiency  of  the  physiological  recovery  mechan¬ 
isms.  The  implications  for  planning  of  manned  space  flight  are  (1)  thrust 
values  and  re-entry  profiles  must  take  the  lower  acceleration-tolerance  into 
consideration;  and  (2)  adequate  G-protection  must  be  designed  for  the  pilot, 

CO  prevent  dangerous  effects  of  unavoidable  high  accelerations.  (Author) 
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von  Beckh,  H.J.  1959  FLIGHT  EXPERIMENTS  ABOUT  HUMAN  REACTIONS  TO  ACCELERATIONS 

WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  THE  WEIGHTLESS  STATE 
Aei'ospace  Medicine  30(6):  391-409,  June  1959 

ABSTRACT:  Alternation  of  weightlessness  and  acceleration  results  in  a  decrease 
of  acceleration  tolerance  and  of  the  efficiency  of  physiologic  recovery  mechan¬ 
isms.  This  indicates  that  acceleration  thresholds  of  reversible  and  irreversible 
injury  will  be  lower  in  space  flight  conditions  thin  in  the  one  G  field  of  man's 
earthly  environment.  Defects  of  circulation,  muscular  effectiveness,  vision, 
and  of  conscious  judgment  will  occur  at  lower  acceleration  values  and  will 
probably  continue  for  longer  times  than  they  do  under  present  normal  flight 
conditions.  In  an  astronaut ica 1  venture  depending  upon  the  skill  of  a  human 
pilot,  a  blackout,  lapse  of  )udgment  or  even  the  slightest  reduction  in  efficiency 
at  a  crucial  time,,  could  undoubtedly  cause  the  failure  of  the  mission. 

The  implications  for  planning  of  manned  space  flight  are,  first,  that  thrust 
values  and  reentry  profiles  must  cake  the  lower  acceleration  tolerance  into 
consideration  and  second,  that  adequate  G  protection  must  be  designed  for  the 
pilot  to  prevent  dangerous  effects  of  high  acceleration. 
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von  Beckh,  H.J.  1959  FLIGHF  EXPERIMENTS  ABOUT  HUMA.N  REACTIONS  TO  ACCELERATIONS 
WHICH  ARE  FOLLOWED  OR  PRECEDED  BY  WEIGHTLESSNESS 
In;  Intematipnal  Astronautlcal  Congress,  Proceedings  of  the  IXth.  1958 
(Wien:  Springer  -  Verlag,  1958,  Pp.  50/-525) 


ABSTRACT:  Alteration  of  weightlessness  and  accelerations  results  in  a  decrease 
of  acceleration  tolerance  and  of  the  efficiency  of  physiologic  recovery  mechanism. 
The  implications  for  planning  manned  space  flight  are,  first,  tl'-‘  thrust  values 
and  re-entry  profiles  must  take  the  lower  acceleration  tolerance  .  to  considera¬ 
tion,  and  second,  that  adequate  G  protection  must  be  designed  for  the  pilot,  to 
prevent  dangerous  effects  of  unavoidable  high  accelerations. 
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von  Diringshofen,  H.  1936  UNTERSUCHUNGEN  IM  FLUGZEUG  (JbER  SEH-UND 

BEWUSSTSEINNSSTCiRUNGEN  DURCH  ZENTRIFUGALBESCHLEUNIGUNGEN  (Research 
in  the  Aircraft  Concerning  Sight  and  Consciousness  Disturbances 
Through  Centrifugal  Accelerations) 

Klinische  Wochenschrif t  (Berlin)  15:  877 
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von  Diringshofen,  H.  1936  UBER  DEN  EINFLUSS  DER  KORPERHALTUNG  FUR  DAS  ERTRAGSN 
HOHER  BESCHLEUNIGUNGEN  ■  (Influence  of  Body  Posture  on  Ability  to  Endure 
Greatly  Accelerated  Speed  and  Evaluation) 

Verb,  dtsch.  Ges.  inn.  Med.  (Munich)  48;  283-287 


1,669 


von  Diringshofen,  H,  1937  KORPERLICHE  BEANS PRUNCHUNG  DER  BESATZUNG  IN 
HOCHWERTIGEN  FLUGZEUGEN  (Bodily  Requirement  of  the  Crew  In  High 
Performance  Aircraft)  Luftwehr.  (Berlin)  4:359-366. 
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von  Diringshofen,  H.  1942  DIE  WIRKUNG  VON  FLIEHKRA^EN  AUF  DEN  BLUTICREISLAUF 
DES  IM  FLUGZEUG  SITZENDEN  MENSCHEN  (Effect  of  Centrifugal  Acceleration 
in  Flight  on  Circulation  of  Man  in  Sitting  Position) 

Luf tfahrtmedizin  6;  152-165,  1942 
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von  Diringshofen,  H. ,  1955  "LONG  CHAIR"  POSITION  FOR  FIGHTER  PILOTS. 

J.  Aviation  Med.  26(6) :467-470 


SUMMARY:  The  pilot  possibly  may  tolerate  in  a  long  chair  position  of  45" 
positive  accelerations  of  long  duration  up  to  8  G  without  visual  disturbances 
and  without  essential  inconvenience  in  the  air  combat  because: 

1.  The  reduction  of  the  level  difference  heart-eyes  of  at^out  5  'em.  (by 
bending  the  head  forward  to  the  vertical  line)  compared  with  the  upright 
position.  Therefore,  the  lowest  blood  pressure  at  heart  level  for  a  sufficient 
blood  flow  through  the  eyes  is  reduced  for  a  tolerance  of  7  G  at  155  to  170  mm. 
Hg  and  of  8  G  at  170  to  185  ntn.  Hg. 

2.  The  considerable  improvement  of  the  conditions  for  the  venous  blood 
return  from  the  legs  and  the  abdomen  to  the  heart  with  a  noticeable  increase  of 
the  pressure  in  the  vena  cava  caudalls  through  the  intra-abdominal  pressure  on 
this  vessel. 

3.  The  facilitation  of  an  artificial  increase  of  the  intra-abdominal 
pressure  with  the  aid  of  an  abdominal  cuff  of  an  anti-G  suit  or  with  something 
heavy  in  the  abdominal  belt. 
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Von  Gierke,  H.  E.  &  R.  R.  Coermann  1961  THE  BIODYNAMICS  OF  HUMAN  RESPONSE 
TO  VIBRATION  AND  IMPACT. 

Rev.  Med.  Aero  (Paris)  2:201-203,  Dec.  1961. 
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Von  Gierke,  H.  E.  &  R.  R.  Coermann  1963  THE  BIODYNAMICS  OF  HUMAN  RESPONSE 
TO  VIBRATION  AND  IMPACT. 

Industr.  Med.  Surtt.  32:30-32,  Jan.  1963. 
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Vorachek,  J.  J.,  F.  Milhoan  and  others  1961  INVES’' 'CATION  OF  ESCAPE 
CAPSULE  SYSTEMS  FOR  MirLTI- PLACE  AIRCRAFT.  PART  I.  PRELIMINARY 
INVESTIGATION.  (Goodyear  Aircraft  Corp.,  Akron,  Ohio)  WADC  TR 
57-329,  Pt.  1;  ASTIA  AD  273  625. 

ABSTRACT:  Findings  are  summarized  of  an  investigation  of  4  escape  capsule 

systems  for  a  hypothetical  multi-place  aircraft.  The  aircraft  has  been 
assumed  to  operate  in  a  performance  envelope  having  a  maximum  equivalent 
airspeed  of  800  knots  through  an  altitude  range  from  sea  level  to  55,000 


ft  and  a  Mach  number  of  4.0  from  55,000  to  100,000  ft  with  a  flight  duration 
of  30  hr.  Four  capsule  configurations  are  evaluated:  cockpit,  nose  section, 
tandem  and  individual.  All  the  configurations  tested  provide  the  required 
escape  potential,  necessary  crew  comfort  and  access  to  work  areas,  and  ade¬ 
quate  survival  potential.  The  individual  capsule  concept  was  the  most 
desirable  arrangement  of  the  4  concepts  due  to  its  weight  factor,  the  least 
effect  on  aircraft  availability,  greatest  escape  potential,  least 
susceptibility  to  damage,  and  the  most  positive  separation  factor  from  the 
aircraft.  (Author) 
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Vykukal,  H.C.,  G.W  Stinnett  &  R.P.  Gallant  1961  PERFORMANCE  OF  AN 
INTERCHANGEABLE,  MOBILE-PILOT  RESTRAINT -SYSTEM  DESIGNED  FOR  USE  IN 
A  MODERATELY  HIGH  ACCELERATION  FIELD.  (Paper,  Aerospace  Medical  Assoc., 
Chicago,  Ill.,  24-27  April  1961) 

ABSTRACT:  A  continuing  program  has  been  "nderway  at  the  NASA  Ames  Research 
Center  to  provide  a  pilot-restraint  system  suitable  for  use  in  research 
programs  designed  to  investigate  the  ability  of  pilots  to  perform  meaningful 
control  tasks  while  being  subjected  to  large  acceleration  forces  as  would 
be  encountered  in  re-entry  vehicles  returning  from  orbital  or  lunar  missions. 
Previous  investigations  have  used  the  NASA  contour  couch  which  has  proved 
to  be  unwieldly  to  handle  and  is  not  interchangeable  between  pilots. 

At  the  present,  two  modified  sep.arate  pilot  restraint  systems  have  been 
'  built  and  tested  at  the  University  of  Southern  California  centrifuge, 
up  to  levels  of  8  g  eyeballs  in,  eyeballs  out,  and  eyeballs  down. 
Modifications  to  the  support  concepts  as  a  result  of  this  testing  were 
made,  and  this  new  support  system  was  used  in  a  recent  program  conducted 
at  the  AMAL-NADC  Johnsvllle  centrifuge.  These  systems,  in  pert,  are 
mobile,  feature  adjusting  to  the  pilot's  contour,  and  are  considered  by 
the  user  pilots  to  be  equal  or  superior  to  previous  systems  experienced. 

This  paper  will  describe  the  various  support  systems  and  outline  the  pilot's 
acceptance  of  these  systems  noting  those  areas  requiring  improvement. 
Consideration  will  be  given  to  the  adaptability  of  the  present  approach 
to  vibration  and  impact  stresses.  Aerospace  Medicine.  32(3); 251.  March  1961. 
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VykukaJ,  H.C.,  R.P.  Gallant,  6  G.W.  Stinnett  1961  AN  INTERCHANGEABLE, 

_ MOBILE  PI  LOT -RESTRAINT  SYSTEM,  DESIGNED  FOR  USE  IN  A  MODERATELY  HIGH 

ACCELERATION  FIELD.  Aerospace  Med.  33(3):279-285,  March  1962. 


ABSTRACT:  A  pilots'  rooblle_tcs.traint  suitj^_deve loped  at  the  Ames  Research 
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Center  of  the  National  Aeronautics  and  Space  Administration  Is  described. 

The  primary  purpose  of  this  restraint  and  support  system  was  to  permit  simula¬ 
tor  studies  of  flight  vehicle  control  under  varying  conditions  of  acceleration 
stress.  Although  not  tested  under  Impact  accelerations  or  lateral  transverse 
forces,  It  Is  believed  that  the  basic  concept  wbuld  be  useful  for  an  orbital 
or  space  vehicle.  A  list  of  8  restraint  suit  requirements  Is  given  with  pic¬ 
tures  and  a  detailed  description.  (CARl) 


RESTRAINT.  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 

W 
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WacholJet,  B.V.  &  E.  Payer  1960  STUDY  OF  INSTRUMENTATION  AND  TECHNIQUES  FOR 

MONITORING  VEHICLE  AND  EQUIPMENT  ENVIRONMENTS  AT  HIGH  ALTITUDE; INSTRUMENTA¬ 
TION  AND  MONITORING  TECHNIQUES 

(wrighc  Air  Development  Division,  Air  Research  and  Development  Command,  Wright- 
Patterson  AFB,  Ohio)  WADC  TN-59-307,  Vol,  111  June  I960 
ASTIA  AD  268  090 

ABSTRACT:  Instrumentation  techniques  are  presented  which  are  available  wirhln 
the  state-of-the-art;  an  instrumentation  system  is  proposed  for  the  monitoring 
of  high-altitude  environments  encountered  by  typical  vehicles.  The  high  altitude 
environmental  effects  on  typicnl  vehicles  and  equipment  is  summarized.  The 
present  airborne- instrumentatii'n  state-of-the-art  is  presented  for  measuring 
temperature,  pressure,  strain,  vibration,  acceleration,  radiation,  meteorite 
detection,  and  acoustic  noi.«tf.  A  feasible  instrumentation  system  is  discussed 
for  monitoring  these  deleterious,  environments ,  In  addition,  recommendations 
are  made  for  an  extension  of  this  study  to  cover  environments  that  are  outside 
the  scope  of  the  present  program,  such  as  the  environments  created  by  nuclear 
and  other  advanced  propulsion  systems.  Another  recommendation  is  the  continua¬ 
tion  of  the  instrumentation  study  to  effect  a  complete  design  specification  for 
a  environmental  monitoring  system  for  a  particular  vehicle. 
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Waecker,  N.  J.  1959  DESCRIPTION  OF  ROCKET  CATAPULTS  XM8,  XM9,  XMIO,.  XM12 
(Frankford  Arsenal,  Philadelphia,  Pa.)  Proj;  No.  TSl-15;  Technical 
Memo.  No.  M59-28-1,  May  59,  ASTIA  AD-217  2U0. 

ABSTRACT:  The  physical  and  performance  characteristics  of  3  rocket-assist 
catapult.s  are  presented.  Each  catapult  consists  basically  to  two  assemblies, 
an  outer  tube  assembly,  which  is  mounted  to  an  airframe  structure,  and  a 
telescoping  inside  tube  assembly,  which  contains  the  rocket  motor.  This  inside 
tube  assembly  is  connected  to  an  ejection  seat.  During  ejection,  a  booster 
propellant,  located  in  the  inside  tube,  is  ignited  and  the  tube  telescopes 
out  of  the  launcher,  carrying  the  election  seat  and  man.  The  stroke  of  the 
telescoping  action  varies  on  the  different  catapults  from  34  to  40  Inches. 

Near  the  end  of  the  stroke,  the  rocket  motor  solid  propellant  is  ignited, 
supplying  the  necessary  thrust  for  carrying  the  ejection  seat  with  man  clear 
of  the  aircraft  and  into  free  flight. 
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Wahl,  N.E.,  Whiting,  A. A.  1948  HEAD  IMPACT  INVESTIGATION-  PROGRESS  REPORT 
FOR  AUGUST  (Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  N.Y.) 

Report  No.  OG-537-D-7,  NR-172-384,  Contract  No.  5Norl-119,  Task  Order  8, 

1  Jan.  1948.  TIP  U1912 


ABSTRACT:  This  program  Is  divided  Into  two  phases;  one,  the  development  of 
plastic  head  forms  and  two,  the  evaluation  and  crash  testing  of  these  forms. 

During  the  past  month,  fifteen  head  forms  were  fabricated  for  test  purposes 
and  material  for  additional  head  forms  had  been  prepared. 

Difficulties  were  experienced  In  the  Instrumentation  set-up  which  required 
some  changes  before  actual  testing  could  be  started. 

.Several  successful  test  runs  were  made  against  1/8"  24ST  aluminum  alloy  flat 
panels . 

With  Impact  velocities  of  approximately  30  feet  per  second,  the  head  form 
was  decelerated  at  approximately  195  G's  with  no  damage  to  the  head  form  at 
the  point  of  Impact.  There  was  however,  a  failure  of  the  head  form  In  contre- 
coup  with  a  shattering  fracture  at  the  rear  of  the  head  form. 
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Wahl,  N.E.,  A. A.  Whiting  1948  HEAD  IMPACT  INVESTIGATION-  PROGRESS  REPORT 
FOR  SEPTEMBER  (Cornell  Aeronautical  Laboratory,  Inc.  ,  Buffalo,  N.Y.) 
Rept.  No.  OG-537-D-8,  NR-172-384,  Contract  No.  N6orl-119,  Task  Order  VIII 
1  Jan.  1948.  TIP  U2186 


ABSTRACT:  During  the  past  month,  additional  tests  have  been  run  against  1/8" 
24ST  aluminum  alloy  flat  panels,  aluminum  alloy  curved  panels,  and  sandwich 
construction  panels  using  balsa  wood  and  Styrofoam.  An  additional  series  of 
tests  have  been  run  using  several  tubes  of  different  materials. 

Tests  conducted  at  impact  velocities  up  to  60  ft.  per  second  Indicate  that 
the  sandwich  construction  panel  offers  excellent  protection  for  the  head  form. 
24ST  aluminum  alloy  tubes  with  low  diameter:  thickness  ration  severely  damaged 
the  head  form  on  impact.  By  Increasing  the  diameter:  thickness  ratio,  the 
tubes  were  less  destructive  to  the  head  form  on  impact.  / 

The  test  wok  on  various  panels  Is  nearing  completelon  and  the  next  report 
published  will  be  the  final  report  summarizing  all  work  covered  under  this 
contract . 
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Wahl,  N.E.  &  A. A.  Whiting  1948  HEAD  IMPACT  INVESTIGATION 

(Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.Y.)  Report  No.  OG-537-D-9 
NR  172-384,  22  Dec.  1948.  ASTIA  AD  201360. 

ABSTRACT:  The  objectives  of  this  project  were  the  collection  of  data  on 
ac  ■  rations  impact  blows,  apd  the  determination  of  protective  character¬ 
istics  of  panels  and  structural  configurations. 


-  3.010  - 


A  plastic  head  form  filled  with  a  gelatinous  material  was  developed  to  have 
strength  characteristics  dlmllar  to  those  of  a  human  head.  This  9*1/2  pound 
head  form  was  designed  to  fracture  when  dropped  five  feet  onto  a  flat,  tlgld 
surface . 

A  shock  cord  actuated  catapult  apparatus  was  developed  to  project  the  head 
forms  Into  test  panels  and  other  structural  configurations. 

It  was  found  that  with  proper  considerations  for  the  design  of  Impact 
structures'  It  Is  entirely  possible  to  absorb  Impact  energies  of  AOO-800  In. 
lbs.  without  fracture  of  the  skull  Prevention  of  skull  fractures  by  proper 
energy  absorption  devices  will  greatly  reduce  the  number  of  fatal  Injuries 
received  In  airplane  crashes.  However,  fracture  of  the  skull  Is  only  one 
Indication  of  a  lethal  blow  and  many  deaths  have  been  recorded  where  the 
brain  has  been  Injured  as  a  result  of  a  head  blow  without  skull  fractures. 
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Wakeland,  H.  H.  1962  SYSTEMATIC  AUTOMOBILE  DESIGN  FOR  PEDESTRL'N  INJURY 
PREVENTION.  (In  M.  K.  Cragun,  ed.,  The  Fifth  Stapp  Automotive  Crash  and 
Field  Demonstration  Conference.  Sept .  14  -  l^,  1961)  Pp.  193*218. 


1,683 

Valchner,  0.  &  F.M.  Sawyer  1958  PARACHUTIST  SPIN  PROBLEM. 

(USAF,  Wright -Patterson  AFB,  Ohio)  WADC  TN-58-261.  Sept.  1958. 
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Walchner,  0.  &  F.M.  Sawyer  1960  PARACHUTIST'S  SPIN  PROBLEM 
(Aeronautical  Research  Lab.,  Wright  Air  Development  Dlv., 
Wrlght-Patterson  AFB,  Ohio)  Pro j .  No.  1366,  Rept.No.  ARL  TN  60-150, 
Sept.  1958.  AST lA  AD  250  438. 

ABSTRACT:  Research  was  undertaker  to  furnish  the  Aerospace  Medical  Labora¬ 

tory  an  estimate  of  the  spinrates  possible  when  a  nwin  falls  free  from  high 
altitudes  in  a  supine  position.  The  spinning  moments  acting  on  a  small  model 
in  a  uniform  airflow  were  determined  for  some  configurations  which  were  slight 
ly  uns>mmetr leal  with  respect  to  the  spinaxis  .  Tiie  spinrates  were  then  calcu¬ 
lated  assuming  that  the  body  does  not  pitch  and  roll  during  the  fall.  For  a 
vertical  fall  from  an  altitude  of  83.000  ft,  spinrates  were  determined  which 
far  exceed  the  value  which  may  be  fatal  to  man.  (Author) 
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Walchner.  0.  1961  PARACHUTIST’S  SPIN  PROBLEM. 

In  Bergeret,  P.,  ed..  Escape  and  Survival:  Clinical  &  Biological  Problems 
In  Aero  Space  Medicine.  (London,  New  York,  Paris:  Pergamon  Press,  1961) 
AGARDograph  52.  Pp.  10-17 
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Wallingford,  V.R.  1943  SUBSTITUTION  OF  STEEL  SPRINGS  FOR  RUBBER  SHOCK 
CORD  ON  PILOT'S  SEAT  ADJUSTMENT  FOR  AT- 16  AIRPLANES. 

(  Noorduyn  Aviation  Limited,  Montreal,  Canada)  Report  no.  633, 

ASTIA  ATI-116147,  July  1943 

ABSTRACT:  Tests  were  conducted  substituting  steel  springs  for  rubber  shock  cord 
on  pilot's  seat  adjustment  for  AT-16  airplanes.  It  was  found  that  the  difference 
in  weight  of  1^  oz .  per  aircraft  for  the  two  installations  is  considered  negligible 
The  use  of  only  twenty-four  parts  in  the  spring  installation  as  against  sixty-nine 
used  in  the  shock  cord  installation  means  a  definite  reduction  in  assembly 
time  and  detail  manufacturing  time  and  cost.  The  operation  of  the  seats  with  the 
spring  installation  is  satisfactory.  Substitution  of  springs  for  shock  cord  in 
accordance  with  this  report  is  considered  satisfactory. 
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Walpole,  H.L.  1952  MOCK-UP  AND  OPERATIONAL  LIMIT  STUDIES  INCLtlDING 

FLOTATION,  STRUCTURAL  AND  FIRING  TESTS  OF  AN  EJECTABLE  COCKPIT  CAPSULE. 
(Douglas  Aircraft  Co.,  El  Segundo,  Calif.)  Report  No.  ES-16043 
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Walsh,  D.K.  and  R.J.  Sippel  1961  PUBLICATIONS  OF  THE  JET  PROPULSION 
LABORATORY  JULY  1960  THROUGH  JUNE  1961.  BIBLIOGRAPHY  NO,  39-2 
(  Jet  Propulsion  Laboratory,  California  Institute  of  technology, 

Pasadena,  California)  A..riA  AD-273  324,  December  29,  1961 

ABSTRACT:  JPL  Bibliography  No.  39-2  is  a  compilation  of  official  reports  of 
the  Jet  Propulsion  Laboratory  released  July  1,  1960  through  June  30,  1961. 

Current  security  classifications  are  indicated;  titles  and  abstracts  given  here¬ 
in  are  unclassified. 
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Walsh,  R.  H.  1957  AUTOMOTIVE  ENGINEERING  WITH  URETHANE  FOAMS 
Rubber  World  136:386 


1,690 

Ward,  J.A.  1959  CANOPY  SPILLER  FOR  TROOP  PERSONNEL  PARACHUTE  ASSEMBLY,  TYPE 

T-10  (Aeronautical  Accessories  Lab.,  Wright  Air  Development  Center,  Wright 
Patterson  Air  Force  Base,  Ohio)  WADC  technical  rept.  no.  59-245,  May  1959, 
ASTIA  AD-233  016 

ABSTRACT:  A  device  was  needed. with  the  Type  T-10  parachute  to  release  or 
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collapse  the  canopy  at  ground  impact.  Eight  designs  were  evaluated  and  the 
Air  Force  Type  J-1  selected  for  modification.  The  surface  of  the  Type  J-1  was 
smoothed  and  a  duck  and  felt  cover  provided  to  prevent  facial  abrasions;  the 
release  button  was  enlarged,  making  operation  easier  with  either  hand  when  wearlhg 
mittens  or  gloves;  and  an  oversized  lug  was  added  to  the  male  portion  of  the  ^ 
release  mechanism  to  prevent  malaasembly.  (Author) 
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Ward,  J.  E.  and  G.  R.  Steinkamp  1959  HUMAN  ENGINEERING  OF  THE  SEAIilD 
SPACE  CABIN  In:  Reports  on  Space  Medicine  -  1958  (Air  Force  School 
of  Aviation  Medicine,  Randolph  AFB,  Tex.)  Feb.  1959 
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Warfield.  D.  1950  PROCUREMENT  SPECIFICATION  -  SEAT  -  PILOT  Aid) 

CO-PIIOT  -  YH-21  HELICOPTER.  (Plasecki  Helicopter  Corp.,  Morton  Pa  ) 
Report  No.  PS -18 1,  ASTU  ATI  96  610,  November  1950.  '  .  ’ 


ABSTRACT:  This  specification  covers  the  design  of  a  pilot  or  co-pilot  seat 
assembly  for  use  in  the  YH-21  Helicopter.  General  configuration  and  principal 
dimensions  are  to  be  as  shown  on  PHC  Drawing  L22E4041  which  forms  a  part 
of  this  specification.  Specification  requirements  for  seats  purchased  under 
this  specification  are  included.  Applicable  specifications  and  drawings 
are  also  a  part  of  this  report. 
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Technical  note  no.  Mech  Eng  329;  Nov  1960;  ASTIA  AD-253  328^^ 

(Author)  cord  was  compared  with  that  proposed  in  this  Note. 
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Watson,  M.B.P.  1959  TESTS  OF  THE  AVROCAR  IN  THE  STATIC  RIG 

(Avro  Aircraft,  Canada)  Rept.  no.  AVRO/SPG/TR  305,  ASTIA  AD-271  496 
December  1959 


ABSTRACT:  Ground  tests  were  initiated  to  develop  the  air-craft  to  the  stage 
where  it  could  be  demonstrated  that  initial  hovering  was  reasonably  safe  and 
that  mechanical  operation  was  acceptable  for  the  projected  NASA  Wind  Tunnel 
Test  Program.  Effort  was  made  (1)  to  study  the  performance  of  the  aircraft, 
establish  the  maximum  thrust  available  and  make  any  necessary  modification 
whereby  the  performance  might  be  improved;  (2)  to  establish  the  control 
characteristics  and  develop  the  control  system  to  permit  satisfactory  handling 
characteristics  for  the  initial  hovering  trials;  and  (3)  to  verify  the 
structural  integrity  and  mechanical  operation  of  the  aircraft,  (author) 
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Watson-  Jones,  R.  1941  FRACTURES  OF  THE  SPINE  SUSTAINED  BY  RAF 

PILOTS  AND  THE  RELATIONSHIP  OF  THESE  INJURIES  TO  THE  SUTTON  HARNESS, 
PARACHUTE  HARNESS  AND  OTHER  EQUIPMENT. 

(Flying  Personnel  Research  Committee,  Canada)  F.P.R.C.  Report  No.  274, 
April  1941 
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Watts,  D.  T.,  E.  S.  Mendelson,  &H.  N.  Hunt^ 
CURTAIN  AND  ARM  REST  FOR  USE  ON  EJECT IQ 
Station,  Philadelphia,  Pa.)  TED  No. 
1947. 


r  1947  EVALUATION  OF  FACE 
N  SEATS.  (Naval  Air  Experimental 
256005,  Rept.  No.  4,  March 


ABSTRACT:  Experiments  were  conducted  comparing  arm  rests  and  a  face  curt,±in 
for  use  on'  ejection  seats.  The  curtain  is  pulled  from  above  the  head  to 
the  level  of  tfite  sternum.  This  fires  the  catapult,  restrains  the  head  and 
partially  supports  the  weight  of  the  hands,  arms  and  shoulders  during  the 
following  acceleration.  The  curtain  satisfactorily  restrained  the  head 
and  shoulders  at  accelerations  from  17  to  2L  G.  With  arm  rests  undesirable 
flexion  of  the  body  occurred  at  10  to  12  G.  Subjective  reactions  using  the 
curtain  were  much  less  severe  at  the  higher  accelerations  than  they  were  at 
the  lower  values  using  the  arms  rests.  It  is  concluded  that  the  curtain  is 
absolutely  essential  and  is  more  protective)  than  arm  rests  for  use  on 
ejection  seats  at  arrolerat ions  up  to  21  G. 


Watts,  D.T.,  E.S.  Mendelson,  &  A.T.  Kornfield  1947  HUMAN  TOLERANCE  TO 
ACCELERATIONS  APPLIED  FRCW  SEAT  TO  HEAD  DURING  EJECTION  SEAT  TESTS; 
PILOT'S  ESCAPE  FROM  HIGH  PERfORMAiNCE  AIRCRAFT  MECHANISM  FOR  -DEVELOPMENT 
AND  TEST  OF  (Aero  Medical  Equipment  Lab.,  Naval  Air  Experimental  Station, 
Naval  Air  Material  Ctr.,  Pa.)  Project  TED  No.  NAM  256005,  Rept .  No.  1, 
Jan.  1947.  ASTU  ATI  206052. 


CONCLUSIONS:  Average  subjects  have  repeatedly  ridden  on  the  MBA  40",  52" 
and  60'  catapults  and  have  attained  average  velocities  of  55.4;,  63.4,  and 
60.4  ft/sec  respectively.  Average  maximum  "G"  recorded  on  the  catapult  seat 
and  the  hip,  shoulder  and  head  of  subjects  have  been  17.4,  18.9,  18.5  and 
17.0  'G"  respectively.  These  accelerations  have  not  resulted  in  significantly 
undesirable  reactions  and  it  is  believed  average  aviation  personnel  could 
tolerate  siich  accelerations  with  no  injury. 

The  T-2  catapult  with  a  much  faster  initial  rate  of  acceleration  produces 
unbalanced  osciPl^ions  in  the  seat-cushion-subject  mass  system.  This  results 
in  excessive  accelerations  recorded  on  the  subject  and  man's  limitation  is 
approached  while  obtaining  a  maximum  ejection  velocity  of  40  to  47.5  ft/sec 
No  conclusions  can  be  made  as  to  the  absolute  optimum  rate  of  seat  accelera¬ 
tion  for  personnel  ejection  catapults.  However,  from  the  practical  stand¬ 
point  these  experiments  have  shown  that  seat  acceleration  rates  up  to  100 
"G"  per  second  have  not  produced  significant  internal  oscillations  in  the 
seat -cushion-subject  mass  with  resultant  excessive  accelerations  on  the 
subject.  Acceleration  rates  of  100  to  200  "g"  per  second  begin  to  elicit 
excessive  accelerations  on  the  subject  and  rates  of  200  to  700  "G"  per  second 
lead  to  such  highly  e;fcessive  acceleration  on  the  subject  that  the  performance 
of  any  catapult  with  a  given  stroke  is  definitely  limited.  This  phenomenon 
might  be  controlled  to  some  extent  by  the  use  of  highly  damped  cushions,  but 
the  more  logical  point  of  control  is  in  the  catapult , Impart ing  the  accelera¬ 
tions  and  it  is  believed  the  present  seat  parachute  and  cushion  is  a  highly 
satisfactory  cushioning  system  for  eject  ion  seats  . 

As  shown  under  the  condition  of  these  experiments  average  men  can  safely 
tolerate  the  acceleration  required  to  obtain  adequate  velocity  for  seat 
ejection.  It  is  expected  that  other  problems  associated  with  seat  ejection 
from  aircraft  can  be  solved.  This  is  borne  out  by  the  live  ejection  of 
Lt .  A.J.  Furtek  on  30  Oct.  1946  at  an  IAS  of  250  mph .  (Author) 
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Watts,  D.  T.  ,  Mendelson,  E.  S.,  Hunter.  H.  N.  Kornfield,  A.  T.  and  Poppen, 
J.  R.  1947  TOLERANCE  TO  VERTICAL  ACCELERATION  REQUIRED  FOR  SEAT 
EJECTION.  J .  Aviation  Med .  18  (6): 554-564. 

SUMMARY:  1.  Tlie  problem  of  bailing  out  of  military  aircraft  and  the 

desirability  of  the  ejection  seat  as  a  means  of  escape  are  discussed.  A 
105-foot  test  rig  and  experimental  procedures  are  described. 

2.  Results  are  given  of  sixty  ejection  seat  experiments  In  which 
volunteer  subjects  were  exposed  to  maximum  acceleration  in  the  range  of 
approximately  18  to  21  G.  It  is  concluded  that,  under  the  conditions  of  the 


experiments,  average  men  can  tolerate  this  acceleration,  which  is  adequate 
to  eject  aviators  from  aircraft. 

3.  Careful  recordings  of  catapult  pressure  and  resultant  accelerations 
were  essential  for  the  control  and  analysis  of  the  forces  to  which  personnel 
were  exposed.  Satisfactory  Instrumentation  for  this  purpose  has  been 
assembled  and  its  use  described. 

4.  The  dynamic  response  of  the  seat -cush ion-subject  mass  to  the  suddenly 
applied  ejection  force  Is  analyzed  and  discussed.  This  analysis  has  led  to 
i-he  improvement  of  existing  catapults  and  the  development  of  new  and  superior 
ejection  devices. 
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Weaver,  J.,  M.  Rubinstein.  C.C.  Clark,  &R.F.  Gray  1962  ENCAPSULATION  OF 
HUMANS  IN  RIGID  POLYURETHANE  FOAM  FOR  USE  AS  A  RESTRAINT  SYSTEM  IN  HIGH 
ACCELERATION  ENVIRONMENT.  (Naval  Air  Development  Center,  Johnsville, 
Pa.)  Report  No.  NADC-MA  6147,  May  31,  1962. 


ABSTRACT:  Molded  seats  and  couches  have  the  advantages  of  distributing 
accelerative  loads  developed  By  the  user's  body  across  the  maximum  possible 
area.  This  report  discusses  experiments  with  complete  encapsulation  of 
humans  in  rigid  casts  of  polyurethane  foam  for  periods  of  more  than  two  hours. 
The  procedures  discussed  were  judged  by  a  subject  to  give  better  support  in 
an  acceleration  envitorment  than  other  forms  of  human  restraint  tested  at  the 
Aviation  Medical  Acceleration  Laboratory,  U.S.  Naval  Air  Development  Center, 
Johnsville,  Pa.  Considerable  progress  in  solving  the  problems  associated 
with  casting  humans  in  this  material  was  made  during  these  experiments.  It 
was  found  possible  to  form  a  complete  rigid  cast  around  a  human  in  five 
minutes  and  possible  to  remove  this  cast  in  less  than  three  minutes.  Subjects 
have  stayed  encapsulated  in  foam  casts  for  periods  of  up  to  30  minutes  without 
special  provisions  for  cooling.  Vestilatable  garments  permit  persons  to  stay 
encapsulated  in  the  foam  for  periods  of  at  least  two  hours.  The  inmobiliza- 
tion  leads  muscle  and  joint  pain  which  increases  with  time  and  seta  limits 
on  tolerance  to  being  submerged  in  this  type  of  rigid  cast.  (Author) 
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Webb  Associates  19b2  N.\SA  LIFE  SCIENCES  DATA  BOOK 
(Webb  Associates,  Yellow  Springs,  Ohio) 

Contract  NASr-89;  June  1962 

CONTENTS: 

T.  Environmental  Design  Ranges 

A.  Atmosphere 

B.  Force  Fields 

C.  Temperature 

D.  Decompression _  ' _ 

E.  Radiation 
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II.  Active  Human  Exchanges 

A .  Energy 

B.  Water 

C.  Waste 

III.  Characteristics  of  Han 

A.  Size  and  Motion 

B.  Breathing 

C.  Senses 
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Webb,  M.G.  1957  TEST  AND  EVALUATION  OF  ANT I -BLACKOUT  EQUIPMENT  WHEN  USED  IN 
VARIOUS  COMBINATIONS 

(U.S,  Naval  Air  Development  Center,  Johnsvllls,  Pa.)  NADC-MA-LRl"^  Jan.  9,  1957 


ABSTRACT:  An  investigation  was  conducted  on  the  AMAL  centrifuge  to  determine 
the  effectiveness  of  standard  anti-blackout  equipment  when  used  in  various 
combinations.  Six  subjects  were  tested  wearing  Z-2  and  Z-3  suits  with  different 
combinations  of  other  clothing.  From  the  results  obtained  in  this  experiment,  it 
is  concluded  that  there  is  no  appreciable  difference  in  the  effectiveness  of 
anti-blackout  equipment  when  worn  in  the  combinations  tested. 
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Web6,  M.  G. 
(Naval 
Serial 


1957  PILOT'S  ABILITY  TO  ACTUATE  COCKPIT  CONl’ROLS  UNDER.  G  CONDITION 
Air  Development  Ctr.,  Johnsville,  Pa.)  Letter  Rept .  TED  ADC  AE-6303.1 
2625,  29  Mar.  1957 
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Webb,  M.  G.,  A  R.  F.  Gray  1958  PRELIMINARY  STUDY  OF  G  TOLERANCE  OF  A  SUBJECT 
IN  THE  G  CAPSULE,  PRONE  POSITION.  (Naval  Air  Development  Ctr.,  Johnsville, 
Pa.)  Letter  Rept.  TED  ADC  AE-1411,  Serial  0568,  8  July  1958 
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Webb 


,  M.  G,,  Jr.  and  R.  F.  Gray  1960  A  NEW  METHOD  OF  PROTECTION 
AGAINST  THE  EFFECTS  OF  ACCELERATION  ON  THE  CARDIOVASCULAR  SYSTEM. 
Amer.  J.  Cardiol.  6: 1070-1077,  Dec.  1960. 
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WebI),  P.  1959  HUMAN  TOLERANCE  AND  PROTECTIVE  CLOTHING 
Annals  New  York  Acad.  Sc.,  82(3): 714-234,  7  Oct.  1959. 


1,706 


3,017  - 


Webb,  P.  &  F.K.  Klemm  1959  DESIGN  OF  VENTIUTED  CLOTHING  (Wright  Air  Develop¬ 
ment  Division,  Wright-Patterson  AFB,  Ohio)  WADC-TR-58-584 ,  March  1959 
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Weber,  W.  C.  and  W.  C.  Kncrr  1959  UNDERWATER  ESCAPE  PROGRAM;  F8U-1  ' 
UNDERWATER  CANOPY  REMOVAL,  FLOODING  ORIFICES  AND  SEAT  EJECTION, 

(U.  S.  Naval  Air  Development  Center,  Johnsvllle,  Pa.)  Rept  No.  9 
Proj.  ADC-AE  6307;  ASTIA  AD230  569. 

SUMMARY:  This  report  covers  all  the  underwater  tests  performed  on  an  F8U-1 
aircraft  cockpit  section  by  the  NADEVCEN. .  The  test  work  was  accomplished 
at  the  NAS,  Key  West.  Florida  from  July  thrcugh  December  1958.  These  tests 
evaluated  the  ba.sic  F8U-1  canopy  remover  system,  determined  the  require¬ 
ments  for  underwater  canopy  removal,  evaluated  the  use  of  cockpit  flooding 
orifices  to  reduce  the  differential  pressure  on  the  canopy,  and  evaluated 
the  ejection  seat  system  as  a  means  of  underwater  escape  from  aircraft. 
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Webster,  A.  P.  and  H.  A.  Smedal  1950  HIGH  ALTITUDE-HIGH  VELOCITY  FLYING 
WITH  SPECIAL  REFERENCE  TO  TIT  HITMAN  FACTORS.  -  BARi!  SKIN  HAZARD  FROM 
FROSTBITE  IN  ESCAPE  FROM  AIRCRAFT.  (Naval  Medical  Field  Research  Lab., 
Camp  Lejeune)  Proj.  NM  006  014.02.02  (Sept.  1950)  1:  131-158. 

ABSTRACT:  The  equation,  t(F,-F)  =  C,  was  derived  to  express  the  relationship 
between  exposure  time,  t,  and  exposure  temperature,  F,  in  the  production  of 
frostbite,  where  F,  is  the  maximum  exposure  temperature  Just  productive  of 
frostbite  for  an  indefinite  exposure  time  and  C  is  the  exposure  which  just 
produces  frostbite.  For  bare  skin,  F,  is  taken  as  14‘’F  and  C  as  4860  sec. 
-®F.  Application  of  free-fall  and  open-parachute  descent  conditions  gave  a 
Jumper's  frostbite  equation.  For  a  200-lb.  jumper  leaving  a  plane  in  hori¬ 
zontal  flight,  the  estimated  maximum  altitude  avoid  frostbite  was  39,600  ft. 
for  freefall.  The  minimu.n  freefall  distance  re.q^uired  was  26,9'^0  ft.  with 
a  free-fall  time  of  about  100  sec.  For  open  descent  all  the  ~’ay ,  with  a  ' 
28-ft.  nylon  parachute,  the  estimated  maximum  altitude  was  20,910  ft.  A 
chart  is  presented,  for  an  average  Jumper  in  the  standard  atmosphere,  in 
which  3  regions  are  shown:  dangerous  region,  for  all  altitudes  at  jump 
above  39,600  ft.,  and  for  altitudes  above  20,910  ft.,  where  the  free-fall 
distance  is  not  sufficient,  safe  region,  freefall  necessary,  for  altitudes 
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Webster,  A.  P.  and  H.  A.  Smedal  1951  HIGH  ALTITUDE -HIGH  \T.L0CITY  FLYING 

- WITH  SPECIAL  -REFERENCE  TO  THE-HlTlAN  FAeTORR-ILI  .-  tARE  bKIN  HAZAltD  - 

FROM  FROSTBITE  IN  ESCAPE  FROM  AIRCRAFT.  J  .  Aviat  ion  M.-d  ■  22(2);89-99. 

SUMMARY:  There  are  a  number  cf  phy^  iologic.al  hazards  in  escape  from  aircraft 
flying  .'It  high  altitudes.  One  of  tliese  h.izards  is  frostbite. 
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Frostbite  Is  a  result  of  exposure  which  Is  composed  of  two  factors:  Time 
and  temperature.  Hypothesis  indicates  that  the  relationship  between  exposure 
time,  t,  and  exposure  temperature,  F,  Is  of  the  form  t(Fm-F)*C  where  Fm  Is  the 
maxlmuni  exposure  temperature  just  productive  of  frostbite  for  an  Indefinite 
exposure  which  just  produces  frostbite.  For  bare  skin,  Fq  Is  taken  as  /  14^£., 
and  C  as  4,860  sec.  -  °F. 

Application  of  free-fall  conditions  and  open  parachute  descent  conditions 
gives  the  Jumper's  Frostbite  Equation  l  i 

1  »  AhlK,.  t-)  HIM K,)  f 
Wn  h| 

I  ti,  M 

--  1  p  Ah(K„,  K  )■:-(■ 

k..,  I,,. 

Insertion  In  this  equation  of  selected  constants  for  a  200  pound  jumper 
leaving  a  plane  in  horizontal  flight  and  waring  a  28  foot  nylon  parachute, 
permits  solution  of  the  altitude  at  open  parachute,  h^,  to  avoid  frostbite 
on  bare  skin.  Hence,  the  free-fall  distance  is  determined,  and  the  free- 
■  fall  time. 

The  maximum  altitude  at  jump  to  avoid  frostbite  may  be  determined  by  insertion 
of  selected  constants  in  the  equation.  For  a  200-pound  jumper  leaving  a 
plane  In  horizontal  flight,  the  estimated  naximum  altitude  is  S'J.bOO  feet 
for  free-fall.  The  minimum  free-fall  distance  required  is  26,980  feet,  with 
a  free-fall  time  of  about  100  seconds.  For  open  descent  all  the  way,  with  a 
28-foot  nylon  parachute,  the  estimated  maximum  altitude  is  20,910  feet. 

A  Frostbite  Chart  Is  presented,  for  an  average  jumper  In  the  Standard  Atmosphere, 
In  vihich  three  regions  are  shown:  A  Dangerous  Region,  for  all  altitudes 
at  jump  above  39,600  feet,  and  for  altitudes  above  20,  910  feet  where  the 
free-fall  distance  is  not  sufficient;  a  Safe  Region,  Free-Fall  Necessary, 
for  altitudes  between  29,910  feet  and  39,600  feet;  and  a  Safe  Region,  Immediate 
Opening,  for  altitudes  below  20,910  feet. 

Frostbite  equations,  tables,  and  charts  are  presented  for  estimating  safe 
regions  of  escape  to  avoid  the  hazard  from  frostbite. 

The  maximum  altitude  at  jump  to  avoid  frostbite  on  bare  skin  varies  only 
slightly  with  the  weight  of  the  jumper;  and  only  slightly  with  the  usual 
range  of  parachute  canopies  and  drag  coefficients  of  jumpers  and  parachutes. 
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Webster,  A,P.,  1953  HIGH  ALTITUDE-HIGH  VEUXITY  FLYING  j^ITH  REFERENCE 

TO  THE  HUMAN  FACTORS.  IV.  OPENING  SHOCK  OF  PARACHUTE  DESCENTS,  , 

Aviat ion  Med.  24(2): 189-199 

SUMMARY:  Tlie  opening  shock  of  standard  Ameircan  parachutes  is  shown  to 
increase  directly  with  the  fourth  power  of  tlic  velocity  (true  air  speed)  of 
the  jumper  when  the  parachute  opens;  to  increase  directly  with  the  weight 
of  the  jumper;  and  to  increase  directly  with  the  mass  density  of  the  air, 
i.e.,  decrease  with  increase  in  altitude.  The  equation  for  the  opening  shock 
is  of  the  form  P  “  AW^Vn^ 

kdiere  P  is  the  opening  shock  in  pounds;  W  is  the  weight  of  the  jumper  Ir. 


pounds;^  is  the  mass  density  of  the  air  in  slugs  per  cubic  foot;  is  the 
opening  velocity  in  feet  per  second;  G  is  the  ope.iing  shock  in  multiples  of 
g,  the  acceleration  due  to  gravity;  and  A  is  a  constant  depending  on  the  type 
of  parachute.  This  constant  has  been  estimated  to  be  3.964  x  10*^,  3.441  x 
10  ,  and  5.366  x  10  for  24-foot  nylon,  28-foot  nylon  and  28-foot  silk  para¬ 
chutes,  respectively.  If  the  Jumper  is  falling  at  equilibrium  free-fall 
velocity  when  the  parachute  opens,  the  opening  shock  may  be  obtained  from  the 

equation  P  «  BWVp*or  G  *  BV|r* where  is  the  free-fall  equilibrium 
velocity,  and  B  is  a  constant  depending  on  the  type  of  parachute.  This 
constant  has  been  estimated  to  be  0.0438,  0.575,  and  0.0785  for  24-foot 
nylon,  28-foot  nylon,  and  28-foot  silk  parachutes ,'  respect ively.  For  a 
constant  G-tolerance  criterion,  the  relation  between  the  velocity  and 
mass  density  of  the  air  (altitude)  is  of  the  form 


where  C  is  a  constant  depending  on  the  type  of  parr :hute  and  the  value  of 
G  selected. 

For  a  200-pound  jumper  with  a  20  G  criterion  and  a  2'8-foot  nylon  parachute, 
the  constant  C  is  estimated  to  be  5.812,x  10;^  and  for  a  30G  criterion, 

8.718  X  lO**  ,  Using  this  latter  equation  and  constants  a  velocity-altitude 
tolerance  table  and  chart  were  prepared  showing  a  SAFE  REGION  production  of 
20G  or  less,  a  DANGEROUS  REGION  PRODUCING  30G  or  more,  and  BORDERLINE  REGION 
producing  between  20  and  30G. 
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Weckman,  E.L.,  O.L.  Slaughter,  and  E.H.  Wood  1955  MEASUREMENTS  TO  EVALUATE 
THE  EFFECTIVENESS  OF  THE  FULL  PRESSURE  HALF  SUIT  IN  APPLYING  EXTERNAL  PRESSURE 
TO  THE  BODY,  (Aviation  Medical  Acceleration,  Lab.,  Johnsvllle,  Pa.) 
NADC-MA-5502,  March  21,  1955 
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Weinberg,  J.  W.  1959  DOUBLE -WALLED  FACEPIECES  MA-IA  ALTITUDE  HELMET 

(Wright  Air  Development  Center,  Wright -Patterson  AFB,  Ohio)  WADC  Tech 
Rep.  58-643  ASTU  212313. 
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Weinstock,  M.  &  W.  Boaz  1958  INVESTIGATION  OF  THE  PRINCIPLE  OF  CONTROLLED 
ACCELERATION  OPERATION  OF  FERSONN'EL  ESCAPE  CATAPULTS. 

(Pitman-Dunn  Laboratories  Group,  Frankford  Arsenal,  Philadelphia,  Pa.) 

Memo  r  ^dUin'  Re  poFt  ‘  No  r  TO  -  71 2 T  WADC^N  58^I72::“MTPR"3  3  -"6  00^  8  ^nT5A^l  78^ 

FA  Subproject  No.  C180,  OCO  Project  No.  TSl-15,  DA  Project  Nr.  502-06-001, 
Oct.  1958.  ASTIA  AD  207612 


ABSTRACT'  The  Pitman-Dunn  Laboratories  Division  of  Frankford  Arsenal  designed 
a  pressure-sensitive  relief  valve  in  comp  1 ia nee  with  a  request  by  the  Wright 
Air  Development  Center.  The  fiasic  project  (TS  1  - 1 5 -C 180 )  was  aimed  at  develop¬ 
ing  a  [■ropellant  charge  for  use  in  the  M5  catapult  in  order  to  ohtaiiS  a  safe 


-  3,020 


personnel  ejection  from  an  aircraft  at  runway  level;  the  relief  valve  was 
conceived  as  an  alternate  means  of  obtaining  this  capability.  The  relief  valve 
maintains  the  gas  at  the  pressure  level  required  for  optimum  acceleration  of 
the' catapult  by  venting  the  excess  gases  formed  during  the  catapult  stroke. 

In  this  configuration,  the  catapult  propellant  charge  must  be  great  enough 
to  produce  above-normal  operating  pressures  over  the  range  of  operating 
temperatures,  thus  insuring,  throughout  the  stroke,  an  abundant  supply  of  gas 
for  regulation  by  the  relief  valve.  The  test  firings  demonstrated  that  the 

.pressure  relief  valve  functioned  .satisfactorily.  The  test  results 
established  the  soundness  of  the  principle  of  controlled-acce lerat ion 
operation  in  personnel  escape  catapults. 
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Weinwiirm,  G.  P.  1959  X-15  WINDBLAST  TESTS 

(Air  Force  Flight  Test  Ctr.,  Edwards  AFB,  Calif.)  AFFTC-TN-58-42 ; 

ASTIA  AD-302  802;  March  1959 

SUMMARY:  The  X-15  windblast  tests  performed  on  the  Air  Force  Flight  Test  Center 
High  Speed  Track  are  analyzed  to  supply  aerodynamic  load  information  for  the 
seat,  and  points  out  a  number  of  deficiencies  in  the  system.  These  include 
malfunction  of  the  fin  locking  mechanism,  oscillation  of  the  extended  skip  flow 
generator,  weakness  of  the  parachute  package,  tendency  of  several  parts  of  the  seal 
to  puncture  the  pressure  suit,  and  material  failure  of  the  survival  garment  at  a 
number  of  points.  (ASTIA) 
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Welswurm,  K.  1961  EXPERIMENTAL  MOUSE  CAPSULE  WITH  LIFE  SLT>PORTING 
SYSTEM.  Kept,  on  Equipment  for  Life  Support  in  Aerospace. 

(Aerospace  Medical  Lab.,  Aeronautical  Systems  Division,  Wright- 
.  Patterson  AFB,  Ohio)  ASD  ,TR  61-323,  August  1961. 

ASTIA  Doc.  No.  AD-267  143 

ABSTRACT:  To  determine  the  basic  requirements  needed  to  furnish  a  sealed 
atmosphere  suitable  for  sustaining  life,  a  12- inch  sphere  housing  a  mouse 
cage,  2-week  food  and  water  supply,  atmosphere  control  units,  and  photo¬ 
graphic  equipment  was  designed  and  built  for  laboratory  testing.  Several 
methods  of  atmosphere  control  were  tested  using  drierite,  calcium  chloride, 
gaseous  oxygen,  and  potassium  superoxide;  Potass  '.um  superoxide  in  this 
application  performs  three  functions  in  a  single  process-it  absorbs  carbon 
dioxide,  it  absorbs  water  vapor,  and  it  releases  oxygen.  It  makes  possible 
an  atmosphere  regeneration  system  having  no  fans  or  other  air-circulation 
devices;  thus  resulting  in  higher  reliability.  Three  tests  using  potassium 
superox  ide ,  each  las  t  ing  tw  weeks7  ~w^f¥  verY“succes^  fu  lr*and  demons  tra  ted 
the  ad/antages  of  this  method.  (Author) 
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Wells,  J.  A.  1961  DESIGN  STUDY  OF  THE  CAPSULE  ESCAPE  VEHICLE  PARA¬ 
CHUTE  RECOVERY  SYSTEM  hardware .  (Space  Recovery  Systems,  Inc., 

El  Segundo,  California)  Repc.  No.  SRS  635,  Vol.  1,  ASD  TR  61-178, 

Vol.  1,  October  1961.  ASTIA  Doc.  No.  AD-269  124. 

ABSTRACT:  A  detailed  evaluation  was  conducted  to  determine  the  characteris¬ 
tics  required  in  a  parachute  recovery  system  for  an  escape  capsule  ejected 
from  an  aircraft  having  a  performance  capability  of  Mach  4  and  100,000  feet 
altitude.  Certain  operational  parameters  such  as  maximum  and  minimum 
deployment  velocity  and  altitude,  final  rate  of  descent,  capsule  weight, 
and  boost  rocket  thrust  were  given.  Based  on  this  evaluation,  a  general 
configuration  of  the  system  was  established.  ,  An  industry-wide  survey  of 
known  sources  of  recovery  system  hardware  components  yielded  data  that  were 
used  in  the  design  and  evaluation  of  several  basic  types  of  systems.  The 
most  prominent  of  these  were  a  gas-operated  pyrotechnic  system  and  an  electric- 
pyrotechnic  system.  The  gas-operated  pyrotechnic  system  was  selected  ulti¬ 
mately  as  the  optimum  type  available  currently.  A  test  program  was  estab¬ 
lished  for  qualification  of  the  selected  system.  (Author) 
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Wells,  J.  A.  1961  DESIGN  STUDY  OF  THE  CAPSULE  ESCAPE  VEHICLE  PARA¬ 
CHUTE  RECOVERY  SYSTEM  HARDWARE .  Vo  1 .  II  (Space  Recovery  Systems,  Inc., 

El  Segundo,  California)  Rept.  No.  SRS  635,  Vol.  2,  ASD  TR  61-178,  Vol.  2, 
October  1961.  ASTIA  Doc.  No.  AD-269  125. 


ABSTP'^jCT:  This  report  includes  detailed  technical  charts,  illustrations  and 
explanations  of  the  capsule  escape  vehicle  parachute  recovery  system  hardware. 
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West,  D.  R.  &  J.  T.  Greenslade  1962  ENGINEERING  EVALUATION  SEAT  SEPARATORS 
(Central  Experimental  and  Proving  Establishment,  Canada)  3EPE  RN  1622, 

May  1962,  ASTIA  AD- 287  009 

ABSTRACT:  In  conventional  jet  aircraft  such  as  the  T33  or  F86,  employing  a 
ballistic  catapult  type  of  ejection  seat,  man/seat  separation  is  accomplished  bjy 
the  difference  in  aerodynamic  drag  forces  and  masses  of  the  seat/man.  The  actiiAl 
time  of  separation  under  these  conditions  will  be  a  function  of  the  speed  at  which. 
ejec»-lon  occurs  and  the  orientation  of  the  seat/man  package  after  ejection. 

These  conditions  render  the  seat/man  separation  time  predictable  only  within 
a  relatively  broad  range,  and  in  the  low  altitude,  low  forward  speed  case,  a 
delayed  separation  could  cause  a  critical  collision  to  occur  between  the  man  anh 
seat.  The  introduction  of  a  man/seat  separating  device,  programmed  to  separate 
the  crew  member  positively  from  his  seat  at  a  specific  time,  will  reduce  the 
separation  time  normally  encountered  when  drag/mass  ratio  is  the  controlling 
factor.  This  would  eliminate  the  collision  probability  by  providing  a  safe  dlsV 
tance  between  the  man  and  the  seat  when  parachute  deployment  occurs.  Eliminatipn 
of  delay  in  speatatlon  will  permit  an  over-all  decrease  in  the  escape  system's 
functioning  time  and  thus  provide  an  improvement  in  height-above-ground  recoverV 
capability.  Ballistically  operated  man/seat  separator  actuators  were  obtained 
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on  a  load-for-test  basis  from  connercial  sources.  A  series  of  bench  tests, 
static  and  airborne  ejections  was  done  to  prove  the  separator  Installation  for 
the  T33  ejection  seat.  A  feasibility  of  Installation  study  was  done  for  the 
F86  aircraft.  (AUTHOR) 
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Wheelwright,  C.  D.,  J.  J.  Swearingen  and  J.  D.  Garner  1959  AN  ANALYSIS 

OF  SITTING  AREAS  AND  PRESSURES  OF  MAN.  (CAMR  Lab.,  FAA,  Oklahoma  City, 
Oklahoma)  Jan.  1959. 
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Whlllana,  M.G.  1942.  SPONGE  RUBBER  ABDOMINAL  BELT  FOR  USE  WITH  CRASH 
BOAT  CREW  TO  PREVENT  EFFECTS  OF  JOLTING. 

(National  Research  Council,  Canada)  4  Feb.  1942.  C-2477 
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White,  A.E.  1962  DEVELOPMENT  AND  QUALIFICATION  THRUSTER,  CARTRIDGE  ACTUATED, 

XM16 

O^eronautlcal  Systems  Division,  Wright-Patterson  AFB,  Ohio)  ASD'TDR-62-1061 
FA  Report  R-1639  ASTIA  AD  402  377 

ABSTRACT!  The  Air  Force  modification  of  the  B52  aircraft  escape  system  required 
a  device  to  position  leg  guards  for  the  protection  of  personnel  ejected  downward. 

It  was  determined  that  the  T22  thruster  being  developed  by  the  Frankford  Arsenal 
for  positioning  the  stabilizing  dorsal  fins  of  the  F103  aircraft  escape  capsule 
could,  after  minor  modifications,  be  used  as  an  interim  device  to  perform  this 
operation.  Frankford  Arsenal  was  asked  to  modify  the  T22  thruster  Into  a 
trunnion-mounted,  gas-fired  device  to  be  designated  Thruster ,. Cartridge  Actuated, 
ZM16.  In  all  performance  tests  specified  for  the  Xml6  Thruster,  the  unit  satisfiud 
military  requirements  for  use  In  the  B52  aircraft  escape  system. 
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White,  C.  B.,  P.  J.  Johnson  &  H.  T.  E.  Hertzberg  1952  REVIEW  OF  ESCAPE 
HATCH  SIZES  FOR  BAILOUT  AND  DITCHING. 

(Wright  Air  Development  Center,  ARDC)  Tech.  Note  WCRD  52-81;  Sept.  1952. 
ASTIA  AD  99  784 

ABSTRACT:  This  publication  reviews  wartl.ae  specifications  of  escape  hatches  in 
terms  o f  curTeht  and  oxpeYimenta  l^fTying  equipment.  EaChrT5T“The‘^si;mariarted 
bail-out  and  ditching  tests  was  begun  by  a  check  of  the  adequacy  of  the  present 
hatch  sizes  by  subjects  wearing  the  full  flying  equipment  in  present  use.  The 
hatch  opening,  if  too  small,  was  then  enlarged  until  it  was  adequate.  The  entire 
procedure  was  then  repeated  with  the  subject  wearing  experimental  '’.retie  clo..hing, 


/' 


3,023  - 


which  is  considerably  more  bulky  than  present  equipment.  First  the  A-1,  then  the 
E-1  survival  kit  was  used  with  each  trial.  It  was  found  tliat  the  present  stan¬ 
dard  sizes  of  20  by  31  inches  for  the  side  hatch  and  20  by  29  inches  for  the 
bottom  hatch  is  adequate  for  use  with  either  the  current  equipmentor  the  new 
experimental  heavier  clothing,  provided  no  tunnel  is  involved,  or  the  access  area 
is  not  obstructed.  It  was  also  found  that  the  standard  size  of  the  top  hatch 
should  be  increased  to  22  by  22  inches  and  these  should  be  a  step  or  ledge  not 
more  than  45  inches  below  the  lowest  edge  of  the  hatch  to  give  additional 
leverage  to  shorter  crew  members. 
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Vhite  R.  M.  n.d.  ANTHROPOMETRIC  MEASUREMENTS  OF  500  ARMY  AVIATORS. 
(Quatennaster  Rea.  and  Dev.  Ctr.,  Natick,  Mass.)  Unpub.  data. 


White,  S.  1960  PRESENT  AND  FUTURE  PERSONAL  EQUIPMENT.  Lectures  in 

Aerospace  Medicine.  11-15  January  1960  (Conducted  at  the  School  of 
Aviation  Medicine  USAF  Aerospace  Medical  Center). 
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Whiting,  A  A.  et  al.  1951  HEAD  IMPACT  AND  HELMET 
(Cornell  Aero.  Lab.,  Inc.,  Buffalo,  N.Y.)  Rept . 
Contract  No.  N6ori-11917,  30  April  1951. 


INVESTIGATION 
No.  0G-675-D-5, 
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Whitney,, R.  U.  1956  DEVELOPMENT  AND  EVALUATION  OF  NEW  CUTAWAY  ANTI-G  SUIT. 
Tech.  Memo  Rept.,  WCRD  56-34. 
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Whittenberger ,  R.  K.  1959  IMPROVED  SEAT  AND  BACK  CUSHIONS. 

(The  Goodyear  Tire  and  Rubber  Company,  Akron,  Ohio.)  Pro j .  7215; 

Task  71724  WADC  TR  59-376.  ASTIA  Doc.  No.  AD-233  446. 

Abstract:  Development  of  an  improved  pilot  seat  and  back  assembly  for  the 
reduction  of  pilot  fatigue  is  described  in  detail.  The  design  criteria  for 
these  seat  and  back  cushions  are  included.  The  study  covers  both  seat  design 
and  seating  materials;  25  experimental  pilot  seat  cushions  and  25  experimental 
back  cushions  were  produced  both  contoured  and  nonconiured,  as  well  as  foam 
rubber  and  polyurethane  foam.  The  results  of  this  study  indicate  that  poly¬ 
urethane  foams  of  a  proper  density  and  compression  resistance  can  be  safely 


3,024 


•nd  efficiently  used  In  aircraft  pilot  seat  and  back  cushions.  The  combined 
advantages  of  lighter  weight,  solvent  resistance,  and  closer  quality  control 

Indicate  that  the  polyurethance  foams  offer  a  superior  body  support  material, 
(author) 
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Whittingham,  P.D.G.V,,  H.  Lundy  &  F.  W.  Baskcrville  1956  COMPARATIVE  TRIALS 
ON  IMMERSION  SUITS. 

(Inst.  Aviation  Med.,  R.A.F.,  Famborough)  FPRC  977;  July  1956. 
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Wlant,  Harry  W.  &  R.  0.  Fredette  1956  A  STUDY  OF  HIGH  DRAG  CONFIGURATIOl 
AS  FIRST  STAGE  DECELERATORS.  (U.S.  Air  Force)  WADC  Tech.  Note  56-320, 
July  1956. 
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Wiesehofer,  H.  1940  USER  FLUGVERSUCHE  ZUR  FRAGE  DER  ERTRAGLICHKEIT  HOHER 
BESCHLEUNIGUNGEN  BEl  LlEGENDER  UNTERBRINGUNG  DER  FLUGZEUGINSASSEN 
(Question  of  Tolerance  of  High  Rates  of  Acceleration  by  Pilot  While 
Lying  Down;  Experimental  Studies) 

Luf tfahrtmcdiz in  4;  145-155 
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Wiesenhoefer ,  H.  1943  FLUGMEDIZINISCHE  CRUNDLAGEN  ZUM  BAN  VON 

SCHLEUDERSITZEN.  (Aero-Medical  Basis  for  Construction  of  Catapult  Seats) 
Oct.  1943.  ASTIA  ATI  52016 


ABSTRACT:  A  detailed  discussion  is  presented  on  the  aero-medical  principles 
for  construction  of  catapult  septs.  The  main  topic  of  the  discussion  is  the 
determination  of  how  well  the  human  body  is  able  to  withstand  the  strain 
connected  with  high  acceleration,  and  how  these  stresses  can  be  reduced,  and 
other  safety  measures  are  outlined.  Numerical  tables  are  given  showing  the 
stress  resistance  of  various  vertebrae  to  various  stresses.  One  proposed 
measure  to  reduce  acceleration  Is  to  catapult  the  seat  downward.  Results  of 
tests  showed  that  accelerations  of  18  to  20  g  for  a  period  of  1/10  to  2/10 
sec  are  permissible  causing  no  serious  effects  to  the  body. 
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Wiesehoefer  19A4  SCHLEUDERSITZABECHUESSE  MIT  MENSCHEN  ZUR. . .FLUGZEUG- 

MUSTER.  (Tolerance  of  Human  Subjects  to  Acceleration  During  Catapult 
Seat  Ejection)  Oct.  1944.  ASTIA  ATI  43761 

ABSTRACT:  Tests  were  performed  with  catapult  ejection  seats  with  human  subjects 
to  determine  tolerance  to  high  acceleration.  Catapult  seats  intended  for  the 
Do  335  and  He  219  fighters  were  used,  at  ejection  pressures  of  60  to  135 
atmospheres  corresponding  to  actual  flight  pf  both  aircraft.  Attention  is 
directed  to  the  difference  in  construction  of  both  assemblies.  On  the  basis 
of  results  obtained  it  is  shown  that  these  ejection  seats  may  be  used  without 
causing  injuries  to  pilots  due  to  excessive  acceleration.  It  is  considered 
premature  to  regard  accelerations  up  to  28  g,  which  have  been  well  tolerated 
In  the  tests,  as  lying  invariably  below  the  breaking  load  of  skeletal  structures 
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Wlesehofer,  H. ,  tr.  J.B.  Bateman  1945  AVIATION  MEDICAL  PRINCIPLES  FOR  THE 
CONSTRUCTION  OF  EMERGENCY  EJECTION  SEATS.  (Deutsche  Ver suchsansta It  fur 
Luftfahrt,  E.V. ,  Ber lin-Aldershof)  Rept.  Rf  301/12,  UM  1175(150)2402, 

27  Oct.  1943.  Translated  as  Appendix  2  to  Lovelace,  W.R. ,  E.J.  Baldes, 

&  V.J.  Wulff,  The  Election  Seat  for  Emergency  Escape  from  High-Speed 
Aircraft,  Aug,  31,  1945.  ASTIA  ATI  7245 


ABSTRACT:  Following  a  review  of  the  dynamic  processes  occurring  in  the  ejection 
of  the  catapult  seat,  the  effects  on  the  human  subject  resulting  from  accelera- 
tions  and  air  resistance  are  set  forth.  The  limiting  conditions  are  established 
under  which  the  thresholds  of  tolerance  of  the  human  body,  and  particularly  of 
the  spinal  column,  are  not  exceeded..  The  procedures  for  reducing  the  forces 
involved  and  certain  safety  measures  are  discussed. 

I.  Introduction 

II.  Technical  Details  of  the  Ejection  Seat. 

III.  Tolerance  Toward  Imp)act-Like  Accelerations. 

IV.  Experiments  on  Tolerance  to  Winu  Blast, 
y.  Flight  Tests  with  Catapult  Seat  in  the  Ju  87. 

VI.  Possible  Methods  of  Reducing  the  Acceleration  During  Ejection. 
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Wiesohofer,  ,  tr.  ,  J.B.  Batem.Tn  1945  CATAPULT  SEAT  EJECTION  WITH  HUMAN 
SUBJECTS:  T0LER/\NCE  TO  ACCE1.ERATI0N  OF  PERSONS  EJECTED  FROM  TILE  Do  335 
AND  He  219,  (Deutsche  Ver.s  uchsansta  1 1  Fur  Luftfahrt,  E.V.,  Ber  lin-Ad  ler- 
shof)  Deutsche  Luf tfahrtforschung:  Investi.gation  and  Report  No.  1393  , 

31  Oct.  1944.  TranslateJ  as  Appendix  14  to  Lovelace,  W.R.,  E.J.  Baldes, 

&  V.J.  Wulff,  The  Ejection  Scat  for  Energcncy  Escape  from  lij^h-Speed 
Aircraft .  ASTIA  ATI  No.  7245 


ABSTRACT:  The  report  deals  with  the  effects  on  human  subjects  of  scat  lejection 
from  a  stationary  mounting  using  high  driving  forces. 
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Using  a  catapult  seat  assembly  intended  for  model  Do  335,  twenty-seven  ejections 
have  been  performed  with  ten  subjects,  using  pressures  of  60  to  135  atmospheres. 
Using  that  intended  for  model  He  219,  fourteen  ejections  have  been  made  with 
five  subjects  at  pressures  of  60  to  90  atmospheres. 

Attention  is  drawn  to  the  differences  between  the  two  assemblies;  the  require¬ 
ments  for  each  are  set  forth,  and  the  results  of  the.  experiments  are  discussed. 
(Author) 
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Wilbur,  Carl  E.  1957  U.S.  NAVY  OPERATIONAL  EXPERIENCE  WITH  EJECTION  SEAT 
ESCAPE 

Journal  of  Aviation  Medicine  28:64-68.  Feb.  1957. 

ABSTRACT:  There  are  many  variables  involved  in  any  successful  ejection,  the^ 
principal  ones  being;  (1)  the  condition  of  the  aircraft,  including  its  altitude 
and  speed;  (2)  the  functioning  of  the  ejection  seat  mechanism,  including 
separation  from  the  seat  and  deployment  of  the  parachute;  and  (3)  the  reactions 
of  the  pilot,  including  his  decision  to  eject  and  his  ability  to  complete  the 
required  procedure. 

It  is  difficult  in  each  instance  of  ejection  to  isolate  the  variable  factors 
at  fault.  For  this  reason,  each  individual  ejection  should  be  considered 
as  an  occurrence  in  itself  for  purposes  of  safety  study  and  preventive  action. 
Furthermore,  it  is  not  possible  in  a  series  of  only  177  case§  to  be  on  firm 
statistical  ground. 

Although  the  ejection  system  has  been  relatively  safe  in  flight,  its  extra 
safety  factors  may  have  introduced  undesirable  features  into  escape  under 
extreme  emergency  conditions.  The  seat  cannot  be  fired  until  the  canopy  is 
jettisoned  and  thus  pulls  the  seat  catapult  safety  pin.  This  provision  prevents 
premature  ejection  through  a  closed  or  partially  opened  canopy.  However, 
since  in  this  system  failure  of  the  canopy  ejection  mechanism  would  mean 
Inability  to  eject  with  possible  fatal  results,  a  device  for  altcnate  removal 
of  the  safety  pin  has  been  invorporated  to  allow  ejection  through  the  canopy. 

The  remaining  major  areas  for  reduction  of  fatalities  lie  in  increasing  the 
probability  of  successful  escape  at  low  altitudes,  and  at  very  high  altitudes 
and  speeds. 

(The  paper  presents  several  graphs  and  many  statistics  concerning  speed 
during  escape,  cause  of  ejection,  and  survival  rate  of  ejected  pilots) 
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Wilcox,  B.  1958  THE  CALCINATION  OF  FILMNG  TIME  AND  TRANSIENT  L0^\DS  FOR  A 
PARACHUTE  CANOPY  DURING  DEPLOYMENT  /\NI)  OPENING.  (Sandia  Corp., 
Albuquerque,  N.  Mex.)  Kept.  no.  SC4151;  ASTIA  AD-156428;  Feb.  1958 

ABSTRACT:  Theoretical  relations  are  developed  for  use  in  predict!' ,  the  filling 
time  and  transient  shock  forces  developed  during  the  deployment  and  opening  of 
a  parachute  canopy.  These  relations  are  used  to  calculated  filling  times  and 
loads  which  are  compared  with  measure-d  values  obtained  from  full-scale  parachute 
research  flight  tests.  The  comparison  is  shown  to  be  good. 


-  3,027 
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Wilder,  J.H.  1958  MODEL  PARACHUTE  TESTS  IN  VERTICAL  WIND  TUNNEL  AT  WRIGHT  AIR 

DEVELOPMENT  CENTER  (Dayton  U.  Research  Inst.,  Ohio)  WADC  Technical  rept.  no. 

58-279,  Sep.  1958,  Contract  AF  33(616)3922,  ASTIA  AD-20A  424 

ABSTRACT:  The  static  stability  and  drag  characteristics  were  determined  of 
certain  presently  known  parachute  designs  from  wind  tunnel  tests  on  model 
parachutes.  A  special  3-component  balance  was  employed  to  me.isure  the  body  fixed 
components,  normal  force  (force  normal  to  the  balance-boom  axis),  pitching  momenfe 
and  tangential  force.  The  experimental  tests  were  conducted  in  the  12-ft 
vertical  wind  tunnel.  Twelve  parachute  models  were  tested,  and  the  results 
indicated  that  5  were  stable  about  zero  degrees  angle  of  attack,  that  1  was 
possibly  stable  about  zero  degrees  angle  of  attack,  that  1  was  possibly  stable 
at  zero  degrees  angle  of  attack,  and  that  1  would  not  inflate  at  any  air  velocitj^'. 
Those  parachutes  which  were  unstable  about  zero  degrees  angle  or  sick  were  in 
all  cases  stable  about  some  other  angle.  In  rbis  study  a  positive  slope  of  the 
moment  coefficient  versus  angle  of  attack  curve  at  a  point  of  zero  mement 
indicates  stability.  Tlie  manner  in  which  a  parachute  canopy  deforms  is  very 
important  to  the  stability  characteristics  of  that  parachute.  Deformation  alone 
is  believed  to  account  for  5  points  of  zero  mement  for  a  parachute  such  as  the 
the  20X  porosity  ribbon  instead  of  the  usual  3  points  of  zero  moment  experienced 
by  most  designs.  Drag  coefficients  at  zero  angle  of  attack  resulting  from  the 
wind  tunnel  teats  were  generally  lower  than  those  reported  from  free-fall  drop 
tests. 
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Wilkes,  W.H.  1952  ESCAPE  FROM  MULTIPLACE  SUPERSONIC  AIRCRAFT. 

(Paper,  Symposium  on  Problems  of  Emergency  Escape  in  High  Spefed  Flight, 

Wright  Field,  Ohio,  Sept.  29-30,  1952) 

ABSTRACT:  The  principal  dangers  involved  in  escape  from  an  airc'-aft  at  super¬ 
sonic  speeds  and  high  altitudes  are  as  follows:  (1)  explosive  decompression; 
(2)  immobility  due  to  uncontrollable  airplane  or  injury;  (3)  possibility  of 
collision  with  the  airplane  structure  such  as  win,..,  fin,  wheels,  etc.;  (4) 
possible  high  temperatures  due  fo  aerodynamic  heatii.g  of  the  crewman;'  (5)  ex¬ 
treme  horizontal  deceleration  after  entering  the  airstream;  (6)  physical  harm 
due  to  air  blast  on  face  and  body;  (7)  lack  of  oxygen;  (8)  extreme  cold;  and 
(9)  Inability  to  open  the  parachute  due  to  unconsciousness.  The  implications 
of  these  dangers  , re  briefly  discussed,  in  as  much  as  they  apply  to  multiplace 
bombers  operating  at  altitudes  up  to  6C,000  feet  and  speeds  up  to  Mach  2. 
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Wilkins,  R.W.  1944  BIMONTHLY  PROGRESS  REPORT  NO.  17  TO  THE  CMR-OSRD  ON 
CONTRACT  OEMcmr-143.  2  Oct.  1944. 


ABSTRACT:  An  anti-"g"  suit  has  been  constructed  out  of  cottdri  netting  which 
works  on  the  principle  of  the  "Japanese  finger  trap".  Tests  at  the  Wright 
Field  Centrifuge  show  that  it  gives  a  protection  of  1/2  to  1  "g". :  The  experi¬ 
mental  model  is  now  oeing  strengthened  and  simplified. 


1,740 


Wilkins,  R.  W.  1946  NET  SUIT,  COMBINED  WITH  PARACHITI:  AND  SAEiriY  ilAPMSS. 
(National  Research  Ctnincll,  Comnittec  on  Avietlon  Medicine,  Washington, 
D.  C ., )  Special  CAM  Report,  8  May  1946. 
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William?;.  D.C.  1959  T33  AIRC(UFT  EJECTION  SEAT  TRIALS  LOW  LEVEL  CASE 

USING  D-RING  LANYARD  SYSTEM  (Royal  Canadian  Air  Force  Central 
Experimental  and  Proving  Establishment)  Report  No  CEPE- 1363 
March  1959. 
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Wllliarr.s,  R.B.  &  R.J.  Benjamin  1960  ANALYSIS  OF  WEBBllTG  IMPACT  DATA  AND 
DETERMINATION  OF  OPTIMUM  INSTRUMENTATION  TO  BE  USED  IN  CONJUNCTION  WITH 
THE  IMPACTltC  OF  WE2BIIC .  (Cook  Technological  Center,  Morton  Grove,  Ill.) 
March  1960.  ASTIA  AD  237  171. 


ABSTRACT:  Quantities  of  data  have  been  obtained  at  Edwards  Air  Force  Base, 
California,  concerning  the  impact,  behavior  of  nylon  webbing.  The  basic  aims 
of  this  investigation  are: 

(1)  To  evaluate  and  analyze  the  methods  used  to  obtain  data  acquired 
during  nylon  webbing  impact  tests  conducted  at  Edwards  Air  Force  Base,] 
California. 

(2)  To  interpret  these  data  and  to  judge  their  reliability, 

(3)  To  recomriend,  if  necessary,  improved  or  modified  testing  metliods  dnd 
instrumentation  techniques  which  would  result  in  obtaining  data  of  greater 
value  in  future  tests. 

Analysis  and  interpretation  of  the  test  data  indicated  that  these  data  wer4 
of  intermediate  reliability.  Certain  trends  were  apparent,  but  relatively 
large  experimental  scatter  existed.  Possible  cau.ses  of  the  scatter  were  investi¬ 
gated  and  recommendations  were  made  fer  improvement  of  testing  methods,  equip¬ 
ment,  data  reduction  technique,  and  data  interpretation. 
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Willis,  J.  H.  N.  1956  THE  EFFECT  OF  SPRING  SUSPENSIONS  FOR  SEATS  ON  CONFORT 

IN  HIGH  SPEED,  LOW  LEVEL  FLIGHT.  (Ministry  of  Supply,  R.A.E.  ,  Farr.bcjrough,) 

Departmental  Memo  No,  ME  124 
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Wilson,  C.  L.  and  M.  B.  Zinn  1960  MEDICAL  PROBLEMS  IN  TESTING 
HIGH  ALTITUDE  PRE.SSURE  SUIT.  Aerospace  Med.  31:49. 


i’RE.SSURr.  sriT. 
AtT.:>St'.lce  Mod 


0^'t.RATI0^JU.  Uo£  OF  THE  VSITF.D  STATES  AIR  FORCE  PARTIAL 
i2( V) t825-8:8. 
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Wiisc:.,  Charlfs  1..  '146,2  PilYS lOLOGICAL  PROTECTION  Or  TilE  CSU-4/P  HICH*ALTITUDE 

PRFSSL'KF.  SUIT  , 

(6S70th  Atro^pici'  M.  dital  prpcirLii  Uahora  tor  irs  ,  Wr  ight -Pa  t  ter  ion  Air  Force 
Base,  Ohio)  Ayj<L-TDK -62 -  1  1 2  ASTL\  AO  2*1  074 

ABSTRv\CT:  The  SCU-A/P  high-a  1 1 1  tudr*  bladlir  pressure  suit  was  c!esi;’,n(?d  raainly 

for  quick  donning.  Each  oi  13  subjects  who  wore  the  suit  enscr.blc  was  rapidly 
decompressed  from  262  mm  Hg  ch.inoi  r  pressure  (7.6  kin)  to  42  i-m  Kg  chamber 
pressure  (19.8  '-ri)  in  an  averagt  of  1.3  seconds  and  then  furr’  t*.-  to  33.6  mn 
Kg  (21.4  km).  All  subjects  were  able  to  rerruin  at  33.6  nm  Hg  for  5  minutes 
without  any  difficulty.  Each  of  14  of  the  subjects  was  again  successfully 
exposed  to  the  sane  profile  except  ttia  t  one  hand  was  bare  and  the  other  hand 
was  protected  by  an  unpressurized  leather  flying  glove.  Eight  subjects  were 
easily  able  to  remain  at  8  to  3  nm  Kg  chamber  pressure  (30.6  to  36.7  km) 
continuously  for  120  minutes.  One  subject  wore  the  CSU'4/P  pressure  suit  ensemble 
during  a  special  decompression  study. 
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Wilson,  K.  G.,  et  al.  1945  SAFETY  ADVANTAGE  OF  REARWARD  SEATING  IN  PASSENGER 
AIRCRAFT.  (Consolidated  Vultee  Aircraft  Corp . ,  San  Diego,  Calif.)  Dec.  1945 
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Wilson,  R.  B.  1960  MAINTAINING  THE  CONFIDENCE  OF  THE  SPACE  CREW  IN 
THEIR  LIFE  SUPPORT  SYSTEM 

(Paper  SAE  National  Aeronautic  Meeting,  Los  Angeles,  Calif.,  Oct. 
10-14,  1960) 

(Society  of  Automotive  Engineers,  Inc.,  New  York,  N.  Y.) 

Rep.  244B,  Oct.  1960. 

ABSTRACT:  Detailed  data  on  environmental  parametcr.3  that  must  be  controlled 

to  maintain  healthful  conditions  In  a  satellite  cabin  are  presented.  A 
display  design  that  will  indicate  the  condition  of  these  parameters  is 
proposed  and  suggestions  are  made  for  instrumentation  design.  Ways  and 

means^'of  ver  1  fy  Ing  the  va  lidi  ty  of  the  di  splays  ,» re  discus  sed-.— Emergency - 

backup  for  the  environmental  parameters  is  also  provided.  (Tufts) 
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Wood,  J.,  C.C.  Cain  &  D.  Mahoney  n.d.  PHYSIOLOGICAL  EVALUATION  OF  THE 
PARTIAL  PRESSURE  SUIT.  Memo  Rept.  MrREXD-696-104p.  (unpublished) 
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Wood,  P.W.  1961  LIGHT  WEIGHT  HIGH  ACCELERATION  CREW  SEAT 

(Vought  Astronautics,  Dallas,  Texas)  Progress  Rept.  lio.  2,  AST/EIR- 13502 , 
June  1961. 
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Wood,  P.  W.  1961  INVESTIGATION  OF  A  NET  CREW  SEAT  CONCEPT  FOR  ADV^^•CED 

FLIGHT  VEHICLES,  PART  I  (Aeronautical  Systems  Division,  Wright -Pat terson 
AFB,  Chio)  Report  61-546.  Oct.  1961. 
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Woodbury,  J.  1959'  EVALUATION  OF  LOW  LEVEL  ESCAPE  SYSTEM,  ZERO  DELAY  AIRCRAFT- 
TO-ACTUATOR  LAltYARD.  (Naval  Air  Test  Cent'r,  Patuxent  River,  Md . )  Rept. 

No.  1;  Project  TED  No.  PTR  AE-5214;  A.STIA  \D-267  640;  14  Oct.  1959 

ABSTRACT: 

1)  A  flight  evaluation  was  conducted  by  the  Service  Test  rivlsion  to  delci.r.ine 
fh<‘  service  su  i  r  i  1  i  r  •'  ('*”  e  low  love’  pcr.-a'pe  sr>cr<'— ^  7erc  de'.av  a  i  r  c -a  ^  t  -  to - 
actuator  lanyard  developed  by  the  Naval  Patachutc  Unit,  El  Centro,  Ca.lifornia. 

2)  It  is  concluded  that  pilots  forget  to  hook  or  unhook  the  lanyard'  unless  speci¬ 
fically  reminded  by  radio  at  appropriate  times  during  the  flight.  The  hooking 
and  unhooking  of  the  lanyard  at  the  altitudes  recormix'ndod  by  the  Naval  Parachute 
Unit  interferes  with  other  cockpit  actions  and  occasionally  requires  a  head  motion 
which  is  conducive  to  vertigo  during  initial  climb  after  take-off  under  actual 
instrument  coiiditions. 

3)  It  is  recommended  that  the  lanyard  not  be  accepted  for  service  use. 

(AUTHOR) 
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Woodward,  C.  ct  al.  1957  INVESTIGATION,  DESIGN  AND  DEVELOPMENT  OF  AN 
F7U-3  EJECTION  SEA!  ENERGY --ABSORPTION  SYSTEM  FOR  REDUCTION  OF  CRASH 
FORCE -LOADS. 

(Air  Crew  Equipment  Laboratory,  Naval  Air  Material  Center,  Philadelphia, 
Pa.)  NAMC-ACEL-335  ,  24  .tune  1957. 


ABSTRACT;  Spina  1  i n juri es  resulting  from  failure  of  the  nose  landing 
gear  during  carrier  landings  caused  an  investigation  of  the  forces 
involved  and  research  into  a  method  of  reducing  these  forces. 

A  simulated  crash  test  determined  that  forces  along  the  vertical  plane 
of  the  seat,  corresponding  to  forces  in  the  vertical  plane  of  the  spinal 


.  3,03'J 


column,  were  far  in  excess  of  the  tolerable  Units  of  the  Hunan  body. 

An  energy-absorption  system,  consisting  of  a  stainless  steel  strap  with 
attaching  devices,  coupled  with  an  energy-absorbing  seat  cushion,  was 
devised  and  tested,  etc. 
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Wurzel,  E.M.  ,  L.'J.  Polansky  &  E.E.  Metcalfe  19^8  MEASUREMENT  OF  THE 

LOADS  REQUIRED  TO  BREAK  COMMERCIAL  AVIATION  SAFETY  BELTS  AS  AN  INDICATION 
OF  THE  ABILITY  OF  THE  HUMAN  BODY  TO  WITHSTAND  HIGH  IMPACT  FORCES. 

(Naval  Medical  Research  Institute,  Bethesda,  Md.)  Research  Proj.  X-630 
Rept.  No.  12,  March  1948. 


ABSTRACT:  The  force  required  to  break  aviation  safety  belts  used  in  private 
aircraft  was  determined  in  order  to  correlate  this  force  with  the  trd^iqja  record¬ 
ed  in  the  reports  of  private  aircraft  crashes.  The  force  was  determinecNjy 
using  a  new  method  of  testing  which  closely  simulates  the  conditions  believed 
to  exist  in  actual  aircraft  crashes. 

The  results  indicate  that  in  privau  aircraft  crashes  man  has  frequently  sur¬ 
vived  Impact  loads  of  2500  pounds  with  no  sign  or  symptoms  of  injury. 
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Yale  Aero:medic.il  Research  Croup  19'.i2  PN'EU>1AT1C  A.MI-G  GARMENTS. 

(Flying  Personnel  Research  CoTmittee,  Air  Ministry) 

F.P.R.C.  Report  No.  423e,  July  1992 


1,771 

York,  R.R.  1991  HYDROSTATIC  SUITS. 

(National  Research  Council,  Canada)  Report  tfC-2839,  8  Septei-H-r  1991 

ABSTRACT;  Tiiis  is  a  personal  report  of  the  service  tri.il  with  the  Franl<.s 
Flying  Suit  at  79  Squadron,  R.A.F.,  Ack  i  ingt  >.n  . 
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Young,  R.D.  199S  NOT'E  '  )  M'  I  'lh  i  R 

AN  AL'KOPIANE  MOVING  AT  A  hi  :■  > 

(Royal  Aircraft  E.st  ah  1 1  t.r.en’  .  1  iie.Pfi  .  ' 

Aug.  1999.  Appendi.-;  7  to  Lovelace,  W 
The  Ejcctioii  Se.it  from  Hip.h  Specul  ‘ 


N  'A  I 


A  .|i  JA  ATI  72^5 


•lORMAI.LY  FROM 

ro.  '989, 
j  .  W  u  1  f  f  , 


;  ■'fMARY :  Calculations  have  beer  nae'e  e;  t  Pe  flight 
illy  fro--  an  aeroplane  sioving  at  s.eed's  (C  degre 
'.n.-s.  E'ection  velocities  (  )  of  20  f.p.s.,  SO 
h'  ■  u  P'  and  dov;  .rcctions  have  b.3en  considered  for 
calculations  .are  tficiently  valid  for  practical  re 
eluded  that  an  upw,'d  ejection  velocity  of  about  90 
in  most  cases  for  t;a;  man  to  clear  the  aeroplane  stri 
eration  on  the  man  required  to  give  him  this  ejectio| 
to  be  about  12  1/2  g  acting  for  l/lOth  sec.;  this  is 
The  power  required  can  be  readily  provided  by  a  few 


path  of  a  man  ejected 
|es)  of  900  f.p.s.,  and 
f.p.s.  and  100  f . p . s . ' i n 
each  case,  and  the 
jquirements.  It  is  con- 
f.p.s.  should  he  sufficient 
ucture.  The  initial  accel- 
[n  velocity  is  estimated 
not  considered  serious, 
jounces  of  cordite.  (Author) 


Yustein,  S.E.  &' R.R.  Winans  1951  REPORT  OF  INVESTIGATION  FOR  DEVELOPMENT 
OF  AN  IMPACT  TEST  FOR  PROTECTIVE  HATS.  (Material  Lab.,  Naval  Shipyard, 
Brooklyn,  N.Y.)  Report  NS  181-013,  7  Aug.  1951.  ASTIA  AD  205  655 


ABSTRACT:  The  object  of  this  investigation  is  to  develop  the  Brinell 
impression  method  as  described  in  reference  (f) ,  with  a  view  toits  use 
in  drop  ball  impact  tests  on  protective  hats  for  brand  approval  and  inspec¬ 
tion  test  purposes. 
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Zabelicky,  R.  J.  1957  ANTI - BLACKOUT  VaLVES ,  MODEL  7050  SCOTT  AVIATION  CORP., 
MODEL  7050-2  SCOTT,  Models  10050-12800  ARO  EQUIPMENT  CORP.,  MODEL  13100 
ARO,  MODEL  5503,  C30,  ALAR  PRODUCTS,  MODEL  14050  ARO;  TESTING  AND  EVAL¬ 
UATION  OF. 

(U .  S.  Naval  Air  Development  Center,  Johnsvllle,  Pa.)  NADC-MA-LR25 
August  15,  1957. 

ABSTRACT:  Tests  on  the  subject  valves  are  being  conducted  at  AMAL.  Endurance 
tests  specified  in  MIL-V-9370  A  (ASG)  para.  4.  3.  2.  1  have  been  made  on  all 
valves  listed,  with  the  exception  of  the  Scott  7050-2.  While  complete,  data 
is  not  yet  available,  the  results  of  those  tests  made  indicate  that  the 
valves  tested  perform  as  per  specification. 
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Zabelicky,  R.J.  &  R.Z.  Snyder  1958  ANTI-BLACKOUT  VALVE,  >C)DEL  7050  MANUFACTURED 
EY  SCOTT  AVIATION  CORPORATION;  TEST  AND  EVALUATION  OF. 

(jj.S.  Naval  Air  Development  Center,  Jonnsville,  Pa  J  NADC-MA-LR37  Jan.  13,  1958 

ABSTRACT:  This  report  includes  the  procedures  and  results  of  qualification 
tests  pertormed  on  the  model  7050  anti-blackout  valve,  manufactured  by  the  Scott 
Aviation  Corporation,  in  accordance  with  the  tests  required  by  MIL-V-9370  A  (ASG). 
Conformixnce  to  this  specification  is  indicated  by  compliance  with  the  tests 
specified  in  para.  4  and  it  is  recommended  that  the  anti-blackout  valve  model 
7050  be  entered  on  the  Qualified  Products  List. 
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Zabelicky,  R.J.  &  R.Z.  Snyder  1958  /\NTI-BL/\CKDUT  VALVE,  MODEL  5503-C20, 
MANUFACTLTIED  BY  ALAR  PRODUCTS,  INC.;  TEST  AND  EVALUATION  OF. 

(U.S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR39  Feb.  6,  1958 

ABSTRACT:  This  report  includes  the  procedures  and  results  of  qualification 
tests  performed  on  the  subject  valve  in  accordance  with  the  tests  required  by 
MIL-V-9370  A  (ASG).  Conformance  to  this  specification  ’  indicated  by  compliance 
with  the  tests  ppecified  in  para.  4  and  it  is  recommend,  i  that  the  subject 
valve  be  entered  on  the  Qualified  Products  List. 
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Zabelicky,  R.J.  &  R.Z.  Snyder  1958  ANTI-BLACKOUT  VALVE,  MODEL  13100,  MANUFACTURE^ 
BY  THE  ARO  EQUIPMENT  CORPORATION;  TEST  AND  EVALUATION  OF. 

(u,S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR40  Feb.  6,  1958 

ABSTRACT:  This  report  includes  the  procedures  and  results  of  qualification 
tests  performed  on  the  subject  valve,  in  accordance  with  the  tests  required  by 
MIL-V-9370  A  (ASG) .  Conformance  to  this  specification  is  indicated  by  compliance 
with  the  tests  specified  in  para.  4  and  It  is  recommended  that  the  anti-blackout 
valve  be  entered  on  the  Qualified  Products  List. 


1,778 

Zabelicky,  R.  J.  &  F.  Gollub  1958  ANTI - BLACKOUT  VALVES:  .LETTER  REPORT 

CONCERNING  TED  ADC  AE  5100  (SCOTT  AVIATION  CORP.  MODEL  7050),  AE  5100.0 
(SCOTT  AVIATION  CORP.  MODEL  7050-2),  AE  5101  (ARO  EQUIPMENT  CORP.  MODELS 
10050  and  12800),  AE  5101.1  (ARO  EQUIPMENT  CORP.  MODEL  13100),  AE  5102 
(ALAR  PRODUCTS  MODEL  5503-C20),  AE  5107  (FIREWEL  CO.,  INC.  MODEL  19400), 
AND  AE  5108  (ARO  EQUIPMENT  CORP.  MODEL  4050-1) 

(U.  S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR45 
April  14,  1958. 

ABSTRACT:  This  interim  report  indicates  the  status  of  the  subject  projects. 
Tests  have  been  completed  on  Scott  7050,  Alar  5503-C20,  and  Aro  13100. 
Endurance  and  heat  testa  have  been  completed  on  Aro  12800,  10050,  and  4050-1 
Scott  7050-2,  and  Flrewel  19400. 


1,779 

Zabelicky,  R.J.  &  F.  Gollub  1958  Al^T I -BLACKOUT  VALVE;  LETTER  REPORT  CONCERNING 
SCOTT  AVIATION  CORP. ,  MODEL  7050-2 

(U.S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR49  April  30,  1958 

ABSTRACT:  The  Scott  Model  7050-2  anti-blackout  valve  has  been  rejected  due  to 
lack  of  conformance  with  para.  4. 4. 1.2  -  Trip  Acceleration,  MIL-V-9370  A  (ASG) 
after  having  been  subjected  to  the  endurance  tests  specified  in  para.  4.3.2. 1. 


1,780 

Zabelicky,  R.J.  &  F.  Gollub  1958  ANTI-BLACKOUT  VALVE;  LETTER  REPORT  CONCERNING 
ARC  EQUIPMENT  CORP.  MODEL  4050-1. 

<U,S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR53  May  22,  1958 

ABSTRACT:  The  Aro  Model  405;0-l  anti-baickout  valve  has  been  rejected  due  to  a 
ruptured  diaphragm  during  endurance  tests,  in  confcrraance  with  para.  4.3.2.!  of 
MIL-V-9370  A  (ASG). 
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1,781  ^ 

Zabeltcky,  R.J.  &  F.  Gollub  1958  TEST  AND  EVALUATION  OF  ANTI-BLACKOUT  VALVE, 
MODEL  19400  MANUFACTURED  BY  THE  FIREWFL  COMPANY 
^,S,  Naval  Air  Development  Center,  Johnsville,  Pa.J  NADC-MA-LR55  May  29,  1958 


■  ABSTRACT:  The  Firewel  Model  19400  anti-blackout  valve  has  been  rejected  due  to 
lack  of  conformance  with  para.  4. 4, 1.2.  -  Trip  Acceleration,  MIL-V-9370  A  (ASG) 
after  having  been  subjected  to  the  endurance  tests  specified  in  para,  4. 3. 2.1. 


1,782 

Zabelicky,  R.J.  &  F.  Gollub  1958  ANTI-BLACKOUT  VALVE  (SCOTT  AVIATION  CORP. 

MODEL  7050-2) 

ftj.S,  Naval  Air  Development  Center,  Johnsvillp,  Pa.)  NAX-MA-LR60  August  13,  1958 


ABSTRACT:  The  Scott  htodel  7050-2  anti-blackout  valve  has  been  rejected  due  to 
lack  of  conformance  with  para.  4. 4. 2.1,  MIL-V-9370  A  (ASG)  -  Pressure  Output, 
after  having  been  subjected  to  the  endurance  tests  specified  in  para.  4. 3. 2.1. 


1,783 

Zabelicky,  R.J.  &  F.  Gollub  1958  ANTI-BLACKOUT  VALVE;  LETTER  REPORT  CONCERNING 
ARO  EQUIPMENT  CORP.  MODEL  4050-1  (14084-5),  SERIAL  NO  XlOl 
(U.S,  Naval  Air  Development  Center,  Johnsville,  Pa.  NADC-MA-LR63 )  Aug.  19,  1958 


ABSTRACT:  The  Aro  Model  4050-1  (14084-5)  Serial  No.  XlOl  anti-blackout  valve 
has  been  rejected  due  to  lack  of  conformance  with  para.  4. 4. 2. 5  -  Recalibration, 
of  MIL-V-9370  A  (ASG),  after  having  been  subjected  to  all  of  the  specified 
individual  testa. 


1,784 


Zabelicky,  R.  J.  6.  F.  Gollub  1958  TEST  AND  EVALUATION  OF  ANTI-BLACKOUT 
VALVE,  MODEL  19400,  MANUFACTURED  BY  THE  FIREWEL  COMPANY. 

(U.  S.  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR70 
November  12,  1958. 

ABSTRACT:  The  Firewel  Model  19400  anti-blackout  valve  has  been  rejected 
due  to  lack  of  conformance  with  para ._4,4 . 1 .2  -  Trip  Accelerat ion ,  of  MIL-V- 
9370  A  (ASG)  and  para.  4.4.2. 1  -  Pressure  Output,  after  having  been  sub 
jected  to  the  endurance  tests  specified  In  para.  4.3.2. 1. 


3.042  - 


.1,785 

Zabelicky,  R.J.  &  F.  Gollub  1958  ANTI-BLACKDUT  VALVE,  MODEL  7050-2  MANUFACTURED 
BY  SCOTT  AVIATION  CORP.;  TEST  AND  EVALUATION  OF, 

^,S.  N^val  Air  Development  Center,  Johnsville,  Pa.)  ■nADC-MA-LR69  Nov.  12,  1958 


ABSTRACT:  This  report  includes  the  procedures  and  results  of  qualification 
tests  performed  on  the  Scott  Model  7050-2  anti-blackout  valve  in  accordance  with 
the  tests  required  by  MIL-V-9370  A  (ASG) .  Conformance  to  this  specification  is 
indicated  by  compliance  with  the  tests  specified  in  para.  4  and  it  is  recommended 
that  the  valve  be  entered  on  the  Qualified  Products  List. 


1,786 

Zabelicky,  R.J.  &  F.  Gollub  1959  ANTI-BLACKOUT  VALVE,  MODEL  4050-1,  MANUFACTCRED 
BY  ARO  EQUIPMENT  CORP.;  TEST  AND  EVALUATION  OF 
(u.S,  Naval  Air  Development  Center,  Johnsville,  Pa.^  NADC-MA-LR93  Oct.  9,  1959 


ABSTRACT:  This  final  report  includes  the  procedures  and  results  of  qualification 
tests  performed  on  the  Model  4050-1  anti-blackout  valve  manufactured  by  the  Aro 
Equipment  Corp.  in  accordance  with  the  tests  required  by  MIL-V-9370  A  (ASG). 
Conformance  to  this  specification  is  indicated  by  compliance  with  the  tests 
specified  in  para.  4  and  it  is  recommended  that  the  valve  be  entered  on  the  Quali¬ 
fied  Products  List. 


1,787 

Zabelicky,  R.J.  «  F.  Gollub  1959  ANTI-BLACKOUT  V.\LVES,  MODELS  10050  AND  12800, 
MANUFACTURED  BY  THE  ARO  EQUIPMENT  CORP,;  FINAL  REPORT  ON  TEST  AND  EVALUATION 
OF. 

(u.S,  Naval  Air  Development  Center,  Johnsville,  Pa.)  NADC-MA-LR94  Oct.  9,  1959 


ABSTRACT:  This  report  includes  the  procedures  and  results  of  qualification 
tests  performed  on  Models  10050  and  12800  anti-blackout  valves,  manufactured  by 
the  Aro  Equipment  Corp.  in  accordance  with  the  tests  required  by  MIL-V-9370  A 
(ASG).  Conformance  to  this  specification  is  indicated  by  compliance  with  the 
tests  specified  in  para.  4  and  it  is  recommended  that  the  anti-blackout  valves 
be  entered  on  the  Qualified  Products  List. 


1,788 

Zabelicky,  R.J.  &  R.Z.  Snyder  1961  TEST  AND  EVALUATION  OF  ANTI-BLACKOUT  VALVE 
MODEL  19400,  MANUFACTURED  BY  THE  FIREWEL  COMPANY 
(iJ.S.  Naval  Air  Development  Center,  Johnsville,  Pa.^  NADC-MA-L6043  Jan.  3,  1961 


ABSTRACT:  This  report  includes  the  procedures  and  results  of  qualification 
tests  performed  on  Model  19400  anti-blackout  valve,  manufactured  by  the  Firewel 
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Company  In  accordance  with  the  tests  required  by  MIL-V-9370  A  (ASG) .  Conformance 
to  this  specification  is  indicated  by  compliance  with  the  tests  specified  in 
para.  4  and  it  is  recoimended  that  the  anti-blackout  valve  be  entered  on  the 
Qualified  Froducts  List. 


1,789 

Zeigen.  R.  S.,  M.  Alexander,  E.  Churchill,  et  al.  1960  A  HEAD  CIRCUMFERENCE 
SIZING  SYSTEM  FOR  HEIMZT  DESIGN 

(Wright  Air  Development  Division,  Aerospace  Medical  Division,  Wright- 
Patterson  Air  Force  Base,  Ohio)  Project  7222,  Task  71749  WADD  TR  60-631. 
December  1960  ASTIA  AD  251939 

ABSTRACT:  A  system  for  the  sizing  and  design  of  rigid  and  semi-rigid  helmets 
based  on  a  single  key  kimension,  head  circumference,  is  described. 

Anthropometric  data  largely  obtained  in  the  1950  survey, of  Air  Force  flying 
personnel  were  analyzed.  The  three  sizing  programs  discussed  in  terms  of 
tabular  data  are  also  referred  to  in  terms  of  headforms  or  three-dimensional 
representations  of  these  data.  These  programs  are  a  Six-Size  Program  based 
on  mean  values,  a  Three-Size  Program  based  on  mean  values,  and  a  Six-Size 
Program  for  helmet  liner  problems. 

This  report  includes  an  account  of  the  historical  development  of  sizing 
systems,  programs,  and  resultant  headforms  in  the  Air  Force;  a  detailed 
statement  concerning  the  designed  rationale  and  statistical  concepts  used; 
comprehensive  tables  needed  by  the  designer  for  all  sizing  programs  discussed; 
a  statement  as  to  sculpturing  techniques  and  problems;  and  a  comment  on  preliminary 
validation  results  and  on  the  overall  design-material-sizing  concept. 

Appendices  Include  a  glassary  of  significant  terms,  descriptions  of  selected 
head  and  face  dimensions,  a  detailed  discussion  of  statistical  concepts  and 
formula  referred  to  in  the  report  and  tables  of  comparative  Four-  and  Six- 
Size  Programs  based  on  the  key  dimensions  head  length  head  breadth. 


1,790 

Zeller,  A.  F.  1957  PSYCHOLOGIC  FACTORS  IN  ESCAPE, 

J.  Aviation  Med.  28:90-95,  Feb.  1957. 

ABSTRACT:  The  ejection  sequence  begins  with  perception  of  the  situation.  Involves 
a  decision  as  to  the  action  to  be  taken,  and  is  followed  by  the  initiation  of 
the  action.  It  can  serve  as  a  vehicle  which  can  be  uced  to  analyze  the  various 

steps  of  the  entire  ejection  procedure  in  terms  of  the  important  psychologic _ 

variables  which  affect  the  individual's  bchav  during  this  procedure. 

The  first  step  in  the  decision  to  initiate  the  ejection  procedure  is  dependent 
upon  recognition  of  the  emergency.  One  other  consideration  which  is  Important 
in  the  decision  to  eject  in  multi-place  aircraft  ia  adequate  knowledge  by  other 
crew  members  of  the  action  being  taken  by  the  pilot. 


/ 
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Dif ficulties^uring  ejection  include  unfailiarity  with  ejection  equipment  and 
loss  of  consciousness  or  perspective  after  ejection.  The  general  feeling  of 
confidence  a  pilot  has  in  the  basic  equipment  which  he  is  flying  and  in  his 
ejection'  equipment  cau  be  spoiled  by  adverse  criticisms. 

One  of  the  best  preparations  for  an  ejection  should  be  an  actual  previous  ejection 
in  which  the  pilot  has  been  successful.  Somewhat  less  critical  training  exper¬ 
ience  is  obtained  from  tho  ejection  tower,  demonstrations  and  lectures.  One  other 
overfall  factor  associated  with  ejection  escape  is  the  pilot's  total  flying 
experience.  This  to  a  great  extend  reflects  his  background  and  maturity  as  a 
pilot. 


1,791 

Ziegler,  J.  E.  1952  A  NEUROSURGICAL  AND  MULTIPLE  PURPOSE  MONKEY  CHAIR. 
J.  Ub.  f  Clin.  Med.  40:484-485 


1,792 


Ziegler,  R.  B.,  N.  M.  Bums,  J.  Lazo,  &  B.  C.  Gifford  1960  THE  ROlZ  OF  A 

FLEXIBLE  COCKPIT  IN  HUMAN  ENGINEERING  RESEARCH.  (Paper,  31st  Annual  Meeting 
of  the  Aerospace  Medical  Association,  Americana  Hotel,  Bal  Harbour,  Miami 
Beach,  Fla.,  May  9-11,  1960) 
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RESTRAINT.  PROTECTION.  AND 
EMERGENCY  ESCAPE  SYSTEMS 

ANONYltOUS 


1,793 

Anon.  AIR  CARGO  AND  TROOP  SEIAT  EQUIPMENT.  (Oro  Manufacturing  Co.,  Adrian, 
Michigan) 


1,794 


Anon.  ESCAPE  BY  PARACHUTE  AT  HIGH  SPEEDS 

(  Air  Technical  Intelligence  Center,  Wright-Patterson  AFB ,  Ohio) 
F-TS-7321-RE,  ASTIA  ATI  160  665 


ABSTRACT:  With  flight  speeds  of  500  km  per  hour,  it  has  become  necessary  to 
find  a  way  to  enable  the  occupants  of  a  plane  to  bail  out  without  being  thrown 
against  the  airplane's  superstructure.  A  gas  explosion  is  the  simplest  source 
of  energy  to  react  quickly  and  powerfully  in  seat  ejection.  However,  the  com¬ 
bustible  mixture  has  to  be  proportioned  to  produce  &  force  that  will  push  the 
piston  fast  enough  to  eject  the  seat  yet  without  exceeding  a  speed  the  human 
body  can  endure.  The  experiments  on  seat  ejection  and  a  description  of  the 
ejection  seat  are  presented  in  this  report. 


1,795 


Anon.  n.d.  STATIC  AND  DYNAMIC  TESTS  OF  A  TYPICAL  TRANSPORT  PILOT'S 

SEAT  INSTALLATION  FOR  A  40  G  CONDITION.  (Naval  Air  Material  Center) 
Rept .  No.  ASL  NAM  24102,  Part  II  and  Part  I 


1,796 


Anon.  1943  EFFICIENCY  THROUGH  COMFORT  Flight  : 646-7  Dec.  9,  1943 
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1,797 

Anon.  1943  SOLE  CONSIDERATIONS  ON  STRATOSPHERE  FLIGHT  (Einiges  Ueber  Den 
Stratosphaercnf lug)  (Air  Documents  Division,  T-2  AMC,  Wright  Field, 
Ohio)  F-TS-2029-RE,  ASTIA  ATI  19023 

ABSTRilCT:  The  advantages  of  stratospheric  flights  and  its  effect  upon  aircraft 
and  personnel  are  reviewed.  Airborne  personnel  can  operate  safely  without 
ocygen  up  to  an  altitude  above  6  km.  Operation  in  altitudes  above  12  km  is 
considered  very  dangerous;  thus ,. pressurized  suits  and  cabins  are  employed. 
Heating  and  airing  of  the  cabin  are  discussed. 


1,798 

Anonymous,'  1944  CATAPULT  SEAT  IN  THE  TA.  154 
(Focke-Wulf .  Report  No.  20.009.  Part  2.  1944) 
R.A.E.  Translation  No.  54', 


1,799 

Anonymous,  1?44  SEAT  EJECTION  EQUIPMENT  FOR  THE  DO.  335 
(Domier  Report  3240.  June  1944) 

R.A.E.  Translation  No.  55 


1,800 

Anon.  1944  THE  SHOULDER  HARNESS. 

Air  Sure.  Bull..  l(10):8-9 


ABSTRACT:  When  the  seat  belt  alone  is  used  many  fractured  skulls  and  cervical 
injuries  result  from  belly  landings  since  the  flyers  head  is  thrown  forward 
against  the  cowling  or  Other  seat.  The  shoulder  harness  prevents  forward 
motion.  In  234  cases  of  crash  landings  in  which  the  personnel  wore  shoulder 
harnesses,  175  were  uninjured,  40  were  hurt  and  3  killed.  In  a  group  of  16 
not  using  the  harness,  all  were  injured  and  one  died. 


1,801 

Anon.  1945  ANTI-G  SUIT  FOR  FIGHTER  PILOTS. 

Flight  and  Aircraft  Engineer.  47(1881):37.  Jan.  1945. 


ABSTRACT:  As  early  as  1945,  Americans  .Tt  Wright  Field  developed  the  Berger 
G-2  suit,  consisting  of  5  air  cushions  for  the  stomach,  thigh  and  calves,  to 
protect  pilots  against  effects  of  excessive  "positive  g"  during  violent 
maneuvers.  A  short  note  about  experiments  and  some  particulars  added. 


/ 
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1,802 

Anon.  1945  THE  G-SUIT:  NOTES  FROM  THE  AIR  SURGEONS  OFFICE. 

J.  Aviat ion  Med .  16:45-46 

ABSTRACT:  Tlic  earliest  workable  G  suits  were  developed  by  the  Canadi.in  and 
the  Australian  air  forces,  followed  closely  by  the  US  Navy.  The  AAF ,  ' 
experimenting  with  the  Navy  suit,  modified  and  adapted  it  after  extensive 
tests  on  the  centrifuge  at  the  Aero  Medical  Lab.,  Wright  Field,  and  evolved 
the  present  suit  now  standard  for  the  AAF. 

The  G-3  suit  consists  of  a  series  of  5  air  bladders  positioned  over  the  f 
soft  tissue  areas  of  the  calves,  thighs,  belly.  Wlien  inflated,  the  air 
bladders  tense  the;  inelastic  cloth  of  the  suit,  exerting  pressure  upon  the 
body  to  keep  the  blood  from  flowing  downward  rapidly  and  to  force  it  back  to¬ 
ward  the  heart  . 

The  suit  makes  use  of  the  "exhaust"  compressed  air  from  the  aircraft's  vacuum 
instruii.e:.L  cor.r.cctirg  to  the  Dump  through  a  light-weight  value  which 

al^''^pplies  air  pressure  to  the  jettfsonable  gas  tanks.  Inis  valve  auto- 
maticalTy  inflates  the  suit  in  two  seconds  when  the  G  force  exceeds  2  G  and 
empties  it  when  the  G  force  returns  below  two,  giving  the  suit  a  pressure  of 
1  pound  per  square  inch  per  G  above  2  G.  The  flier  needs  only  to  plug 
the  suit  into  the  air  line  when  he  gets  into  the  cockpit.  The  rest  is 
automatic. 

Although  theoretically,  the  suit  offers  an  extra  tolerance  of  1.9  G, 
fighter  pilots  wearing  the  suit  have  never  reported  a  complete  blackout, 
regardless  of  tne  violence  ot  any  combat  maneuver  experienced. 


1,803 

Anon.  1945  SUMMARY  OF  REPORTS  ON  THE  DESIGN  AND  TESTING  OF  CATAPULTING  PILOT'S 

SEAT  IN  THE  SWEDISH  J-21  AIRPLAInE  .  (Kungl  .  Flygforva  1  tn ingen  Materie  lavde  Inin- 
gen ,  Stockholm) 

Translated  as  Appendix  19  to  Lovelace,  W.  R.,  E.  J.  Baldes,  &  V.  J.  Wulff, 

The  Ejection  Seat  for  Emergency  Escape  from  High  Speed  Aircraft.  ATI  No.  7245 


1,804 

Anon.  1946  AiNNOTATED  BIBLIOGRAPHY  ON  HUMAN  FACTORS  IN  ENGINEERING  DESIGN. 
(U.S.  Navy,  BuMed  &  Surg.)  February  1946 


1,805 


Anon.  1946  DESIGN  DATA  FOR  PILOT  EJECTION  SEAT  AND  CATAPULT -APPEND IX  3 
(Wright -Patterson  Air  Force  Base,  Ohio)  M.R.  TSEACll-4534-7-2,  Add.  1. 

1  May  1946.  ASTIA  ATI  12725 


ABSTRACT:  This  publication  lists  the  specifications  that  must  be  iret  by  the 
designer  of  the  pilot  ejection  seat  and  catapult. 


1,806 


Anon . 


1946  IMPACT  ABSORPTION  MATERIAL 

All  American  Aviation  Magazine.  24  Mav  1946. 


1,807 


Anon,  1946  INTERNAL  VIBRATIONS  EXCITED  IN  THE  OPERATION  OF  PERSONNEL  EMERGENCY 
ESCAPE  CATAPULTS  ' 

(prankford  Arsenal,  Philadeiphii,  Pa.)  Memo.  Rept.  No,  Mr-340  Nov.  26,  1946 
ASTIA  AD  51  792 


1,808 

Anon'.  1947  AEROMEDICAL  RESEARCH 

Abstract:  Bulletin  of  U.  S.  Arr.y  Medical  Dept.  7(3);256-257,  Mar,  1947 


ABSTR/\CT:  Brigadier  General  M.alcolm  C.  Grow,  the  Air  Surgeon,  has  stated  the  pro 

blcm  of  acronodical  research  by  reviewing  some  of  the  projects  we  must  accomplish 
within  the  near  future.  The  object  of  research  in  avi.ation  medicine  is  to  keep 
pace  with  aircraft  de.sign.  Jet  and  rocket  propulsion  permit  us  to  reach  altitude 
hitherto  impossible  with  reciprocating  engines,  and  they  create  urgent  problems  o 
human  physiology  wliich  we  must  solve  if  those  aircraft  arc  to  le  manned.  The 
first  of  these  has  to  do  with  acce  ler.it  ion  and  deceleration.  Pilot  escape  at  hig 
speeds  is  another  problem-  Intense  temperatures  is  still  another  problem  to  be 
solved  by  aviation  medicine  personnel.  (CARI) 


1,809 

Anon.  1947  CRASH  INJURY  RESEARCH- -Reverse  Seating  in  Transport  Aircraft  S 
The  Case  for  the  Backward-Facing  Seat. 

(National  Research  Council,  2101  Constitution  Ave.  Wash.  25,  D.C.) 


1,810 
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Anon.  19'48  MEASUREMENT  OF  TilE  LOADS  REQUIRED  TO  BREAK  CWDIRCTAi 

AVIATION  SAFETY  BELTS  AS  AN  INDICATION  OF  iou  ,.oILITY  OF  TilE  UU;.,C;  BODY 
TO  WITHSTAND  HIGH  IMPACT  FORCES.  (Naval  MeHLcal  Research  i..oC  ,.ace) 
Rept .  No  .  12 


1,811 

Anon.  1948  PILOT  SEAT  AFFORDS  QUICK  15G  EJECTION 
Aviat'ion  Week,  p.  9.  Or*'  18.  1948 


1,812 

Anon.  1949  AHFJYD  OF  THE  TI^^:S. 

The  Aeropl-.ru',  76(  197^ ) :  444  ,  22  April  1949 


ABSTRACT:  Particulars  of  the  P-1  protective  helrr.et,  evolved  by  th.-  Aero-M.  d  i  ca  1 

Laboratory  at  Air  Mat.  Comm.  Weip.hin,;  only  2  lb.,  tb.e  P-1  liel'et  oilers  pro¬ 
tection  against  projectile  fragmentation,  crashes  and  injuries  while  jettisoning. 


1,813 

Anon.  1949  EJECTION  SCAT  STUDY  REPORT  FOR  AIT.  1949  -NAY  Ih.^b  ON- 

EJECTIONS  AND  BAILOITS  (Naval  Avi.ition  Safety  Center,  Norfolk,  Va.) 


ABSTRACT:  The  increasing  ejection  rate-  per  unit  b.c'  irs  flown  and  an  increasing 
nuinbcr  of  these  units  llown  indicated  a  steady  mo.nting  of  tb.e  freq  i-e.cy  of 
ejections.  There  is  a  pronounced  re  1  a  t  i  c'li  sh  i  p  between  smtessiul  e.ections 
and  altitude.  The  relationship  I'jtween  altit  adc;  and  succe.siul  ejection 
becone.s  apparent  at  jOfiO  ft  and  e  jet  t  i  cvi  become  i  ni  rc-a  .  i  nV,  1  y  h.e'ardeus  a.s 
the  altitude  decrease.s  below  this  hej-,iit.  Tlic>  me. in  altitude  .it  wl  ich  ujcK- 
tions  occur  cJid  not  increa.se  durin;-,  the  period  covered  by  this  sii.vly.  In 
terms  of  nach  number,  M  -  0,70  is  the  be,- 1  nn  i  nr,  ot  the  v  r  1 1  i  c  1  !  v  liio.'.erous 
rone  for  ejections.  Ejecting  1  rom  the  r‘'P,  F/U,  and  'I'V  i-ocicl  aircr.ilt  is 
significantly  rr.ote  dangc-rons  than  ejecting  from  the  Udli  and  FJ  ra'dels.  Ejec¬ 
tions  from  tlie  swc'rt-win>;  F9j-  are  no  more  dangercui.  tli.in  tlose  tr.r-,  .he 
straight  wing,  ''‘'K.  Ejections  are  nore  dan.-.c-rous  thin  l>.iilt''its  sith  presvr.t 
equ  i  [uncnt  .  relationship  exi.-.ted  between  .iltitude  .ind  in  in;  ;ry  in  b.iil- 

outs  (as  long  as  irreducible  .  inimuri  is  ob.servcd).  Sucvess:'.’,  b.iilo.ts  may 
be  made  at  lower  altitudes  than  c-jections  with  present  cq  .,i  ent  .  No 
relationship  existed  between  speed  and  injnries  resulting  fro-,  ii,.:iloiits  with¬ 
in  the  speed  r.inge  in  whicli  b.iilo.its  are  made.  The  rean  s;<,ed  at  which  bail¬ 
outs  are  i..ade  is  sub,-,  tant  i.a  1  ly  Sic>wer  th.in  the  mc^.m  ^ipeed  ,it  whicli  ejections 
are  m.sde.  Bailing  out  from  the  FaU  model  aireratt  is  s  ig.n  i  i  i  c  ant  ly  more 
dangerous  than  bailing  out  of  AD  and  SNJ  models. 


3  050 


1,814 

Anon.  1949  EMERGENCY  EXIT. 

Aeronaut  ics .  London  (trilingual  edit.)  31:94,  95,  97,  and  98 


ABSTRACT:  The  article  deals  with  the  emergency  equipment  introduced  in  the 
early  days  and  with  the  mechanism  of  the  Mart in-Be.ker  ejection  seat.  Live 
ejections  made  at  high  speed  with  the  Mart  in- Baker  ejection  seat  between 
24-7-1946  and  17-7-1948  are  tabulated. 


1,815 

Anon.  1949  HANDBOOK  OF  HUMAN  ENGII'.'EERING  DATA  FOR  DESIGN  ENGINEERS. 

(  Office  of  Naval  Research,  Special  Devices  Center)  Tech.  Rept.  SDC-199-1-1. 
December  1 ,  1949 


1,816 


Anon.  1949  SYNOPSIS  OF  THE  AERO  MEDICAL  ASPECTS  OF  JET  PROPELLED  AIRCRAFT 
(Aero  .'■'.edical  Lab.,  Air  Materiel  Command)  January  1949.  ASTU  ATI  56134 


AiLS  I  icAC  I :  Brief  reviews  of  recent  developments  and  current  practices  are 
presented  or.  the  following  subjects:  requirements  and  equipment,  decompression 
sickr.i-ss,  cabin  pressurization,  explosive  decompression,  long  term  positive 
and  iu'.;.itive  acceleration,  pilot's  pneumatic  suit  for  positive  acceleration,  ’ 
cocKpit  design  and  temperatures,  flight  instruments,  psychological  limitations, 
sound  problems,  the  ejection  seat,  protective  helmets,  wind-blast  protection, 
and  vision.  Future  research  will  be  concerned  with  protection  under  emergency 
conditions  in  a  vacuum,  etc. 


1,817 


Anon.  195  0  PILCYf  EJECT-ION  .SEAT  BEING  TESTED  AT  SUPERSONIC  SPEEDS  TO 

DETERMINE  ITS  LIMITATIONS.  T.'rhn.  D.ita  Digest.  15  (3):  9,  March  1950. 


ABSTRACT:  To  find  out  the  speed  limitations  of  the  currently  used  USAF 
pilot  ejection  .seat,  AmC-Northrop  Aircraft  engineers  have  created  a  system 
which  propels  an  F-89  ejection  seat  along  a  track  at  speeds  up  to  1100  mph. 


-  3.051 


1,818 

Anon.  1950  SAPETY  BELTS  AND  HARNESS. 

National  Safety  News  60:98,  102,  March  1950. 


1,819 

Anon.  1950  SPECIAL  VALVE  IN  BRITISH  G-SUIT. 

Aviation  Week.  53(8):28  Aug.  21,  1950 


ABSTRACT:  Hymatic  Engng.  Corp.  and  R.A.F.  developed  an  improved  "ant i-g-valve” 
to  diminish  the  influence  of  acceleration  forces  on  human  organs,  e,g.  blood 
circulation,  when  maneuvering  with  high-speed  aircraft,  now  tested  in  de 
Havilland  V.enem  and  in  the  Spitfire.  The  problem  of  the  compressed  air  supply 
was  solved  with  this  valve. 


1,820 


Anon.  1951  ESCAPE 

Air  University  Quarterly.  4:37-39,  Summer  1951 


L,821 

Anon.  1951  EXCERPT  FROM  '‘THE  DANGEROUS  SAFETY  BELT" 
Scientific  American.  Vol.  184-185,  Dec.  1951.  P.  36. 


ABSTRACT:  Wlien  an  airplane  crashes,  the  safety  belt  that  passengers  are 
required  to  fasten  around  their  waists  may  become  a  deadly  hazard.  A 
Eiricish  physician  named  Donald  Teare  examined  28  victims  of  a  crash  at  the 
London  Airport  and  found  that  16  of  them  were  killed  by  chest  and  abdomen 
injuries  resulting  from  acute  flexion  of  die  body  over  tlie  safety  belt  .  ' 

Eiglit  of  the  victims  had  suffered  a  rupture  of  the  aorta-  an  extremely  rare 
injury,  almost  never  found  except  in  plane  accidents. 

One  of  the  two  survivors  of  the  crasli  was  the  stewardess,  w:io  was  in  the 
tail  of  the  plane,  apparently  the  safest  spot  .  Teare  urged,  a.s  many  others 
have  proposed,  that  the  passenger  seats  in  planes  be  arranged  to  face  the 
rear  of  tiie  plane.  The  specific  injuries  that  killed  most  of  tE'.e  victim.s  of 
the  London  crash,  he  said,  might  have  been  avoided  if  the  passengers  "had 
been  seated  with  their  backs  to  the  engine  and  supported  by  cushioned  upholst¬ 
ery 


-  3,052 


1,822 

♦ 

Anon.  1951  FITNESS  FOR  DUTY. 

Flight.  59(2192) !l0A-107;  25  J*n.,  1951 

ABSTRACT:  Survey  of  the  wrk  of  the  RJi.F.  Institute  of  Aviation  Medicine  ^ 

at  Famborough  from  1939  till  now.  On  the  improvements  of  ejector-seats, 
pressure  cabins  and  air-conditioning,  g-suits,  pressure  waistcoats, 
ventilated  suits  and  other  it^s  of  specialized  clothing. 


1,823 

Anon.  1951  HYMATIC  ANTI-C  VALVE. 

The  Aeroplane.  81  (2 101) :563  ,  26  Oct.  1951. 


ABSTRACT:  The  New  Hy.ratic  Anti-G  valve,  when  used  in  conjunction  with  a  special 
anti-G  suit,  enables  the  aircrew  to  retain  their  faculties  unimpaired  under  G- 
loadings  as  great  as  the  airframe  itself  will  stand. 


1,824 

Anon.  1951  IMPROVED  PILOT  SHOULDER  HARNESSES  WITHSTAND  38.6  G  CRASHES 
Techn .  Pat  Digest.  16:8  Jan.  1951. 

ABSTRACT:  Designed  to  provide  better  protection  in  case  of  a  crash,  the 
new  Air  Force  shoulder  harness  features  increased  strength  of  webbing 
and  better  distribution  of  forces  to  the  strongest  parts  of  the  human 
body.  The  latter  is  accomplished  by  an  inverted  'V"  crossing  the  pilot's 
thighs,  which  thus  absorbs  some  of  the  pressure  across  the  upper  abdomen 
encountered  with  the  old  harness. 


1,825 

Anon.  L951  PROBLEMS  OF  PILOT  EJECTION 

The  Aeroplane.  80(2071) :378-379  March  30,  1951 


ABSTRACT:  Summary  of  lecture  before  Roy.  Aero.  Soc .  on  physiological 
aspects,  trajectory  and  control  problems  of  ejection-seats,  which  re¬ 
quirements  are  to  be  fulfilled. 


3,053 


1,826 

Anon.  1951  SERVICING  MEMORANDUM  (STS-29-3)  AND  TEST  REPORT 
(UM-29-9.04:R1)  FOR  SAAB  EJECTION  SEAT  (Swedish) 

Translated  by  F.W.  Read,  Royal  Aircraft  Establishment,  Farnborough 
Library  Translation  No.  370.  ASTIA  ATI  113  968  or  AD  26  614. 


ABSTRACT:  A  number  of  new  points  of  view  have  .emerged  concerning  the 
production  of  ejection  seats.*  Among  others,  an  ejection  velocity  of  about 
18  mps  is  desired  together  with  retention  of  the  earlier  max.  acceleration 
and  rate  of  rise  of  acceleration.  This  performance  agrees  with  the  possi¬ 
bility  of  safe  ejection  at  max.  speed  under  the  influence  of  the  mass  inertia 
forces  operating  in  the  line  of  ejection.  Another  more  recent  desirable 
feature  is  that  the  acc, deration  is  balanced  so  that  a  high  finishing  accelera¬ 
tion  is  obtained,  by  means  of  which  a  better  balance  is  attained  by  means 
of  inertia  forces  and  aerodynamic  forces.  The  higher  lipnit  of  flying  speed, 
where  there  is  a  risk  of  breaking  up  the  seat  at  the  end  of  an  ejection,  may 
then  be  further  increased.  Concerning  the  calculations  for  free  trajectory 
and  safe  speed  se  S.A.A.B.  report  KFB-0-110  and  UM-29-9-12.  The  objectives 
already  mentioned  have  been  allowed  for  in  the  test  equipment  on  which  these 
series  of  tests  are  being  continued.  By  means  of  a  higher  testing  railway 
rig  at  S.A.A.B.  it  is  now  possible  to  test  with  Vo  values  up  to  21  m.p.s. 

The  accelerations  can,  to  a  certain  extent,  be  influenced  by  the  use  of 
different  cordite  and  throttling  than  has  been  so  far  used,  although  the 
dimensions  of  the  pressure  chambers  which  may  now  be  regarded  as  finalised, 
can  limit  the  possibilities;  even  so  due  allowance  must  be  made  for  the 
density  of  the  charge,  max.  pressure,  and  dimensions  of  the  cordite  etc. 


1,827 

Anon.  1952  AF  REVE/\LS  (T-1)  HIGH  ALTITUDE  PRESSURE  SUIT  Aviation  Week  57(15):  17 
Oct.  1952 

ABSTR/\CT:  In  the  thin  atmosphere  above  50,000  ft  a  flier's  lungs  must  be  super¬ 

charged  in  order  to  function,  pure  oxygen  alone  being  insufficient.  At  63,000 
ft  in  the  absence  of  some  sort  of  pressure  suit,  blood  will  "boil"  resulting  in 
body  expansion  to  twice  normal  size  and  almost  instant  death.  Discarding  earlier 
cumhsersome  patterns  in  pressure  suits,  the  Air  Force  T-1  combines  altitude  pro¬ 
tection  with  ahti-g  suit,  crash  helmet,  earphones,  microphones,  oxygen  ma.sk, 
goggles,  defroster  and  oxygen  bailout  bottle.  The  T-1  is  inflated  automatically 
if  cabin  pressurization  is  lost.  The  problem  of  applying  counter  pressure  to  the 
surface  of  the  body  was  solved  by  a  new  method  and  pilot's  lungs  are  charged  with 
high-pressure  breathing  oxygen  from  the  inflated  suit  and  helmet,  thus  preventing 
this  collapse. 


-  3,054  - 


1,828 

Anonymous  1952  AIRCRAFT  TYPE  29.  EJECTIONS  BY  CATAPULT  SEAT 
Translated  by  Air  Technical  Intelligence  Center 
Wright -Patterson  AFB,  Ohio 
ATIC-235370;  F-TS-8748/III  AST U  AD  153  353 

ABSTRACT:  This  report  describes  the  circumstances  leading  up  to  an 
ejection  and  the  procedures  used  during  several  ejections.  He  also 
describes  the  injuries  to  personnel  as  a  result  of  ejection. 


1,829 

Anon.  1952  NEW  CAPSULE  FOR  HIGHSPEED  BAILOUT 
Aviation  Week  57(4) :36.  July  28,  1952 


ABSTRACT:  A  new  escape  developed  by  Douglas  Aircraft  Co.  is  discussed. 

The  capsule  is  expelled  clear  of  the  speeding  plane  by  a  rocket  charge 
and  is  stabilized  in  flight  by  three  rear  fins.  Forward  speed  is  first 
slowed  by  a  small  auxiliary  chute  decelerating  from  1,100  to  300  feet 
per  second  in  about  5  seconds,  then,  at  a  safe  speed,  the  main  chute  opens. 
The  capsule  is  sealed  and  pressurized  for  use  in  atmospheric  conditions 
above  50,000  ft.  Fresh  air  is  fed  in  "by  wave  motion".  Survival  gear 
similar  to  that  carried  in  Navy  life  rafts  is  supplied.  A  test  run 
under  simulated  conditions  was  tolerated  well  and  without  discomfort 
by  the  test  subject. 


1,830 

Anon.  1952  CHUTE  TESTING  DUMMY 

Canadian  Aviation  25(8):62.  August  1952 

ABSTRACT:  The  need  for  a  dumniy  for  testing  parachutes  and  ejector  seats, 
that  simulates  closely  the  behavior  of  an  unconscious  man  during  a  free 
fall,  was  realized  early  In  1951.  The  requirements  were  based  upon  the 
physique  of  an  average  RAF  aircrew  member,  the  data  being  provided  in 
collaboration  with  the  medical  department  of  the  Air  Ministry  and  the  London 
University. 

To  reproduce  human  behavior  during  free  fall  from  a  great  height,  it  was 
necessary  to  discover  the  weight,  center  of  gravity,  and  moment  of  gyration 
about  various  axes  of  all  bodily  components-.-  This  data  was  obtained  from 
the  dissection  of  about  1200  bodies  of  the  correct  size  and  weight. 

The  "GQ-Hairlok  Dummy  Man"  consists  of  a  steel  skeleton,  supporting 
rubberized  hair  mouldings  which  give  the  correct  external  shape.  The 
components  are  assembled  by  screws.  Spring  joints  minimize  the  damage 
from  excessive  movement.  The  rubberized  hair  material  whicli  gives  the 


-  3,055 


dummy  its  outer  shape  is  normally  an  upholstery  filling.  Resilient  and 
durable,  it  is  covered  by  a  sectioned  canvas  suit  which  takes  the  place  of 
the  human  skin.  In  addition,  the  dummy  wears  a  flying  suit  of  normal 
design,  patterned  with  black  and  white  segments  to  make  it  easier  to  see 
during  a  fall.  (Journal  of  Aviation  Medicine  23(6): 631,  December  1952) 


1,831 

Anon.  1952  HEAD-GEAR  FOR  SAFER  FLYING. 

Research  Reviews  NAVEXOS .  p.  510,  Oct.  1952 


ABSTRACT:  A  comparatively  minor  head  injury  can  cause  a  pilot  to  lose  control 
of  hi.s  craft  with  disastrous  results.  Consequently  researchers  at  the  Cornell 
Aeron.  Lab.  have  been  devoting  a  lot  of  time  to  devising  protective  helmets. 
Eight  different  types  of  helmets  were  tested  and  results  are  given. 


1,832 

Anon.  1952  HOW  MUCH  IS  GREATER  FLIGHT  SAFETY  WORTH? 
American  Aviation  15(46); 30,  May  26,  1952 


ABSTRACT:  For  the  air  industry,  the  price  of  safer  flying  will  be  close  to  half 
a  billion  dollars.  The  alternative  is  a  drastic  tightening  of  government 
controls.  Harry  F.  Guggenheim,  chairman,  presented  this  opinion  in  the  second 
annual  progress  report  of  the  Foundation  Committee  of  the  Cornell -Guggenheim 
Aviation  Safety  Center.  Lack  of  money  has  resulted  in  a  failure  to  apply  all 
the  information  that  is  already  available.  Also,  traffic  ground  facilities; 

*^*^^11  these  are  adequately  provided,  far  stricter  government  regulation  must  be 
imposed.  Mathematical  calculations  based  on  the  laws  of  probability  are  showing 
great  promise  in  accident  analysis,  pilot  performance  studies,  weather  forecasting, 
and  similar  fields.  Anti-collision  devices  are  also  drawing  attention;  a  combin¬ 
ation  of  airborne  and  ground-monitored  radar  continues  to  look  like  the  best 
solution  at  present.  Seat  strength  studies  are  a  promising  area  of  development. 

The  British  have  advanced  fire  control  by  the  innovation  of  suspending  a  large 
plastic  sphere  filled  with  fire  suppressant  over  the  crashed  aircraft. 


-  3,056  - 

1,833 

Anon.  1952  SAFER  AIR  TRAVEL  OUTLOOK  BRIGHT 
Aviation  Week  56(20) : 21-22,  May  19.  1952 

ABSTRACT:  An  exhaustive  survey  of  current  aviation  safety  research  by  the 
Guggenheim  Aviation  Safety  Center  indicates  that  recent  progress  justifies  an 
optimistic  view  for  safer  air  travel  of  tomorrow.  The  United  States,  Canada 
and  Great  Britiin  together  are  conducting  about  900  individual  research  projects 
costing  over  $50  million  annually,  to  promote  aviation  safety.  Some  samples  of  * 
advancement  in  safety  work  are  cited. 


1,834 

Anon  ,  1952  A  SELF-RELEASING  SEAT- BELT. 

Flight.  (London)  61:767,  June  27,  1952 


ABSTRACT:  A  coupling  device  for  seat  belts  so  designed  as  to  open  up 
automatically  under  excess  g-ldads  (under  crash  conditions)  is  described. 
The  Inventor,  Mr.  J.  R.  Stuge  Whiting  of  Great  Britain,  has  applied  for 
patent  protection. 


1,835 


Anonymous  1952  SHOULDER  HARNESS  SAVES  THREE  PILOTS 
Aviation  Week  57(15):15.  Oct.  1952. 


1,836 

Anon.  1953  EJECTION  PROCEDURES 
Flying  Safety.  9(12): 14-15 


1,837 


Anon.  1953  EJECTION  SEAT  DEVELOPMENT  IN  SWEDEN. 

The  Aeroplane.  85(2209) -.692-694  ,  Nov.  20,  1953 


ABSTRACT:  Some  information  is  given  about  the  ejector  seats  developed 
by  S.  A.  A,  B.  in  Sweden. 

The  first  dummy  ejection  was  made  by  S..\.A.B.  as  early  as  January  1942 
to  test  their  model  I  ejection  seat.  A  description  of  this  seat  is  given 
in  the  article  The  Mark  11  is  a  special  light  weight  seat  (installed 
weight  70  lb.)  which  is  Intended  for  installation  in  the  Folland  Gnat. 


The  ejection  velocities  are  considerable  lower  than  the  British  equiva¬ 
lents.  A  drawing  with  installation  dimensions  is  given. 


3.057  - 


1,838 

Anon.  1953  INTRODUCING  THE  BONE-BOX. 
Flight.  64(2341): 723-724,  4  Dec.  1953 


ABSTRACT:  The  crash  helmet  reaches  the  I..A.F.:  its  purpose  and  capabilities 


1,839 

Anon.  1953  SAVE  PILOTS  IN  CRASHES. 
Scl.  News  Letter.  63(13): 206 


ABSTRACT:  A  description  of  a  shoulder  harness,  seat  belt,  and  gravity 
reel  combination  for  low-level  crashes  is  given.  The  safety  device 
was  developed  by  F.  E.  Weick,  director  of  the  Personal  Aircraft  Research 
Center  at  Texas  A.  and  M.  College,  College  Station,  Texas. 


1,840 

Anon.  1953  SUITED  FOR  SAFETY.  Flying  Safety,  9  (5): 5. 

Summary:  Notes  on  the  new  T-1  altitude  suit  assembly  are  given.  The  suit 
assembly  under  research  for  seven  years  at  the  Aero  Medical  Laboratory  at 
the  Air  Research  and  Development  Command’s  Wright  Air  Development  Center  has 
been  successfully  tested  to  sustain  life  at  106,000  ft.  in  altitude  chambers 
The  assembly  includes  an  anti-g  component,  communication  equipment,  oxygen 
valves  and  regulators,  a  protective  helmet,  a  visor  with  defrosters,  and  an 
oxygen  bailout  cylinder. 


1,841 

Anon.  1953  SUIT  FOR  SURVIVAL  Flying  Safety,  9  (7):  18-19 

Sunmary:  A  short  outline  of  rules  to  follow  in  making  the  M-4  anti-exposure 

flying  suit  watertight  is  given.  The  method  of  donning  the  suit  is  described 
Accessory  equipment  and  special  hints  to  aid  si;rvival  in  water  or  in  extreme 
cold  are  mentioned. 


1,842 

Anon,  (initials  only:  C.M.L.)  1954  GETTING  AWAY  WITH  IT. 

MARTIN-BAKER  EJECTION  SEATS,  MKS  2,3  AND  4. 

Flight  pp  748-751,  19  November  1954. 


1,843 


3,058  -  ■ 


Anon.  1954  lELMET  STAYS  ON  AT  MACH  1.04 
Modern  Plastics,  31(6): 100  Feb.  1954 


ABSTRACT:  Illustrated  note  on  eJeper Imental  helmet  which  is  fitted  to  Individual 
pilot  bv  making  initial  plaster  cast  of  pilot's  head”,  material  of  helmet  is 
fibrous  \ilass  reinforced  plastics  based  on  polyester  resin;  slots  are  cut  into 
crown  to  reduce,  windshock  and  airlift  during  bail-out. 


1,844 

Anonymous  Nov.  1954  SAFE  TEST  EJECTIONS  MADE  FROM  50  FEET, 
Aviation  Veck  61(20) ;64. 


1,845 

Anon.  1954  SAFETY  BELT  FIRM  MAKES  PLANE-AUTO  BELTS.  Flying  55(6): 50. 


1,846 

Anon,  1954  UNDERWATER  CANOPY -JETTISON 
Flight  66(2387) :613 


ABSTRACT:  M.L.  Aviation  Co.,  Ltd.,  of  White  Waltham,  Berks,  has  now  developed 
a  mechanism,  which  forces  the  canopy  open  even  if  the  aircraft  is  deeply  sub¬ 
merged  in  water,  as  in  the  case  of  carrier  based  aircraft  missing  the  carrier 
deck  and  hitting  the  sea.  This  mechanism  can  be  applied  to  any  clam-shell  type 
of  canopy  hinged  at  Che  rear  and  secured  at  the  front  by  an  orthodox  latch. 


1,847 

Anon.  1954  THE  WELL  DRESSED  AIRtftN  Flight  64(23333) : 500-501 

ABSTRACT:  From  items  of  equipment  exhibited  in  the  station  show  at  Farnborough  • 
was  possible  to  form  a  picture  of  how  aircrew  of  the  near  future  will  be  dressed 
and  equipped.  From  the  research  carried  out  in  Germany  during  war  and  in  the  U.| 
and  Great  Britain,  3  methods  of  pressurlration  have  emerged.  The  first,  cabin 
pressurization,  is  already  in  every  day  ise  and  is  sufficient  for  present  requin 
ments  up  to  50,000  ft. 

The  second  and  third  methods  of  pressurization  h  ve  therefore  emerged.  They  are 
known  as  the  partial  pre ssure  suit  and  f u 1 1  pr e  s  s u^i^  s  u i^ .  Th e  pa  r  t i a  I  pr e  s  s  u  r  e 
suit  is  a  garment  which  does  not  cover  the  whole  body  -  -he  feet  and  hands  are 
generally  left  free.  It  performs  its  functions  be  applying  a  direct  constructiw 
pressure  to  the  body  in  much  the  same  way  as  a  g-suit  and  straltjacket  which  nev 
theless  allows  the  pilot  full  freedom  of  movement.  The  full  pressure  suit  is  in 
effect  a  tailored  pressurized  cell  enclosing  the  whole  body. 


-  3,059  - 


-1,848 

Anon.  1955  DOUGLAS  DESIGNS  COMPACT  LIGHTWEIGHT  EJECTION  SEAT. 
Aviation  Age.  23(3):50-53,  March  1955 


ABSTRACT:  A  new  ejection  seat  has  been  designed  for  the  A4D-1,  which 
possesses  a  carrying  skin.  During  ejection,  the  chair  is  automatically 
loosened  from  the  pilot.  He  possesses  no  adjustable  head  or  foot  rest. 

The  chair  and  the  equipment  of  the  pilot  weighs  over  50  lbs.  less  than  the 
Comparable  installation  of  the  Douglas  A2D-1  and  F4D1  manufactured  for 
25  g  force  and  a  40  g  crach  force.  It  withstood  a  dloay  of  60  g. 


1,849 

Anon.  1955  NEW  HARNESS  LETS  YOU  MOVE  FREELY.  Aviation  Age  24(5) :206-207 . 
Nov.  1955 


1,850 

Anon.  1955  OPERATIONAL  EXPERIENCE  WITH  EJECTION  ESCAPE  SYSTEMS  FROM 
1  JANUARY  1949  THROXH  31  DECEMBER  1954. 

(Directorate  of  Flight  Safety  Research,  Norton  Air  Force  Base,  Calif.) 
1  Aug.  1955.  ASTIA  AD  72809 


ABSTRACT:  Current  ejection  escape  systems  provided  a  means  for  successful 
escape  from  aircraft  i‘n  a  wide  range  and  combination  of  airspeeds  (up  to  560 
knots),  altitudes  (500  to  38,000  ft),  and  attitudes.  Improvements  in  design 
and  maintenance  and  greater  familiarity  with  the  operation  of  ejection  escape 
equipment  reduced  fatalities  from  277.  in  1951  to  217,  in  1954.  Further  reduc¬ 
tion  was  believed  obtainable  by  (1)  better  training  of  aircrew,  maintenance, 
and  inspection  personnel;  (2)  better  design,  maintenance,  and  inspection  of 
ejection  escape  systems;  (3)  providing  all  personnel  using  ejection  seats 
with  both  automatic  opening  lap  belts  and  automatic  opening  p>arachutes;  and 
(4)  expeditious  retrofit  of  in-service  aircraft  with  improvei'ients  which  have 
been  approved  for  ejection  escape  systems. 


1,851 

Anon.  1955  PROJECT  DETAILS  OF  TED  ADC  AE-1407,  HU>AN  PERFORMANCE 
LIMITATIONS  IN  AIRCRAFT  CATAPULTIIC  AND  ARRESTING. 

Bureau  of  Aeronautics  letter,  AE-14/36  of  17  Oct.  1955. 


-  3,060  - 


1,852 


Anon.  1955  ROCKING,  NOT  TUMBLING,  IS  BAILOUT  HAZARD, 
Aviation  Week  63(26); 21-23  26  Dec.  1955 


ABSTRACT:  Dumny  testa  on  sled  raocknp  of  Convair's  F-102A  give  researchers 
new  design  data  for  advanced  supersonic  ejection  system. 


1,853 

Anon.  1955  TESTS  AT  FORD  PROVIDE  PASSENGER-PACKAGING  INFORMATION 
CEC  Recordings .  9(6)  Nov.  Dec.  1955. 


1,854 

Anon.  1956  AIRCRAFT  EMERGENCY  PROCEDURE  OVER  WATER. 
(U.S.  Coast  Guard.  1956)  CG-306 


1,855 

Anon.  1956  .  AIRCRAFT,  PASSENGER  SEATS;  SAFETY  WITH  ACCELERATION  OF  9G. 
Engineering  (London)  181(4693) ; 19-  ,  Jan,  6,  1956 


ABSTRACT;  A  new  type  of  aircraft  passenger  seat  is  described  designed  to 
withstand  an  acceleration  of  9  g,  facing  forward  or  aft.  When  forward  » 
facing,  in  an  emergency  landing,  the  back  of  seat,  which  is  padded,  will 
fold  fprward  %rhen  struck  behind. 


1,856 

Anonymous  Dec.  1956  ARDC  SLED  TESTS  EJECTION  IMPACT  FORCE. 
Aviation  Week  65(24) ;81;83 . 


1,857 

Anon.  1956  DEVELOPING  THE ' MARTIN -BAKER  EJECTION  SEAT. 
The  Aeroplane  9012324) : 14 1-143 


-  3,061 


,858 

Anon.  1956  DEVELOPING  THE  MARTIN -BAKER  EJECTION  SEAT- 
The  Aeroplane  90(2325) : 168-171 .  Feb.  1956. 


1,859 

Anon.  1956  DOWN,  BOY,  DOWN  Flying  Safety  12(2): 16-20.  Feb.  1956. 


1,860 

Anon.  1956  EJECTION  EQUIPMENT  FOk  MACH  3 

Flight  (Lnndon)  70(2497);  856 ,  Nov.  30,  '1956 


ABSTRACT:  An  ejection  seat  designed  by  Lockliccd  Aircraft  for  dowr.w.ird  ojecci 

at  speeds  , up  to  Mach  3  features;  (1)  brackets  to  hold  tlje  pilot'-,  hel'ot  ste 
and  to  reduce  loads  on  the  neck;  (2)  knee  guards  to  prevei.C  sj'^'a.yir.g  o;  th.e  1 
with  a  webbing  harness  to  restrain  the  arms;  (3)  automatic  strar/St-vi  prevent 
ing  of  the  legs,  (4)  fins  extending  beneath  and  beside  the  seat  to  provide  .-.t 
zation;  and  (5)  an  airflow  deflector  plate  forming  an  "atmosphere  capsule  "  to 
reduce  transverse  forces  and  air  blast. 


1,861 


Anon,  1956  EJECTION  SEAT  DEVELOPED  FOR  MACH  3  AFTER  ARDC  DECIDES 
ON  aVPSl’LES.  Aviation  Week.  65(15)  :72,  Qct.  1956 

ABSTIviCT;  A  supersonic  oscap''  ejection  seat  has  been  developed  which 
is  designed  to  permit  safe  escape  limits  exceeding  800  kts,  at  sea 
level  and  Mach  J  at  altitude.  The  levelopment  comes  in  the  face  of 
a  decision  by  Air  Research  and  Development  Command  to  require  escape 
capsules  incorporating  protective  and  survival  devices  for  all  new 
aircraft  with  performance  exceeding  oOO  knots  IAS  and  50,000  altitude. 


1,86; 
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1,863 

Anon.  1956  ROCKET -PROPELLED  EJECTOR  SEAT 

Engineering  (London)  182(4734); 691  -  ,  Nov.  30,  1956 

ADSTRACT:  A  rocket -propel led  ejector  seat  is  briefly  described,,  designed  to  permit 
pilots  of  Convair  TF  102A  combat  trainer  aircraft  to  escape  safely  even  at 
emergencies  near  ground  level,.  The  new  Rtscu  Mark  1  seat  combines  a  normal  cart¬ 
ridge-actuated  catapult  with  a  rocket  incorporated  in  the  inner  tube  and  brought 
into  action  by  the  eartridge  catapult.  Comparative  tests  with  a  standard  M3 
cartridge-actuated  ejector  seat  indicate  that  rocket-propelled  escape  systems  ensure 
greater  clearance  from  the  aircraft,  a  reduction  in  the  deceleration  rate  as  the 
man-seat  mass  is  catapulted  in  the  air,  and  a  greatly  increased  "on-the-deck" 
escape  probability. 


1,864 

Anon,  1956  SEAT  BELTS  Cons  line  r  Reports  21(5): 212-217,  May  1956 


AnSiRACT:  Con.'jumcrs  Union  bought  39  brands  of  scat  belts  and  put  then  through 
a  s, erics  of  tests  devised  by  Cornell  Aeronautical, Laboratory.  All  but  three 
of  tae  brands  tested  were  designed  for  use  by  one  person;  the  others  were  of  the 
scat-wide  type.  Only  13  brands  survived  CU's  initial  test  series.  Ar.iong  the 
..6  brands'  judged  Not  Acceptable  --  two-thirds  of  those  tested  --  were  the  belts 
offered  as  optional  equipment  on  Chovrolets,  Pontiacs,  Studebakers,  and  Packards; 
a  Sears -Roebuck  belt;  and  two  Montgomery  Ward  belts.  Belts  were  tested  for 
fabric  strength,  quick-release  buckles,  and  color  fastness. 


1,865 

Anon.  1957  CL'SHIONING  THE  PILOT. 
Flight.  71(2518):540 


A3STPu\CT:  Chance  Vought  uses  a  3  ft.  long  s ta inless -s t eel  ejection  scat- 
rr.nunting  strap  interposed  between  the  aircraft  structure  'and  the  seat.  It  is 
designed  to  stretch  several  inches  thus  absorbing  heavy-landing  loads,  t'  seat 
cushion  consisting  of  a  layer  of  foam-rubber  padding  applied  to  a  shaped  pad 
made  of  rigid  framed  plastic  which  collapses  under  load,  absorbs  hard-landing 
shocks. 


-  3,063  - 

1,866 

Anon.  1957  THE  EJECTABLE  SEAT  OF  THE  MARTIN-BAKER  MK4. 
Aviation  Magazine.  (238):24,25,  1  November  1957 


ABSTRACT:  A  detailed  description  of  the  ejection  seat  of  the  Martin-Baker 
MK4  type  is  given  in  this  article.  The  discharge  mechanism  and  the 
ignition  is  described.  Furthermore,  the  parachute  and  the  opening  of  the 
,  head  parachute  are  discussed.  Several  ties  are  fastened  to  the  chair  to 
prevent  the  legs  from  moving  around  during  firing.  The  ignition  is  83  ft/sec 
the  maximum  acceleration  20  g.  The  chair  is  40  kilo 


1,867 

>'AINTEN,\NCE  INSTRUCTIONS  FOR  POWDER  TYPE  S'^'ORES 
(Naval  Gun  Factory,  Washington,  D.C.)  Rept.  no.  NGF-T-30.57' 
NAVORD  rept.  no.  5519,  16  Sep  1957,  ASTIA  AD- 143  563 


J,868 


Anon.  1957  SHOCK  ABSORBING  SEAT  REDUCES  INJURIES 
Aviation  Week  66(14):61.  April  1957. 


l,8'9 

Anon.  1957  TELESCOPING  BOOMS  STABILIZE  SUPERSONIC  EJECTION  SEAT. 
ARDC  Newsreview.  Oct.  1957,  p.  4 


1,870 

Anon.  1957  TWO  GROUND  EJECTION  SEATS  TEl 
Aviation  Weak.  67(11);88,89  16  Se 


STED  IN  LIVE  A.ND  DUMMY  RUNS, 
ptember  1957  . 


ABSTRACT:  A  6-pic'ture  series  illustratin! 
Mark  V  ground  level  ejection  seat,  demons 
who  ejected  himself  out  of  a  Grummon  F9F-| 
runway . 


ig  the  use  of  the  Martin  Baker 
trated  by  a  pilot  of  the  R.A.F. 
8T  with  a  speed  of  120  Kt  on  the 


1,871 


Anon.  1957  TWO  NTW  ESCAPE  SEATS  DEVELOPED 
Aviation  Week  66(17):37  April  1957  | 


1,872 


-  3,064  - 


Anon.  1957  U.  S.  AIR  FORCE  FULL  PRESSURE  SPACE  SUIT  IS  LIGHT,  PERMITS 
FREE  MOVEMENT.  Aviation  Week  67(23) :29,  Dec.  9,  1957. 


^  ,873 


Anon.  1958  BANG!  YOU'RE  ALIVE! 

Air  Clues.  13(3): 66-73  Dec. *1958 


ABSTRACT:  This  article  traces  the  development  of  ejection  seats.  The 
^e  o  t  e  British  firm  of  Martin-Baker  is  synonymous  with  ejection  seat 
istory  and  much  help  has  been  received  from  them  in  writing  the  article. 
The  many  changes  in  the  design  of  the  seats  are  not  detailed  and  an 

faci'r®  «rticle  contains  many  new 

^acts,  and  isiv^ber  of  the  photographs  have  not  previously  been  published. 


1,874 

Anon.  1958  BIBLIOGRAPHY  OF  UNCIASSIFIED  HUMAN  ENGINEERING  REPORTS.  U.S.  NTDC 
NAVEXOS  P-1491.  Jan.  1,  1958 


1,875 


Anon . 


1953  ENERGY  ABSORPTION, 

The...Proicct  Engineer  (The  Thermix  Corp  .  , 


April 


1958) 


1,876 


Anon.  1958 

GRAVITY  IN 
Wall  Street  J. 


MOUSE  IN  LIQUID  SUIT  SHOWS  HOW  MAN  MAY  SURVIVE  STRESS  OF 
SPACE  TRIPS 
8  Feb.  1958 


1,877 

Anon.  1959  AEROMED  FACILITY  STUDIES  SHOCK  ABSORBER  SEATS  FOR  JET 
PASSENGERS  Aviation  Week  70(21): 136-  ,  May  1959 

ABSTRACT:  This  brief  article  describes  a  hydraulic  shock  absorber 
system  whereby  passengers  in  jet  transports  would  be  able  to  survive  fairly 
high  impact  accelerations.  The  data  from  which  the  proposed  system  was 
designed  were  obtained  by  Cornell  Automotive  Crash  Injury  Research.  Two 
methods  of  applying  the  shock  absorbers  for  deceleration  are  described 
and  seat  fitting  are  indicated. 


3,065 


1,878 

Anon.  1959  AIRCREW  COMFORT  AND  SURVIVAL 

The  Aeroplane.  (London),  96 (2481) : 3^8-350 ,  March  20,  1959. 


ABSTRACT:  A  general  discussion  is  presented  of  control  systems,  equipment, 
and  techniques  utilized  by  the  Royal  Air  Force  to  insure  the  comfort  and  survival 
of  its  airmen  in  the  newer  high  speed,  high  altitude  aircraft.  General  perform¬ 
ance  capabilities  and  operating  procedures  are  outlined  for  cabin  pressure  con¬ 
trol  systems,  temperature  and  ventilation  control  systems,  oxygen  systems,  and 
pressure  suits  and  helmets.  Ejection  seats,  parachute  assemblies,  aircraft 
dinghies,  and  emergency  radio  units  are  also  discussed.  Names  of  manufacturers 
and  illustrations  of  various  items  of  equipment  are  included. 


1,879 


Anon.  1959  BACKGROUND  TO  BELTS:  A  SUMMARY  OF  KNOWN  FACTS  ABOUT  A  LITTLE - 
KNOWN  BUT  VITAL  SUBJECT.  ilaLfll ,  (Lond)  (2973):  243-7. 


1,880 

Anon.  1959  ESCAPE  FROM  Si:CKI.\G  AIRCRAFT. 

British  Medical  Journa’.  (5127);9C5,  11  April  1959. 


ABSTRACT:  The  serious  concern  of  the  Royal  Navy,  especially,  stirruilatcd  by  a 
survey  showing  that  up  to  1954  30%  of  aircrew  involved  in  any  kind  of  ditchin,; 
did  not  survive,  led  to  research  into  the  practicability  of  using  the  ejection 
seat  to  escape  from  submerged  aii;craft.  In  aircraft  the  cockpit  canopy  may  be 
locked  and  the  pilot  strapped  tightly  into  the  seat.  If  the  aircraft  ditches 
and  sinks  before  he  can  open  the  canopy  and  climb  out,  his  situation  is  grave. 

The  canopy  is  held  fast  by  the  differential  pressure  of  the  water,  which  rises 
by  approximately  one  atmosphere  for  every  33  ft.  (1  Om.)  in  deptli.  The  pilot 
will  have  to  wait  until  the  cockpit  has  "flooded-up"  to  a  differential  pressure 
favorable  for  jettisoning  the  canopy.  If  the  rate  of  sinking  is  disproportionate 
ly  greater  than  the  rate  of  flooding  up,  the  anopy  may  cave  in,  or  the  aircrait 
sink  too  deep  for  successful  escap)e.  The  physiological  reactions  to  underwater 
ejection  need  careful  evaluation. 


1,881 

Anon.  1959  ESTABLISHMENT  OF  THE  CRITERIA  FOR  THE  DESIGN  OF  A  PASSENGER 
SEAT  THAT  OFFERS  A  MAXIMUM  OF  PROTECTION  TO  THE  OCCUPANT  IN  A  CASE 
OF  A  CRASH.  (Royal  Netherlands  Aircraft,  Factories  Fokker)  Rept,  No. 
FS-3A. 


-  3,066  - 


1,882 

Anon  1959  ILLUSTRATION  OF  PROJECT  MERCURY  RESTRAINT  HARNESS 
Aviation  Week  Oct.  19  1959  p.  30 


1,883 

Anon.  1959  H\RT1N-BAKER  EJECTION  SYSTEM  HIGH  SPEED-HIGH  TEST  AND  ' 

EVALUATION  (Joint  Parachute  Test  Facility,  El  Centro,  Calif.) 

Technical  rept.  no.  2-59,  Proj.  TED  no.  ELC  AE-5242.2;  ASIIA  AD  244  200 

ABSTR(\CT;  Of  the  total  of  twelve  t  st  flights  conducted,  ejection  was 
Successful  and  satisfactory  in  all  firings.  Seat-dummy  separation  was 
accomplished  ten  times,  the  two  malfunctions  resulting  from  interference 
between  seat  system  components  and  auxiliary  test  equipment  items.  The 
dummy  was  recovered  on  nine  ()f  the  ten)  tests,  a  hardware  malfunction 
causing  the  one  failure.  As  a  result  of  the  test  program,  ejection  seat 
function  was  adjudged  satisfactory.  As  stated  by  Appendix  A.  evaluation 
of  the  general  parachute  performance  was  to  be  made  oh  the  basis  of 
data  gathered  on  the  free  bailout  facility,  the  maximum  performance 
capability  required,  and  the  effect  of  drogue  or  other  component  failure. 

In  addition,  the  possible  use  of  a  28-foot  parachute  and/or  the  integrated 
torso  harness  was  to  be  investigated.  In  this  connection,  a  Bureau  of 
Aeronautics  instruction  of  9  December  1958  required  the  employment . of 
the  integrated  harness  on  all  tests  made  subsequent  to  that  date.  The 
twelve  tests  were  conducted  in  three  basic  phases  such  that  six  were  made 
with  the  ^tandard  Martin-Baker  24-foot  parachute  and  harness  system,  two 
with  the  MBA  parachute  and  Naval  Parachute  Unit  integrated  harness,  and 
four  withPioncer-N?U  integrater*!  harness.  Minor  malfunctions  were 
frequently  encountered,  but  generally  satisfactory,  results  were  obtained 
with  all  three  parachute-harness  assemblies.  The  over-all  results  of  the 
test  program  conducted  demonstrate  the  serviceability  of  the  subject  . 
ejection  system.  (Author) 


1,884 

Anon.  1959  S-\FETY  AND  SURVIVAL  EQUIPMENT 
Navaor  00-8-  T-52,  1959 

ABSTFU\CT;  This  m.inual  is  prepared  for  the  survival  officer  and  the  Flight 
Surf;t'iin  as  a  training  guide  with  general  but  comprehensive  coverage  of  the 
various  items  of  safety  and  survival  equipment.  The  write-ups  for  most  items 
list  some  technical  features. 

The  described  equipments  are: 


1 . 

Oxygen 

cqu ipment 

2. 

Parachutes 

3. 

Safety 

belts  and  harnesses 

4. 

Ejection  seat 

5, 

Flight 

clothing 

6. 

Emergency  protective  clothing 

Anon.  1959  SPACE  CRAFT  SEATS  ARE  DESIGNED  TO  FIT  PILOT. 

MSV  Department  General  Electric  News  Jan.. 23,  1959,  p.  3. 


1,886 

Anon.  1959  UNDERWATER  ESCAPE  FROM  AIRCRAFT 
Instrument  Practice.  13(3) :293. 

ABSTRACT:  A  series  of  experiments  made  by  the  Ballistic  Research  Establishment 
Measuring  methods,  problems  and  result. 


1.887 

Anon.  1959  '  URETHANE  FOAM  PROTECTS  MISSILE  INSTRUMENTS 
'  Electrical  Engineering  78(l):282-283,  March  1959 

ABSTRACT:  Urethane  foam  is  used  to  package  sensitive  instruments  carried  in  the 
nose  cone  of  Thor  and  Atlas  missiles.  The  foam  is  molded  into  a  sphere  no  larger 
than  ah  oversized  basketball  and  withstands  impacts  up  to  45,000  g's.  It  pro¬ 
tects  the  equipment  from  vibration  and  shock  from  the  launching  to  the  time  it  is 
ejected  and  returns  to  impact  with  the  earth. 

1.888 

Anon.  1960  B-70  ESCAPE  CAPSULE 

Flying,  66(4): 36  April  1960 


1,889 

Anon.  1960  EJECTION  SEAT  STUDY  (Naval  Aviation  Safety  Center, 
Norfolk,  Va.)  June  1960,  ASTIA  AD-238  492 

ABSTRACT:  A  statistical  analysis  is  presented  showing  the  degree  of 
personnel  injuries  sustained  during  ejection  from  ’isabled  aircraft. 
Factors  analyzed  include  altitude,  speed,  seat  systems,  attitude,  and 
^'types^f ^emergehey .  Ejection  frequency  and  fatality  rates  per  10,000 
hours  flying  time  are  also  presented.  A  comparison  is  made  between 
injuries  resulting  from  ejections  and  bailouts. 


3,068  - 


1,890 

Anon.  1960  LUNAR  JOURNEY 

Lnncet  (London)  1(7134):  117-118,  21  May  I960 


ABSTRACT:  The  physiological  problems  of  orbital  and  space  flight  are  briefly 
reviewed,  including:  (1)  the  typical  aviation  stresses  of  acceleration,  low 
barometric  pressure,  and  temperature  and  humidity  extremes,  for  which  adequate 
measures  of  protection  are  available;  (2)  prolonged  weightlessness,  the  "breakof 
phenomenon,"  and  primary  cosmic  radiation,  about  which  little  is  known;  and  (3) 
problems  of  lunar  flight  which  will  require  further  development  of  existing 
techniques,  such  as  increased  acceleration  stress,  the  mental  strain  of  extended 
flight,  the  additional  radiation  hazard  of  the  Van  Allen  belts,  and  the  necessit 
for  the  provision  of  large  quantities  of  food  and  oxygen. 


1,8?1 

Anon.  1960  PERSONNEL  RESTRAINT  DEVICES  FOR  ADVANCED  FLIGHT  VEHICLES,  PART  I. 
(Goodyear  Aircraft  Corporation)  June  1960 


1,892 

/iNON.  1960  TECO  PRODUCING  FORM  FITTING  SEAT  FOR  200  PASSENGERS  IN  JETS. 
Aviation  Daily.  6  Dec.  1960,  P.  214 

SUMM\RY:  Describes  new  "Mason  Seat"  (after  E.  Gilbert  Mason,  President,  Teco, 

Inc.)  Form-fitting  plastic  contour  seat  with  only  70  parts  (500  in  standard). 
Has  two  prototype  models,  one  19  inches  between  arms  for  1st  class,  and  other 
17  inches  between  arms.  Claims  will  cut  maintenance  907.,  and  costs  307.  lower 
at  $350-400  per  seat.  A  first-class  double  seat,  including  leg  rest,  weighs  54 
lbs. 

The  seat  incorporates  energy  absorption  and  will  take  loads  in  excess  of  30  Gs . 
It  obtains  flexibility  by  simple  forged  legs  which  quick  lock  to  a  three-inch 
tube  which  universally  fits  all  track  tie-downs,  including  wall  mounts.  Mason 
it  can  be  removed  in  5  minutes  by  1  man. 

Prototype  seats  have  been  demonstrated  to  Boeing,  Convair,  Douglas,  Lockheed 
and  some  airlines. 


1,893 

Anon.  1961  AEROSPACE  YEAR  BOOK.  (1961  Edition) (Wash . ,  D.  C.;  Amer.  Aviat 
Pub.  Inc.,  1961). 


-  3,069 


1,894 

Anon.  1961  AIR  FORCE  TESTS  CONVAIR  SUPERSONIC  EJECTION  SEAT  Aviation 
Week  Feb.  13,  1961,  106-107. 


1,895 

Anon.  1961  AT  SUPERSONIC  VELOCITY 

(Sovctskaya  Litva.  July  28,  1961,  p.  3)  .... 

Prepared  by;  Translation  Services  Branch,  Foreign  Technology'  Division, 

WP-AFB,  Ohio  FTD-T7 -6 1-203/1  ASTIA  AD  268  072 

ABSTRACT:  This  is  an  article  from  the  Russian  Newspaper  Sovetskaya  LitYl* 
It  discusses  the  characteristics  of  ejection  seats  and  how  they  operate. 


l,89t 

Anon.  1961  DYNA-SOAR  EJECTION  SEAT  AND  SURVIVAL  SYMtrt 
(Boeing  Co.,  Seattle,  Wash.) 

Rept.  no.  10-81000,  Rev.  B  to  Rept.  no.  10-81000,  15  Sept  1961, 
AD- 269  506L 


ABSTRACT:  The  design,  fabrication,  performance,  and  testing  requirements 
for  a  type  of  equipment  designated  Ejection  Seat  and  Survival  System  is 
reported.  It  is  designed  for  pilot  escape  and  survival  from  the  Dyna-Soar 
glider  in  Instances  when  a  satisfactory  landing  site  cannot  be  reached 
or  when  other  conditions  made  an  attempted  glider  landing  impractical. 
(Author.) 


1,897 

Anon.  1961  INSTRUMENTATION  BIBLI0GR/\PHY 

(Ministry  of  Aviation,  Gc.  Brit.)  Rept.  No.  TIL'BIB  50;  Jan.  1961; 

ASTIA  AD  253  346 

ABSTRj\CT:  This  bibliography  contains  material  on  the  following  subjects: 

general  instrumentation;  calibrationj  combustion;  electrical  and  electronic 
devices;  tesc  facilities;  accelerometers;  computers;  displacement  measurements; 
flow  measurement  and  control;  pressure  and  thrust  measurement;  recording;  shock 
and  vibration;  strain  gauge  measurements;  temperature  measurement;  and  time 
measurement. 


3,070  - 


1,898 

Anonymous  1961  MICE-BEARING  ROCKET  LAUNCHED  IN  KRAKOW. 
Warsaw  Polish  Home  Service. 

11:05  GKT  11  April,  1961.  (translation). 


ABSTRACT:  (Text)  TWo  successive  rockets  of  the  meteorological  type  were 

launched  in  the  Bledowska  Desert  near  Olkusz.  One  of  them  carried  two 
white  mice  in  a  special  container.  The  first  rocket,  weighing  10  kilo¬ 
grams  and  measuring  one  and  a  half  meters  in  length,  rtarhed  the  planned 
altitude  of  1,700  meters.  The  rocket  traveled  at  a  8pe..d  of  550  kilometers 
an  hour.  At  a  certain  time  the  first  stage  with  the  container  separated 
from  tne  rocket  and  landed  with  its  passengers  by  a  special  parachute.  The 
animals  felt  well  after  the  experiment.  The  next  experiments  are  to  take 
place  in  May.  The  experiments,  organized  by  the  experimental  aviation  and 
rocket  technology  circle  of  the  Krakow  Aero  Club,  take  place  under  the 
auspices  of  the  Polish  Astronautical  Society  and  Krakow  scientists. 


1,899 

.  ‘‘561  JfTSS.  GENERAL  HUMAN  FACTORS  CONSIDERATIONS.  VOLUME  HI. 

(y*artin  Co.,  De.r/er,  Colo  Contract  AF  33(600)42456,  ASD-CR-61-14,  Vol.  3; 
ASD-TR-61-211,  Vol.  3;  July  1961,  ASTIA  AD-273  005 


1,900 

Anon.  1961  SPACESHIP  CAPSULE 

Vcstnik  Vozdushnogo  Flota,  no.  1,  1961,  95. 

ABSTRACT;  The  Wst  solution  for  protecting  man  from  the  effect  of  over¬ 
loading  and  appreciable  angular  acceleration  is  an  anti-g  force  detachable 
capsule.  The  capsule  should  be  provided  with  a  special  device  for  auto¬ 
matic  regulation  of  the  position  of  the  astronaut  so  that  the  accelerations 
originating  during  the  flight  will  always  be  in  a  direction  perpendicular 
to  the  axis  of  the  human  body. 


1,901 


Anon.  1961  SUPERSONIC  EJECTION  CAPSULE  TESTED. 
Aviation  Week.  Mar.  20,  1961,  p.  30. 


3,071  - 


1,902 

Anon,  1962  DYN.\-S0AR  EJECTION  SEAT  ANT)  SURVIVAL  SYSTEM  (Boeing  Co,,  Seattle 
Wash,)  Contract  AF  33(657)  7132,  ASTIA  AD-282  004L 


ABSTRACT;  Military  requirements,  specifications,  and  design  are  given  for 
the  Dyna-Soar  ejection  seat  and  survival  system. 


1,903 

Anon.  1963  AIR  FORCE  ORDER  M,AKES  SEAT  BELTS  MANDATORY 
Aerospace  Medicine  32(2):187  Feb.  1963. 

ABSTRACT:  Final  stage  has  been  reached  in  the  Air  Force's  concerted  drive 

to  install  seat  belts  in  all  passenger-type  USAF  vehicles,  with  issuance 
of  technical  order  No.  36A-1-6. 

Effective  immediately,  all  such  vehicles  an>-where  in  the  world  r.ust  be 
provided  with  government -approved  seat  belts.  The  technical  order  spe’ls 
out  procedures  for  tlie  procurement,  installation,  and  use  of  seat  belts 
in  Air  Force  owned  or  operated  vehicles. 

Excluded  from  the  mandatory  ruling  are  cranes,  fork  lifts,  farm-type 
tractors  and  wreckers,  as  the  order  pertains  only  to  ground  vehicles  which 
are  capable  of  carrying  passengers.  These  include  everything  from  ambulances 
to  snowplows,  buses,  cargo  and  dump  trucks,  and  tractor-trailers. 


1,904 

Anon.  1963  DROPPING  THE  CARGO  WITHOUT  A  P/vRACHlTE 

(Translation  Services  Branch,  Foreign  Tvchr.ology  Division,  WP-AFB, 
Oiiio)  FTD-TT -62  -  1 842  /  1  Feb.  15,  1963  (Polish  Periodical,  Preeg  !  .id 
Techni  czny ,  Nr.  14,'  1962,,p.  2)  ASTIA  AD  40U530. 

AP,STRACT :  A  sjtecial  device  for  this  purpose  was  de.signt-d  in  th>.-  PSSR. 

It  'is  made  in  form  of  a  spliere  consisting  of  sever.il  inflated  ru,  'cr 
layers,  lined  with  a  layer  of  pOrous  rubber.  The  sphere  may  contain 
various  shock  -  sens  it  ive  instruments  or  glass  vessels  with,  r.idicines  which 
are  to  be  dropped  from  aircraft  . 

Tliis  device  finds  an  ever  increasing  application  in  the  Soviet  'di.or,  in 
dropping  medicines,  surgical  instruments,  spare  parts  for  ir.achi:',e-> ,  and 
other  objects  on  predetermined  places. 


3,072 


1,905 

Anon.  1963  UP---UP---UP  RIDES 

The  Daily  Okljliorian.  May  8,  1963 


Ai;STR(\CT:  Ui’-up-up  rides  a  220  lb.  durOTy  in  the  co-pilot '.s  seat  from  a  B-47  j( 
bor.ibe;-  during  an  ejection  test  Tuesday  at  Tinker  AFB.  Tlie  t' r  force  has'  given 
Tinker  technicians  the  job  of  ironing  out  problems  encounters  in  the  ejection 
equipment.  Wiat  takes  place  when  a  pilot  ejects  can'  be  seen  in  the  dummy's  ri< 
He  comes  out  of  the  plane  at  lower  left,  arches  over  and  flies  through  the  air 
lands  in  a  heap.  Big  difference  is,  pilots  use  parachutes  to  let  them  down  ea; 
.(AUTHOR) 


